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1. Description

The Oakland Police Department (OPD) Criminalistics Laboratory’s (Crime Lab) Forensic
Biology/DNA unit utilizes specialized DNA collection and analysis instrumentation and software
to perform forensic DNA testing. This is a biometric analysis which produces potentially
sensitive information.

During the lengthy and complicated process to obtain a DNA profile from evidence or a reference
sample, numerous steps may be necessary including, but not limited to: Digestion, Extraction,
Quantitation, Normalization/Amplification, Typing, Interpretation, and Database upload.

OPD does not use Forensic DNA Analysis to surveil residents of Oakland; indeed, it is unlawful
to analyze samples and upload them to Combined DNA Index System (CODIS) when no
articulable nexus to a crime exists.

2. Purpose

At the end of all DNA analysis processes described previously, a determination can be made as to
whether a DNA sample collected from a crime scene can be associated with a known individual
through a comparison of evidentiary (crime scene) and reference DNA profiles.

3. Location

The DNA instruments and analysis software are housed in the Criminalistics Laboratory and
may not be used elsewhere without disclosure to the Laboratory’s accreditation agency
ANAB [ANAB = American National Standards Institute (ANSI) National Accreditation
Board] and revalidation.

4. Impact

The proposed biometric use policy covers how and when information is to be disseminated,
as well as prohibitions against disclosures outside those listed. Civil Rights and liberties are
adequately protected in that all samples are to be collected pursuant to search warrant, other
legal means, or by documented consent. Nothing in the forensic DNA analysis allows for
data collection to be discriminatory, viewpoint-based or biased by algorithm; in fact, the
results of DNA analysis can, in a scientifically unbiased manner, include or (more
importantly to privacy) exclude a person of interest. OPD recognizes that biometric analysis
technology and associated data, if used in ways that violate accreditation, legal standards and
uses described and referenced herein, would constitute inappropriate use.

5. Mitigations

The OPD Crime Lab mitigates against the impact of unlawful evidence submissions by
requiring that all samples subject to DNA analysis are collected pursuant to search warrant,
other legal means, or by documented consent.
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Inappropriate uses of DNA biometric analysis technology and associated data are mitigated
by:
(1) Limiting access to the instrumentation and records.
a. Only staff authorized to work in the Crime Lab have access.
b. Sign-in and escort are required of all guests.
c. The laboratory is locked during business hours and locked and alarmed after
hours.
(2) Existence of written policies regarding care of data and casefiles.
a. Instrument software is in limited access locations and are hosted on secure
Servers.
b. DNA analytical data are kept on secure network drives.
(3) Existence of written policies precluding wide dissemination of records.
a. Legal Discovery for Criminal or Civil trials is honored.
b. California Public Records Act (CPRA) requests are subject to limitations as
specified in the Biometric Technology Use Policy.

6. Data Types and Sources

The instruments described previously collect data during one step in the process and may be
passed along to another. Data generated by each instrument are stored in a proprietary format
readable only by the protocol software or may be converted to tables to be used electronically
or printed. The Use Policy indicates how raw data and paper casefiles are to be handled and
stored.

7. Data Security

Criminalists and Forensic Technicians with duties in the Forensic Biology/DNA unit shall be
the only Crime Laboratory personnel authorized to use the DNA collection and analysis
software in casework, and only after completing a comprehensive training program and
qualifying test, at which time, with the Supervisor’s recommendation, the Crime Laboratory
Manager issues a written authorization. No one else shall have the authority to grant access
to use the DNA instrumentation or software in casework. Criminalists and Forensic
Technicians are granted access to one another’s cases only for the purpose of complying with
discovery, documenting quality checks, verifications or peer review. Interns also are
authorized to use the DNA collection and analysis software for special projects, not
casework, and only after receiving necessary training and under the supervision of a qualified
Criminalist. Data are stored on secure servers hosted in the Laboratory or by the
Department.

8. Fiscal Cost

Digestion / Extraction
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e Three Qiagility EZ1 Advanced XL DNA purification instruments and software are in
the laboratory; the cost of one new instrument is approximately $57,000. The current
ongoing annual upkeep of the instrument is approximately $3,100 per instrument.

e Two Versa 1100 liquid handler instruments are in the laboratory; the cost of one
replacement instrument is approximately $85,000. The annual maintenance cost is
approximately $6,800 per instrument.

DNA Quantitation
e Two Qiagility liquid handler instruments are in the laboratory; the cost of one
replacement instrument is approximately $6,000. The annual maintenance cost is
approximately $2,700 per instrument.
e Two 7500 Real-Time PCR DNA quantitation instruments are in the laboratory; the
cost of two new replacement instruments is $114,000. The current ongoing annual
upkeep of both instruments is approximately $10,200.

DNA Normalization / Amplification
e One SpeedVac concentrator is in the laboratory; the cost of one replacement
instrument is approximately $4,000. No annual maintenance cost.
e One 9700 thermal cycler is in the laboratory. Additionally, two ProFlex thermal
cyclers are in the laboratory; the cost of one replacement ProFlex instrument is
approximately $14,000. No annual maintenance cost.

DNA Typing
e Two 3130 genetic analyzers are in the laboratory. Additionally, there is one 3500
genetic analyzer; the cost of which was $135,000. The annual maintenance cost is
approximately $7,500 for one 3130 instrument and approximately $6,000 for the
3500 instrument.

DNA Interpretation

e GMIDX: approximately $28,000 per license. No annual maintenance costs

e STRmix upgrade cost $66,000; annual maintenance costs run ~$12,000 annually
FaSTR cost approximately $37,000.
Armed Expert acquisition cost approximately $15,000

Grants, Proposition 69 funds, and Operations and Maintenance budgets have historically
covered these costs.

9. Third Party Dependence

Electronic data are retained indefinitely on secure server or network drives and do not require
a third party. Hardcopy data present in paper casefiles are currently stored under laboratory
control. In the future, if storage needs for hardcopy files exceed capacity, a Departmentally-
approved records retention facility will be used as articulated in the Biometric Use policy.
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10. Alternatives

The DNA analysis instruments and software have been validated and meet or exceed both
accreditation requirements and industry standards. Alternatives have either been found to be
inferior or would require time-exhaustive and expensive validation to replace the current
platform with other technology.

11. Track Record

STR-based DNA analysis as a technology has extensive and longstanding documentation as a
standard and effective method to analyze DNA. The methods using these technologies in
total are employed by many private and government (local, state, federal) forensic and
clinical laboratories. There is no known adverse information extant about the technology.
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Safety Information

This manual contains information and warnings that must be
followed by the user to ensure safe operation of the
BioRobot EZ1 DSP workstation and to maintain the
instrument in a safe condition.

Possible hazards that could harm the user or result in
damage to the instrument are clearly stated at the
appropriate places throughout this manual.

The following safety conventions are used throughout this
manual.

WARNING

VAN

The term WARNING is used to inform you about
situations that could result in personal injury to you or
other persons.

Details about these circumstances are given in a box like
this one.

CAUTION

VAN

The term CAUTION is used to inform you about
situations that could result in damage to the
instrument or other equipment.

Details about these circumstances are given in a box like
this one.

Before using the instrument, it is essential to read this
manual carefully and to pay particular attention to any
advice it contains concerning hazards that may arise from
use of the instrument.

The advice given in this manual is intended to supplement,
not supersede, the normal safety requirements prevailing in
the user’s country.
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1.1 Proper use

WARNING Risk of personal injury and material damage W1]

Improper use of the BioRobot EZT DSP may cause
A personal injuries or damage to the instrument.

The BioRobot EZT DSP must only be operated by

qualified personnel who have been appropriately

trained.

Servicing of the BioRobot EZ1 DSP must only be

performed by QIAGEN Instrument Service Specialists.

Use only QIAGEN® components, otherwise your right to
make a claim under the guarantee may be invalidated.
Carry out the maintenance regularly in accordance with the
operating instructions. QIAGEN charges for repairs that
prove to be required due to incorrect maintenance.

CAUTION Damage to the instrument [C1]
Avoid spilling water or chemicals onto the BioRobot EZ1
A DSP. Instrument damage caused by water or chemical
spillage will void your warranty.

In case of an emergency, switch off the BioRobot EZ1 DSP at
the power switch on the rear of the instrument and unplug
the power cord from the wall power outlet.

CAUTION Damage to the instrument [C2]
Ensure that the BioRobot EZ1 DSP is switched off before
A you manually move the mechanical components of the
instrument.
1.2 Electrical safety

To ensure satisfactory and safe operation of the
BioRobot EZ1 DSP, it is essential that the line power cord is
connected to true electrical earth (ground).
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WARNING Electrical hazard

[w2]

/N

Any interruption of the protective conductor
(earth/ground lead) inside or outside the instrument or
disconnection of the protective conductor terminal is
likely to make the instrument dangerous.

Intentional interruption is prohibited.

Lethal voltages inside the instrument

When the instrument is connected to line power,
terminals may be live, and opening covers or removing
parts is likely to expose live parts.

When working with the BioRobot EZ1 DSP:

B Make sure the line power cord is connected to a line
power outlet that has a protective conductor (earth/
ground).

B Do not attempt to make any internal adjustments or
replacements.

B Do not operate the instrument with any covers or parts
removed.

B If water or reagent has spilled inside the instrument,
switch off the instrument and disconnect it from the line
power supply. Call QIAGEN Technical Services.

B Servicing should be carried out only by QIAGEN
Instrument Service Specialists.

B If the instrument becomes electrically unsafe for use,

make the instrument inoperative and secure it against
unauthorized or unintentional operation. Call QIAGEN
Technical Services.

The instrument is likely to be electrically unsafe when:

It shows visible damage

The line power cord shows signs of damage

It has been stored under unfavorable conditions for a
prolonged period

It has been subjected to severe transport stresses

WARNING

YN

Risk of electric shock W3]
Do not touch the BioRobot EZ1 DSP with wet hands.

BioRobot EZ1 DSP Workstation User Manual 02/2007
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Voltage rating label

The following label appears on the back of the BioRobot EZ1
DSP. Ensure that the voltage rating specified on the label
matches the voltage available at the installation site.

MODEL: BioRobot EZ1 DSP [eleleTels)

S $88ss
SN  Serie-Nr. QIAGEN
VOLTAGE: 110-120/220-240V E
~50/60Hz 300VA é
‘ QIAGEN Instruments Hombrechtikon, Switzerland E

S -
1.3 Environment
Operating conditions
WARNING Explosive atmosphere [W4]

VAN

The BioRobot EZ1 DSP is not designed for use in an
explosive atmosphere.

1-4

The BioRobot EZ1 DSP will operate correctly under the

following conditions:

B Indoors

B  Ambient temperature of 5-40°C (41-104°F)

B  Ambient relative humidity of <80% at <31°C (88°F) (no
condensation)

Storage conditions

If you intend to store the instrument for a prolonged period
of time, unplug the power cord from the wall power outlet.
The instrument can be stored at —25°C to 70°C (-13°F to
158°F).
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1.4 Biological safety

Specimens and reagents containing materials from humans
should be treated as potentially infectious. Use safe
laboratory procedures as outlined in publications such as
Biosafety in Microbiological and Biomedical Laboratories,

HHS (www.cdc.gov/od/ohs/biosfty/biosfty.htm).

Samples

Samples may contain infectious agents. You should be aware
of the health hazard presented by such agents and should
use, store, and dispose of such samples in accordance with
the required safety regulations.

WARNING | Samples containing infectious agents [W5]
Some samples used with this instrument may contain
infectious agents. Handle such samples with the greatest
of care and in accordance with the required safety
regulations.
Always wear safety glasses, two pairs of gloves, and a
lab coat.
The responsible body (e.g., laboratory manager) must
take the necessary precautions to ensure that the
surrounding workplace is safe, and that the instrument
operators are suitably trained and not exposed to
hazardous levels of infectious agents as defined in the
applicable Material Safety Data Sheets (MSDSs) or
OSHA, ACGIH, or COSHH documents.
Venting for fumes and disposal of wastes must be in
accordance with all national, state, and local health and
safety regulations and laws.

OSHA:  Occupational Safety and Health Administration (United States of Americal).
ACGIH: American Conference of Government Industrial Hygienists (United States of America).
COSHH: Control of Substances Hazardous to Health (United Kingdom).
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1.5 Chemicals
WARNING | Hazardous chemicals [Wé]
Some chemicals used with this instrument may be
A hazardous or may become hazardous after completion

of the protocol run.

Always wear safety glasses, gloves, and a lab coat.
The responsible body (e.g., laboratory manager) must
take the necessary precautions to ensure that the
surrounding workplace is safe and that the instrument
operators are not exposed to hazardous levels of toxic
substances (chemical or biological) as defined in the
applicable Material Safety Data Sheets (MSDSs) or
OSHA, ACGIH, or COSHH documents.

Venting for fumes and disposal of wastes must be in
accordance with all national, state, and local health and
safety regulations and laws.

OSHA:  Occupational Safety and Health Administration (United States of America).
ACGIH: American Conference of Government Industrial Hygienists (United States of America).
COSHH: Control of Substances Hazardous to Health (United Kingdom).

Toxic fumes

If you work with volatile solvents, toxic substances, etc., you
must provide an efficient laboratory ventilation system to
remove vapors that may be produced.

1.6 Waste disposal

Used labware, such as reagent cartridges and filter-tips, may
contain hazardous chemicals or infectious agents from the
purification process. Such wastes must be collected and
disposed of properly in accordance with the local safety
regulations.

For disposal of waste electrical and electronic equipment
(WEEE), see page A-4.
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1.7

Mechanical hazards

The worktable of the BioRobot EZ1 DSP moves during
operation of the instrument.

WARNING

VAN

Moving parts W7]
Never open the workstation door while the BioRobot EZ1
DSP is operating.

WARNING

VAN

Risk of overheating (W8]
To ensure proper ventilation, maintain a minimum
clearance of 15 cm and 30 cm at the rear and sides of
the BioRobot EZ1 DSP, respectively.

Slits and openings which ensure the ventilation of the
BioRobot EZT DSP must not be covered.

1.8 Heat hazard
The BioRobot EZ1 DSP worktable contains a heating system.
WARNING | Hot surface [W9]

A\

The heating system can reach high temperatures. Avoid
touching it when it is hot.
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1.9 Symbols on the BioRobot EZ1 DSP
Symbol Location | Description
Heating | Heat hazard — the temperature of the heating
f system system can reach up to 95°C
Near the | Biohazard — the tip rack may be contaminated
tip rack | with biohazardous material and must be
A handled with gloves
Type plate | CE mark for Europe
c E on the
back of
the
instrument
Type plate | UL listing mark for Canada and the USA
@ on the
¢ US | back of
LISTED the
instrument
Type plate | WEEE mark for Europe
on the
back of
the
E— instrument
Type plate | In vitro diagnostic medical device
IVD on the
back of
the
instrument
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Symbol Location | Description

SN Type plate | Serial number
on the

back of
the
instrument

Type plate | Legal manufacturer
on the

back of
the
instrument

1.10 Additional symbols in this user manual

Symbol Location | Description

Front Catalog number
o

cover

Front Handbook
cover
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Symbol on the Heating System

SEUCY UF TP ¥ Vi

.‘I._ .

T

aa's'ss

Symbol near the Tip Rack
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2.1

2.2

2.2.1

Introduction

Thank you for choosing the QIAGEN BioRobot EZT DSP
workstation. We are confident it will become an integral part
of your laboratory.

Before using the instrument, it is essential to read this
manual carefully and to pay particular attention to any
advice it contains concerning hazards that may arise from
use of this instrument.

About this user manual

This manual provides information about the BioRobot EZ1
DSP. It guides you systematically through the following
sections:

Safety Information

Introduction

BioRobot EZT DSP — General Description
Installation Procedures

General Operation

Preventive Maintenance

Troubleshooting

© No Ok N~

Glossary

Appendices

The Appendices contain the following:

B Contact information for technical assistance

B Technical data
B Warranty terms

General information

Technical assistance

At QIAGEN we pride ourselves on the quality and availability
of our technical support. Our Technical Service Departments
are staffed by experienced scientists with extensive practical

and theoretical expertise in molecular biology and the use of
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QIAGEN products. If you have any questions regarding the
BioRobot EZ1 DSP or QIAGEN products in general, please
do not hesitate to contact us.

QIAGEN customers are a major source of information
regarding advanced or specialized uses of our products. This
information is helpful to other scientists as well as to the
researchers at QIAGEN. We therefore encourage you to
contact us if you have any suggestions about product
performance or new applications and techniques.

For technical assistance and more information please call
one of the QIAGEN Technical Service Departments or local
distributors (see back cover).

2.2.2 Policy statement

It is the policy of QIAGEN to improve products as new
techniques and components become available. QIAGEN
reserves the right to change specifications at any time.

In an effort to produce useful and appropriate
documentation, we appreciate your comments on this
publication. Please contact QIAGEN Technical Services.

2.2.3 Version management

This document is the BioRobot EZ1 DSP Workstation User
Manual version 1, revision R1.

2.3 Intended use of the BioRobot EZ1 DSP

The BioRobot EZ1 DSP workstation is designed to perform
automated purification of nucleic acids for in vitro diagnostic
purposes. The system is intended for use by professional
users, such as technicians and physicians trained in
molecular biological techniques and the operation of the
BioRobot EZ1 DSP. Any diagnostic results that are generated
using the sample preparation procedure in conjunction with
any downstream diagnostic assay must be interpreted in
conjunction with other clinical or laboratory findings.

2-2 BioRobot EZ1 DSP Workstation User Manual 02/2007



Attachment A

Introduction

2.3.1 Requirements for BioRobot EZ1 DSP users

This table covers the general level of competence and
training necessary for transportation, installation, use,
maintenance, and servicing of the BioRobot EZ1 DSP.

Type of task

Personnel

Training and experience

Transportation

No special
requirements

No special requirements

Installation Laboratory Appropriately trained and
technicians or experienced personnel
equivalent familiar with use of computers

and automation in general

Routine use Laboratory Appropriately trained and

(running technicians or experienced personnel

protocols) equivalent familiar with use of computers

and automation in general

Preventive Laboratory Appropriately trained and

maintenance technicians or experienced personnel
equivalent familiar with use of computers

and automation in general

Servicing and QIAGEN

annual preventive Instrument

maintenance Service

Specialists only

BioRobot EZ1 DSP Workstation User Manual 02/2007
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3 General Description

The BioRobot EZ1 DSP workstation performs fully automated
nucleic acid purification from up to 6 samples using
magnetic particles. The automated steps include:

M Lysis of samples

B Binding of nucleic acids to magnetic particles

B Washing and elution of nucleic acids

The user inserts an EZ1 Card containing protocol(s) into the
BioRobot EZ1 DSP. After starting worktable setup using the
control panel, the user loads samples, reagent cartridges,
filter-tips in tip holders, and elution tubes onto the

BioRobot EZT DSP worktable. The user then closes the
workstation door and starts the protocol. The protocol
provides all the necessary instructions for the BioRobot EZ1
DSP to carry out automated nucleic acid purification.

The aspiration and dispensing of samples and reagents and
the separation of magnetic particles are performed by the
6-channel pipettor head. The temperature of samples is
regulated by a heating system.
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3.1 External features of the BioRobot EZ1 DSP
Front View of the BioRobot EZ1 DSP Workstation

BB Workstation door B 21 cod
ﬂ Control panel H Status LEDs
EZ1 Card slot

3.1.1 Workstation door

The workstation door can be manually opened by the user in
order to gain access to the worktable. A protocol cannot be
started until the workstation door is closed.

3.1.2 Control panel

The control panel is the user interface that allows the user to
operate the BioRobot EZ1 DSP. It consists of a keypad and a
liquid-crystal display (LCD).
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3.1.3

Keypad

The following keys of the control panel are available to the
user.

Key Description

0-9 Selects a menu.

START Initiates an action or starts a protocol.
STOP Interrupts a protocol run.

ESC Displays the previous menu or text.

The other keys of the control panel are for service personnel
only.

Liquid-crystal display

The LCD consists of 4 lines. There are 20 spaces per line.

Liquid-Crystal Display

EZ1 Card slot

The EZ1 Card slot accepts an EZ1 Card. Each EZ1 Card
contains one or more protocols that allow the BioRobot EZ1
DSP to perform nucleic acid isolation.

Note: The workstation should only be switched on after an
EZ1 Card is inserted. Make sure that the EZT Card is
completely inserted! Otherwise essential instrument data
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could be lost, leading to a memory error. EZ1 Cards should
not be exchanged while the workstation is switched on. Do
not remove the EZ1 Card while the machine is switched on.
Also, take care not to expose the EZ1 Card to electric shock,
water, or dirt.

EZ1 Card Completely Inserted into EZ1 Card Slot

3.1.4 Status LEDs

There are 2 light-emitting diodes (LEDs) at the front of the

BioRobot EZ1 DSP:

B Green LED — indicates that the instrument is receiving
power

B Red LED — indicates that an error has occurred
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3.1.5 Connector panel

The connector panel is located at the rear of the BioRobot

EZ1 DSP.

Connector Panel

NC2EDY

—  Power switch

Power cord

| Fuse box

Label indicating

the correct fuses

ANEAT

AGHIEY
AT

3
=i

It contains the power switch, the socket

for the fuse box

Connector for

computer cable

for the power cord,

the fuse box, and a connector for a computer cable (for

service use only).

3.2 Internal features of the Bio

Robot EZ1 DSP

The interior of the BioRobot EZ1 DSP contains the worktable

and the pipettor head.

BioRobot EZ1 DSP Workstation User Manual 02/2007
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3.2.1

3-6

Worktable

The worktable contains various racks for holding the
labware, samples, and reagent cartridges that are required
for the protocol run. The worktable also contains a heating
system for controlling the temperature of samples.

The BioRobot EZ1 DSP Workiable

Pipettor head
Heating system

Sample tubes

Reagent
cartridges in

cartridge rack

Sample tubes

Tip holders with
tips in tip rack

Elution tubes

Tip rack

This rack is located in the front of the worktable. The front
row holds up to 1.5 ml elution tubes. The recommended
elution tubes are screw-capped, made of polypropylene, and
supplied by Sarstedt (cat. no. 72.692).

The next 2 rows hold up to 12 tip holders containing filter-
tips. (Note: Some protocols require only one row of filter-
tips.) The remaining row holds up to 6 sample tubes. Sample
tubes are 2 ml in volume, screw-capped, made of
polypropylene, and available from Sarstedt (cat. no.

72.693).
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Tip Rack

Both tip holders and filter-tips are made of polypropylene
and available from QIAGEN. The filter-tips have a capacity
of 50-1000 pul.

Tip Holders and Filter-tips
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Cartridge rack

This rack is located behind the tip rack and holds up to
6 reagent cartridges.

Cartridge Rack

Reagent cartridges are made of polypropylene, contain
prefilled reagents, and are available from QIAGEN.

Reagent Cartridges

Heating

positions

Reagent wells

A reagent cartridge consists of 10 reagent wells and
2 heating positions. One heating position is a well, the other
is a slot that can accept a tube.
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3.2.2

Heating system

The heating system is located under the far end of the
cartridge rack. It holds the heating positions of the reagent
cartridges.

Tray

The tray is located under the racks and collects any drops of
liquid that may fall.

Tray

Pipettor head

The pipettor head is mounted above the worktable and
moves in the Z direction (i.e., up and down) in order to reach
the samples and reagents on the worktable. The worktable
itself moves in the Y direction (i.e., front to back) in order to
present different samples and reagents under the pipettor
head.

The pipettor head contains 6 high-precision syringe pumps
that are connected to tip adapters that can be attached to
filter-tips. The syringe pumps operate simultaneously to allow
aspiration or dispensing of small volumes of liquid

(50-1000 wul) via the filter-tips.

The pipettor head also contains a magnet whose distance
from the attached filter-tips can be varied. This feature allows
the capture of magnetic particles that are present in the
liquid aspirated into the filter-tips.

Located behind the tip adapters is the piercing unit, a row of
6 metal spikes for puncturing the foil that covers the reagent
cartridges.
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During operation of the BioRobot EZ1 DSP, the piercing unit
first exposes the reagents in the reagent cartridges. The
pipettor head then picks up filter-tips from the tip rack, and
performs aspiration and dispensing operations at different
locations on the worktable before ejecting the tips back into
the tip rack.

3-10
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4.1

4.2

Installation Procedures

The BioRobot EZ1 DSP is a plug-and-play instrument,
making unpacking and installation easy. A member of your
group who is familiar with laboratory equipment should
oversee the installation.

Requirements

Site

The BioRobot EZ1 DSP must be located out of direct sunlight,
away from heat sources, and away from sources of vibration
and electrical interference. Refer to Appendix A for the
operating conditions (temperature and humidity).

Use a level workbench that is large and strong enough to
accommodate the BioRobot EZ1 DSP. Refer to Appendix A
for the weight and dimensions of the BioRobot EZ1 DSP.

The BioRobot EZ1 DSP must be placed near to a properly
grounded (earthed) AC power outlet. The power line to the
instrument should be voltage regulated and surge protected.

AC power connection

Power requirements

The BioRobot EZT DSP operates at:

M 200-240V AC = 10%, 50/60 Hz, 300 VA
M 100-120 VAC = 10%, 50/60 Hz, 300 VA

Make sure the voltage rating of the BioRobot EZ1 DSP is
compatible with the AC voltage available at the installation
site.

Grounding requirements

To protect operating personnel, the BioRobot EZT DSP must
be correctly grounded (earthed). The workstation is equipped
with a 3-conductor AC power cord that, when connected to
an appropriate AC power outlet, grounds (earths) the
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workstation. To preserve this protection feature, do not
operate the workstation from an AC power outlet that has no
ground (earth) connection.

Installation of AC power cord

Connect one end of the AC power cord to the socket located
on the rear of the BioRobot EZ1 DSP, and the other end to
the AC power outlet.

The fuse box of the BioRobot EZ1 DSP is located under the

socket for the power cord and contains 2 fuses which are

labeled as follows:

B 110-120V — a 6.3 A (250 V) fuse compatible with
110-120 V power supplies

B 220-240V — a 3.15 A (250 V) fuse compatible with
220-240 V power supplies

Before connecting the instrument to the power supply, you
may need to rotate the fuse box in order to select the correct
fuse. A fuse is correctly selected when its label is readable
and closer to the bottom of the instrument.

Selecting the Correct Fuse for a
110-120 V Power Supply

A A OP2-022

LY WITH 250V

L ENT AVEC
DE LES DE 250V

110-120V VY -
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WARNING

PN

Electrical hazard W12]
Never install a fuse different from that specified in the
user manual.

4.3

Hardware installation

The following items are delivered:

BioRobot EZ1 DSP workstation

Power cord (8 pieces)

BioRobot EZ1 DSP accessories

BioRobot EZ1 DSP Workstation User Manual
6GC teaching data sheet

The BioRobot EZ1 DSP accessories include:
Cartridge rack

Tip rack

Tray

O-ring (pack of 6) and silicon grease
Fuses (1 each: 6.3 Aand 3.15 A)

Unpacking the BioRobot EZ1 DSP

1. Cut and remove the plastic straps.

Plastic straps
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2. Remove the outer top cardboard.

cardboard

Disposables
and
accessories

Cardboard
tray

Corner shock

absorbers

Outer
cardboard

box

Wrapped
BioRobot EZ1
DSP
Aluminum
strap

Corner shock

absorbers

Outer bottom

cardboard

3. Take out the packages with the disposables and

accessories.

4. Remove the cardboard tray.

5. Pull out the 4 corner shock absorbers at the top, and
remove the outer cardboard box by pulling it up.

6. Take out the wrapped BioRobot EZT DSP, and remove

the aluminum strap.

4-4
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7. Remove the inner top cardboard, and remove the
BioRobot EZ1 DSP from the inner cardboard box.

.-*’*#:}'i:x“a Inner top
< e :’_-_ cardboard

BioRobot EZ1
DSP

. Inner
-, cardboard

box

BioRobot EZ1
DSP

Plastic sheets

Inner bottom

cardboard

Note: Be careful not to damage the surface of the BioRobot
EZ1 DSP after removing the plastic sheets.

Note: It is recommended to save the original packaging
material for later transportation of the BioRobot EZ1 DSP.

Removing the protectors for the Y- and Z-axes

During transportation, protectors prevent the moveable parts
of the BioRobot EZ1 DSP from moving along the Y- and
Z-axes. Before using the instrument, these protectors must be
removed.
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1. Cut and remove the cable tie.

1
-

Silica gel

Cable tie

Bubble wrap

2. Remove the bubble wrap and the silica gel.
3. Push the pipettor head upward.

y

Pipettor head
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Note: It is recommended to save the original packaging
material for later transportation of the BioRobot EZT DSP.

Installing the BioRobot EZ1 DSP
1. Adjust the fuse box if necessary (Section 4.2, page 4-1).
2. Connect the BioRobot EZ1 DSP to the power cord.
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5 General Operation
This section describes how to operate the BioRobot EZ1 DSP.

Before proceeding, it is recommended that you familiarize
yourself with the features of the BioRobot EZ1 DSP by
referring to Section 3.

5.1 Overview

The steps for operating the BioRobot EZ1 DSP are presented
below. Further details are provided later in this section.

1.
2.
3.

N

9.

Insert the EZ1 Card completely into the EZ1 Card sloft.

Switch on the BioRobot EZ1 DSP.

Press “START” to start worktable setup, and press any key
to proceed through the messages displayed by the LCD.

Open the workstation door.

Set up the worktable according to the messages

displayed by the LCD:

B Load the reagent cartridges into the cartridge rack;
then load the rack onto the worktable

B Load elution tubes into the tip rack

B Load filter-tips and sample tubes into the tip rack;
then load the rack onto the worktable

Close the workstation door.

Press “START"” to start the protocol.

At the end of the protocol run:

M Press “STOP” twice if you do not want to run another
protocol
M Press “ESC” if you want to run another protocol

Remove the purified nucleic acid samples.

10. Clean the BioRobot EZ1 DSP.
11. Run another protocol or switch off the BioRobot EZ1 DSP.
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5.2 Inserting and removing the EZ1 Card
CAUTION Damage to the instrument [C3]
Ensure that the BioRobot EZ1 DSP is switched off before
A you insert or remove the EZ1 Card. Otherwise, the card
and/or the instrument may be damaged.

5.2.1 Inserting the EZ1 Card
1. Lift up the cover of the EZ1 Card slot.

2. Insert the EZ1 Card into the EZ1 Card slot.

Orientate the card so that the picture faces to the left and the
triangle symbol is at the bottom.
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Ensure that the card is completely inserted into the slot.

It is extremely important that the EZ1 Card is completely
inserted to avoid memory error and loss of essential
instrument data.

3. Close the cover of the EZ1 Card slot.

4. Switch on the BioRobot EZT DSP (Section 5.3.1, page
5-4).

Note: Do not remove the EZ1 Card while the machine is
switched on.

5.2.2 Removing the EZ1 Card

1. Switch off the BioRobot EZ1 DSP (Section 5.3.2, page
5-5).

2. Lift up the cover of the EZ1 Card slot.
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3. Press the button at the bottom of the EZ1 Card slot.

The EZ1 Card is ejected.

5.3 Switching the BioRobot EZ1 DSP on and
off
5.3.1 Switching on the BioRobot EZ1 DSP

1. Insert the EZ1 Card (Section 5.2.1, page 5-2).
2. Switch on the BioRobot EZ1 DSP at the rear power switch.
3. The LCD displays the following text for a few seconds.

This text indicates that the BioRobot EZ1 DSP is
initializing. All motors move to their home positions.
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4. After initialization, the main menu appears.

You can now operate the BioRobot EZT DSP.

5.3.2 Switching off the BioRobot EZ1 DSP

1. If you had run a protocol, refer to “End of the protocol
run” on page 5-7.

2. Switch off the BioRobot EZ1 DSP at the rear power
switch.

5.4 Opening and closing the workstation
door

WARNING | Moving parts W7]
Never open the workstation door while the BioRobot EZ1
A DSP is operating.
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5.4.1 Opening the workstation door
1. Slide your fingers under the door and push it upward.

2. Rest the door on the door lock that is located near the
top of the BioRobot EZ1 DSP.

5.4.2 Closing the workstation door
1. Press the door down to disengage the door lock.
2. Gradually lower the door until it rests on the worktable.

Take care that your fingers do not get caught between
the door and worktable.

5.5 Starting and stopping a protocol run
WARNING | Moving parts W7]
Never open the workstation door while the BioRobot EZ1
A DSP is operating.

5.5.1 Starting a protocol run

After you have inserted the EZ1 Card and switched on the
BioRobot EZ1 DSP, start a protocol as follows:

1. Press “START” on the control panel.
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5.5.2

6.

Start worktable setup by pressing the appropriate
number key (e.g., “1" or “2").

For details, refer to the handbook supplied with the EZ1
DSP Kit you are using.

Follow the instructions displayed by the LCD.

Open the workstation door and set up the worktable
according to the messages displayed by the LCD
(Section 5.6, page 5-8).

Close the workstation door.
The protocol run cannot start until the door is closed.
Press “START"” to start the protocol run.

End of the protocol run

After a protocol run ends, the LCD displays “Finished"”:

1.

3.
4.

Press “STOP” twice if you are not running another
protocol. The LCD displays the main menu and the
motors return to their home positions.

Alternatively, press “ESC” if you are running another
protocol. The LCD displays “Protocols”, from which you
can start the next worktable setup.

Check that the BioRobot EZ1 DSP is no longer operating.
Then open the workstation door and remove the elution
tubes, which contain the purified nucleic acid samples.

Clean the workstation (Section 6, page 6-1).
Run another protocol or switch off the BioRobot EZ1 DSP.

Stopping a protocol run

When a protocol is running, you have the option of either
pausing or canceling it:
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1. Press “STOP”. The protocol run pauses and the LCD
displays the following text.

2. To continue the protocol run, press “START".
The protocol run continues from where it had stopped.

3. To cancel the protocol run, press “STOP”. The LCD
displays the main menu.
Then follow these steps:

B Ensure that the workstation door is closed
B Press “1” to display “Manual” in the LCD

B Press “2" to return the tips to the tip rack and to
return the motors to their home positions

B  When “Manual” reappears in the LCD, press “ESC”
to redisplay the main menu

B Another protocol can now be run

5.6 Setting up the worktable

Note: For specific details about setting up the worktable,
refer to the onscreen instructions, which are also included in
the handbook supplied with the EZ1 DSP Kit you are using.
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5.6.1 Removing and replacing the tray

The tray is located under the worktable and can be removed
for cleaning:

1. Switch off the BioRobot EZ1 DSP.

2. Push the worktable toward the back of the BioRobot EZ1
DSP.

3. Remove the tray using its handle.

Reverse this procedure to replace the tray. To avoid
instrument damage, ensure that the tray is positioned
correctly.

5.6.2 Loading the reagent cartridges

Note: Do not remove the foil from the reagent cartridges.

1. Invert the reagent cartridges several times to mix the
magnetic particles.

2. Tap the reagent cartridges until the reagents are
deposited at the bottom of the wells.

3. Remove the cartridge rack from the worktable.
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4. Slide the reagent cartridges into the cartridge rack in the
direction of the arrow, as shown below, until you feel
resistance.

Press down the cartridges until they click into place.
5. Return the cartridge rack to the worktable.

Ensure that the 2 heating positions of each cartridge fit
into the heating system.
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5.6.3 Loading the elution tubes, filter-tips, and sample
tubes

1.
2.

Remove the tip rack from the worktable.
Load the elution tubes into row 1 of the tip rack.

Label the elution tubes before you load them into the
rack. Ensure that the caps of the tubes are removed
before you start the protocol.

Place the filter-tips into the tip holders.

Ensure that the tips are positioned correctly in the
holders.

Load the tip holders into rows 2 and 3 of the tip rack.
Note: Some protocols require only one row of filter-tips.
Please follow the messages displayed by the LCD.

Load the sample tubes into row 4 of the tip rack.

Ensure that the caps of the tubes are removed before you
start the protocol.
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6. Return the tip rack to the worktable.

Ensure that the tips, tip holders, and tip rack are correctly
positioned on the worktable.
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6 Preventive Maintenance

The following preventive maintenance procedures must be

carried out to ensure reliable operation of the BioRobot EZ1

DSP:

B Regular preventive maintenance — after each
protocol run

B Daily preventive maintenance — after the last
protocol run of the day

B Weekly preventive maintenance — every week

B Annual preventive maintenance — every year;
removal and replacement of parts are carried out by
QIAGEN Instrument Service Specialists only

WARNING Risk of electric shock [W10]
Do not open any panels on the BioRobot EZ1 DSP.
A Risk of personal injury and material damage

Only perform maintenance which is specifically
described in this manual.

Servicing

Each BioRobot EZ1 DSP workstation is supplied with a one-
year warranty that includes all repairs due to mechanical
breakdown. Worldwide, the maximum time for response to a
breakdown is 5 days. Application development, software
upgrades, worktable accessories, disposable items, and
replacement of spare parts such as syringes, tubing, and
pipet tips are not included in the warranty.

QIAGEN offers comprehensive Service Support Agreements,
including IQ/OQ, Warranty Extensions, Full Cover Support
Agreements, and Preventive Maintenance Agreements.
Service Support Agreements ensure high performance from
your workstation. In addition, service histories are fully
documented and all parts are certified and guaranteed.

Contact your local QIAGEN Instrument Service
representative, or your local distributor for more information
about flexible Service Support Agreements from QIAGEN.
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6.1 Regular maintenance procedure

WARNING | Risk of personal injury and material damage W1]

Improper use of the BioRobot EZ1 DSP may cause
A personal injuries or damage to the instrument.

The BioRobot EZ1 DSP must only be operated by

qualified personnel who have been appropriately

trained.

Servicing of the BioRobot EZ1 DSP must only be

performed by QIAGEN Instrument Service Specialists.

WARNING Hazardous chemicals and infectious agents W11]
The waste contains samples and reagents. This waste
may contain toxic or infectious material and must be
disposed of properly. Refer to your local safety
regulations for proper disposal procedures.

If working with potentially infectious materials, such as
human blood, serum, or plasma, the BioRobot EZ1 DSP
system should be decontaminated after use (Section 6.4,
page 6-6).

After running a protocol, clean the piercing unit of the
pipettor head:

1. Remove used disposable labware and unwanted samples
and reagents. Discard them according to your local
safety regulations.

II‘I n

2. In the main menu, press to display “Tools”.
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3. Press “3" to select “Clean pierce unit”.

The piercing unit moves downward.

4. Wipe the piercing unit using a soft tissue moistened with
70% ethanol. The piercing unit is sharp. Double gloves
are recommended.

Piercing unit

5. Wipe the piercing unit using a soft tissue moistened with
distilled water.
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6. Press “ESC” to return the piercing unit to its original
position.

7. Clean the tray and racks with 70% ethanol and then with
distilled water.

8. Clean the BioRobot EZ1 DSP worktable with 70% ethanol
and then with distilled water.

9. Wipe the other surfaces of the workatable with a diluted
neutral soap solution and then with distilled water.

You can now run another protocol or switch off the
BioRobot EZ1 DSP.

6.2 Daily maintenance procedure

WARNING Hazardous chemicals and infectious agents W11]
The waste contains samples and reagents. This waste
may contain toxic or infectious material and must be
disposed of properly. Refer to your local safety
regulations for proper disposal procedures.

After running the last protocol of the day, perform the daily
maintenance procedure:

1. Clean the piercing unit (Section 6.1, page 6-2).

2. Remove used disposable labware and unwanted samples
and reagents, and discard them according to your local
safety regulations.

3. Check that the tray is clean. If necessary, clean it with
70% ethanol, and then with distilled water.

4. Clean the worktable and its racks with 70% ethanol, and
then with distilled water.

5. Wipe the other surfaces of the workstation with diluted
neutral soap solution, and then with water.

6-4 BioRobot EZ1 DSP Workstation User Manual 02/2007



Attachment A

Preventive Maintenance

6. Wipe the O-rings of the tip adapters with tissue.

6.3 Weekly maintenance procedure

Perform the daily maintenance procedure before you
perform the weekly maintenance procedure.

To maintain good contact between tip adapters and filter-tips
and to prevent liquid leaking from the tips, grease the
O-rings of the tip adapters every week:

1. Apply a small amount of silicon grease to the end of a
filter-tip.
2. Apply the silicon grease to the surface of the O-rings.

3. Place the tip onto the pipettor head, and rotate the tip on
the pipettor head to distribute the silicon grease evenly.

Note: The filter-tips should sit flush against the upper
white plastic bar if the O-rings are properly greased.
There should not be a gap. Excess or insufficient grease
can affect the performance of the BioRobot EZT DSP.
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6.4

Reagents for decontamination

The following disinfectants and detergents are compatible
with surfaces and components of the BioRobot EZ1 DSP
system. Use according to manufacturers’ instructions for
effective disinfection.

WARNING

VAN

Toxic fumes W13]
Do not use bleach to clean or disinfect the instrument.
Bleach in contact with salts from the buffers can produce
toxic fumes.

B Mikrozid® Liquid (Schilke & Mayr GmbH;
www.schuelke-mayr.com )* — ethanol-based disinfectant
for cleaning surfaces, such as the worktable (consists of
25 g ethanol and 35 g 1-propanol per 100 g Mikrozid
Liquid)

B Lysetol® AF or Gigasept® Instru AF (Schilke & Mayr
GmbH)* — quaternary ammonium solution for
submerging worktable items, such as holders (consists of
14 g cocospropylene-diamine-guanidine diacetate, 35 g
phenoxypropanols, and 2.5 g benzalkonium chloride per
100 g, with anticorrosion components, fragrance, and
15-30% nonionic surfactants)

Note: If you want to use disinfectants different from those
recommended, ensure that their compositions are similar to
those described above. A suitable alternative to Mikrozid
Liguid is Incidin Liquid (EcoLab; www.ecolab.com ). A
suitable alternative to Lysetol AF or Gigasept Instru AF is
DECON-QUAT® 100 (Veltek Associates, Inc.;

www.sterile.com ).*

Note: Do not spray cleaning or disinfectant liquids onto
surfaces of the BioRobot EZ1 DSP. Spray bottles should be
used only for items that have been removed from the
workstation.

* This is not a complete list of suppliers and does not include
many important vendors of biological supplies.
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7 Troubleshooting

7.1 Detecting an error

If a protocol run is interrupted due to an error:
M The red LED flashes

B An alarm sounds

B The LCD displays an error message

LCD Displaying an Error Message

The second line of the error message gives the error code
(see list below). The third line indicates the line number of the
protocol at which the error occurred.

Record the error code and the line number, and contact
QIAGEN Technical Services. Then reset the BioRobot EZ1
DSP:

1. Press “ESC” to display the main menu in the LCD.
2. Ensure that the workstation door is closed.

3. Press “1” to display “Manual” in the LCD.
4

Press “2” to return the tips to the tip rack and to return
the motors to their home positions.

5. When “Manual” reappears in the LCD, press “ESC” to
redisplay the main menu.

Another protocol can now be run.

Note: It is not possible to continue a protocol run that has
been interrupted due to an error.
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7.2 Error codes

Error code Description

10 Failed to return to origins, protocol cannot run
11 Limit error, protocol cannot run

12 Failed to return to Z axis, protocol in run

13 Failed to return to P axis, protocol in run

14 Failed to return to M axis, protocol in run

15 Failed to return to Y axis, protocol in run

16 Z axis limit error, protocol in run

19 Y axis end limit, protocol in run

20 Z axis time-out, protocol in run

21 P axis time-out, protocol in run

22 M axis time-out, protocol in run

23 Y axis time-out, protocol in run

24 Open door in motion

25 Abnormal input from bottom sensor in motion
26 Failed to initialize heating block

27 Failed to initialize motion control board

29 Memory error
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Term Description

Cartridge A metal rack that accommodates reagent cartridges on the

rack worktable.

Connector The panel on the rear of the BioRobot EZ1 DSP. It contains

panel the power switch, the socket for the power cord, the fuse
box, and a connector for a computer cable.

Control The user interface that allows the user to operate the

panel BioRobot EZT DSP. The control panel consists of an LCD
and a keypad.

Elution tube A polypropylene, screw-capped 1.5 ml tube for collecting
purified nucleic acids.

Error code A 1 or 2 digit number that indicates a particular error of
the BioRobot EZ1 DSP.

EZ1 Card A card that contains one or more protocols for the
BioRobot EZT DSP and is inserted into the instrument.

EZ1 Card A slot at the front of the BioRobot EZ1 DSP that accepts an

slot EZ1 Card.

Filter-tip An item of labware that is picked up by a tip adapter
during operation of the BioRobot EZT DSP. Liquid is
aspirated into and dispensed from a filter-tip. A filter-tip is
also the location where separation of magnetic particles
occurs.

Heating A component of the BioRobot EZT DSP that accommodates

system the heating positions of the reagent cartridges and heats

samples.
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O-ring A ring that is fitted at the bottom of a tip adapter. It is
required for good contact between the tip adapter and a
filter-tip.

Pipettor The component of the BioRobot EZ1 DSP that aspirates

head and dispenses liquid and separates magnetic particles. The
pipettor head moves up and down above the worktable
and contains 6 syringe pumps, each of which is connected
to a tip adapter.

Protocol A set of instructions for the BioRobot EZ1 DSP that allows
the instrument to automate a nucleic acid purification
procedure. Protocols are run using the control panel.

Reagent An item of labware that contains 10 wells and 2 heating

cartridge positions. One heating position is a well, the other is a slot

Sample tube

that can accept a tube. A reagent cartridge is prefilled with
reagents.

A polypropylene, screw-capped 2 ml tube for holding a
sample containing nucleic acids to be purified.

Tip adapter ~ One of 6 metal probes installed on the pipettor head.
During operation of the BioRobot EZ1 DSP, the tip
adapters pick up filter-tips from the worktable.

Tip holder A polypropylene tube that holds a single filter-tip. Tip
holders are loaded onto the tip rack.

Tip rack A metal rack that accommodates tip holders containing
filter-tips on the worktable. The tip rack also
accommodates sample tubes and elution tubes.

Tray A metal tray is located under the worktable. It collects any
drops of liquid that may fall.
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Term Description

Workstation ~ The main door at the front of the BioRobot EZT DSP. When
door open, it provides complete access to the worktable.

Worktable The surface of the BioRobot EZ1 DSP that contains racks
and is where samples, reagent cartridges, and disposable
labware are loaded. The worktable moves backwards and
forwards to present different samples and reagents under
the pipettor head.
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Appendix A
Technical data
Environmental conditions
Power 100-120/200-240 V AC = 10%, 50/60 Hz, 300 VA
Fuses 6.3 A(250V) (for 110-120 V AC)
3.15 A (250 V) (for 220-240 V AC)
WARNING Electrical hazard [W12]
Never install a fuse different from that specified in the
A user manual.
Operating 5-40°C (41-104°F)
temperature
Humidity Maximum 80% relative humidity for temperatures up to
31°C (88°F), decreasing linearly to 50% humidity at 40°C
(104°F) (no condensation)
Altitude Up to 2000 m (6500 ft.)
Place of For indoor use only
operation
Storage -25°C to 70°C (-13°F to 158°F)
temperature
Pollution 2
level

Overvoltage |
category
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Mechanical data and hardware features

Dimensions Width: 0.32 m (13 in.)
Height: 0.54 m (21 in.) with door closed
0.73 m (29 in.) with door open
Depth: 0.50 m (20 in.)

Mass 25.8 kg (57 Ib.)
Instrument M Automated nucleic acid isolation using magnetic
features particles

B Desktop instrument

M Protocols stored on EZ1 Cards

B Aspirates and dispenses 6 samples or reagents

simultaneously using a 6-channel pipettor head
Separates magnetic particles using patented
technology

Processes up to 6 samples in one run
Controlled through LCD user interface
Temperature control through a heating system
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Pipettor
head

Heating
system

Filter-tips

Contains 6 high-precision syringe pumps, each containing
a tip adapter which attaches to filter-tips. Each tip aspirates
and dispenses 50-1000 ul liquid.

Pipetting accuracy is as follows:
B 50-100 ul + 5%
B 100-1000 ul: + 2%
Syringe pumps are air-filled.

Liguids containing salts, alcohol, solvents, and/or
magnetic particles can be aspirated and dispensed.

Air gaps can be aspirated to prevent aspirated liquid from
dripping.

The pipettor head contains a magnet that allows
separation of magnetic particles from the aspirated liquid.

Filter-tips are picked up from the tip rack and ejected back
into the tip rack.

The pipettor head moves in the Z direction above the
worktable.

Accommodates the heating positions of reagent cartridges

and has a temperature range of between ambient
temperature and 95°C (203°F).

Heating block accuracy at 60°C is = 2°C.

Attach to the tip adapters of the pipettor head to allow
liquid aspiration and dispensing. Capacity of 50-1000 ul.

The BioRobot EZ1 DSP accommodates up to 12 tip
holders, each containing a filter-tip, in the tip rack on the
worktable.
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Labware Reagents are loaded onto the worktable using the reagent
cartridges. These cartridges are already prefilled with

reagents by QIAGEN.

Several reagent cartridges are accommodated together on
the worktable by a cartridge rack.

Samples are loaded onto the worktable using 2 ml sample
tubes.

Steps which require heating occur on the heating system,
which accommodates the heating positions of the reagent
cartridges.

Purified nucleic acids are collected in 1.5 ml elution tubes.

Waste Electrical and Electronic Equipment
(WEEE)

This section provides information about disposal of waste
electrical and electronic equipment by users in the European
Union.

The European Directive 2002/96/EC on WEEE requires
proper disposal of electrical and electronic equipment when
it reaches its end of life. The crossed-out wheeled bin symbol
(see below) indicates that this product must not be disposed
of with other waste; it must be taken to an approved
treatment facility or to a designated collection point for
recycling, according to local legislation. The separate
collection and recycling of waste electronic equipment at the
time of disposal helps to conserve natural resources and
ensures that the product is recycled in a manner that protects
human health and the environment.
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QIAGEN accepts its responsibility in accordance with the
specific WEEE recycling requirements and, where a
replacement product is being supplied by QIAGEN, provides
free recycling of its WEEE-marked electronic equipment in
Europe. If a replacement product is not being purchased
from QIAGEN, recycling can be provided upon request at
additional cost. To recycle electronic equipment, contact your
local QIAGEN sales office for the required return form. Once
the form is submitted, you will be contacted by QIAGEN
either to request follow-up information for scheduling
collection of the electronic waste or to provide you with an
individual quote.
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Appendix B

Warranty statement

Thank you for your purchase of QIAGEN instrumentation.
Your instrument has been carefully tested to ensure optimum
operating efficiency and reproducibility of results. QIAGEN
warrants that all new instrumentation manufactured by
QIAGEN will correspond to the product specifications and be
free from defects in workmanship and materials for a period
of twelve (12) months from the original date of shipment.
Repair or replacement of defective parts will be provided to
the purchaser during this time period provided the QIAGEN
instrumentation is operated under conditions of normal and
proper use, but not for damage caused by the customer. If
any part or subassembly proves to be defective, it will be
repaired or replaced at QIAGEN's sole option, subsequent to
inspection at the factory, or in the field by an authorized
factory representative, provided that such defect manifested
under normal and proper use. The shipper will pay all
transport fees.

Limitation of warranties and remedies

THE FOREGOING WARRANTY IS QIAGEN’S SOLE AND EXCLUSIVE WARRANTY, AND
REPAIR OR REPLACEMENT OF DEFECTIVE PARTS IS THE SOLE AND EXCLUSIVE REMEDY.
THERE ARE NO OTHER WARRANTIES OR GUARANTEES, EXPRESS OR IMPLIED. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE EXPRESSLY EXCLUDED, TO THE FULLEST EXTENT PERMITTED BY LAW. (NOTE: SOME
STATES DO NOT PERMIT DISCLAIMERS OF IMPLIED WARRANTIES SO THIS LIMITATION
MAY NOT APPLY TO YOU). WITH THE EXCEPTION OF THE ABOVE-REFERENCED REPAIR
OR REPLACEMENT REMEDY, QIAGEN SHALL HAVE NO OBLIGATION OR LIABILITY OF
ANY NATURE WHATSOEVER WITH RESPECT TO THE QIAGEN INSTRUMENTATION,
WHETHER ARISING IN CONTRACT, TORT, STRICT LIABILITY, OR OTHERWISE, INCLUDING
BUT NOT LIMITED TO, LIABILITY FOR INDIRECT, CONSEQUENTIAL, INCIDENTAL
AND/OR SPECIAL, PUNITIVE, MULTIPLE AND/OR EXEMPLARY DAMAGES AND/OR OTHER
LOSSES (INCLUDING LOSS OF USE, LOST REVENUES, LOST PROFITS AND DAMAGE TO
REPUTATION), EVEN IF SUCH DAMAGES WERE FORESEEN OR FORSEEABLE, OR WERE
BROUGHT TO QIAGEN'S ATTENTION. IN NO EVENT SHALL QIAGEN'S LIABILITY TO
YOU EXCEED THE PURCHASE PRICE OF THE PRODUCT.
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Liability clause

QIAGEN shall be released from all obligations under its
warranty in the event repairs or modifications are made by
persons other than its own personnel, except in cases where
the Company has given its written consent to perform such
repairs or modifications.

All materials replaced under this warranty will be warranted
only for the duration of the original warranty period, and in
no case beyond the original expiration date of original
warranty unless authorized in writing by an officer of the
Company. Read-out devices, interfacing devices and
associated software will be warranted only for the period
offered by the original manufacturer of these products.
Representations and warranties made by any person,
including representatives of QIAGEN, which are inconsistent
or in conflict with the conditions in this warranty shall not be

binding upon the Company unless produced in writing and
approved by an officer of QIAGEN.
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BioRobot EZ1 DSP Workstation User Manual 02/2007 Index-1



Attachment A

Index
Tip rack, 3-6 W
Tips, 3-6
loading, 5-11 Waste disposal, 1-6, A-4
Tray, 3-9 Workstation door, 3-1, 3-2
removing, 5-9 closing, 5-6
Troubleshooting, 7-1 opening, 5-6
Workiable, 3-1, 3-5
setting up, 5-8

Index-2 BioRobot EZ1 DSP Workstation User Manual 02/2007



QIAGEN Distributors and Importers

Please see the back cover for contact information for your local QIAGEN office.

Argentina

Tecnolab S.A.

Tel:  (011) 4555 0010
Fax:  (011) 4553 3331
E-mail: info@tecnolab.com.ar

Bosnia-Herzegovina

MEDILINE d.o.o.

Tel.:  +386 1 830-80-40

Fax:  +386 1 830-80-70
+386 1 830-80-63

Email: info@mediline.si

Brazil

Uniscience do Brasil

Tel: 011 3622 2320
Fax: 0113622 2323

Email: info@uniscience.com

Chile

Biosonda SA

Tel:  +562 209 6770
Fax:  +562 274 5462
E-mail: ventas@biosonda.cl

China

Eastwin Scientific, Inc.

Order: +86-400-8182168

Tel:  +86-10-51663168

Fax:  +86-10-82898283
E-mail: laborder@eastwin.com.cn

Gene Company Limited

Tel:  +86-21-64951899

Fax:  +86-21-64955468
E-mail:

info_bj pany.com (Beijing)

Estonia

Quantum Eesti AS

Tel:  +3727301321

Fax:  +372 7304310
E-mail: quantum@quantum.ee

Greece

BioAnalytica S.A.

Tel:  (210)-640 03 18
Fax: (210646 27 48
E-mail: bioanalyt@hol.gr

Hong Kong SAR

Gene Company Limited
Tel:  +852:2896-6283
Fax:  +852-2515:9371
E-mail: info@genehk.com

Genetimes Technology International
Holding Ltd.

Tel:  +852:2385-2818

Fax:  +852-2385-1308

E-mail: hongkong@genetimes.com.hk

Hungary

BioMarker Kft.

Tel:  +36 28 419 986

Fax:  +36 28 422 319
E-mail: biomarker@biomarker.hu

India

Genetix

Tel:  +91-11-51427031

Fax:  +91-11-25419631

E-mail: genetix@genetixbiotech.com

info:sh@geneccmpany‘com (Shanghai)
info_cd@genecompany.com (Chengdu)
info_gz@genecompany.com (Guangzhou)

Genetimes Technology, Inc.
Order: 800-820-5565

Tel:  +86-21-54262677
Fax:  +86-21-64398855

E-mail: order@genetimes.com.cn

Colombia

GENTECH - Genetics & Technology

Tel:  (+57)(4)2519037

Fox:  (+57)(42516555

E-mail: gerencia@gentechcolombia.com
soporte@gentechcolombia.com

Croatia

INEL Medicinska Tehnika d.o.0.

Tel:  (01) 2984-898

Fox:  (01) 6520966

E-mail: inelmedicinska-tehnika@zg.hnet.hr

Cyprus

Scientronics Ltd

Tel:  +357 22 467880/90

Fax:  +357 22 764614

E-mail: a.sarpetsas@biotronics.com.cy

Czech Republic

BIO-CONSULT spol. s.r.o.
Tel/Fax: (+420) 2 417 29 792
Email:  info@bioconsult.cz

Ecuador

INMUNOCHEM S.A.C.

