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Hardware 1

CAS-1200 Robotic Liquid Handling System

The CAS-1200 Robotic Liquid Handling System provides a precise and labour saving means for setting
up PCR reactions. The CAS-1200 can also perform a vast variety of other pipetting operations. The
instrument is highly configurable and can be programmed fo set up a range of reactions at the
same time. It is capable of preparing mulfiple Master Mixes, standard dilutions and uses multiple
groups of samples.

For maximum precision the CAS-1200 uses graphite-impregnated conductive tips, which enable
liquid level sensing. The tip moves to just below the surface of the liquid rather than the bottom of the
tube preventing carmry over of material on the outside of the tip. Non-conductive tips can also be
used without the level sensing function.

The Robotics Software provides a friendly, easy to follow user interface that has been primarily
geared towards PCR set-up. The screen layout corresponds to the plates set up on the robot. The
status of any component can be examined by a simple mouse point and click of the component
displayed on the screen. Likewise, any alterations are executed by simply pointing fo the
corresponding aspect of the hardware on the screen and changing the desired parameters.

The progress of a run can be followed in real fime. The software highlights the position of the pipette
head on the screen as it moves. A progress bar and an update table show the course of a run.
Reports are generated before and after a run and are automatically saved for future reference.
Laborious calculations are unnecessary as the soffware calculates the amount of Master Mix and
reagent necessary for each experiment.

The Robotics Software can also be run in Virtual Mode. In Virtual Mode, runs can be set up, progress
followed and files stored even if the robot is switched off or not connected. Therefore, it is possible to
configure runs at a remote location. Virtual mode is also a useful tutorial tool.

For customer convenience sample names can be imported from any text-format spreadsheet. The
reaction list generated by the robot can also be exported as a spreadsheet and loaded into other
programs such as the Corbett Rotor-Gene real time PCR software.

For further information or assistance, please do not hesitate to contact the Corbett Team or your
nearest Corbett distributor.

Corbett Robotics Pty. Ltd.
42 McKechnie Dr.

Eight Mile Plains

Qld 4113

Australia

Ph: + 61738417077
Fax: + 617 3841 6077

www.corbettrobotics.com

For general enquiries about our products and sales, contact:
admin@corbettrobotics.com

For technical assistance contact:
robotics4support@corbettrobotics.com
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1 Hardware

Congratulations on the purchase of the CAS-1200 Robotic Liquid Handling System. This section covers
the unpacking of the CAS-1200, some of its features, such as level sensing, and the accessories that
are delivered as standard with your robot. Please refer to Setting Up for details on how to get started
with your CAS-1200.

1.1 Unpacking

Great care and attention has been taken to design the packaging for the CAS-1200 to ensure that
the instrument arrives in the same condition as it left the factory. Please unpack the instrument
following the instructions provided in the lid of the robof's shipping container. These instructions
should also be used when packing the instrument.

Please do not discard the packaging. The packaging must be used if the instrument is to be returned
for servicing.

As you unpack the instrument please ensure that the confent of the box matches the packing list
included with the CAS-1200.

Once the robot is removed from the shipping container and its foam base, the arm support must be
removed. To remove the arm support and z-axis locking mechanism, follow these simple steps:
1. Unscrew the screws marked A and B on the locking plate fo right of the arm.
. Slide the arm (and pipetting head) all the way to right.

2

3. Lift the wooden arm support off the table of the robot.

4. Replace the locking plate and screws A and B into the arm support.
5

. Look af the robot from the left hand side and identify the z-axis lock screw (shown in the picture
below).

Unscrew the z-axis locking screw. When this screw is removed the pipetting head will drop.

Secure the removed z-axis locking screw and associated parts into the side of the arm support as
shown, store the arm support with the rest of the packaging.

The most important components of the packaging are the z-axis lock screw and the wooden arm
support. These must be used whenever the CAS-1200 is moved from one location to another. Failure
to do so will void warranty.
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1.2 Box Contents

The CAS-1200 Robotic Liquid Handling System shipping container includes the items listed on the
packing slip. These items typically include:

1 x CAS-1200

1 x IEC Mains Cable

1 x RS-232 Serial cable

1 x Software CD

1 x (5 x 5mL Tubes) Master Mix Blocks

1x (1 x5mL, 4 x 1.5mL Tapered Tubes) Master Mix Blocks

1 x Reagents/Standards Block
2 x 96-Well Plate
1 x 72-Well Plate
1 x 36-Well Plate

1 x Pipettor Service Kit

4 x Tip Racks

1 x Pack of Sample Tubes

10 x Tip Disposal Boxes

A computer may or may not be delivered with the instrument; however, a PC is required to operate
the CAS-1200.

1.2.1 IEC Mains Cable and Power

A standard 3-wire IEC mains cable is required to connect the CAS-1200 Robotic Liquid Handling
System to mains power. Typically these cables are the same used to provide PCs with power. The
cable must be a 3-wire cable as the earthing wire is critical for correct level sensor operation.

The CAS-1200 is available in a number of power options, please see the Specifications.

1.2.2 Serial Cable

A serial cable is required to connect the CAS-1200 Robotic Liquid Handling System to the host
computer's RS-232 serial port. The serial cable is of the ?-pin male fo 9-pin female "straight through"
kind.

© Corbett Robotics 2005
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1.2.3 Software CD and User Manual

The CAS-1200 Robotic Liquid Handling System is delivered with a Software Manual and the current
Sofftware CD. The Software CD contains the latest Robotics Software required to control the CAS-
1200 Robotic Liquid Handling System. It also contains a multi-media demonstration on the features of
the CAS-1200. The CD also contains the user's manual as a PDF document.

The PDF version of the user's manual is automatically generated from the contents of the electronic
help files embedded in the software; it presents a way to conveniently print the entire user's manual.
Copies of the PDF version of the user manual can also be downloaded from our website at
www.corbettrobotics.com.au.

To ensure you are always using the latest Robotics Software please visit the Corbett Robotics Pty. Lid.
website. Occasional software updates are required to allow new functionality. It is the user's
responsibility to update software to ensure the instrument operates to the best of its ability.

The Corbett software team makes all efforts to ensure the software releases are error (bug) free. On
occasion, however, software is released to fix bugs that have been discovered in the software. Beto-
software will always be released prior to full release. We encourage all our users to trial beta-software
to help us ensure the final release is bug free.

Corbett software updates are free of charge to all users of Corbett instruments. We feel this is the
only way to give our users fastest access to new features. This of course means that new releases can
be as frequent as three times per year.
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1.24 Loading Blocks and Plates

The CAS-1200 Robotic Liguid Handling System is delivered with a wide variety of loading blocks.
These blocks support the tubes that are typically used on the roboft.

All CAS-1200 loading blocks are manufactured from high quality aluminium which is anodised to give
the block a hard wearing, durable black finish. The white feet are made from high temperature
silicone rubber. The blocks are fully autoclavable. They can also be kept in a fridge or freezer before
placing them on the roboft, thus keeping the tube contents cool. The blocks can be washed in
bleach or water. Please note that some solvents or salts may stain the anodised surface.

The blocks delivered as standard with the CAS-1200 are only a small sample of the variety of blocks
available from Corbett Robotics Pty. Ltd. For a full list of available blocks and accessories, you can
request an up-to-date plate catalogue from your nearest Corbett distributor or look in the Robotics
Software under Changing Plate Type for an indication of available blocks.

Seven blocks are provided as standard with the CAS-1200.

1.2.4.1 Master Mix Blocks:

There are two Master Mix Blocks. The first is designed to hold five 5§ mL free standing tubes. The
second block holds one 5 mL free standing fube and four 1.5 mL tapered tubes. Both blocks are
intended to hold diluent and master mix on the robot's workspace. However, their function can be
re-defined if necessary.

5 x 5 ml Free Standing 1 x5 mLand 4 x 1.5 mlL Free Standing

© Corbett Robotics 2005
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1.2.4.2 Reagent Block

One reagent block is delivered as standard. This block is designed to hold eight 1.5 mL tapered
tubes, eight 2 mL free standing fubes and 16 x 200 uL PCR tubes. Typically, the larger tubes are used
for reagents and the 16 smaller tfubes are used for creating dilution series.

1.2.4.3 Standard Footprint Blocks

The CAS-1200 is delivered with four blocks which have the standard 128 x 86mm footprint. There are
two blocks that hold 96 tubes of dimensions similar to the 200 uL PCR tube. These blocks can be used
to hold strip tubes, unskirted or half-skirted PCR plates.
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There are also two blocks primarily designed to operate in conjunction with the Corbeft Rotor-Gene.
These are the 36- and 72-well loading blocks for the 36 and 72-well Corbett Rotor-Gene rotors
respectively. The 36-well block holds 36 x 200 uL PCR tubes whereas the 72-well block holds 72 x 100

uL Rotor-Gene Strip tubes.

A - @ L
- - L - -
» o e & &
- e e O @ f
KL - - -.
aw E - -
. e & @
4 - - -

Please note that the 72-well block comes complete with a locking plate. This locking plate must be in
the locked position to ensure the tubes do not lift during the pipetting process.

1.2.5 Pipettor Service Kit

The pipettor service kit should be stored in a safe place so that it can be found when the CAS-1200
pipette requires servicing. As is the case with manual pipettes, occasionally these need to be
serviced to maintain pipetting precision. This kit and its instruction sheet will allow the user (or a

frained service technician) to conduct the pipettor service.

1.2.6 Tips and Tip Racks

The CAS-1200 Robotic Liquid Handling System is delivered with four metal tip racks: two different tip
sizes are typically used - 200 yL and 50 pL, and six frays of 96 x 200 plL tips and 14 trays of 50 plL tips are

delivered with the instrument. Please note that the fips are packaged sterile.