Tel:  +51 14409678

Fax:  +51 14223701

E-mail: inmunochem@terra.com.pe

Egypt

Clinilab

Tel: 5257212

Fax: 5257 210
E-mail: Clinilab@link.net

PT Research Biolabs
Tel:  +62 21 5865357
" e

Malaysia

RESEARCH BIOLABS SDN. BHD.
Tel:  (603)-8070 3101

Fax:  (603)-8070 5101

E-mail: biolabs@tm.net.my

Mexico

Quimica Valaner S.A. de C.V.
Tel:  (55) 55 25 57 25
Fax:  (55) 55 25 56 25
E-mail: ventas@valaner.com

New Zealand

Biolab Ltd

Tl (09) 980 6700
0800 933 966

Fax: (09) 980 6788

E-mail: biosciences@nzl.biolabgroup.com

Oman
Al Mazouri Medical & Chemical
Supplies
Tel:  +971 4266 1272
(ext. 301, 310, 311)
Fax:  +971 4269 0612
(ATTN: LAB DIVISION)
E-mail: shaji@almaz.net.ae

Pakistan

Pakistan Microbiological Associates

Tel:  +92-51-5567953
Fax:  +92-51-5514134
E-mail: orderpma@comsats.net.pk

Peru

INMUNOCHEM S.A.C.
Tel:  +51 14409678
Fax:  +51 14223701

E-mail: ir l

E-mail: i com

terra.com.pe

Iran

Zist Baran (BIORAIN)

Tel:  +98 (21) 88066348 or
+98 (21) 88066349

Fax:  +98 (21) 88214107

E-mail: info@biorain.com

Israel

Eldan Electronic Instruments Co. Ltd.
Tel:  +972-3937 1133

Fax:  +972-3937 1121

E-mail: bio@eldan.biz

Jordan

SAHOURY GROUP

Tel:  +962 6 4633290-111
Fax:  +962 6 4633290-110

E-mail: info@sahoury.com

Korea

LRS Laboratories, Inc.

Tel:  (02) 924-86 97

Fax:  (02) 924-86 96

E-mail: webmaster@Irslab.co.kr

Philekorea Technology, Inc.

Tel:  (02) 576-6540

Fax:  (02) 5766541

E-mail: support@philekorea.co.kr

Latvia

SIA“JLM."

Tel: 7136393
Fax: 7136394
E-mail: jim@mednet.lv

Lithuania

INTERLUX

Tel:  +370-5-2786850
Fax:  +370-5-2796728
E-mail: spirit@interlux.It

Poland

Syngen Biotech Sp.z.0.0.

Tel: ~ (071) 798 58 50 - 52
Fax:  (071) 798 58 53
E-mail: info@syngen.pl

Portugal

IZASA PORTUGAL, LDA

Tel:  (21) 4247312

Fax:  (21) 417 2674

E-mail: consultasbiotec@izasa.es

Qatar

Sedeer Medical

Tel:  +974-488 5218
Fax: +974-488 1988
E-mail: sedeer@qatar.net.qa

Romania

Zyrcon Medical S. R. L.

Tel:  +40 21 2245607

Fax:  +40 21 2245608
E-mail:
virgil.dracea@zyrconmedical.ro
secrefariat@zyrconmedical.ro

Saudi Arabia

Abdulla Fouad Holding Company
Tel:  (03) 8324400

Fax:  (03) 8346174

E-mail:
sadiq.omar@abdulla-fouad.com

Singapore

Research Biolabs Pte Ltd

Tel: 6777 5366

Fax: 6778 5177

E-mail: sales@researchbiolabs.com

Slovak Republic

BIO-CONSULT Slovakia spol. s.r.o.
Tel/Fax: (02) 5022 1336

E-mail:  bio-cons@cdicon.sk

Slovenia

MEDILINE d.o.0.

Tel:  (01) 830-80-40

Fax:  (01) 830-80.70
(01) 8308063

E-mail: info@mediline.si

South Africa

Southern Cross Biotechnology
(Pty) Ltd

Tel:  (021) 671 5166

Fax:  (021) 6717734
E-mail: info@scb.co.za

Spain

IZASA, S.A.

Tel:  (93) 902.20.30.90
Fax:  (93) 902.22.33.66

E-mail: consultasbiotec@izasa.es

Taiwan

TAIGEN Bioscience Corporation
Tel:  (02) 2880 2913

Fax:  (02) 2880 2916

E-mail: order@taigen.com

Thailand

Theera Trading Co. Ltd.

Tel:  (02) 412-5672

Fax:  (02) 412-3244
E-mail: theetrad@samart.co.th

Turkey

Medek Medikal Uriinler
ve Saglik Hizmetleri A. S.
Tel:  (216) 302 15 80
Fax: (216) 302 15 88

E-mail: makialp@med-ek.com

United Arab Emirates
Al Mazouri Medical & Chemical
Supplies
Tel:  +971 4266 1272
(ext. 301, 310, 311)
Fax:  +971 4 269 0612
(ATTN: LAB DIVISION])

E-mail: shaji@almaz.net.ae

Uruguay

Bionova Ltda

Tel:  +598 2 6130442

Fax: +598 2 6142592
E-mail: bionova@internet.com.uy

Venezuela

SAIXX Technologies c.a.

Tel:  +58212 3248518
+58212 7616143
+58212 3255838

Fax:  +58212 7615945

E-mail: ventas@saixx.com
saixxventas@cantv.net

Vietnam

Viet Anh Instruments Co., Ltd.
Tel:  +84-45119452

Fax:  +84-4-5119453
E-mail: VietanhHN@hn.vnn.vn

All other countries

QIAGEN GmbH, Germany
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Australia = Orders 03-9840-9800 = Fax 03-9840-9888 ® Technical 1-800-243-066

Austria ® Orders 0800/28-10-10 ® Fax 0800/28-10-19 ® Technical 0800/28-10-11

Belgium ® Orders 0800-79612 ® Fax 0800-79611 ® Technical 0800-79556

Canada ® Orders 800-572-9613 m Fax 800-713-5951 = Technical 800-DNA-PREP (800-362-7737)
China ® Orders 021-51345678 ® Fax 021-51342500 ® Technical 021-51345678

Denmark ® Orders 80-885945 m Fax 80-885944 m Technical 80-885942

Finland = Orders 0800914416 m Fax 0800-914415 ® Technical 0800-914413

France ® Orders 01-60-920-926 = Fax 01-60-920-925 = Technical 01-60-920-930 = Offers 01-60-920-928
Germany ® Orders 02103-29-12000 ® Fax 02103-29-22000 = Technical 02103-29-12400
Ireland ® Orders 1800-555-049 ® Fax 1800-555-048 ® Technical 1800-555-061

ltaly = Orders 02-33430411 = Fax 02-33430426 ® Technical 800-787980

Japan = Telephone 03-5547-0811 ® Fax 03-5547-0818 ® Technical 03-5547-0811

Luxembourg ® Orders 8002-2076 ® Fax 8002-2073 = Technical 8002-2067

The Netherlands = Orders 0800-0229592 = Fax 0800-0229593 ® Technical 0800-0229602
Norway ® Orders 800-18859 ® Fax 800-18817 ® Technical 800-18712

Sweden ® Orders 020-790282 = Fax 020790582 = Technical 020-798328

Switzerland = Orders 055-254-22-11 ® Fax 055-254-22-13 =& Technical 055-254-22-12

UK = Orders 01293-422-911 ® Fax 01293-422-922 = Technical 01293-422-999

USA = Orders 800-426-8157 = Fax 800-718-2056 ® Technical 800-DNA-PREP (800-362-7737) .....
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QIAGEN Sample and Assay Technologies

QIAGEN is the leading provider of innovative sample and assay technologies, enabling
the isolation and detection of contents of any biological sample. Our advanced,
high-quality products and services ensure success from sample to result.

QIAGEN sets standards in:

Purification of DNA, RNA, and proteins
Nucleic acid and protein assays
microRNA research and RNAi

Automation of sample and assay technologies

Our mission is to enable you to achieve outstanding success and breakthroughs. For
more information, visit www.giagen.com.
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Kit Contents
EZ1 DNA Investigator Kit (48)
Catalog no. 952034
Number of preps 48
Reagent Cartridge, DNA Investigator* 48
Disposable Tip Holders 50
Disposable Filter-Tips 50
Sample Tubes (2 ml) 50
Elution Tubes (1.5 ml) 50
Buffer G2 Tx11 ml
Proteinase K 2 x 250 pl
Carrier RNAT 1 x310 pg
Q-Card* 1
Handbook 1

information.

Contains a guanidine salt. Not compatible with disinfectants containing bleach. See page 8 for safety

' Use of carrier RNA is optional. See “Description of protocols”, page 12 and Appendix A for more

information.

¥ The information encoded in the bar code on the Q-Card is needed for reagent data tracking using the

EZ1 Advanced or EZI Advanced XL instrument.

Additional filtertips and tip holders are available separately. Additional Buffer G2 and
QIAGEN Proteinase K, required for some protocols, are available separately. See

page 57 for ordering information.

Storage

The EZ1 DNA Investigator Kit is shipped at ambient temperature. All buffers and
reagents can be stored at room temperature (15-25°C). Do not freeze the reagent
cartridges. When stored properly, the reagent cartridges are stable until the expiration
date on the Q-Card. Lyophilized carrier RNA is stable until the expiration date on the
Q-Card when stored at room temperature.

The ready-to-use proteinase K solution is stable for up to one year after delivery when

stored at room temperature.
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Quality Control

In accordance with QIAGEN’s ISO-certified Quality Management System, each lot of
EZ1 DNA Investigator Kits is tested against predetermined specifications to ensure
consistent product quality. Functional QC testing ensures that the EZT DNA Investigator
Kit meets the high standards required by forensic scientists.

Product Use Limitations

The EZ1 DNA Investigator Kit is intended for molecular biology applications. This
product is neither intended for the diagnosis, prevention, or treatment of a disease, nor
has it been validated for such use either alone or in combination with other products.

All due care and attention should be exercised in the handling of the products. We
recommend all users of QIAGEN® products to adhere to the NIH guidelines that have
been developed for recombinant DNA experiments, or to other applicable guidelines.

Product Warranty and Satisfaction Guarantee

QIAGEN guarantees the performance of all products in the manner described in our
product literature. The purchaser must determine the suitability of the product for its
particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right to change, alter, or modify any product to enhance its performance
and design. If a QIAGEN product does not meet your expectations, simply call your
local Technical Service Department or distributor. We will credit your account or
exchange the product — as you wish. Separate conditions apply to QIAGEN scientific
instruments, service products, and to products shipped on dry ice. Please inquire for
more information.

A copy of QIAGEN terms and conditions can be obtained on request, and is also
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor (see
back cover or visit www.qiagen.com).
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Technical Assistance

At QIAGEN we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in sample and assay technologies and the use of
QIAGEN products. If you have any questions or experience any difficulties regarding
the EZ1 DNA Investigator Kit or QIAGEN products in general, please do not hesitate
to contact us.

QIAGEN customers are a major source of information regarding advanced or
specialized uses of our products. This information is helpful to other scientists as well as
to the researchers at QIAGEN. We therefore encourage you to contact us if you have
any suggestions about product performance or new applications and techniques.

For technical assistance and more information, please see our Technical Support Center
at www.qgiagen.com/goto/TechSupportCenter or call one of the QIAGEN Technical
Service Departments or local distributors (see back cover or visit www.qiagen.com).
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Safety Information

When working with chemicals, always wear a suitable lab coat, disposable gloves,
and protective goggles. For more information, please consult the appropriate material
safety data sheets (MSDSs). These are available online in convenient and compact PDF

format at www.qgiagen.com/Support/MSDS.aspx where you can find, view, and print
the MSDS for each QIAGEN kit and kit component.

CAUTION: DO NOT add bleach or acidic solutions directly to the
sample-preparation waste.

Buffers in the reagent cartridges contain guanidine salts, which can form highly reactive
compounds when combined with bleach. If liquid containing these buffers is spilt, clean
with suitable laboratory detergent and water. If the spilt liquid contains potentially
infectious agents, clean the affected area first with laboratory detergent and water, and
then with 1% (v/v) sodium hypochlorite.

If liquid containing potentially infectious agents is spilt on the EZ1 Advanced XL, EZ1
Advanced, or BioRobot® EZ1, clean the affected area first with laboratory detergent
and water, and then with 1% (v/v) sodium hypochlorite, followed by water.

The following risk and safety phrases apply to components of the EZ1 DNA Investigator
Kit.
Reagent cariridge

Contains ethanol, guanidine hydrochloride, and guanidine thiocyanate: highly
flammable, harmful, and irritant. Risk and safety phrases:* R11-20/21/22-32-36/38,
S13-26-36/37/39-46

QIAGEN proteinase K

Contains proteinase K: sensitizer, irritant. Risk and safety phrases:* R36/37/38-
42/43, S23-24-26-36/37

24-hour emergency information

Emergency medical information in English, French, and German can be obtained
24 hours a day from:

Poison Information Center Mainz, Germany

Tel: +49-6131-19240

* R11: Highly flammable; R20/21/22: Harmful by inhalation, in contact with skin, and if swallowed; R32:
Contact with acids liberates very toxic gas; R36/38: Irritating to eyes and skin; R36,/37/38: Irritating
to eyes, respiratory system, and skin; R42/43: May cause sensitization by inhalation and skin contact.
S13: Keep away from food, drink, and animal feedingstuffs; S23: Do not breathe spray; $24: Avoid
contact with skin; S26: In case of contact with eyes, rinse immediately with plenty of water and seek
medical advice; $36/37: Wear suitable protective clothing and gloves; $36/37/39: Wear suitable
protective clothing, gloves, and eye/face protection; S46: If swallowed, seek medical advice immediately
and show container or label.
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Attachment A

Introduction

EZ1 instruments and the EZ1 DNA Investigator Kit reproducibly automate purification of
genomic DNA from 1-6 samples (EZ1 Advanced and BioRobot EZ1) or 1-14
samples (EZ1 Advanced XL) encountered in forensic, human-identity, and biosecurity
applications. Purification is efficient and purified DNA performs well in downstream
analyses, such as quantitative PCR and STR analysis, with high signalto-noise ratios.

Magnetic-particle technology provides high-quality DNA that is suitable for direct use
in downstream applications such as STR analysis or other enzymatic reactions. EZ1
instruments perform all steps of the sample preparation procedure, and the user can
choose sample input volumes of 200 pl or 500 pl, allowing purification from varying
amounts of starting material. Up to 6 samples (BioRobot EZ1, EZ1 Advanced) or up to
14 samples (EZ1 Advanced XL) are processed in a single run.

Principle and procedure

Magnetic-particle technology combines the speed and efficiency of silica-based DNA
purification with the convenient handling of magnetic particles (see flowchart,
page 10). DNA is isolated from lysates in one step through its binding to the silica
surface of the particles in the presence of a chaotropic salt. The particles are separated
from the lysates using a magnet. The DNA is then efficiently washed and eluted in the
user’s choice of either water or TE buffer. The user can choose elution volumes of 40 pl
(EZ1 Advanced XL only), 50 pl, 100 pl, or 200 pl.
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EZ1 DNA Investigator Procedure

Blood or pretreated sample

Lysis

Magnetic particles
added to samples

DNA binds
to magnetic
particles

l

Magnet T Mugnetic
separation

l Wash

Magnet T Mugnet!c
separation

l Fe

Pure, high-quality DNA
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Attachment A
Description of protocols
This handbook contains two types of protocols.

B Pretreatment protocols detail the preliminary steps, such as proteinase K digestion,
prior o processing on the EZ1 instrument.

B DNA purification protocols describe setting up the EZ1 instrument and starting
a fully automated run.

Pretreatment protocols

Since the type of samples that can be processed using the EZ1 DNA Investigator Kit
can vary greatly, there is also a variety of different pretreatments, optimized for specific
sample types. For sample types not specifically included in this handbook, the Protocol:
Pretreatment for Other Forensic Samples, page 42, provides a generic protocol that can
serve as a starting point for optimizing pretreatment for other sample types.

DNA purification protocols

There are 3 DNA purification protocols, which can be used in conjunction with the pre-
treatment protocols. Within each protocol, the user can specify elution in water or TE
buffer, with elution volumes of 40 pl (EZ1 Advanced XL only), 50 pl, 100 pl, or 200 pl.
The standard Protocol: DNA Purification (Trace Protocol), page 44, can be used with all
sample types.

In the Protocol: DNA Purification (“Tip Dance” Protocol), page 46, the filtertip moves
back-and-forth relative to the worktable platform while pipetting. This enables
processing of solid materials, such as swabs, fabrics, blood discs, or cigarette butts,
directly in the sample tube. There is generally no need for prior centrifugation to remove
solid materials that could clog the tip. However, when processing fluffy sample material
such as cotton wool, we recommend removing solid material if you cannot process a
replicate sample or the sample material is precious.

The Protocol: DNA Purification (Large-Volume Protocol), page 49, enables fully
automated processing of starting volumes up to 500 pl. This not only allows efficient
DNA purification from dilute samples with low concentrations of DNA, such as diffuse
stains, but also enables purification from samples that require larger volumes for
thorough lysis. The ability to process larger sample volumes — with the same elution
volume as the standard trace protocol — enables higher yields of more concentrated
DNA for greater sensitivity in downstream applications.

EZ1 DNA Investigator Handbook 04/2009 1
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The protocol for purification of low amounts of DNA in Appendix A, describes the
optional use of carrier RNA in the purification procedure. Carrier RNA enhances
binding of DNA to the silica surface of the magnetic particles, especially if the sample
contains low amounts of DNA (<100 ng). Recently published data suggest that addition
of carrier RNA enables more efficient isolation of low amounts of DNA from forensic
samples and may, for some sample types, provide improved DNA yields. Addition of
carrier RNA to sample lysates did not interfere with downstream STR analyses. This
protocol has not been thoroughly tested and optimized by QIAGEN.
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Equipment and Reagents to Be Supplied by User

When working with chemicals, always wear a suitable lab coat, disposable gloves,
and protective goggles. For more information, consult the appropriate material safety
data sheets (MSDSs), available from the product supplier.

All protocols
B Thermomixer, heating block, or water bath
B Vortexer

B Pipets and pipet tips (fo prevent cross-contamination, we strongly recommend the
use of pipet tips with aerosol barriers)

B Distilled water

For BioRobot EZ1 users
B  BioRobot EZ1 instrument (cat. no. 9000705) and disposables
B EZ1 DNA Investigator Card (cat. no. 9016387)

For EZ1 Advanced users
B EZ1 Advanced instrument (cat. no. 9001410)
B EZ1 Advanced DNA Investigator Card (cat. no. 9018302)

For EZ1 Advanced XL users
B EZ1 Advanced XL instrument (cat. no. 9001492)
B EZ1 Advanced XL DNA Investigator Card (cat. no. 9018699)

For EZ1 Advanced and EZ1 Advanced XL users
For documentation purposes, one of the following is required:

B EZ1 Advanced Communicator Software (supplied with the EZ1 Advanced and EZ1
Advanced XL instruments), PC (can be connected with up to 4 EZ1 Advanced and EZ1
Advanced XL instruments), and monitor (cat. no. for PC and monitor 2016643)

B EZ1 Advanced Communicator Software (supplied with the EZ1 Advanced and
EZ1 Advanced XL instruments) and your own PC and monitor (connection with up
to 4 EZ1 Advanced and EZ1 Advanced XL instruments not recommended)

B Printer (cat. no. 9018464) and accessory package for printer (cat. no. 9018465)

For purification of DNA from dried blood
B Filter paper (e.g., QlAcard® FTA® Spots, see “Ordering Information”, page 57)

B Manual paper punch, 3 mm (e.g., Harris UNI-CORE 3.00 mm Punch Kit (4),
cat. no. 159331, or equivalent punch with cutting mat)
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For purification of DNA from forensic surface and contact swabs

Plastic swabs with cotton or Dacron® tips (Puritan® applicators with plastic shafts
and cotfon or Dacron tips are available from: Hardwood Products Company,
www.hwppuritan.com, item nos. 25-806 1PC and 25-806 1PD; and from

Daigger, www.daigger.com, cat. nos. EF22008D and EF22008DA). Nylon
cytology brushes and other swab types may also be used.*

For purification of DNA from chewing gum

Forceps

For purification of DNA from human tissues

1.5 ml screw-capped tubes

For purification of DNA from epithelial cells mixed with sperm cells

Buffer G2, cat. no. 1014636
1 M dithiothreitol (DTT)
Microcentrifuge

Forceps

For purification of DNA from hair

QIAGEN Proteinase K, cat. no. 19131 or 19133
DTT solution (1 M dithiothreitol, 10 mM sodium acetate, pH 5.2)

For purification of DNA from bones or teeth

QIAGEN Proteinase K, cat. no. 19131 or 19133
0.5 MEDTA, pH 8.3

Liquid nitrogen

2 ml microcentrifuge tubes

Microcentrifuge

Tissuelyser Il, cat. no. 85300, with the Grinding Jar Set, S. Steel, cat. no. 69985,
or an equivalent bead mill

For purification of DNA from soil

InhibitEX® tablets (contact QIAGEN Technical Services, see back cover)

Microcentrifuge

For DNA purification, large-volume protocol

Buffer MTL (contact QIAGEN Technical Services, see back cover)

* This is not a complete list of suppliers and does not include many important vendors of biological supplies.

14
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Important Notes

Starting material

The amount of starting material for use in EZ1 DNA Investigator procedures can vary
greatly, depending on the amount of DNA in the sample. Specific guidance for starting
amounts is given in the individual protocols. EZ1 instruments can process 200 pl
pretreated samples using the trace protocol (page 44) or the “tip dance” protocol (page
46) for DNA purification. With the large-volume protocol (page 49), up to 500 pl
pretreated samples can be processed.

Working with EZ1 instruments

The main features of the EZ1 instruments include:

B Purification of high-quality nucleic acids from 1-6 or 1-14 samples per run
B Small footprint to save laboratory space

B Preprogrammed EZ1 Cards containing ready-to-use protocols for nucleic acid
purification

B Prefilled, sealed reagent cartridges for easy, safe, and fast setup of EZ1 instruments

B Complete automation of nucleic acid purification, from opening of reagent
cartridges to elution of nucleic acids, with no manual centrifugation steps

Additional features of the EZ1 Advanced and EZ1 Advanced XL include:
B Bar code reading and sample tracking
B Kit data tracking with the Q-Card provided in the kit

B UVlamp to help eliminate sample carryover from run+o-run and to allow pathogen
decontamination on the worktable surfaces

Note: UV decontamination helps to reduce possible pathogen contamination of the EZ1
Advanced and EZ1 Advanced XL worktable surfaces. The efficiency of inactivation has
to be determined for each specific organism and depends, for example, on layer thick-
ness and sample type. QIAGEN cannot guarantee complete eradication of specific
pathogens.

EZ1 Cards, EZ1 Advanced Cards, and EZ1 Advanced XL Cards

Protocols for nucleic acid purification are stored on preprogrammed EZ1 Cards
(integrated circuit cards). The user simply inserts an EZ1 Advanced XL Card into the EZ1
Advanced XL, an EZ1 Advanced Card into the EZ1 Advanced, or an EZ1 Card into the
BioRobot EZ1, and the instrument is then ready to run a protocol (Figure 1). The
availability of various protocols increases the flexibility of EZ1 instruments.
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Figure 1. Ease of protocol setup using EZ1 Cards. Inserting an EZ1 Card, containing a protocol, into an EZ1
instrument. The instrument should only be switched on after an EZ1 Card is inserted. EZ1 Cards should not be
exchanged while the instrument is switched on.

The EZ1 DNA Investigator Kit requires use of the EZ1 Advanced XL DNA Investigator
Card with the EZ1 Advanced XL, or use of the EZ1 Advanced DNA Investigator Card
with the EZ1 Advanced, or use of the EZ1 DNA Investigator Card with the BioRobot
EZ1. These EZ1 Cards contain protocols for purification of DNA from forensic and
human-identity samples.

EZ1 instruments should only be switched on after an EZ1 Card is inserted. Make sure
that the EZ1 Card is completely inserted (Figure 2), otherwise essential instrument data
could be lost, leading to a memory error. EZ1 Cards should not be exchanged while
the instrument is switched on.

Figure 2. Complete insertion of EZ1 Card. The EZ1 Card must be completely inserted before the EZ1 instrument
is switched on.
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Reagent cartridges

Reagents for the purification of nucleic acids from a single sample are contained in a
single reagent cartridge (Figure 3). Each well of the cartridge contains a particular
reagent, such as magnetic particles, lysis buffer, wash buffer, or elution buffer. Since
each well contains only the required amount of reagent, generation of waste due to
leffover reagent at the end of the purification procedure is avoided.

A Lﬂ‘“ vy

Figure 3. Ease of setup using reagent cartridges. [l A sealed, prefilled reagent cartridge. Fill levels vary,
depending on the type of reagent cartridge. [ Loading reagent cartridges into the cartridge rack. The
cartridge rack itself is labeled with an arrow to indicate the direction in which reagent cartridges must be

loaded.

Worktable

The worktable of EZ1 instruments is where the user loads samples and the components
of the EZ1 DNA Investigator Kit (Figure 4).

Details on worktable setup are provided in the protocols in this handbook and are
also displayed in the vacuum fluorescent display (VFD) of the EZ1 Advanced and EZ1
Advanced XL or the liquid-crystal display (LCD) of the BioRobot EZ1 control panel when
the user starts worktable setup.

The display also shows protocol status during the automated purification procedure.
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Figure 4. Typical EZ1 worktable.
1.First row: Elution tubes (1.5 ml) are loaded here.
2.Second row: Tip holders containing filtertips are loaded here.

3.Third row: Tip holders containing filter-tips are loaded here. (In some protocols, this row is empty or loaded
with 2 ml Sarstedt tubes.)

4.Fourth row: Sample tubes (2 ml) are loaded here.
5.Reagent cartridges are loaded into the cartridge rack.

6.Heating block with 2 ml tubes in the reagent cartridges for lysis.

Data tracking with the EZ1 Advanced and EZ1 Advanced XL
The EZ1 Advanced and EZ1 Advanced XL enable complete tracking of a variety of data

for increased process control and reliability. The EZ1 Kit lot number and expiration date
are entered at the start of the protocol using the Q-Card bar code. A user ID and the
Q-Card bar code can be entered manually via the keypad or by scanning bar codes
using the handheld bar code reader. Sample and assay information can also be optionally
entered at the start of the protocol. At the end of the protocol run, a report file is
automatically generated. The EZ1 Advanced and EZ1 Advanced XL can store up to 10
result files, and the data can be transferred to a PC or directly printed on a printer (for
ordering information, see “Equipment and Reagents to Be Supplied by User” on page 13).
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To receive report files on a PC, the EZ1 Advanced Communicator software needs to be
installed. The software receives the report file and stores it in a folder that you define.
After the PC has received the report file, you can use and process the file with a LIMS
(Laboratory Information Management System) or other programs. An example of a
report file is shown in Appendix B (page 55). In report files, the 6 pipetting channels
of the EZ1 Advanced are named, from left to right, channels A to F or the 14 pipetting
channels of the EZ1 Advanced XL are named, from left to right, channels 1-14.

When scanning a user ID or Q-Card bar code with the bar code reader, a beep
confirms data input. After the information is displayed for 2 seconds, it is automatically
stored, and the next display message is shown. When scanning sample ID, assay
kit ID, or notes, a beep confirms data input, the information is displayed, and a message
prompts you fo enter the next item of information. After scanning sample ID, assay
kit ID, and notes, press “ENT” once to confirm that the information entered is correct.
If, for example, a wrong bar code was scanned for one of the samples, press “ESC”
and then rescan all sample bar codes according to the onscreen instructions. For user
ID and notes, you can enter the numbers using the keypad, or you can easily generate
your own bar codes to encode these numbers.

For details about data tracking and using EZ1 Advanced Communicator software, see
the EZ1 Advanced User Manual or the EZ1 Advanced XL User Manual.

Workflow of EZ1 operation

Insert EZ1 Card into the EZ1 Card slot
{

Switch on the EZ1 instrument

!

Follow onscreen messages for data tracking*

!

Follow onscreen messages for worktable setup

!
Start the protocol

!

Collect purified nucleic acids

!

UV decontamination*

* EZ1 Advanced and EZ1 Advanced XL only.
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Yield of purified DNA

DNA yields depend on the sample type, number of nucleated cells in the sample, and
the protocol used for DNA purification. Table 1 shows typical yields for some common
reference sample types.

Table 1. DNA yields from common reference sample types using EZ1 DNA Investigator
procedures

Sample type Sample amount Protocol DNA yield
Blood* 10-200 pl Trace or Tip dance 150 ng-2 pg
Dried blood 4 x 3 mm dics Tip dance 0.2-0.5 pg
Buccal cells 1 swab Tip dance 100 ng-2 pg

* Whole blood with 3-7 x 10¢ white blood cells/ml; elution volume 200 pl.

Precipitate in reagent cartridge

The buffer in well 1 of the reagent cartridge (the well that is nearest to the front of the
EZ1 instrument when the reagent cartridge is loaded) may form a precipitate upon
storage. If necessary, redissolve by mild agitation at 37°C and then place at room
temperature (15-25°C).

Equilibrating reagent cartridges

If reagent cartridges have been stored at 2-8°C, they must be equilibrated to operating
temperature before use. Place the reagent cartridge into a shaker-incubator and
incubate at 30-40°C with mild agitation for at least 2 hours before use. If precipitates
are visible at the bottom of the wells, redissolve by incubating at 30-40°C with mild
agitation for a further 2 hours. Do not use the reagent cartridges if the precipitates do
not redissolve.
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Lysis with proteinase K

The EZ1 DNA Investigator Kit contains proteinase K, which is the enzyme of choice
for lysis buffers used in EZ1 DNA Investigator protocols. Proteinase K is a recombinant
protein expressed in Pichia pastoris and is particularly suitable for short digestion
times. It possesses a high specific activity and remains stable over a wide range of
temperatures and pH values, with substantially increased activity at higher
temperatures. The activity of the proteinase K solution is 600 mAU/ml solution (or
40 mAU/mg protein). This activity provides optimal results in EZ1 DNA Investigator
protocols.

Additional QIAGEN Proteinase K is required for purification of DNA from hair, bones,
or teeth (see page 57 for ordering information).

Quantification of DNA

Depending on the sample type, the yields of DNA obtained in the purification proce-
dure may be below 1 pg and therefore difficult to quantify using a spectrophotometer.
In addition, eluates prepared with carrier RNA may contain much more carrier RNA
than target nucleic acids. We recommend using quantitative amplification methods to
determine yields.

Carryover of magnetic particles may affect the absorbance reading at 260 nm (A,
of the purified DNA but should not affect downstream applications. The measured
absorbance at 320 nm (Ay,) should be subtracted from all absorbance readings.

To eliminate carried-over magnetic particles, the tube containing the eluate should first
be applied to a suitable magnetic separator and the eluate transferred to a clean tube.
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Attachment A
Protocol: Pretreatment for Whole Blood

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
fresh or frozen blood.

Starting material
This protocol is designed for processing up to 200 pl of human whole blood.
Storage of blood samples

Whole blood samples treated with EDTA, ACD, or heparin* can be used, and may be
either fresh or frozen. Frozen samples should be thawed at room temperature
(15-25°C) with mild agitation before beginning the procedure. Yield and quality of the
purified DNA depend on storage conditions of the blood. Fresher blood samples may
yield better results.

B For shortterm storage (up to 10 days), collect blood in tubes containing EDTA as
an anticoagulant, and store the tubes at 2-8°C. However, for applications
requiring maximum fragment size, such as Southern blotting, we recommend
storage at 2-8°C for up to 3 days only, as low levels of DNA degradation will
occur after this time.

B For longterm storage, collect blood in tubes containing a standard anticoagulant
(preferably EDTA, if high-molecular-weight DNA is required), and store the tubes
at-70°C.

Important points before starting
B Before beginning the procedure, read “Important Notes”, page 15.

B Proteinase K is not required in this protocol.

Procedure

1. Thaw and equilibrate up to 6 whole blood samples at room temperature
(15-25°C).

2. Transfer 200 pl of each sample into EZ1 sample tubes (2 ml).
For samples <200 pl, bring the volume up to 200 pl with Buffer G2.
3. Continue with Protocol: DNA Purification (Trace Protocol), page 44.

* When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective
goggles. For more information, consult the appropriate material safety data sheets (MSDSs), available from
the product supplier.
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Protocol: Pretreatment for Dried Blood
This protocol is designed for isolation of total (genomic and mitochondrial) DNA from

dried blood. The protocol describes sample collection and the preliminary lysis of dried
blood samples using proteinase K.

Starting material

Drying blood on filter paper is an effective form of storage and samples prepared in
this manner are cheaper and safer to transport. A disc (3 mm diameter) punched out
from filter paper stained with dried blood contains white blood cells from approximately
5 pl whole blood; we recommend using 4 punched-out discs as starting material.

Important point before starting

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B As filter paper tends to be absorbent, it is generally necessary to add a greater
volume of digestion buffer to the sample in step 4. To provide sufficient digestion
buffer for absorbent samples, Buffer G2 should be diluted with distilled water
before use. Dilute Buffer G2 in distilled water using a ratio of 1:1 (i.e., one volume
of Buffer G2 to one volume of distilled water) for n+1 samples (where n is the
number of samples to be digested). Use of diluted Buffer G2 does not influence
DNA yield or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 6.

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 7.

Procedure

1. Collect 70 pl of each blood sample onto a ring marked on filter paper. Allow the
blood to air-dry.

Either untreated blood or blood containing an anticoagulant (EDTA, ACD, or
heparin)* can be used.

2. For each dried blood sample, use the manual paper punch to cut out four 3 mm
diameter discs.

3. Transfer each set of 4 discs to a 2 ml sample tube.

* When working with chemicals, always wear a suitable lab coat, disposable gloves, and protective
goggles. For more information, consult the appropriate material safety data sheets (MSDSs), available from
the product supplier.
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Attachment A
Add 190 pl diluted Buffer G2 to the sample. Check if the sample has absorbed
some or all of the buffer, and if necessary add more diluted Buffer G2 to the sample
tube until the sample volume is 190 pl.

Note: Prepare diluted Buffer G2 as described in “Things to do before starting”.
Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.

Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
Recommended: Incubate at 95°C for 5 min.

Incubating the sample at 95°C may increase the yield of DNA.

If necessary, flick the tube to remove drops from inside the lid.

Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.

24
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Protocol: Pretreatment for Saliva

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
saliva samples. The protocol describes the preliminary lysis of saliva samples using
proteinase K.

Starting material

The amount of saliva should not exceed 50 pl. For larger volumes, if the sample is very
dilute, see Protocol: DNA Purification (Large-Volume Protocol), page 49.

Important point before starting
B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

Procedure

1. Place up to 50 pl saliva in a 2 ml sample tube.

2. Add 140-190 pl Buffer G2 to the sample to bring the total volume up to 190 pl.
3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.

4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.

o

If necessary, flick the tube to remove drops from inside the lid.

6. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Protocol: Pretreatment for Forensic Surface and Contact
Swabs

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic surface and contact swabs. The protocol describes the preliminary lysis of
forensic surface and contact swabs using proteinase K.

Starting material

Swabs may be processed on the same day as collection or stored for future processing.
While storage at —20°C is recommended, DNA of suitable quality for single-copy gene
amplification has been documented from swabs stored at room temperature for
24 months.

Important points before starting

B This profocol has been tested using the following swab types: plastic swabs with
cotton or Dacron tips. (Puritan applicators with plastic shafts and cotton or Dacron
tips are available from: Hardwood Products Company, www.hwppuritan.com,
item nos. 25-806 1PC and 25-806 1PD; and from Daigger, www.daigger.com,
cat. nos. EF22008D and EF22008DA). Nylon cytology brushes and other swab

types may also be used.

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting
B Allow the swab or brush to air-dry for at least 2 h after sample collection.

B As swabs tend to be absorbent, it is generally necessary to add a greater volume
of digestion buffer to the sample in step 2. To provide sufficient digestion buffer for
absorbent samples, Buffer G2 should be diluted with distilled water before use.
Dilute Buffer G2 in distilled water using a ratio of 1:1 (i.e., one volume of Buffer
G2 to one volume of distilled water) for n+1 samples (where n is the number of
samples to be digested). Use of diluted Buffer G2 does not influence DNA yield
or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 5.
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Procedure

1.

Carefully cut or break off the end part of the swab or brush into a 2 ml sample
tube, using an appropriate tool (e.g., scissors).

Add 290 pl of diluted Buffer G2 to the sample.
Note: Prepare diluted Buffer G2 as described in “Things to do before starting”.
Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.

If processing brush samples, centrifuge the tube briefly (at 10,000 x g for 30 s) to
force the brush to the bottom of the tube.

Incubate at 56°C for 15 min.

Vortex the tube 1-2 times during the incubation, or place in a thermomixer.
Recommended: Incubate at 95°C for 5 min.

Incubating the sample at 95°C may increase the yield of DNA.

If necessary, flick the tube to remove drops from inside the lid.

Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove the swab or
brush from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove the swab or brush
from the tube. Using forceps, press the swab or brush against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Nail Scrapings

Attachment A

Protocol: Pretreatment for Nail Scrapings

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic nail-scraping samples. The protocol describes the preliminary lysis of nail-
scraping samples using proteinase K.

Starting material

The amount of biological sample material should not exceed 40 mg.

Important point before starting

Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

Procedure

1.

2.
3.
4

o o

Place the nail-scraping sample in a 2 ml sample tube.

Add 190 pl Buffer G2 to the sample.

Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.

Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
If necessary, flick the tube to remove drops from inside the lid.

Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Chewing Gum

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic chewing-gum samples. The protocol describes the preliminary lysis of chewing-
gum samples using proteinase K.

Starting material

Use of up to 40 mg of chewing gum cut into small pieces is recommended.

Important point before starting

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

Procedure

1.  Place the chewing-gum sample in a 2 ml sample tube.

2. Add 190 pl Buffer G2 to the sample.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.
4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.

o

If necessary, flick the tube to remove drops from inside the lid.

6. Remove any solid material from the tube. Using forceps, press the solid material
against the inside of the tube to obtain maximum sample volume. The sample
volume should be approximately 200 pl. Continue with Protocol: DNA Purification
(Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Cigarette Butts

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic cigarette-butt samples. The protocol describes the preliminary lysis of saliva and
epithelial cells on paper from cigarette butts using proteinase K.

Starting material

Use of approximately 1 cm? paper from the end of the cigarette or filter is
recommended.

Important point before starting

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B As cigarette butts tend to be absorbent, it is generally necessary to add a greater
volume of digestion buffer to the sample in step 2. To provide sufficient digestion
buffer for absorbent samples, Buffer G2 should be diluted with distilled water
before use. Dilute Buffer G2 in distilled water using a ratio of 1:1 (i.e., one volume
of Buffer G2 to one volume of distilled water) for n+1 samples (where n is the
number of samples to be digested). Use of diluted Buffer G2 does not influence
DNA yield or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 5.

Procedure
1.  Place the cigarette-butt sample in a 2 ml sample tube.

2. Add 190 pl diluted Buffer G2 to the sample. Check if the sample has absorbed
some or all of the buffer, and if necessary add more diluted Buffer G2 to the sample
tube until the sample volume is 190 pl.

Note: Prepare diluted Buffer G2 as described above in “Things to do before
starting”.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.
4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
5. Recommended: Incubate at 95°C for 5 min.

Incubating the sample at 95°C may increase the yield of DNA.
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Attachment A

6.  If necessary, flick the tube to remove drops from inside the lid.
7. Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Postage Stamps

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
postage stamps. The protocol describes the preliminary lysis of postage-stamp samples
using proteinase K.

Starting material

Use of a 0.5-2.5 cm? piece of postage stamp is recommended.

Important point before starting
B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B As postage stamps tend to be absorbent, it is generally necessary to add a greater
volume of digestion buffer to the sample in step 2. To provide sufficient digestion
buffer for absorbent samples, Buffer G2 should be diluted with distilled water
before use. Dilute Buffer G2 in distilled water using a ratio of 1:1 (i.e., one volume
of Buffer G2 to one volume of distilled water) for n+1 samples (where n is the
number of samples to be digested). Use of diluted Buffer G2 does not influence
DNA yield or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 5.

Procedure
1. Place the piece of postage stamp in a 2 ml sample tube.

2. Add 190 pl diluted Buffer G2 to the sample. Check if the sample has absorbed
some or all of the buffer, and if necessary add more diluted Buffer G2 to the sample
tube until the sample volume is 190 pl.

Note: Prepare diluted Buffer G2 as described above in “Things to do before
starting”.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.
4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
5. Recommended: Incubate at 95°C for 5 min.

Incubating the sample at 95°C may increase the yield of DNA.
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Attachment A

6.  If necessary, flick the tube to remove drops from inside the lid.

7. Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.
Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.
Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Attachment A

Protocol: Pretreatment for Stains on Fabric

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
stains on fabric (e.g., blood- or saliva-stained fabrics or leather). The protocol describes
the preliminary lysis of stains on fabric using proteinase K. Some samples may require
larger volumes for lysis; see Protocol: DNA Purification (Large-Volume Protocol),
page 49.

Important point before starting

Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B As fabrics tend to be very absorbent, it is generally necessary to add a greater
volume of digestion buffer to the sample in step 2. To provide sufficient digestion
buffer for absorbent samples, Buffer G2 should be diluted with distilled water
before use. Dilute Buffer G2 in distilled water using a ratio of 1:1 (i.e., one volume
of Buffer G2 to one volume of distilled water) for n+1 samples (where n is the
number of samples to be digested). Use of diluted Buffer G2 does not influence
DNA yield or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 5.

Procedure

1. Place the fabric sample in a 2 ml sample tube.

2. Add 190 pl diluted Buffer G2 to the sample. Check if the sample has absorbed
some or all of the buffer, and if necessary add more diluted Buffer G2 to the sample
tube until the sample volume is 190 pl.

Note: Prepare diluted Buffer G2 as described above in “Things to do before
starting”.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.

4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
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Attachment A

5. Recommended: Incubate at 95°C for 5 min.
Incubating the sample at 95°C may increase the yield of DNA.
6.  If necessary, flick the tube to remove drops from inside the lid.
7. Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Human Tissues

This protocol is designed for isolation of total (genomic and mitochondrial) DNA
from human tissues. The protocol describes the preliminary lysis of tissues using
proteinase K.

Important point before starting

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

Procedure
1. Transfer the tissue sample into a 1.5 ml screw-capped tube (not supplied).
2. Add 190 pl Buffer G2.
Ensure that fissue pieces are fully submerged in Buffer G2.
3. Add 10 pl proteinase K solution and mix by tapping the tube gently.

4. Incubate at 56°C until the tissue is completely lysed. Vortex 2-3 times per hour
during incubation to disperse the sample, or place in a thermomixer, shaking
water bath, or on a rocking platform.

Lysis time varies depending on the type of tissue processed. lysis is usually
complete in 3 h. Lysis overnight is possible and does not influence the preparation.

5. Homogenize the sample by pipetting up and down several times. Transfer the
supernatant to a new 2 ml sample tube.

6. Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Remove large pieces of insoluble material and centrifuge at 300 x g
for 1 min. The sample volume should be approximately 200 pl. Continue with
Protocol: DNA Purification (Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Epithelial Cells Mixed with
Sperm Cells

This protocol is designed for purification of total (genomic and mitochondrial) DNA from
epithelial cells mixed with sperm cells. The protocol describes the preliminary lysis of
samples using proteinase K and dithiothreitol (DTT).

Important points before starting
B Before beginning the procedure, read “Important Notes”, page 15.

B As some sample types (e.g., fabrics) tend to be very absorbent, it may be
necessary to add a greater volume of digestion buffer to the sample in step 2.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in steps 4 and 12.

Procedure

1.  Place the forensic sample in a 1.5 ml or 2 ml sample tube.

2. Add 190 pl Buffer G2 to the sample.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.
4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.

o

Centrifuge the tube briefly to remove drops from inside the lid.
6. Remove any solid material from the tube.

Using forceps, press the solid material against the inside of the tube to obtain
maximum sample volume.

The sample volume should be approximately 200 pl.

7. Centrifuge the tube at 15,000 x g for 5 min. Carefully transfer the supernatant to
a new tube without disturbing the sperm cell pellet.

DNA from epithelial cells can be purified from the tube containing the supernatant
following Protocol: DNA Purification (Trace Protocol), page 44, or, if the epithelial-
cell fraction is very dilute, Protocol: DNA Purification (Large-Volume Protocol),

page 49.
Note: The cell pellet may not be visible.
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Epithelial Cells Mixed

with Sperm Cells

10.
11.

12.
13.

14.

Attachment A
Wash the sperm cell pellet by resuspending the pellet in 500 pl Buffer G2.
Centrifuge the tube at 15,000 x g for 5 min and discard the supernatant.

Repeat step 8 two or three times.
Add 180 pl Buffer G2 to the pellet and resuspend the pellet.

Add 10 pl proteinase K and 10 pl 1 M DTT, and mix thoroughly by vortexing for
10s.

Incubate at 56°C overnight at 850 rpm in a shaker—incubator or thermomixer.

Centrifuge the tube briefly to remove drops from inside the lid. DNA from sperm
cells can now be purified from this tube.

Continue with Protocol: DNA Purification (Trace Protocol), page 44.

The two tubes in which the epithelial and sperm cells have been separated are
now ready for DNA purification.
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Protocol: Pretreatment for Hair

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
the root ends of plucked hair samples. The protocol describes the preliminary lysis of
hair samples using proteinase K and dithiothreitol (DTT).

Starting material

We recommend using 0.5-1 cm from the root ends of plucked hair samples.

Important point before starting

Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K

digest in steps 4 and 6.

Procedure

1.
2.
3.

Place the hair sample in a 2 ml sample tube.
Add 180 pl Buffer G2 to the sample.

Add 10 pl proteinase K and 10 pl DT solution, and mix thoroughly by vortexing
for 10's.

Incubate at 56°C for at least 6 h.
Vortex the tube once or twice during the incubation, or place in a thermomixer.

Add another 10 pl proteinase K and 10 pl DT solution, and mix thoroughly by
vortexing for 10 s.

Incubate at 56°C for at least 2 h or until the hair samples are completely dissolved.
If necessary, flick the tube to remove drops from inside the lid.
Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. Continue with Protocol: DNA Purification
(Trace Protocol), page 44.
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Attachment A
Protocol: Pretreatment for Bones or Teeth

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
bones or teeth. The protocol describes the preliminary grinding, decalcification using
EDTA, and lysis of bone or teeth samples using proteinase K.

Starting material

The amount of biological sample material should not exceed 200 mg.

Important points before starting
B Before beginning the procedure, read “Important Notes”, page 15.

B Toke time to familiarize yourself with the Tissuelyser before starting this protocol.
See the Tissuelyser Handbook.

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 37°C for the decalcification
in step 3.

Procedure

1. Remove and discard the bone or teeth surfaces. Grind the remaining bone or tooth
root to a fine powder using the Tissuelyser system or an equivalent bead mill.

When using the Tissuelyser, transfer the bone sample and the ball into the grinding
jar. Pour liquid nitrogen into the grinding jar over the ball and bone fragments.
Allow the temperature to equilibrate (i.e., liquid nitrogen stops boiling). Decant the
excess liquid nitrogen, close the grinding jar with the lid, and transfer it to the
Tissuelyser. Grind the bone at 30 Hz for 1T min or until the bone is pulverized
(grinding times depend on type, condition, and size of bone).

2.  Place 150-200 mg of powdered bone into a 2 ml microcentrifuge tube.
3. Add 600-700 pl 0.5 M EDTA (pH 8.3), and incubate at 37°C for 24-48 h.

After incubation, set the temperature to 56°C for the next incubation step.
4. Add 20 pl QIAGEN Proteinase K, and incubate at 56°C for 3 h.

5. Centrifuge at 6000 rpm for 4 min. Transfer 200 pl of the supernatant to an EZ1
sample tube if proceeding with Protocol: DNA Purification (Trace Protocol) or
transfer 500 pl of the supernatant to an EZ1 sample tube if proceeding with
Protocol: DNA Purification (Large-Volume Protocol).

6. Continue with Protocol: DNA Purification (Trace Protocol), page 44, or Protocol:
DNA Purification (Large-Volume Protocol), page 49.
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Attachment A
Protocol: Pretreatment for Soil

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
soil. The protocol describes the preliminary lysis of soil samples and adsorption of
inhibitors using InhibitEX tablets (contact QIAGEN Technical Services, see back cover).

Starting material

Up to 0.5 g of soil can be used, depending on the type of soil. With flocculent soil
samples, less starting material should be used.

Important points before starting
B Before beginning the procedure, read “Important Notes”, page 15.

B Proteinase K is not required in this protocol.

B This protocol requires InhibitEX tablets (contact QIAGEN Technical Services, see
back cover).

Things to do before starting

B Heat a thermomixer, heating block, or water bath to 95°C for use in step 2.

Procedure
1. Place the soil sample in a 2 ml sample tube.

2. Add 900 pl distilled water. Resuspend the soil by vortexing, and incubate at 95°C
for 10 min.

3. Centrifuge the tube at 4000 x g for 10 min. Transfer the supernatant to another
2 ml sample tube and add 190 pl Buffer G2. Mix by vortexing.

4. Add 1 InhibitEX tablet and incubate at room temperature (15-25°C) for 1 min.

5. Mix by vortexing and centrifuge at 10,000 x g for 2 min. Transfer 200 pl of the
supernatant to an EZ1 sample tube if proceeding with Protocol: DNA Purification
(Trace Protocol) or transfer 500 pl of the supernatant to an EZ1 sample tube if
proceeding with Protocol: DNA Purification (Large-Volume Protocol).

6. Continue with Protocol: DNA Purification (Trace Protocol), page 44, or Protocol:
DNA Purification (Large-Volume Protocol), page 49.
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Attachment A

Protocol: Pretreatment for Other Forensic Samples

This protocol is designed as a generic protocol for isolation of total (genomic and
mitochondrial) DNA from various forensic samples. The protocol describes the
preliminary lysis of samples using proteinase K.

Important point before starting

Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B As some sample types (e.g., bloodstained fabrics) tend to be very absorbent, it
may be necessary to add a greater volume of digestion buffer to the sample in
step 2. To provide sufficient digestion buffer for absorbent samples, Buffer G2 can
be diluted with distilled water before use. If necessary, dilute Buffer G2 in distilled
water using a ratio of 1:1 (i.e., one volume of Buffer G2 to one volume of distilled
water) for n+1 samples (where n is the number of samples to be digested). Use of
diluted Buffer G2 does not influence DNA yield or quality.

B Heat a thermomixer, heating block, or water bath to 56°C for the proteinase K
digest in step 4.

Procedure

1.  Place the forensic sample in a 2 ml sample tube.

2. Depending on the type of sample, follow either step 2a (for non-absorbent
samples) or step 2b (for absorbent samples).

2a. Non-absorbent samples:

Add 190 pl Buffer G2 to the sample.

2b. Absorbent samples:

Add 190 pl diluted Buffer G2 to the sample. Check if the sample has absorbed
some or all of the buffer, and if necessary add more diluted Buffer G2 to the sample
tube until the sample volume is 190 pl.

Note: Prepare diluted Buffer G2 as described above in “Things to do before
starting”.

3. Add 10 pl proteinase K, and mix thoroughly by vortexing for 10 s.
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Attachment A
4. Incubate at 56°C for 15 min.

Vortex the tube once or twice during the incubation, or place in a thermomixer.
5. If necessary, flick the tube to remove drops from inside the lid.
6. Continue with Protocol: DNA Purification (“Tip Dance” Protocol), page 46.

Using the “tip dance” protocol, there is generally no need to remove solid material
from the tube.

Alternatively, to eliminate the risk of clogging the tips, remove any solid material
from the tube. Using forceps, press the solid material against the inside of the tube
to obtain maximum sample volume. The sample volume should be approximately
200 pl. Continue with Protocol: DNA Purification (Trace Protocol), page 44.
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Protocol: DNA Purification (Trace Protocol)

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic samples that have been pretreated as described in the relevant protocols in this
handbook (pages 22-43). The protocol describes the simple procedure for setting up
the EZ1 instrument and starting a run.

Important points before starting

If using the EZ1 DNA Investigator Kit for the first time, read “Important Notes” (page 15).
The reagent cartridges contain guanidine salts and are therefore not compatible
with disinfecting reagents containing bleach. See page 8 for safety information.
Perform all steps of the protocol at room temperature (15-25°C). During the setup
procedure, work quickly.

In some steps of the procedure, one of 2 choices can be made. Choose A (blue) if using

the EZ1 Advanced or the EZ1 Advanced XL; choose @ (red) if using the BioRobot EZ1.

Things to do before starting

B If reagent cartridges have been stored at 2-8°C, equilibrate to operating
temperature before use. See “Equilibrating reagent cartridges”, page 20.

B Remove any solid material from the sample tube. Using forceps, press the solid
material against the inside of the tube to obtain maximum sample volume.

B The lysis buffer in the reagent cartridge may form a precipitate during storage.
If necessary, redissolve by warming at 37°C, and then place at room temperature
(15-25°C).

Procedure

1. Insert A the EZ1 Advanced DNA Investigator Card completely into the EZ1
Advanced Card slot of the EZ1 Advanced or the EZ1 Advanced XL DNA Investigator
Card completely into the EZ1 Advanced XL Card slot of the EZ1 Advanced XL or ®
the EZ1 DNA Investigator Card completely into the EZ1 Card slot of the BioRobot EZ1.

2. Switch on the EZ1 instrument.

3. Press “START” to start protocol setup. A Follow the onscreen instructions for data
tracking.

4. Press “1” (for Trace protocol).

5. Choose the elution buffer and volume: press “1” to elute in water or “2” to elute
in TE buffer. Then press “1”, “2”, or “3", (or “4”, EZ1 Advanced XL only) to select
the elution volume.

6. Press any key to proceed through the text shown on the display and start
worktable setup.

The text summarizes the following steps which describe loading of the worktable.
Wear gloves when loading the required items on the worktable.
44 EZ1 DNA Investigator Handbook 04,/2009



10.
11.
12.

13.
14.
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16.
17.

18.

19.

20.

Attachment A

Open the instrument door.

Invert reagent cariridges twice to mix the magnetic particles. Then tap the
cartridges to deposit the reagents at the bottom of their wells. Check that the
magnetic particles are completely resuspended.

Load the reagent cartridges into the cartridge rack.

Note: After sliding a reagent cartridge into the cartridge rack, ensure that you
press down on the cartridge until it clicks info place.

Load opened elution tubes into the first row of the tip rack.

Load tip holders containing filter-tips into the second row of the tip rack.

Load opened sample tubes containing digested samples into the back row of the
tip rack.

Pretreat the samples following the individual protocols in this handbook.

Note: When using the data tracking option, ensure that the sample ID follows the
same order as the samples on the worktable to avoid data mixup.

Close the instrument door.

Press “START” to start the purification procedure.

The automated purification procedure takes 15-20 min.

When the protocol ends, the display shows “Protocol finished”. A Press “ENT” to
generate the report file.

The EZ1 Advanced and the EZ1 Advanced XL can store up to 10 report files. Report
files can be printed directly on a connected printer or transferred to a computer.
Open the instrument door.

Retrieve the elution tubes containing the purified DNA. The DNA is ready to use,

or can be stored at 2-8°C for 24 h or at -20°C for longer periods. Discard the
sample-preparation waste.*

If the purified DNA is to be analyzed by realtime PCR, tubes containing eluate
should first be applied to a suitable magnetic separator and the eluate transferred
to a clean tube in order to minimize the risk of magnetic-particle carryover.

A Optional: Follow the onscreen instructions to perform UV decontamination of
the worktable surfaces.

To run another protocol, press “ESC”, prepare samples as described in the relevant
protocol, and follow the procedure from step 4 onward. Otherwise, press “STOP”
twice to return to the first screen of the display, close the instrument door, and
switch off the EZ1 instrument.

Clean the EZ1 instrument.

Follow the maintenance instructions in the user manual supplied with your EZ1
instrument.

* Sample waste contains guanidine salts and is therefore not compatible with bleach. See page 8 for safety
information.
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DNA Purification
(“Tip Dance” Protocol)

Attachment A
Protocol: DNA Purification (“Tip Dance” Protocol)

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic samples that have been pretreated as described in the relevant protocols in this
handbook (pages 22-43). This protocol describes the simple procedure for setting up
the EZ1 instrument and starting a run.

In the “tip dance” protocol, the filtertip moves back-and-forth relative to the worktable
platform while pipetting. This enables processing of solid materials, such as swabs,
fabrics, blood discs, or cigarette butts, directly in the sample tube. There is generally
no need for prior centrifugation to remove solid materials that could clog the tip.
However, when processing fluffy sample material such as cotton wool, we recommend
removing solid material if you cannot process a replicate sample or the sample material
is precious. (Using forceps, press the solid material against the inside of the tube to
obtain maximum sample volume.)

Important points before starting

B If using the EZT DNA Investigator Kit for the first time, read “Important Notes”
(page 15).

B The reagent carfridges contain guanidine salts and are therefore not compatible
with disinfecting reagents containing bleach. See page 8 for safety information.

B Perform all steps of the protocol at room temperature (15-25°C). During the setup
procedure, work quickly.

B In some steps of the procedure, one of 2 choices can be made. Choose A (blue)
if using the EZ1 Advanced or the EZ1 Advanced XL; choose @ (red) if using the
BioRobot EZ1.

Things to do before starting

B If reagent cartridges have been stored at 2-8°C, equilibrate to operating
temperature before use. See “Equilibrating reagent cartridges”, page 20.

B The lysis buffer in the reagent cartridge may form a precipitate during storage.
If necessary, redissolve by warming at 37°C, and then place at room temperature
(15-25°C).

Procedure

1. Insert A the EZ1 Advanced DNA Investigator Card completely into the EZ1
Advanced Card slot of the EZ1 Advanced or the EZ1 Advanced XL DNA Investigator
Card completely into the EZ1 Advanced XL Card slot of the EZ1 Advanced XL or ®
the EZ1 DNA Investigator Card completely into the EZ1 Card slot of the BioRobot EZ1.
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2. Switch on the EZ1 instrument.

3.  Press “START” to start protocol setup. A Follow the onscreen instructions for data
tracking.

4. Press “2" (for Trace TD protocol).

5. Choose the elution buffer and volume: press “1” to elute in water or “2” to elute
in TE. Then press “1”, “2”, or “3”, (or “4”, EZ1 Advanced XL only) to select the
elution volume.

6. Press any key to proceed through the text shown on the display and start
worktable setup.

The text summarizes the following steps which describe loading of the worktable.
Wear gloves when loading the required items on the worktable.

7. Open the instrument door.

8. Invert reagent cariridges twice to mix the magnetic particles. Then tap the
cartridges to deposit the reagents at the bottom of their wells. Check that the
magnetic particles are completely resuspended.

9. Load the reagent cartridges into the cartridge rack.

Note: After sliding a reagent cartridge into the cartridge rack, ensure that you
press down on the cartridge until it clicks into place.

10. Load opened elution tubes into the first row of the tip rack.

11. Load tip holders containing filter-tips into the second row of the tip rack.

12. Load opened sample tubes containing digested samples into the back row of the
tip rack.

Pretreat the samples following the individual protocols in this handbook.
Note: When using the data tracking option, ensure that the sample ID follows the
same order as the samples on the worktable to avoid data mixup.

13. Close the instrument door.

14. Press “START” to start the purification procedure.

The automated purification procedure takes 15-20 min.

15. When the protocol ends, the display shows “Protocol finished”. A Press “ENT” to
generate the report file.

The EZ1 Advanced and the EZ1 Advanced XL can store up to 10 report files.
Report files can be printed directly on a connected printer or transferred to a com-
puter.

16. Open the instrument door.
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DNA Purification
(“Tip Dance” Protocol)

17.

18.

19.

20.

Attachment A
Retrieve the elution tubes containing the purified DNA. The DNA is ready to use,
or can be stored at 2-8°C for 24 h or at -20°C for longer periods. Discard the
sample-preparation waste.*
If the purified DNA is to be analyzed by realtime PCR, tubes containing eluate
should first be applied to a suitable magnetic separator and the eluate transferred
to a clean tube in order to minimize the risk of magnetic-particle carryover.
A Optional: Follow the onscreen instructions to perform UV decontamination of
the worktable surfaces.
To run another protocol, press “ESC”, prepare samples as described in the relevant
protocol, and follow the procedure from step 4 onward. Otherwise, press “STOP”
twice to return to the first screen of the display, close the instrument door, and
switch off the EZ1 instrument.
Clean the EZ1 instrument.

Follow the maintenance instructions in the user manual supplied with your EZ1
instrument.

* Sample waste contains guanidine salts and is therefore not compatible with bleach. See page 8 for safety
information.
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Protocol: DNA Purification (Large-Volume Protocol)

This protocol is designed for isolation of total (genomic and mitochondrial) DNA from
forensic samples that have been pretreated as described in the relevant protocols in this
handbook (pages 22-43). This protocol describes the simple procedure for setting up
the EZ1 instrument and starting a run.

Starting material

Using this protocol, up to 500 pl of pretreated sample can be processed. This not only
allows efficient DNA purification from dilute samples with low concentrations of DNA,
such as diffuse stains, but also enables purification from samples that require larger
volumes for thorough lysis. For these samples, increase the amount of Buffer G2 as
required. The amount of proteinase K generally does not need to be increased.

The ability to process larger sample volumes — with the same elution volume as the
standard trace protocol — enables higher yields of more concentrated DNA for greater
sensitivity in downstream applications.

Important points before starting

B If using the EZ1 DNA Investigator Kit for the first time, read “Important Notes”
(page 15).

B The reagent cartridges contain guanidine salts and are therefore not compatible
with disinfecting reagents containing bleach. See page 8 for safety information.

B Perform all steps of the protocol at room temperature (15-25°C). During the setup
procedure, work quickly.

B This protocol requires extra Buffer MTL (contact QIAGEN Technical Services, see
back cover).

B In some steps of the procedure, one of 2 choices can be made. Choose A (blue)
if using the EZ1 Advanced or the EZ1 Advanced XL; choose @ (red) if using the
BioRobot EZ1.

Things to do before starting

B If reagent cartridges have been stored at 2-8°C, equilibrate to operating
temperature before use. See “Equilibrating reagent cartridges”, page 20.

B Remove any solid material from the sample tube. Using forceps, press the solid
material against the inside of the tube to obtain maximum sample volume.

B The lysis buffer in the reagent cartridge may form a precipitate during storage.
If necessary, redissolve by warming at 37°C, and then place at room temperature
(15-25°C).

EZ1 DNA Investigator Handbook 04/2009 49

(J]ov0j0144 awnjop-abip7)

uoypoyLINg YN



DNA Purification
(Large-Volume Protocol)

Attachment A

Procedure

1.

Insert A the EZ1 Advanced DNA Investigator Card completely into the EZ1
Advanced Card slot of the EZ1 Advanced or the EZ1 Advanced XL DNA Investigator
Card completely into the EZ1 Advanced XL Card slot of the EZ1 Advanced XL or ®
the EZ1 DNA Investigator Card completely into the EZ1 Card slot of the BioRobot EZ1.

2. Switch on the EZ1 instrument.

3.  Press “START” to start protocol setup. A Follow the onscreen instructions for data
tracking.

4. Press “3" (for Large-Volume protocol).

5. Choose the elution buffer and volume: press “1” to elute in water or “2” to elute
in TE buffer. Then press “1”, “2”, or “3", (or “4”, EZ1 Advanced XL only) to select
the elution volume.

6. Press any key to proceed through the text shown on the display and start
worktable setup.

The text summarizes the following steps which describe loading of the worktable.
Wear gloves when loading the required items on the worktable.

7. Open the instrument door.

8. Invert reagent cariridges twice to mix the magnetic particles. Then tap the
cartridges to deposit the reagents at the bottom of their wells. Check that the
magnetic particles are completely resuspended.

9. Load the reagent cartridges into the cartridge rack.

Note: After sliding a reagent cartridge into the cartridge rack, ensure that you
press down on the cartridge until it clicks into place.

10. Load opened elution tubes into the first row of the tip rack.

11. Load tip holders containing filter-tips into the second row of the tip rack.

12. Add 400 pl Buffer MTL to each sample tube containing digested samples. Load
opened sample tubes containing Buffer MTL and digested samples into the back
row of the tip rack.

Pretreat the samples following the individual protocols in this handbook.
Note: When using the data tracking option, ensure that the sample ID follows the
same order as the samples on the worktable to avoid data mixup.

13. Close the instrument door.

14. Press “START” to start the purification procedure.

The automated purification procedure takes 15-20 min.
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15.

16.
17.

18.

19.

20.

Attachment A
When the protocol ends, the display shows “Protocol finished”. A Press “ENT” to
generate the report file.
The EZ1 Advanced and the EZ1 Advanced XL can store up to 10 report files. Report
files can be printed directly on a connected printer or transferred to a computer.
Open the instrument door.
Retrieve the elution tubes containing the purified DNA. The DNA is ready to use,
or can be stored at 2-8°C for 24 h or at -20°C for longer periods. Discard the
sample-preparation waste.*
If the purified DNA is to be analyzed by realtime PCR, tubes containing eluate
should first be applied to a suitable magnetic separator and the eluate transferred
to a clean tube in order to minimize the risk of magnetic-particle carryover.
A Optional: Follow the onscreen instructions to perform UV decontamination of
the worktable surfaces.
To run another protocol, press “ESC”, prepare samples as described in the relevant
protocol, and follow the procedure from step 4 onward. Otherwise, press “STOP”
twice to return fo the first screen of the display, close the instrument door, and
switch off the EZ1 instrument.
Clean the EZ1 instrument.

Follow the maintenance instructions in the user manual supplied with your EZ1
instrument.

* Sample waste contains guanidine salts and is therefore not compatible with bleach. See page 8 for safety
information.
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Troubleshooting Guide

Attachment A

This troubleshooting guide may be helpful in solving any problems that may arise. For
more information, see also the Frequently Asked Questions page at our Technical
Support Center: www.giagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN

Technical Services are always happy to answer any questions you may have
about either the information and protocols in this handbook or sample and assay
technologies (for contact information, see back cover or visit www.giagen.com)

Comments and suggestions

General handling

a)  Error message in
instrument display

b) Report file not printed

c) Report file not sent to the PC

d) Wrong Q-Card ID entered

Low DNA yield

a)  Magnetic particles not
completely resuspended

b) Insufficient reagent aspirated

Refer to the user manual supplied with your
EZ1 instrument.

Check whether the printer is connected to the
EZ1 Advanced or EZ1 Advanced XL via the
“PC/Printer” serial port.

Check whether the serial port is set for use
with a printer.

Check whether the PC is connected to the
EZ1 Advanced or EZ1 Advanced XL via the
“PC/Printer” serial port.

Check whether the serial port is set for use

with a PC.

If the wrong ID was entered instead of the
QCard ID, the EZ1 Advanced/EZ1
Advanced XL will not accept the ID and will
prompt for the Q-Card ID until the correct ID
is entered. Press “STOP” twice to go to the
main menu.

Ensure that you invert the reagent cartridges
several times fo resuspend the magnetic
particles.

After inverting the reagent carfridges to
resuspend the magnetic particles, ensure
that you tap the cartridges to deposit the
reagents at the bottom of the wells.
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Comments and suggestions

c)  Purified DNA stored in water

d) Varying pipetting volumes

Elute in TE buffer instead of water. Elution in
TE buffer gives comparable performance
and provides increased stability for long-
term storage of small amounts of purified
DNA.

To ensure pipetting accuracy, it is important
that buffer volumes in the reagent cartridges
are correct and that the filter tips fit optimally
to the tip adapter. Ensure that samples are
thoroughly mixed and that reagent cartridges
have not passed their expiry date. Perform
regular maintenance as described in the
instrument user manual. Check the fit of the
filter tips regularly as described in the user
manual.

DNA does not perform well in downstream applications

a) Insufficient DNA used in
downstream applications

b) Excess DNA used in

downstream application

If  possible, repeat the downstream
application using more eluate.

Excess DNA can inhibit some enzymatic
reactions. Dilute the eluate or use less in the
downstream application.  Quantify  the
purified DNA by measurement of the
absorbance using an appropriate method.
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Appendix A: Purification of Low Amounts of DNA

This protocol is designed for purification of isolation of total (genomic and
mitochondrial) DNA from forensic samples that contain <100 ng DNA. The protocol
describes the addition of carrier RNA to sample lysates. For full details, refer to Kishore,
R., Hardy, W.R., Anderson, V.J., Sanchez, N.A., and Buoncristiani, M.P.H. (2006)
Optimization of DNA extraction from low-yield and degraded samples using the
BioRobot EZ1 and BioRobot M48. J. Forensic Sci. Vol. 51, No. 5, 1055.

The procedure has not been thoroughly tested and optimized by QIAGEN.

Important point before starting

B Before beginning the procedure, read “Important Notes”, page 15.

Things to do before starting

B Add 310 pl nucleasefree water or TE buffer to the tube containing carrier RNA
(310 pg) to obtain a solution of 1 pg/pl.

B Dissolve the carrier RNA thoroughly, divide it into single-use aliquots, and store at
-70°C.

Procedure

1. Pretreat samples according to the appropriate pretreatment protocol given on
pages 22-43 of this handbook.

2. Add 1 pl of thawed carrier RNA solution (1 pg) to each lysate. It is not necessary
to incubate the carrier RNA and sample lysate.

3. Continue immediately with Protocol: DNA Purification (Trace Protocol), Protocol:
DNA Purification (“Tip Dance” Protocol), or Protocol: DNA Purification (Large-
Volume Protocol) on pages 44, 46, or 49 of this handbook.
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Appendix B: Example of an EZ1 Advanced Report File

This appendix shows a typical report file generated on the EZ1 Advanced. The values
for each parameter will differ from the report file generated on your EZ1 Advanced.
Please note that “User ID” is allowed a maximum of 9 characters, and that “Assay kit
ID” and “Note” are allowed a maximum of 14 characters.

The EZ1 Advanced XL generates a similar report file containing instrument and protocol
information relevant to the EZ1 Advanced XL and information for channels 1-14.

REPORT - FILE EZ1 Advanced:

Serial No. EZ1 Advanced: _ _ ___ _ __ 0301F0172
UserlD: ____ _ ___ ____ __________ 4121
Firmware version:  _ _ _ _ __ _________ V1.0.0
Installation date of instr.: Jan 05, 2008
Weekly maintenance done on:  _ _ _ _ _ Apr 15, 2008
Yearly maintenance done on: _ _ _ _ _ _ Mar 10, 2008
Date of last UVerun: Apr 20, 2008
Start of last UVeruon: 16:06
End of last UV-run: _ _ _ _ _ ___________ 16:26
Status UV-run: _ _ _ _ o.k.
Protocol name: _ _ _ _________ DNA Investigator
__________________________ Trace
Date of run:  _ _ _ _ __________ Aprl 21, 2008
Startofrun:  _ _ _ ________________ 12:57
Endofrun: __ _ _ _ _ ______________ 13:31
Statusrun:  _ _ _ _ _ o _____ o.k.
Error Code: _
Sample input Vol [ul]:  _ __ ____________ 200
Elution volume [ul]: ____ _ _ _ __________ 100
Channel A:
Sample ID:  _ _ ______________ 123456789
Reagen Kit number: _ __ _ _________ 9801301
Reagen Lot number: _ _ __ ________ 23456789
Reagent Expiry date: _ _ _ _ _ __________ 1208
Assay kitID: _ _ _ _____________ 848373922
Note: 2000

EZ1 DNA Investigator Handbook 04/2009 55



Attachment A

Channel B:

Sample ID: _ _ _ _ _ _ __________ 234567890
Reagen Kit number:  _ _ _ _ _ ________ 9801301
Reagen Lot number:  _ __ _ ________ 23456789
Reagent Expiry date: _ _ _ _ _ _ _________ 1208
Assay kitID: _ _ _ _ _ ___________ 836266738
Note: _ _ _ _ _ _ o _____
Channel C:

Sample ID: _ _ _ _ _ _ __________ 345678901
Reagen Kit number:  _ _ _ _ _ ________ 9801301
Reagen Lot number:  _ __ __ _______ 23456789
Reagent Expiry date: _ _ _ _ _ _ _________ 1208
Assay kitID: _ _ _ _ __ _ _________ 883727832
Notes: _ _ _ _ _ _ _ _ o ______ 1000
Channel D:

Sample ID:  _ _ _ _ _ _ __________ 456789012
Reagen Kit number:  _ _ _ _ _ ________ 9801301
Reagen Lot number:  _ _ _ __ _______ 23456789
Reagent Expiry date: _ _ _ _ _ _ _________ 1208
Assay kitID: _ _ _ __ ___________ 763684837
Note: _ _ _ _ _ _ o ______
Channel E:

Sample ID: _ _ _ _ _ _ __________ 567890123
Reagen Kit number: _ _ _ _ _ ________ 9801301
Reagen Lot number:  _ _ _ __ _______ 23456789
Reagent Expiry date: _ _ _ _ _ _ _________ 1208
AssaykitD: ____ ___________ 4387728002
Note: _ _ _ _ _ _ _ o ______
Channel F:

Sample ID:  _ _ _ _ _ _ __________ 678901234
Reagen Kit number: _ _ _ _ _ ________ 9801301
Reagen Lot number:  _ __ _________ 23456789
Reagent Expiry date: _ _ _ _ _ _ _________ 1208
Assay kitID: _ _ _ _ _ __ _________ 509389403
Note: _ _ _ _ _ o _______ 50
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Product
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Contents Cat. no.

EZ1 DNA Investigator Kit (48)

EZ1 Advanced XL

EZ1 Advanced

EZ1 Advanced XL DNA
Investigator Card

EZ1 Advanced DNA

Investigator Card
EZ1 DNA Investigator Card

Accessories

Filter-Tips and Holders,
EZ1 (50)

12-Tube Magnet

Buffer G2 (260 ml)
QIAGEN Proteinase K (2 ml)
QIAGEN Proteinase K (10 ml)

Tissuelyser I

For 48 preps: Reagent Cartridges, 952034
Disposable Tip Holders, Disposable

Filter-Tips, Sample Tubes, Elution

Tubes, Buffers and Reagents;

includes Certificate of Analysis

Robotic instrument for automated 9001492
purification of nucleic acids from
up to 14 samples using EZ1 Kits,
1-year warranty on parts and labor
Robotic instrument for automated 9001410
purification of nucleic acids using

EZ1 Kits, 1-year warranty on parts

and labor*

Preprogrammed card for EZ1 9018699
Advanced XL DNA Investigator

protocols on the EZ1 Advanced XL
Preprogrammed card for EZ1 9018302
Advanced DNA Investigator protocols
Preprogrammed card for BioRobot 9016387
EZ1 DNA Investigator protocols

*

50 Disposable Filter-Tips, 994900
50 Disposable Tip Holders;

additional tips and holders for use

with EZ1 Kits

Magnet for separating magnetic 36912
particles in 12 x 1.5 ml or 2 ml tubes

Lysis buffer for EZ1 DNA procedures 1014636

2 ml (>600 mAU/ml, solution) 19131
10 ml (>600 mAU/ml, solution) 19133
Universal laboratory mixer-mill 85300
disruptor

* Warranty PLUS 2 (cat. no. 9237720) recommended: 3-year warranty, 1 preventive maintenance visit per
year, 48-hour priority response, all labor, travel, and repair parts.
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Product Contents Cat. no.
Grinding Jar Set, 2 Grinding Jars (10 ml), 2 Stainless 69985
S. Steel (2 x 10 ml) Steel Grinding Balls (20 mm)

PC and TFT Monitor, 17" PC capable of connection with up 9016643
to 4 EZ1 Advanced or EZ1 Advanced
XL instruments; Monitor for use with PC
Printer Printer for connection with 9018464
EZ1 Advanced or EZ1 Advanced
XL instrument
Printer Accessory Package Accessories for printer connected to 9018465
EZ1 Advanced or EZ1 Advanced
XL instrument
QlAcard FTA One Spot (100)  For collection and storage of 159201
100 samples: 100 QlAcard FTA
One Spots
QlAcard FTA Two Spots (100)  For collection and storage of 159203
100 x 2 samples: 100 QlAcard
FTA Two Spots
QlAcard FTA Four Spots (100)  For collection and storage of 159205
100 x 4 samples: 100 QlAcard
FTA Four Spots
QlAcard FTA Indicator For collection and storage of 159214
Four Spots (25) 25 x 4 samples: 25 QlAcard
FTA Indicator Four Spots
QlAcard FTA Purification For use with QlAcard FTA Spots: 159300
Reagent (500 ml) 500 ml QlAcard FTA Purification
Reagent

Related products
EZ1 DNA Blood 200 pl 48 Reagent Cartridges, 951034
Kit (48) 50 Disposable Tip Holders,

50 Disposable Filter-Tips, 50 Sample
Tubes, 50 Elution Tubes
EZ1 DNA Blood 350 yl 48 Reagent Cartridges, 951054

Kit (48) 50 Disposable Tip Holders,
50 Disposable Filter-Tips, 50 Sample
Tubes, 50 Elution Tubes
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Ordering Information

Product Contents Cat. no.

EZ1 DNA Tissue Kit (48) 48 Reagent Cartridges, 953034
50 Disposable Tip Holders,
50 Disposable Filter-Tips, 50 Sample
Tubes, 50 Elution Tubes, Buffer G2,
Proteinase K

EZ1 Virus Mini Kit v2.0 (48) For 48 virus nucleic acid preps: 955134
Reagent Cartridges (Virus Mini v2.0),
Disposable Tips, Disposable
Tip-Holders, Sample Tubes, Elution
Tubes, Buffers

For up-to-date licensing information and product-specific disclaimers, see the respective
QIAGEN kit handbook or user manual. QIAGEN kit handbooks and user manuals are
available at www.giagen.com or can be requested from QIAGEN Technical Services
or your local distributor.

Visit www.giagen.com/goto/EZ1Advanced to find out more about other EZ1 Kits!
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Trademarks: QIAGEN®, QlAcard®, BioRobot®, EZ1°, InhibitEX® (QIAGEN Group); 903° (S&S Biosciences, Inc.); Dacron® (E. I. du
Pont de Nemours and Company); FTA® (Whatman PLC); Puritan® (Hardwood Products Company).

Limited License Agreement

Use of this product signifies the agreement of any purchaser or user of the EZ1 DNA Investigator Kit o the following terms:

1.

The EZ1 DNA Investigator Kit may be used solely in accordance with the EZ1 DNA Investigator Handbook and for use
with components contained in the Kit only. QIAGEN grants no license under any of its intellectual property to use or
incorporate the enclosed components of this Kit with any components not included within this Kit except as described in the
EZ1 DNA Investigator Handbook and additional protocols available at www.giagen.com.

Other than expressly stated licenses, QIAGEN makes no warranty that this Kit and/or its use(s) do not infringe the rights of
third-parties.

This Kit and its components are licensed for one-time use and may not be reused, refurbished, or resold.
QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated.

The purchaser and user of the Kit agree not to take or permit anyone else to take any steps that could lead to or facilitate
any acts prohibited above. QIAGEN may enforce the prohibitions of this Limited License Agreement in any Court, and shall
recover all its investigative and Court costs, including attorney fees, in any action to enforce this Limited License Agreement or
any of its intellectual property rights relating to the Kit and/or its components.

For updated license terms, see www.qiagen.com.
© 2009 QIAGEN, all rights reserved.
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www.giagen.com

Australia = Orders 03-9840-9800 = Fax 03-9840-9888 = Technical 1-800-243-066

Austria = Orders 0800/28-10-10 = Fax 0800/28-10-19 = Technical 0800/28-10-11

Belgium = Orders 0800-79612 = Fax 0800-79611 = Technical 0800-79556

Brazil = Orders 0800-557779 = Fax 55-11-5079-4001 = Technical 0800-557779

Canada = Orders 800-572-9613 = Fax 800-713-5951 = Technical 800-DNA-PREP (800-362-7737)
China = Orders 0086-21-3865-3865 = Fax 0086-21-3865-3965 = Technical 800-988-0325, 800-988-0327
Denmark = Orders 80-885945 = Fax 80-885944 = Technical 80-885942

Finland = Orders 0800-914416 = Fax 0800-914415 = Technical 0800-914413

France = Orders 01-60-920-926 = Fax 01-60-920-925 = Technical 01-60-920-930 = Offers 01-60-920-928
Germany = Orders 02103-29-12000 = Fax 02103-29-22000 = Technical 02103-29-12400

Hong Kong = Orders 800 933 965 = Fax 800 930 439 = Technical 800 930 425

Ireland = Orders 1800-555-049 = Fax 1800-555-048 = Technical 1800-555-061

Italy = Orders 02-33430-420 = Fax 02-33430-426 = Technical 800787980

Japan = Telephone 03-6890-7300 = Fax 03-5547-0818 = Technical 03-6890-7300

Korea (South) = Orders 1544 7145 = Fax 1544 7146 = Technical 1544 7145

Luxembourg = Orders 8002-2076 = Fax 8002-2073 = Technical 8002-2067

Mexico = Orders 01-800-7742-639 = Fax 01-800-1122-330 = Technical 01-800-7742-639

The Netherlands = Orders 0800-0229592 = Fax 0800-0229593 = Technical 0800-0229602
Norway = Orders 800-18859 = Fax 800-18817 = Technical 800-18712

Singapore = Orders 65-67775366 = Fax 65-67785177 = Technical 65-67775366

Spain = Orders 91-630-7050 = Fax 91-630-5145 = Technical 91-630-7050

Sweden = Orders 020-790282 = Fax 020-790582 = Technical 020-798328

Switzerland = Orders 055-254-22-11 = Fax 055-254-22-13 = Technical 055-254-22-12 ’ . . . .
UK = Orders 01293-422-911 = Fax 01293-422-922 = Technical 01293-422-999 . ‘ ‘ . ‘

USA = Orders 800-426-8157 = Fax 800-718-2056 = Technical 800-DNA-PREP (800-362-7737) QIAGEN
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QA Manual Appendix E - taken from Part 2 of archived QC Manu#&hchment A
gin  Oakland Police Department Criminalistics Laboratory

@9 Forensic Biology Unit

Quality Control Manual

PART 2. GENERAL APPROACH TO QUALITY CONTROL
OF EQUIPMENT USED IN DNA ANALYSIS
12.0 Certification of a New or Reconditioned VERSA 1100 Liquid Handler

12.1 Purpose:

Acceptance of a new or reconditioned VERSA 1100 Liquid Handler before implementation in the
laboratory relies upon (1) the proper installation (2) proper internal calibration checks (3) protocol set-
up, and (4) a certification exercise.

Documentation of these exercises will be retained in the appropriate VERSA use log next to the
instrument in the lab. The certification protocol will ensure that a new or reconditioned VERSA is
calibrated so that it functions reliably in achieving specified liquid handling results when operated
according to the user manual and laboratory defined protocols.

Thereafter, internal calibration checks of consumable calibration settings will be performed according
to the manufacturer’s instructions on an as needed basis or during the annual maintenance service call
by Aurora Biomed. Records of these tests will be kept in the appropriate VERSA use log next to the
robots in the lab.

12.2 References:
VERSA 100 Operation Manual January

1. HARDWARE INSTALLATION AND SETUP
The VERSA 1100 is approximately 920W x 615 L x 999H (mm) including bio-safety hood. It is
recommended that the user provide enough space on all sides of the instrument, especially at
the back where the Priming, Waste Bottles, and Reagent Box will be situated. The workbench
should be stable, vibration free, and capable of handling up to 90kg.

There are a total of five tubing connections to be made on the VERSA 1100.
» A out (Vacuum) - This hole is open to air.

» Vin (Vacuum) Blue — This tubing provides vacuum and is connected to the Waste Bottle.
Make sure that this tubing DOES NOT touch the waste solution.

« W (Waste) Blue — This tubing connects to the Waste Bottle. Waste liquid that comes from
the priming block of the single channel and 4-channel pumps is deposited here.

»  PB (Pressure Box) — This tubing is used for providing pressure to the reagent bottles. This
tubing goes to the 3-way reagent bottle valve.

« P (Pressure) Red — This tubing is used to provide air pressure and is connected to the
Priming Bottle. This tubing should not touch the water in the bottle.

« L (Priming Solution) Red Cap — This tubing supplies the priming solution for both the 4-
channel and single channel syringe pumps and is connected to the Priming Bottle. Fill this
bottle with distilled water.

FBU Quality Control Manual Part 2 Adopted:  03-DEC-12
Approved By: M. Gibbons Page 1 of 57 Effective Date:  04-JAN-15

Author: JSSM/HW UNOFFICIAL CO PY Replaces Version:  23-JUN-14



QA Manual Appendix E - taken from Part 2 of archived QC Manu#&hchment A

\E

R KL AN
BooLicyn)
ped |

\¥ea.>/

Oakland Police Department Criminalistics Laboratory
Forensic Biology Unit
Quality Control Manual

PART 2. GENERAL APPROACH TO QUALITY CONTROL
OF EQUIPMENT USED IN DNA ANALYSIS

The Priming, Waste, and Reagent bottles are provided with 3-hole bottle caps. Two holes are
used either for the solution, pressure, or vacuum. The third hole is provided with either a
stopper or a plug. Please observe that a bottle cap with the plug on the outside is used for the
Waste Bottle and the bottom cap with the plug inside is used for the Priming and Reagent
bottles. It is very important that the correct cap is used for its designated bottle.

The connection to the computer is via USB cable. Please plug the cable into the USB port at the
back panel near the power outlet and to the personal computer socket labeled as USB. The
power cable should then be plugged into the power source. The power switch is located above
the power cable connection.

12.3 Software
Open the software by double-clicking the VERSAware 1100 icon. The username is “admin”. No
password is required. The Shell Status will appear first, followed by the VERSAware.
57 Shell Status [N
Task ID
ST ason 1) 4s4s
OHO [1]: 4020
Figure 1: Shell Status window.
There are three interfaces to the software: VERSAware, Aurora Station, and PWM Pump.
« VERSAware E?q?— VERSAware is the main interface that the user will using to set up and run
protocols
= Aurora Station |\f‘\ " — Aurora station is a support interface that usually runs alongside
VERSAware. Aurora Station controls all robotic movement and all manual manipulations of
the robot. Position and plate calibration checks, along with control of the heat block,
shaker, gripper, syringe pump, and tip changing can be accessed here. There are two ways
to access the Aurora Station:
1. Open the “Shell Status” Window which runs alongside VERSAware. Double-click on
“AS01 [1]: 1172” and Aurora Station will open from the background.
2. In VERSAware, go to “Tools”, then click on “Aurora Station”. A checkmark will appear
next to the interfaces if it is already opened.
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DO NOT CLOSE THE AURORA STATION. It is required for VERSAware to run. Simply
minimize the Aurora station window when it is not used.

- PWM Pump k!
pumps, including the single channel syringe, 4-channel syringe, and reagent drop. All of the

—The PWM Pump is a support interface that controls all of the liquid

settings regarding the liquid pumps can be accessed here. Volume calibration checks can

also be performed here. There are two ways to access the PMP Pump:

1. Open the “Shell Status” Window which runs alongside VERSAware. Double-click on
“DHO01 [1]: 5616” and the PWM Pump will open from the background.

2. In VERSAware, go to “Tools”, then click on “PWM Pump”. A checkmark will appear next
to the interfaces if it is already opened.

12.4 Aurora Station
%" Aurora Station v1.20.53 _ I- == x|

File Tools Options Help
a|E| #lo|@|%| 8 @]
" Fiobelic Am )| Swinge Pump| Cooler Black | Shaker | Tip Changer | Giipper | Level Sensing] Command Log |
.jJIZIEI 122001
i
A :‘_Zj

2760 ~ | - |8450

Gax]- Gov|[0 | Gez|[0 | Goxvz|Ofset | Tin | Test| Save | [ Tio Caibratio

- A Control Fosmon SteD [x] SleD [¥]] Step [Z]] Comment
Step T3IET Prirning Paosition
JJJ 1 7 IJ 1331 7132 waste Position

B (18 o 2568 E937 The Chute
[ NaZUp 13 7EEE  |2570 5174
ﬂﬂﬂ 20 7866 2560 5174

1 —

COM Ports: 8- 14-8-11-7-13- 12 | Temperature [°C): il 976412 11:44 b

Figure 2: Aurora Station/Robotic Arm Tab

12.4.1 Robotic Arm Tab
The Robotic Arm Tab is the control center for all manual manipulation of the robotic arm. It is
crucial that there are no obstructions in the path of the robotic arm prior to movement of the
robotic arm.

To initialize all axes of the robotic arm, click on the unlabeled button between the X and Y axes.
The robotic arm should travel towards the upper left corner of the workstation. The robotic
arm movement can be controlled using two methods:
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1. Scroll bars — The scroll bars labeled X (on the top), Y (on the left), and Z (on the right) can be
used to control the X, Y, Z axes independently. The current robotic arm coordinates will be
displayed in text boxes in the upper left corner. Each scroll bar shows the maximum travel
range for that particular axis. The scroll bars are used for bigger movement of the robotic
arm.
2. Step/Arrow Buttons — Enter a step value from 1 to 1,000 and use one of the eight arrows
on the left side to control the horizontal X and Y axes. The two arrows on the right will
control the vertical Z axis. Please be aware of the amount of space between the robotic arm

L]nﬂlll‘r.l
»

and the surface when selecting the step value. The step/arrow buttons are used for finer
movement of the robotic arm.

&rmn Conkral

ERNETETRS
°
oo 0] 8

Figure 3: Step/arrow buttons

There are several functions listed above the table:

42 GoZ | ’%Tm Save | [~ Tip Calibration

Position | Step [3]] Step [+ Step (= 1 Comment
14 7837 |28 ??3? 1000 pL Tip Boxs/Flate ]|

15 10233 (2526 |7¥BE |20 pL Tip Bow/Plate

16 i] 93 73IEF | Priming Positian
17 i 1334 7132 W aste Position
18 1] 2868 |B937 | The Chute =
* -
Figure 4
= GoXY,Z

To test previously saved default teaching positions, double-click on the record selector of
the desired position. The X, Y, Z coordinates will be displayed in the text boxes “Go X, Go Y,
and Go Z”. Click on “Go X, Y, Z” to have the arm moved to the last calibrated position.

Note: Only use “Go X, Y, Z” if no tip is engaged. The robotic arm will move to the position
directly above the surface of the teaching plate. Make sure that a teaching plate and not the
plate type is in place to avoid crashing the robotic arm.

= Offset

The offset calculator will automatically calculate the X, Y, and Z offsets of two different
records in the table. Double-click one position record, then click on a second position
record, then click “Offset”. The difference in X, Y, and Z positions between the first and
second record will be displayed.
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= Tip
To engage a tip, double-click on the record selector of the position from which the tip will
be engaged. Positions 2 & 3 hold 50uL tips; positions 4 & 5 hold 1000pL tips. Click on “Tip”
to have the arm move to the tip position and engage a tip.

« Test

To test previously saved default teaching positions with tips engaged, first engage tips by
following the instructions above on “Tip”. Double-click on the record selector of the desired
position. The X, Y, Z coordinates will be displayed in the text boxes “Go X, Go Y, and Go Z”.
Click on “Test” to have the robotic arm moved to the last calibrated position. The tip offset
difference is incorporated in the Z coordinate.

Note: Make sure that a teaching plate and not the plate type is in place to avoid crashing
the robotic arm.

Position Calibration Check

VERSA 1100 workstation features 15 positions for various lab ware types, tips, blocks, tubes,
reservoirs, etc. Positions 16, 17, and 18 are the priming, waste, and chute positions,
respectively. All the deck positions are taught with a 96-well plate. The shaker position is taught
as is. All positions should be taught to locate the surface of the upper left well (A1) of the 96-
well teaching plate. No pipetting tip should be engaged. The X & Y coordinates should be
adjusted so the tip barrel is positioned in the center of the well. For calibration check of the Z
coordinate, a piece of paper can be placed in between the tip barrel and the surface of the 96-
well teaching plate. Fine adjustments are made until the tip barrel just touches the paper. Slight
resistance should be felt when inserting or removing the paper. Upon completion of all position
calibration check, the position setting for all other plate types which are available in the
Labware library will be automatically calibrated with respect to the 96-well teaching plate
based on the offsets in the plate type library.

Calibrate a Position

To calibrate or teach a new plate type, double-click on the position you want to teach. No tip
should be engaged. Place a 96-well teaching plate on the deck. Set the Z coordinate to 0 in the
“Go Z” text box. Click “Go X, Y, Z". If necessary, adjust the X and Y coordinates. Click on the
down arrow to adjust the Z coordinates. Reduce the steps of the arm control to 5 or 10 steps
for more precise and safe control of the arm movement. The tip barrel should be directly above
the teaching plate so that a piece of paper should be able to pass through between the
teaching plate and the barrel tip with slight resistance. Click “Save”.

Note: If a tip was engaged to calibrate a position, make sure that the “Tip Calibration” box is
checked. This informs the robot to account for the height differences of a tip.
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Testing Plate Types

Aurora Station allows you to test previously or newly taught positions for all plate types. It is a
good practice to test positions periodically to ensure that the calibration checks for a particular
plate type and position is still accurate.

First, engage a tip following the instruction above on “Tip”. Place the plate type onto the
position to be tested. To test the position with that particular plate type, go to “Options =

Aurora Station Settings” or click on the “Aurora Station settings” icon %’ Click the “Advanced”
tab. On the bottom left corner of the screen under “Test Position [Plate Type]”, select the
position to test (ignore the description of the position). Click “Apply”.

%" Aurora Station Settings

General  Advanced | Accessories| Plate Types | Hardware |

Tip Engagement [Fiobotic Am] Shaker Syrings Pump
Start Speed [step/s) [50 Start Speed [step/s) [100 ™ Pump Connected to Aim
End Speed [step/s] [500 Aceleration (step/s?) [10 Pump Device [0
Acceleration [step/s?) 7 Device Address (hew)  [31
Communication
Reagent/Cooler Block Step Loss Encr Caumt o Positions [E xclude X, ', Z-0ffset]
Position
Cooler #ddiess [1 «| Channel [1 « Time Out Enor Count [13 zl:{
Posttion [ 12 - Shaker/Caoler Plate Taught using | 1stTime Outls] 60
Cooler Control Delay [ms)  [10000 2nd Time Out () [240
Command Delay [ms) [100
Source Temperature AT |
Source1Addess [z +| Channel [z« Device Addhess (her) [ Pl Auta Recovery
¥ Remave from Initialization
Posttion [ 13- Saurce/Target Plate -]
[~ Double Pl Auto Recovery
Souce 24ddess [z «| Chammel [1 «
Auto Recovery
Posiion [ 9. Source/T arget Plate =] wOifse (step] [3900 Syringe Purnp
I~ 100 uL Smal Syrings Pump
Chute Drientation Tip Disengagement [~ 250 uL Small Syringe Pump
(SIS i Y-Ofteet (step) [300 I Smal Syringe Pump Oy
Test Position [Plate Tupe] Plate Type [Teaching Positions] Paosition Test Mode
Position \ 16- 20 pl Tip Box/Plate Flate Type | 1. 96wel Flate I Single Channel Test

@Ok | e Cancel | |

Figure 5: Aurora Station settings/Advanced tab.

Next, click on the “Plate Types” tab. Under the “Symmetrical Plates” section, select the plate
type that you want to test in that position by highlighting the selection. Click on the icon with a
small red square on the top left corner to test the top left corner of the plate type or click on
the icon with a small red square on the bottom right corner to test the bottom right corner of
the plate type.

SlicPrep™ Plate: Plate type #68

32-well sample block and reagent cooler block: Plate type #70
(Testing the 32-well sample block includes the height of the samples tubes)
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. Aurora Station Settings i
General| Advanced| Accessories | Plate Topes | Hardware
Symmetrical Plates [Plate Types: 1- 53] Liquid Level Sensing
Plats Type| Dessription Columns | Rows | Colunn Distance] < Plate Tye [ Depth | volums | <
1 el Plate 12 ERENE] = 1 108508 [0 =
z 384-wel Plate % 6|45 1 103572 |20
3 1536-well Plate @ 2 2% 1 96174 |40
] T2-column Reservor 12 (E] i BE3 [0
5 S-glase Slide Tray B4 13 2066, Y- 1844 REIT i 764G [100
d 20 L Tip Bow (1-charmel] 12 ERERE] = 1 Egiaa 140
Ll | O [T = s L
| E|)E
Asymmetical Plates [Plate Types 100 -133] Liauid Level Sersing
Plate Type| Description Colurnn | Row] Height Difference| « Plate. Type| Colurnn | Row| Degth | «
100 F5-well Reagent/Cooler Block [T1]_[1 10 = [» [0 T T [199746 [
100 F5-well Reagent/Caoler Block [12] |1 2 [0 100 [ 1 [184%
100 F5-well Reagent/Caoler Block [13] |1 3 0 100 [ (S
100 F5-well Reagent/Caoler Block [14] |1 10 100 [ 1 [13563
100 F5well Reagent/Cacler Block [15] |1 5 [0 - 100 7 T 12:m |~
Jal | A RIE] | [
Q| @
Rlound Plates [Plate Types: 200 - 233)
Plate Tupe] Desciplion Dismeter] Circle Distance | Circles | wells| Height Difference | Ofset 621 Difset [¥1] Adustment | +
200 Carousel & 8857 [0 32 |51489 47,759 133991 |0 =
201 Carousel B 857 |0 1 |32 [902% 431514 12467 |0
02 Rolor G724 119.28_|0 SR 7 KA 434516 495522 |08
203 Folor G-100 4 11837 |0 T 100 [17.021 o] 50 03 =
|4 [
ga | em | o] =

v Ok | % Camcel | ‘

Figure 6: Aurora Station settings/Plate Types tab.

The tip should be in the center of the plate type. If the tip isn’t in the center of the plate, then
either the position (1) wasn’t calibrated correctly or the plate type off-set is not calibrated
correctly. Test that particular plate type on a different position (2) by repeating the steps
above. If the tip is now centered, then that indicates that the position (1) was calibrated
incorrectly. Re-calibrate the position (1) by following the steps on how to “Calibrate a Position”.

If the tip is still off-centered, then it indicates that the plate type off-set is not calibrated
correctly. To adjust the plate type off-set, following the steps below on how to “Adjust Plate
Type Off-set”.

Adjust Plate Type Offset

Sometimes, the plate type off-sets that are saved in the Labware library can be slightly off. If
that plate type is applied to a position, the tip will not be centered above a well but will instead
be off-centered, depending on the severity. An off-centered calibration can result in inaccurate
liquid pipetting or potential crashing of the robotic arm in severe cases.

To adjust the plate type off-set, bring the robotic arm to the calibrated plate type position by
following the steps above on how to “Test Plate Position”. Close the “Aurora Station Settings”
screen. The X, Y, Z coordinates on the top left corner of the screen (in red, green, and blue
numbers) indicates the current position of the robotic arm.

Swringe F'ump] Cooler Block ] Shaker ]

BT | |
i
Figure 7: The current X, Y, and Z coordinates.
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Go to a new row on the record selector table, indicated with an “*”. Type in an arbitrary
position number, such as “100”, to distinguish from an actual position. Under the comments
column, type “Original”. Select the new position by highlighting the selection, then click “Save”.
The current robotic arm coordinates are now saved onto this new position.

Pozition | Step [4]] Step [']{ Step [£]{ Comment -
14 a7 2525 |FY37 (1000 pL Tip Box/Plate )

15 10233 2526|7756 |20 pL Tip Bow/Plate

16 1] 98 7367 |Priming Pozition

17 1] 134 7132 "W aszte Pozition

18 1] 2868 (6337 | The Chute ]
* -

Figure 8: The position records table.

Adjust the robotic arm using the “Step/Arrow Buttons” until the tip is in the center of the well.
Create a new row on the record selector table. Type in an arbitrary position number, such as
“101”. Under the comments column, type “Adjusted”. Select the new position by highlighting
the selection, then click “Save”. The adjusted robotic arm coordinates are now saved onto this
new position.

Double-click on the “Adjusted” position record, then click on the “Original” position record,
then click “Offset”. The “Offset Calculator” screen will appear, showing the X, Y, and Z steps of
both records and the difference between the two records will appear in the light blue numbers
in millimeters (mm). Record the “Offset” value. Click “OK” to close.

W’ Offset Calculator [
Column Distance
=1 (stepd @
=2 [step] [EE2
Total Columns |2
Distance (mm]  [57 coag
Offset (mm]  [57 6242

Row Distance

vl fstep] [T231

w2 [step) [az2
Total Fows |2

Distance [mm]  [00 250

Offsest [rrm] |09 253

Height Diffsrence

=1 (stepl [Fioz

Zz (step) [FEOT
Difference (mm) [ 21 4421
Offset (rmm]  [Z7 2451

[~ Tip Calibration |7

Figure 9: Offset calculator

Go to “Options = Aurora Station Settings”. Click on the “Plate Types” tab and select the plate
type to be adjusted by highlighting the selection. Scroll to the right until you see the “Height
Difference”, “Column Offset”, and “Row Offset” columns. Adjust the offsets by
adding/subtracting the value(s) recorded from the “Offset Calculator”. Click “Apply”, then “OK”

to close.
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Coordinate Positive (+) Negative (-)
Value Value
Column Distance X To the right To the left
Row Distance Y Towards user Away from User
Height Difference Z Up Down

Adjusting the Column and Row Offset Within a Plate Type
Position calibrations align the robot to well Al of each plate type. Column and row offsets

calibration settings for each plate type allow the robot to determine the distance from all other
wells with respect to well Al. If it is observed that the calibrations for column 1 is correct but
gets increasingly off as it moves to column 12, then the column and row differences may be off
for that plate type. To adjust the column and row offset, go to “Options = Aurora Station

Settings” or click on the “Aurora Station settings” icon ’% Click the “Plate Type” tab. The
following instructions are an example of adjusting the column and row offset for tip racks.
. Place an empty tip rack in the position to test
. In Aurora Station Settings = Accessories tab, change the tip availability to Next Row: 1,
Next Column 12
. Go to Aurora Station and double click on the position, then click “Tip”
. Lower the robotic arm until it is right above the tip rack
. Adjust the positioning until it is centered, keeping track of the number of steps moved (x
or y direction)
. Convert from steps to mm by going to Aurora Station settings = Hardware = Robotic
Arm > Scale (x or y). This number is mm/step
. Divide the value in mm by 11
. Go to Plate type, column or row distance, and subtract the value from it.

Heater/Shaker Unit Position Calibration Check
The heater/shaker unit should be calibrated with the plate type used (SlicPrep™ Plate)

Reagent Drop Pin Position Calibration Check

To calibrate the reagent drop pin, click “Options = Aurora Station Settings”. Click on the
“Advanced” tab. In the bottom left corner under “Test Position [Plate Type]”, select the test
position. To the right under “Plate Type [Teaching Position]”, select “1 — 96 well plate” and click
“Apply”. Place the 96-well teaching plate in that position. Click on the “Accessories” tab. Under
the “Pin Groups” section on the bottom, select the pin number to test by double-clicking. (Only
Pin 2 and 3 are used). Click “RD Test”. The robotic arm will go to that position and align the
reagent drop pin on the surface of the Al well of the 96-well teaching plate.
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% Aurora Station Settings (Cx
General| Advanced | Accessorier | Plate Types | Hardware |
Tip Box Positions The Chute
Tip Bos Postion] Tip Tpe | Tip Bos Tvpe | Hest Fiow [ Nest Coluron] &Channel | = I Chute Auta Recaver
A 18 1 1 = =
2 1 18 1 1 Vs HAffset (step) |1357
3 [ & i z Ves
) H 7 i 7 Yos Y-ttt (tep] 1150
5 H 2 i i Ves
3 3 5 i i Ves VERSA Miri Settings
7 2 Fil 1 1 Yes = I~ 5-position Deck Layout

Pipetting Tip Types

Tip Type | Description Tip Box Tupe: Dftset| Di Offset] Engagement t Depth] Tip Length[ Offset
¥ 1 20 L Tips 20 3 12 108 B

i 20yl Tips 3 B 12 10.8 74 o =

= 1000 pL Tips 2 B 12 a8 96 82 05

= 1000 pL Tips 7 3 12 98 9562 05

3 200l Tips 2 3 12 10.2 5813 03

3 200pL Tips 15 3 12 10.2 5813 03 -
4 v[O

Pin Groups Shaker Scale/Speed
Pin Group| Description Otfset (1] Ottset (V1] Oitset 21 » Shker Scale [ Shaker Speed
Y7 Aspiator #7 19.2406 | 42195 |15 456 ¥ i [
F] Tip Barrel #4 13 |54483 [0 2 450
12 Pin 81 kR 50 0 | 4 500
13 Pin #2 3 55 10 g 1300

14 Pin #3 215 525 |10
15 Pin #4 235 |57 4 =
TipTest | D Test

Figure 10: Aurora Station settings/Accessories tab.

@ 0K xCance\‘ i j

To check if the pin is centered on the well, dispense some solution (e.g. 100uL) manually using
the PWM Pump. In the VERSAware interface, go to “Tools = PWM Pump”. Click on the “C” icon
to go into the control mode. Under the “Valves” section, type “100” in the “Volume” column
under the desired valve (Valve 1 for Pin 1, etc.). Watch the pin while it dispenses the liquid. If
the pin is not dispensing in the center of the well, change the X and Y Offsets in the “Aurora
Station Settings = Accessories tab = Pin Groups” to center the pin.

Negative value in the X-offset moves the robotic arm/pin to the left side

Negative value in the Y-offset moves the robotic arm/pin away from the user

When finished, go to the PWM Pump interface and click on the “A” icon to change back to
assay mode.

4 PWM Pump v49.7 1 4-channel .Y o [ [
File Tools Qpto Help
| 4l BER)r =] 7= @A D0
Pump
£ Iritialize: ra Tirne: & Dump Position: r o Move
Walves

1]
.il ;7 E 1} Aspirate |E Max Min|ﬂ
1]

J {1 Dispense ‘,EJ Max Mm‘jij
& f/PressurE‘ﬁJ |ﬂ

Valves | Calbration| Linuid Hardling | ‘wash |
Walve | Volume | Delay [us]
Wolumes [plf): y £ 4052 Fepeat Cycles: |1
2 1] | Aspration ¢ Dispensing
3
4
5

Figure 11: PWM Pump/C Mode.
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In the VERSAware interface, click “Tools = Options”. Click on the “Reagent Drop” tab. Adjust
the reagent drop dispensing Z-offset as necessary. This is the height difference between the
reagent drop pins and a plate type when dispensing liquid.

Negative value moves the arm up

Positive value moves the arm down

| Dther ]

Syringe F'ump] Tip Boxes] Plate Types

Fieagent Drop Priming

“Wolume [ul] "ID—

Fieagent Drop Z-0ffzet

Dizpensing Z-Dffzet [mm] |3

Figure 12: VERSAware/Tools/Options/Reagent Drop Tab

12.4.2 Syringe Pump Tab
The Syringe Pump Tab allows access to manual control of the syringe pump. The syringe pump
can be controlled manually to aspirate and dispense liquid and is used for the syringe pump
calibration check.

%' Aurora Station v1.2053_ 8 - -

File T"DO|5 Options  Help B
@|Z| #lo|Blv|elel 29|

Raobotic &m  Syringe Pump ] Coaler Block I Shaker ] Tip Changer 1 Gripper ] Level Sanslng] Command Log I

Pump Calibration Syringe Pump
Syiinge Pump Type (1000 uL - ﬁl s Fesst
L
Scale [268
Pump Log
Equation:
v Multiple Scale

Air Gap Aspiration [step] 290
Sample Aspiration [step] 42
Time Delay [sec] |5

Send

Purnp Contral

Function ’W‘
Valurne [pL) ’7 &

Step & -
£¢ Initialize Send £7 Clear

Figure 13: Aurora Station/ Syringe Pump Tab

Syringe Pump Calibration Check

There are two methods to perform the calibration check procedure. The general sequence of
aspirating and dispensing liquid for the calibration is AIR GAP ASPIRATION = LIQUID
ASPIRATION - DISPENSE LIQUID.

1. Auto Mode — The auto mode runs the general sequence listed above automatically,
incorporating delays in between each step.
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» Under the “Pump Calibration” section, type in the steps (1L = 10 steps) for the air gap
aspiration & sample aspiration and the number of seconds for the delay time.
» Click “Send”. The instrument will now aspirate X steps of air, wait for Y seconds, aspirate
Z steps of sample, wait for Y seconds, then dispense X + Z steps of volume.
During the first delay step, place the sample tube containing water underneath
the pipette tip, making sure that the tip is submerged in the water.
During the second delay step, remove the sample tube and place the empty

weigh boat underneath the pipette tip.

2. Pump Control Mode — The pump control mode requires manual control of each step in the
general sequence listed above.

» Under the “Pump Control” section, select either the “Volume” or “Steps” option.
Volume option: Used for testing particular volumes of liquid to determine if the
accurate volume of liquid is aspirated/dispensed
Steps option: Used for adjusting or creating a new calibration table

» Select “Aspiration” as the function, then enter the desired amount of steps (X) for air

gap aspiration (1uL ~ 10 steps).

» Click “Send”. The instrument will now aspirate the air gap.

» Now enter the desired amount of steps (Z) for sample aspiration.

» Place a sample tube containing water under the pipette tip. Click “Send”. The

instrument will now aspirate the sample.

» Select “Dispensing” as the function, then enter the total amount of steps (X + Z) for the

air gap aspiration and the sample aspiration.

= Place an empty weigh boat underneath the pipette tip. Click “Send”. The instrument will

now dispense the air gap and the sample.

Prior to performing a syringe pump calibration check, prime the syringe pump to eliminate all
air bubbles in the system. It is recommended to perform 8-10 cycles of priming to fill up the
tubing with the system fluid and remove most of the air trapped within the system. For
instructions on how to perform a syringe pump priming, refer to Section 8.3 — Syringe Pump
Priming.

Switch to the Robotic Arm Tab, initialize the robotic arm by pressing the button between the X
and Y axes, then move the robotic arm towards you by dragging the Y axis scroll bar down. This
allows the user to have easier access to the syringe pump during the calibration check. Switch
back to the Syringe Pump Tab.
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Manually engage a tip onto the first barrel. Use a 50pL tip for the 20-50uL range and a 1000uL
tip for the 200-1000pL range. Initialize the pump by clicking the “Initialize” button on the
bottom of the screen. Under the “Pump Calibration” section, select 4x1000uL as the syringe
pump type. Select “Multiple Scale”. Prepare a sample tube with water and an empty, pre-tared
weigh boat. Using either the Auto Mode or the Pump Control Mode, aspirate and dispense the
desired amount of liquid into the empty, pre-tared weigh boat. Weigh the weigh boat. (Note:
When using the Pump Control Mode/Volume option, be sure to aspirate an air gap prior to
aspirating the liquid. When dispensing, add an extra 50uL to the dispense volume to make sure
that all the air and liquid is pushed out.)

In Aurora Station, click on the “Syringe” icon ﬂ The calibration table screen should appear.
Select the 4x1000uL pump type. Make sure that “Multiple Table” is checked. This allows for
multiple calibration tables. Adjust either the existing calibration table values or create a new
scale by clicking on an empty row under the “Scale” section. Record the sample aspiration step
under the “Step” column and the volume measured in the “Volume” column (1mg = 1puL). Click
“Apply”, then “OK”".

Sy Chatt
mp Type [4x10000L | W Mulipls Tab)

Springe Purp [Volurme [ul] [Steps 115
1 |25 °
28 40 1035
37 50
76 100
155 200
235 300
314 400
355 [500
[585 750 g B
73 1,000
1227 1,500
2413 3000
22 21000
4028 5,000
1845 £.000 1145
6047 7500
6379 2500
w074 10,000 0 82 184 276 368 460 552 644 76 828 920
E92.5 11.000

(3202 17500 |

Calibration
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&
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F [Seale
— |

2] B _vx | mo ()

Figure 14: Aurora Station/Syringe Pump Calibration

Measure the volume at different steps by repeating the steps above. Cover the range from 40 —
11,500 steps (~3 — 800uL).

Reagent drop calibration check

Calibration check of the reagent drop is performed using the PWM Pump. Refer to the Section
4.1 — Reagent Drop Calibration Check for instructions on how to perform a reagent drop
calibration check.

FBU Quality Control Manual Part 2 Adopted:  03-DEC-12
Approved By: M. Gibbons Page 13 of 57 Effective Date:  04-JAN-15

Author: JSM/HW U NOFFICIAL CO PY Replaces Version:  23-JUN-14



QA Manual Appendix E - taken from Part 2 of archived QC Manu#&hchment A
LA Oakland Police Department Criminalistics Laboratory
Forensic Biology Unit
Quality Control Manual

PART 2. GENERAL APPROACH TO QUALITY CONTROL
OF EQUIPMENT USED IN DNA ANALYSIS

12.4.3 Cooler Block Tab
The Cooler Block Tab sets and monitors the temperature of the cooler/heater block in the
range of 0 — 90°C with 0.25°C increments. The tab allows the user to check or change COM
ports or current temperature. The recommended temperature for the cooler/heater block is
4°C, which is also the default value. Unlock the COM port by click “Unlock” to observe readings
of actual and current temperatures.

The equation that the instrument uses to calculate and set the temperature is:
Actual Temperature (°C) = [Parameter A x Set Temperature (°C)] + Parameter B

» Parameter A—Usually setat 1

= Parameter B — Adjusts for the difference between the temperature set on the instrument
and the actual temperature in the sample. This might be necessary because the transfer of
heat from the cooler/heater block may not be 100% efficient.

To change the current temperature, go to the “Temperature” field and input the new
temperature. Click “Apply”, then “Send”. The current temperature of the cooler/heater block

will be displayed in the “Temperature Monitor” section.
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Figure 15: Aurora Station/ Cooler Block Tab

12.4.4 Shaker Tab
The Shaker Tab allows the user to set shaker Com ports and test the speed of the shaker
manually. Shaker speed can be tested between 100-2200rpm. Change “Speed” and “Time”
settings, then click “Apply” to implement the settings. The new settings can now be tested by
clicking the “Shake” button.
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Figure 16: Aurora Station/ Shaker Tab

12.4.5 Tip Changer Tab

The Tip Changer Tab will allow the user to command the instrument to release the tips that are
currently engaged. The settings currently set do not need to be changed.