Normally, the tips used on the robot are carbon impregnated, conductive and filtered. Conductive
fips allow the CAS-1200 to use its level sensor for optimal pipetting precision. Non-conductive tips can
be used on the CAS-1200. However, these will not allow level sensing functionality. Thus, to use non-
conductive tips, switch off the level sensor. The use of non-conductive fips affects the pipetting

precision of the robot and is hence not recommended for critical applications.

We recommend the use of filtered fips to avoid potential cross-contamination. Further, because the
CAS-1200 uses both 200 uL and 50 L ftips, if by mistake 50 L tips are placed on the robot instead of
200 plL fips the pipettor may become contaminated. This situation will require a pipettor service and

thus the use of non-filtered fips is not recommended.

© Corbett Robotics 2005
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A tip rack loaded with a tray of 96 x 50 yL conductive tips

To load tip trays into the tips rack follow this diagram:

=

3

Tips ofther than those recommended can be used on the CAS-1200 provided the ftips have a
compatible hub size and are of the same volume. However, Corbeft Robotics Pty. Ltd. does noft
guarantee the pipetting precision or accuracy if tips other than those recommended are used.
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1.2.7 Sample Tubes

The CAS-1200 Robotic Liquid Handling System can pipette from a wide variety of tubes. Some typical
tubes are provided as samples with the instrument. Please note that the sample tubes provided are
not guaranteed sterile.

Take great care with tubes. Tubes from different manufacturers, although they might look quite
similar, can have significantly different depths and geometries. These variations can influence the
calibrations (especially height calibrations) on the CAS-1200.

It is recommended that once a particular consumable is chosen, the user always uses that
consumable from the same manufacturer to avoid frequent re-calibration.

The sample tubes delivered with the instrument are as follows:

1.2.7.1 5 ml Free Standing tubes:

These fubes are typically used to hold diluent and large volumes of master mix. These tubes are
normally supported in the Master Mix Block.

1.2.7.2 2 ml Free Standing tubes

These tubes are typically used to hold reagents and are supported in the Reagent Block.

© Corbett Robotics 2005
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1.2.7.3 1.5 yL Tapered tubes

These tubes are typically used to hold reagents and master mix and are supported in the Reagent
Block and Master Mix Block. These tubes are also sometimes referred to as 1.7 mL tubes (as most

manufacturers’ tubes hold 1.7 mL).

1.2.7.4 200 pL PCR tubes

These tubes are typically used to hold samples and reactions and are supported in the 96 and 36-
well Loading Blocks.

1.2.7.5 100 pyL Corbett Rotor-Gene Strip tubes

These tubes are used in the 72-well rotor of the Corbett Rotor-Gene. These tubes are only used in
reactions and are only supported by the 72-well Loading Block. These tubes are sealed with the

supplied strip caps.
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1.2.7.6 200 pL Strip tubes

These tubes are typically used for the standard dilution series. These are typically accommodated in
the Reagent Block.

1.2.8 Tip Disposal Boxes

The ftip disposal boxes are provided as a way of collecting discarded tips on the side of the CAS-
1200. These tip boxes will hold approximately 400 used tips. However, due to the way ftips fall intfo the
box, occasional shaking of the partially filled tip box may be necessary to avoid tips stacking up on
the tip ejector chute. Using the supplied tip collection boxes is optional. Alternative boxes can be
used at the user's discretion and may better suit the individual situation.

For an alternative tip disposal method, please consider the robot's position.
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1.3 The Instrument

The CAS-1200 Robotic Liquid Handling System is a high-precision instrument designed primarily for the
setting up of real-time PCR reactions. The instrument has a number of significant elements which are
shown in the figure below.

Lid

Fipetting
Head

¥-axis Cover

Tip Racks Fipetting Head

and Z-axis

Tip Ejectar

Mastermiz Block

Reagent Block a—— lableMorkspace

"'—Feet

The off-white paint used on the CAS-1200 is two part epoxy paint. It provides a very hard wearing
and UV resistant finish. The paint may yellow slightly over time. Certain cleaning solvents may also
stain the paint. The painted surfaces should be cleaned with a soft cloth with water. The paint finish
has been tfested to be resistant against bleach, ethanol, methylated spirits and most liquids
commonly used in a laboratory environment. However, all spills of any sort should be wiped up
immediately to avoid any damage to the paint. Solvents usually associated with painting such as
mineral turpentine, acetone or paint thinners should never be used on the instrument. Due to the
hard nature of the paint, sharp objects should never be used on the painted finish as chipping of the
paint may occur. Similarly, dropping heavy items (such as master mix and reagent blocks) onto
painted surfaces is likely to result in chipping. Damage to the painted surface by solvents and
incorrect care is not covered by warranty.

The master mix and reagent blocks on the CAS-1200 as with most other black components on the
insfrument (such as the table rails) are manufactured from Aluminium and anodised black. The
anodising provides a hard durable finish. The black finish may stain if wiped with certain cleaning
products.

The arm (y-axis) on the robot provides support for the pipetting head. Under no circumstances should
the user ever apply any force to the y-arm. This may misalign the arm resulfing in pipetting errors.
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The pipetting head is the mechanism that can be seen under the pipetting head cover. It consists of
a motor driven backlash-compensated pipetting mechanism. This mechanism is similar to most hand
pipettes. The pipetting head can be dismantled for the purposes of servicing.

The feet are height adjustable and have a non-slip silicone base to ensure that the CAS-1200 is
securely positioned on a laboratory bench. Do not attempt to slide the instrument on a bench
without lifting as damage to the silicone base of the feet may result.

The lid of the CAS-1200 is manufactured from impact resistant polycarbonate. Please refer to the lid
section for further details.

All electronics with the exception of the level sensor are housed in the rear of the machine. The
insfrument has a number of moving parts. These moving parts are the X, Y, Z-axis as well as the
pipetting head. Maintenance of these parts is low. Safety is a primary concern with the use of the
CAS-1200. The lid has an electronic interlock fo prevent normal operation of the instrument while the
lid is open.

On the rear of the machine are a number of connectors. These connectors are identified below.
Making the connection is further described in Setting Up.

Senal Murmber Bodge —-:g
L1 I

(] & E -
| - - LRl
L Lighit Accessory  RS23?  Accessory  Mains Onyoff

Ports Poraver Powiar

1.3.1 Level Sensor

For maximum precision the CAS-1200 Robofic Liquid Handling System is equipped with a liquid level
sensor. This level sensor relies on conductive tips and allows the robot to automatically detect when
the pipette fip is touching liquid within a tube. The use of the level sensor helps prevent carry-over of
material on the outside of the fip.

The liquid level sensor is a very sensitive electronic device. It is capable of detecting very small
amounts of liquid (see Specifications for further details). It relies on a good earth connection for the
robot. This earth connection is typically provided via the mains cable which connects the robot to
mains power. Further, the earth must be free of electrical noise (see Troubleshooting for further
details).

The sensing principle employed by the level sensor on the CAS-1200 is capacifive. The level sensor
relies upon a significant change in capacitance when the tip fouches the liquid inside a tube. The
sensed capacitance is developed between the liquid in the tube and the metal external to the
tube; the smaller the amount of liquid in the tube, the smaller the change in capacitance when the
conductive fip touches the liquid. Eventually the detectable change in capacitance "drowns" in
electrical noise. This noise limit defines the minimum amount of liquid that can be sensed (see
Specifications).

Further, some liquids are more easily detected than others. The level sensor relies on the liquid being
conductive. If a liquid is non-conductive, the level sensor cannot sense any change in capacitance.
For example, liquids that cannot be easily sensed include ultra-pure water and oil. Some liquids
which are normally non-conductive can be made slightly conductive by impurities (typically salis).
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These slightly conductive liquids may be detectable by the sensor in volumes significantly larger than
the level sensor minimum.

In rare circumstances, the robot may need to pipette from wells that contain liquid less than the level
sensor limit. It may be necessary to switch the level sensor off or set the error detection levels
differently. It may also become necessary to manually calibrate the plate height closer to the base
of the tube.

1.4 The Computer

A personal computer running the Microsoft Windows operating system is required to control the CAS-
1200 Robotic Liguid Handling System. This PC can be provided by Corbett Robotics Pty. Ltd. or its
agent. If a PC is supplied by the user, please observe the following minimum specifications to run the
Robotics Software for a CAS-1200:

e 1 RS-232 port

e 3 GHz Pentium IV CPU
¢ Windows XP

e 256 MB RAM

e 40 GBHDD

e Monitor with 1024 x 768 screen resolution or better

Windows NT, Windows 2000, and Windows 98 are no longer supported. These operating systems may
produce unstable or unreliable software operation.