Initialize the instrument by clicking the “Initialize” button. Place a container under the tip
barrels to catch the tips. Click “Send” to signal the instrument to release the tips.

t
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Figure 17: Aurora Station/ Tip Changer Tab

12.4.6 Gripper Tab

The Gripper Tab displays all the settings for the gripper, including the speed settings and
gripper control settings.

» Gripper X-Offset — Determines where on the plate the gripper will pick up. This setting will
be used to center the grip on the plate.

« Grippe Y-Offset — Determines the Y-offset for the gripper to pick up the plate. Increasing
the number brings the gripper towards the user.
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12.4.7

» Gripper Z-Offset — Determines how far down the gripper will go to pick up the plate.
Increasing the number makes the gripper go lower.

« Engagement Off-set — The height where the gripper claw opens up. The number is the
height above the plate surface

« Gripper Safe Off-set — The height in which the gripper will lift the plate during transport.
The number is the height above the plate surface

» Gripper Max Range — The maximum z range the gripper can move up or down

» Gripper Pad Clearance — The height that gripping of the plate occurs. 0 is the top surface of
the plate.

= Gripper Plate Type — Plate type used

= Source Position — Deck position where the plate is initially located

« Target Position — Deck position where the plate will be transferred to

To test the gripper, place a plate (96-well Slicporep™ Plate) onto deck position 11. Select “11” as
the “Source Position”. Select “12” as the “Target Position”. Initialize the robot by clicking the
“Initialize” button”. Click “Move” to move the plate from position 11 to 12 using the gripper.

_—_
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Figure 18: Aurora Station/ Gripper Tab

Level Sensing Tab

The Liquid Sensing Tab displays the liquid level sensing signals for all four channels. The signal
from each channel is read every second and is recorded in the “Level Sensing Log” on the right.
The signal of each channel is also displayed on the bottom right of the screen next to the date
and time. A real-time graph of the log is displayed in the “Level Sensing Monitor”. The signal is
typically around 100 when no liquid is detected. Once a tip detects liquid, the signal will
increase.
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Figure 19: Aurora Station/ Level Sensing Tab

12.4.8 Command Log Tab
The Command Log screen displays the summary of all the executed steps created since the
VERSAware was last opened. Click “Clear” to erase logged message once they have been
identified and rectified.

12.5 Aurora Station Settings

Click on the “Aurora Station settings” icon 5 to configure settings of the system.

General Settings

The General Settings Tab can be used to assign deck positions, activate or deactivate various
display icons or tabs. These settings are pre-configured and should optimize the
performance of the instrument. They are specific to each workstation leaving Aurora’s
manufacturing facilities. Contact Aurora Biomed should changes need to be made. Ensure
that you click “Apply” to implement any changes in the settings.

Advanced settings

In the Advance Settings tab, changes regarding Tip Engagement (speed), Cooling Block,
Shaker (speed), Communication, Auto Recovery, Tip Disengagement, Syringe Pump Priming,
Air Gap Adjustments, and etc. can be performed. However, it is strongly recommended not
to change the pre-set parameters. In most cases, the users only need to use the “Test
Position” function on the bottom left corner to perform testing and offset adjustments.
Remember to click “Apply” to implement any changes made.
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= Accessories Settings

The Tip Box positions, Chute, Pipetting Tip Types, Pin Groups, and Shaker configurations are
tabulated in the Accessories Settings. Depending on the configuration of the system and the
modules in the workstation, some of these options may not apply. These settings come pre-
configured or your specific applications. Check with Aurora Biomed for application specific
development.

Tip Availability can be change/adjusted in the “Tip Box Positions” section. Under the correct
Tip Box Position, change the value for the “Next Row” and “Next Column”. Since the
instrument uses a 4-channel pipettor head, the only values used for the “Next Row” field
should be 1 or 2. The values available for the “Next Column” field ranges from 1-13; 13
indicates that the tip box is empty.

General| Advanced | Agcassories!| Plate Types | Handware
Tip Box Positions The Chute
Tin Box Position| Tip Tupe: | Tin Bok Tupk | Mext How| Nest Colurn| $-Channel | « [™ Chute Auto Recovery
1 4 18 1 1 Bs =
H 4 18 1 1 es #Offset [step] [1357
3 4 18 1 2 Bs
4 o > 7 i 2 ‘r-Offset [step) (1150
a3 21 3 3
B 3 15 1 1 Yes WERSA Mini Settings
5 2 & ! ! ree = [~ S-pasition Deck Layout
Pipetting Tip Types
Tip Type | Description Tip Box Type | Engagement Offset | Disengagement Dffset| Engagement Depth| Tip Length | Offset «
1 20 pL Tips 20 3 12 108 374 0 =
1 20 pL Tips 3 B 12z 108 374 0 =
2 1000 pL Tips 21 B 12z 38 96.82 05
2 1000 pL Tips 7 B 12z 38 96.82 05
3 200 pL Tips 2z B 12z 10.2 58.13 0.3
3 200 pL Tips 15 E 12z 102 53.13 03 -
L \ +[0
Pin Groups Shaker Scale/Speed
Pin Group| Description Dffset []| Offset [v]] Offset - Shaker Scale | Shaker Speed
7 Aspitator #7 -19.2406 [-42196  [-155.4589 | 1 0
3 Tip Barrel #4 13 54463 |0 2 450
12 Pin #1 139 -50 -10 — 4 300
13 Pin #2 13 -65 -10 3 1300
14 Pin #3 -21.5 625 -10
15 Pin #4 -235 57 -4 -
TipTest | RD Test

» Plate Type Settings

All plate types configuration are tabulated in the Plate Type settings tab. Depending on the
configuration of the system and the modules in the workstation, some of these options may
not apply. Specific settings, including plate offsets, are recorded for each plate type. The
column, row, and height offsets account for the differences between the 96-well teaching
plate and the specific plate type. If the pipette tip is not centered after calibrating the
teaching position, adjustments to the plate offsets can be made here.

» Hardware Settings

In the Hardware Settings tab, the devices attached to the workstation along with the
associated COM ports are configured here. Speed and acceleration steps of the robotic arm
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and pump can also be configured. Maximum moving range of the Robotic Arm has already
been set and configured. Click “Apply” to implement any changes made.

12.6 PWM Pump

The PWM Pump is a support interface that controls all of the liquid pumps, including the single
channel syringe, 4-channel syringe, and reagent drop. All of the settings regarding the liquid
pumps can be accessed here. Volume calibration checks can also be performed here. There are
two ways to access the PMP Pump:

1. Open the “Shell Status” Window which runs alongside VERSAware. Double-click on

“DHO1 [1]: 4292” and the PWM Pump will open from the background.
2. In VERSAware, go to “Tools”, then click on “PWM Pump”. A checkmark will appear next

to the interfaces if it is already opened.

There are three modes in the PWM Pump:
1. A (Assay Mode) — In order to run a protocol, the instrument must be in assay mode

2. C(Control Mode) — This mode allows the user to gain access to manual control of the

pump
3. D (Demo Mode)

12.7 Reagent Drop Calibration Check
Prior to performing a reagent drop calibration check, prime the reagent drop system by clicking

the “Pump” icon "% on the VERSAware interface. Type “1000” into the Reagent Drop Priming
Volume. Click on the “Reagent” button on the bottom.

On the PWM Pump interface, initialize the pump by clicking the “Initialize” button on the top
left corner. To perform volume calibration check, click on the “C” icon to switch into control
mode. When the pump is operational, the pressure can be observed by clicking the “Chart”
button on the bottom right corner. A graphical pressure curve in real-time will appear, showing
the user the current pressure maintained. The pressure should be maintained at about 10 psi.
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Figure 20: PWM Pump interface

Click on the “Syringe” iconﬁ on the top. This puts the instrument in calibration mode. When
the calibration mode is selected, the values that the user inputs for volume is actually in terms
of delay time, which is the length of time the valve is opened for in micro-seconds (us).

Click on the “Pump” iconlﬁ to open the pump calibration table. This is location where all of the
calibration scales for the reagent drop is maintained. New calibration data will be recorded
here. The volumes for the reagent drop calibration check can be adjusted in the “Dispensing”
table. A new scale can be created instead by clicking on the empty row in the “Scales” table.
Enter the date and the liquid used to perform the volume calibration check. Under the
“Aspiration” table, enter the numbers 1 -5 in the “Valves” column. Enter “0” in the “Volumes”
column. Enter “1” in the “Cycles” column. Enter “0” in the “Pulse” column. Enter “0” in the
“Delay” column. Click “Apply”, then “OK”
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Figure 21: Pump Calibration table

In the PWM Pump main screen, select the “Valves” Tab in the “Valves” section. Select the pin
valve to calibrate (Only valves 1 — 3 are available on this instrument). Type “50,000” in the
“Volume” column. Make sure that the other valves have “0”. Remember, in the calibration
mode, this is actually the delay time in us that the valve will be opened for. Type “1” for the
number of “Repeat Cycles” on the right. Make sure that “Dispensing” is selected. Place an
empty, pre-tared weigh boat underneath the reagent drop valve, then click “Dispense”. Weigh
the volume and record in the pump calibration table.
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Figure 22: PWM Pump/Valves Tab

Click on the “Pump” icon\ﬁ to go into the Pump Calibration screen. In the “Dispensing” table,
type the pin valve number that is being calibrated in the “Valve” column. Type 0, 1, 0 in the
“Volume, Cycles, Pulse” columns. In the next row, type “1” in the “Cycles” column and
“100,000” in the “Pulse” column. The “Delay” will automatically be calculated using the
equation: Cycles x Pulse = Delay. Record the volume that was measured in the weigh boat (1mg

=1pl).
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12.8

12.9

Measure the volume at multiple cycles by changing the number of “Repeat Cycles” in the main
screen. Cover the range from 100,000 — 6,000,000pus (~10 — 750uL). There is no need to do
every cycle to reach 6,000,000. Measure an average of about 10 — 15 cycles. After calibration
check of one pin valve is completed, repeat for the 2"® and 3" valve. Enter 0, 1, 0 in the
“Volume, Cycles, Pulse” columns for Valves 4 and 5. Click “Apply”, then “OK”. Switch back to
the Assay Mode by clicking on the “A” icon when finished with the volume calibration checks.

Test Volume Accuracy

The PWM Pump can be used to manually dispense certain volumes of liquid. This function
allows the user to periodically test to see if the pump is delivering the accurate volume of
liquid.

In the PWM Pump main screen, click the “C” icon to go into Control Mode. Make sure the
instrument is not in calibration mode — the “Syringe” icon should not be selected. Type “1” for
the number of “Repeat Cycles” on the right. Type the volume of liquid to dispense in the
“Volume” column next to the valve that is to be tested. (Note: do not put the type the volume of
liquid to dispense in the “Volume” box on the left). Place an empty, pre-tared weigh boat below
the reagent drop pins and click “Dispense”. Weigh the weigh boat and determine if the
instrument is accurately dispensing the volume of liquid. If it is not, a volume calibration check
might need to be performed. Refer to Figure 21.
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Figure 23: VERSAware interface

12.9.1 Icon Tool Bar

There are a total of 17 user icons available for one-click operations.
New assay ¥ — Click to add a new assay. Enter new assay’s name and click “OK”. The user

can then add any number of sequences to the assay.
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» New Sequence =¥ —Click to add a new sequence to an assay. Sequence created can be

saved to any existing assay by selecting/highlighting the assay present on the
“Assay/Sequence Window” on the left side of the main interface screen.

= Save Current Sequence a — Click to save any changes made to any existing sequence. It is
important to update any changes made to an existing sequence by clicking the “Save” icon,
otherwise the changes will not take effect.

» Delete — Click to delete a selected assay or sequence. Select an assay/sequence by
highlighting it, then click the “Delete” icon.

» Restore @ — Click to auto backup created assays/sequences or restore after deleting
assays/sequences. Selected assay/sequence can be restored by highlighting it, then clicking
the “Restore” icon.

L
« Options “™ — Click to enter the VERSAware options. User can make changes to various
settings related to the workstation. For further detailed instructions, see the section “Menu
Drop-Downs = Options”.

. Start ® — Click to start a selected assay/sequence.

« Pause ” — Click to pause an assay/sequence. User can pause at any stage of the sequence.
Unclick to resume the run. Sequence will continue form where it left off. The pause function
can be used when changes need to be made or to refill tip boxes.

« Stop B - clickto stop an assay/sequence. Sequence will start again from the very
beginning if user chooses to run the sequence again.

» Run Continuouslyg — Click to run an assay/sequence continuously. Assay/sequence will
run continuously until the “Stop” icon is clicked.

- Home * —Click to send the robotic arm to the home position and to initialize all devices.

=y

= Pump B - Click to prime the syringe pump system.
« Reload Tip BoxL_'h — Click to reload tip boxes. Used to reload tips when prompted with an
audible buzz after the robotic arm has picked up its last tip from any box.

« Transfer Tip @ — Click for single channel operation. Arm proceeds to transfer tips from the
8-channel tip box of specified position to the targeted single-channel tip box position for
single channel use.

» Color Selector o — Click to select colors for samples. Color coding the samples will allow
the user to follow where a particular sample has been transferred to during sample
transferring steps or slide preparation steps.
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|
» Single/Four Channel |

The icon will change from a single channel to multi-channel to reflect the specific operation

— Click to switch between single and 4-channel operation.

that is selected.

= Restore Interface %{E) — Click to refresh the VERSAware main interface.

12.9.2 Drag-Drop Plate Library
Aurora Biomed has accounted for a wide array of plate types found in the market. These have
been configured for use on the VERSA 1100 platform to allow users to aspirate from and
dispense into. Offsets have also been preset during the manufacturing and testing process.
Thus all plate types are ready to use without further user calibration check.

To use a particular plate, move the mouse cursor to that plate type’s icon located in the “Plate
Library” section on the top right side of the main screen. Click and hold onto that icon while
dragging it over to the “Working Deck Configuration” section on the top left side of the main
screen. Release to drop the icon onto any of the number position (1 — 15) on the deck.

p=s =
D‘Ocep l ISclmlu Scnsr.rl.o Su-:wou
el

Figure 24: Position decks and plate type library

12.9.3 Menu Drop-Downs
File
The “File” drop-down menu can be used to add an assay/sequence, update a sequence, or
delete an assay/sequence. Users can also export or import assays/sequences to/from different
file formats. Click on “Export” to save a file or picture (screen shot) to a text (.txt) or picture
(.bmp) file, respectively. Users can also print the present screen picture or sequence.

Run

The “Run” drop-down menu can be used to start an assay/sequence, to immediately start a
newly created sequence on-screen, and to pause or stop any assay/sequence that is currently
running.

Tools

The “Tools” drop-down menu can be used to access the various options that can be used to edit
various system settings. The Aurora Station and Aurora PWM Pump can be accessed in this
drop-down menu.
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Options

The Options window allows the user to edit or change various system/instrument/plate type
settings according to their requirements. When the “Options” window is accessed while a
sequence is opened, the changes made in the “Options” will only apply for that particular
sequence and not for the entire system/instrument. It is important to click on the “Apply”
button and click the “Save” icon for the changes to take effect.

= Syringe Pump Setting
The option to prime the syringe pump before running each sequence to remove air bubbles
from the tubing system is available. To do so, check the “Prime syringe pump before
running each sequence” option on the very top.

Users can also set air gap volumes, mixing air gap volumes, extra aspiration/dispensing
volumes for either the single 1000uL pump or the 4-channel 1000uL pump. Delays after
aspiration/dispensing can also be added in the sequence. This is useful in cases where the
solution is viscous. Pump aspiration/dispensing speeds for solutions and air gap aspiration
speed can be set.

Max Volume — The maximum amount of volume that the syringe pump will aspirated.

Air Gap Volume — Volume of air that the tip will aspirate prior to aspirating the sample
Extra Aspiration Volume — Extra volume of liquid that will be aspirated for multiple
dispense options

Extra Dispensing Volume — Extra volume of liquid that will be dispensed

Priming Cycles — Number of cycles to prime the syringe pump. 8-10 cycles is generally
sufficient

Back Aspiration Volume — The volume of liquid the syringe pump uses to prime for each
cycle.

Mixing Air Gap Volume — The volume of air that the tip will aspirate between each cycle
during a mixing step.

[Sequence] Set Temp to 56 + Transfer Aqueous Ex ta Tubes Samples 1-32 bt
Syringe Pump l Tip Euxesw Plate Tppes ] Reagent Dmpl Other ]
'ime syringe pump before running each sequence
| tpoowd=r=To00ul -
- Tip Yolume
= bax. Wolume (ul) q00 900
| Switch Yolume (ul) 900 900
| Extra Volume
| Air Gap Wolume (ul) 10 50
Extra Aspiration Yolume (ul) 30 30
Extra Dispensing Yolurme (ul) 20 20
Delay
| Delay After Aspiration [s) 1] 0
| Delay after Dispensing (s) 1] 0
Priming
Pump &spirate 5peed [~ Set Pump Aspirate Speed
Start Speed [step/s] End Speed [step/s] Acceleration [step/s®]

Figure 25: VERSAware/Tools/Options/Syringe Pump Tab
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= Tip Boxes Setting

The Tip Box tab includes the safe Z-offset for safe arm movement above the tip boxes to
avoid hitting it. The values set here are set as default data. No change is necessary. The
maximum volume which can be aspirated/dispensed for each tip type can also be set here.

» Plate Type Settings

The Plate Type tab allows the user to change Z-offsets for any particular plate type. This tab
also displays the plate types available for this system that have been pre-specified by the
manufacturer. Any changes made here will only affect the current sequence and not the
whole system.

The “Aspiration and Dispensing Z-Offset” specifies the height at which the pipette tip will
aspirate or dispense. An offset of Omm is equivalent to the surface of the plate. If the tip
dispenses liquid too far from the bottom of the well of a plate, increase the Z-Offset for
dispense by increments of 1 or 2mm first, click “Apply, then click the “Save” icon. Run the
sequence again to test if the tip is going far down enough. The same applies for aspiration.

The “Movement Z-offset” specifies the height in which the robotic arm will move above the
plate type. Decreasing the Z-offset will make the arm move at a position closer to the plate.
This will save some time during multiple dispensing.

Likewise, the Reagent/Cooler Block Z-offsets can be adjusted here. These can be changed
for each sequence depending upon the volumes in the tubes.

[Sequence] Set Temp to 56 + Transfer Aqueous Ex to Tubes Samples 1-32 3
Syringe F'ump] Tip Boxes  Plate Types ] HeagentDrop] Dther]
Plate Types
Aspiration | Dispensing | Movement \f’DIume;
Flate Type Z-Offset Z-Offzet Z-Offzet )
{mm) {mrm}) {mrm)
96-ell Flate 10 10 15 380
i Jad-ell Flate 7 5 15 120
12-Column Reservair 1 10 15 40000
] Amplislide -1 -0.1 il 100
] 36-Deep Well Plate 39 35 15 1000
B 36-wwell PCR Flate 16 12 20 300
i 384-well PCR Flate 12 10 2h 120
W 12-Deep Column Reservair 23 20 15 40000
: 8-Deep Colurmn Reservoir 23 20 15 40000 —

Figure 26: VERSAware/Tools/Options/Plate Types Tab

= Reagent Drop Settings

The priming volume for the reagent drop can be changed here, along with its dispensing Z-
offset. The dispensing Z-offset is the height above the plate type in which the reagent drop
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will dispense liquid. Increasing the “Dispensing Z-offset” will make the reagent drop
dispense further from the surface of the well.

[Sequence] Set Temp to 56 + Transfer Aquecus Ex to Tubes Samples 1-32 [—2

Fieagent Drop Priming

Wolume [ul] "ID—

Fieagent Drop Z-0ffzet

Dizpensing Z-0ffzet [mm] |3

Figure 27: VERSAware/Tools/Options/Reagent Drop Tab

= Other Settings

The options in this tab allow the user to set different Z-offsets for mixing, air gap, and arm
movement from one position to another. These settings, if used properly, reduce the total
time of an assay. Arm speed for dispensing and handling waste can be set here. Liquid Level
Sensing (LLS) can be activated here for each sequence. Arm initialization options for before

and after any sequence can be adjusted here.
[Sequence] regular lls - l&

- - — -— =

Syringe F'umpl Tip Boxes} Plate Types ] Reagent Diop

[~ Arm Speed after Dispensing [Z-Axis]
Start Speed (stepds]  End Speed (steps]  Acoeleration [stepds®)
[50 [2000 [20

Flate Mover
Safe Z-Offset for Movement: Source --> Target [mm] 100

Mizing

Mixing S afe Z-0ffset [mm] {10

Air Gap Aspiration
Sate Z-0ffset for Air Gap Aspiration [mm] |15

| Arm Movement from One Position to Another

Safe Z-0ffset (mm) |90

Handle W aste Liquid Method

Select the method| 0 - Dispensing At Waste -

| 7 &l Pump Speed Handle Waste Liquid Method
I Start Speed [stepss])  End Speed [stepss)  Acoeleration [stepds®)

| Dispersing At Waste [10 [a0 [10
Dispensing At Source JED |SDD ‘5
Dispensing &t Target [10 [a00 [10

Liguid Lewel Sensing
¥ Open Level Sensing ¥ Regular LLS Z-0ffset [mm] |3

[ Initialize Before Sequence [# I Safe A Mavement

I Initialize 4-channel Pump Befare Aspiration

[ Initialize Z-axis After Tip Engagement

Restors Defaul | Save Default | B Aply | o OK | % Eance\|

Figure 28: VERSAware/Tools/Options/Others Tab
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Configuration

The Configurations window specifies basic settings/accessories for the instrument. The
instrument type is set to “VERSA 1100”. The “Shaker” position is set to “12”. The
“Reagent/Cooler Block” position is set to “12”. No Magnetic Stand position is specified as it
does not exist in this instrument platform. The “Plate Mover” is set to “Gripper”. The “Reagent
Drop Pins” is set to “2-5".

Help

The “Help” drop-down menu provides details of the software version type for the VERSAware
1K. For further assistance regarding this software, please contact Aurora’s service center.

12.9.4 Application Tabs

Plate Reformatting

This application tab allows user to transfer from one plate type to another. For example,
samples from a 96-well plate can be reformatted/transferred to a 32-sample tube block (4x8).
The ability to transfer to/from a 6x8 sample tube block exists but will be in a single-channel
mode. Other options include dilution with buffer from the reservoir/reagent cooler block,
mixing of the diluted target sample, and delays before and after the application run. Advance
options include plate replication.

To perform a plate reformatting from a 96-well plate to a 32-sample tube block, follow the
steps below:
1. Drag and drop the plate/tube block type from the “Plate Library” on the top right side to

the “Deck Configuration” on the top left side to their corresponding positions. Also drag
the necessary 4-channel pipette tips into the tip positions. (The 4-channel tip boxes are
indicated with a 4 in parentheses).

2. Select the position of the source from the “Source” drop-down menu. (In this case, it
will be the 96-well plate).

3. Select the position of the target from the “Target” drop-down menu. (In this case, it will
be the 32-sample tube block).

4. Make sure that the 4-channel pump is selected in the “Single/Four Channel” icon ] .In
the source section, select the wells to be transferred. Then in the target section, select
the wells for the samples to be transferred into.

5. In the target section under the “Sample Volume” field, input the volume of the sample
to be transferred.

6. Other options are available which can be included in the sequence (mixing, delays, tip
disposal after every dispense, plate replication)
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7. Remember to save your created sequence by clicking on the “New Sequence” icon. If
this is an addition to an existing assay, highlight the assay name of the left screen and
then proceed to click the “New Sequence” icon. You would be given the option to enter
the new sequence name.

If a new assay has not yet been created, then proceed to click the “New Assay” icon,
name the assay, then click “OK”. Then, click on the “New Sequence” icon and rename
the sequence, then click “OK”.

If dilution is required, drag and drop a diluent source (reservoir or cooling block) onto the deck
interface, and select it under the “Reservoir Position” field. A “Final Volume” field will appear
under the target section which you will then input the final amount for each well.

The plate replication option allows the user to reformat from one source plate to 4 similar
target plate types.

AmpliSlide
This application tab allows the user to set up a sequence in which reagents are transferred onto
a microscope slide. One slide adaptor can hold up to 4 microscope slides.

Plate Refarmatting T AmpliSlide T MNAP/Reagent Addition ]
D Clear Sequence Settings Drelay after Sequence (hhommess) |po.ooon ——
Source 1 ~| | Target [¢ = siide 1 = Sample Volume ul) [
Tip Box 2 ¥ | Target [s > slide [z ~ Column Offest (mm) [13.38
Type &8 — 96 Doep (P Target |5 ~| slide [3 -
Target |z | slide [4 =

1 2 5456 78800 @
A
E00O0O0 E_ & E_ & E_& E &
OO0 : ) ‘ ‘
8006 ) @, O
08338 o [ [0 e
8503 oc [0 o [ee
0000
ace oG 10 6o 18S

Options

¥ Dizpose of Tips
V¥ Mizing

Mix Cycles |5
Mix Volume [ul] {10
Asp Depth [mm) |38
Disp Depth [mm] {35

Figure 29: VERSAware/AmpliSlide Tab

To create an AmpliSlide sequence, follow the steps below:
1. Dragand drop the AmpliSlide adaptors and any other plate/tube block type from the

“Plate Library” on the top right side to the “Deck Configuration” on the top left side to
their corresponding positions. Also drag the necessary 4-channel pipette tips into the tip
positions. (The 4-channel tip boxes are indicated with a 4 in parentheses).
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2. Select the position of the source from the “Source” drop-down menu. (In this case, it
will be the 96-well plate).

3. Select the position of the target from the “Target” drop-down menu. (In this case, it will
be the AmpliSlide). The target position and the slide position will need to be selected for
each of the four slides on the AmpliSlide adaptor.

4. Make sure that the 4-channel pump is selected in the “Single/Four Channel” icon e .In
the source section, select the wells from which the samples will be transferred. Then in
the target section, select the wells for the samples to be transferred into.

5. In the target section under the “Target Volume” field, input the volume of the sample to
be transferred.

6. Other options are available which can be included in the sequence (mixing, delays, tip
disposal after every dispense)

7. Remember to save your created sequence by clicking on the “New Sequence” icon. If
this is an addition to an existing assay, highlight the assay name of the left screen and
then proceed to click the “New Sequence” icon. You would be given the option to enter
the new sequence name.

If a new assay has not yet been created, then proceed to click the “New Assay” icon,
name the assay, then click “OK”. Then, click on the “New Sequence” icon and rename
the sequence, then click “OK”.

The mixing parameters to resuspend the sperm pellet can be changed.
Mixing Cycles — The number of mixing cycles

Mix Volume — The volume aspirated and dispensed during the mixing cycle
Asp Depth — The depth the pipette tip will go down to do aspirate the sample to mix
Disp Depth — The depth the pipette tip will go down to dispense the mixed sample

(Note: the aspiration and dispense depth in the mixing is separate from the aspiration and
dispense depth in the options menu, which specifies the depth to aspirate and dispense the
sample for transferring from the plate to slides)

NAP/Reagent Addition

This application tab allows the user to set up the workstation for multi-dispensing reagents
from reservoir/96-well plates to target plates. This application tab also allows the user
incorporate the shaker and the cooler/heater block. The order of execution can be specified
under the “Options” section. Options A, B, or C can be selected in the drop-down menus. To
change the order, click the “Reset Order” button.
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Option A — Liquid transfer

Option B — Shaker
Select the shaking time, speed, and swing. A plate can be moved from its original
position to the shaker and back by selecting the positions on the bottom of the Option B

section.

Option C — Cooler/Heater Block

This option allows for incubation steps. The temperature and incubation time can be
set. Make sure that position 12 is selected for the “Plate” field, as this is where the
cooler/heater block is located. A plate can be moved from its original position to the
cooler/heater block and back by selecting the positions on the bottom of the Option C

Plats Ristormatting i AmpliSlide i NAP/Reagent Addition |
Clear Advanced Reagenl t &scidition B Dicloy After Sequence (hhmmss] [npapon == | 2Ptens
|Dption & =~

‘Gptian &
Sample
Source [11 =l walume (uL) 50 Target |; Q}é‘] Optian A

[T Customize Yolume And Z0Ffset v Dispose Of Tip
I Don't Dispose OF Tip In One Target

T 2z 3 3+ & & 7 =@
¥ Tip Selection Options

i 2 3 4 F B 7 8 8 11 —— =
A A &
& ip Box Pasition -
o SO G S S
lolelels! S CHOC I I I ol
Roseret OOOCOCO0 _ |
Koy I Mix Before Aspiration
HOOCE® Mix Cycles m
MisVolume L) o

Asp Depth (mm] [0
DispDepth o) [

Dption

Evecution Ordec[s__~][8__ <][C_ =] FesetOrder |
Option B Option C I 43 First
¥ Shaking Time 00 A0~ B = = ?:ﬁn%‘:f;‘tﬂg“”d C I~ Mix &fter Dispensing
Speed [rpmi: 1000 I T Mix Cycles 0
Swing [stepl 20000 o
- Temperatwe [B5 MixVolume [ul] [0
Magnet Standbw Time: |00:00:00 —— l—
Incubation Time [00:00:00  —— CeeDeaimnI IS0
[ Tiansfer Taiget To Dizp Depth (mm]  [o
Move Plate Before Incubation
Move Plate “without Liquid Addition
[11 =] -1z =] =~ &=
Move Plate After Incubation Move Plate After Liquid Addition
[12 =l - =l  ® - =

Move Plate To Shaker: |11 = >z -
have Ta Magnstic 2

Block After Shaking |12 =~ =l
Mo Back To b

Shaker = s =l

Figure 30: VERSAware/NAP Reagent Addition

To create a NAP/Reagent Addition sequence, follow the steps below:
1. Drag and drop the plate/tube block type from the “Plate Library” on the top right side to

the “Deck Configuration” on the top left side to their corresponding positions. Also drag
the necessary 4-channel pipette tips into the tip positions. (The 4-channel tip boxes are

indicated with a 4 in parentheses).
2. Select the position of the source from the “Source” drop-down menu. To use the

Reagent Drop, select position 19.
3. Select the position of the target from the “Target” drop-down menu.

4. Make sure that the 4-channel pump is selected in the “Single/Four Channel” icon i .In

the source section, select the wells from which the samples will be transferred. Then in

the target section, select the wells for the samples to be transferred into.
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5. Inthe “Sample Volume” field, input the volume of the sample to be transferred.
6. Other options are available which can be included in the sequence (mixing, delays, tip
disposal after every dispense)

7. Remember to save your created sequence by clicking on the “New Sequence” icon. If
this is an addition to an existing assay, highlight the assay name of the left screen and
then proceed to click the “New Sequence” icon. You would be given the option to enter
the new sequence name.

12.9.5 Assay/Sequence Screen
The Assay/Sequence screen is located on the left side of the main interface screen. It contains
all of the available assays (indicated by a red arrow). Click on the assay to display all of the
sequences within the assay (indicated by a blue arrow). To start running an assay, highlight the
assay/sequence in this screen, then click the “Start” icon. The assays/sequences can be
exported by highlighting it, then clicking “File = Export > Export Assay/Sequence”. Assays can

also be imported by clicking “File = Import”.
I @ Tem [ Author : &dmin - LastTime : 2012-03-05 10:27:43 ]

l @ shakmg[ﬁ-\uthor Admin - LastTime : 2012408-31 14:31:40 ]
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Figure 31: Assay/Sequence screen

12.9.6 Sequence Steps Screen
The Sequence Steps screen is located on the right side of the main interface screen. When an
assay/sequence is selected, it will display every single step or action that the instrument will
take during that particular assay/sequence. Make sure that the assay/sequence is displayed on
the Sequence Steps Screen before starting a run. A particular sequence can be resumed by right
click on the sequence, then clicking “Resume the step”.

[~ regular s [ Author : Admin  LastTime : 2012-09-05 12:11:26 | (12 steps]

- [01]{Target:=AS01} Engage Tin [ 1 [AmID] 5 [Posiion] -20 [Safety ZDffset] 1 [Mumber of Reserved Positions] 4 11[1)

<o [02]4T arget: =4S 01} Pump Asprating ( 3 [Pump D] 1 [ction] 256 [Steps] 20 [Vokume] )

o [(3]4T anget: =4S 01} Mave &im To Safety Z-0fsat (1 [am ID] 90 [Safety Z-Difset] |

- [04] 4T arget: =4S 01} Open the LLS ( 3 [Depth] 1 [Reserve])

- [05]{T arget: =501} Mave Am To Pasition (1 [Am D] 1 [Position] 70 [Plate Type] 2 [&mMode] 11 [PinGioup]  &[Cokmn] 1[Row] 10 Z-0ffset] 3 [Pumpld] 1 [action]
0] 4T arget: =4S 01} Mave &m To Position [ 1 [Am 0] 1 [Postion] 70 [Plate Type] 5[AmMade] 11[PnGioup] &[Cowmn] 1[Row] 75 [Z-0ffsel])
o [O7]4T anget: =4S 01} Mave &im To Safety Z-0fsat (1 [am ID] 90 [Safety Z-Difset] |

- [0B] 4T arget: =401} Mave &um To Pasition {1 [4m D] 11 [Position] B8 [Plate Type] 2 [AmMade] 11 [FinGroup] 1 [Colmn] 1[Row] 8 [Z-0ffset] |
{081 Tatget <4501} Punp Dispensig (3 Pump D] 24ction] 1469 Steps] 120 Walurel )

< [10]4T arget: =401} Mave &um To Pasition [ 1 [Am 0] 11 [Position] 58 [Plate Type] S[ArmMode] 1 {FinGroup] 1 [Column] 1 [Row] -6 [Z-0ffset] )
<o [11]4T arget: =401} Dispose Of Tip (1 [Postion] 11 [Fin Group] |

o [12]{T arget =AS01} Iibiafeation A Dewices

Figure 32: Sequence steps screen
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12.10 Liquid Level Sensing

12.10.1 Liquid Level Sensing Modes
There are two liquid level sensing (LLS) mode capabilities on this instrument: Regular LLS and
Reverse LLS.
= Regular LLS — In this LLS mode, the syringe pump will only start aspirating once the final

pipette tip in the 4-channel pump detects sufficient liquid. If one or more wells do not have
sufficient liquid, an error message will occur, prompting the user to add more liquid. This
LLS mode will be turned on throughout all sequence except steps that involve transferring
all but “XplL” liquid to a sample tube.

= Reverse LLS — In this LLS mode, the syringe pump will start aspirating once the first pipette
tip in the 4-channel pump detects liquid. Once liquid is detected, the pump will start to
slowly aspirating liquid while moving down until it has reached the height of the volume to
be remained in the well. This LLS mode is used for steps that involve transferring the
supernatant to a separate tube without disturbing the pellet on the bottom of the well.

To use the LLS functions, go to the VERSAware interface = Options icon = Others tab. On the
bottom of the screen under the “Liquid Level Sensing” section, select “Open Level Sensing”.
This  turns on the liquid level sensing function for the instrument. If the “Regular LLS” option
is selected, the instrument will go to the Regular LLS mode. If the “Regular LLS” option is not
selected, the Reverse LLS mode will be used instead.

LiguidHevetSenzing
[+ Open Level Senzing [v Regular LLS Z-Offget (mm) |3
[ Initialize Before Sequence [¥ 1 ¥ Safe Amn Moverent

I Initialize 4-channe! Pump Before Azpiration

[ Initiglize Z-axis After Tip Engagement

Festore D efault Save Default Apply | o 0K | ¥ Cancel |

Figure 33: VERSAware/Options/Others tab

12.10.2 Checks & Calibrations (Single Channel)
This section deals with both manual check and calibration check of the liquid level sensor
equipped with the VERSAware workstation. You are advised to manually check the sensor’s
operation before or after calibration check. It is good practice to manually check the sensor’s
operation periodically to ensure it is in good working condition.

Manual Check for LLS Operational Capability

1. Move arm to an empty position anywhere on the deck

2. Open the Aurora Station interface and click on the “Level Sensing” tab

3. Click “Initialize”. A pop-up dialog will appear saying, “initializing in progress”
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4. The “Level Sensing Log” on the right side will show the signal levels following the time at

various refreshments rates

5. Place your finger slightly below the syringe/tip barrel (without a tip)

6. Note the jump of the signal from ~100 to ~200

7. Insert a black, conductive tip into the barrel

8. Place a tube with ~5-7mL distilled water underneath the tip until the tip is slightly
submerged

9. Not the signal level changing from ~100 to ~200

If the above are observed when performing steps 1 — 9, then the liquid sensor is working as it
should. Proceed to calibrate or check COM ports if you observe no change in the signal level.

Robotic &m | Syinge Pump| Cooler Block | Shaker | Tin Changer | Gripper  Level Sensing | Command Lag |
Lewvel Sensing Control Lewvel Sensing Log

COM Ports [20 [z [z (iE]

1217-27 PM 94
Maximum Retries |2 I~ Geom = }Sl; Sg Em gi
Retry Pullback (mm) [20 E; gg Em gj

1217.22PM 94~
& Unlock I E J EF

121728 PM 81
121727 P 81

12:17:26 PM 81
12:17:26 P 81
12:17:24 P 81
250 12:17:22 P 81
121721 P81 -

Lewel Sensing Monitar

TZi7EM el -
200 121727 PM 1
121726 PM 1
121735 P 1
121724 PM 1
150 £ 127,23 PH 81
! wsz 12172281 -

’ﬂ { e 1217:28PM 82«
N LS4 12:17:27 Pid 82 |
121726 PM 82
121725 PM 82
121724 P 82
50 121723 PM 82
1217.22P 82 -

g &7 Clear

285

T Ports: 8- 148 11-7- 13- 12+ | Temperature [T} 125 ® Wxsnz 1217 PM
Figure 34: Aurora Station/Level Sensing Tab

LLS Calibration Check for a Current Plate Type

1. Open the Aurora Station interface and click on the “Robotic Arm tab”

2. Select an empty row in the bottom of the table, type in a random position number (100)
and a comment (LLS Check — Surface Position). Leave all the other fields empty and highlight
the new row entry.

Pasition | Step (4][ Step [v]{ Step ]| Comment -
14 7837 (2825|7737 1000 pL Tip Bow/Plate ]

15 10233 |2526 |7756  |20pL Tip Bos/Plate

16 1] o] 7367 |Priming Position

17 a 133 7132 |Waste Position

18 i 2868 [B3IF  |The Chute =l
* -

Figure 35: Robotic Arm Tab/Position record table

3. Click on the “Settings” icon ) in the top menu, then the “Advanced” tab.
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BooLicyn)
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4. On the bottom left corner under “Test Position”, select the position to test. To the right
under “Plate Type”, select the plate type to test.

Test Pozition [Plate Type]

Postion [15 - 20 L Tip Bow/Plate -]

Figure 36: Aurora Station Settings/Advanced Tab

5. Click on the “Plate Types” tab.

6. Under the “Symmetrical Plates” section, select the same plate type by highlighting the field.

7. In the “Liquid Level Sensing” table to the right, also select the corresponding plate type
(refer to the plate type number). There will be several entries of the same plate type with
different depth & volume. Select the entry with the lowest volume (not including 0).

General] Advanced] Accessones Plat l Hardware I

Symmetrical Plates [Flate Types: 1-99] Liquid Level Sensing

Plate Type )Description Columng | Rows | Column Distance | « Plate Type ) Depth Wolume -
» 96-well Plate 12 g 9 = [p» [~—"|108504 [0 —]

2 384-wel Plate 24 16 |45 1 103572 |20

3 1536-well Plate 48 3223 1 96174 40

4 12-column Reservair 12 1 3 1 4631 [=11]

5 4-glaze Shde Tray (< 13,2066, 18,44 1 .0784 1 7.6446 100

B 20pL Tip Box [1-channel] 12 8 9 - 1 5.9184 140
[«] | v[] 1 46854 [180 -
@ =@

Figure 37: Aurora Station Settings/Plate Type Tab

8. Using a manual pipette, dispense an equal amount of that volume into the top left well (A1)
of the testing plate. For example, if 10l was selected in the table, then there should be
10uL of liquid in the well.

9. Manually insert a black, conductive tip into the first barrel.

10. Click the “Test” icon _=_. The robot will move to well A1 position just above the surface of
the plate.

11. Click on the “Robotic Arm” tab.

12. Ensure that the coordinates of the current robotic arm position is present in the “Go X, Go

Y, Go Z” fields above the table.
Gox|[0 ] Gew|[0 | GezZ|[0 | GoxvZ]

Figure 38: Aurora Station/Robotic Arm Tab

13. Select the new entry that was created (Position 100) by highlighting it, then click the “Save”
button. The current coordinates should now be saved onto the entry. This is the plate
surface coordinates.

14. In the “Arm Control” section on the bottom left, enter the “10” in the “Steps” field and
check “No Z Up”.
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Srtl-ue-n':::ontmlﬂﬂﬂ R
v e B 2!
v e v w| ¥]

Figure 39: Aurora Station/Robotic Arm Tab

15. Note the liquid level sensing signal on the bottom right corner of the interface next to the
date and time. After making a visual record of this value, attempt to move the tip down
with the step arrow controls. Move down until the tip barely touches the surface of the
10uL liquid. You will notice the signal increasing as the tip moves down.

The difference in signal detection from the plate surface to the surface of the liquid
(10pL) is the “Detection Range” in the “Plate Types” tab, “Liquid Level Sensing” section.
- Detection Range: The lowest point that the robot will move down to detect

liquid level. During liquid level sensing, the difference in signal must be greater
than the detection range for the instrument to register that there is sufficient
liquid. If the difference in signal is less than the detection range, an insufficient
liqguid message will pop up.

- Base Offset: A safety mechanism to prevent the instrument from hitting the
bottom of the tube/plate. If the instrument reaches the base offset depth, an
insufficient liquid message will pop up.

This should be similar to what is detected currently. For example, if the signal was 142 at
the plate surface and was 154 at the liquid surface, then the difference is 12+1 for the
detection range.

- The value in the “Detection Range” field for the plate type should be equal to or
slightly greater than the “Depth” field for Volume 0.

W98 [EDeenz 1217 |

Figure 40: Bottom of Aurora Station screen

16. To check the depth offset at the 10uL surface, click on an empty row in the “Robotic Arm”
tab. Make sure that the tip is touching the surface of the liquid.

17. The new coordinates should be present in the “Go X, Go Y, Go Z” fields above the table.

18. Click on the “Offset” button to view the “Offset Calculator”.

19. Under the “Height Difference” section in the “Offset” field, the value is the height difference
from the plate surface to the liquid level surface. This value should correspond to or be
similar to the “Depth” value of the 10uL volume in the “Aurora Station Settings > Plate
Types tab”. If it isn’t, change or edit to the updated value.
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20.

21.

22.

23.

Height Difference

Z1(step] [F132 Liquid Level Sensing
Plate TypeADepth  \[¥olume -
Z2[step] 7801 b |1 214481 _J[10 =]
Difference [mm] |27 4451 ! 10372 |20
1 96174 40
Offzet mm) |21 4481 1 863 £0
1 7.644E 100
Tin Cabration |/ 1 59184 140
L Tip Calioraten | 1 4585|180 =
Figure 41: Aurora Station/Robotic Arm Tab/Offset Calculator Figure 42: Aurora Station Settings/Plate Types Tab

Next, check the minimum level sensing at “0” depth.

In the “Robotic Arm” tab, move the tip further down with the step arrow controls until the
tip surface barely touches the bottom of the well. The signal value should be similar to the
10uL liguid surface value.

Repeat steps 16 — 19 for the OuL volume and depth.

Perform the same steps as above to check for the 20uL volume and depth. Remember to
manually pipette an additional 10puL of liquid to the same well of the plate.

Check the 30puL volume using the same steps as above and so on. If the checks seem within
range of the depths listed in the “Plate Types” tab, “Liquid Level Sensing” section, discontinue
the calibration check procedures for the rest of the volumes. A rule of thumb would be to
perform checks for the volumes used most frequently regarding a specific plate type.
Remember to have the right amount of liquid in the well when testing for that volume.

12.10.3

Adjusting the Depth to Match Remaining Volume

For the Reverse LLS method, if the actual remaining volume is less than the targeted remaining
volume, the following steps should be taken to correct the difference.

Check the teaching position for the source plate (Refer to Section 3.1.1.1 — Calibrate a
Position)
Check the plate type offsets (Refer to Section 3.1.1.3 — Adjust Plate Type Offset)
If the teaching position and plate type offsets are correct and the actual remaining volume
is still less than the targeted remaining volume, the depth in the “Aurora Station Settings
Liquid Level Sensing” can be adjusted.
In the Aurora Station interface, click on the “Settings” icon, then the “Plate Types” tab.
On the right under the “Liquid Level Sensing” section, find the plate type of the source
plate.
Adjust the depth of the corresponding volume. The value entered in for “Depth” is how
far below the surface of the plate that the pipette will go down to to leave the
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corresponding volume of liquid. To leave more volume, decrease the value for “Depth”

and vice versa. If the targeted volume in the sequence does not correspond to any
volume in the table, the depth will be calculated via a linear relation to the volume.
When finished, click on another cell to switch records, click “Apply”, then “OK”.

Liquid Level Sensing

Plate Typ&Depth O [Valume -
b |1 108504 |0 =

1 103872 |20

1 96174 40

1 8.631 B0

1 76445 100

1 59184 140

1 46854 180 -

Figure 43: Aurora Station Settings/Plate Types Tab

12.11 Setting Up A Run
The VERSAware interface allows the option to set up runs with various options and tasks. Only
the sequences that will be used for the automated differential digestion protocol will be
described. To set up an assay/sequence, go to the VERSAware interface and click on one of the
“Application Tabs”. After setting up a sequence by following the steps below, click the “Add
Sequence” button. If this is the very first sequence in an assay, the software will prompt for you
to name the assay, then the sequence. To add more sequences to the same assay, make sure
the assay is selected prior to clicking the “Add Sequence” button. If any changes/updates are

made after adding the sequence, make sure to click the “Save Current Sequence” icon @ to
save those changes.

The following are instructions and parameters on how to set-up the various sequences used:

= Shake
APPLICATION TAB — NAP/REAGENT ADDITION
Option B

Shaking Time (min) 30

Shaking Speed 1,000

Shaking Swing 20,000

Move Plate to Shaker 11> 12

Delay After Sequence | 9 hr

Execution Order B
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» Transfer Aqueous Extract to Tubes (1-32) & Set Background Temp to 56°C

APPLICATION TAB — NAP/REAGENT ADDITION
Option A
Source 11
Target 13
Remaining Vol. (L) 50
Dispose of Tip Yes
Tip Selection Option 5
Drop Off Tips Yes
Execution Order A

Select wells A1 —H4 on the source plate and wells A1 — D8 on the target plate

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
(4 x 1000pL) Offset Offset
Air Gap (uL) | 250 96 Deep 36 8 Open Level | Yes
(Promega) Sensing
32 Screwtop 10 8 Regular LLS | No
Tube Holder

» Transfer Aqueous Extract to Tubes (33-64)
Same as Transfer Aqueous to Tubes (1-32), except select position #14 as target.
Select wells A5 — H8 on the source plate and wells A1 — D8 on the target plate
» Transfer Aqueous Extract to Tubes (65-96)
Same as Transfer Aqueous to Tubes (1-32), except select position #15 as target and add
Options B and C.
Select wells A9 —H12 on the source plate and wells A1 — D8 on the target plate

APPLICATION TAB — NAP/REAGENT ADDITION
Option A Option B Option C
Source 11 Shaking Time (min) | 2 Set Temperature (°C) | Yes
Target 13 Shaking Speed 1,000 Set Background Yes
Temperature (°C)
Remaining Vol. | 50 Shaking Swing 20,000 Plate 12
(ML)
Dispose of Tip Yes Move Plate to 11> 12 Temperature 56
Shaker
Tip Selection 5 Move to Magnetic 12> 11
Option Block After Shaking
Drop Off Tips Yes
Execution Order A, B, C
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» Transfer to Slides (1-32)

APPLICATION TAB — AMPLISLIDE
Source 11 Mixing Yes
Tip Box 2 Mix Cycles 3
Target 8 Mix Volume(puL) 20
Slides 1-4 Asp Depth (mm) 38
Sample Volume (uL) |5 Disp Depth (mm) 30
Dispose of Tips Yes
Select wells A1 —H4 on the source plate and wells A1 — B4 for all four slides.
OPTIONS TAB
Syringe Pump Plate Types | Aspiration | Dispensing Other
Offset Offset
Air Gap (pL) 20 96 Deep 38 8 Open No
(Promega) Level
Sensing
Mix Air Gap (pL) | 15 AmpliSlide | -5 -5 Regular | No
LLS

» Transfer to Slides (33-64)
Same as Transfer to Slides (1-32), except select position #9 as target
Select wells A5 — H8 on the source plate and wells A1 — B4 for all four slides
« Transfer to Slides (65-96)
Same as Transfer to Slides (1-32), except select position #10 as target
Select wells A9 —H12 on the source plate and wells A1 — B4 for all four slides
Add Delay After Sequence: 9 hr

= Add Tween
ApPPLICATION TAB — NAP/REAGENT ADDITION
Option A

Source 19

Target 12

Sample Volume (uL) 510

Execution Order A

Make sure single channel mode | is selected

Select valve #2 on the source section and select samples wells A1 —H12 on target plate
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Add Pro K & Incubate at 56°C for 30 Min

APPLICATION TAB — NAP/REAGENT ADDITION

Option A Option B
Source 1 Shaking Time (min) 30
Target 11 Shaking Speed 1,000
Sample Volume 10 Shaking Swing 20,000
(ML)
Dispose of Tip Yes Move Plate to Shaker | 11 =2 12
Tip Selection 2 Move to Magnetic 12> 11
Option Block After Shaking
Drop Off Tips Yes
Delay After 9 hr
Sequence

Execution Order A, B

Select wells A8 — D8 on the source plate and wells A1 — H12 on the target plat

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
(4 x 1000p.L) Offset Offset
Air Gap (uL) 30 96 Deep 36 28 Open Level | No
(Promega) Sensing
32 Screwtop Tube | 43 8 Regular LLS | No
Holder
» Transfer EC Fractions to Tubes (1-32)
APPLICATION TAB — NAP/REAGENT
ADDITION
Option A
Source 11
Target 13
Remaining Vol. 50
(uL)
Dispose of Tip Yes
Tip Selection 5
Option
Drop Off Tips Yes
Execution Order A
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Select wells A1 —H4 on the source plate and wells A1 — D8 on the target plate

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
Offset Offset
Air Gap (uL) | 250 96 Deep 36 8 Open Level | Yes
(Promega) Sensing
32 Screwtop 10 8 Regular LLS | No
Tube Holder

» Transfer EC Fractions to Tubes (33-64)
Same as Transfer EC Fractions to Tubes (1-32), except select position #14 as target
Select wells A5 — H8 on the source plate and wells A1 — D8 on the target plate

» Transfer EC Fractions to Tubes (65-96)
Same as Transfer EC Fractions to Tubes (1-32), except select position #15 as target
Select wells A9 —H12 on the source plate and wells A1 — D8 on the target plate

- Add MTL Buffer (1-32)

APPLICATION TAB —
NAP/REAGENT ADDITION
Option A

Source 19
Target 13
Sample 400
Volume (pL)

Execution Order A

Make sure single channel mode | is selected
Select valve #3 on the source section and select samples wells A1 — D8 on target plate

« Add MTL Buffer (33-64)
Same as Add MTL Buffer (1-32), except select position #14 for target
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- Add MTL Buffer (65-96)
Same as Add MTL Buffer (1-32), except select position #15 for target and add Option B.

APPLICATION TAB — NAP/REAGENT ADDITION
Option A Option B

Source 19 Shaking Time (min) 2
Target 13 Shaking Speed 1,000
Sample 400 Shaking Swing 20,000
Volume (pL)

Move Plate to Shaker | 11 > 12

Move to Magnetic 12> 11

Block After Shaking

Execution Order A, B
« Transfer to Slides (1-32)
APPLICATION TAB — AMPLISLIDE
Source 11 Mixing Yes
Tip Box 2 Mix Cycles 3
Target 8 Mix Volume(uL) 20
Slides 1-4 Asp Depth (mm) 38
Sample Volume (uL) |5 Disp Depth (mm) | 30
Dispose of Tips Yes
Select wells A1 —H4 on the source plate and wells A1 — B4 for all four slides.
OPTIONS TAB
Syringe Pump Plate Types | Aspiration | Dispensing Other
Offset Offset
Air Gap (uL) 20 96 Deep 38 8 Open Level No
(Promega) Sensing

Mix Air Gap 15 AmpliSlide -5 -5 Regular LLS No

» Transfer to Slides (33-64)
Same as Transfer to Slides (1-32), except select position #9 as target

Select wells A5 — H8 on the source plate and wells A1 — B4 for all four slides

« Transfer to Slides (65-96)
Same as Transfer to Slides (1-32), except select position #10 as target

Select wells A9 —H12 on the source plate and wells A1 — B4 for all four slides
Add Delay After Sequence: 9 hr
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= Add Tween

APPLICATION TAB — NAP/REAGENT ADDITION
Option A

Source 19

Target 12

Sample Volume 290

(ML)

Execution Order A

Make sure single channel mode 1 is selected

Select valve #2 on the source section and select samples wells A1 —H12 on target plate

» Add Mg/Ca Salts

APPLICATION TAB — NAP/REAGENT ADDITION
Option A

Source 1

Target 11

Sample Volume 25

(ML)

Dispose of Tip Yes

Tip Selection 2

Option

Drop Off Tips Yes

Execution Order A

Select wells A7 — D7 on the source plate and wells A1 — H12 on the target plate
Select the option “Prime syringe pump before running sequence”.

OPTIONS TAB
Syringe Pump Plate Types | Aspiration | Dispensing Other
(4 x 1000p.L) Offset Offset
Air Gap (uL) 20 96 Deep 36 38 Open Level | No
(Promega) Sensing
Priming Cycles | 8 32 Screwtop | 43 8 Regular LLS | No
Tube Holder
Back Aspiration | 100
(uL)
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= Add DNase & Incubate at 56°C for 15 min

APPLICATION TAB — NAP/REAGENT ADDITION
Option A Option C
Source 1 Set Temperature Yes
Target 11 Set Background No
Temperature
Sample Volume 15 Plate 12
(ML)
Dispose of Tip Yes Temperature (°C) 56
Tip Selection 2 Incubation Time 15
Option (min)
Drop Off Tips Yes Move Plate Before 11> 12
Incubation
Mix After Yes Move Plate After 12> 11
Dispensing Incubation
Mix Cycle 1
Mix Volume (L) 30
Asp Depth (mm) 36
Disp Depth (mm) 15
Execution Order: A, C

Select wells A6 — D6 on the source plate and wells A1 —H12 on the target plate

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
(4 x 1000p.L) Offset Offset
Air Gap (uL) 30 96 Deep 36 38 Open Level No
(Promega) Sensing
Mixing Air Gap 15 32 Screwtop 43 8 Regular LLS No
(L) Tube Holder
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» Add EDTA & delay for 10 min

APPLICATION TAB — NAP/REAGENT ADDITION
Option A
Source 1 Mix After Dispensing | Yes
Target 11 Mix Cycle 2
Sample Volume 20 Mix Volume (L) 30
(ML)
Dispose of Tip Yes Asp Depth (mm) 36
Tip Selection 2 Disp Depth (mm) 15
Option
Drop Off Tips Yes
Delay After 10 min
Sequence
Execution Order: A

Select wells A5 — D5 on the source plate and wells A1 —H12 on the target plate

OPTIONS TAB
Syringe Plate Aspiration | Dispensing Other
Pump Types Offset Offset
(4 x 1000pL)
Air Gap (uL) |20 96 Deep 36 38 Open Level | No
(Promega) Sensing
Mixing Air 15 32 43 8 Regular LLS | No
Gap (uL) Screwtop
Tube
Holder
= AddProK
APPLICATION TAB — NAP/REAGENT ADDITION
Option A
Source 1
Target 11
Sample Volume (uL) 10
Dispose of Tip Yes
Tip Selection Option 2
Drop Off Tips Yes
Execution Order: A

Select wells A8 — D8 on the source plate and wells A1 —H12 on the target plate

FBU Quality Control Manual Part 2 Adopted:  03-DEC-12
Approved By: M. Gibbons Page 46 of 57 Effective Date:  04-JAN-15

Author: JSM/HW U NOFFICIAL CO PY Replaces Version:  23-JUN-14



QA Manual Appendix E - taken from Part 2 of archived QC Manu#&hchment A

Oakland Police Department Criminalistics Laboratory
Forensic Biology Unit
Quality Control Manual

PART 2. GENERAL APPROACH TO QUALITY CONTROL

OF EQUIPMENT USED IN DNA ANALYSIS

Author: JISM/HW

UNOFFICIAL COPY

Replaces Version:

23-JUN-14

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
(4 x 1000pL) Offset Offset
Air Gap (pL) 30 96 Deep 36 38 Open Level | No
(Promega) Sensing
32 Screwtop | 43 8 Regular LLS | No
Tube Holder
« Add DTT & Incubate at 56°C for 15 min
APPLICATION TAB — NAP/REAGENT ADDITION
Option A Option C
Source 1 Set Temperature Yes
Target 11 Set Background No
Temperature
Sample Volume 20 Plate 12
(ML)
Dispose of Tip Yes Temperature (°C) 56
Tip Selection 2 Incubation Time 15
Option (min)
Drop Off Tips Yes Move Plate Before 11> 12
Incubation
Move Plate After 12> 11
Incubation
Execution Order: A, C
Select wells A4 — D4 on the source plate and wells A1 —H12 on the target plate
OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
(4 x 1000p.L) Offset Offset
Air Gap (uL) 20 96 Deep 36 38 Open Level | No
(Promega) Sensing
32 Screwtop 43 8 Regular LLS | No
Tube Holder
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« Transfer SP Fraction to Tubes (1-32)

APPLICATION TAB — NAP/REAGENT ADDITION
Option A

Source 11

Target 13

Sample Vol. (uL) 700

Dispose of Tip Yes

Tip Selection 5

Option

Drop Off Tips Yes
Execution Order A

Select wells A1 — H4 on the source plate and wells A1 — D8 on the target plate

OPTIONS TAB
Syringe Pump Plate Types Aspiration | Dispensing Other
Offset Offset
Air Gap (uL) | 200 96 Deep 38 35 Open Level No
(Promega) Sensing
Delay After | 4 32 Screwtop 10 8 Regular LLS No
Aspiration Tube Holder

« Transfer SP Fractions to Tubes (33-64)
Same as Transfer SP Fractions to Tubes (1-32), except select position #14 as target
Select wells A5 — H8 on the source plate and wells A1 — D8 on the target plate

« Transfer SP Fractions to Tubes (65-96)
Same as Transfer SP Fractions to Tubes (1-32), except select position #15 as target
Select wells A9 —H12 on the source plate and wells A1 — D8 on the target plate
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- Add MTL Buffer (1-32)

APPLICATION TAB — NAP/REAGENT
ADDITION
Option A
Source 19
Target 13
Sample Volume 400
(mL)
Execution Order A
Make sure single channel mode 1 is selected

Select valve #3 on the source section and select samples wells A1 — D8 on target plate

- Add MTL Buffer (33-64)
Same as Add MTL Buffer (1-32), except select position #14 for target

- Add MTL Buffer (65-96)
Same as Add MTL Buffer (1-32), except select position #15 for target
Set background temperature to 15°C.
Set Execution order to be “A, C”.