USB port to RS-232 Serial port converters are not supported. No software or hardware support can be
given if these devices are used. It has been shown by Corbett engineers that a CAS-1200 may
operate on these devices for a certain period of time, eventually followed by unreliable operation.
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1.5 Specifications

Pipetting Volumes:

o Between 2 uL and 200 pL

Precision:
e 5uLto 200 L, less than 1% C.V.
e 2uLto5pL, lessthan 1% C.V. into wet wells

Accuracy:
e Accuracy can be calibrated in software

e 1% calibrated, volumes > 5 uL

Level Sensing: :
o 10 pL of 10 x Buffer in 200 uL PCR tubes supported in an Aluminium reagent block
e 20 pL of 10 x Buffer in larger tubes supported in an Aluminium reagent block
Please note that the level sensor cannot sense all types of liquids, these include oil and very pure
water (PCR-grade water is reliably detected).
Throughput:
e 384 pipetting operations per hour (tested using a typical PCR setup)

Electrical Requirements: :
e 220 -240Vac 50Hz, or
e 100 Vac 60Hz, or
e 110 Vac 60Hz
e 250 VA

e Good earth connection via mains outlet

Table Capacity:

e 6 standard footprint 128 x 86mm plates (up to 384 wells, with wells no smaller than 3.5mm
diameter)

e 37 additional tubes (combinations of 5 mL, 2 mL, 1.5 mL and 200 pL tubes)

Number of Pipetting Channels:

e One

Communication:
e RS-232
Lid:
e Polycarbonate lid is standard on all machines

o UV light for work surface sterilisation is available as factory fitted accessory

o HEPA filter unit for positive pressure under lid is available as factory fitted accessory
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Weight:
e 25kg

Dimensions:
e All dimensions are in mm and exclude any computer equipment
e lid closed, 490 mm(w), 580 mm(d), 320 mm(h)
e Lid open, 490 mm(w), 580 mm(d), 770 mm{(h)

e The connection of cables at the rear of the instrument adds 70 mm to its depth

Computer Requirements:
e Laptop or Desktop PC with serial port
¢  Windows 2000 or later
o 3 GHz Pentium IV CPU or equivalent
e 256 MB RAM

Operational Temperatures:

¢ constant 4 deg C to 35 deg C - temperature cycling not permitted

Operational Humidity:
e 40-70% RH

o lower humidity levels may affect precision due to evaporation

15
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2 Safety and Setting Up

Before going any further, please consult the section on Safety. This section covers the sefting up of
the CAS-1200 Robotic Liquid Handling System. Topics covered include:

Positioning of the instrument

Connecting the insfrument to power and the PC
Installation of the software

Starting the software the first fime

Virtual Mode

Calibrations

The lid

Please follow these instructions for reliable set up.

2.1 Safety

The CAS-1200 Robotic Liquid Handling System has a variety of moving parts. There are a number of
places that present significant pinch points. For your own safety and to prevent damage to the
instrument, please observe the following safety requirements:

Always use the packaging provided with the robot when moving the machine

Do not lift the CAS-1200 by yourself

Do not disable the lid interlock

Do not interfere with robot while it is running

Do not attempt to move any plates or tubes while the robot is operating

Do not, under any circumstance place your hand under the pipetting head while it is lowering

When calibrating plates with the lid up, always stand clear of the robot when making
adjustments. Similarly, do not click on the mouse or keyboard while looking closely at plate
calibrations

Do not calibrate the tip ejector unless you are confident in operating the CAS-1200
Use only recommended tips and tip racks

Keep the lid of the instrument closed whenever possible

NEVER place any items on the y-arm of the instrument

NEVER apply any force (by hand or otherwise) in the upward or downward direction on the y-
arm (the pipetting arm).

Use the Stop/Pause button located on the tool bar of the software to stop/pause the robot before
removing plates or tubes.
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2.2 Positioning the Robot

The location/position requirements of the CAS-1200 Robotic Liquid Handling System are not very
demanding. However, a few points should be observed.

The robot can be installed on any sturdy laboratory bench or table.

The robot must not be installed near generators of static electricity (eg. ionisers, large screen
televisions etc.)

The robot should be installed in a laboratory environment free of excessive airborne dust.

The robot can operate in temperatures from 4 degrees Celsius to 30 degrees Celsius. Do not
subject the roboft to repeated temperature cycling. The instrument can be operated in a cool
room of consistent temperature.

Do not subject the robot to a relative humidity of > 70% for extended periods of time.

Ensure that all four of the robot's feet are firmly located on the table surface (the front feet
can be height adjusted using a 10mm spanner).

Ensure that the lid can fully open upwards without any obstructions.

Ensure that the on/off switch at the rear of the instrument is easily reached.

If you have not done so already, please remove the arm support and z-locking screw as discussed in
the Unpacking Section.

Helpful Hint

Positioning the robot close to the left hand edge of a laboratory bench or table will allow tips to be
readily ejected out of the robot into a rubbish bin without the use of a tip disposal box.

2.3 Connecting the Robot

The connections for the CAS-1200 Robotic Liquid Handling System are very straight forward. Please
set-up the PC according tfo the manufacturer's instructions. Follow these simple steps to connecting
your CAS-1200.

1.

With the host PC and robot both switched off; connect the supplied 9-pin serial cable to the
instrument. The serial cable socket is on the rear of the robot as indicated in the diagram
below.

2. Connect the other end of the serial cable to the PCB. By default, the software is configured to

look for a robot on serial port 1 — where possible, use this serial port. How to change the serial
port in the software is described here. Please note that USB to serial converters are not
supported.

3. Connect the power cable on the rear of the robot and connect it fo the mains supply.
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U Light Accessory  RS232 Accessory  Mains  Onyoiff
Ports Power Ponwer

Once connected, switch on the CAS-1200 and the PC. The On/Off switch is located at the back of
the unit, next to the power cable socket. Upon switching on the roboft, the pipetting head should rise
out of view. If this is not the case, please consult the troubleshooting section.

If your CAS-1200 Robotic Liquid Handling System is fitted with a UV light, ensure that it is firmly
connected to the UV light connector on the rear of the robot.
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2.4 Software Installation

1. Ensure that all other software (particularly Corbett software) is shut down.

2. It is important that all screen savers and power save modes are disabled for error free
operation of the CAS-1200 Robotic Liquid Handling System. Please consult Microsoft Windows
Help on how to disable these. Typically there are two power save modes and one screen saver
option important to the installation. The power save modes are those of the monitor and the
hard disk drive.

3. Some virus scanners are known to interfere with sofftware operation. Typically these virus
scanners make the software run extremely slowly. Corbett Robotics Pty. Ltd. advises caution
when installing the roboftics software on computers with virus scanners installed.

4. Insert the Robotics Software CD into the CD-ROM of the computer.
5. The installer splash screen should be displayed automatically after a few seconds.

6. If the splash screen is not displayed, you can start the installation process by going to the 'Start
Menu', selecting 'Run’ and typing d:\sefup.exe.

7. Select 'Install Software' on the splash screen.

8. The installation process will begin.

Q2

CORBETT
ROBOTICS

DOperating Software

Softwara Varsion

You will be presented with a series of screens:

Screen 1 - Welcome to the Robotics4 Setup Wizard

This screen informs the user of the software version and recommends that the user close all other
programs before installing the software. Please note that if other Corbett software is not shut down
prior to the installation of the Robotics Software it may be necessary to reset the computer.
Selecting 'Cancel allows the user to exit the setup. Selecting 'Next' takes the user to the next screen.
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) Setup - Robotics4 EHE‘B|

Welcome to the Robotics4 Setup
Wizard

This will install Robotics v4.07.96.8.8 on your computer

Itis recommended that you close all other applications before
continuing.

Click Nextto continue, or Cancel to exit Setup.

Next > } I Cancel

Screen 2 - Select Destination Location

This screen allows the user to select the folder into which they want the software to be installed. The
‘Browse' button enables the user to locate specific folders. Selecting 'Back’ takes the user back to
the previous screen. Selecting 'Cancel' allows the user to exit the sefup. Selecting 'Next' takes the
user to the next screen.

i-‘ens' Setup - Robotics4

Select Destination Location
Where should Robotics4 be installed?

’.J Setup will install Robatics4 into the following folder

To continue, click Next If you would like to select a different folder, click Browse

C:\Program Files\Robotics4

Atleast45.4 MB of free disk space is required.

[ <Back || Nex> | [ cancel |

If a previous version of the software is installed, you will receive the following warning and by
selecting 'Yes' you are agreeing to have the previous version of the software uninstalled. By
selecting ‘No’ the previous version of software will remain installed. If you choose to uninstall the
previous version of soffware, your calibration settings and run files will be retained.

One or more previous installations of the Robatics software have been found - these need to be uninstalled before
\__/ conkinuing. Mote that wour calibration and program settings, runs and log files will not be aukomatically removed.

Confinue?
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This screen allows the user to select the soffware components they wish to install. Selecting 'Back'’

takes the user back to the previous screen.

Selecting 'Cancel' allows the user to exit the sefup.

Selecting 'Next' takes the user to the next screen.

i-‘-_E: Setup - Robotics4

Select Components
Which compaonents should be installed?
Selectthe components you want to install: clear the components you do notwant to install
Click Next when you are ready to continue
Full installation v
<Back ” Next » } i Cancel

Screen 4 - Select Start Menu Folder

This asks the user into which location they would like the program fo install the program'’s shortcuts.
Selecting 'Back’ takes the user back to the previous screen. Selecting 'Cancel’ allows the user to exit
the setup. Selecting 'Next' takes the user to the next screen.

ji& Setup - Robotics4

Select Start Menu Folder

Where should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder

To continue, click Next If you would like to select a different folder, click Browse

| I Browse...

<Back ” Next > Cancel
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This screen asks the user to specify which additional tasks they would like to be performed while the

program is installing the software.

Selecting 'Back' takes the user back to the previous screen.

Selecting 'Cancel allows the user to exit the setup. Selecting 'Next' takes the user to the next screen.

i-‘-_E: Setup - Robotics4

Select Additional Tasks
Which additional tasks should be performed?

click Next.

Additional icons:
Create a desklop icon
I:‘ Create a Quick Launchicon

[] Enable UV light features

Selectthe additional tasks you would like Setup to perform while installing Robotics4, then

<Back ” Next > Cancel

Screen 6 - Ready to Install

This screen allows the user to review details entered and gives the opftion of selecting 'Back’ to alter
details, or 'Next' to proceed with the installation. Selecting 'Cancel’ allows the user to exit the setup.

i-‘-_E: Setup - Robotics4

Ready to Install

settings.

Setup is now ready to begin installing Robotics4 on your computer

Click Install to continue with the installation, or click Back if you want to review or change any

Destination location:
C\Program Files\Robotics4

Setup type:
Full installation

Selected components:
Robotics Control Software
1-Channel Robot Support Files
8/16-Channel Robot Support Files
Plate Image Files

Start Menu folder:

<Back ” Install

| |

Cancel
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Screen 7 - Completing the Robotics4 Setup Wizard

This screen directs the user on how to launch the software.

ji& Setup - Robotics4 E‘E‘g

Completing the Robotics4 Setup
Wizard

Setup has finished installing Robotics4 on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup

[ Launch Robotics4

2.5 Un-installing the Software

To completely remove the Robotics Software, you can either select 'Uninstall Robotics4' from the
Program Group (accessible via the Start Menu). Alternatively you can select 'Control Pane\Add
Remove Programs' and select the Robotics Software from the menu.

You must also remove the c:\Program Files\Robotics4 directory. You can do this using Windows
Explorer. Please note that deleting this folder will destroy all calibration data and run files that may
have been saved in the c:\Program Files\Robotics4\Data directory.

2.6 Other Features on the CD

Other features on the Robotics Software CD include:
e Viewing the X-tractor Gene, CAS-1200, and Corbett Rotor-Gene Multimedia demo

e Installation of Adobe Acrobat Reader

2.7 Multiple robots from one computer

Multiple X-tfractor Gene and CAS-1200 robots can be operated from one computer. However,
multiple installations of the Robotics Software are necessary. Perform the first installation as described
above. The second installation will need to be completed in a directory different to the first and so
on. To do this, enter an alternate name when prompted for the installation directory.
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2.8 Starting for the first time
Starting the Robotics Software for the first time is no different than starting the software any other
time. However, Virtual Mode is a software feature that the user must be aware of when first starting

the software.

Please close the lid of the robot.

Double Click the Robotics Software icon on your desktop.

You will see the following splash screen when the software starts. The serial port on which the
software is trying to communicate is displayed in the middle of the splash screen. To change the
serial port, see Table Setup.

ROBOTICS

2 corbett

Version 4.8.1.33 {1.6.61)
Pleaze wwat - Initializing serial connection on COk1

Updates and additional resources available at
Fittp: S Ccorbettrobotics com/d

Warning: This computer program is protected by copyright
lawy and international treaties. Unauthorized reproduction
of this program, o any portion of i, may result in severe
civil and criminal penaltties | and will be prosecuted to the

maximum extent possible under the law.

If the robot is connected via the serial port to the PC and both robot and PC switched on, the
software should operate normally, please wait until the main soffware window appears (this will take
a few seconds).

If no robot is connected to the PC or the robot is switched off, after 10 seconds a timeout will occur
and the software will request that you choose a robot model on a screen similar to the window
below (unless only software for one model was installed - see installation). Alternatively, if you know
that you want to start in Virtual Mode you can skip the fimeout by clicking on the "Force Virtual
Mode" button on the splash screen.
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2 corbett

ROBOTICS

Carbett Robatics can't locate a robat on this PC, so will open in VIETUAL MODE. All rokbat
bekaviour will be simulsted on-zcreen. If there 1S & robot connected to this PC, check that:

- There are no other copies of the Corbett Robotics software currently running.

- The robot is turned on and operational - the arm should audibly move up and dowen slightly when
the machine is first turned on.

- The robot iz correctly connected to setial port COMS.

CA51200M [B-5Station Single Channel

CA51 200 [B-5tation Single Channel with Liquid Level Senzor]
CAS53200 [12-Station Single Channel with Liquid Level Sensar]
CAS51800 [B-5tation 8-Channel]

CAS1820 [=-Tractar Gene, B-Station 8-Channel with Y acuum Station]
CA53800 [12-Station 3-Channel]

CAS3E10 [12-5tation 3 Channel with Maagnet Station)

CAS3E00 [12-Station 16-Channel]

CAS3801 [12-Station B8 Channel with ' azh Station)

CAS3E0T [12-5tation 16-Channel with '/ azh Station]

Cancel (1]

Alternatively, you can choose to cancel and the software will be shut down. See tfroubleshooting if
your robot is switched on and connected on the correct serial port.

To shut the software down, please consult Shutting Down.
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2.8.1 Normal First Time Operation

When the software starts normally, you will see the main window appear. If the robot lid is open, you
will be prompted to close the lid. The robot will proceed to home all the axes.

You will be presented with an opftions screen described in Selecting a Run. Click on 'Empty Project' to
proceed.

If starting for the first time, a window in the centre of the screen will ask you to select which tip ejector
your CAS-1200 has. Selection of your type of tip ejector will lead to tip ejector calibration. Please
complete the tip ejector calibration before proceeding.

Select Ejector Type

Ywhat type of tip ejector is fited to thiz nobot ¥

Cancel

You have now successfully started the software for the first time and have completed the most
important calibration - the tip ejector calibration. You are ready to confinue with the set up process
and select the workspace layout. This involves selecting the types of plates you are using and then
performing calibrations for those plates.
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2.8.2 Virtual Mode

When running in Virtual Mode, the software performs as normal. At the top of the screen you will see
a message that reflects that the software is operating in Virtual Mode.

k‘a Untitled.CAS4 **¥IRTUAL MODE*™™ - Corbett Robotics
File Conkrol ‘Wizards Options Help

Il E | - " Motes... r\} o

In Virtual Mode, all functions are enabled. The user can develop application run files and carry out
mock runs. The software highlights the tubes it is currently pipetting info or out of. Setups can be
saved to act as templates for new runs that will be run on a robot at a later stage. This feature
enables the user to set up runs on a remote computer and fransfer the template onto the PC
connected to the robot reducing the fime required on the instrument. Virtual Mode is also a useful
tool for new users to familiarise themselves with Robotics Software.

If your robot has been factory identified with an internal (or electronic) serial number, any
modifications made to calibrations in Virtual Mode will not affect calibrations on the actual
instrument. Any software running in Virtual Mode on a PC different to the PC the CAS-1200 is
connected to, will also not affect any calibration seftings.

If your robot does not have an electronic serial number, then any modification of calibration settings
whilst in Virtual Mode will take effect when the robot is connected and you are not running in Virtual
Mode.

2.9 Calibrations

The CAS-1200 has six locations for plates and two locations for master mix and reagent blocks as
described. The robot also has a fip ejector that assists in the disposal of tips from the pipetting head.
Before the instrument can be used, it needs to know where the locations of these items are;
therefore the CAS-1200 must be calibrated. The volume can be calibrated to ensure the CAS-1200
accurately pipettes the volumes as specified.

There are four calibrations that can be made on the CAS-1200 Robotic Liquid Handling System. These
are:

e Volume Cadlibration
e Posifion Calibration
e Height Calibration

e Tip Ejector Calibration

All blocks and plates are removable. The Master Mix and Reagents/Standards blocks are located by
pins which ensure the blocks are always returned to the table at the same location. These pins also
serve to orientate the blocks correctly. Similarly, the plates are located by table rails. Care must be
taken with some plates to ensure that correct orientation is maintained. Depending on the model
CAS-1200, the tip ejector is either secured permanently or it is removable. If it is removable, the
ejector is secured by a high precision dove tail mechanism which ensures the tip ejector is always in
the same location.
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Due to these locating mechanisms, once the robot has been installed and calibrated, there should
be no need to re-calibrate the positions for the tip ejector or any given plate. If the instrument has
been moved, it is recommended that the position calibrations be checked and re-calibrated if
needed.

Similarly, the volume calibration need only be performed if the pipetting mechanism has had a
service or it is found that the instrument is inaccurate.

Further informatfion on why and how to perform the individual calibrations can be found in the
individual topics.

All calibration data is stored as part of the software installation. The calibration data is not saved with
the run files. Thus if run files are transferred from one calibrated instrument to another calibrated
instrument, the file will execute without any need to perform calibrations. Additionally, the
calibrations of an instrument are unique to that instrument and should never be transferred between
instruments.

Warning: If you swap instruments between computers and if your instrument has not been identified
with an electronic serial number, then it is possible that the wrong calibrations will be used for an
instfrument. Serious damage may result.

210 lLid

The lid of the instrument serves two primary purposes. The first is to provide an isolated enclosure for
setting up reactions; the second is to provide a safety mechanism.

The lid is manufactured from highly impact resistant polycarbonate. The polycarbonate is also 100%
UV absorbent. Cleaning the lid should only be performed with water and a clean, soft cloth.
Alternatively a cleaning product specifically designed to clean polycarbonates or acrylics can be
used. Any cleaning product should be fested on a small inconspicuous section of the lid first. Please
note that the black edging of the lid will not resist solvents of any kind.

The lid incorporates a magnetic sensor to determine if the lid is closed or not. Under no
circumstances should this sensor be bypassed.

The lid must be closed for the soffware and hardware to initialise on start-up and for the run to begin.

Opening the lid while the robot is performing a run will cause the robot to pause. This pause will be
recorded in the post-run report. Extreme care should always be taken when opening the lid during a
run as the pause in the roboft's operation may take up to 2 seconds to register.

The lid need not be closed during position, height and fip-ejector calibrations. Do not interfere with
robot movement during these calibrations and do not place hands into the robot's workspace while
the robot is moving.

For operation in small spaces (such as a laminar flow cabinet), the lid can be removed. Please

contact Corbett Robotics Pty. Ltd. for information on lid removal and the disabling of the electronic
lid interlock.
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3 Software in Detail

Using the Robotics Software is straightforward. However, there are many options that can be used to
adjust the behaviour of the CAS-1200 Robotic Liquid Handling System. This section deals with all
aspects of the software in detail. For an example of how to set up a typical PCR reaction, please
refer to Setting up a Typical PCR Reaction. If you are starting the software for the first fime, please
refer to Setting Up and Starting for the First Time.