12.12 Running A Protocol
= Start-up
Start the VERSAware software by double-clicking on the VERSAware 1100 icon on the

desktop. Turn on the robot by turning clockwise the red button on the button right corner of
the robot.

« Initializing
Each component of the instrument (syringe pump, robotic arm, shaker, etc.) must be

initialized before it can function. The “Home” icon * will initialize all devices, drop off any
tips that are engaged, and return the robotic arm to its safe position. It is a good practice to
“home” the robot once it is turned on.

= Syringe Pump Priming
The syringe pump must be primed before each run. This will remove any air leaks or air
bubbles in the tubing system, which may cause inaccurate pipetting volumes. To do so, click
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on the “Syringe Pump” icon 0 , then the “4x1000uL” tab. Check the “Priming” option, and
type in “8” and “100” for the “Priming Cycles” and “Back Aspiration Volume”, respectively.
Click the “Prime” button to start.

Syringe Purmp Priming
1000uL | 4x 1000 uL |

[~ Priming

Friming Cycles [10—:'

Back Aspiration Yolume [ul] |100

Figure 44: Syringe Pump Priming

« Reagent Drop Priming
At the end of a run, the reagent drop tubings will be filled with water to prevent
crystallization within the tubings. Prior to starting a run, these tubings must be filled with
the appropriate buffers for the protocol. To distinguish between water and buffers, the
water in the tubings will first be flushed out with air, then filled with buffer.

Place a container under position 6 to catch the liquid. Remove the two red bottle caps from
the deionized water bottles and place them in empty bottles. Click on the “Syringe Pump”

icon 04 . In the “Reagent Drop Priming” section, type in “2000” for the “Priming Volume”.
Click on the “Reagent” button to start priming. This will remove any water in the tubes and
fill it with air. After the run is finished, place each of the caps in their corresponding reagent
bottle (Bottle 2: Tween 80 ; Bottle 3: MTL Buffer). In the “Reagent Drop Priming” section,
type in “4000” for the “Priming Volume”. Click on the “Reagent” button to start. The first
1000 — 2000pL will be just air while the system is beginning to fill itself with the reagents.
When liquid is dispensed from the reagent drop valves, this indicates that the tubes are
now filled with the reagent and is ready for use.

Reagent Drop Priming

Primnirg “alume [ul] | 2000
@ Reagent ‘ At Prime ‘

Figure 45: Reagent Drop Priming

» Starting an assay/sequence

In the VERSAware interface on the left side of the screen, click on the assay/sequence to
run. To run an entire assay, click on the assay. To run a specific sequence, click on the
sequence. Make sure that the assay/sequence is displayed in the “Sequence Steps Screen’
on the very right.

4
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» Resuming from the middle of an assay/sequence

An assay/sequence can be resumed from any step. Prior to resuming a step, “home” * the
robot first to ensure that the robotic arm is in a safe position. In the “Sequence Steps
Screen”, right-click on the step to resume from, and click “Resume the step”. If this is a
pipetting step, resume from its previous “Engage Tip” step.

« Emergency stop button

The red button on the bottom right corner of the instrument can be pushed anytime to
completely stop the instrument. This should be used when it is observed that the robotic
arm might crash into something. After pushing the emergency stop button, the robot will be
turned off. The software must also then be turned off, restarted, then the robot turned on
again so that the software can be synced with the robot.

» End of run priming

Prior to turning off the instrument at the end of the run, prime the reagent drop valves with
water. The reagents that are used, especially the MTL Buffer, have salts in the solution that
might crystallize and plug up the tubings. To prevent this, the reagents in the reagent drop
valves must be flushed out after every run and filled with water instead. To do so, remove
the caps from the reagent bottles and place them into the deionized water bottles. Click on
the “Syringe Pump” icon. In the “Reagent Drop Priming” section, type “4000” for the
“Priming Volume”. Click the “Reagent” button to start.

12.13 UV/HEPA Bio-Containment Hood
The bio-containment hood is designed to provide sterile air quality for the assay sequence
workspace by utilizing a high efficiency particulate air filter (HEPA). By performing filtration of
the air within the workspace, the hood prevents contamination of the agents used during any
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given sequence. In addition, cross-contamination by harmful particulate or microbes in the air

surrounding the workspace is reduced with the built in UV lamp.
« UV Switch — Turns the UV light source on and off. Used to de-contaminate the deck.

« Fan Switch — Turns on and off the containment hood’s fan to draw external air inward. With
the fan running, air is filtered as it enters the hood.

« Light Switch — Turns on and off the containment hood’s fluorescent light, which allows for a
brighter workspace environment.

» UV Timer Control — Along with the UV switch being turned on, the UV Timer Control can be
used to set the duration of the UV light source. It can be set for different time intervals (e.g.
5, 15, and 30 minutes)

12.14 Maintenance
This section will discuss how to provide maintenance for tubing, how to handle system fluid and
waste bottles, and how to replace syringes.

12.14.1 General Guidelines
It is important to follow the general guidelines and instructions describe in this manual in order
to maintain the proper function of the VERSA Workstation.

Use only clean vessels. Do not leave vessels exposed to dust and dirt overnight. It is
recommended to use sterile pipetting tips with filter barrier. Run additional priming sequence
after the PCR application sequence is finished to avoid air bubble from forming. Use only
distilled water or deionized water as the system fluid. It is recommended to use degassed
system fluid to avoid excess air bubbles in the system.

12.14.2 Tubing
All tubes should be tightly connected to adaptors and should not be twisted or bent. All tubing
is made of durable Teflon which cannot be easily ruptured or bent. When aspirating or
dispensing viscous liquids, please prime the instrument more frequently to remove build-up in
the tubes and lines.

12.14.3 System Fluid
System fluid and waste liquid bottles are pressurized. Therefore the caps should be tightly
sealed to avoid accidental pressure/vacuum release. All tubing should be inserted into the
bottles as described in the “Hardware Installation and Set-up” section of this manual.

Only distilled or deionized water should be used as the system fluid. It is highly recommended
to use degassed system fluid to avoid excess air bubbles in the system.
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It is very important that the waste liquid bottle does not get full. Otherwise, the waste liquid
may fill the vacuum tube and cause damage to the vacuum pump.

12.14.4 Internal Calibration Checks
Position and volume calibration checks should be performed semi-annually.

Instructions on how to perform position calibration checks are found in Section 3.1.1 — Position
Calibration Check. Each deck position, except position #5 and 6, should be tested/calibrated to

determine if slight offsets may have occurred over the time. Accurate position calibrations will

provide increased pipetting accuracy.

Instructions on how to perform volume calibration checks on the syringe pump and reagent
drop are found in Section 3.2.1 — Syringe Pump Calibration Check and Section 4.1 — Reagent
Drop Calibration Check. Instructions on how to perform volume calibration checks for liquid
level sensing are found in Section 6.2.2 — LLS Calibration check for a current plate type. The
volumes that are frequently used in the protocols should be tested by instructing the robot to
manually dispense liquid. If the actual volume dispensed is inaccurate, additional steps should
be taken to created/adjust the calibration table. However, if the volume dispensed is accurate,
no further calibration is needed.

12.14.5 Cleaning
The instrument deck surface should be routinely cleaned with water and ethanol to remove any
contaminants. The plate adaptor blocks should be cleaned at least quarterly with soap water
and ethanol.

12.15 Trouble Shooting
This section will discuss the following potential problems users might encounter with the VERSA
1100 workstation.

VERSA 1100 Troubleshooting

Problem 1 Power is off

Problem 2 No communication with the VERS

Problem 3 Aurora Arm does not respond to operator’s command

Problem 4 Aurora Arm does not move to correct positions

Problem 5 Aurora Arm stops during application sequence run

Problem 6 Syringe pumps do not respond to operator’s command

Problem 7 Syringe pumps do not aspirate or dispense any reagent or buffer

Problem 8 Syringe pumps do not aspirate or dispense accurate volume

Problem 9 VERSA producing unusual noise

Problem 10 Pipetting tips are damaged or bent

Problem 11 Excessive air bubbles are introduced into the system tubing
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Problem 12 Pressure and vacuum pumps are not working

Problem 13 Syringes are leaking or broken

Problem 14 While running the sequence, a hanging drop is formed outside of the tip
Problem 15 The pipetting tip does not aspirate the master mix in the reagent block
Problem 16 Pipetting tips do not aspirate or dispense accurate volume

Problem 17 Pipetting tips do not dispense small volumes (1-5pL)

Problem 18 VERSA stops working suddenly or operation hangs midway

The VERSAware software provides advance error messaging and a detailed log for both Aurora
Arm and Syringe Pumps. Most common problems and solutions are discussed below.

1. Problem — Power is off

Solution — Please check if power cable is properly connected to the VERSA and AC outlet.
Make sure that the power switch is on.

2. Problem — No communication with the VERSA

Solution — Please ensure that USB cable is tightly connected to the VERSA and computer
USB port. Please check correct COMP port configurations in MS Windows XP/2000.

Start = Settings = Control Panel - System = Hardware - Device Manager = Ports
Device status of COM ports should read: “This device is working properly”. All COM port
numbers not exceed 16.

3. Problem — Aurora Arm does not respond to operator’s command
Solution — Please ensure that the arm is initialized in Aurora Station software. Make sure
that the COM port settings are correct in the Aurora Station software. If the problem still
remains, try to shut down and restart the VERSA and initialize the robotic arm once again.

4. Problem — Aurora Arm does not move to correct positions
Solution — Please refer to Section 3.1.1 — Position Calibration Check to adjust or repeat the
teaching procedure for all positions. If the problem still remains, try to initialize the robotic
arm again.

5. Problem — Aurora Arm stops during application sequence run
Solution — Please refer to the Section 3.9 — Aurora Station Settings to decrease robotic arm
speed and acceleration settings for every axis (X, Y, and Z). It is recommended to gradually
reduce the end speed by 500 or 1000 steps/sec. Acceleration should be reduced to 1 or 3
steps/sec?. The user can start the sequence from the step it last stopped at by left clicking
the step and clicking “Resume this step”.
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6. Problem — Syringe pumps do not respond to operator’s command

Solution — Please ensure that both syringe pumps are initialized. Make sure that the COM
port settings are correct. If the problem still remains, try to shut down and restart the
VERSA 1K software and initialize the syringe pump one more time.

7. Problem — Syringe pumps do not aspirate or dispense any reagent or buffer

Solution — Please visually confirm that the plunger of the syringe pump is moving down for
the aspiration function or moving up for the dispensing function. If the plunger is moving,
consult Section 1 — Hardware Installation and Set-up to check for proper syringe pump
tubing connections. Ensure there is no air bubbles observed in the syringe or tubes.

8. Problem — Syringe pumps do not aspirate or dispense accurate volume

Solution — Check that the priming bottle is tightly sealed. Usually if the bottle is over-turned,
no liquid should be leaking from the bottle cap. If it is, the seal is open and the user should
open and re-align the rubber seal along with the screw cap before closing again. Please also
refer to Section 3.2.1 — Syringe Pump Calibration Check section of this manual and perform
new calibration check procedures if necessary.

9. Problem — VERSA producing unusual noise

Solution — This is normal. During the priming sequence, pressure and vacuum pumps start
working and produce unusual noises. The purpose of the pressure pump is to remove air
bubbles from the system’s syringes and tubing. The vacuum pump is used to remove waste
liquid from the priming station.

10. Problem — Pipetting tips are damaged or bent

Solution — In case of accidental tip damage, press the “Home” icon in the VERSAware
software to initialize the robotic and disengage the damaged tip.

11. Problem — Excessive air bubbles are introduced into the system tubing
Solution — Prime the syringe pumps to remove air bubbles.

12. Problem — Pressure and vacuum pumps are not working

Solution — Please contact Aurora Biomed to obtain new pressure and vacuum pumps and
instructions on how to install them or request technical assistance.

13. Problem — Syringes are leaking or broken

Solution — Please contact Aurora Biomed to obtain new pressure and vacuum pumps and
instructions on how to install them or request technical assistance.
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14. Problem — While running the sequence, a hanging drop is formed outside of the tip

Solution — The engaged pipetting tip is probably loose. Check the position calibration of that
tip box. Also, check to see if the tip box is place in the correct orientation by verifying that
the white dot on the tip box is on the upper left corner. Putting in the tip box in an incorrect
orientation can cause the position calibration to be slightly off, causing an imperfect
engagement of the tip barrel and the tip. After engagement, tip should be tightly fitted to
the barrel.

15. Problem — The pipetting tip does not aspirate the master mix in the reagent block

Solution — The pipetting tip probably touches the bottom of the 7 mol vial. Please refer to
Section 5.3.3.1 — Options/Plate Type Settings to decrease the Master Mix Block Depth
(mm). Or, the pipetting tip might be above the master mix volume level. Increase the
Master Mix Block Depth (mm) in this case. Alternatively, click “Pause” when the tip goes to
aspirate the solution and subsequently check/fix the Z-offset (calculate with Z-Offset
calculator).

16. Problem — Pipetting tips do not aspirate or dispense accurate volume

Solution — Check if there are air bubbles in the tubing. If so, prime the syringe pumps to
remove the air bubbles from the syringes and system tubing. Another reason might be that
the engaged pipetting tip is loose. Please teach the related tip box positions approximately
20-30 steps lower (Z-axis) as described in Section 3.1.1 — Position Calibration Check. The
syringes installed within the syringe pump might be loose as well. Contact Aurora Biomed
for assistance.

17. Problem — Pipetting tips do not dispense small volumes (1-5puL)
Solution — The pipetting tip should slightly touch the bottom of the micro plate. Please
check the Z-offset in the VERSAware option for that particular plate type and
increase/decrease the plate’s Z-offset (mm) for any application tab.

18. Problem — VERSA stops working suddenly or operation hangs midway
Solution — Hibernation, standby, or sleep mode is enabled on system software. To change
these settings, refer to the “Power Savings Settings” section of the physical manual. Try
closing and re-opening the software again. If the problem persists, restart the PC and re-
open the software.
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12.16 Certification Exercise

Before the acceptance of a new or reconditioned VERSA liquid handler, the following certification
exercise will be carried out. This will consist of setting up and performing the selective degradative
differential digestion on multiple known samples as described in the laboratory’s Chemical Batch
quality control (i.e. known blood, NIST standard, differential digestion fractions, associated reagent
blanks). The reagent kit(s) utilized should be previously QC’ed and certified for use.

Materials:

« VERSA Liquid Handler

« Previously QC’ed and certified for use: PBS, Tween Buffer (TwB), MTL Buffer, Pro K, DTT, DNase |,
Mg/Ca Salts and EDTA.

« Laboratory QC samples and controls.

Method(s):
1. Set up the VERSA and perform the selective degradative differential digestion according to
laboratory protocol.

2. Extract, quantify, and type the samples according to the standard laboratory protocol.
3. Examine the DNA quantitation and STR typing results obtained.

12.17 Conclusion of Certification Process

If the new or reconditioned VERSA 1100 passes installation, internal calibration checks, protocol setup
and a certification exercise, it will be placed into service in the DNA laboratory. If noticeable
differences are found, repeat the procedure. If there are still significant differences, contact Aurora
Biomed for resolution. Do not use the new VERSA until this process has yielded acceptable results.

12.18 Documentation
Place all data in the appropriate VERSA Use Log under the “Certification” section.
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13.0 Maintenance Procedures for Aurora Biomed VERSA 1100

13.1 Scope
To describe the internal calibration checks and maintenance procedures for the VERSA 1100 liquid
handler.

13.2 References
» VERSA 1100 Operation Manual

13.3 Test equipment and material
« Alcohol solution
» Neutral soap solution
« Deionized water
= Kimwipes
« 50pL and 1000pL pipette tips
« AmpliSlide adaptors, 32 Sample blocks
»  96-well teaching plate
« SlicPrep™ Plate

13.4 Summary of the tests and frequencies

Test Frequency

Clean worktable, plate adaptors, and Weekly Clean-up/annual
instrument surfaces. NO BLEACH

UV Decontamination Weekly Clean-up/ annual

Empty/fill system fluid bottles

As needed

Annual Preventative Maintenance Visit

Annual Maintenance — Conducted by
Service Engineer

Position Calibration Check

Annual Maintenance — Conducted by
Service Engineer

Volume Calibration Check

Annual Maintenance — Conducted by
Service Engineer

13.5 Procedure

There are two cleaning procedures: Cleaning the VERSA and UV Decontamination.

There are two internal calibration check tests: position and volume. The position calibration
check test needs to be conducted first using a 96-well teaching plate. The appropriate adaptor
blocks, plates, and tubes are then calibrated. The volume calibration check includes the syringe
pump, reagent drop, and liquid level sensing.
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If the manufacturer or design of consumable parts (96-well plates, reagent tubes, sample tubes)
is changed, run the position calibration check test prior to use in casework.

13.6 Empty/Fill System Fluid Bottles
It is very important that the waste liquid bottle does not get full. Otherwise, the waste liquid may
fill the vacuum tube and cause damage to the vacuum pump. Periodically empty the waste bottle
to prevent the liquid volume from becoming too high.

The priming liquid bottle is used to prime the syringe pumps. The priming liquid should not reach
below the tubing at any time. Otherwise, air will be pumped through the syringe pumps.
Periodically fill the priming liquid bottle with sterile deionized water.

13.7 Clean
The instrument deck surface should be wiped down with water and ethanol to remove any
contaminants. The plate adaptor blocks should be cleaned weekly with soap water and ethanol.

13.8 UV Decontamination
UV decontamination is performed by turning on the UV light source. The UV time control can be
used to set the duration of the UV light for different time intervals. The bio-containment hood of
the instrument is made of plexiglass and protects the user against UV radiation.

13.9 Position Calibration Check
Each deck position, except position #6 and 7, should be tested/calibrated to determine if slight
offsets may have occurred over the time. Accurate position calibration checks will provide
increased pipetting accuracy.

All the deck positions are taught with a 96-well plate. The shaker position and the reagent cooler
block positions are taught as is. All positions should be taught to locate the surface of the upper left
well (A1) of the 96-well teaching plate. The X & Y coordinates should be adjusted so the tip is
positioned in the center of the well. For calibration check of the Z coordinate, a piece of paper can
be placed in between the tip barrel and the surface of the 96-well teaching plate. Fine adjustments
are made until the tip barrel just touches the paper. Slight resistance should be felt when inserting
or removing the paper. Upon completion of all position calibration check, the position setting for all
other plate types which are available in the Labware library will be automatically calibrated with
respect to the 96-well teaching plate.

For semi-annual check calibration check, first test the various adaptors, plate types, and tubes in
their corresponding deck positions to determine if the current calibration check is still accurate.
Follow the instructions on “TESTING PLATE TYPES”. Check to see if the pipette tip that is engaged is
right above the surface of the plate/tube. A piece of paper should be able to slide snuggly between
the tip and the plate. Also check to see if the pipette tip is centered in the well or tube. If the
current calibration check is still accurate, no further calibration check is needed for that particular
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position. If the current calibration check is off, then either the position (1) wasn’t calibrated
correctly or the plate type off-set is not calibrated correctly. Test that particular plate type on a
different position (2). If the tip is now centered, then that indicates that the position (1) was
calibrated incorrectly. Re-calibrate the position (1) by following the steps on how to “CALIBRATE A
POSITION”.

If the tip is still off-centered, then it indicates that the plate type off-set is not calibrated correctly.
To adjust the plate type off-set, following the steps below on how to “ADJUST PLATE TYPE OFF-
SET”.

All position calibrations are performed in the Aurora Station interface. There are two ways to

access the Aurora Station:

1. Open the “Shell Status” Window which runs alongside VERSAware. Double-click on “AS01 [1]:
1172” and Aurora Station will open from the background.

2. In VERSAware, go to “Tools”, then click on “Aurora Station”. A checkmark will appear next to
the interfaces if it is already opened.

9
pl

*Initialize the instrument by clicking the “Home”

Calibrate a Position

To calibrate or teach a new plate type, go to the “Robotic Arm Tab” and double-click on the
position you want to teach in the record selector. No tip should be engaged. Place a 96-well
teaching plate on the deck. Set the Z coordinate to 0 in the “Go Z” text box. Click “Go X, Y, 2”. If
necessary, adjust the X and Y coordinates. Click on the down arrow to adjust the Z coordinates.
Reduce the steps of the arm control to 5 or 10 steps for more precise and safe control of the arm
movement. The tip barrel should be directly above the teaching plate so that a piece of paper
should be able to pass through between the teaching plate and the barrel tip with slight resistance.
Click “Save”.

Note: If a tip was engaged to calibrate a position, make sure that the “Tip Calibration” box is
checked. This informs the robot to account for the height differences of a tip.

Tip

To engage a tip, go to the “Robotic Arm Tab” and double-click on the record selector of the position
from which the tip will be engaged. Positions 2 & 3 hold 50pL tips; positions 4 & 5 hold 1000pL tips.
Click on “Tip” to have the arm move to the tip position and engage a tip.

Testing Plate Types

Aurora Station allows you to test previously or newly taught positions for all plate types. It is a good
practice to test positions periodically to ensure that the calibration checks for a particular plate
type and position sis still accurate.
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First, engage a tip following the instruction above on “Tip”. Place the plate type (tube/slide/plate)
onto the position to be tested. For the SlicPrep™ plate, only use the base plate; do not include the
insert. To test the position with that particular plate type, go to “Options = Aurora Station

Settings” or click on the “Aurora Station settings” icon %’ Click the “Advanced” tab. On the
bottom left corner of the screen under “Test Position [Plate Type]”, select the position to test
(ignore the description of the position). Click “Apply”.

% Aurora Station Settings ="

Genersl  Advanced | Accessories| Plate Types | Hardware
Tip Engagement [Rcbetic A Shaker

Start Speed [step/s] [50 Start Speed [step’s) [100
End Speed [step/s) [500 Acceleration (step/s®] [10
Acceleration [step/s®) |1

Syringe Purnp
™ Pump Connected to Am
Pump Device [0
Device dddress (hes] 31
Communication
SteplossEnorCount [0
Time Out Enor Count [10°
IstTime Outls) [E0
Znd Time Out (s] [240°
Command Delay (ms] [100
fum Addiess hes] [31

Positions [Exclude i, . Z-Offset]

Pasition
*

Reagent/Cooler Block -

Cooler #ddiess [1 +] Channel [1 =

Pasttion [ 12 - Shaker/Cosler Plate Taught using = |
Cooler Control Delay ms) 10000

Source Temperature

Pl Auto Recovery

Souce 1 Addess [z w| Channel [2 =

Posiion [ 13- Source/T arget Plate =
Souce24ddess [z <] Chanrel [1 ]
Posiion |3~ Source/T arget Plate =1

Chute Orientation

& -higic  X-Axis

Device Address (hex) |38

Auto Recovery
weOffset (step) 2400

Tip Disengagement

-Offset (step) |00

¥ Remove fiom Initialization

I Double Pl Auto Recovery
Syringe Purnp

[~ 100 pL Small Swinge Pump

[~ 250 pL Small Syringe Pump

I~ Small Syringe Pump Oniy

st Position [Plate Type] Plate Type [Teaching Positions] Pasition Test Mode

Flate Type | 1 36well Plate =

Posiion [ 15 - 20 L Tip Bow/Flala = I Single Charnel Test

o« OK | annEE\| |

Figure 1: Aurora Station settings/Advanced tab.

Next, click on the “Plate Types” tab. Under the “Symmetrical Plates” section, select the plate type

that you want to test in that position by highlighting the selection. Click on the icon with a small red

square on the top left corner to test the top left corner of the plate type or click on the icon with a

small red square on the bottom right corner to test the bottom right corner of the plate type.
Slides: Plate type #5

50pL Tips: Plate type #18

1000uL Tips: Plate type #21

SlicPrep™ Plate: Plate type #68

32-well sample block and reagent cooler block: Plate type #70

(Testing the 32-well sample block includes the height of the samples tubes)
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. Aurora Station Settings i
General| Advanced| Accessories | Plate Topes | Hardware
Symmetrical Plates [Plate Types: 1 - 99] Liquid Level Sensing
Plate Type| Dessription Colums | Fewss | Colurnr Distarnce| ~ Plate Tye [ Depth | volums | <
T 3-wel Plate 12 ERE] = 7 (=TI =
3 F24-weell Plate 24 645 1 1037z |20
3 1536wl Plate @ EREE 1 AET4 (40
] T2-colurn Ressrvon i E i =] el
5 S-glsss Slis Tray b0 13 2066, 7 1818 EL i TEME (100
d 20 L Tips Bew [1-channe] i CRE] 5 7 EHE (14D
KA v 1 4,E354—THE0 e
| E|)E
syrinstics) Plstes [Plate Typss: 100 -133) Lieuid Level Sarsing
Plate Type| Desciption Colurors | P | Heinpt Diiererce| < Plate. Type| Colurnn | Row| Degth | «
Tn 35veell Freagent Aooler Block (111 |1 70 = 1m0 1 T [1agrdE [
70 Tovvsell Rasaentosler Block (121 |1 Z [0 100 [ 1 [164%
70 Tovvsell Aasaentosler Block (131 |1 ER( 100 [ 1 [1E2ER
70 Tovvoell Rasaentosler Block (141 |1 4 0 100 [ 1 [13563
00 F5-weell Feagent/Coker Block [T5] |1 5|0 = 00 7 T zE |-
Jal | A RIE] | [
Q| @
Fround Plates [Plate Types: 200 - 239]
Plate Tupe] Desciplion Dismeter| Circle Distance | Circles ['welk| Height Difterence | ifset (1| Difset [¥1] Adiustment | ~
am Carousel & 857 |0 32 [-91489 47,0595 133971 |0 =
am Carousel B 5 0 (AT 431514 12487 |0
w Fiotor G-72 4 11328 |0 (- AT 434516 | 495622 18
a0 Fiotor G-1004 11837 |0 100 17 o] 50 03 ¥
|4 [
P T B

v Ok | % Camcel | ‘

Figure 2: Aurora Station settings/Plate Types tab.

The tip should be in the center of the plate type. If the tip isn’t in the center of the plate, then
either the position (1) wasn’t calibrated correctly or the plate type off-set is not calibrated
correctly. Test that particular plate type on a different position (2) by repeating the steps above. If
the tip is now centered, then that indicates that the position (1) was calibrated incorrectly. Re-
calibrate the position (1) by following the steps on how to “Calibrate a Position”.

If the tip is still off-centered, then it indicates that the plate type off-set is not calibrated correctly.
To adjust the plate type off-set, following the steps below on how to “Adjust Plate Type Off-set”.

Adjusting Plate Type Offset

Sometimes, the plate type off-sets that are saved in the Labware library can be slightly off. If that
plate type is applied to a position, the tip will not be centered above a well but will instead be off-
centered, depending on the severity. An off-centered calibration check can result in inaccurate
liquid pipetting or potential crashing of the robotic arm in severe cases.

To adjust the plate type off-set, bring the robotic arm to the calibrated plate type position by
following the steps above on how to “Test Plate Position”. Close the “Aurora Station Settings”
screen. The X, Y, Z coordinates on the top left corner of the screen (in red, green, and blue
numbers) indicates the current position of the robotic arm.

] Syringe F'urnp] Coaler Elcu:k] Shaker]

1| | |
A8
Figure 3: The current X, Y, and Z coordinates.
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Go to a new row on the record selector table, indicated with an “*”. Type in an arbitrary position
number, such as “100”, to distinguish from an actual position. Under the comments column, type
“Original”. Select the new position by highlighting the selection, then click “Save”. The current
robotic arm coordinates are now saved onto this new position.

Puozition | Step [4]] Step [']{ Step [£]{ Comment
14 a7 2525 |FY37 (1000 pL Tip Box/Plate

15 10233 2526 (7756 |20 pL Tip Bow/Plate

[»

16 il 98 7367 |Priming Pozition

17 il 1331 7132 |Waste Pozition

18 0 2868 (6337 | The Chute ]
* -

Figure 4: The position records table.

Adjust the robotic arm using the “Step/Arrow Buttons” until the tip is in the center of the well.
Create a new row on the record selector table. Type in an arbitrary position number, such as “101”.
Under the comments column, type “Adjusted”. Select the new position by highlighting the
selection, then click “Save”. The adjusted robotic arm coordinates are now saved onto this new
position.

Double-click on the “Adjusted” position record, then click on the “Original” position record, then
click “Offset”. The “Offset Calculator” screen will appear, showing the X, Y, and Z steps of both
records and the difference between the two records will appear in the light blue numbers in
millimeters (mm). Record the “Offset” value. Click “OK” to close.

5. Offset Calculator i o]

Column Distance

1 (step) [0

=2 [step] [BEZ
Total Columne |2

Distance (mm]  [57 6843

Offget (mm) [E7 6842

Bows Distance

vl fstepl [T231

w2 [step] [az2
Total Rows |2

Distance [mm]  [00 250

Offset ][00 255

Height Diffsrence

=1 (stepl [Fioz

Zz (step) [FEOT
Difference [mm) [ 21 4421
Offset (rmm]  [Z7 2451

[ Tip Calibration

Figure 5: Offset calculator

Go to “Options = Aurora Station Settings”. Click on the “Plate Types” tab and select the plate type
to be adjusted by highlighting the selection. Scroll to the right until you see the “Height Difference”,
“Column Offset”, and “Row Offset” columns. Adjust the offsets by adding/subtracting the absolute
value(s) recorded from the “Offset Calculator”. Click “Apply”, then “OK” to close.
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Coordinate Positive (+) Value | Negative (-) Value
Column Distance X To the right To the left
Row Distance Y Towards user Away from User
Height Difference Z Up Down

Example: Height difference offset: 21.4481. The current position is too low and you want to bring
the z-axis up. According to the table, to bring the z-axis up, the height difference should become
more positive so you would add 21.4481 to the original value.

Heater/Shaker Unit Position Calibration Check
The heater/shaker unit should be calibrated with the plate type used (SlicPrep™ Plate)

Reagent Drop Pin Position Calibration Check

To calibrate the reagent drop pin, click “Options = Aurora Station Settings”. Click on the
“Advanced” tab. In the bottom left corner under “Test Position [Plate Type]”, select the test
position. To the right under “Plate Type [Teaching Position]”, select “1 — 96 well plate” and click
“Apply”. Place the 96-well teaching plate in that position. Click on the “Accessories” tab. Under the
“Pin Groups” section on the bottom, select the pin number to test by double-clicking. (Only Pin 2
and 3 are used). Click “RD Test”. The robotic arm will go to that position and align the reagent drop
pin on the surface of the Al well of the 96-well teaching plate.

%' Aurora Station Settings -
General| Advanced |_Accesson are |
Tip Bax Pasitians The Chute
Tip Box Pasition| Tip Teoe | Tip Box Tepe | Hest Fiow [Next Cobun] 4-Channel | = [~ Chuts Ao Recavery
¥ i [ 78 i 7 Yes =
- + - i - - %Olfset (step) [1357
3 4 78 i B Yes
: : > i : N v-Offset (step) [1750
5 2 71 1 1 s
B 3 15 1 1 es VERSA Mini Settings
% 2 a 1 1 res = [~ B-position Deck Layout
Pipelling Tip Types
Tip Tepe | Desoiption Tip Bo Type | Encagement 0fiset [0 Difeel Depth] Tip Length [ Offset_~
¥ 0L Tip 20 B 12 08 i 0
i 204 Tip 5 5 72 708 ER I
z 1000 L Tips Fij g 72 EH %6 |05
z 1000 uL Tips 7 g 72 EH %6z |05
3 004l Tis Z g 72 102 EAERE
3 2004l Tios 15 B 12 02 813 |03
K] [
Fin Groups Shaker Sosle/Speed
Fin Gioup Descrption Ofset (1] Ot [7]] Oifset 2] = Shalier Scale | Shalier Speed
Y7 Bspirator H 13,2406 |-42 136|156, 458 ¥ [ 0
B Tip Banel #1 A3 [54483 |0 B 250
iz Pin #1 a8 50 A0 4 300
13 Fin #2 43 85 |0 B 1300
14 Pin 3 215 [525 |0
15 Fin Fd 25|57 |4 :
TipTest| RD T,
vk | x cancel | |

Figure 6: Aurora Station settings/Accessories tab.

To check if the pin is centered on the well, dispense some solution (e.g. 100uL) manually using the
PWM Pump. In the VERSAware interface, go to “Tools = PWM Pump”. Click on the “C” icon to go
into the control mode. Under the “Valves” section, type “100” in the “Volume” column under the
desired valve (Valve 1 for Pin 1, etc.). Watch the pin while it dispenses the liquid. If the pin is not
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dispensing in the center of the well, change the X and Y Offsets in the “Aurora Station Settings 2>
Accessories tab = Pin Groups” to center the pin.
Negative value in the X-offset moves the robotic arm/pin to the left side

Negative value in the Y-offset moves the robotic arm/pin away from the user

When finished, go to the PWM Pump interface and click on the “A” icon to change back to assay
mode.

L1 PWM Pump +49.7 . 4-chanine| Ty L o | -

File Tools Qptio Help

%ﬁ"" =/ Blsl2 28

Pump

£ Initialize (3 Time: 4 Dump Pasion: [T o Mave

Walves

Valves | Calbration] Ligid Hardling | Wesh |
‘alve | Volume | Delay [us]
“olumes (pl y T 100 4002 Fepeat Cycles: |1
2 0 1} 1 Aspiration & Dispensing

3 ] 1]
Ej ] ] ] 4} Aspirate | J Max | Min | ﬂ
2 0 J @ Dispense | J Max | Min | ﬂ
(] & Pressure |@ |ﬂ

Figure 7: PWM Pump/C Mode.

13.10 Volume Calibration Check
There are three volume calibration checks that are performed: Syringe Pump, Reagent Drop, and
Liquid Level Sensing. The volumes that are frequently used in the protocols should be tested by
instructing the robot to manually dispense liquid. If the actual volume dispensed is inaccurate,
additional steps should be taken to created/adjust the calibration table. However, if the volume
dispensed is accurate, no further calibration check is needed. The acceptable range of the actual
dispensed liquid volume is within 10% of the targeted volume.

All volume calibrations are performed in either the Aurora Station or PWM Pump interface.
There are two ways to access the Aurora Station:
1. Open the “Shell Status” Window which runs alongside VERSAware. Double-click on either “AS01

[1]: 316" or “DHO1 [1]: 5616” to open either the Aurora Station or PWM Pump from the
background.

2. In VERSAware, go to “Tools”, then click on either “Aurora Station” or “PWM Pump”. A
checkmark will appear next to the interfaces if it is already opened.

Syringe Pump Calibration Check

There are two methods to perform the calibration check procedure. The general sequence of
aspirating and dispensing liquid for the calibration check is AIR GAP ASPIRATION - LIQUID
ASPIRATION —> DISPENSE LIQUID.
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1. Auto Mode — The auto mode runs the general sequence listed above automatically,
incorporating delays in between each step.
« Under the “Pump Calibration” section, type in the steps (1uL = 10 steps) for the air gap
aspiration & sample aspiration and the number of seconds for the delay time.
» Click “Send”. The instrument will now aspirate X steps of air, wait for Y seconds, aspirate Z
steps of sample, wait for Y seconds, then dispense X + Z steps of volume.
During the first delay step, place the sample tube containing water underneath the
pipette tip, making sure that the tip is submerged in the water.
During the second delay step, remove the sample tube and place the empty weigh
boat underneath the pipette tip.
*The Auto Mode should be used for creating new calibration data or adjusting existing data

2. Pump Control Mode — The pump control mode requires manual control of each step in the
general sequence listed above.

» Under the “Pump Control” section, select either the “Volume” or “Steps” option.
Volume option: Used for testing particular volumes of liquid to determine if the
accurate volume of liquid is aspirated/dispensed
Steps option: Used for adjusting or creating a new calibration table

« Select “Aspiration” as the function, then enter the desired amount of steps for air gap

aspiration (1uL ~ 10 steps).

» Click “Send”. The instrument will now aspirate the air gap.

» Now enter the desired amount of steps for sample aspiration.

» Place a sample tube containing water under the pipette tip. Click “Send”. The instrument

will now aspirate the sample.

» Select “Dispensing” as the function, then enter the total amount of steps for the air gap

aspiration and the sample aspiration.

= Place an empty weigh boat underneath the pipette tip. Click “Send”. The instrument will

now dispense the air gap and the sample.

* The Pump Control Mode should be used during normal quarterly checks where the goal is to
check if the instrument is dispensing the correct volume of liquid.

Prior to performing a syringe pump calibration check, prime the syringe pump to eliminate all air
bubbles in the system. It is recommended to perform 8-10 cycles of priming to fill up the tubing
with the system fluid and remove most of the air trapped within the system. For instructions on
how to perform a syringe pump priming, refer to section 8: Syringe Pump Priming.
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Switch to the Robotic Arm Tab, initialize the robotic arm by pressing the button between the X and
Y axes, then move the robotic arm towards you by dragging the Y axis down. This allows the user to

have easier access to the syringe pump during the calibration check. Switch back to the Syringe
Pump Tab.

Checking Volume Dispense

Manually engage a tip onto the first barrel. Use a 50uL tip for the 20-50uL range and a 1000yl tip
for the 200-1000uL range. Initialize the pump by clicking the “Initialize” button on the bottom of
the screen. Under the “Pump Calibration” section, select 4x1000uL as the syringe pump type.
Select “Multiple Scale”. Prepare a sample tube with water and an empty, pre-tared weigh boat. Use
the Pump Control Mode, select the “volume” option, and aspirate and dispense the desired
amount of liquid into the empty, pre-tared weigh boat. Weigh the weigh boat. (Note: When using
the Pump Control Mode/Volume option, be sure to aspirate an air gap prior to aspirating the liquid.
When dispensing, add an extra 50uL to the dispense volume to make sure that all the air and liquid
is pushed out.) Multiple the value by 1000 to get the volume (1mg = 1uL). Record this value.

Measure the volume 5, 10, 15, 20, 25, and 550uL by repeating the steps above. If the actual volume
is significantly different from the targeted volume adjusted the record in the calibration table.
However, if all of the actual volumes are significantly off from the targeted volume, create a new
calibration table and measure the volume from 3 — 1000puL (~40 — 11,500 steps). Follow instructions
below for adjusting or creating a new calibration table.

Adjusting/Creating a New Calibration Table

In Aurora Station, click on the “Syringe” icon ﬁ The calibration table screen should appear. Select
the 4x1000uL pump type. Make sure that “Multiple Table” is checked. This allows for multiple
calibration tables. Use the Auto Mode or the Pump Control Mode (step option). Aspirate and
dispense the desired amount of liquid into the empty, pre-tared weigh boat. Weigh the weigh boat.
Adjust either the existing calibration table values or create a new scale by clicking on an empty row
under the “Scale” section. Record the sample aspiration step under the “Step” column and the
volume measured in the “Volume” column (1mg = 1uL). Click “Apply”, then “OK”.

5 Charl

L L

[RBIE[BIS[A[N]

| B v | B

Figure 9: Aurora Station/Syringe Pump Calibration
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Reagent Drop Calibration Check
Prior to performing a reagent drop calibration check, prime the reagent drop system by clicking the

“Pump” icon 4 on the VERSAware interface. Type “1000” into the Reagent Drop Priming Volume.
Click on the “Reagent” button on the bottom.

On the PWM Pump interface, initialize the pump by clicking the “Initialize” button on the top left
corner. To perform volume calibration check, click on the “C” icon to switch into control mode.
When the pump is operational, the pressure can be observed by clicking the “Chart” button on the
bottom right corner. A graphical pressure curve in real-time will appear, showing the user the
current pressure maintained. The pressure should be maintained at about 10 psi.

24 PWM Pump v4.9.7 . 4-channel 5 2 A o[ e

File Tools Option Help
¥ ol BER) » =] ]| =2 Blesl2 @0
Pump
l‘;} Jie; W Dump Postion: [1 8 Move

Walves

alves ] Ealiblation] Ligquid Handling] Wash]

Wolumes [l > }falve }?&ume g{t—e'lgs*'—zhﬁ]- Repeat Cycles: ,1_
I ’— 2 ] 1] " Agpiration (¢ Dizpensing
A‘ i g g ﬁAspirate |g Max | Min | ﬂ
3 0 2 J1 Dispense |2J M ax Min|ﬂ
S| 4 Pessue | @ |+

Sent/Received

-

‘ a

Figure 10: PWM Pump interface

= & Clear
“( [hln Chart |
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Make sure the instrument is not in calibration mode — the “Syringe” iconﬁ should not be selected.
Type “1” for the number of “Repeat Cycles” on the right. Type the volume of liquid to dispense in
the “Volume” column next to the valve that is to be tested (290, 400, 510, and 650uL), then click on
a different field for the software to refresh and update. (Note: do not put the type the volume of
liquid to dispense in the “Volume” box on the left). Place an empty, pre-tared weigh boat below the
reagent drop pins and click “Dispense”. Weigh the weigh boat and determine if the instrument is
accurately dispensing the volume of liquid. If the volume dispensed is accurate, no further
calibration check is needed. If it is not, a volume calibration check might need to be performed by
following the instructions below.

Click on the “Syringe” iconﬂ on the top. This puts the instrument in calibration mode. When the
calibration mode is selected, the values that the user inputs for volume is actually in terms of delay
time, which is the length of time the valve is opened for in micro-seconds (ps).
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Click on the “Pump” iconlﬁ to open the pump calibration table. This is location where all of the
calibration scales for the reagent drop is maintained. New calibration data will be recorded here.
The volumes for the reagent drop calibration check can be adjusted in the “Dispensing” table. A
new scale can be created instead by clicking on the empty row in the “Scales” table. Enter the date
and the liquid used to perform the volume calibration check. Under the “Aspiration” table, enter
the numbers 1 -5 in the “Valves” column. Enter “0” in the “Volumes” column. Enter “1” in the
“Cycles” column. Enter “0” in the “Pulse” column. Enter “0” in the “Delay” column. Click “Apply”,
then “OK”

L4 Pump Calibration - re l ‘" x|
W Multiple Table
Aszpiration Digpensing
Walve |Volume [ul]| Cycles | Pulse [us] | Delay [us] Walve |Wolume [uL]] Cycles | Pulse [us] | Delay [us] | &
|1 [i] a [ 1] 1 1] o —]
2 a 1 a [1] 1 18 1 20,000 20,000
2 o 1 o [1] 1 3l 1 30,000 30,000
4 a 1 1] [i] 1 42 1 40,000 40,000
5 [i] 1 a [i] 1 59 1 50,000 50,000
* 1 72 1 60,000 0,000
1 158 2 60,000 120,000
1 229 2 60,000 180,000
1 407 ] 60,000 300,000
1 a3 10 60,000 600,000
1 340 40 60.000 2,400,000
1 5096 1] 60.000 3,600,000
1 8445 100 60,000 £.000,000
1 9.2 120 60,000 7.200,000
2 1] 1 1] o
2 16 1 20,000 20,000
2 32 1 30,000 30,000
2 42 1 40,000 40,000
2 62 1 50,000 B0.000
2 67 1 60,000 60,000
2 225 3 60,000 180,000
2 e 5 60.000 200,000
2 639 10 60.000 600,000
2 2p32 40 60,000 2400000 ] -
Scales
Scale
( Scale - B/2/2012 ‘Water @ 10 psi
Scale - 1241372011
1
*

v 0K B

Figure 1: Pump Calibration table

In the PWM Pump main screen, select the “Valves” Tab in the “Valves” section. Select the pin valve
to calibrate (Only valves 1 — 3 are available on this instrument). Type “50,000” in the “Volume”
column. Make sure that the other valves have “0”. Remember, in the calibration mode, this is
actually the delay time in ps that the valve will be opened for. Type “1” for the number of “Repeat
Cycles” on the right. Make sure that “Dispensing” is selected. Place an empty, pre-tared weigh boat
underneath the reagent drop valve, then click “Dispense”. Weigh the volume and record in the
pump calibration table.

Yalves

Walves | Calibration| Liquid Handing] wash |

Valve [ Valume [ Delay [us])

Wolurnes [pL): S 100 54537 Fepeat Cycles: |1
a a Azpiration & Dizpenzing
0 a
i 0 4 Aspirate @ tax | Min ‘ &7
i] i}

C@Dispe@lﬂ LR Min‘ﬁ
4 Pressure ‘@ r ‘ﬂ

Figure 2: PWM Pump/Valves Tab
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Click on the “Pump” icon\ﬁ to go into the Pump Calibration screen. In the “Dispensing” table, type
the pin valve number that is being calibrated in the “Valve” column. Type 0O, 1, 0 in the “Volume,
Cycles, Pulse” columns. In the next row, type “1” in the “Cycles” column and “100,000” in the
“Pulse” column. The “Delay” will automatically be calculated using the equation: Cycles x Pulse =
Delay. Record the volume that was measured in the weigh boat (1mg = 1uL).

Measure the volume at multiple cycles by changing the number of “Repeat Cycles” in the main
screen. Cover the range from 100,000 — 6,000,000us (~10 — 750uL). There is no need to do every
cycle to reach 6,000,000. Measure an average of about 10 — 15 cycles. After calibration check of
one pin valve is completed, repeat for the 2" and 3™ valve. Enter 0, 1, 0 in the “Volume, Cycles,
Pulse” columns for Valves 4 and 5. Click “Apply”, then “OK”. Switch back to the Assay Mode by
clicking on the “A” icon when finished with the volume calibration checks.
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2. About This Manual

Important: Prior to the initial operation of the instrument, please read these operating
instructions carefully to make sure you prevent possible damage to the instrument.

Instructions for the VERSA 1100 workstation include the following general areas:

Installing the VERSA1100 System

Configuration the VERSA hardware for specific application requirements
Creating or modifying assays

Running assays

Performing preventive maintenance

NN N NI

3. Disclaimer

Application of this system for analytical purposes, utilizing third party, or in-house methods,
remains the professional responsibility of the end user. The system is not intended to diagnose,
mitigate, prescribe, treat, cure, or prevent any disease or illness or symptoms when used in any
analytical procedure.

Aurora Biomed Inc., Aurora Instruments Ltd. or any of their employees, shall not be held liable in
any way for problems encountered by the use of this product or procedures performed on this
product outside of its intended purpose.

4. Warranty

The warranty, where applicable, only covers defects arising from normal usage of the
instrument and does not cover malfunction or failures resulting from misuse, abuse, neglect,
alteration, modification, erratic AC power, natural disasters or repairs by someone other than an
authorized Service Representative. The Warranty includes unlimited telephone and e-mail
access to our Service Engineers between our standard hours of operation. Please refer to your
purchase agreement for details of your warranty coverage.
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5. Safety Precautions

Use this product only in the manner described in this manual. When used in a manner other
than specified, user safety may be jeopardized.

Attention: Always keep body parts, hair, jewelry and clothing away from the robotic arm
while it is operating. Failure to do so may result in injury.

Attention: Some deck unit modules can be set at high temperatures. When operating the
instrument be aware of these units to prevent accidental burns.

Some deck unit modules are replaceable. Strictly follow the instructions in this manual when
replacing them.

Some deck unit modules include a motor. Never try to physically stop them or use an object
to interfere with their action. Press the emergency stop bottom in the event of any
unexpected situations.

Station Safety

Caution: Risk of electric shock. To reduce the risk of electric shock, do not remove the cover
on the back of the instrument. There are no user-serviceable parts inside.

Never force any component to fit if it does not do so easily.

Attention: Be sure that the workstation and all its deck components are assembled and in
their proper positions before beginning operation. Failure to do so may result in injury
and/or damage to the equipment.
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Pump Safety

Caution: The Pump is equipped with both positive-pressure and a vacuum that is controlled
by the system’s software. Please keep the caps of the buffer bottles tightened in order to
avoid pressure/vacuum release.

Solvents & Reagent Drop

The VERSA 1100 Reagent Drop valve is equipped to handle most organic solvents. However
special care should be taken with some solvents. Please consult Aurora representative
regarding solvent use if you are unsure. Aurora is not responsible for damage incurred to the
valves / tubing if the Reagent Drop is used with strong solvents. Contact Aurora for more
information prior to use.

Attention: Reagent box is under pressure; take an extra care while opening this box. Always
release pressure from the pressure release valve before opening.

6. System Overview

The VERSA1100 is an automated liquid handler which can be used to fully automate the
following applications upon requested:

Serial Dilution

Plate Reformatting

Nucleic Acid Preparation ( NAP)
AmpliSlide

The VERSA 1100 (Figure 6-1 Front View) is a multichannel system with an arm equipped with 8
barrels, a plate gripper to move the plate from one position to another, and up to 5 reagent
drop pins for bulk dispensing of reagents. There are 15 deck positions which have been
customized for the specific needs of the user(Figure 6-2 VERSA 1100 Deck Layout).
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Figure 6-1 Front View

Figure 6-2 VERSA 1100 Deck Layout
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7. Hardware Installation

7.1. Workbench Unpacking & Preparing for Installation

The VERSA 1100 is approximately 920W x 615L x 999H (mm) including the bio-safety hood.
However, we recommend that the user also provide additional space on all sides of the
instrument (especially at the back where the Waste Bottles and Reagent Box will be situated).
The workbench should be stable, vibration free and capable of handling up to 100 kg.

The VERSA 1100 instrument will arrive securely packaged in a wooden crate specially sized for
this instrument. Open the wooden crate, and remove the instrument carefully and place on a
sturdy work bench. After removing the cellophane wrapping (Figure 7-1 VERSA 1100 with
cellophane wrapping), carefully remove the packing material from all sides of the arm (as well as
the track that the arm moves along). After clearing the instrument of all packing material, move
the arm manually to the far left corner. Connect all the tubings to waste bottles & pressure box
as shown below.

[Forcis : ——— == —=

Figure 7-1 VERSA 1100 with cellophane wrapping

7.2. Tubing and Bottles

There are two tubing connections to be made on the VERSA 1100. See the picture below(Figure
7-2 Reagent drop tubing Connections) to familiarize yourself with all the tubing connections for
pressure, vacuum and waste (Please note that depending on your application your unit may not
have all the below features and connections).

General Waste: This bottle collects the waste coming from the protocols run on this system. This
is directly connected from the waste position # 17 to the waste bottle. There is no vacuum or
pressure required for this tubing.
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Figure 7-2 Reagent drop tubing Connections

Figure 7-3 Reagent Bottles for reagent drop pins
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7.3. External Equipment Connections

The VERSA 1100 has two external devices to be connected to the main unit; the UV/HEPA
cover(Figure 7-4 UV/HEPA power cable connection) and the vacuum pump for the 96 channel
aspirator.

Figure 7-4 UV/HEPA power cable connection

7.4. Power & USB Connection

The connection to the computer is via a USB cable(Figure 7-5 USB Cable Connections). Please
plug the cable into the USB port at the back panel near the power outlet and on the personal
computer. The power cable should then be plugged into the power source. The power switch is
located above the power cable connection (Figure 7-6 VERSA and Vacuum pump Power
Connections). Connect the vacuum pump power connection too if the unit is equipped with 96
channel aspirator or vacuum modules for DNA/RNA extraction protocols.

Switch on the instrument. There is an emergency switch in front of the unit which can be used
to turn the instrument off quickly in an emergency(Figure 7-7 Emergency Switch). Switch Ensure
this emergency switch is not tripped when turning on the system.
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USB

=l

Figure 7-5 USB Cable Connections

AC 120V

Figure 7-6 VERSA and Vacuum pump Power Connections

Emergency Switch

Figure 7-7 Emergency Switch

Note: In case of any emergency, if the instrument is turned off from this emergency switch,
remember to pull the switch back out when ready to restart the instrument.

Page. 10




Attachment A

AU rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

8. Software Installation

The software will come pre-installed on the computer that is shipped with your instrument,
therefore once switching on the computer look for the software shortcut icon titled
“VERSAware” on the desktop.

Double click on the icon to open the software. There is no password set to open the software
(just click ENTER), a password can be set at a later time if desired. Once the software opens
proceed to next section.

If however you are installing the software on a new computer from the CD, please follow the
instructions as below.

8.1. VERSAware Installation

1. Log on to Windows with the Administrator Account or any account (local or domain) that
belongs to the Administrator group to install and run the VERSAware 1100A software.

2. Disable User Account Control: In "Control Panel - User Accounts - Change User Account
Control settings - set Never Notify".

Restart the computer.

3. Following restart, go to "Control Panel - Power Options - Change plan settings". Select the
current power plan.

"Put the computer to sleep - Never".

Go to "Control Panel - Power Options - Change plan settings - Change advanced power
settings".

"Hard disk - Turn off hard disk after - Never".

"Sleep - Sleep after - Never".

"Allow hybrid sleep - Off".

"Hibernate after - Never".

"Allow wake timers - Disable".

"Power buttons and lid - Power button action - Shut down".

4. If this or any previous version the VERSAware software is installed on the computer, please
rename the previous VERSAware 1100A software folder if available:

C:\Program Files\Aurora Biomed\VERSAware 1100A
to C:\Program Files\Aurora Biomed\VERSAware 1100A old

("C:\Program Files (x86)\Aurora Biomed\VERSAware 1100A" in case of Windows Vista (64-bit),
Windows 7, Windows 8)
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5. Copy the entire contents of the installation CD to any local hard drive folder before
installation. Install the software by running "Setup.exe" from local hard drive folder (Figure
8-1VERSAWare 1100A Installation Folder Selection-click Setup.exe).

Follow the installation process. Press "Finish" and/or "Close" buttons each time after RS232Com
and A485Device component installation windows request user input.

Do not press the "Cancel" button during the installation process.
Choose "Repair" options for libraries and components.
Wait until Microsoft .NET Framework 4 is fully installed.