Covered in this section are:

o Software Overview
o Starting the Robotics Software
o Software Workspace (the main screen and its features)
e Toolbar
e File Menu
e Control Menu
e Wizards Menu
e Options Menu
e Settings Management Options
o Table setup Options (including calibrations)
e Program Behaviour Options
e Help Menu
e Right-hand Pane (the confrol areq)
e Tips
e Standards
e Reagents
e Master Mixes
e Samples
e Reactions
e Warnings
e Starfing a Run
e Pre-run Report
e Aborting a Run

e Post-Run report
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3.1 Software Overview

The Robotics Software is primarily designed with the PCR user in mind. Thus a number of features will
be very familiar to PCR users, whereas other features will be a little foreign.

A very useful feature of the software is Virtual Mode. If the software is started either without a CAS-
1200 connected to the PC or the robot switched off, it will start in Virtual Mode. In Virtual Mode, all
software functions are available to the user and runs can be set up, saved and simulated. This way,
the user can create and simulate runs without the use of the actual instrument.

The basic functions relating to the setting up of a PCR reaction are quite straightforward to use.
However, there are many functions in the software that allow the user to set up runs that are quite
different to the PCR roots of the sofftware. When the software is started for the first time, the user is
required to perform a number of calibrations. Once these calibrations have been carried out, the
software is ready for use.

The soffware main screen, the workspace, looks very similar to the robot's table layout. The six main
plates/tip racks and master mix and reagent blocks are shown on the left and a 'functionality
window' known as the right-hand pane is shown on the right. The display in the right-hand pane
changes depending on which plate is selected on the left. A plate can be selected by using the
mouse pointer and left-clicking on it.

The setting up of a run is performed by a combination of functions in both the left and right areas of
the screen.

The Options Menu provides the user with control over a number of functions that are not accessible
through other parts of the software.

On the CAS-1200 Robofic Ligquid Handling System, any pipetting operation is performed on liquids
that fall info one of six liquid groups. These six groups are:

o Samples

o Standards

o Mixes

e Reagents

e Reactions

e Diluent

Each of these liquid groups is freated differently in the Robotics Software. The groups and are geared
tfowards simplifying the operations that this liquid group is normally used for. For example, mixes are a
combination of reagents. Although it is possible to set up a 'mix' by combining a number of reagents
in a reaction, this process can be quite cumbersome to set up and it may be very inflexible.
Typically, the liquid groups are used as follows:

e Samples are used to add to the final reaction

o Standards are used in the same way as samples but allow the user to easily create dilution
series

e Reagents typically are added together to make mixes (such as master mixes)
e Diluentis used for the creation of dilution series as well as the making of master mix

e Mixes are combinations of reagents and diluent

© Corbett Robotics 2005



Software in Detail 31

e Reactions are the final combination of either Standard or Sample with master mix (reagents
and diluent can also be added to the reaction under special circumstances).

With the above in mind, a great variety of runs can be set up to meet many requirements that the
user may have.

The software allows a variety of options to be changed that affect the run. These options include tip
usage during a run, air volumes, pipetting speeds, extra master mix or standard volumes and others.
These options are saved with a run file. If the set options are to be the new default options, this can
also be setf through the options menu.

When the set up of a run has been completed, it is possible for the user to save the run or
alternatively, load the run. The options that were set for the run are stored in the run file.

The run can then be started. If there are any errors with the run set up, the software will prompt the
user to correct these errors. The errors and warnings can be ignored, but this must be acknowledged
before the run can start. A pre-run report can also be generated that gives a summary of the set up
and the contents of the final reaction tubes.

3.2 Starting the Software

To start the software correctly so that it communicates with the CAS-1200 Robotic Liquid Handling
System, please ensure the instrument is switched on, connected to the PC and the lid is closed.

You will see the following splash screen when the software starts. Displayed on the splash screen is
the port of the robot to which the computer is attached. The serial port through which the software is
frying to communicate is displayed in the middle of the splash screen. To change the serial port,
please see Table Setup.
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Qcorbett

ROBOTICS

Version 4.8.1.33 {1.6.61)
Pleaze wait - Intializing serial connection on SOM1

Updates and additional resources available at
it Sy corbettrobatics . comd

Warning: Thiz computer program is protected by copyright
lawy and international treaties. Unauthorized reproduction
of thiz program, or any portion of i, may result in severe
civil and criminal penatties, and will be prozecuted ta the

maximum extent possible under the law.

If you wish to run the software in Virtual Mode, you click on the 'Force Virtual Mode' button. If no
robot is connected, or the robot is switched off you can wait for the fime-out (10 seconds). If you are
unfamiliar with Virtual Mode, please refer to the section on Starting for the first fime.

Within a short period of time, you should see the main Window appear with an options screen;
please refer to Selecting a Run.

3.3 Selecting a Run

The option screen below appears when selecting to create a new run.
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+ PCR Setup Wizard | et
205
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A run can be created in three ways:

e If a run had previously been saved, it can be opened, used as it was saved or modified as
needed.

o A Wizard, such as the PCR Setup or Optimisation Wizard, can be used to create a run.

e You can select an "Empty Project" and create entirely new run files.

To open a previously saved run file, click on the "Recent" tab. From the directory structure, select the
file you wish to open and then click on the "Open" button.

The screen above only shows two Wizards. As the Robotics Software grows, the Corbett Software
Team anticipates that more Wizards will be added to the list. To use a specific Wizard, select it from
the list and then click on the "Open" button.

Click on "Empty Project" if you wish to start an entirely new project. Then click on the "Open" button.

3.4 The Software Workspace

The software workspace is the main area where runs are created. Some of the Robotics Software
functions are controlled directly from this workspace. Important sections of the workspace are
indicated in the figure below. In this help page, clicking on sections of the workspace will take you o
the relevant help page.

Default Workspace Layout
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The Menus include the File Menu, Control Menu, Wizards Menu, Options Menu and the Help Menu.
From these menus almost all the remaining software functions can be controlled. There is some
overlap between the functions that can be controlled directly via the workspace and the menus.

The virtual mode Indicator shows whether or not the software is operating in virtual mode.

The Toolbar, which is always visible, allows runs to be opened, saved, started and paused. If there is a
problem with a run, this toolbar also shows the appropriate warning messages.

The Plate Buttons allow for simple plate function to be accessed directly via these buttons. If a plate
is not calibrated, the calibration screens can also be accessed.

There are tip racks shown in four of the six plate locations on the table layout in the figure above. The
racks are in locations Al, A2, BT and B2. This is the default configuration. These plate locations can
be configured as plates if needed. Note that the tip rack in location Al is a different colour. This
indicates that it is a 200 L tip rack.

One of the major features of the workspace is the Right-Hand Pane; this area changes depending

on which plate is currently selected. In this area, all functions relating to setting up standards,
reagents, master mixes, samples and reactions are accessible.
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At the bottom of the screen there are a variety of indicators. These include the two most important
functions that affect pipetting precision. These functions are whether or not the level sensor is
enabled and how often fips can be re-used. By double clicking on the tip re-use field or the level
sensor field, you can change these options without going to the Options Menu.

The robot model and COM port are also shown in the bar at the base of the screen.
The Status Bar displays any errors that may be occurring during a run.
The Robotics Software Version Number is displayed in the bottom left-hand corner of the workspace.

By clicking on the Reagent or Master Mix Block, the user is able to control functions relating to
reagents and master mixes in the Right-Hand pane.

The six Plate Locations shown in the workspace are numbered the same way microtitre plates are
numbered. Letters indicate the rows and numbers indicate the columns. Thus the locations are
numbered Al, A2, B1, B2, C1 and C2 from the top left across and down towards the lower right.
These plate locations can be configured depending on the run that is being set up. The default set
up as shown here has four tip racks, one 96-well sample plate (location C1) and one ?26-well reaction
plate (location C2).

Help is available by accessing the Help Menu or by positioning the mouse over an area of interest
and pressing 'F1°.

3.5 Toolbar

The Toolbar allows easy access to and exposes some of the main functions in the software. These are
described here.

Untitled.CAS4 **VIRTUAL MODE** - Corbett Robotics
File Control Wizards Options Help

i t_J 3 - ‘/) Motes... E‘) |_||_| /\. Home '\-) ]:[v " L.,

" New file...

Begins a new run. See Selecting a Run.

Openfile...

Allows you to select and open an existing file.

[
— J Save file

Saves the current setup as a *.CAS4 file.
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4 Motes, ..
Lab Notebook

This option opens the Lab Notebook. This option allows the user fo enter comments for a specific run
in plain text. This feature can be used as a type of laboratory notebook to document the purpose of
the run. This feature is also accessible via the File Menu.

Begins the run. Please refer to Starting a Run for more details.

il

During a run, clicking on this icon while robot is performing a run will cause the robot to pause. This
pause will be recorded in the post-run report. Extreme care should always be taken when pausing
and opening the lid during a run.

]
Start run

Pause/Stop machine

When the run is paused, a message box will appear. The run can be continued by clicking OK in the
message box. To abort the run click Cancel.

Home .
Send arm tfo home position

This option causes the robot to go through its homing routine for each axis. Upon completion of the
homing routine, the roboft will return to its resting position at the rear right of the workspace.

v/

[ -

UV light
If a UV light is installed on the CAS-1200 and the UV functionality is enabled in the software, this will
display the UV light dialog. If the UV light has not been enabled or is not installed, this opfion is
greyed out.
Show help

Displays this help file.
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3.5.1 UV lLight Operation

To operate the optional factory fitted UV light on your CAS-1200 Robotic Liquid Handling System; you
must ensure that the UV light is connected at the rear of the robot. The UV light feature must also be
enabled in the software, please contact the Corbett Support Team to enable this feature.