Total software installation time should be between 1 - 5 min. depending on the computer
speed.(Figure 8-3 VERSAWare 1100A Software installed successfully window)

. A4BS5Device 1
. A4BSDevice 2
. A4BSDevice 3
, 8485 Device 4
. CDM 2.08.24 WHOQL Certified (32-bit)
. CDM 2.08.24 WHOQL Certified (64-bit)
. FrameCoolerDLL
) RS232Com 1
) RS232Com 2
i3 naB5DeviceSetup.msi
%) ADVPACK.DLL
S dotMetFd0_Full_x86_x54. exe
'ﬁForms 2.01 . exe
ﬁFrameCoolerDLLSetup.msi
EEJ FrameCoolerTestSetup.msi
i3 FTDIDevice.msi
15 MDAC 2.0.exe
T MDAC 2.5.exe

Software Installation:

Software installation folder

B MDAC 28.exe selection—open release package

%‘Mm-i”f folder, double click “Setup.exe”
owclOse.msi

@Setup.a(e

2k | Setup.ini

T VERSAware 11004 Software Installation Instructions.pdf
iS5 VERSAware 1100 A.msi

%] WISIMF16.DLL

%] WISINF32.DLL

Figure 8-1VERSAWare 1100A Installation Folder Selection-click Setup.exe
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|| A485Devicel
| Ad85Device2
| A485Device?
| Ad85Deviced
| CDM 2.08.24 WHQL Certified (32-bit)
|| CDM 2.08.24 WHQL Certified (64-bit)
| FrameCoolerDLL

|| RS232Coml
RS232Com2

|| RS232Com3

§5) sd85D eviceSetup.msi
4] ADVPACK.DLL

#3 dotNetFxd0_Full_xE86_sb
Slfm2paste.exe
8 FrameCoolerDLLSetup ||
8/ FrameCoolerTestSetupl |
S FTDIDevice.msi
HIMDAC_TYP2.0.EXE

=
&

Time remaining: 0 seconds

SHIMDAC_TYP21.EXE
FIMDAC_TYP2.5.EXE
FIMDAC_TYP2.8.EXE
4 owcl0.inf

5 owclose.msi
[EhSetup.exe

4| Setup.ini

5l UttrasonicDeviceSetup.msi

=% VERSAware 11004 Software Installation Instructions. pdf
§5/VERSAware 1100A.msi

4] WOSINFL6.DLL

4] WOSINF32.DLL

Please wait while Windows configures VERS Aware 11004

Figure 8-2 VERSAWare 1100A Software installation window

, A485Devicel
) A485Device?
) A485Deviced
| A485Deviced
, CDM 2.08.24 WHQL Certified (32-bit)
, CDM 2.08.24 WHQL Certified (54-bit)
) FrameCoolerDLL
) R5232Coml
R5232Com2

L R5232Com3
ﬁ!MSSDeviceSetup.msi
% ADVPACK.DLL
5 dotNetFxd0_Full 386 b4.exe
@fmZpa ste.exe

5/ FrameCoolerDLI cocy o io0n

ﬁ! FrameCoolerTe:
5 FTDIDevice. msi
HIMDAC_TYP20.8
Slmbac_Tvr21.8
HIMDAC TvYP2.5.8
Hlmpac_Tyr288| | |

(Gathering required information ...

Please wait while Windows configures VERSAware 1100A
ez

Cancel

¥ | owcl0.inf \

owecllse.msi ~ =
E_E! VERSAware 11004 A [
L{b Setup.exe
4 | Setup.ini

ﬁ! UltrasonicDeviceSetup.msi
. VERSAware 11004 Software Installatif |

5 VERSAware 11004, msi
(%] WOSINFI6.DLL
2] WOSINF32.DLL

VERSAware 1100A Setup completed successfully.

Figure 8-3 VERSAWare 1100A Software installed successfully window
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After the software is installed successfully, software shortcut icon will appear on the monitor
screen (Figure 8-4 VERSAware1100 software shortcut icon on the screen).

Figure 8-4 VERSAware1100 software shortcut icon on the screen

Software folder will be created at C drive-program files(x86) Aurora Biomed as shown below:

Computer » Acer (&) » Program Files (x86) » Aurora Biomed »

File Edit View Tools Help

Organize « = Open Include in library - Share with = Burn |
0 Favorites ) AdE5Device_vl 4,89

L3 Dropbox , AdE5Devicel 5.23

| Recent Places . Ad85Devicel 5.27

|| OneDrive | DispatchlLog

4. Downloads . FrameCoolerDLLSetup

, ICR12000 | FrameCoolerTestSetup
2 raj | FTDIDevice
, R3232Com

Pl Desktop _UltrasonicDevice

- Libraries I | | VERSAware 11004 | |
A raj F) AuroraDispatcher. exe
/M Computer
&r' Acer ()
0% DVD RW Drive (D¢) SuperMulti
o= Raj Gill (E:)
‘?! Metwork
3 Control Panel
& Recycle Bin
. Docs
| Softwares

Figure 8-5 VERSAware1100 software installed folder

Page. 14




Attachment A

AU rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

=
€
i—_ ?j . v Computer » Acer (C:) » Program Files (x86) » Aurora Biomed » VERSAware 1100A »

File Edit View Tools Help

Organize » Include in library = Share with » Burn Compatibility files New folder

‘¢ Favorites MName Date n1ctﬁf\etl Type Size File version
%% Dropbox Img 5/5/17 11:46 AM File folder
12l Recent Places [#]5 VersaWare.mdb 1/18/17 8:57 AM Microsoft Access ... 161,312 KB
__| OneDrive |2 AS.bmp 1/18/17 9:57 AM Bitmap image 34 KB
4 Downloads B AS.exe 1/18/17 9:57 AM Application 24524 KB 120087
. ICR12000 ' VERSAware 1100A.exe 1/18/17 8:57 AM Application 25,488 KB 3.60.63
A raj {0 VERSAware 1100A.0co 1/18/17 8:57 AM Icon 4 KB
[5e] AS.gif 1/18/17 8:57 AM GIF image 464 KB
Bl Desktop !{_j AS.ico 1/18/17 9:57 AM Icon 3KB
.l Libraries % | AuroraArms.ini / Configuration sett... 4 KB
A ra | DH.bmp 1/18/17 9:57 AM Bitmap image 24 KB
18 Computer ! DH.exe 1/18/17 9:57 AM Application 1696 KB 41006
Q_{ Acer (C) |5 DH.gif 1/18/17 9:57 AM GIF image 164 KB
%% DVD RW Drive (D:) SuperMulti ! DH.ico 1/18/17 9:5 Icon 3KB
= Raj Gill (E) 2 | Software.ini 1/18/17 9:57 AM Configuration sett... 2KB
?j Network [#;] AS.mdb 1/18/17 9:57 AM Microsoft Access ... 2,732KB
[58 Control Panel | cini 1/18/17 9:57 AM Configuration sett... 2KB
&/ Recycle Bin | PWMPump.pwm 1/18/17 8:57 AM PWM File 728 KB
Docs [#5 DH.mdb 1/18/17 9:57 AM Microsoft Access ... 232KB
| Softwares

Figure 8-6 VERSAware1100 —Open VERSAware1100 software to see all files

Restart the computer after the VERSAware 1100A software installation.

7. Connect the instrument using the USB cable, and turn the instrument power on.

If the computer is connected to the Internet, confirm that COM ports are automatically installed
one by one in "Control Panel = Device Manager - Ports (COM & LPT)".

If no Internet connection is available, install the FTDI USB-to-RS232 driver for each "Control
Panel - Device Manager - Other devices -> USB Serial Port = right-mouse click - Properties
-> Driver - Update Driver..." from one of the folders located on the installation CD:

"CDM 2.08.24 WHQL Certified (32-bit)" in case of Windows XP, Windows Vista (32-bit)
"CDM 2.08.24 WHQL Certified (64-bit)" in case of Windows Vista (64-bit), Windows 7, Windows

8.2. COM Ports — Changing or Reassigning

Usually, if the above mentioned steps are followed, COM ports should be assigned correctly and
automatically. Make sure all comports are working first under Control Panel. If necessary, COM
ports can be reassigned correctly under the associated directories as follows:

For Windows XP (Start --> Control Panel --> System --> Hardware --> Device Manager)
For Windows Vista (Start --> Control Panel --> Device Manager):

Change or adjust COM port numbers (if necessary) in Control Panel as displayed in table
below(Figure 8-7 COM Ports Allocation) :
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-~ Devices
Device | Description COb Port | Serial Mumnber | Bange [+<]] Bange [1]| B ange [£]] Start Speed [$] | End Speed [+]
p |0 Syringe Pump (1000 pL) 4 FTT700V44 | 20000 10 1000
1 Robatic Am 3 C 12100 | 2700 7ana a0 1500
3 Syringe Pump (8= 1000pL) |4 FTTA4HRAC | 20000 10 1000
4 Gripper &rm 12 FTT7QMAC | 46000 100 2000
*
[« | »

Figure 8-7 COM Ports Allocation

8.3. Changing COM Ports in Control Panel for Windows Vista

The below section will discuss how to change COM port numbers in the Control Panel for

Windows Vista. COM port numbers should be adjusted in such way that they match COM ports
configured in Aurora Station(Figure 8-8 Aurora Station Settings) and Device Manager DH (if the
instrument features the Reagent Drop).

Please check COM port configuration in Aurora Station .

Aurora Station - Aurora Station Settings - Hardware

r
;‘F_: Aurora Station Settings

General' Advanced' Accessories' Flate Types

r Device:
Device | Description COb4 Part| S erial Mumber | Bange (1| Bange (1)) Bange (7] Start Speed (4] | End Speed ]
Y10 [Syinge Pump (1000 1] 4 FTT700v4E | 20000 10 1000
1 Robotic Am 3 C 12100 (2700 7800 il 1500
3 Syringe Pump (81000 pL) |4 FTTA4HRAL | 20000 10 1000
L) Gripper &m 12 FTT7Q0v4C | 46000 100 2000
*
[ | '

Figure 8-8 Aurora Station Settings

COM port numbers should be adjusted in Control Panel (Figure 8-9 Windows Vista Control
Panel) of Windows Vista starting with the COM port for the robotic arm :

Start - Control Panel > Device Manager

—|=1
o
Cj\-.."' [@ b Cortrel Pancl ¢ - |"’| |5:sm‘. 2|
Fie Edit ¥iew Tonlz Zelp ‘ EncryatFile @ Decrypt File g, < OpensClase 250

Conzrel Pznel Home

+ Uassic Vicw

1 izem selected

hame

3 & m

Add

Handurare

©

Default
Fregrams

Category

Acmiristrat..  Au

zoPlay  Bzckup ard

O

11 Y

Calor Deteard

Towh. Feslne . Manageineal Tine
;'1 fg\ l l ,iﬁ
D Views annd wpidel = yowor hetrcharr = el g aned driver soflluare

Manzgs

Figure 8-9 Windows Vista Control Panel
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Display available COM ports in Device Manager of Windows Vista as shown in below

Figure(Figure 8-10 Windows Vista Device Manager).
—— SRR

‘ File Action View Help |
| on | o ‘
42 surora-PC-test B
/M Computer
s Disk drives
L play adapters
&'} DVD/CD-ROM drives
<@ IDE ATA/ATAPI controllers
= Keyboards
¥ Mice and other pointing devices
W Menitors
¥ Network adapters
K3 Portable Devices
4 7F Ports (COM & LPT)
Y3 USB Sesial Port (COMI0)
Y5 USB Serial Port (COML1)
Y§' USB Serial Port (COM12)
Y USB Serial Port (COM13)
Y5 USB Serial Port (COM2)
YF USB Serial Port (COM3)
Y3 USB Serial Port (COMA)
Y5 USB Sesial Port (COMS)
Y5 USB Serial Port (COMS)
F USB Serial Port (COM7)
YF USB Serial Port (COMS)
Y5 USB Serial Port (COMS)
B Processors
& Sound viden and name controllerc S

= Device Manager

Figure 8-10 Windows Vista Device Manager

This example will illustrate how to change one particular COM port 3 to COM port 11 (as an
example) and this process can be applied to all other COM ports.

COM port numbers in Device Manager should match the COM ports in Aurora Station and
Device Manager DH (if the system features the Reagent Drop).

Standard COM port configuration in Device Manager might have 4, 8 or 12 individual COM ports
(Prolific USB-to-Serial Bridge).

Any existent COM port should only be changed to the new COM port number which is not
available in Device Manager to avoid communication errors. All COM port numbers that are
featured in Device Manager should not exceed 16. This is one of the basic requirements for the
software configuration.Use left double-click with your mouse to display COM port properties as
shown in below Figure(Figure 8-11 COM Port Properties).

Prolific USB-to-Serial Bridge (COM3) Properties (B |

General | Port Settings I Driver I Details

- Prolific USE4o-Serial Bridge (COM3)

Device type: Ports (COM & LPT)
Manufacturer: Prolfic Technology Inc
Location: Port_#0001.Hub_#0005

Device status

This device is working propery. -

Figure 8-11 COM Port Properties

Page. 17




Attachment A
Au rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

Please switch to 'Port Settings' tab as displayed in the below Figure(Figure 8-12 COM Port
Settings).

Pralific USB-to-Serial Bridge (COM3) Properties (.9 [

Port Settings | Driver | Details

Bits per second
ey

Figure 8-12 COM Port Settings
Click 'Advanced' button as shown in the below Figure(Figure 8-13 Advanced COM Port Settings).

Advanczd Settings for COM3 Q

Lise FIRDY b flers (reyires 16550 eompatibl [IART)

0K
Select lower settings tc comect connection prodlens p—
A
Select Figher sefings fr faster peromance
Ddfacta
Beueive Eullr. Low (1)

U Hagi(l4) (14

Transme Euffer: Low (1) 0 toie 0

Q0N Port Mumber:

Figure 8-13 Advanced COM Port Settings

Change COM port number to 11 (just for this example) as displayed in below Figure(Figure 8-14
COM Port Number) and press 'OK' button.

Advanced Settings for COM3 ﬂ
Use FIFO buffers {requires 16550 compatible UART) -
OK
Select lower settings to comect connection problems
e
Select higher settings for faster performance
Defaults

Receiva Bufer: Low (1) 0 Hahoy 04

Transmit Buffer: Low (1) U High (16)

16)

COM Port Number:

Figure 8-14 COM Port Number
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The new COM port number will appear in Windows Vista Aurora Station shown in below
Figure(Figure 8-15 Windows Vista Device Manager). Please perform the same procedure for all
COM ports that need to be adjusted.

— =) ]
‘ File Action View Help ‘
&= |mHml & i

4 24 aurora

.= Device Manager

= ives
&, Display adapters

&4 DVD/CD-ROM drives

. IDE ATA/ATAPI controllers

=M

¥ Network adapters

K3 Portable Devices

4 7F Ports (COM & LPT)

YF' USB Sesial Port (COM10)
Y5 USB Serial Port (COMIL1)
YF USB Serial Port (COM12)
Y3* USB Serial Port (COMI3)
YF USB Serial Port (COM2)
Y§' USB Serial Port (COM3)
YF USB Serial Port (COM4)
Y3 USB Serial Port (COMS)
Y5 USB Serial Port (COMS)
YF USB Serial Port (COM7)
Y3 USB Serial Port (COMS)
YF USB Serial Port (COMS)

Figure 8-15 Windows Vista Device Manager

8.4. Power Options and User Accounts

To reduce the probability of robotic interruption during operation, it is strongly advised that you
disable any screen savers, hibernation or standby features.

Power Saving Settings (Windows XP):
These settings should be incorporated for VERSAWare to run without interruptions and be
compatible to Windows XP

Go to:

Control Panel --> Power Options --> Power Schemes:
Set the following options for the:
1. Settings for power scheme:
Turn off monitor: Never
Turn off hard disks: Never
System standby: Never
Control Panel --> Power Options --> Hibernate:
2. Disable hibernation/ Uncheck hibernation

Power Saving Settings (Windows Vista):

These settings should be changed for VERSAWare to run without interruptions and be
compatible to Windows Vista

Go to:
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Control Panel --> User Accounts --> Turn User Account on or off
Use User Account Control to help protect your computer (Not checked)
Control Panel --> Power Options --> Change plan settings --> Put the computer to sleep: Never
Control Panel --> Power Options --> Change plan settings --> Change advanced power settings
Set the following options for the:
1. Hard disk
Turn off hard disk after
On battery: Never
Plugged in: Never
2. Sleep
Sleep after
On battery: Never
Plugged in: Never
Allow hybrid sleep
On battery: Off
Plugged in: Off
Hibernate after
On battery: Never
Plugged in: Never
3. Power buttons and lid
Lid close action
On battery: Do nothing
Plugged in: Do nothing
Power button action
On battery: Shut down
Plugged in: Shut down
Start menu power button
On battery: Shut down
Plugged in: Shut down
4. Battery
Critical battery action

On battery: Shut down
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Plugged in: Do nothing
Low battery action
On battery: Do nothing
Plugged in: Do nothing
8.5. Software Upgrading (Optional)

Aurora advises the following when performing an upgrade or software change. Clients or users
will be informed through email or by phone of the upgrade being made available and be given
instructions of how to download the upgraded version from Aurora’s FTP site or by mail.

To install or upgrade to a new version, please follow the instructions below:

1) Backup all necessary sequences or assays by opening the current version. In the main
interface screen, highlight the first assay you want backed up by clicking on the “file”
drop down menu and clicking the ‘export file’ option. If you do not wish to keep the
assays or sequences created, skip this step and proceed to step 3).

2) A new window will appear to confirm the location of the exported file. Click save and
note the location of the backed-up assay file. Renaming can be performed once you
import into the new software version.

3) Proceed then to rename the folder containing the current software in your PC. This is
performed if you still want to keep the old version. If you do not wish to keep it, just
delete without renaming. If you do not perform this step, the new version will attempt
to save over the old and file types may conflict. Remember the location of the saved
assay files if you want to still import them into the new software later.

4) Next, ensure that the new version is compatible to your workstation. Download the new
software or install the received CD version into your PC. We strongly advise that you
install the software into the same PC that came with the workstation.

5) After the installation procedure is completed, you may then want to import the files
back into the new version by first adding an assay. Then by highlighting the created
assay, right clicking and selecting ‘import assay’.

A new window will appear to prompt you to select the location of the .txt assay file
previously saved. After locating the file, complete the import of data. Your old assays
along with the sequences attached should now be imported.

6) You can now rename the assays. Sequence names should have remained from the
previous version and shouldn’t need renaming.

9. VERSA1100 Set up - Aurora Station

This chapter will discuss how to set up and teach positions using Aurora Station and VERSAware,
and how to set up, calibrate and prime the tubes with wash buffer and/or reagent.
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NOTE: Aurora Station usually runs alongside VERSAware. Do not attempt to close Aurora Station
but instead minimize the interface. In case of closure, follow the steps below:

T Shell Status M=

Taszk D

ST as01 1] 1564

Figure 9-1 Shell Status

Shell Status

1) Open shell status window (Figure 9-1 Shell Status) (which runs alongside
VERSAware), double click onto ASO1 (1): 1564 and Aurora Station will reopen. Do
not attempt to close shell status window whenever VERSAware is running.

2) Alternatively, under VERSAware tools, <click> onto the Aurora Station option to
reopen the interface. To close, click again.

9.1. Robotic Arm Tab

This section will discuss how to set up and teach the robotic arm positions. Please start
VERSAware 1100 software by selecting:

Start = All Programs - Aurora Biomed - VERSAware1100
Switch to Aurora Station application by selecting the following menu option:
Tools = Aurora Station

The Aurora Station software should appear on the screen. Switch to the ‘Robotic Arm’ tab Press
the unlabeled button (Figure 9-2 Initialize Button) between X and Y-axes to initialize all axes of
the robotic arm. The robotic arm should travel towards the upper left corner of the workstation.

A\

Cautien please ensure there are no obstructions in the path of the robotic arm!!!

Page. 22




Attachment A

Au rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

Figure 9-2 Initialize Button

Switch to the Robotic Arm tab(Figure 9-3 Aurora Station Robotic Arm Control). The Figure below
explains how to control Aurora Arm. Use the scroll bars to control X, Y, Z-axes separately. The
current arm coordinates will be displayed in text boxes in the upper left corner.

Every scroll bar shows the maximum range of this axis.

2| © |4 vIBIH ¢ €5 @

Gripperl "E\Iommand LogI

1| Syringe Pumpl Cooler/HeaterBIockl TemperatureAl TemperatuteCl TempetatuteDl Shakersl Tip Changerl

i : |
Robatic Am
T - Current XYZ Co- 13700 '
t ordinates 4 il
2|
XYZ axis
return to 4
0,
G ‘ 8 s 3 Deck
Layout
XYZ co-
ordinat
e input
window 1 [ =]
| v 0 ] 2|0 15| 5]t %] 22| B recabaion
[ i Position | Stej Step (][ Step [Z){ Comment T
R IRNE. p |0 0 0 0 Home Deck
Arm' k] il 1 (7 |55 [7079 |96-channel Aspirator "
movi ||| #] 4 (3140 (80 (5943 [20/50/200ul TipBox |, | POSIHON
ng ‘IT 1‘ il ¥ ; 5536 |56 |5943 |20/50/200 ul Tip Box XYZ Co-
— —| [[4 7932 |58 |5943 |20/50/200 uL Tip Box ordinates
. q 10315 |60 |5943 |20/50/200 uL Tip Box 1
Direc I
COM Ports: 10,9,10,3,7, 8,11, 35, 37, | Temperature (C): [e/o[e[e[0] | [4/28117  [1:56PM
—_ - — Y, —_—  — _—_— —  Y——~————————___-:

Figure 9-3 Aurora Station Robotic Arm Control
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Aurora Station position teaching icons:

MWEI
Clickxyz- ** | |52D5 | hind | |1EBE | = | Bl =¥ | - Arm will go to the loaded XYZ
co-ordinates.

Click this icon Mto pick tips from any tip box position on the deck to teach positions

After picking tips, Click this icon ﬂto test the any position on the deck

Save | [ Tip Calibration

After teaching position, click on this icon to save the position (check on

Tip calibration)

¥
T

This icon is used to calculate the XYZ off sets

Please use the scroll bars to control X, Y, Z-axes independently. The current robotic arm
coordinates will be displayed in text boxes in the upper left corner. Each scroll bar shows the
maximum travel range for this axis. X, Y, and Z buttons will initialize every individual axis. There
are maximum ranges for X, Y, and Z coordinate — for e.g. for the Z axis, the maximum range is
60000 steps.

Another option to control the Aurora Arm would be to use the step/arrow control (Figure 9-4
Aurora Station Step/Arrow Control). Enter a step value from 1 to 1,000 and use one of the eight
arrows on the left side to control horizontal X and Y-axes. Two arrows on the extreme right side
will control vertical Z-axis.

-
7ot e v ] 4]

Figure 9-4 Aurora Station Step/Arrow Control

VERSA 1100 workstation features 15 positions for various lab ware types, tips, blocks, tubes,
reservoirs etc. Positions 16 & 17 are the waste & chute positions respectively. All the positions
are taught with a 96 well plate(Figure 9-5 Plate Teaching Positions) accept reagent cooler block
position which is taught as is. Once taught, the robotic arm will be automatically calibrated for
liguid handling of all other plate types which are stored in the VERSAWare plate library.
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Figure 9-5 Plate Teaching Positions

In order to test previously saved default teaching positions; please double-click the record
selector of the desired position as displayed in below Figure (Figure 9-6 Aurora Station Teaching
Positions). The X, Y, Z-coordinates will be displayed in text boxes GoX, GoY, and GoZ. Next,
<Click> on “Go XYZ” to have the arm move to the default position set by the manufacturer to
confirm correct teach position has been set.

To recalibrate or teach a new plate type, click on the position you want to teach, place a 96-well
plate on that position on the deck, set the step (Z) coordinate to “0” and press “Go XYZ".

If the XY positions are right, click the down arrow until desired Z position is reached. Please note
to reduce the steps of the arm control to 5 or 10 for more precise and safe control of arm
movement. Once syringe barrel (w/o tip) is close to the top left corner first well of the 96 well
plate, correct position is taught or determined by passing through a paper in between the 96-
well plate and the barrel tip barely touching it.

Similarly check for all other positions. Adjust the other positions if necessary and save the new
coordinates.

Gu><| |EI | GDY”EI | GDZl |EI | Go KYE' Offzet | Tip | Testl Save I [~ TipCalibration
Arm Control Position | Step 00)] Step v Step ()] Comment -
Step 16 1000 1000 3000 Priming Position
Im— ﬂﬂﬂ + 17 a0 1370|6000 |Waste Position
+ + b |12 0 2550 |5000  |The Chute
[¥ Mo ZUp " ﬂ o + R 100 8794 |2652 (7184

Figure 9-6 Aurora Station Teaching Positions

A\

CGautien |naccurate robotic arm positions may cause damage to liquid handling head and tip
barrels!!
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9.2. Teaching Positions

The VERSA 1100 Workstation uses a standard 96-well plate for teaching all positions except the
Reagent Cooler Block. Only the reagent block, chute and waste positions are taught as as shown
below. All other positions should be taught on the surface of the upper left well of the standard
96-well micro-plate as shown in the figures below.

Initialize the robotic arm by pressing the button between X and Y-axes (Robotic Arm tab). The
top left well Al (column 1, row 1) should be taught on the surface of the plate. Move the arm
towards you and manually (with your hands) engage a 20 pL tip to barrel # 1(outer one).

This tip can be clear or black liquid level sensing tip if available. Place a small sheet of paper (~4
x 4 mm) on top of the 96-well plate. Move the arm down to slightly touch this sheet of paper
with the tip as shown in Figure 9-6 Aurora Station Teaching Positions. Remove the sheet of
paper and align the arm in the center of the well (X and Y-axes) without changing Z-axis.

Figure 9-7 Aurora Station Chute Position Teaching

Figure 9-8 Aurora Station Waste Position Teaching

Open the position to be taught by double clicking from AS e.g. position # 6 (Figure 9-9 Aurora
Station- Position Teaching for # 6 deck position). Make the Z co-ordinate 0 and then click ‘Test'.
The arm will execute the command and go to position # 6 but very high as Z is set zero.

The 20uL tip should be positioned exactly on the surface level of the extreme left row of the
standard 96-well micro-plate and positioned at the centre of each well (X-axis & Y-axis
alignment).

For verification of z-axis positioning, a piece of paper can be placed in between the tip and the
well of the 96-well micro-plate (Figure 9-10 96-well Micro-plate Teaching Position). Fine
adjustment is done by commanding the z-axis robotic arm in descending movement till the
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barrel tips just touching the surface of the paper (Figure 9-11 96-well Micro-plate Teaching

Position).

Slight resistance is felt when inserting or removing the paper. After setting all the co-ordinates
to make the tip in the center of the wells, save this position by clicking ‘Tip Calibration’ as shown

in Figure 9-12 Aurora Station- Saving Position.

Teach all other position same way.

%= Aurora Station v1.20.100

File Tools Options Help
e, =i =y T
2| = |t8| v BF| x| € @
Giipper | Command Log |
Robotic Am | Syringe Pump | Cooler/Heater Block | Temperature & | Temperature © | Temperature 0| Shakers| Tip Changer |
- Fiobatic Arm
3 | R | S| 0
x :I_z[
Z700] - ~|[7E00
[ ] x| ) =2 [T )22 o] i @) 28] B v caaion
3 Bt Position | Sten (1] Step [v1] Step Z1] Comment
Step kx| +|n| & 745 |55 70 95-channel Aspirator
o | z 3140 |60 5943 |20/50/200 ul Tip Box
+ hd 3 5536 |56 5343 |20/50/200 ul Tip Box
el +| x| W | 4 7332 |58 5343 |20/50/200 ul Tip Box
5 10315 |60 5343 | 20/50/200 ul Tip Box
& 295 |B680 | Cooler Plale 1
COM Parts: 10, 9,10, 3. 7, 8, 11, 35, 37, | Temperatue [C) ® e ° e 47287 201 PM

Figure 9-9 Aurora Station- Position Teaching for # 6 deck position

Figure 9-10 96-well Micro-plate Teaching Position
Figure 9-11 96-well Micro-plate Teaching Position
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© s caroo | |\

File Toels Options Help
(- = oL | B
2| R[04 2I|B|#| |« €E @
Gripper I Command Log |
Fobotic Am | Syringe F'umpl Cooler/Heater Blockl Temperature & I Temperature C | Temperature D Shakersl Tip Changer I
— R obotic Am
4| R | I K
- =8
- Zoon ]
x-=>| [0 | v-=>| [ze5 ] z-:pl [Fea0 | =3 | = | % | i | e | &) | # Tip Calibration
A ] Position | Step []| Step [']| Step [£]| Comment -
Step x| | n e | 1 745 55 FO79 9E-channel Aspirator ==
I‘ID 2 3140 |EO 5343 |20/50/200 ul Tip Box
+ hd 3 536 |56 5043 |20/50/200 ul Tip Box
e | + | o W | 4 7932 |58 5343 |20/50/200 ul T?p Box
8 10315 B0 5343 |20/50/200 ul Tip Box
E EEZ0 Coaaler Plate 1

I! COM Ports: 10,9, 10,3, 7.8, 11. 35, 37, | Temperature [C):

[e[e[ [@ @] [

[4/2817

[2:02 PM

Figure 9-12 Aurora Station- Saving Position

In the VERSAware software interface, drag the 20ul tip box on to the deck (e.g. position # 2), put
one 20ul tip in this box (A1 well), click that position from AS & click tip. Arm will go to position #

2 to pick the tips or tip.

Double click the cooler block position, make Z co-ordinate zero, and click ‘Test’. Arm will go to
T1 column of the block, adjust X Y Z co-ordinates to position the tip on the surface and the
centre of the tube as shown in Figure 9-13 Aurora Station- Picking 20ul tip from position #2.

The z-axis height position can be checked with a piece of paper in such a way that it can pass
under the tip with slight resistance. After adjusting it in the center of the T1 tube, save the

position by clicking ‘Tip Calibration’.
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2 e st 1201001 = - s

File Tools Options Help

2| 2|08 v |BH & B @

Gripper I Command Log I

— Robatic A

Roboatic Arm I Syringe F'umpl Cooler/Heater Blockl Temperature A, I Temperature C I Temperature [ I Shakersl Tip Changer I

[700] -

x| JE ] TZ100

=707

2' [3140 |2||50 |2||5943 |§I i (| #o% ﬁlﬁlp Tip Calibration

z[m Corifial Position | Step ]| Step [v]| Step [£] | Cornrnemnt -
tep x| 4| = _I a0 a0 a0 1] Home =]
|1 o — —I —I * 1 745 55 7079 96-channel Aspirator
+ hd | 2 20/50/200 ul Tip Box
e + | o | L 4 | 3 5536 56 5943 20/50/200 ul Tip Box
— 4 7332 58 5943 20/50/200 ul Tip Box
5 10315 |60 5943 20/50/200 ul Tip Box - | |
COM Ports: 10,9, 10, 3, 7. 8. 11, 35, 37, | Temperature [C): e @ TR | | a4s2817 | 2:03 PM

Figure 9-13 Aurora Station- Picking 20ul tip from position #2

Figure 9-14 Reagent Cooler Block Teaching Position
Figure 9-15 Reagent Cooler Block Teaching Position
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_ The cooling block Tubes
T T T T y T series (200ul)
AAAAAL
S series (500ul)
R series (1.5ml)

T or T S R
Figure 9-16 Reagent Cooler Block Tubes

Once you are done teaching the positions for the 8-Channel Head, the system is ready to run the
application tabs.

Vacuum Positions: These positions (Filter & Receiver) are taught on the surface of the filter plate
on top of both positions (Filter & Receiver positions) as shown in Figure 9-17 Vacuum Wash &
Sample Collection Positions.

Figure 9-17 Vacuum Wash & Sample Collection Positions

9.3. Testing New and Default Plate Types

Aurora Station allows you to test previously or newly taught positions for all lab-ware types. It is
a good practice to test positions periodically to ensure that the arm calibrated for a particular
plate type and position is still intact.

To test any position on the deck, enter Aurora Station settings and <click> on the Advanced
Options tab as depicted below (Figure 9-18 Aurora Station Settings Main Interface — Advanced
Settings Tab). Next, on the bottom left corner of the interface screen, select the position to test.
After which you’d want to select the plate type or some other listed lab-ware to test on that
position. <Click> onto the Plate Type settings tab and select for a listed plate type by highlighting
the selection.
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o

— Pl Auto Recovery
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[~ Double Pl &uta Recovery
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Figure 9-18 Aurora Station Settings Main Interface — Advanced Settings Tab

To pick up a 200uL Tip for teaching position verification, ensure you have selected Single-
Channel operation mode, and then go to the Aurora Station main screen to select position (for

this example we will use position 15.

To let the software know that you have a full tip-box you must “reload the tip boxes” by
dragging and dropping the correct size of tip box in the software to the location where it exists
on the deck (Figure 9-19 Aurora Station —Reload Tip Box). In the VERSA1100 main interface
menu, drag 200 Tip (1) representing single channel 200uL Tip Box to position 15. Or under
Reload Tip Boxes mode, drag 200Tip (1) to position 15.
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aFlle Run Restore Security Tools Help

o I = ] ==

Standard Vial/Tube
Plates Holder

Carousel

20 il 71 alefeluik 200 yLt
JIBEOX(IIETIRBOX (1)

|| 523

T Sk IDUALY
m‘}ﬁ! HIEBOXS

E ]
_ﬁ Common

Uv Prepare RT/dNTP Mix [ Author
=B Assay created on 2015-10-06 1:
Ep NAP/Advanced Reagent &
Cp NAP/Advanced Reagent &

{7 Customer Protocols
{7 sac
@-{—7 Folder Create On: 2015-11-20 15:14

Start Row: |1

Start Column: |1

Figure 9-19 Aurora Station —Reload Tip Box

To ask the software to pick up a single tip, in single channel mode simply click Tip. The robotic
arm will execute the command to pick up the extreme top left corner tip(Figure 9-20 Aurora
Station —Pick Tip). Black tips have been used in this example(Figure 9-21 Aurora Station —Picking
Tip) for better photo illustration, however clear tips can also be used to check positions.

%= Aurora Station v1.20.

File Tools Options Help
L} - = i J B
Gripper I Command Log I
Riobotic & | Syringe Pump| Cooler/Heater Black | Temperature & | Temperature © | Temperature D] Shakers| Tin Changer |
— Robokic Arm
- e
= | [F=00]
x| [030 ] v= | 5= ] z=|[09e ] 23| 25| &%) &% 23| B |® Ticaibion
|
:rm Contral [Position | Step (<] Step Step (1] Comment [=
tep x +| n 1 Single Channel Tip Box =
I _I IZANE | [} 15 Single Channel Tip Box
+ | + 16 £205 5104 |RD Priming Position
o | + | u b | 17 BOE2 2700 2915 “Waste Position
— 18 BO073  [2700 [3915  |Tip Chute
* = | L
COM Ports: 10,9, 10, 3. 7. 8. 11. 35. 37. | Temperature [C1: K e | @ | | a/2817 2:05 PM

Figure 9-20 Aurora Station —Pick Tip
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Figure 9-21 Aurora Station —Picking Tip

In Aurora Station Settings, all the parameters for various plates are tabulated as shown below
(Figure 9-22 Aurora Station Settings Main Interface — Plate Types Settings Tab) and these
settings are used for verification and fine adjustment of position.

Aurora Station Setii )

General| Advanced| Accessoies  Plate Types | Hardware |

— Symmetrical Plates [Plate Types: 1 - 99, 400 - 4399] Liquid Lewvel Sensing
Plate Tvpe| Description Columns [ Rows | Colurmn Distance | - Plate Type | Diepth “olume -
» |1 96-well Plate 1z [E] E] — » |1 10.8504 0 =l
2 384-well Plate A 24 16 4.5 1 10.3572 20
! 2 15626-well Plate [Corning) o LLS] a2 32 2.26 1 9.E174 40
4 12-colurmn B eservair 12 1 a 1 8.631 60
5] 4-glags Slide Trap [+ 46092, 4. 461 4 1 3.5724 1 7.E44E oo
[ 20 uL Tip Box [1-channel] 12 =] 9.05 - 1 5.9184 140
<1 T 3 1 4 E554 180 -
=3 v Sort by Plate Tupe - 4
e 'Z—fo y I = | || =
-Offset [mm) [0 I
— Aszymmetrical Plates [Plate Types: 100 - 1399] Liquid Lewvel Sensing i
i Plate Tepe| Column | Row | Depth -
p |100 1 1 21.6154 — i
= = 100 1 1 182114
e Qe D
Plate Type (ID: 101, Colurmn: 5, Row: 1) == 100 1 1 [15.8286
— 100 1 1 [14.2968
— 39-well Feagent/Cooler Block [F1] Depth: 37.73 mm— Ton 1 1 17 0842 — i
[« U

| 3
Z-foset‘ @l Zl ]

ght Difference | Offset [+ | Dffset [v] | Adiustrment | «
483 477535 |-13.3531 |0

256 481514 |-12.467 [0
11 458016 |-488 ]
121 18 50 0.2 - M

3 colel el el y
P OK | xCancel I @Appl}l | :

Shaker #

—%olume Calculatar

“alumne |

Depth (mm) [0

“alume [ul)] I 1.860

Shaker #

zplay Source Temperature C

Figure 9-22 Aurora Station Settings Main Interface — Plate Types Settings Tab

To select a plate type: (in this example a 39-well Reagent/Cooler Block is used) double click to
highlight the desired position (highlighted in black) as shown in the above screen shot (Figure
9-22 Aurora Station Settings Main Interface — Plate Types Settings Tab). Press the centre
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position icon (test button red arrow) & the arm will go to T1 position of the reagent cooler
block. Check if the tip is in the center of T1 position tube, (shown below, Figure 9-23 39 Well
Reagent cooler Block-Testing T1 Position)

Figure 9-23 39 Well Reagent cooler Block-Testing T1 Position
Likewise, you can perform other location verification such as W position.
Scroll down the table to select Plate type 101: 39-well Reagent/Cooler Block (W).
Press the centre position icon to verify its position.

If you find that the tip is away from the centre position, it may have a significant impact on
application (like tip hitting the wall of the vial), it can be re-align the tip back to the centre
position by adjusting the Column (X-axis) Offset and Row (Y-axis) Offset accordingly.

Figure 9-24 39 Well Reagent cooler Block-Testing W Position

In the above photo illustration (Figure 9-24 39 Well Reagent cooler Block-Testing W Position),
the tip is slightly offset to the left away from the centre position. By adding a small positive
value increment say +0.1 to the existing column offset value, followed by clicking the centre
position tab(Figure 9-25 Test position), the robotic arm will move towards the centre in the X-
axis direction. Once finalized, the Column offset value can be adopted for the holes M4 and M5
which are located in the same column.
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daymmetrical Plates [Plate Types: 100 - 193] Liquid Level Senzing
Description Colurnn | Row | Height Difference | Colurmn Of: Plate Tupe| Column | Row | Depth | «|
39well Reagent/Cooler Block [R1] |5 1 |35 49 = [ p|100 1 1 216154
39well Reagent/Cooler Block [R2] |5 2 |35 49 100 1 1 182114
39well Reagent/Cooler Block [R3] |5 3 |35 49 100 1 1 |15.8286
[ 3] 259-wel Reagent/Cooler Block [R4] |5 4 .5 49 100 1 1 [142368
39well Reagent/Cooler Black [RA] -3, 49 - 100 1 1 120842 |«
[ ] T [ T
Z0h -y (2 | T

Figure 9-25 Test position

In general, the same methodology is adopted to verify and fine-tune all the other plate types
and accessories in terms of height offset, column offset and row offset.

9.4. Reagent Drop Pin Position Teaching
This section will give the details to teach/check reagent drop pin position for 96 well plate.
Put the 96 position teaching plate on any position from 11-15 on the deck.

Open Aurora station from Tools>Open Settings>Advanced, and select the test position (the
location where you put the plate) e.g. position 12 in figure.

Open accessories tab from Aurora Station settings (Figure 9-26 Reagent Drop pin position
testing-test position selection), check the pin group, highlight the XYZ coordinates (double click)
& click RD Test.

The arm will go to position 15 & align the reagent drop pin on the surface of the A1 well of the
96 well plate. To check if the pin is in the center of the well, try dispensing some solution e.g.
100ul manually using PWM pump in C mode (Figure 9-27 Reagent Drop pin position testing-
Accessories) & watch the pin while its dispensing, if the pin is not dispensing in the center of the
well, otherwise change the X ( more negative value of X offset moves the pin/arm to left side of
the well relative to the standard position of the Al well of the plate—increase/decrease it to
align in the center of the well) & Y ( more negative value of Y offsets moves the pin/arm/
backward) change it to align the pin in the center of the well.

Likewise, you can perform other pins position testing/verification (Figure 9-28 PWM pump-
Dispense 100ul volume-Pin # 1).
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Figure 9-26 Reagent Drop pin position testing-test position selection

= Aurora Station v1.20.100
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Figure 9-27 Reagent Drop pin position testing-Accessories
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.., PWM Pump v4.10.7
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Figure 9-28 PWM pump-Dispense 100ul volume-Pin # 1
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Figure 9-29 PWM pump-Dispense 100ul volume-Pin # 2

After all the pin positions are tested and you have verified that these are correct, set the
reagent drop Z offset before creating sequences in VERSAware.

Open OPTIONS from Tools>Reagent Drop and change the Z off set setting (more negative value
move the arm up & positive value move the arm down). You can also change the priming
volume for reagent drop (Figure 9-30 Reagent Drop-Z-offset)
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ﬁ[&equence] NAP/Advan ition created on 2015-11-30 12:20:24 T -

Air Gap Settings |
Syringe F'urnpl Tip Bo:-:e&l Flate Tupes

| Other | Generall \-"arFEefl Armn Movements | Pump Speeds | A Speed

— Reagent Dirop Priming

Walume [pL] I 10

— Reaagent Drop Z-0ffzet

Dizpensing Z-0ffzet [mm] I 3

—ReagentDrop Time Delay

ReagentDirop Time Delay [ms) I 1]

%He&tme | ?%Default | %E:-:Dmt | & Imnport | Apply | Ok | ¥ Cancel |
Figure 9-30 Reagent Drop-Z-offset
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9.5. Reagent Drop Calibration (PWM PUMP)

Note: Calibration of the PWM pump is recommended in case a different reagent is
being used which may affect the pressure setting or use multiple table calibration
mode

PWM Pump interface is used for calibration. To open the interface window, follow the steps
below:

& Shell Status 0 [

Task 1D

Shell Status

1) Open shell status window (which runs alongside VERSAware), double click onto DHO1
(1):584 and PWM Pump interface will open. Do not attempt to close shell status window
whenever VERSAware is running.

2) Alternatively, under VERSAware tools, click onto the Aurora PWM Pump option to
reopen the interface. To close, click again.
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5 1
& PWM Purmp vA2.10.7 - 5-channel | = o e S|
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Figure 9-31 PWM Pump Calibration Mode

To change pressure in PWM Pump, click onto the “C” button [c] to switch to pump control
mode (Figure 9-31 PWM Pump Calibration Mode).

When pump is operational, pressure can be observed by clicking the chart tab (bottom right of
interface).

A graphical pressure curve in real-time appears which shows the user the current pressure
maintained.

If changes are needed, open PWM settings from settings icon as shown below(Figure 9-32 PWM
Pump-Settings). Change the pressure setting ( if the pressure setting is lower than before, please

release pressure manually by pulling the pressure tubing from priming bottle) and click OK, apply
and close this window.
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Figure 9-32 PWM Pump-Settings
£22 |nitialize

To set the new pressure setting, go to main interface and click the initialize button

then click the “pressure” button
PWM Pump- New Pressure settings).

to change settings as shown below (Figure 9-33
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Figure 9-33 PWM Pump- New Pressure settings

) UaWesI
e Open valves mode using the “valves” button

£ |nitialize

:

e |Initialize the pump using the initialize button

e C(Click the syringe button ﬁlicon which switches the pump into pulse mode of
calibration in micro-seconds (us).

©
e QOpen calibration data table by clicking the dropper iconl ~11. See the table data for
pin # 1. You can choose to start the calibration from a higher or lower value
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e.g. Add pulse value 50000, repeat cycles 10 as shown in Figure 9-35 Add pulse &
repeat cycle, switch to pin # 2 (add 0 value for all other 4 pins) apply, dispense (new
reagent or with new pressure setting) in a pre-tared weighing boat to check weight
on a balance or in a tube to check the volume with a pipettor. Add this new
weight/volume value in the calibration table & switch records to add the new
volume/weight as shown in Figure 9-36 Add new volume/weight value. This way,
check all the pulse values & repeat cycles which are there in the table like up to
30000 & keep adding the new weight values in the table. This is just repeating the
table pulse time & cycles with new reagent or pressure setting as with pressure &
different reagent weights/volumes change.

e In case, user want to add new data point e.g. 50000 pulse & 9 cycles. Check the
weight by adding new # of cycles & add the new data point as shown in Figure 9-37
Adding new data point in the calibration table

o Similarly, calibrate other pins & keep adding weight values in the calibration table
forpin#2,3,4 and5.

File Tocls Options Help

B B[] 2l wlE] @

— Pump
T Iniah & _—
L Tirme: F\ Furge Position: |1 5 Mowve
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Figure 9-34 PWM Pump in Pulse mode of calibration
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PWM Pump v4.10.7 - 5-channel

Pump Calibratiol
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Figure

9-35 Add pulse & repeat cycle
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Figure 9-36 Add new volume/weight value
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Figure 9-37 Adding new data point in the calibration table

PWM Pump v4.10.7 - 5-channel ‘ Pump Calibratio
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Figure 9-38 New data point in the calibration table for channel # 1
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i PUWM Pump V4107 - 5-chamnel
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Figure 9-39 Checking data in a graph
e After the calibration is finished, you can check different volumes for accuracy.

Switch to volume mode by clicking the syringe iconlf again and it will appear

unclickedﬁl. Then you can add 100uL volume for valve 1 (Pin 1) & repeat 1 cycle.
You can then switch to valve 2 as shown in figure 42 & then dispense in a pre-tared
weighing boat & check the volume on a balance or with pipettor. Similarly, other

volumes within the range of the calibration table/data can be checked.(Figure 9-40

Testing volumes)
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Figure 9-40 Testing volumes

User can also calibrate reagent drop pins for different reagents/solvents (ethanol, DMSO etc.) by
using multiple table option, whenever, there is switch to different reagent—use that particular

calibration table as shown in Figure 9-41 Multiple table option below.

& PWM Pump v410.7 - 5-channel
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Figure 9-41 Multiple table option
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9.6. Single Channel Barrel Position Teaching

This system has the option of single channel operation as well. The first barrel from outside of
the deck functions as a single channel head. The position for this barrel is aligned like the
reagent drop pins.

Select the test position, open settings>accessories and then double click Tip barrel #8. This will
highlight the XYZ co-ordinates, and then click ‘Tip Test'.

The first barrel from outside will go to that position. If the barrel is not in the center of the well,
adjust X & Y settings. This testing can be done by picking 20ul tip too using single channel test
mode (Figure 9-42 Single Channel Barrel Position teaching).

Gensral} Advanced Plate Types ] Hardware I
Tip Box Pasitions
Tip Box Position| Tip Type | Tip Box Tepe | Column 1 Column 2] Calurn 2 | Column 4| Colron 5 | Column 6 | Colunn 7| Column 8| Column 3| =
2 2 1 1 1 1 1 1 1 1 1 =
2 2 2 1 1 1 1 1 1 1 1 1
3 4 18 1 1 1 1 1 1 1 1 1
4 2 21 1 1 1 1 1 1 1 1 1
5 2 21 1 1 1 1 1 1 1 1 1
3 3 22 1 1 1 1 1 1 1 1 1 -
q ol
PFipetting Tip Types
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1 20 uL Tips [8-channel 20 E 12 Il N7 0
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r [ v
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4 Tip Barrel #5 0 35.9000 [-0.2107 || b1 0
7 i 210 3 170 =] 2 450
8 2.5 4 300
I ] g 1300
12 6 B2 -0
13 -6 7 -10 -

'I'"' Tip Test - AD Test

o Ok ‘ xtancel‘ =) |

Figure 9-42 Single Channel Barrel Position teaching

9.7. Syringe Pump Tab

Syringe Pump Tab is used to calibrate the pump/piston and to check the volume accuracy
manually. (Figure 9-43 Syringe Pump Control)

Press the Initialize button and the plunger /piston of the selected pump should move upward to
its initialized position. Typical Syringe Pump Type includes 8-channel x 250l or 1000pl.

Select the step option to perform aspiration of 10,000 steps and press the Send button. The
piston should move downward. There are two options to check volume or perform calibration.
Pump control is completely manual and other one is little bit automated.
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NOTE: For units with air displacement option—both single channel and 8 channel have same
calibration data as all 8 pistons move together with one plunger. Therefore, same data is used in
both scales. Water displacement units have different calibration data as the single channel
syringes (25ul & 1000pl) are separate from the 8 channel syringes.

, |
_ e
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Figure 9-43 Syringe Pump Control

NOTE: If there is no response from the syringe pump, refer to the Syringe Pump Settings section
of this manual to adjust the COM port.
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9.8. Calibration of Syringe Pumps (8-channel x 1000pL)
Syringe Pump Scale Calibration

This chapter will discuss the procedure of syringe pump calibration which applies to both syringe
pumps: 1000pL (single channel) and 8x1000uL (8 channel) pumps. The “Multiple Scale” option
should be selected, and the single scale option selected. (Figure 9-44 Syringe Pump Calibration)

Open Aurora Station (Tools = Aurora Station). Initialize the robotic arm by pressing the button
between X and Y-axes ('Robotic Arm' tab) and move the arm towards you.

Manually engage a tip onto the first outer barrel. (Use a 25uL tip for calibrations up to 20uL
volume, a 50uL tip for calibrations in the 20-50uL range, a 200uL tip for calibrations in the 50-
200pL range and a 1000yl tip for calibrations in the 200-1000 pL range.
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Figure 9-44 Syringe Pump Calibration
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Figure 9-45 Syringe Pump

Switch to 'Syringe Pump' tab (Figure 9-45 Syringe Pump) from the Aurora Station main menu.
Select the desired syringe pump and click 'Initialize' button.

One-time initialization is required for each syringe pump for the entire calibration procedure.

Manually place a tip onto the barrel. Check the calibration table for pre-calibrated data.
Calibration can be done in steps (0) or volume mode (0).

Calibration Using Steps
There are two ways to perform calibration procedure.

Auto Mode: In this mode, the air-gap is adjusted in steps, the volume is adjusted in steps and
the time delay after air-gap/before dispensing the volume is accounted for automatically.
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Follow the below steps:

1

According to the calibration pump scale, add the desired air-gap (e.g. for 8x250uL pump,
add 1000steps (10uL volume) in the air-gap field, and 200 steps (1.6pL) in the sample
aspiration field and a four second time delay).

By clicking send, the instrument will draw in an air gap (1000 steps/10uL), wait for four
seconds, aspirate 200 steps worth of volume (at this time put your vial with liquid under the
tip), wait for four seconds again, dispense 1200 steps/ volume (1000 steps for the air-gap
and 200 steps for the aspiration volume) into a pre-tared weigh boat. Weigh this weigh boat
and confirm the volume is correct.

If the volume is not correct, replace the old value (1.6pL) to the new weight value in the
calibration table (Figure 9-46 Syringe Pump Calibration—Auto mode).

Using the same process check whole range of steps (500, 700,3000) and keep changing the
volume value in the calibration table if different from the previous value.

Pump Control Mode: In this mode, both the air-gap and the volume is sent separately, and then
the volume is dispensed.

Follow the steps as below:

1

III

Under “pump control”, select ‘steps’. This will make steps the active field for data entry.
Select “aspiration” as the function and enter 1000 steps (10uL) which will serve as the air
gap, then click the send button. You will see 1000 steps in the command log. (Figure 9-47
Syringe Pump Calibration-Manual mode)

Enter 200 steps in the “Pump Control” section (1.6uL volume), and before clicking send
insert a sample source under the pipette tip (Figure 9-48 Syringe Pump Calibration-Aspirate
volume). You will see the solution aspirated into the tip.

Next tare a weigh boat on a scale. In the software, click “dispensing” and enter the 1200
steps (1000 air-gap +200 aspiration volume steps = 1200steps) and click send and collect the
volume in the pre- tared weigh boat (Figure 9-49 Syringe Pump).Weigh the collected sample
and enter the weight (if different than the previous value) in the volume section of the
calibration data table.

Repeat this procedure for whole range of this pump (100, 200...) and keep adding the
weight/volume in the calibration table if different from pre-calibrated volumes.

After calibration, check the calibration data, and click the green arrow to show the graph
(Figure 9-50 Syringe Pump Calibration-Graph & Scale). Also check the scale for maximum
volume by clicking the icon below the calibration table which will open the ‘Maximum
Volume’ window. This window shows the maximum volume of the pump that can be
aspirated/ dispensed (Figure 9-50 Syringe Pump Calibration-Graph & Scale). Add these
maximum volume values in OPTIONS for all the three pumps (Figure 9-51 OPTIONS-Add
Maximum volume).
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Figure 9-46 Syringe Pump Calibration—Auto mode
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Figure 9-47 Syringe Pump Calibration-Manual mode
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Figure 9-49 Syringe Pump
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Figure 9-50 Syringe Pump Calibration-Graph & Scale
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Figure 9-51 OPTIONS-Add Maximum volume

7 If you would like to add a new data point, note the weight of the volume and the number of
steps from the ‘Pump Log’ as shown in Figure 9-52 Calibration Table New Data Point Entry. Then
add the weight/volume and steps at the end of the calibration table, and click “Apply”.
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Figure 9-52 Calibration Table New Data Point Entry

Multiple Scale Tables

If you would like to maintain different calibration tables for different reagents (if you are using
reagents with greatly differing densities), this can be done by enabling the Multiple Table option

(Figure 9-53 Multiple Table- Scale-1).

Calibration data will be displayed according to the scale/table opened. Figure 9-56 Syringe Pump
—Aspirate 50uL volume shows Scale 1 data & Figure 9-54 Multiple Table scale-2 shows data from
another table. Depending upon the reagent being used, switch to the appropriate calibration
table and then create sequences, VERSA will use the calibration data/steps from the selected

table.
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Testing Small volumes using Multiple Cycles:

This method of testing is recommended for small volumes (1, 2 & 5uL) which cannot be weighed
properly on the balance with one dispense/cycle only.

Follow the steps below:

1. Open Aurora Station, and open the Syringe pump tab. Select the pump that you wish to check
the volume of.

2. Go to ‘manual calibration’ with volume selected as shown in figure.
3. Initialize the pump.

4. Manually engage one 50pL tip onto the desired barrel by hand.
5. Select an aspiration option

6. Add a 20uL air-gap in the volume column and hit send (there will be volume & steps displayed
in the log table on the left. (Figure 9-55 Syringe Pump —Aspirate 20uL Air-gap)
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Figure 9-55 Syringe Pump —Aspirate 20 Air-gap

Page. 60




Attachment A

AU rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

7. Enter a 50uL volume in the pump control, and click send (Again place a tube of distilled water
below the barrel to aspirate the 50 plL volume). (Figure 9-56 Syringe Pump —Aspirate 50uL
volume)

8. Change to dispense mode
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Figure 9-56 Syringe Pump —Aspirate 50 volume

9. Add 10pL & click send & dispense back to the same tube. This dispense back volume is to
compensate any backlash of the system (Figure 9-57 Syringe Pump —Dispense back to vial 10uL)
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Figure 9-57 Syringe Pump —Dispense back to vial 10pL

10. Enter 1pL volume in the pump control, then aspirate and dispense it into a pre-tared weigh
boat (making sure the tip touches the boat while dispensing). Repeat this 1uL aspiration and
dispensing cycle in the same boat five times & then weigh the boat—it should be around 5uL.
(Figure 9-58 Syringe Pump —Dispense 1ul (five times) to weighing boat) Divide this weight by 5 &
get the volume of 1uL. Repeat it 10 times to calculate the CV. Repeat steps 5-9 again to finish 10
replicates. If the accuracy is not good, calibrate the system for 1L again.
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Figure 9-58 Syringe Pump —Dispense 1ul (five times) to weighing boat

9.9. Reagent Cooler Block Tab

This tab sets and monitors the temperature of the reagent/cooler block in the range of 2 - 90°C
with 0.25°Cincrements.

The tab allows the user to check or change COM ports or present temperature. The
recommended temperature for the reagent/cooler block is 4 °C which is also the default value.

Unlock the COM port as displayed in the figure below (Figure 9-59 Cooler Block Control) to
observe readings of actual and pre-set temperatures. If there is no response, proceed to change
the COM port. Test the new COM port by clicking the “open” tab.

To change present temperature, go to the temperature field and input the temperature
required and click the “apply” tab to save the new settings.
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After implementing the change, allow up to 30 minutes for the change to take effect before
loading reagents and enzymes onto the block. The temperature log provides a record of any
changes made. Click the “clear” button to erase the log records.

If the temperature reading from an external thermometer does not match the display
temperature, parameter B can be adjusted to match the true temperature. Wait and check after
it stabilizes at the required temperature (Figure 9-59 Cooler Block Control).

NOTE: If there is no response from the cooler block, refer to the Temperature Control section of
this manual to adjust the COM port. Use only installed COM ports for cooler block configuration
(refer to software installation chapter of this manual for more details).
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Figure 9-59 Cooler Block Control
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9.10. Source Temperature Tab

This tab allows the user to change/ set the COM ports, as well as the temperature for other
cooling/ heating adaptors that have been fitted onto the deck.

The temperature can be changed or set here for up to two different temperature adaptors (e.g.
plate coolers/ heaters, shaker with heater etc.). Once the new set temperature takes effect, it
can be monitored under the “temperature monitor” part of the window (bottom of screen) for
each adaptor (Figure 9-60 Source Temperature Settings).

I ™
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Figure 9-60 Source Temperature Settings

9.11. Shaker Tab
This tab allows the operator to set shaker COM ports (already specified) and test the speed of
the shaker.

Shaker speeds can be set between 200-2500 rpm. To change the shaker control settings, click
“apply” to implement the settings. You can test the new settings by clicking on the “send” tab

(Figure 9-61 Shaker Settings).
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In the application tabs, the user can use any speed between 100 — 2500 rpm depending upon
the protocol requirements and the plate being used on the shaker.
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Figure 9-61 Shaker Settings

9.12. Gripper & Aspirator Tab

Gripper: This tab shows all the settings for gripper. To set the COM port for the gripper the user

can test/set the gripper position using the gripper engagement offset, XYZ offsets, speed, and
positions

Gripper Speed Settings: These are default settings (Figure 9-62 Gripper Settings)

Gripper XYZ Settings: These are also default settings, but can be adjusted depending on the
plate being moved. The gripper X-Offset value, if increased, will change the gripper position on
the right side of the plate and if decreased will change the gripper position on the left side.

Gripper Y-Offset value if increased will move the gripper outwards and vice versa.
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Gripper Z-Offset is the value which allows the gripper to grab the plate at a specific Z distance
(Figure 9-63 Gripper Holding Deep Well Plate).

Gripper Offset Settings: Engagement Offset is used to set the gripper Z setting to open the
gripper when moving the plate from one position another. Other settings like max range, pad
clearance etc. are also set here. Plate count is the number of plates to be stacked at one
position.
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Figure 9-62 Gripper Settings
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Figure 9-63 Gripper Holding Deep Well Plate

9.13. Vacuum Tab

This tab allows user to test vacuum manually. After the COM port is set, the vacuum can be
tested for valves 1 & 2 (Figure 9-64 Vacuum Settings). This tab is also used for RD Level Sensing.
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Figure 9-64 Vacuum Settings
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9.14. Command Log Tab

This screen displays the summary of all the executed steps created since the VERSAware was last
opened. Click on the “clear” tab to erase logged message once they have been identified and
rectified Figure 9-65 Command Log Settings).

%= Aurora Station +1.20.100 \ “ s = i

File Tools Options Help
2| =05 | BF| x| wlE| @
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COM Ports: 10.9.10_3. 7. 8. 11.17. 4 T emper ature [C): e | & ® | ® 5117 4:10 Ph

Figure 9-65 Command Log Settings

NOTE: Consult the manufacturer on rectification of errors if unsure or if errors persist.
9.15. Liquid level Sensing (Optional-Single Channel - LLS Hardware Required)

This feature of liquid level sensing on the unit provides user the ease of aspirating the liquid
after sensing the level in the tube/plate and then aspirating the liquid from that level with
accuracy.

In the figure below (Figure 9-66 Liquid Level Sensing Settings), LLS comport can be set, LLS can
be tested manually to make test it before running any assays.
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§°. Aurora Station v1.20.66
File Tools Opticns Help
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Figure 9-66 Liquid Level Sensing Settings

Liquid Level Sensing (LLS) Calibration

This chapter deals with both manual checking and calibration of the liquid level sensor
equipped. You are advised to manually check the sensor’s operation before or after calibration.
It is good practice to manually check the sensor’s operation periodically to ensure it is in good

working condition.

Manual checking LLS operational capability

Steps:

1. Move the arm to an empty position anywhere on the deck

2. Open Aurora Station and click on the level sensing tab.

3. Click “initialize”.

4. A dialog will pop up saying, “initializing in progress.”

5. The log will show the signal levels at various rates
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6. Place your finger slightly below the syringe/tip barrel (no tip engaged)

7. Note the jump of the signal from 100 to approximately 200 (Figure 9-67 Base Signal).

8. Next, insert a black conductive 20yl tip into the barrel.

9. Insert the tip into a 5 to 7mL vial with distilled water.

10. Note the signal level changing from 100 to 200 (Figure 9-68 Signal Level Change — Barrel
with Tip Immersed in Liquid).

11. If the above are observed when performing steps 1 to 10, then the liquid sensor is working
as it should. Proceed to calibrate or check COM ports if you observe no change in the signal
level.

The below figures provide examples of what to expect when level sensing is operational
around the barrel and in a liquid.
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Figure 9-67 Base Signal
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Figure 9-68 Signal Level Change — Barrel with Tip Immersed in Liquid

LLS calibration check for a current plate type

Steps:
1.

I

‘IOIGP-. 1239 150 1 A7 14 Tewmeeni'th © L Tawwmiwin VXM 440w

Open Aurora Station and select a new blank or empty row for use in the coordinates
table. Under the position field, type in a position number and a comment (this can
be any number or name that don’t coincide with the default teach positions). Leave
all other fields empty and highlight the new row entry (Figure 9-69 New Row Entry

for Coordinates).

E ZlelBlvie nl 3|8
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Wormrwe o .il ] :l
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Figure 9-69 New Row Entry for Coordinates
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2. Again from Aurora Station, select advanced settings, select single channel

Mode to test LLS as shown below in Figure(Figure 9-70 Setting the Tip Box Position,
Plate Position & single channel mode for Calibration).

NOTE: You’d have to ensure that the test position for both the tip box and plate type are set by
clicking onto the “advanced” tab in Aurora Station Settings. To change or set, click on the arrow
to open options and select the position of choice. Remember that if you select e.g. position 14 for
20/50/200 ul tip box that you have a tip box placed in position 14 on the deck available. You’d
also want to drag the appropriate tip box icon over onto the working deck interface in VERSAware
to position 14. After which, you’d want to “reload” tip boxes. The same goes for the plate type
you’d want to test. If test position for a plate is selected as 1, load appropriate plate type for the
test should be in that position and icon dragged over to that position on the working deck interface

in VERSAware.
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Figure 9-70 Setting the Tip Box Position, Plate Position & single channel mode for Calibration
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3. Click on the plate type icon in Aurora Station. Focus on the topmost table to test LLS
parameters. To achieve this, click on the particular plate type field for test (Figure
9-71 Testing LLS Parameters under Aurora Station Settings Plate Types Tab).
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Figure 9-71 Testing LLS Parameters under Aurora Station Settings Plate Types Tab

4, Return to the “plate types” tab again to start the LLS calibration. Then select the
plate type field that you want to test by highlighting that field with your mouse.
Usually the detection range field for that plate type would have been set by default,
but if a new plate is entered or reset for the detection range, this value would have
to be changed. To illustrate this, we first explain how to test default positions:

Step 1: Click on plate type number to test. (Figure 9-72 Testing Default Positions under
Aurora Station Settings Plate Types Tab)

Symmetrical Plates [Plate Topes: 1 - 99] -+ Liguid Level Sensing

Plate Type| Descrphion Columnz | Bows | Columnn [ «
1 96-well Plate Filter 12 a 9 b
42 96-well Plate Receiver 12 a 9
43 IBEX HR-HTC 10 4] 36
44 4 » 8 Eppendorf Tube Holder a 4 14,7734
96-wel Mon-zkited PCR Plate Adaptor 12 a 9
' -

Figure 9-72 Testing Default Positions under Aurora Station Settings Plate Types Tab
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Step 2: In the rightmost table, scroll up to the corresponding plate type no. and note
the depth and volume. You’d want to test from the lowest volume all the way to
the highest volume. But essentially sampling/ calibrating anywhere from 12 to
16 volumes would be sufficient. (Figure 9-73 Testing LLS Volume and Depth)

Liquid Level Sensing -

Plate Type | Depth Volume -
44 1] 1860
45 51 EE1E_ I
-
4 4 |
45 155358 |30
45 15.0426 |40
45 13.3164 |50 v
W = @

Figure 9-73 Testing LLS Volume and Depth

Step 3: Then with a manual pipette, dispense the same volume into the first well of the
plate to test. If 10uL is selected, then there should be 10uL of liquid in that well.

(Figure 9-74 LLS Calibration Check with selected Plate Type)

Figure 9-74 LLS Calibration Check with selected Plate Type

Step 4: Next click “First icon” and the robotic arm will move to pick up a tip from the
specified tip position (first tip) as specified under the “advanced” tab. If you click
on the second icon, the arm will pick up a tip from last well (96) of the tip box.

Once a tip is automatically

engaged by the barrel, you can click “Downward arrow icon to test LLS” as shown in
Figure.(Figure 9-75 Testing Depth and Volume Parameters under Aurora Station

Settings Plate Types Tab)
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Liquid Level Sensing -

Plate Type | Depth Volume -
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| i |

\
Figure 9-75 Testing Depth and Volume Parameters under Aurora Station Settings Plate Types Tab

You will notice that the tip moves to a position just above the first well. By default and at all

times, the tip will always move to the surface position. (Figure 9-76 Surface Position
Coordinates Achieved)

Figure 9-76 Surface Position Coordinates Achieved

Step 5: Next you may return to Aurora Station robotic arm interface and ensure that
the surface coordinates are already present in the GoX, GoY, and GoZ fields
before clicking the “save” tab to save this surface position into the new line
created. Highlight the field coordinates, then click the “save” button .(Figure
9-77 Saving Surface Coordinates into Aurora Station Robotic Arm Interface)
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z .~
Position | Step [X]] Step [Y]| Step [Z]| Comment
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Figure 9-77 Saving Surface Coordinates into Aurora Station Robotic Arm Interface

1!
‘
1

Step 6: After saving the surface position coordinates, start working from this position
for LLS calibration of individual volumes. In the arm control portion of the
interface (as above), enter “10” as a value for the step and check off “no Z up”.
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At this point, there should be 10uL of liquid in the well and the barrel with tip
should be just above the surface of the well.

Note the signal at this position. It should be around 142 more or less. You can note the
liquid level sensing signal value on the bottom right corner of the interface next to the date
and time (Figure 9-78 Level Sensing Signal check under Aurora Station Robotic Arm
Interface).

COM Portz: 6-4-5-7-10 Temperature [C): 25.5- 30.2 @ 142 ( 5 \9;’1 709 335 PM
< 7

Figure 9-78 Level Sensing Signal check under Aurora Station Robotic Arm Interface

Step 7: After making a record of this value, attempt to move the tip down with the step
arrow controls. Move down and until the surface of the tip barely touches the
surface of the 10pL liquid. You'll notice the signal increasing as the tip moves
down.

Usually, the detection range that is set in the ‘plate types’ tab accounts for this
and you can confirm the difference in signal detection from the plate surface to
the surface of the liquid (10uL) to be similar or close to what is set in the
detection range field already set in the plate types tab for that particular plate
type. (Figure 9-79 Check signal difference under Aurora Station Plate Types Tab
Detection Range Field)

If for e.g. the signal is 154 and the surface signal is 142, then the difference is 12
+/- 1 for the detection range (limit). To check the depth offset at the surface of
10ul, first single click on the new field in Aurora Station after the visual
inspection of tip touching the 10uL surface is achieved. The new coordinates
would automatically be present in the GoX, GoY, and GoZ fields. You’d then click
on the “offset” tab to view the offset field value (in mm). This value should
correspond or be similar to the depth value for volume 10 in the rightmost table
of the “Plate Types” tab. If it isn’t, change of edit that value by copying and
pasting the new offset into the depth field in the “Plate Types” tab rightmost
table.(Figure 9-81 Check Depth Offset (Calculator) at 10 uL with Depth Value
under Aurora Station Plate Types TabFigure 9-79 Check signal difference under
Aurora Station Plate Types Tab Detection Range Field)
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Figure 9-79 Check signal difference under Aurora Station Plate Types Tab Detection Range Field
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Figure 9-80 Check Depth Offset (Calculator) at 10 L with Depth Value under Aurora Station Plate
Types Tab
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Figure 9-81 Check Depth Offset (Calculator) at 10 pL with Depth Value under Aurora Station Plate
Types Tab
Step 8: Next check minimum level sensing at “0” depth approx. 1mm from the very

bottom of the well. Move the tip down further with the step arrow controls
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until the tip surface barely touches the bottom of the well. At this point, the
signal value should be similar to the surface signal value for 10pL (as a guide).

Step 9: Once that is achieved, highlight the whole field teach position in Aurora Station
after the visual inspection of tip touching approx. 1Imm from the bottom of the
well is achieved. The new coordinates would then automatically be present in
the GoX, GoY, and GoZ fields. Then click on the offset tab to view the offset field
value (in mm). This value should correspond or be similar to the depth value for
volume “0” in the rightmost table of the plate types tab. If it isn’t, edit that
value by copying and pasting the new offset (fr.offset tab calculator) into the
depth field in the “Plate Types” tab rightmost table.

ST Offset Calculator | s |
Column Distance
=1 [step] [Z573
=2 (step] [zZ573
Total Columns 2
Diistance [rom) [0
Offsst (rorm) [0
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w1 (stepl [Saro
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Oftset (el [0

Height Difference
=1 [step] 2509
=2 [step] 3279

Difference [ramn) —

O ffsct [rarn

Figure 9-82 Check Depth Offset (Calculator) at OuL with Depth Value under Aurora Station Plate Types
Tab
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] 44 5
45 18.2484 |10
45 17.0154 |20 =5
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Figure 9-83 Check Depth Offset (Calculator) at OuL with Depth Value under Aurora Station Plate Types
Tab

Step 10:  Perform the same steps to check for 20uL. Remember to manually pipette an
additional 10puL to the same well of the plate first before moving the tip down
again for the surface level depth check for 20uL.

Step11:  You would subsequently check for 30uL using the above steps above and so on
and so forth. If the checks seem within range of the depths listed in the “Plate
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Types” tab rightmost table, discontinue the calibration procedures for the rest of
the volumes. A rule of thumb would be to perform checks for the volumes used
most frequently for any specific plate type for your work or research. Remember
to have the right amount of liquid in the well when testing for that volume.

LLS calibration setup for new volumes - current or new plate type

NOTE: If a new plate type is required that cannot be found in the list of plate types in Aurora
Station plate types settings tab, please consult an Aurora representative to aid in entering that
plate type for you. But calibration has to be achieved once that is performed by the user. Please
follow the below steps for calibration:

Steps:

1. Open Aurora Station and select a new blank or empty row for use in the coordinates
table. Under the position field, type in a position number and a comment (this can be
any number or name that don’t coincide with the default teach positions). Leave all
other fields empty and highlight the new row (Figure 9-84 New Row Entry for
Coordinates Table)
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Figure 9-84 New Row Entry for Coordinates Table

2. Next click on the settings icon in Aurora Station. Focus on the topmost table to test LLS
parameters. To achieve this, click on the new plate type field created for test (Figure
9-85 Creating New Plate Type Field under Aurora Station Settings Plate Types Tab).
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Figure 9-85 Creating New Plate Type Field under Aurora Station Settings Plate Types Tab

NOTE: Columns and rows, offsets and arm parameters shown in the picture above have been left
empty but after consultation with your Aurora Representative, it should be entered into the
fields. Focus for the LLS calibration for the new plate type should be placed on the detection
range field instead. To achieve the detection range field, refer to the following steps below:

te Types l Devicesl
- Liquid Level Senzing

Colurnn Offzet | Bow Offset | Detection Range [ &m « Plate Type
07931 02826 7 1ac ] 44
07931 02826 7 10cC 44
-108.3966 93.5249 44

2877 30 10C 45

0348 12

Figure 9-86 Detection Range Field under Aurora Station Settings Plate Types Tab

3. First ensure that the test position for both the tip box and plate type are set by clicking
onto the “advanced” tab in Aurora Station Settings. To change or set it, click on the
arrow to open options and select the position of choice. Remember that if you select for
position 1 (as an example) for 20/50/200 L tip box that you must place a tip box in
position 1 on the deck available. You will need to “reload” tip boxes. The same goes for
the plate type you want to test. If the test position for your plate is selected as 5, the
appropriate plate type for test should be in that position (Figure 9-87 Setting the Tip Box
Position and Plate Position for Calibration).
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Figure 9-87 Setting the Tip Box Position and Plate Position for Calibration

Next, ensure that new fields are entered for calibration of LLS for the new plate

type, inputing several volumes starting from 0 in increments of 10 pL. Depth will be
calculated afterwards. If a new plate type is entered e.g. 46, then enter 46 in the

new fields under plate type and for each entry, enter a corresponding volume value
in increments of 10 pL.

- Liquid Level Sensing -

Plate Type | Depth Yolume -
45 0 340 ]
47 0 0
47 0 10
47 0 20 ==
47 0 30
47 0 40
» |47 o 50 v
g =] 3]

Figure 9-88 Entering New Plate Type Numbers with Corresponding Volumes prior to LLS Calibration

Test

5. Start calibrating with 0 uL, then 10 uL, then 20 uL and so on. Return to the ‘plate types’
tab (leftmost table) to start the LLS calibration. Highlight the plate type row that you
want to test by clicking on that row. The detection range field for that plate type would
have to be set if a new plate is entered. To illustrate this, we first explain how to test

default surface position:

Step 1:

Click on the plate type number to test (note that the all offsets at this point

would have been entered by your Aurora representative for a new plate type.
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All you need to do is test the default surface position and set the detection
range.

Genetall Advancedl Accessories  Plate Types I Hardware]

Symmetrical Plates [Plate Types: 1 -99] L

Plate Type| Description Columns | Rows | Column Distance | &
62 6-deep Column Reservoir B 1 18.0512 |
63 96-well Flat-bottom Plate 12 8 9
64 24-well Flat-bottom Plate B 4 19.2606
65 6-well Flat-bottom Plate 3 2 39.9209
66 48-well Flat-bottom Plate 8 B 13.08 -

> L New Plate Type v

|4 [

Figure 9-89 Highlight Row of New Plate Type

Step 2: In the rightmost table, scroll up to the corresponding plate type no. and note
the depth and volume (in this case 10 pL). Then test for the unknown depth
value along with the detection range. Also test from the lowest volume all the
way to the highest volume (or top surface of the well).

Liquid Level Sensing

Plate Type [ Depth Yolume -
45 0 340 BB
47 0 0
7 0 [ -
47 u 20 —
47 0 a0
47 0 40
p |47 i 50 v
w| = @ |

Figure 9-90 Start the Calibration by Highlighting the Row with 10uL Volume under Aurora Station
Plate Types Tab

Step 3: With a manual pipette, dispense an equal amount of that volume into the first
well of the plate to test. If 10 pL is selected, then there should be 10 pL of liquid
in that well.
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Figure 9-91 LLS Calibration Check with selected New Plate Type

Step 4: Next click “Tip” and the robotic arm will move to pick up a tip from the specified
tip position. Once a tip is automatically engaged by the barrel, you can click
“test”.

- Liquid Level Sensing

Plate Type | Depth Yolume -
44 27126 1680
44 0 1860
45 216515 |0
> =
45 17.0154 |20
45 155358 (30
45 15.0426

40 S
tion, Base Offset ﬂ I FL I@

Figure 9-92 Tip Engagement and Surface Test

Notice that after the barrel with tip moves to position itself just above the first well. By
default and at all times, the tip would always move to the surface position.

Figure 9-93 Surface Position Achieved

Step 5: Next return to the Aurora Station robotic arm interface and ensure that the
surface coordinates are already present in the GoX, GoY, and GoZ fields before
clicking the “save” tab to save this surface position into the new row that was
originally created. Then click the “save” button.
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PR L g - | BUUL
Gox [0 ] Ge|[00] GezZ|[200] Goxvz|Ofset | Tio| Test| Save | [ ianoreTip
Arm Control Pasition | Step (<] | Step 7] | Step [£] | Comment -

10 1653|240 5131 |Waste Position o]

Step JJJ ﬂ 1 724 307 1530 |The Chute
v

12 307 TE4R 13283 |Magnet Plate Mover

¥ NazUp ﬂﬂﬂ J 7E40

5470

3308
2r09

Shaker Plate Mower
Rename to "Temp. LLS Check"

Figure 9-94 Saving Surface Coordinates into Aurora Station Robotic Arm Interface

Step 6: After saving the surface position coordinates, start working from this position
for LLS calibration of individual volumes. In the arm control portion of the
interface (as in figure above), enter “10” as a value for the step and check off
“no Z up”. At this point, there should be 10 pL of liquid in the well and the barrel
with tip should be just above the surface of the well.

Note the signal at this position. Let’s use 142 as an example to illustrate for
now. You can note the liquid level sensing signal value on the bottom right
corner of the interface next to the date and time.

COMPortz:6-4-5-7-10 Temperature [*C) 5.5 302 4] K 142 } 317/09 335 PM

Figure 9-95 Level Sensing Signal check under Aurora Station Robotic Arm Interface

Step 7: After making a record of this value, attempt to move the tip down using the
step arrow controls. Move the tip down until the surface of the tip barely
touches the surface of the 10 uL liquid. You will notice the signal increasing as
its tip moves down. Note the signal value.

To illustrate this, we’ll use 155 as the signal value when the tip touches the
surface of the 10 uL liquid. If for e.g. the signal is 155 and the surface signal is
142, then the difference is 12 +/- 1 for the detection range (limit). Click on the
“plate types” tab and enter the detection range as 12 or 13 in the detection
range field.

Click “apply” and then “ok” to save the new setting. Then to check the depth
offset at the surface of 10uL, first single clicking on the newly entered field in
Aurora Station after the visual inspection of the tip touching thelOulL surface is
achieved (Figure 9-98 Check (Offset Calculator) and Enter New Depth Offset for
10ul Volume). The new coordinates will automatically be present in the GoX,
GoY, and GoZ fields. Then click on the “offset” tab to view the offset field value
(in mm). This value should be entered in the depth field for volume 10 in the
rightmost table of the “Plate Types” tab. To perform this, copy the new offset
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(using the offset tab calculator) and paste them into the depth field in the “Plate
Types” tab rightmost table.

hoZl)
Vit | v| W] ¥ R
B

I Potz 6 4-5-7-10 Temperature ['Cf; £5.5- 30.2 ] 155 f W |34TPM

Figure 9-96 Signal at 10uL Surface Noted under Aurora Station Plate Types Tab

te Types l Devices]
-+ Liquid Level Senzing

Colurmn Offset | Baow Offset | Detection Bange | Am < Plate Type
-0.7331 -0.2826 7 100 44
-0.7931 -0.2826 7 10C 44
-108.3966 93,5249 44
2135 -2.8 an 10C 45
D [
- 45
a8 45

Figure 9-97 Enter Signal Difference under Aurora Station Plate Types Tab Detection Range Field

% Offset Calculator lél—‘
Column Distance
=1 [step) [2673
=2 [=tep] [2EF3
Total Columns |27
Distance (mm] [0
O Fffz=et [nm) Igi

Fow Distance

w1 lstep) [Sa70
w2step) [Ea70
Total Bows |27
Dristance [mm] IUi
Offset (o) [0

Height Difference

Z1 [step] [2509

Difference [nirm] -12.2424

s OK

Figure 9-98 Check (Offset Calculator) and Enter New Depth Offset for 10uL Volume
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Liquid Level Sensing

Plate Type | Depth Yolume -
47 0 0 BE
| 4

47 20

47 0 30 ~—

47 0 40

47 0 50

47 0 60 v
| = @ |

Figure 9-99 Check (Offset Calculator) and Enter New Depth Offset for 10uL Volume

Step 8: Next check the minimum level sensing at “0” depth for approx. 1mm from the
very bottom of the well. Move the tip down further with the step arrow controls
till the tip surface barely touches the bottom of the well. At this point, the signal
value should be similar to the surface signal value for 10 pL (as a guide).

Step 9: Once that is achieved, highlight the whole field teach position in Aurora Station
after the visual inspection of tip touching approx. 1Imm from the bottom of the
well is achieved. The new coordinates would then automatically be present in
the GoX, GoY, and GoZ fields. Next, click on the offset tab to view the offset field
value (in mm). This value should be entered in the depth field for volume 0 in
the rightmost table of the “Plate Types” tab. To perform this, copy the new
offset (fr. offset tab calculator) and paste into the depth field in the “Plate
Types” tab rightmost table.
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% Offset Calculator &P
Colurmn Distance
=1 [step] IF
w2 [step] W
Total Colurns |27
Distance (mm) [0
Offzet [mm] Igi

FRow Distance

1 (step) [Ga70

vz (step) [Garo

Total Rows |27
Distance [mm] Iﬂi

‘ Offzet [rim] 'Di

Height Difference

Z1 [stepl  |2500
Z2 [step] |2279
Difference [mm)] |12 9222

Offzet [mm“&

Figure 9-100 Check (Offset Calculator) and Enter New Depth Offset for OuL Volume

Liquid Level Sensing

Plate Type | Depth Volume -
45 | e, | 340 i)
47 18.9882 210
47 Y2308 |20
47 0 30 —
47 0 40
47 0 50

p |47 0 i v

S| | @ |

Figure 9-101 Check (Offset Calculator) and Enter New Depth Offset for OuL Volume

Step 10:  Perform the same steps above to check and input depth value for 20uL.
Remember to manually pipette an additional 10ul to the same well of the plate
first before moving the tip down again for the surface level depth check for
20ulL.

Step 11:  Subsequently check and input the depth value for 30ul using the above steps.
Continue adding in 10ulL increments and perform all the necessary steps for
offsets at each until the top of the well is reached. A good rule of thumb would
be to perform checks for the volumes used most frequently regarding a specific
plate type for your work or research. Remember to have the right amount of
liquid in the well when testing for that volume.

Below is the table showing dead volumes for various plate types/vials/tubes/reservoirs etc.
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Plate ID

Plate Description

. Dead Volume .

(T18)
1 96-well Plate 34
2 384-well Plate 26
4 12-column Reservoir 910
8 35-vial Holder 141
10 35-tube Holder 57
11 96-deep Round Well Plate (H: 43.57 mm) 44
12 96-well Skirted PCR Plate 1 14
13 384-well PCR Plate 3
14 12-deep Column Reservoir 995
17 4-deep Column Reservoir 1,665
19 48-tube Holder 57
27 48-tube 1.5 mL Holder (Eppendorf) 22
34 48-vial Holder 141
37 192-PCR Tube Block 13
44 4 x 8 Eppendorf 1.5 mL Tube Holder 22
45 96-well Skirted PCR Plate 2 12
47 96-well Non-skirted PCR Plate 3 13
48 96-well Non-skirted PCR Plate 4 12
52 96-deep Square Well Plate (H: 43.91 mm) 43
53 Roche Magnapure-32 27
54 96-tube Holder (Micronic) 26
55 48-screwtop 1.25 mL Tube Holder (Sigma) 44
56 96-deep Round Well Plate (H: 31.36 mm) 43
57 96-deep V-bottom Round Well Plate (H: 35.91 mm) 21
58 96-deep Round Well Eppendorf Plate (H: 43.95 mm) 34
59 96-well Skirted PCR Plate 5 13
60 96-well Skirted PCR Plate 6 14
61 96-well Non-skirted PCR Plate 7 14
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Dead Volume

Plate ID Plate Description
(L)
62 6-deep Column Reservoir 1,101 ‘

‘ 63 | 96-well Flat-bottom Plate | 73 ’

Dead Volume

Plate ID Description
()

101 39-well Reagent/Cooler Block [T1 - T16] 10
101 39-well Reagent/Cooler Block [S1 - 512] 19
101 39-well Reagent/Cooler Block [R1 - R5] 22
101 39-well Reagent/Cooler Block [M1 - M5, W] 150

Figure 9-102 Dead volume for various plate types

9.16. Aurora Station Settings

Click the Aurora Station Settings icon ’@lto configure settings of the system. The figure (Figure
9-103 Aurora Station General Settings Tab) below displays the window for the Aurora Station
Settings. Browse through the tabs for additional settings, and click “Apply” to implement the
setting.

General Settings

The general settings tab can be used to assign deck positions like priming, waste and the tip
chute.

NOTE: These settings are pre-configured and should optimize the performance of your
instrument. Contact Aurora Biomed should you need to make some changes. Ensure
that you click “Apply” to implement any changes in the settings.
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General | Advancedl Accessoriesl Plate Types I Hardware I

— Application

Title [Aurora Station

Robatic Am
’7 I~ Right &m ‘

Aurora Station Type [ 5 VERSA 11004 =] r Ermar Handling
|¥ Step Loss Auto Recovery
— Position ¥ Resume After Time Out
Prirning Position I 17 - Waste Position ;I — Database
W aste Position I 17 - Wiaste Position ;I [¥ Compact Database
Errar Records |1 o0
Tip Chute [ 18- Tip Chute -

Test Position Delay [ms] |1DDD ¥ Display Aspirator
|v Display RO Friming Position |v Dizplay Bead Mixer

—Aurora Dispatcher

Device I |asol

r— Digplay Options

~Log
¥ Display Command Log
¥ Save Command Log
¥ Include Dispatcher Log

I~ Display FRaw Data Log
I Save RawDatalog

Log Lines |1 o0

¥ Display Temperature Log |V Display Shakers
[¥ Display Level Sensing Log [~ Display Plate Maver

|v Display Syringe Pumnp
¥ Display Cooler/Heater Block
|v Display Source Temperature &

v Display Tip Changer

|v Display Gripper

¥ Display Yacuum Manifald
v Display Liquid Level Sensing

— Dizplay Option: |~ Display Magnet Elevator
I~ Display Source Temperature B [T Display Ulrazonic Sensor
x Cancel | Apply |
Figure 9-103 Aurora Station General Settings Tab
Advanced Settings

In this tab (Figure 9-104 Aurora Station Advanced Settings Tab), changes regarding Tip
Engagement (speed), Cooling Block, Shaker (speed), Communication, Auto Recovery, Tip
Disengagement, Air Gap adjustment etc. can be performed. However, it is strongly recommended
not to change the pre-setting parameters. In most cases, end users only need to use the “Test
Position” button to perform testing and offset adjustment for other plate types from plate type
tab. Here user will set test position on the deck where any new other plate type is placed to check
its position from plate types. Remember to click “Apply” to implement any changes made.
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S

General

Tip Engagement [Fobotic &rm]

Start Speed [step/s] |50
End Speed [step/s]  |RO0
Acceleration [step.-"sz] 1

Cooler/Heater Block

Accessories] Plate Types ] Hardware ]

Cooler: Address | 1 j Channel | 1 ﬂ
Pasition | 10- Source/Target Plate ﬂ
Heater: Address | 1 j Channel | 2 ﬂ

Temperature Contral Delay (ms] 10000

Source Temperature A

Pasitian |12 - Heater Shaker/36-desp Well Flate v |

Souce 1; Addiess [T w| Chamnel [T v
Position |7 - Cooler Plate 2 |
Souce2. Addess [1 | Chamel [2 <]
Positian | & - Rreagent/Cadler Block |

Wlate Type]

Position | 11 - Magnetic Stand

Shaker
Start Speed [stepds] 100
Acceleration [stepa’sz] 10

Cammunication

Step Lozz Error Count
Time Out Error Count
st Time Out [3]

2nd Time Ot (2]
Command Delay [mz)
Arm Address [hes]
Device Address [hex]

Cooler Time Out [g]

Auto Recovery

#-Offzet [step] |2400

Tip Disengagement

-Offzet [step)

[==]

RN RSN

00

late Type [Teaching Positions]
| te TYRE |1 . BE-well Plate

Syringe Pump
r
PumpDevice [0
Device Address [hex] ,31_

Positions [Exclude ., v, Z-0ffsets]

Position

p |12
18

Chute Origntation

O T

Pl Auto Recovery
W~

-
Syringe Pump
[ 100 uL Small Syringe Pump
Jv 2500l Small Syringe Pump
[~ Small Syringe Pump Only

Position Test Mode

-

¢ 0K | annceI| |

Figure 9-104 Aurora Station Advanced Settings Tab

NOTE: Increased robotic arm speed and acceleration may result in step loss or arm failure.

Accessory Settings

The Tip Box positions, record the used tips and remaining tips is in the “Tip Box Positions” box as
shown below. In ‘Pipetting Tip Types’ table, tip parameters are recorded such as engagement
offset, depth (how deep barrel goes into the tip to engage it, tip length, and the X/Y offsets for

different tip types.

Pin Groups and Shaker configurations are tabulated as shown in below(Figure 9-105 Aurora
Station Accessories Settings Tab). Depending on the configuration of the system and the modules
in the workstation, some of these options may not apply. These settings come pre-configured for
your specific applications. Check with Aurora Biomed for application specific development.
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Genetall Advanced Plate Types I Hardweare I
— Tip Box Position
Tip Bow Position| Tip Type | Tip Box Tvpe | Colurnn 1] Column 2| Columi 3| Colurnn 4| Coluran 5| Column 6| Column 7 | Colurnn 8] Colurin 9| «
b1 2 21 1 1 1 1 1 1 1 1 1 —
2 2 “ 1 1 1 1 1 1 1 1 1
3 4 18 1 1 1 1 1 1 1 1 1
4 2 21 1 1 1 1 1 1 1 1 1
5 2 21 1 1 1 1 1 1 1 1 1
E 3 22 1 1 1 1 1 1 1 1 1 -
[« [ v
— Pipetting Tip Type:
Tip Type | Description Tip Box Type | Engagement Offzet | Disengagement Offset| Engagement Depth| Tip Length | Offset -
b |1 20ul Tips [1-channell | [ 12 12 31.74 1] —
1 20ul Tips [B-channel] |20 [ 12 11 31.74 0
1 20ul Tips [4-channel] |58 [ 12 10.8 31.74 0
2 1000 uL Tips [1-channel] |7 E 12 13 95.82 1
2 1000 uL Tips [8-channel] | 21 E 12 13 95.82 1
2 1000 uL Tips [4-channel] |85 E 12 85 95.82 0 -
[4 »
— Pin Group: — Shaker Scale/Speed
Pin Group| Description Offzet (]| Offset [v]| Offset [£]] Shaker Scale | Shaker Speed
b (4 Tip Barrel #5 0 35,9001 [-0.2107 | 1 0
7 Azpiratar 210 B -170 bz 2 450
g Tip Barel #8 05 €25 a 4 900
11 Tip Barrel #1 0 0 1] g 1300
12 Fin #1 16 B2 -10
13 Fin #2 16 &7 -10 -
T7 Tin Test | B D Test |
’ K | x Cancel | Apply |
Figure 9-105 Aurora Station Accessories Settings Tab
Plate Types Settings

All Plate Type configurations are tabulated in the ‘Plate Types Settings’ Tab as shown above.
Depending on the configuration of the system and the modules in the workstation, some of these
options may not apply.

When entering a new plate, enter all relevant information in the symmetrical plates section. Base
the offset of the new plate on the 96 deep-well plate. Accurately enter the offset difference (as
compared with the 96-well plate) allows the workstation to adjust accordingly regardless of the
differing depth of the plates on the deck.

Start with measuring the height difference between your new plate against a standard 96-well
plate and enter the difference in mm into the field. Next calculate for X and Y offsets by placing
the new plate onto the deck; and using Device Manager AS to move the arm. Figure out the
offset distance with the step arrow control or offset calculator of the syringe barrel to the top
surface of the new plate.
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Generall .&dvancedl Accessonie: P Hardware I
— Symmetrical Plates [Plate Types: 1 -99, 400 - 499] Liguid Lewvel Senszing
Plate Type| Description Colurnng | Bows | Column Distarce | « Plate Type | Depth Wolume -
|1 9E-well Plate 12 g 9 —] |1 108504 |0 p—
2 384-well Plate A 24 16 45 1 103572 |20
3 15936-well Plate [Coming) [no LLS] |48 32 2,25 1 96174 40
4 12-colurmn Reservoir 12 1 9 1 2.631 E0
5 4-glass Slide Tray [+ 46098, %" 4,461 4 1 31.5784 1 7.E44E 0o
E 20uL Tip Box [1-channel] 12 g 9.05 - 1 5.9154 140
[«] 1 » 1 46554 [180
Sort by Plate Tupe
2| e | _I
L Z-Offzet [mm] |0
— Azymmetrical Plates [Plate Types: 100 - 199] Ligquid Lewvel Senzing
Plate Type| Description Column | Bow [ Height Difference | « Plate Type| Column | Bow | Depth =
p (100 35-well Reagent/Cocler Block [T1] |1 1 —] p 100 1 1 216154 —]
100 35-well Reagent/Cooler Black [T2] |1 2 i} 100 1 1 18.2114
100 25-well Beagent/Coaler Black [T3] |1 3 i} 100 1 1 15,8286
100 35-well Reagent/Cooaler Black [T4] |1 4 0 100 1 1 14.2968
100 35-well Reagent/Cooler Black [T5] |1 5] i} - 100 1 1 12.0842 -
[« 1 » [« [ >
ZOffset (mm) [0 G)l ZZ'
— Round Plates [Plate Types: 200 - 299]
Plate Type| Description Diameter | Circle Distance | Circles [wellz | Height Difference | Offzet (] | Offzet [v] [ Adjustment | =
p (200 32-well Carousel & [no L 98,57 1] 1 32 |-9.71489 47,7595 [-13.3921 |0 —
201 32-well Carauzel B [no L 8857 a 1 32 |-9.0286 481514 [-12467 |0
202 Fotor G-72 4 [no LLS] (119.42 |0 1 72 17111 49,8016 |-48.8 0]
203 Fotor G-100 & [no LLS](118.37 |0 1 100 |17.021 48 50 03 -
[ »

o Ok | x[ﬁancel | Appl_l,l |

Figure 9-106 Aurora Station Plate Types Settings Tab

NOTE: The settings in your software come pre-configured for your specific applications. Check
with Aurora Biomed for application specific development

Hardware Settings

In this window (Figure 9-107 Aurora Station Hardware Settings Tab), the devices attached to the
workstation along with the associated COM ports are configured. Speed and acceleration steps of
the robotic arm and pump can also be configured. Maximum moving range of the Robotic Arm
has already been set and configured. All adaptors used for different PCR plates, magnetic blocks
etc. are configured here under Plate/Tip Box Adaptors. Click “Apply” to implement any changes
made in this window.
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Generall Advancedl Accessoriesl Plate Types
— Device
Device | Description COb Port | S erial Number | Bange (]| Bange [v)] Bange [2]] Start Speed <) | End Speed [
[ Syringe Purp [250 ul) 10 FTU3NS3DD 40000 10 1000
1 Fiobotic: A 9 FTU3MS3DC (12100 2700 7800 50 1500
3 Syringe pump (83 250 ul) 10 FTUU3M93DD [40000 10 1000
4 Gripper Arm 3 FTTAZB7MA 46000 100 1500
5 Magnet Eleyvator 7 FTUZN93DD 30000 a0 1500
E M2 Dryer Valve 8 FTTAZBTMA
[« I v
— Plate/Tip Box Adaptars — Plate/ddaptar Offzet:
Adaptor | Description - Adaptor | Plate Type | Offset []] Offset [v]]| Offset [2]| DR Compenzation | =
|1 96-well PCR Plate Adaptor A —] |1 1 a a -12.7603 |6 =
2 96-well PCR Plate &daptor B 1 11 a a -15.23585 |2
3 96-well PCR Plate Adaptor [Fized) 1 12 1] 1] -9.9735 (10
4 96-well Magnetic Stand 1 45 0 0 -14 9
5 24-zpike Magnetic Stand 1 47 0 0 -3.764 1
B Ambion Magnetic Stand-36 1 48 0 0 -14.5865 |0 -
7 12-column Reservoir Adaptor -
—WERSA 11004 Settings — Resend Command — Syringe Pump [Priming /A Gap)
[~ 81000 uL Syringe Pump Resend Count |U Pump | Start Speed | End Speed | Acceleration
I~ 8% 500 ul Syringe Purmp LAl 50 1300 =0
:i:‘E”or Code 2 ] 1500 10
[~ 15-pasition Deck Layout * 3 B0 500 10
! . *
— Firrnweare O ptions
I Hew Motor Board Firrmveare - Middle Row [Gripper Path]—
[~ Mew Yalve Switch Command r-Difset [step] [1340
v (a4 | x Cancel | @ Apply |

Figure 9-107 Aurora Station Hardware Settings Tab

10.VERSA 1100 Main Interface

1. Menu drop-downs
2. Short cuts

3. Deck configuration

4. Assay/Sequence folder window

5. Application Tabs

6. Sequence Steps window

7. Single channel or 8-channel mode change icon

8. Lab ware Library

9. Tip Transfer for single channel boxes
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{ . File Run

Restore Security Tools Help

Standard ialTube
Plates Holder

A Reagent
Carousel Reservoir  Tip Box Coaler Other | Adaptors

Commen
Snecil Dilution Plate Reformatting Cheny Picking

|

d Beads [ Author: 20 LastTime : 21
NAP/Advanced
FCR Reagent Addition | 2% Diiions %— B [001] {Target =AS01) Shking 1 [Shake

[T

G TOEtOH wash [ Autho
-5 Relove Waste [ Author

-~ Eltion of sample [ Authe Mix ¥olume [uL] i

{5 TeST 4 MixhspDegthoml | 0 [020] {T arget:=AS01) Move Arm Ta Gafe
021] {T arget:=A501) Move: Am To Posti

Mix Cycles 0 [017]{Target:=A507} Mave in the 2 way
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Figure 10-1 VERSAWare Main Interface
Menu Drop-downs — consists of the File, Run, Tools and Help functions.

Icon Shortcuts — provides direct functions like adding, deleting and saving assay/sequence;
starting, pausing and stopping assay/sequence runs; and reloading tips

Deck configuration — configuring the deck for use with 96, 384 well plates and reservoir

Saved Assay/Sequence — Lists all the assay/sequence created which can be accessed and used
anytime when required

Application Tabs — consists of the applications Dilution, Plate Reformatting, Pooling Application,
Cherry Picking, PCR and Advanced Reagent Addition

Sequence Steps — provides the series of commands when running an assay sequence file

Tips Channels Number — Selects Single-Channel or 8-Channel Head for use in the application
Tabs.

Lab-ware Library — Lists of Plate types, Tip Boxes, Adaptors and Vail/tube Holders.

Tip Transfer — Helps user to transfer tips with robotic arm from 8-channel tip box to single
channel tip box.
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10.1. VERSAware Drag-Drop Plate Library

i Fle Run Restore Securty Tools Help

EREC0ORE HOIE

Standard  ViallTube
Plates Holder

Carousel ~ Reservoir  Tip Box Other  Adaptors

Reagent

Figure 10-2 VERSAware Deck Configuration and Plate Library

Aurora has accounted for a wide array of plate types found in the market. These have been

configured for use on the VERSA platform to allow users to aspirate from and dispense into.
Offsets have also been pre-set during the manufacturing and testing process, thus they are

ready to use without any further user intervention needed.

To use a particular plate, move the mouse cursor to that plate’s icon located in the plate library
on the right side of the main interface screen, click and drag it to the working deck on the left
side of the plate library. Release the left mouse button to drop the icon onto any numbered
position (1 to 15) on the deck.

Special plates for e.g. the 96 PCR 1, 96 PCR 2, 96 PCR 3 and 96 PCR 4 need to be placed on top of
adaptors to be utilized. To view images of these plates before use, right click the plate in the
plate library and a pop-up image of the plate will be displayed (Figure 10-3 VERSAware Plate
Library — 96 PCR 2).

Standard
Plates

Description

Common

Special
(S8 Customer Protocols

+-gb RTAdNTP Mix [ Author : 20
w4 cDNA purification [ Author :
-8 Ampure XP purity [ Author : .
L& Amplify Library [ Author : 20 P § UV U U vV U ©
&} Purify Library [ Author : 20
=15 RNA Extraction [ Author : 2C
- Add Beads [ Author : 20
£ Remove Waste [ Author
£ Wash-1 [Author: 20
L-Ep Remove Waste [ Author
£ Wash-1 [Author : 20
£ Remove Waste [ Author
£ 70% EtOH wash [ Autho
£ Remove Waste [ Author
£ 70% EtOH wash [ Autho
--Ep Remove Waste [ Author
£ Elution of sample [ Authe
@ TEST

Company:

I
Catalog #: I
I

*well/Tube Profile:

Max. Volume: I pL ‘Working Volume: [ pL
Save I

O
[

Figure 10-3 VERSAware Plate Library — 96 PCR 2
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The above figure depicts the preview picture of 96 PCR 2 plate. We advise using 96 PCR 2, 3 and
4 with adaptors A or B. Please note that the 96 PCR 1 plate can be used directly placed onto the
deck without using adaptor. For the use of a plate with an adaptor follow the instructions
below:

First select adaptor plate A or B to be used.
Drag and drop one of them (eg. Adaptor B) onto the deck configuration.

Next, select the plate to be uses (e.g. 96 PCR 3) and drag-drop this icon onto adaptor which you
previously dropped onto the deck.

When that happens, the 96 PCR 3 will be present for use on the deck and you’d see a colored
shadow around the plate. This indicates a plate and adaptor combo as shown in the figure
below (Figure 10-5 VERSAware-Create New Folder).

VERSAware software has folders, Two folder named as “Common” and “Special” are pre-
specified in the software (Figure 10-4 VERSAWare folders).

MimbleGen Seq Cap

-4+ K.apa Hyper plus Library Prep [ Auth
‘U: amplify Sarmple Library L-PCR [ A
{]7 Hybridize Sample & SeqCap EZ Pro
{]7 Wazh & Recover Captured Multiple
{]7 amplify Captured Multiples DA, i
[+#]- kAP Stranded RMA-Seq Eit with Ribal
- TEST

Figure 10-4 VERSAWare folders
VERSAware-pre-specified Folders-common and Special

User can create new folders by right clicking as shown below (Figure 10-5 VERSAware-Create
New Folder). There are other options too like add message at the end of the sequence (this
option must be clicked on from OPTIONS-Other tab), delete, copy, cut/paste any assay or
sequence. Sample number can also be in an assay. Assays/sequences can be renamed, imported
and saved.
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Create Mew Folder

Add Message
Delete Ctrl+D

Cut Crl+X
Copy Cirl+C
Paste Cirl+V

Set Sample Number

Export »
Import Assay/Sequence Ctri+1
Print 3
Refresh

Rename

Figure 10-5 VERSAware-Create New Folder

Assays are created under the folder from this icon of the tool bar as shown below:

o
e l@ll‘l

Gaé

Sequences are created from this

Ralyilyylalyl

ZLI'!

|m|:||el3 en SeqCap
-y Fapa Ayper plus Library Prep [ Author 200 Las
Ak Armnplify Sarmple Librany LM-PCR [Author: 200 LagtTi
‘U’ Hybridize Sample & SeqCap EZ Probe pool [ Author:
‘U’ Wash & Recowver Eaptured Multlple:-: Dk, Sample [

[
-
3
i=h
<
1
i}
=
£
i}
o
=
=)
¢ I
]
o
o
=
=
=
o,
=
]
—
=
|
[}
ue}
I=-
=
(]

‘G’ FAP Stranded RMA-Seq Eit with RiboErase [ Author
TEST

The azzay created in 2016-05-06 12:24:56 [ Author ; 2
Mowve Plates [ Author - 20 LastTime : 2016-05-117 1F

Figure 10-6 VERSAware-Create New Assay

the liquid handling steps as shown below:

+ icon of the tool bar and saved under Assays to create all
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:_I--{-_'__;u' MimbleGen Seq Cap

o-Ep Kapa Hyper plus Library Prep [ &uthor : 200 LastTime : 2016-05-03 16:0
f-Cp Mormalization of zamples [ Author : 200 Lasiime : 20160511 123
E;b Mowve uzed plate to position & [ Authar : 20 LaztTime : 2016-05-10
E} Add Conditioning Sol [ Author : 200 LastTimeg: 2016-05-11 12:40:55
E> add Fragmentation M [ Author: 20 LastTgne : 20016-05-11 12047
E> Lower temperature of position 7 [ Author : 20 | LaztTime : 2016-05-
E> Move plate to 4 degree [ Authar: 20 LastTgne : 20016-05-10 15:27:
E> Add End Repair MM [ Author - 200 LastTime): 2016-05-11 13:16:15
E> Add Seq Cap Adaptors [ Authar: 20 LastTighe : 2016-05-11 12:42:
E;b Add Seq Cap Adaptors -2 [Author: 20 LpstTime ; 2016-05-117 1
E} Add Ligation MM [ Authar: 20 LastTime : 2016-05-171 12:16:32 ]
E> 1zt Post ligation Cleanup- add beads [ Author | 20 LastTime : 207¢
E> BeadWaszh 1 [Author: 200 LastTime : 201805-11 12:67:39]
-E BeadWash 2 [Author: 200 LastTime : 20180511 12:53:24 |

E> Add Elution Buffer [ Author: 20 LastTime : 2016-05-10 16:01:29 ]
E;b Tranzfter DMA Sample [ Author 0 20 LastTinge : 2016-05-17 12:54:1
-~ #dd Beads-double sided size selection [ Authd : 200 LastTime : 207
E> Trangfer DMa Sample [ Author : 200 LastTinge : 2016-05-11 12:55:0
-~ Add Beads-double sided size selection [ Authcd : 200 LastTime : 207
E> Bead'Wash 1 [ Author: 20 LastTime : 20080510 16:03:04 ]
E> Bead'wash 2 [ Author: 20 LastTime : 20080510 16:03:28 ]
E> Add Elution Buffer [ Author: 20 LastTime : 2016-05-11 131713 ]
KE} Tranzter DMA Sample [ Author: 20 LastTigle © 201640517 12000
E]---{lv amplify Sample Library LM-PCR [ Author s 200 LastTime : 2016-05-04 1§
E]---{} Hybridize Sample & SeqCap EZ Probe pool [ Author : 20 LastTime : 20
[]---{} Wash & Recower Captured Multiples DMN& Sample [ Author - 200 LastTir
[]---@ Amplify Captured Multiplex DNA uzsing LM-PCR [ Author: 200 LastTime
:‘IEF KAPA Stranded RRNA-Seq Kit with RiboEraze [HMR]

i @ kAaPA Stranded AMNA-Seq Kit with RiboErase [Author: 20 LaztTime

Figure 10-7 VERSAware- Create Sequences/write protocols

There are a total of 17 user icons available for “one-click” operation(s) which will be further
explained below:

LIXHOUN®IC A : mm]-= 1 fali

Figure 10-8 VERSAware Icon Tool Bar

<Click> on the New Assay icon to add a new assay. Enter new assay’s name and click “ok”.
The user can add any number of sequences

After creating a sequence under any of the application tabs, click on the add Sequence icon

to add it as a new sequence. Sequences created can be saved to any existing assay by
selecting/ highlighting the assay on the main interface screen.

User can also make changes to any existing sequence and save over it by clicking on the save
M
icon . Click to open any sequence you want to change, make the changes and update the

sequence using the save sequence icon. It is important to update the new changes by clicking on
this icon, otherwise the changes will not take effect. This icon is also used to update or apply
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new changes made to any sequence — be it a Z-offset setting change or any changes made in the
options tab.

Click on this icon I.—l to delete a selected assay or sequence. Selected assay/ sequence is
deleted by first highlighting it and then clicking on this icon.

Click on this icon to enter VERSAware options (ref. VERSAware Options Section). User can
make changes to various settings related to the workstation.

Click on this icon @ to start/ run any selected assay/ sequence.

Click on this icon to pause an assay/ sequence. User can pause at any stage of the sequence
and unclick to continue the run. Sequence will continue from the where it left off/ paused on.
Used when certain changes need to be made or to refill tip boxes.

Click on this icon@ to stop an assay/ sequence from running. Sequence will start again from
the very beginning if user chooses to run this sequence again.

=)
Click on this icon to run an assay/ sequence continuously. Assay/ sequence will run

continuously until the @ icon is “clicked”.
Click on this icon to send the robotic arm back to the home position

Click on this icon . to reload tip boxes. Used to reload tips when prompted with an audible
buzz after robotic arm has picked up its last tip from any box.
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Figure 10-9 VERSAware Reload Tip Boxes Icon Dialog Box

NOTE: Tip boxes have to be dragged and dropped from the library onto the deck to make them
available for use.

Click on this icon to transfer tips from an 8-channel tip box to a single channel tip box
operation. The arm proceeds to transfer tips from the 8-channel tip box of specified position (#
2 in the figure below) to the targeted single-channel tip box position (Position 15 in the Figure
below) for single channel use (source and target must be specified — 20, 50, 200, 1000 L Tip (1)
and Tip (8). 1 for single channel and 8 for eight channel. Drag source tip box from position 2 to
the “Source Tip Box” and Target single channel tip box to “Target Tip Box” as shown by the
arrows in the figure below:
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"C> Transfer Tips.| =)

| Source TipBox————  Target TipBox——————— — Options

Position: |2 Position: |1 5 Safe Z-Offset [mm): |30 a=g>> Transfer |

Source Start Col: IU
Source End Col: ID—'
Target Start Col: ID—

Figure 10-10 VERSAware Tip Transfer for single channel box Dialog Box

[ [ [ |
Click on this icon--= for the color selector for replicates and Ampligrid application, this icon
allows the user to choose or custom choose more colors for use with each well of the slide. A
dialog box will open which has several instructions and options for selection. This is to be used
when additional colors are needed to code more wells. By default the color selector allows for
30+ colors to be used and displayed.

NOTE: User defined color selector only applies to the Ampligrid application tab. For replicates
using PCR and Normalization tab, only 32 colors are allowed by default (color selector does not
apply here).

3 Color Selector ﬁ

Mate :

12: ESQ tniffc”i'll'ﬁf torg'blank e,

3. Click on the well to dizplay Windows color selection interface.

1 2 B 3 & 3 T £ a 10
OO0 . . .
E’O... A dialog box will appear that will
c..O. prompt the user to first select an
n.... empty (white) well with the mouse.
£ .... <Click> to use the palette (ref. below).
O I
QOO0
- 9@0
OO0
ol [
« OE | 3¢ Cancel |

Figure 10-11 VERSAware Color Selector Dialog Box
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Figure 10-12 VERSAware Color Selector Palette

Select from 48 basic colors or define
your own by clicking onto the “define
custom colors” tab. Create user defined
color(s) by adjusting the color range and
hue. Click on “add to custom colors” tab,
and next click “ok” to insert a new
colored well. This will be displayed on
the color selector dialog box as shown
above. To apply click ok.

Click on the single—channel icon to switch to the 8-channel W or single channel mode
of the robotic head

Click on the E

10.2. VERSAware 1100 Drop-down Menu

Run Restore Security Tools

Add Assay

Add Sequence

Update Sequence
Delete Assay/Sequence
Refresh

Export »

Import Assay/3equence

Print r

Exit

Figure 10-13 VERSAware File Drop-down Menu

icon to refresh the VERSAware main interface screen.

File Drop-down Menu

Alternatively, the “file” drop down
menu could be used to add an assay,
a sequence, to update changes to a
sequence or delete an assay or
sequence. Users can also export or
import assays and sequences to/
from different file formats. Click on
export to save a file or picture (screen
shot) to a text (.txt) or picture (.bmp)
file respectively. Users can also
choose to print the present screen
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4. File m Restore  Security Tools B Help
Start Assay/Sequence Ctrl+F5
Start Immediately F&
Pause 3
Stop F12

Figure 10-14 VERSAware Run Drop-down Menu

==f KA |

Figure 10-15 VERSAware Restore Drop-down Menu

g4 File PFun Restore Security Tools Help

=Y =

mRXICec]

‘! @ r— [
General | ,_____ ]

bladmn ||| Mawe [agmn

Pazsword I xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

& Administrator " General

Save | B Add | E De\etel % Cloze |

Figure 10-16 VERSAware Security Drop-down Menu

Run Drop-down Menu

Alternatively, the “run” drop down
menu could be used to start an assay
or sequence, to immediately start a
newly created sequence on-screen,
and pause or stop any assav/

Restore Drop-down Menu

This icon can be used to restore
the deleted sequences which

Security Drop-down Menu

Alternatively, the “Security” drop
down menu could be used to set the
user ID and password for security
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{ VERSAware 1100A v35.81 - [Control Center] TN R |
4 File Run Restore Security NELIEN Help

B (5 ] 5
L E Configuration

Barcode Configuration

v Aurora Station

4 04
s PWM Pump

Figure 10-17 VERSAware Tools Drop-down Menu

Configuration &
— Instrument Tyupe
Instrument: |3 -vERSA 1100 Ed
|
— Pozitions
Reagent/Cooler Block: |z - Position 8 Ed
Shaker: |12 - Position 12 =
Magnetic Stand: |11 - Pasition 11 =
— Plate Mover
Device: |2 - Gripper =]
— Reagent Drop Fin
Pins: |25 |
Ok, I Cancel | Apply |

Figure 10-18 VERSAware Tools Drop-down Menu-Configuration

'Ed File Run Restore Security Toolsm

Tools Drop-down Menu

This menu consists of various options
that can be used to edit various
system settings and open other sub-
menu or interfaces like Device
Manager AS, Clicking configuration
will bring up another window.

Configuration Window

Instrument type: Set to VERSA1100 NAP
by default.

Positions: Used to set or change the
reagent block, shaker and magnetic
stand position on the deck. At present
the default is position 8, 12 and 11
respectively.

Other devices like the plate gripper has
already been set and is the default
position for that device.

Help Drop-down Menu

Contents... ’ Trouble shooting
About VERSAware 1100A

RIEMREX]

===

Figure 10-19 VERSAware Help Drop-down Menu

This menu provides VERSA1100
trouble shooting details and
software version type for VERSA

Appl.1100
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10.3. VERSAware 1100 Options
A
The VERSAware options can be accessed by clicking on the
clicking on the drop down menu tools>options.

icon or by alternatively

Here, users can edit or change various system/ instrument/ plate type settings according to their
requirements. If clicking on the options for any sequence. The new changes will only apply for
that sequence and not for the whole system or instrument throughout.

NOTE: Changes made here in the “options” apply only to individual sequences if a particular
sequence is highlighted prior to “clicking” on the options icon. It is pertinent that you apply and
update the changes by clicking on the “apply” button and then proceed to “click” on the
“update” icon for changes to take effect.