On the rear of the UV light there is an on/off switch, please ensure that this switch is in the ON
position.

Due to the nature of UV light, the lid must be closed for the UV light to operate. An electronic
interlock ensures that the light can only be operated when the lid is closed. Please ensure that the lid
on your CAS-1200 is tightly closed before operating the UV light. Under no circumstances should the
interlock be disabled.

During even UV irradiation and no shadowing, the robot arm moves between two locations in 5
second intervals. Please remove all accessories to ensure the workspace is fully exposed. The UV light
does not irradiate certain areas due to the robot's construction. These areas include the pipetting
head.

To operate the UV light, click on the ~ e symbol on the foolbar. The UV dialog will appear.
There are two ways of enabling the UV light, timed control and manual control. Under manual
control the robot arm does not move and shadowing will result. For manual confrol, click on the
"Enable Lamp" and "Disable Lamp" buttons.

U¥ Lamp Control
Statuz

Lid gtatug: Cloged or not ins[}éed

Lamp status: Off

Timed Cantrol

A _ i

Activate LV lamp for: 00:15:00

Start

Statiztics Disable Lamp
Elobe uzage: 00:00:00 hk:mm: =z
Hew Globe

Enable Lamp

_Enbe Lo |
[Zelileis
EETE=N

Under timed operation, the dialog allows the user fo set exposure times between 1 second and 30
minutes. Please select the desired exposure fime by clicking on the slider and dragging it left and
right. When the desired fime is selected, click the "Start" button. After the elapsed time, the robot will
return to the rear right resting position and the UV light will turn off automatically.

3.5.2 HEPA Filter operation

To operate the optional factory fitted HEPA filter on your CAS-1200 Robotic Liquid Handling System,
you must ensure that the HEPA filter is connected at the rear of the robot to one of the available
accessory ports. The accessory cable supplies power to the HEPA filter in addition to software
commands to turn the HEPA filter on or off.
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Please make sure that the HEPA filter is connected to the CAS-1200 via the accessory cable before

powering up the robot and initialising the software.

To operate the HEPA filter, select the symbol ﬂ on the toolbar.

Replacement of the HEPA Filters

1. Remove the thumb screws from the HEPA filter assembly
Lift the filter Cover vertically and remove

Lift the locking plate and remove

Remove the HEPA filters

o M N

Replace the HEPA filters and reassemble
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3.6 File Menu

The File Menu gives access to a number of file related functions. Some of the functions in the File
Menu can also be accessed via the Toolbar.

Untitled.CAS4 **VIRTUAL MODE™ - Corbett Robotig
7 NEEN Control  izards  Options  Help

Mews..., CrlH-m l
| Open... ChrlHO

Save Chri+S

Save As,..

Lab notebook. ..

1 Israle.Cas4
2 Example for Genedisk with spaces., Ca54

3 Thermal Cycler Test, Cas4 -
-
Exit CrQ .
M1 E ® B8 8 0 08 B0 & B0 B
F 8 &8 8 88888888
O B =} LI I I R B
CE% H s ssesssssessae
e
) E{TY o o —

New (Cirl+N)

This option allows the user to create a new run. Selecting this option will display the Selecting a Run
dialog.

Open... (Ctrl+O)

Tis option opens an existing run file. This file can be modified to create a new run, or it can be used as
is. Please note that all options are stored as part of the run file.

Save... (Ctrl+S)

Tis option saves the current setfup to a new run file. All parameters except tip availability are saved.

Lab notebook...

This option allows the user to enter comments for a specific run in plain text. This feature can be used
as a type of laboratory notebook to document the purpose of the run.

Exit (CHl+Q)

To closes the Robotics Software select this option.

3.6.1 Run Files

The CAS-1200 Robotic Liquid Handling System run files are those files that contain all the information
to construct a run on the robot. These files have a file extension of *.CAS4. As well as containing
information on where the liquids are and where these liquids need to be transferred to, the run file
also contains all other program settings. These settings are:

o Level Sensor on/off status (not applicable to the CAS-1200N)

o Tip re-use settings (including multi-eject settings)



CAS-1200 Liguid Handling System

e Mix and tip re-use settings for standards

e FErrorlevel

e Air volumes

e Pipetting Speed

¢ Master mix or standard extra volumes

¢ Whether or not liquid is present in the target plate
e Standard names and dilution data

e Sample banks and names

¢ Sample, reagent and master mix names

o Sample concenfrations

3.6.2 Plate Buttons

40

The plate buttons appear in the top right corner of each of the plates. Normally these buttons only
appear when the mouse pointer is hovering over one of the six plates, reagent or master mix blocks.

However, the warning button is an exception.

The four plate buttons are:

III Warning - this icon appears if the plate is missing either its position or height calibration. The

button will remain visible until all the calibrations for the particular plate are complete. By
clicking the button, you are given the option to calibrate the plate.

@ Zoom - by clicking on this icon, you can enlarge the view of the plate. When clicking on this
button in the enlarged view, you will return to the normal size.

Info - by clicking on this button, details about the current plate are displayed.

Switch - clicking this button toggles between a photo of the current plate and the schematic

plate view.

3.7 Control Menu

Send robot home

Untitled.CAS4 **VIRTUAL

77 File

(Wl Wizards  Option:

l}. Send robot home

f Start. ..

This option causes the robot to go through its homing routine for each axis. Upon completion of the
homing routine, the robot will return to its resting position at the rear right of the workspace. This
option can also be accessed via the workspace toolbar.
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Start

This option prompts the 'checklist’ window to be displayed. Once the user has acknowledged the
warnings, the robot begins the selected run. This option can also be accessed via the workspace
toolbar.

Pause/Abort

Clicking on this icon while the robot is performing a run will cause the robot to pause. This pause will
be recorded in the post-run report. Extreme care should be taken when pausing and opening the lid
during a run.

3.8 Wizards Menu

Untitled.CAS4 **VIRTUAL MODE** - Corbett Rq

77 File  Contral

Cptions  Help

b _J PCR setup wizard., .. |
" Optimisation wizard. ..
Import sample names, ., Ckrl+I
Export reaction data...  Chkrl+E

Flate catalag
Generate report Chel+R,
AT Tip (200Ul Tecan tip)——

PCR Setup Wizard

Selecting this option starts the PCR Setup Wizard. In previous versions this used to be referred to as the
Master Mix Wizard. This Wizard is very useful to create PCR set ups in a step-by-step fashion. Please
see the PCR Setup Wizard section for further details.

Optimisation Wizard

By selecting this option, the Optimisation Wizard is started. This Wizard is designed to make it easy to
set up specialised PCR functions such as a Magnesium Chloride fitration or primer/probe
optimisation. Refer to the section on the Optimisation Wizard for more detail.

Import sample names... (Cirl+l)
The software makes it possible to not only cut and paste sample names but also import these from
fext based spreadsheets. Please refer to the section on Importing Sample Names.

Export reaction list... (Ctrl+E)

The reaction list can also be exported. The components of each reaction can be exported as well as
the volumes. There are special features to export the reaction data in a way that the Corbett Rotor-
Gene software can import this data. Please see Exporting Reaction Lists for further details.

Generate report (Ctrl+R)

A report can be generated at any stage to view a summary of the parameters and reactions
configured thus far. When you have finished setting up a run, this report is the same as the Pre-Run
Report and similar to the Post-Run Report. These reports are in HTML format and can be saved for
documentary evidence of a run.
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3.9 Options Menu

Untitled.CAS4 **¥IRTUAL MODE** - Corbett Robo
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The options menu conftrols the bulk of the robot setup. Run settings, calibration settings and pipetting
behaviour are configured here. The items in the Options Menu are:

Calibration management

This sub-menu allows access fo functions that are concerned with the fransfer of calibratfions (and
other) settings of the soffware and robot from one PC to another.

Robot setup

This sub-menu contains options to do with setting up the robot, such as calibrations.

Run Settings
This sub-menu allows access to the primary options regarding runs. These include opftions to set
master mix and standard exira volumes.

Also included under this sub-menu are options for hardware related issues that affect the run files.
These include Level Sensor settings and fip re-use options.

3.9.1 Calibration Management

This sub-menu allows access to functions that deal with the fransfer of calibrations and other settings
of the Robotics Software and CAS-1200 from one PC to another.
Save calibrations on setup disk

This option saves all calibrations and a variety of other data onto a floppy disk. This disk is called the
"Setup Disk" and is robot specific. Under no circumstances should a Setup Disk created for one robot
be used on another machine. The information on this disk can be used if the specific robot that the
disk was created for is connected to a new computer with newly loaded software. It is not necessary
to use the disk when the software is updated to a new version.

To create a Setup Disk follow these simple steps:

1. Click on the Options/Calibration Management/Save calibrations on setup disk option.

2. Locate the folder where you want the set up information to be stored (the a:\ drive is typically
the floppy disk drive). A location other than the a:\ drive can be specified.

3. Click on OK.
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Load calibrations from setup disk

This is the reverse of the above process. Data that was previously saved on a disk can be restored
using this function. Follow these steps to retrieve the information:

1. Click on the Options/Calibration Management/Load calibrations from setup disk option.

2. Locate the folder where the set up information is stored (the a:\ drive is typically the floppy disk
drive).

3. Click on OK.

3.9.2 Robot Setup

This section explains the functions accessible from the Options/Robot Setup Menu. It explains how to
perform a variety of calibrations and why these calibrations are important. Also explained is
selection of the COM port.

Calibrate plate heights

If a symbol such as this III is visible in the top right-hand corner of a plate, the plate may need to be
height calibrated. Refer to the section on height calibration to perform this task. The height
calibration is a very critfical calibration and if done incorrectly, it will have the most impact on
pipetting results.