Syringe Pump Settings

Depending upon the volume range of the user, some units are configured with 1000ul or 500ul 8
channel syringes. Users can also set air gap volumes, mixing air gap volumes, extra
aspiration/dispensing volumes for all plate types for pumps (Figure 10-20 VERSAware Syringe
Pump Settings). This extra aspiration/dispensing back volume settings help to cover the backlash
of the pumps and make first and last well volumes correct. These should be set so that at the
end there is little bit (1-3ul) volume left in the tip which can be dispensed at the source or at the
waste position. Delays after aspiration/dispensing can also be added in the sequence. This is
useful in case the solutions are viscous. Syringe aspiration/dispensing speeds for solutions and
for an air gap can be set for all the syringe types depending upon the application.
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LTSI LT 1T 7 HRa Y

=

Tip Bo:-:esl Flate Typez | Reagent Dropl Other I Generall VarHefl A b ovements I Pump Speeds | A Speed

ZhO0PL| & z250pL

Ma Wolume (pL) 300 300

Switch Wolume [pL) 300 300

Extra Aspiration Wolume (L) 15 15

Extra Dispensing Yolurme (pL) 10 10

Backlash Volume (UL a i}

Delay After Aspiration (5] ] a

Delay After Dispensing (s) a i}

FPriming Cycles a i}

Back Aspiration Wolurme (pl) ] a
i, Restore | '@Default | |$ Export | I%' Import | Apply | + OK | 2 Cancel |

Figure 10-20 VERSAware Syringe Pump Settings

NOTE: The values set here are by default and are specific for each user’s application. No further
changes are necessary unless specified by the manufacturer.

Tip Boxes Settings

The instrument comes pre-programmed with safe Z-setting Offsets for safe arm movement
above the tip boxes to avoid hitting it. The values here are set as default data. No change is
necessary. Maximum volume which can be aspirated/dispensed for each tip type can also be set
here. There is provision to add different types of tips in single channel tip box as shown below.
First six columns are loaded with 200ul tips and 7-12 columns are loaded with 50ul tips.
Depending on the volume used in the sequence, tips will be taken from the single channel tip
box (Figure 10-21 Tip Boxes Settings).
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€ onirs S ==
&ir Gap Settings l
Syringe Purp l Flate Types ] Fieagent Drc-p] Other ] General] VarHef] Armn Maovements ] Pump Speed: ] Arm Speed
Tip Box Typel Safe Z-Offset (mm) ||V|ax. Volume (uL)
25 pL Tip Box 20 20
| 1,000 L Tip Box 20 900
| 8-Channel 200 pL Tip Box 20 200
| 8-Channel 50 pL Tip Box 20 50
| 8-Channel 25 pL Tip Box 20 20
- 8-Channel 1,000 pL Tip Box 20 300
| 200 pL_Tip Box 20 200
| 50 L Tip Box 20 15
| Dual Tip Box 20 930
Dual Tip Box Settings
Tip Box Type| Start Column End Column

1 22 - 200 pl Tip Box 1 6
2 23 - 50 pl Tip Box 7 12

3

4

5

6

T

8

9

10

1

12

Figure 10-21 Tip Boxes Settings

Note: If using filter tips—set the Maximum volume in OPTIONS—Tip Box as—20uL-10uL, 50uL —
45uL, 200pL -180uL and 1000uL--900uL

Plate Types Settings

The plate type options allow users to change Z-Offsets for any particular plate type. This screen
also displays the plate types available for this system that have been pre-specified by the user.
Any changes made here would affect the related sequence and not the system as a whole.

All positions are taught on the surface of a 96 well plate. If the aspiration/dispensing off set is
set as ZERO then the reagent will be dispensed on the surface of any plate type used. To
dispense and aspirate from the bottom of the plate increase this aspiration/dispensing off sets.
These are set in mm. All plate types are set by default to the bottom of the plate (click Max
Depth icon). However the user can change it according to the reagent level in the wells.
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As an example, if a tip dispenses liquid too far from the bottom of the well of a 96-well plate,
increase the dispensing Z-Offset by increments of 1 or 2 mm first, apply and then update the
sequence; and run again to see if tip goes further into the well to dispense.

The same applies for aspiration. For increased accuracy, measure the height from the tip’s end
to the bottom of the well measured in mm. Make provisions for the required Z-Offset increase
inmm.

Likewise, Reagent Cooler Block (columns 1-7) Z-off settings are also found here. These can be
changed for each sequence depending upon the volumes in these tubes. The Arm movement Z-
offset (mm) helps to move the arm at a specified Z movement within that plate type.

For example, if movement Z-offset is set at 5mm instead of normal setting of 15mm, then arm
will move at lower position with respect to the plate. It will save some time during multiple
dispensing.

Air Gap Settings I
Syringe F'urnp] Tip Boxres I Reagent Drop] Other ] Genelal] VarFlef] Arm Movements I Pump Speeds I Arm Speed ]

Plate Types i
Preta Tyre Asrreton [Bicpsneinal Movementetume| srpper sare [=] | | |
(mrm) (mrm) (rmm) [HL) | 2-Offset (mm) |

96-v'ell Flate 10.85 10.85 15 350 B0

96-Deep RoundWell Flate 1 359.11 349.11 15 100 B0

A6-Deep Sguare Well Plate 2 42.24 q42.24 15 100 B0

I 96-Deep Round Well Flate 3 =5.35 24.35 15 100 B0

96-Deep vw-hottarn Round Yell Flate 4 32.06 32.06 15 100 B0

96-Deep Round Well Eppendorf Flate & 40.49 40.49 15 100 60 -

@] Marx. Depth

Reagent/Coaoler Block [Depth]

For 2 Tube™ial Auzpiration Diispenzing For & TubeVial A spiration Digpensing
T1-T16 [mm] | 21.562 | 21.62 T1-T16 [mm] | 21.62 | 21.62
51-58 [mm] | 2959 [ 29.59 51-512 [mm] | 29.59 | 23.59
R1-Ra(mm) | 3773 [ 37.73 R1-R5 [mm) | 3773 | 37.73
FAT - W3 () | 51.49 | 51.49 b1 - WG () | 51.49 ] 51439
Safe Z-OHzet for Safe Z-Offset for
towerment (mm] 30 @] Max Drepth i evamont Iron] = @] Max. Depth
I For B-column Reservoir (mmm]
Colurn 1 5.02 Colurmn 2 11.26 Colurnn 3 16.23

Colurnn 4 23.56 Colurnn & a7.41 Columt & 43,35 E Man. Deoth

For 8-colurmn Reservoir [mm]

Column 1 [g 75 Column 2 [37.77 Column 3 [31.71 Colurmn 4 [33.03
Column 5 [33.03 Column & [39 Colurmn 7 [3g Column 8 |39
E kax Depth |
I, Restore | T%Default | & E =port | @ Import | Apply | ~ Ok | >< Cancel |

*
Figure 10-22 VERSAWare Plate Types Settings

NOTE: The values set here are by default and are specific for each user’s application. No further
changes are necessary unless specified by the manufacturer or if you experience an insufficient
dispense or aspiration height Z-Offset.
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Reagent Drop Settings

Priming volume for the 5 channel reagent drop module can be changed along with its dispensing
Z-offset. Increase or decrease if the dispensing height is too low or too high from the surface of
the well. Also, add delay time between wells if required for large volumes (Figure 10-23
VERSAware Reagent Drop Z-offset settings).

Air Gap Settings |
Swringe F'umpl Tip Boxesl Flate Types F|

pI Other I Generall \-"arF!efI A Movements I Pump Speeds I Arm Speed

Wolume [pl] I—‘IU 1

— Reagent Drop Friming

— Reagent Drop Z-0Offzet

Dizpenszing Z-0Fffzet [mm) I 3

— ReagentDrop Time Delay

ReagentDrop Time Delay [ms] I 0]

=, Restore | 2 Default | [E£5, Evport | &_ Import | Apply | & OK | ¢ Cancel |

Figure 10-23 VERSAware Reagent Drop Z-offset settings

Other Settings

In other, these options allow the user to set different Z-offsets for mixing, air gap, arm
movement from one position to another (Figure 10-24 VERSAware Other Settings). These
settings if used properly reduce the total timing of an assay.

Also arm speed for dispensing and speeds for handling waste can be set here. In case, the
instrument is equipped with Liquid Level Sensing (LLS), it can be activated from here for each
sequence. After and before any sequence, arm initializing options are also here. The user can
add message after any sequence
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[Sequence] NAP/Advanced

Air Gap Settingz I

Swyringe F'urnpl Tip BDHBS' Plate Types I Reagent Drop §,

Reagent Addition created on 2015-11-30 12:20:24

I Generall VarF!efl Armn Movements | Pump Speeds I Armn Speed

— Back Aspiration ¥olume:

Back Agpiration olume [pL) I i}

— Plate Maover

Safe Z-0ffset for Movement: Source - Target [mm] I 100

— Air Gap Aspiration

Safe Z-0ffzet for Air Gap Aspiration [rmm] | 15

— Mixing

[~ Using New Mixing Miring S afe Z-0ffset (mm) | 10

—Handle \#'aste Liquid Method

Select Method I‘I -- Digpenzing At Source ;I

— 9B-channel Aspirator

Deck Position I 1 Safe Z-0ffzet [mm) 120

Start Speed [stepds) | 50 End Speed [step/z) | 500 Acceleration [stepds?) | 10

— Liguid Level Sensing

[~ Open Level Sensing I~ Mathematical Remaining Yolume Tracking Z-Offzet [mm) I 3
—EMail Adresz Setting Syringe Pump
EMail: Iversa1 @aurorabiomed. com ’V Springe Pump Soals |3-Scale‘| vI
r Otther
[~ Initislize Before Sequence [V Initialize ffter Sequence
[~ Initialize Z-axis After Tip Engagement v Safe fum Movement
v Initialize: 8-channel Pump B efare Aspiration [ &dd Meszage In The Sequence

General Settings

Figure 10-24 VERSAware Other Settings

The general settings tab (Figure 10-25 General Settings) allows user to hide or to show the
application tabs so as not to clutter the VERSAware main interface screen. After the activation
of any tab, it will appear on the main interface of the software and after deactivation, it will
disappear from the interface. Depending upon the applications, the user can choose show those

tabs on the interface.
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£ [Sequence] NAP/Advanced Reagent Addition created on 2015-11-30 12:“ [

Air Gap Settings l
Syringe F'ump] Tip Elo:-:es] Plate Types ] FReagent DIDD] Other

aI] \.-"alFief] Arm Movements ] Pump Speeds ] Arm Speed ]

-
| W Serial Dilutions
-
v Dilution

¥ Plate Reformatting
[ AmpliSlide

™ Pooling Application
W Cherry Picking

W PCR

W NAPAAdvanced Reagent Addition
[ Mormalization

[~ Advanced NAP

™ “acuum Manifold
[~ “arRef MAP

I Plate Transport

[ Matrix Narmalization
™ Liquid Transfer

™ HLA Typing

Figure 10-25 General Settings

Arm Movements

Arm movements setting tab allows user to set X/Z way movement after aspiration and after
dispensing. These can be set for all the tube types of the reagent cooler block as shown below
(Figure 10-25 General Settings). These settings help to remove any liquid outside of the tip after
aspiration. The arm will move up after aspiration to the specified Z distance like 24mm as shown
below in the figure (Figure 10-26 Arm Movements) and then move 2mm to right side to touch
the side of the well and again move 4mm to left side to touch the left side of the well, move
2mm to the center and move out to dispense the reagent in the target plate.

Likewise X/Y offsets can also be set before aspiration, after aspiration and before dispensing and
after dispensing reagent in the wells. These X/Y off sets help to aspirate/dispense reagents at
different X/Y positions in a well.
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Air Gap Settings I —
Syringe Purp | Tip Boses| Plats Types | Reagent Drop | Otker | Gerersl] vaRef  &m Movements | Pump Spesds | Am Spesd

Safe Z-0Ffzet [mm] | 120 |

Delay
’7 Delay Time After Arm Movement [ second ] |00 = ‘

Arm Movement from One Position to &nother

—

& Movements For Wial/Tube By 3/2 Wwa
I~ R=-Offsets And Z-Offzets] After Aspiration |

A eagular Plal Reagent/Coaler Block
After Source Aspiration »<-0Fffzet [mm) I 2
Edit /iew The Settings |
After Aspiration Z-0ffzet [mm) I 24 = = 2

Regular Plat Aeagert/Caolsr Black
Aiter T arget Dispersing 3#-Offset fmrm) [ 2
Edit / \iew The Settings |
After Dispensing Z-0ffset mm] [ 12

A Movements For Wial/Tube By 34/ Wwia
#4-OFfset And -OFffset [ Before Aspiration )

Before Source Aspiration =-0ffset [mm) I 2 Before &spiration v-Offset [mm) I 5

|'|_X0ffsets Aind Z-Offsets] After Digpensing |

»o-OFffzet And v-Offset [ Before Dizpensing |
Eefore Target Dizpensing #-0ffset (mm] I 1 Before Dispensing “-OFffset [rm) I 2

»-Offzet And v-Offset [ After Dispensing)

after Target Dispensing #-Offset [mm) | 11 After Dispenzing v-0ffset [mm) | 12

-Offsat And v-Offsat [ After Aspiration)
After Source Aspiration »<-0Offset [mm) I 13 After Aspiration v-0ffset [mm) I 14 ‘

— #um Movements For Mixing By /2 wWay
’-I- #-Offsets And Z2-Offsets Mixing ] ‘

After Mising Dispensing #-0Fffset [rm) |—3 After Mixing Dispensing Z-0ffset [mm) I 4

iy Festors | W Default | 2= Export | s Import | B ook | w0k | 3¢ Concel |

Figure 10-26 Arm Movements

& [Sequence] NAP/Advanced Reagent Addition created on 2015-11-20 12:20:24 .

Air Gap Settings I
Syringe F'umpl Tip BUHESI Flate Types I Reagent Dmpl Other I Generall “WarBef Arm Movements I Pump Speeds I Arm Speed

Auamn Movernent from One Position to Another

IV S afe Z-0Offset [mm] 120
Drelaw

IV Drelay Time after Arm Movement [ second ] |00 = |

Arm Moverments For Wial/Tube By >/ = wWiay
v »-Offsets And Z-0fsets] After Aspiration ]
Regular Flate Reagent/Cooler Block

After Source Azpiration =-0ffzet [mm)] I =
After Azpiration Z-0ffset (mm] I 42

> 2 Horeman Ot Opvers aer Sepreee I (ol

| Edit # “fiew The Settings I

— Aeagent/Coaler Block, ------ Arm Mowements  After  Aspiration
For 3 Tube/ial ------ #-Offzet ------oe- Z-Offset For 6 Tube/ial ------ #-Offzet -------o- Z-Offset
1-T16 (mm] |1 |1z T1-T16 [mm) [0 o
51 -58 [mm) |2 |15 51 -512 [mm) |D |D
F1 - R& [rm] |3 |24 F1 - RS (] |D |D
kA1 - +43 (i) |5 |45 k1 - ME (] |D |D
O peration
’7 (n].% I Clear | Cancel I

aAfter Target Dizpensing #-0ffzet [mm] I 11 After Digpensing v'-0ffzet [mm] I 12

|-|7 -Offset And v-Offset [ After Dispensing)

Figure 10-27 Arm Movements-Reagent cooler Block
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Pump Speeds

Pump Speed settings tab allows the user to control pump speeds for aspiration and dispensing

(Figure 10-28 Pump Speeds). Even the pump speed to take in the air gap can be controlled by
the user. Higher/lower speeds can be set to dispense waste at the waste position.

E [Sequence] MNAP/Advanced Reagent Addition created on 2015-11-20 12:20:24

Air Gap Settings I

Syringe F'umpl Tip Enxesl Plate Types I Reagent Drc\pl Other I Eenelall VarF!efI Arm Mowverments I Arm Speed
T Pump &spirate Speed
Start Speed [stepss) End Speed [stepis) Acceleration [stepds )
250 pL I 10 600 I =}
83260 pl I 10 e00 I =}
- Pump Dispensze Speed
Start Speed [stepsz) End Speed [step/s) Acceleration [stepsds®)
oWl [ 30 500 [ o
8260 pl I 20 I 1000 I 10

I Pump Air Gap Speed

Start Speed [stepsz] End Speed [steps=]
250 pL | 10 | E00
83250 pL I 10 [=ul]

Acceleration [steprs®]
I 5
I 15}

T Pump Speed for % aste Liquid Handling M ethod

Start Speed [stepss] End Speed [stepss] Acceleration [stepfs?)
Dispensing &t Waste I 10 I 200 I 10
Dispensing At Source I a0 300 I ]
[y Restare I =2 D efault I % Export I g Irmpart | Apply I w7 0K ¢ Cancel I

Figure 10-28 Pump Speeds
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Arm Speeds

Arm Speed setting tab allows user to control arm speeds after aspiration and dispensing in Z
way (Figure 10-29 Arm Speeds).

& [Sequence] NAP/Advanced Reagen

Air Gap Settings I
Syringe F'umpl Tip Boxesl Flate Types I Reagent Dmpl Other I Genetall ValFIefI Armn Moverments I Pump Speeds :

—I Amm Speed after Aspiration [Z-Axis]

Start Speed [steprs) I 20 End Speed [step/s] I 300 Acceleration [step.-"sz] I 10

T A Speed after Dispenzing [Z-&xis]

Start Speed [steprs) I 50 End Speed [step/s) I 300 Acceleration [stepf'sz] I 10

%Hestore | T%Default | m Expart | lﬁ, Irpaoirt | Apply | " 0K < Cancel

Figure 10-29 Arm Speeds
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Air Gap Settings

Air Gap setting tab allows user to set different air gap settings for all the four types of tips
available in lab-ware (Figure 10-30 Air Gap Settings). There are before aspiration and after
dispensing too. Separate air gap settings are there for mixing options too so that user can avoid
any bubble formation during mixing—air gap can be reduced for each tip type.

% lseguence| MAF/AdVanced Heagent Addition created on JUL3-11-3U Jz:zu:{_____ | ——

Swringe F'umpl Tip Bo:-cesl Flate Types | Feagent DerI Other I Generall \-"arFiefI Arm Movements I Pump Speeds I Arm Speec

—Tip Air Gap
—Air Gap Before Aspriation —AIr Gap After Aspriation
Tip Box Name | Air Gap Volume | Unit I Tip Box Mame | Air Gap Volume | Unit
| 20 pL Tip 5 uL | 20 L Tip 0 uL
| 50 pL Tip 10 uL | 50 pL Tip 0 uL
| 200 pL Tip 20 uL | 200 pL Tip 0 uL
1000 pL Tip 30 pL 1000 pL Tip 0 pL
|
—Mixing Air Gap
—Mixing Air Gap Before Aspriation ———— ~Mixing Air Gap After Aspriation
Tip Box Name | Air Gap Volume | Unit I Tip Box Mame | Air Gap Volume | Unit
| 20 pL Tip 5 uL | 20 L Tip 0 uL
| 50 pL Tip 10 uL | 50 pL Tip 0 uL
| 200 pL Tip 20 uL | 200 pL Tip 0 uL
1000 pL Tip 30 pL 1000 pL Tip 0 pL
Iy Restore | =2y Default | =85y Export | &_ Impart | Apply | « 0K | ¢ Cancel |

Figure 10-30 Air Gap Settings
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11.VERSA Application Tabs

This section will provide information on how to configure and operate VERSAware NAP/PCR,
how to design, validate, store and run Serial Dilution, NAP/Reagent Addition, Dilution, Plate
Reformatting, Cherry Picking, PCR application and Normalization sequence(s).

11.1. Startup

The VERSAware software provides a user-friendly graphic interface with an easy drag-and-drop
technique to create, validate, save, combine and run application sequences defined by
parameters such as Serial Dilution, Dilution, Plate Reformatting, Pooling Amplislide, Cherry
Picking, PCR [Polymerase Chain Reaction] and Normalization application sequences.

File Run Restore Securty Tooks

CEFLxIcBIcChal: ==k

B IE

o
becuioncr [ 2] 2] =] oo |

Figure 11-1 VERSAware Workspace Main Interface

VERSAware1100 allow users to configure the deck using different labware types, define, store,
combine and run assays or sequences for various applications. Device Manager AS provides
robotic arm control, teaching positions, syringe pump control and calibration; and temperature
control. Aurora Station on the other hand stores all communication parameters, robotic arm
and syringe pump speed, acceleration and travel limit settings along with tip engagement speed
and acceleration and tip disengagement offset.

11.2. Basics

The 10 plL or 20 ulL pipette tips are generally used with the small 25 uL syringe pump, and 50,
200, 1,000 pL pipette tips are typically used with the large 1,000 uL syringe pump and 200 pL tip
for 8-channel x 250 pL pump.

Please contact your Aurora sales representative for pricing and catalogues on consumables.
Refer to the Teaching Positions or the VERSAware1100 Main Interface section of this manual for
more information on tip box location(s).
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Figure 11-2 8-Channel - 200 pi_ Pipette Tip Box
Figure 11-3 Single Channel - 200 L Pipette Tip Box

The drag-and-drop technique is used to configure the deck with necessary vessels for any
particular assay or sequence. All 15 positions can be used for deck configuration. Depending on
the configuration of the deck and customer’s requirements, the below mentioned guidelines are
recommended deck layout configuration for VERSA1100.

Position 1 — 4X8 Tube Adaptor

Positions 2 to 3 — 8 channel -20/50/200pL tip boxes
Positions 4 to 5 — 8 channel -1000uL Conductive tip boxes
Positions 6 & 7 & 13 — Empty

Positions 8 to 10 - AmpliSlide

Position 11 — Deep well plate

Position 12 — Heater/Shaker

Position 14 & 15 — 4X8 Tube Adaptor

NOTE: Drag and drop the required plate or tip type from the library onto the deck interface for
use

11.3. Folder Assays and Sequences

Assays and sequences are stored in the database of VERSAware1100 software. Multiple
sequences can be stored under each created assay and the storage capacity is unlimited. Any
stored assay or a sequence can be selected to run at any time by clicking on it. To rename as
assay or sequence, click on any assay or sequence title.
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=l Common
Special
=- Customer Protacals

A RTAM TR Mix [ Suthor @ 20
Aok cDOMA purification [ Author :
{L Lrnpure =P purity [ Sauthor 2
Q Lrnplify Librarg [ Aauthor - 20
Q Furify Library [ Aauthor - 20
I AMS Extraction [ Suathor @ 20
----- I add Beads [ Author 2 20
----- I Bemowe Wwaste [ Author
----- e wWash-1 [ Author @ 20

----- I Remowe Waste [ Author
————— o wWiash-1 [ Author @ 20

————— & Remowe Waste [ Suthor
----- D 702 EXOH wash [ Autho
----- = Remowe Wwaste [ Suthor
----- O 70% EVOH wash [ Autho
----- O Remowe Wwaste [ Author
----- i Elution of sarmple [ &uthc

=== TEST

Figure 11-4 Example: Assay and Sequences

An option to cut/copy and paste sequences is also available (Figure 11-5 VERSAWare- Cut, Copy
and Paste Sequence). Select the sequence you want to cut/copy and paste and right click to
choose the option. The original sequence will be pasted after the selected sequence. There is
also an export (to file) and import (from file) function for sequences; along with a print function
for individual sequences or steps.

Camman
Special

|

{1, Create Mew Folder
‘U’ Add Message
=-4r Delete Ctrl+D
{1, Cut Ctrl+X
Eﬂ"ﬁ TES Copy Ctrl+C
Paste Ctrl+V

Set Sample Number

Export 3
Import Assay/Sequence Ctrl+I
Print r
Refresh

Rename

Figure 11-5 VERSAWare- Cut, Copy and Paste Sequence
Follow the steps below for creating and running sequences or assays:

First click on the appropriate application tab.

Then drag and drop required lab-ware or plate types on the main deck interface.

Page. 120




Attachment A

AU rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

Ensure the actual plates and tips are in place on the physical deck for use.

Design your protocol — highlight wells and input options.

If mistakes are made, erase all parameters by clicking the clear sequence J setting icon.

Recreate and click the Add New Assay icon to create a new blank assay and change the assay
name if required.

11.4. Add New Assay Icon

Add a sequence to this new assay by pressing the Add New Sequence button and change the
sequence name if needed.

The sequence will be saved in the database if there are no errors.

BIROIRIXIOIGI@ICNA] 1 )=y = i) =

Add New Sequence Icon

Press the Start Assay/Sequence button to run this sequence.

B Q0O NHDORSE D [IE

Start Assay/Sequence Icon

If you want to run the entire assay that consists of multiple sequences, select the assay and all
attached sequences will run one after another.

------ g Dllutlu:un created o EEIEIE 10- 'IEI 15 0o:42
------ - Ep Reagent Addition created on 2006-10-10 14:59.55
------ B Dilution created on 2006-10-10 15:00:54
. b Plate Reformatting created on 2006-10-10 15:01:20
- ;]7 Azzay created on 20061010 13:16:38

There is another option available to run an application without saving the sequence. To do this,
click on the Reagent Addition tab and press the Start Assay/Sequence button on the VERSAware
V1100 toolbar.

While running an assay, before each sequence, teach and initialize the robotic arm and prime
both syringe pumps to prevent possible robotic arm step loss error (ref. Aurora Station section
of the manual).

Click the Stop button to terminate the sequence. However, a single command being performed
at that moment, whether it is a robotic arm movement or liquid handling operation, will
continue running until it is finished.

Click the Pause button to pause or resume the sequence run.
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Click the Stop button to stop the sequence run. You have the option of resuming from a
particular step of a stopped sequence by left clicking on that step.

Click the Run Continuously button to loop the entire assay if an assay is running or the sequence
if only a sequence was started.

PREERE QD ONHORE:SE D DE

Continuous Sequence Run

11.5. Serial Dilution Application Tab

This tab allows the user to perform serial dilutions (log10 & log2 fold). User can do a 1/10 or 1/2
dilution of the samples can be done with single-channel and 8-channel application.

The first dilution can be any fold. For example, if the original concentration of the compound is
1mM, the starting or first well can be any concentration either less than 1mM or the same. The
user must select the first well from where the serial dilution starts and specify the concentration
in that first well.

After which, the user can choose the type of dilution required (log10, log2, Log5 ) and specify
the source position of the diluent which can be from a reservoir or reagent cooling block as
shown in Figure 11-6 VERSAware Serial Dilution Tab.

ILTER

5
384
PCR

”
7 384
IONFLUX

Cormmen
Smsial Dilution Plate Refomatting Cheny Picking PCR NaP/advanced Reagert Addtior Serial Dilutions
E1{ Customer Prol
£ RT/ANTF )
e zum:f: ;‘ Index Reagent |  Sowce | SourceOptions |  Target | TargetOptons |  Diuent | DiuentOptions | DiuentMode |Dose Concentratons| OtherC
Anpliy Li 1 ¥  samplea s = set> b n = Set> P TargerOptions. - = - show->  B| set
- Puify Lib = -~
% A e || [t = | = ¥ Type 1 - 96-Well Plate ¥
£ TEST ERE = ¥ = D ¥
a I = ¥ = »l Volume: (L) [ a0 rl
5 | = > = » Final Volume (L) [ 100 ol
s | || » = ] Max Concentration (1L} 500 »l
7 I = | = ] »
s I = » = B om0  Logs @ Log2 1
KNS [ | H = B = 1|
il [~ 0| = W 2 ™
1000000
Source Options: SO OOOT
index| RegentName _|Source Plate | € [ Remaining Valume z-Offsetimm) | volume RO g Valume Z-Offset{mm) | Volume
il Sample A 8 1 (mM) o 200 FO0000) 0 200
- Hslelalelels
N lslslelalels
KN £
5 k. Hide
5 —
Target Options:
[inex| RegentNeme | Target Plate | Total volume @) | Final Volume 1) [ Concentration @) | Diluent way |
1 Sample A 10 200 100 500 Log2
< ] B >

Figure 11-6 VERSAware Serial Dilution Tab
To perform a serial dilution user are to follow the steps below:

Step 1 — Drag and drop the plate or tube types to the correct positions on the deck layout
interface segment (as shown in screen shot above).
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If utilizing diluent from a source (reservoir or cooling block), drag and drop the diluent type onto
the deck. With single channel mode the user can use the reagent cooler block for diluents; and
the reservoir can be used for 8-channel mode.

Step 2 — Choose the selection mode for dilution — by row or by column only in single-channel
mode.

Step 3 — Next proceed to select the position of the source. In this case, the 96-well plate is the
source (as shown in screen shot above) located at position “2” on the deck. Highlight source
wells.

Step 4 — Select the target position. This is the position where you would want the source to go.
In this case, the 96-well plate is the source (as shown in screen shot above) located at position
“3” on the deck. Highlight target wells

NOTE: Targets and sources need not be of the same type. Serial dilution can be performed from
tubes to plate, plate to plate etc.

Step 5 — If using diluent from a source for e.g. reservoir or reagent cooling block, under diluent
source (as in screen shot above), click onto the “reservoir position” field and select the position
of the diluent source.

Step 6 — Proceed then to input a value for the concentration of the source sample. Here we have
used 1uM as the sample concentration (as shown in the screen shot above).

Step 7 — Proceed to do the same input values for the original volume and final volume (uL) for
the target, along with the maximum concentration allowed. The software automatically
calculates for the dilution volume needed.

Step 8 — Other options are also available which can be included in the sequence, for e.g. —
Operators can choose to check off “mixing” and “delays” or even “tip disposal after ever

[

dispense”. To erase all parameters, click the clear sequence setting icon.

Step 9 — Lastly, remember to save your created sequence by clicking on the icon. If this is
an addition to an existing assay, highlight the assay name on the left of the screen and then
proceed to click on the “add new sequence” icon. You would be given the option to enter the
new sequence name. You can also rename after. If a new assay has not yet been created, then

proceed to first click on the icon, rename the assay, click “OK”. After which, click on the
“add new sequence” icon, rename the sequence and click “OK”.

Step 10 - If making changes to an already loaded or existing sequence — load by highlighting and

1
<click> on the sequence you want to edit or change, make the changes, and the <click> the H
icon to save or update the new changes. New changes will then be applied to the sequence and
system.
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Step 11 - To run this sequence, <click> on the @ icon.

11.6. Plate Reformatting Application Tab

This application allows users to format from e.g. a 96-well plate into a 384-well plate or one 96-
well plate to another type.

The ability to reformat from e.g. 6x8 tubes to a 96-well plate also exists but in single-channel
mode only. Other options include dilution with buffer from the reservoir/ reagent cooling block,
mixing of the diluted target sample, and delays before and after the application run. Advanced
options include plate replication and reformatting from two source positions. Please follow the
steps as shown below to reformat from 96 well plate to 384 well plate:

Step 1 - Configure your deck

Step 2 - Select your Source Plates from where you will aspirate liquid and assign the volume
Step 3 - Select the column on source plate (each source plate column will be the same)
Step 4 - Select your Target 384 well Plate (column will be alternate in 384 well plate)

Step 5- Add volume to be transferred to 394 well plate, select options to change tip or not to
change tip

Step 6 - Assign an air gap volume (choose a higher volume for higher source volumes)

Step 7- Save the sequence under an assay

Step 6 - Click the Start Button
[

Carousel Reservoir  Tip Box Redgent Other Adaptors

384|
|ONFLUX
3

Comman
Special Dilution Plate Reformatting Cheny Picking FCR NAP/Advanced Feagent Additior] Serial Ditions
5]

Customer Prcl
L RT/ANTF
L cDNapu | ) ClearPlate Relomating Paramelers
L Ampure Delay After Sequence

Options

L Ampiiy Li [hhrnn:ss) 0000:00 =
£ Fuity L Source  [¢ = Target |7 = =
ing
SE';NA e Tpe [T 96-Well Plate Tree 13— 384-Well FT Mis Cyeles i
Wobmelld [ 0 Sanpeehmell) [ 75 Mivolme (L) [ 0

Misz 43 D eth (mm) 0
Mix Disp Depth (mm) [

¥ Dispose of Tip

I Plate Replication

[~ Muliple Dispensing-One-One Transfer
TEsUnw

Buffer Source
Without Dilution

Without Dilltion

To = m(:l) R
)
QOO0
OOOOOOOC
TR

Reservoir Position

Figure 11-7 VERSAware Plate Reformatting Tab
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If dilution is needed after reformatting is performed, drag and drop a diluent source (reservoir
or cooling block) onto the deck interface, and select under “reservoir position” field, the
position of the diluent source. A “final volume” field will appear under the target section which
you will then input the final amount for each well.

2 Columns 1 Column
4 Columns 2 Columns
6 Columns 3 Columns
8 Columns 4 Columns
10 Columns 5 Columns
12 Columns 6 Columns

Columns for 96 and 384 Source and Target Plates

Only one sequence is sufficient to reformat a single 96-well micro-plate with 12 columns.
However, four 96-well plate sequences are needed to reformat an entire 384-well micro-plate
with 24 columns.

Options which include mixing and delays after sequences can be selected if needed. The
“dispose of tip” option, when enabled, changes the tip after each dispense. Multiple dispensing
using same tip can also be opted when transferring small volumes which cannot be done using
the multiple dispensing option.

Option=s

Delay After Sequence

[hh:rm:ss] oo oo ——

I Mixing

|

k= Crocles

P 1 Wolume [pl]
kA im foz=p Depth [mm)
bdix Dizp Depth ()

I Dizspose of Tip

[m] {f] f ]

I Plate Replication
I kultiple Dizpensing-One-0One Transfer

Buffer Source
Without Dilution

| without Drilution

Reservoir Position
| =l
“Wolume [pl] [n}

1 = 4 5 & .-

Figure 11-8 VERSAware Plate Reformatting Tab Options
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ILLUMINATING SOLUTIONS

The plate replication option allows one to reformat from one source plate to 5 similar type of

target plates as shown below in Figure 11-9 VERSAware Plate Replication Option.
: T W =i

{5 VERSAware 11004 v3.64 - [Control Center] I
4 File Run Restore Securty Tools Help

RIRIMRIXICI@ICHA] £ |=)-1 D [ME

Standard  VialTube =
l Plat. Hold Carousel  Reservoir

Common
Plate Reformatting Cheny Picking NAP/Advanced Reagent Addiion

Reagent
Cooler

Tip Box

Special Nomlzation I Plate Transport ]
NimbleGen &
KAPA Stanc
DEMO [ Cleat Pate Reformating Parameters

[
]

Opions
Delay After Sequence

(hhumm:ss] 00:00:00 —=

Sample
g ~
Source Target e T
Tope 1 - 96-Well Plate_- Mix Cycles 0
Vome(l) [ 0 ik Volure (L) 0
Misp Depth ) B
Mix Disp Depth mm) 0
¥ Dispose of Tip
¥ Plate Replication
L Transfer

[~ Repeallycles |2
I (3

T oo oo

Figure 11-9 VERSAware Plate Replication Option

NOTE: Source and target plates have to be of similar types to perform plate replication

11.7. NAP/Advanced Reagent Addition Application Tab

This tab allows user to set up the workstation for multi-dispensing reagents from reservoir/96
well plates to target plates. Configure the deck by dragging plates/reservoir to source & target
positions. Select source position and target position, add volume to be transferred and select

option to execute the commands.

Option“A” is for liquid handling options. Reagents can be aspirated from reservoirs, plates, bead
mixer etc. and also from reagent drop to target plates. All the parameters required to perform
accurate liquid handling can be used to dispose of tips for every well, reuse tips, mix before
aspiration, mix after dispensing, distribute liquid in one to one way mode during multiple
dispensing using same tip during bead distribution. Plate can be moved with and without liquid
handling as shown below in figures Figure 11-10 Advanced Reagent Addition Tab—Option A
parameters and Figure 11-11 Advanced Reagent Addition Tab—Option “A” execution order.
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Figure 11-10 Advanced Reagent Addition Tab—Option A parameters
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Advanced Reagent Addition Tab—Option “A” execution order
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Option “B” for shaking, set shaking direction (both directions, one direction, background
mode) , speed (rpm), time, plate movement from shaker to magnetic block and back, delay

time on magnetic block,

aspirator selection to remove waste using aspirator and vacuum time for aspirator as shown
below in figure Figure 11-12 Advanced Reagent Addition Tab—Option B parameters and Figure

11-13 Advanced Reagent Addition Tab—

Option B
[v Shaking Time

Swing[ztep):

Delay after Shaking:

[v tagnetic Stanby Time:

[v Transfer Target with

Position:

Wacuum Delay:

tMowve Plate To Shaker:

FMove to Mag Block
after zhaking:

Move back to Shaker:

Option “B” execution order.

-- Bath Directions

T zo0m

96-Channel Azpirator
1

00:00:00 -

Direction

toth Directions
Speed(ip 1 I:Ine Dhirection

2 -- Background
[1< el

Pozition

=

Figure 11-12 Advanced Reagent Addition Tab—Option B parameters
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Figure 11-13 Advanced Reagent Addition Tab—Option “B” execution order
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Option “C” for incubations of the plate at different temperatures. Select the position to set the
plate cooler/heater temperature, set temperature, set the duration of incubation. Temperature
can be set in background mode too—this is the option which works in background mode to set
the required temperature without interfering the protocol run e.g. if the temperature is
required to be raised in the protocol but needed after 40 minutes/10th sequence, a sequence
can be created earlier to set temperature in background mode so that by the time it reaches to
that sequence, temperature will be almost set (can be read in this sequence). This saves time to
raise the temperature during that sequence. Select all the parameters as shown below in Figure
11-14 Advanced Reagent Addition Tab—Option “C” execution order.

% Special Cheny Picking | NAP/Advanced Reagent Addition | Mormaiization ‘
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Figure 11-14 Advanced Reagent Addition Tab—Option “C” execution order

Options ABC : Using all the three options—Iliquid handling in option A, move plate to shaker
after liquid handling, shake plate in option B, move plate before incubation in Option C. Select
the execution order A, B, C as shown below in Figure 11-15 Advanced Reagent Addition Tab—
Using all three options ABC. It can be any execution order—B,C,A etc. depending upon protocol
requirements like shake, incubate and liquid handling etc.
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Figure 11-15 Advanced Reagent Addition Tab—Using all three options ABC

Follow the steps below for a typical Nucleic Acid Prep protocol using magnetic beads.
1.Add sample (e.g. buccal swab) into a deep well 96 well plate on the shaker position # 12.
Save this sequence.

2.Add lysis buffer from reservoir to the sample, shake it for 3-5 min depending on the kit
requirements. Save the sequence using options A and B

3.Add proteinase K from reservoir & magnetic beads ( from bead mixer in single channel mode)
to the sample plate, shake again, after shaking move the plate to magnetic block, delay for 1-
2min, discard the waste to waste position by changing tips or use aspirator, move the plate back
to shaker position

4.Add wash buffer 1 using reagent drop, shake again, after shaking move the plate to magnetic
block, delay for 1-2min, discard the waste to waste position by changing tips, move the plate
back to shaker position.

5.Repeat step 4 with wash buffer 2 & 3.

6.Add elution buffer, shake again, after shaking move the plate to magnetic block, delay for 1-
2min, collect the sample to another plate by changing tips for each sample. Discard the bead
plate.
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11.8. Slide Tab

This tab allows user to set up sample transfer from source plate/tubes to 2X4 slides. Configure
the deck by dragging source plate, slide to source & target positions. Select source position &
target position, then ass sample volume. Save this sequence and run it, make multiple test run
to adjust the offsets, please see figures below as samples:
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|

|
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-4} Biomat Digest (Column 1) [ Autha
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el [,
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Cp Transfer Aqueous Ex o Tube
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£ Add MTL Buffer (1-32) & Sha I Dispos= o Tips

¥ Transfer to Shides [1-32] [ &ut ¥ W Mixing

> R ~— < >
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201504-30 [ 11:31 &M

Figure 11-16 Slide Tab--Sequence settings-Protocol 1

Follow the steps below for a typical Slide Application.

1 Configure the deck according to protocol by dragging all required plate types, tip boxes etc..
Select sample source, target as well as slides, select sample and transfer target, input volume.

2 Select tip box location with black conductive tip, make sure LLS option in option manu is
activated.

3 Once the sequence has been saved/updated, do multiple test runs to verify the aspiration
offsets and dispense offsets, you can modify these offsets inside option manu.

4 You can also copy existing Slide sequence, modify and save for new applications.
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12.UV/HEPA Hood

The bio-containment hood (Figure 12-1 UV/HEPA Bio-Containment Hood) is designed to provide
sterile air quality for the assay sequence workspace by utilizing a high efficiency particulate air
filter (HEPA). By performing filtration of the air within the workspace, the hood prevents
contamination of the agents used during any given sequence. In addition, cross-contamination
by harmful particulates or microbes in the air surrounding the workspace is reduced with the
built in UV lamp.

1. Fan Switch — Turns on and off the containment hood’s
fan to draw external air inward.

With the fan running, air is filtered as it enters the hood.

2. Light Switch — Turns on and off the containment hood'’s
fluorescent light, which allows for a brighter workspace
environment.

3. UV Switch — Turns on and off the ultraviolet light
Figure 12-2 UV/HEPA Bio- source, which is used to
Containment Hood—Control Panel

De-contaminate the workspace.
4. UV Timer Control — Along with the UV switch being turned on, the UV Timer Control is used to
set the duration of the UV light source.
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13.Workstation Maintenance

13.1. General Guidelines

It is important to follow the general guidelines and instructions described in this manual in order
to maintain the proper function of the VERSA 1100 NAP/PCR Workstation:

Use only clean vessels such as micro plates, reservoirs, micro tubes, vials, beakers, flasks, tip
boxes and reagent/cooler block

It is recommended to use sterile pipetting tips with filter barrier
Only use 20pL, 50uL and 200pL pipetting tips with the VERSA 1100NAP/PCR
Do not leave vessels exposed to dust and dirt overnight

13.2. Tubing

All tubes should be tightly connected to adapters and should not be twisted or bent. All tubing
is made of durable Teflon which cannot be easily ruptured or bent. If aspirating or dispensing
viscous liquids, adjust the aspiration/dispensing speeds in the software.

13.3. Waste Bottles

All tubing should be inserted into the bottles as described in Tubing and Bottles section of this
manual.

It is very important that the waste liquid bottle does not over fill. Otherwise the waste liquid
may fill the vacuum tube and cause damage to the vacuum pump.

Actions
No
S/No | Description of Maintenance Program Frequency | Good Good Taken /
Remarks
A. Daily Maintenance Program
1. Inspect & clean any visible Reagent / Begin /
Chemical Spillage on the instrument with End day

Isopropyl Alcohol.

2. Do not leave test samples in tube plate 1x
stacker placed on Shaker or target plates on (End day)
the VERSA 1100 when terminating / aborting
the protocol operation.

3. Remove & discard all the used tips in the 1x (End
collection tray / bags/ box. day)
4, VERSA 1100 Module 1x

All tubes are correctly inserted into the
System Fluid and waste bottles
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Power Cord & USB cable/COM-Port
connection

Verify critical teaching positions

Visual Inspection for any abnormality in
function, misalignment / visible signs of
damages:

Robotic Arm & Gripper
8-channel Syringe Pump Unit
5-channel Reagent Drop Unit
Shakers

Clean the Reagent Drop pins from outside
with distilled water at the end of daily
operation to prevent any salts depositing to
pins

7. Gripper 1x

Power Cord & USB/COM-Port cable
connection

Verify gripper position

B. Weekly Maintenance Program

1. Inspect the Wash Fluid — adequate level 1x per
required for the operation and visual check week
of contaminants and potential growth in the
bottle. Recommendation — replace the Wash
fluid every week.

2. General cleaning of the exterior instruments | 1x per
—particulates & stain. week

3. Removal of any trapped parts on the deck 1x per
and below the deck. week

4. Perform routine check on individual 1x per

hardware modules Visual Inspection for any | week
abnormality in function, misalignment /
visible signs of damages

VERSA 1100
Multi-dispensing RD

Monthly / Yearly Maintenance Program
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1. Discard the leftover Wash fluid, clean the 1x per
bottle thoroughly and re-fill with the System | month
fluid/ Wash fluid.

2. Clean the System Fluid/ Priming Waste / 1x per
Waste / Reagent Bottles. month

3. Visual inspect and replace any twisted or 1x per 6
serious bent tubes (if any). months

4, Perform routine check on individual 1x per

hardware modules - Visual Inspection for any | month
abnormality in function, misalignment /
visible signs of damages, worn out parts.

VERSA 1100
Multi-dispensing RD
_ 1x per 6
Inspect and add lubricants: WD40/ grease at months
various critical mechanical moving parts.
5. Perform volume check & calibration 1x per 4
VERSA1100: 8-channel Syringe Pump Unit months

VERSA1100: 5-channel Reagent Drop Unit

14.Troubleshooting

This section will discuss the following potential problems users might encounter with the
VERSA1100 Workstation.

VERSA1100 Troubleshooting

Problem 1 Power is off

Problem 2 No communication with the VERSA

Problem 3 Aurora Arm does not respond to operator’s command
Problem 4 Aurora Arm does not move to correct position

Problem 5 Aurora Arm stops during application sequence run

Problem 6 Syringe pumps do not respond to operator’s command
Problem 7 Syringe pumps do not aspirate or dispense accurate volume
Problem8 Pipetting tips are damaged or bent
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Problem 9 Pressure and vacuum pumps are not working

Problem 10 While running the sequence, a hanging drop is formed outside of the tip

Problem 11 The pipetting tip does not aspirate the master mix in the reagent block

Problem 12 Pipetting tips do not dispense small volumes (1 - 5 L)

Problem 13 VERSA stops working suddenly or operation hangs midway

Problem 14 During Multiple dispensing of any reagent, first well and last well volumes
are not correct

Trouble Shooting Problems

The VERSAware V1100 software provides advanced error messaging and a detailed log for both
Aurora Arm and Syringe Pumps. Most common problems and solutions are discussed below.

Problem: Power is off

Solution: Please check if power cable is properly connected to the VERSA and AC outlet as
discussed in the Wire and Cable Connections section. Make sure that the power switch is on.
For additional information please refer to the Specifications section of this manual for the
correct voltage settings.

Problem: No communication with the VERSA

Solution: Please ensure that USB cable is tightly connected to the VERSA and computer USB
port as described in the Wire and Cable Connections section. Please check correct COM port
configuration in MS Windows XP/2000.

Start = Settings - Control Panel - System - Hardware - Device Manager - Ports

Device status of COM ports should read: This device is working properly. All COM port numbers
should not exceed 16. Please refer to the USB Driver Installation section of this manual for more
information how to change the COM port number.

= Ports (COM & LPT)

----- g Communications Port (COM1L)

----- o CyberSerial PCI 160550 (COM4)

----- o CyberSerial PCI 160550 (COMS)

----- A ECP Printer Port (LPT1)

----- r;yi Prolific USE-to-Serial Comm Paort {COME)
----- r;yi Prolific USE-to-Serial Comm Paort {COM7)
----- # Pralific USB-ka-Serial Cornm Park (COME)
----- # Pralific USB-ka-Serial Cornm Park (COM3)
=% Processars

Installed COM Ports

Figure 14-1 Correct COM Port Configuration in MS Windows XP/2000

If COM ports are not visible in Windows XP/2000 Device Manager, install the USB driver for the
USB/Serial COM Port Converter contained within the VERSA as described in the USB Driver
Installation chapter of this manual.

Problem: Aurora Arm does not respond to operator’s command
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Solution: Please ensure that the arm is initialized in Device Manager AS software. Make sure
that the COM port settings are correct in the Device Manager AS software as explained in the
Device Manager AS Settings chapter. If the problem still remains, try to shut down and restart
the VERSA and initialize the robotic arm once again.

Problem: Aurora Arm does not move to correct position

Solution: Please refer to the Teaching Positions section to adjust or repeat the teaching
procedure for all positions. If the problem still remains, try to initialize the robotic arm again.

Problem: Aurora Arm stops during application sequence run

Solution: Please refer to the Device Manager AS Settings section to decrease robotic arm speed
and acceleration settings for every axis (X, Y, and Z). It is recommended to gradually reduce end
speed by 500 or 1,000steps/sec. Acceleration should be reduced to 1 or 3 steps/sec2. Can start
the sequence from the step it last stopped at by left clicking to resume.

Problem: Syringe pumps do not respond to operator’s command

Solution: Please ensure that both syringe pumps are initialized in the Device Manager AS
software. Make sure that the COM port settings are correct in the Device Manager AS software
as explained in the Syringe Pump Settings and Calibration chapter. If the problem still remains,
try to shut down and restart the VERSA IK software and initialize the syringe pumps one more
time

Problem: Syringe pumps do not aspirate or dispense accurate volume

Solution: Please refer to the Syringe Pump Settings and Calibration section of this manual and
perform new calibration procedures if necessary.

Problem: Pipetting tips are damaged or bent

Solution: In case of accidental tip damage, press the Home Aurora Arm button in the
VERSAware 1100 software to initialize the robotic arm from home icon to disengage the
damaged tip.

NMRAEMEONOR NADES O ME

Figure 14-2 VERSAware Toolbar Arm Initialization and Tip Disengagement Icon from Home icon

Problem: Pressure and vacuum pumps are not working

Solution: Please contact Aurora Biomed Inc. to obtain new pressure and vacuum pumps,
instructions on how to install them or request technical assistance.

Problem: While running the sequence, a hanging drop is formed outside of the tip

Solution: The engaged pupating tip is probably loose. Check the position of that tip box. After
engagement, tip should be tightly fitted to the barrel.

Problem: The Pipetting tip does not aspirate the master mix in the reagent block
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Solution: The pupating tip probably touches the bottom of the 7 mol vial. Please refer to the
VERSAware 1100 Settings section of this manual to decrease the Master Mix Block Depth (mm).
Or the pupating tip might be above the master mix volume level. Increase the Master Mix Block
Depth (mm) in this case. Alternatively, click Pause when the tip goes to aspirate solution and
subsequently check/fix the Z-Offset (calculate with Z-Offset calculator).

Problem: Pipetting tips do not dispense small volumes (1 - 5 pL)

Solution: The pipetting tip should slightly touch the bottom of the micro plate. Please check the
Z-offset in VERSAware Option for that particular plate type, to increase / decrease the plate’s Z-
Offset (mm) for any application tab.

Problem: VERSA1100 stops working suddenly or operation hangs midway

Solution: Hibernation, standby or sleep mode is enabled on system software. To change these
settings, please refer to section 2 (power saving settings) of manual for more details. Try closing
and reopening the software again. If problem persists, restart the PC and reopen the software.

14 During Multiple dispensing of any reagent-first and last well volumes are not correct

During multiple dispensing of any reagent--to ensure the volumes in first well and last well are
correct, following settings need to be optimized.

Extra Aspiration/ Dispense back volume and backlash settings e.g. extra aspiration volume is
set 10uL, dispense back volume is 8L and backlash is set at 0-according to these settings, at the
end after dispensing in all wells--theoretically, there should be 2uL (10-8) left in the tip (which
can be dispensed back at source) but due to backlash of the pump--it can be more or less--if
more--decrease the difference

in Asp/Disp.---10/9/0 and if still more then set backlash too-10/9/2 depending upon how much
left in the tip and if less then increase the difference--10/7/0, 10/6/0

First volume correct--dispense back volume settings- 10/8/0 or 12/10/0

Last well Volume correct--difference in the Asp/Disp.--10/7/0 (If left less), 10/9/0 (if left OK),
10/9/2 (if left more). Please check Figure 14-3 Extra aspiration/dispense back volume settings.
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g Options. (s
Air Gap Settings I
Syringe Pump | Tip Boxesl Flate Tvpes | Feagent Dropl Other | Generall \.-"arF!efl A b ovemnents | Purmp Speeds | Aam Speed
280pL| 8§ x250pL
k. Wolume (pL) 300 300
Switch “olume (pL) 200 300
Extra Aspiration “olume [pL) 15 15
Extra Dispensing “olume [pL) 10 10
Backlash “olume {(pL) 8 g
Delay After Aspiration (=) i} i}
Delay After Dispensing () 0 0
Priming Cycles 0 0
Back Aspiration %olume (pL) 0= 0
=, Restare I s Default I == Expart I o= Import I B 4pply I ~ OK I ¥ Cancel

Figure 14-3 Extra aspiration/dispense back volume settings

To add these settings in the sequence—open that particular sequence--open OPTIONS--Syringe

PUMP--change the settings for extra Aspiration/Dispense
then update the sequence. These setting will come in the

back and if required backlash too and
steps--can be confirmed by checking

steps as shown in the Figure 14-4 Extra aspiration/dispense back volume showing in the steps.
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- Z
I s 5T i
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-4} Prepare | Diksion I P‘E'ERE‘WN“‘”QI Eheny Picking I FeR Ingagem M""“’“I SeialDiions ] ASO1) Mawve Am To Satety Z-Offcet {1 fom ID] 120 [Safety Z-Difset])
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Customer Prc
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I~ Mix Before Aspiration
Mix Cycles
Mis Voume L) [

I™ Dispose of Tip
I Use Same Tip in One Te

& Send Tips Back
' Drop Off Tips

-
ﬁ [Sequence] NAP/Advanced Reagent Addition created on 2015-12-01 14:24:

[ Option

Execution Order. |A = - -
OptonB————
00000~ Direction

I Shaking Time

Swinglstep): 20000 Spes
Deloy after Shoking. [0000:00 = Pos
0000:00 =

I Transter Target with v|

™ Magnetic: Stanby Time:

it Gap Settings |

Syringe Pump | Tip Boes| Plats Typse | Reagert Dron| Otter | Genersl| VarFist] Am Movemments | Purop Speeds | Am Spee

4501} Punp Aspiteling ( 3(Pump 1D] 1 [Action] 2228 (Steps] 20 Wolurne])
ASIT1} Movve Am To Sefety 2.Offcet {1 {m D] 120 [Safety Z-Dffcel |
AS01) Move Aim To Postion (1 [m D] 8 [Pastior] 4 [Platerlu

ASO1} Punp Aspirating (3[Pump 1D] 1 [Action] 10261 [Stepdl 9014

ASO1} Move Aim Ta Safety Z-Offset [ 1 [&m D] 120 [Safety ZRitset 1}
ASO1} Move Am To Postion (1 [4m D] 9 [Postior] 1 [Plate Type] 2 [Am b

ASTN} Move inthe 2 wap (1 [miD] 25,85 [Zaffset])
4501} Move Aim To Foslion [ 1 [4m D] 3 [Fositior] 1 [Flate Type] 2 [am b

ASO1} Mave inthe 2 wap [1 [4miD] 25,65 Fofset])
ASTT} bave Am To Pastion [ 1 [4m D] 9 [Position] 1 [Plete Type] 2 [Am b

ASO1} Move inthe 2 way (1 [4miD] 25,85 Eofeet] )
AS01} Mave Am To Postion [ 1 [4m ID] 8 [Position] 1 [Plete Type] 2 [4m b

AmID] 120 [Safely Z-Offset] )
- | 8 [Postion] 4 [Plate Type]

2 [ b

miD] 120 [Safely Z0fset] |
in Group] 1 [Use Safety 20ffset])

Max. Violume (uL)
Switch Yalume (L)

Extra Aspiration volurme (L)
Extra Dispensing YViolurme (L)
Backlash Volume (L)

Figure 14-4 Extra aspiration/dispense back volume showing in the steps

Note: If using filter tips—set the Maximum volume in OPTIONS—Tip Box as—20uL as 10 uL, 50
uL —45 ul, 200ul -180ul and 1000 uL--900ul

Weight

Deck Positions

Head :

: 90 kg without hood

Changer & Single Channel

: 15 Deck positions

Dual Head Configuration - 8 Channel Tip

Page. 140




Attachment A

AU rora

ILLUMINATING SOLUTIONS Operation Manual-VERSA 1100

H: 790 mm

-

D: 550 mm /
W: 930 mm

PWM Pump (Reagent Drop)
Pressure ;15 psi
Max. Dispensing Volume : 10ml

250pL Syringe
Asp/Dispensing Volume Range : 1-250puL

1,000 pL Syringe

Asp/Dispensing Volume Range : 2- 1000 pL
Voltage : 100 ~ 120 Volts
Current : 5A, Fuse: 10 A
Frequency : 50-60 Hz

16.System Requirements

This section will provide minimum system requirements to successfully operate the
VERSA1100Workstation.

One dedicated IBM compatible personal computer with Pentium 4 processor, 1.5 GHz or higher

1GB RAM (64-bit) or 2GB RAM (32-bit)

100 GB of hard drive space
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US version of Microsoft Windows 2000 Professional (Service Pack 4 or greater),
Microsoft Windows XP Professional (Service Pack 1 or greater),

Microsoft Windows Vista or Window 7

SVGA display (1024 x 768 true color)

PS2 mouse

At least 1 USB 2.0 port

1 CD-ROM drive

System and Computer Requirements

17.Product Service and Customer Support

Aurora Biomed Inc. offers a full range of services to ensure your success. From our original
factory warranty through a comprehensive line of customer support plans, Aurora Biomed Inc.
offers Field Service Engineers and in-house Specialists who are dedicated to supporting your
hardware, software and application development needs.

Aurora Biomed Inc.
1001 East Pender St., Vancouver, BC
Canada V6A 1W2

Tel. 1-604-215-8700
Tel. 1-800-883-2918 (Toll free in North America only)
Fax 1-604-215-9700

E-mail info@aurorabiomed.com

www.aurorabiomed.com
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