Calibrate volumes

To perform a volume calibration on the CAS-1200, please refer to specific help on volume
calibration.

Calibrate plate positions

If a symbol such as this is visible in the top right-hand corner of a plate, the plate may need a
position calibration. Calibrating plate positions is very straight forward. To perform a position
calibration, refer to the specific section on position calibration.

Calibrate tip offset

As a default, the software assumes that the fip endpoint (the lowest point on a tip after the robot has
picked up the tip) of a 200 uL tip and a 50 uL has a constant offset. However, with some ftips, due to
manufacturing variations, the offset between 50 and 200 pL tips may vary from batch to batch. To
allow flexibility with slight length variations between different types of tips, the Robotics Software
allows the user to calibrate for the length differences between tips. This allows the user to calibrate all
plates with 50 L tips, then calibrate the tip length offset between the 50 uL and 200 pL tips and the
software will automatically determine the correct height calibration for the 200 L tips. Without the tip
offset calibration, every plate would need to be calibrated with all tips available to the robot. Refer
to the Tip Offset Calibration section to perform this task. Please note that this calibration is not
required to start arun, it is provided as an option in case of tip inconsistencies.

Calibrate tip ejector
A tip ejector calibration must be carried out if the robot is failing to eject tips correctly. Please refer to
the more detailed section to perform this calibration.

Select COM port

The default setting for connection to the computer is COM port 1. If the robot is connected to a
different COM port the software will start in virtual mode. In virtual mode, choose the COM port to
which the serial cable from CAS-1200 has been connected. Restart the soffware to ensure the new
COM port setting has taken effect.
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3.9.2.1 Cadlibrate Plate Height

A plate height calibration must be carried out for every plate on the robot's table before that plate
can be used for the first time. Every plate type in the Robotics Software has its own calibration values.
Thus, once a plate has been calibrated, the calibration for that plate can be recalled at a later time
even if other plates have been in use in the meantime.

Caution: the robot arm will move during height calibration while the lid is raised. Never click on any
buttons while parts of your body are within the robot's workspace.

The height calibration is a very important calibration on the robot. Despite the CAS-1200 being
equipped with a level sensor, the robot must have default heights calibrated for every plate. These
default heights are used when the level sensor is not used, the well is empty or when there is
insufficient liquid in a well for the level sensor to sense. The default height calibration is also used as a
height when the robot is performing mixing operations.

It is vital that the default height is calibrated correctly at a position neither too high nor too low. If the
fip is calibrated too high, as liquid is ejected, a droplet may form at the end of the tip and this
droplet may not fall off intfo the tube due to surface tension. If the default calibration is foo low the
fip may form a seal at the base of the tfube and not eject liquid, alternatively the tip may be
damaged. At the correct tip height, the fip is just off the base of the tube and once the liquid is
ejected, the liquid is higher than the end of the tip.

|

There are two ways to perform a fip height calibration, manually and automatic. During the
automatic height calibration the robot advances the pipetting head very slowly until the base of the
fube is sensed. The calibrated height then becomes the sensed height of the tube base minus a
small predetermined offset. The sensing of the fubes base can be automatically repeated to take an
average of several values. During manual height calibration, it is up fo the user to set the distance
between the tip end and the base of the tube.

To perform an automatic height calibration, follow these steps:

1. Ensure that the plate to be height calibrated is already position calibrated.

2. Ensure that there are 50 pl tips available, that the tip rack is calibrated and that the correct
tips are set to available.

© Corbett Robotics 2005



N o 0 o~

Software in Detail 45

Ensure that each plate has at least the number of tubes in its first locations as the number of
averages that will be taken (see below).

Select Options/Table Setup/Calibrate heights.
Read the warning about changing these calibrations and select 'Yes'.
The Height Calibration Window will appear.

Shown at the top of the window, is a list of available plates/tubes. Note that plates which have
multiple segments (eg. reagent plate) appear in the list several times, each time listing the
different tfubes in each segment.

. Select the plates that are to be automatically height calibrated. Do this by ticking the box next

to the plate in the list. Alternatively you can select all plates by clicking the 'Select All' button.

Select how many wells to take the average of by clicking the up/down buttons. Corbett
Roboftics Pty. Ltd. recommends that an average of four be taken.

10.The 'Reuse fips during height probe' option allows the user to specify if a new fip should be

used for every height probing operation or whether to re-use the same fip. Please note that this
only applies to the probing of tubes on the same plate (i.e. the wells that are used in the same
average), the re-use tip option does not span plates.

11.Click on the 'Autodetect' button at the base of the window.

12.The robot will proceed to calibrate all the selected plate heights, you are required to accept

or reject the sensed numbers. If the averages for one plate are within 10 units of one another,
then accept the numbers. If the numbers are not that close, check that all your fubes are
sitting correctly and that the tip is not bent. If a calibration is rejected, that calibration will have
to be repeated.

13.Click 'Close' when all calibrations are complete.

To perform a manual height calibration, follow these steps:

1.

N o o M~ ®

9.

Ensure that the plate to be height calibrated is already position calibrated.

Ensure that there are 50 ulL fips available, that the tip rack is calibrated and that the correct
tips are set to available.

Ensure that each plate that is to be calibrated has one tube in its first position.
Select Options/Table Setup/Calibrate heights.

Read the warning about changing these calibrations and select 'Yes'.

The Height Calibration Window will appear.

Shown at the top of the window, is a list of available plates/tubes. Note that plates which have
multiple segments (eg. reagent plate) appear in the list several times, each time listing the
different tubes in each segment.

Select the plate that is to be height calibrated. Do this ensuring the highlight is on the plate to
be calibrated.

Click on the 'Manual Setup' button.

10.If the plate had a previous calibration, the software will ask whether or not to reset the height

to 0 (the top) or whether you wish to retain the current setting. If the current setting is retained
and the plate in the position is too high, the tip may jam into the plate and bend the fip.

11.By using the up/down arrow buttons in the manual height calibration window, the head can

be raised and lowered. To adjust the height correctly, the distance between the tip and the
tube base must be adjusted as described above. As in most cases it is not possible to see the
distance between the tip and the base, the distance must be "felt" by manually lifting the tube
from its support plate.
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12.If the z-axis (the pipetting head) was accidentally moved to far and it bottomed out, ensure
that the head has not "lost its position” by resetting the pipetting. Do this by clicking the 'Home
Z-axis' button.

13.Click 'OK' when the correct height calibration has been set.

14.Click 'Close' when all calibrations are complete.

3.9.2.2 Calibrate Volumes

Calibration is the set of operations that establishes the relationship between the actual dispensed
volume and the corresponding nominal or selected volume of the pipette.

A simplistic view of this process requires that a pipette delivers a chosen volume of liquid with
accuracy, and that in repetitive pipette operations, the chosen volume is delivered with precision.
For example, a pipette should deliver 100 uL of liquid exactly, and should do so each fime 100 uL is
dispensed.

Accuracy and precision are verified by gravimetric measurement. That is, pure water weighs 1
mg/uL and therefore the volume dispensed by a pipette is validated by its weight; therefore 5 L
weighs 5 mg, 50 pyL weighs 50 mg, and so on.

Error

In the process of pipette calibration, there are a number of factors that must be considered in order
to minimise error in accuracy and precision. In general terms, these include gravimetric error and
pipette error.

Gravimetric error, are those factors that contribute to error in weight measurement:

Accuracy of scales,

e Minimum unit of measurement,

e Barometric pressure,

¢ Ambient temperature,

e Humidity,

e Vapour pressure of the liquid used, and

o Differences in liquid and air femperatures.

Pipette error, are those factors that contribute to error while dispensing liquid from the pipette:
e Those factors affecting gravimetric measurement,
e Age and condition of the pipette mechanism (O-rings etc),

o The method of operation (individual's technique),

Fluid retention characteristics of the pipette tip, and

Viscosity of liquid dispensed.

The factors that affect accuracy and precision are measured as systematic and random error, and
that the magnitude of error is inversely proportional to the volume calibrated.

Error in accuracy (Systematic error) - Is the difference between the dispensed volume required and

the dispensed volume delivered. The systematic error is determined by taking the mean of 10
measurements.
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Error in precision (Random error) - Is the variation of the dispensed volumes around the mean of the
dispensed volumes. The random error is determined by taking the repeatability standard deviation
of 10 measurements.

Volume calibration

Volume calibration of the robot is performed using a wizard interface (please see screen capture
below). The interface is user friendly and straight forward. Two methods of volume calibratfion are
available: manual and gravimetric adjustment. One aspect of the gravimetric adjustment is the
ability to use data from a third party certified gravimetric process.

In addition to the default calibration values of 2, 5, 10, 20, 50, 100, 150, and 200 uL, the user can
choose four other volumes to calibrate within the default range. Finally, a facility exists to view
current and historical calibration settings, and if necessary revert to a historical setting or the factory
default settings.

P-axis units

An electronic motor moves the pipette piston up and down in the vertical axis (P-axis). There is a
direct relationship between the rotation of the motor shaft and the vertical movement of the
pipette's piston. This relationship is known as P-axis units or steps. There are nominally 26 units or steps
for each 1 pL of liquid aspirated or dispensed.

To open the 'Volume Cadalibration Wizard' from the main menu choose Options>Robot
Setup>Cadlibrate Volumes. Read the warning and then select 'Yes'.

3.9.2.3 Volume Calibration Wizard Interface

Yolume Calibration Wizard

Introduction

“r'ou are about to perform a wolume calibration. This establizhes the accuracy of the robot pipetting mechanism.
Specifically. it defines the number of units the P-axis motar must move to accurately deliver a given volume of
liquid. This relationship is defined for a set of calibration volumes. Calibration volumes include fixed and user
zelectable values fram Oto 200 ul. Please chooze one of the following options.

Optionz

9 Calibrate uzing meazured weights. Robot perfarms pipetting. User enters tube
weight before and after pipetting. Software calculates P axis units.

Calibrate using measured volumes. Robot performs pipetting. User verifies and
enters volume pipetted, Software calculates P axis units.

Calibrate marually. Robat perfarms no pipetting. User enters P awis
units directly for each calibration volume.

[
El
ﬂ Configure user defined calibration volumes.
[

Wiew current calibration settings and review calibration histary.

Load factory defaults.

LCancel

Option 1 Calibrate using measured weights. Robot performs pipetting. User enters tube weights
before and after pipetting. Software calculates p-axis unitfs.

Option 2 Calibrate using measured volumes. Robot performs pipetting. User verifies and enters
volume pipetted. Software calculates p-axis units.

Option 3 Calibrate manually. Robot performs no pipetting. User enters p-axis values directly for
each calibration volume.
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Option 4 Configure user defined calibration volumes.
Option 5 View current calibration settings and review calibration history.
Option 6 Load factory defaults.
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Option 1 Calibrate using measured weights. Robot performs pipetting. User enters tube
weights before and after pipetting. Software calculates p-axis units.

Option 1 is the recommended method for volume calibrating the robot. The user pre-weighs 200 uL
PCR tubes and enters the tube weight for each tube into the pre-weight table. To do a standard
calibration you require 8 default volumes x replicate number and up to 4 additional volumes x
number of replicates for each user selected weight. The roboft pipettes the default volumes and any
user specified volumes (see Option 4) from the user specified reagent tub containing PCR grade
water. The user then reweighs the tubes and enters the new average fube weights into the post-
weight table.

Pre-volume calibration setup:

Place a rack of 200 uL fine-bore pipette tips in SBS position B1 and a rack of 50 uL fine-bore pipette
fips in SBS position B2. See 'Plate Position Calibration' for further instructions.

Ensure that SBS positions C1 and C2 are defined with Plate Layout, ?6-well Vertical and Plate Type,
96-well column. Also ensure that the function for these plates has been set to Reaction Plate. See the
topic 'Plate Position Calibration' for further instructions.

Place sufficient PCR-grade water to be used for volume calibration into the diluent tube of the
Master Mix Block.

Volume Calibration:
Selecting option 1 opens the 'Volume Calibration Wizard — Configure' window.

Volume Calibration Wizard - Configure

Yolume Calibration Wizard - Configure

Configure
1. Enzure that both 50ul and 200ul tips are available [tip racks must be position calibrated).

2. Enzure that you have a full tube of water [distiled or PCR grade] in the diluent location.

3. For improved accuracy, all tubes used for calibrations volumes less than 10ul must be preloaded with 10ul
distiled or PCR grade water. Please make sure pou have preloaded the first 8 wells with 10ul of water.

4. Select the number of replicates at each of the calibration volumes to be pipetted [min. 2 recommended].

Murmber of Replicates a EI

Select first reaction plate: |52

Select second reaction plate: |Heagent Block.

L

Back | Hext |

1. Read the instructions in the 'Volume Calibration Wizard — Configure' window.
Enter the 'Number of Replicates' required (1 o 4).

Aliquot 10 uL of PCR grade water info all tubes used to calibrate volumes less than 10 uL.

A

Ensure that the first reaction plate is set to C1 and the second to C2 as depicted above.
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5. Select 'Next' and the 'Volume Calibration Wizard — Pre-Weight' window opens. Selecting 'Back’
returns the user to the main 'Volume Calibration Wizard' window.

Volume Calibration Wizard - Pre Weight

Yolume Calibration Wizard - Pre Weight

Enter initial tube weights [measured prior to pipetting). including any preloaded water required.

Target Volume [ul) [[1] Pre Tube Wweight] [2] Pre Tube Wieight] [3] Pre Tube Weight] [4] Pre Tube Weight
auL 171.3 171.3 1713 171.3
SuL 171.3 171.3 1713 171.3
10uL 161.3 161.3 161.3 161.3
200 161.3 161.3 161.3 161.3
S0uL 161.3 161.3 161.3 161.3
100uL 161.3 161.3 161.3 161.3
150uL 161.3 161.3 161.3 161.3
200uL 161.3 161.3 161.3 161.3

6. Weigh each tube and enter its weight in the 'Average Pre Tube Weight' column. If the average
weight of the 200 uL PCR tubes is known, the user can select 'Set Average Weight' and enter
this value in the pop-up window that appears. The table will be populated with this value
automatically. Note that for all volume calibration targets below 10 uL, the average weight will
be incremented by 10 mg fo allow for the 10 yL of PCR grade water preloaded info these
tubes before pipetting starts.

7. Select 'Next' and the 'Volume Calibration Wizard — Pipette Liquid' window opens. Selecting
'‘Back’ returns the user to the 'Volume Calibration Wizard — Configure' window.

Volume Calibration Wizard - Pipette Liquid

Volume Calibration Wizard - Pipette Liguid
Fipette Liquid
1. Enzsure that sufficient distiled or PCR grade water iz the diluent location.
2. Enzure that all plates are position and height calibrated.
3. Enzure that the target plate iz present and all required tubes are populated on the plate and open.

4. Enzure that you have sufficient tips for all replicates of all calibration volumes.

[ Reset calibration to default software settings before starting?

Mote that tubes are expected to be located in the target plate such that each column of the plate represents a
distinct calibration volume, and each row of the plate represents a distinct replicate for that volume.

Moving across the plate from left to right, the calibration volumes are sequenced in order of increasing wolume
in adjacent columns, commencing in column 1.
Moving down the plate from top to battom, the replicates are sequenced in increasing counting order in
adjacent rows, commencing in row A,

1 C

R

Legend
' Empty
Tube

® Preloaded
Tube

o]
o]
o]
o

pleXelole]

o]
00
00
SO

¥ Empty
space

Back Mext
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8. Please confirm that the actions indicated in items 1 - 4 depicted above have been
completed.

9. Read the 'Note' about the layout of the PCR fubes and the pipetting order.

10.If you are calibrating against the factory defaults volumes, check the 'Reset calibration to
default software settings before starting?' box.

11.Starting at Column 1 of the plate in position C1, insert the pre-loaded tubes info the plate as
usual; 2 yL tube(s) in Column 1, 5 uL tube(s) in Column 3 etc. Then insert dry tubes into the
remainder this plate and intfo the plate located in the C2 position of the deck. Note that an
empty column separates each column of tubes.

12.Select 'Next' and the robot will pipette the default volumes and any user specified volumes
(see Option 4). Selecting 'Back’ returns the user to the 'Volume Calibration Wizard — Pre Weight'
window. When the robot has finished the 'Volume Calibration Wizard — Post Weight' window will
open.

13.Again, weigh each tube and enter its values into the 'Post Weight' table as depicted below.

Volume Calibration Wizard - Post Weight

Volume Calibration Wizard - Post Weight

— Enter final tube weights [measured after pipetting). Use 0 to ighore sample in calculations.

NEEE

Target Volume [ul] [[1] Past Tube Wieigt] [2] Post Tube Weigh| [3] Past Tube Weigh| [4] Post Tube Weigh
2uL 1733 1733 1733 1733
Sul 1763 1763 1763 176.3
Tl 1713 1713 171.3 1713
20l 183 1813 181.3 1813
Bl 2113 2113 2113 2113
100U 2613 2613 261.3 2613
150U ERK 1.3 1.3 1.3
200uL 1.3 3613 361.3 3613

o Next |

14. Select 'Next' to open a window that displays the new calculated P-axis values.
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"i'ull.lmr_.- Calibration Wizard P‘rr_spun:ri Calibration Data

History of calbration data
[Froposed Setings |

e Viohass (L] [vihan P s urts)

Dol o

2ul BE5

Sul 157.05

Tl 2eRET

200l 55544

Sl 13539

100 Pl X

150, HEITE

200 SR8y

210 B4ED

FleErtes Vahses | ccept Changes

15.Select 'Accept Changes' to save the new values and complete the Volume Calibration
Wizard. Selecting 'Re-Enter Values' returns the user to the 'Volume Calibration Wizard — Pipette
Liquid' window.
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Option 2 Calibrate using measured volumes. Robot performs pipetting. User verifies and
enters volume pipetted. Software calculates p-axis units. ..

Verification is often required by external accrediting organisations. Select option 2 if you need to
verify volume calibration for third party certification. The robot pipettes the default volumes and any
user specified volumes (see Option 4). The user independently verifies the volume dispensed, usually
by a gravimetric method, and enters the verified volume data info the calibration table. The
software uses these values to adjust the P-axis values.

Pre-volume calibration setup:

Place a rack of 200 uL fine-bore pipette tips in SBS position B1 and a rack of 50 ulL fine-bore pipette
fips in SBS position B2. See 'Choosing the Right Pipette Tips' for further instructions.

Ensure that SBS positions C1 and C2 are defined with Plate Layout, 96-well Vertical and Plate Type,
96-well column. Also ensure that the function for these plates has been set to Reaction Plate. See the
topic 'Choosing the Right Plate' for further instructions.

Place sufficient PCR-grade water to be used for volume calibration intfo the diluent tube of the
Master Mix Block.

Volume Calibration:

Option 2 opens the 'Volume Calibration Wizard — Configure' window.

Volume Calibration Wizard - Configure

Volume Calibration Wizard - Configure

Configure
[1. Ensure that both S0uL and 200ul tips are available (tip racks must be position calibrated).

2. Enzure that you have a full tube of water [distiled or PCR grade] in the diluent location.

3. For improved accuracy, all tubes used for calibrations volumes less than 10ul must be preloaded with 10ul
distilled or PCR grade water. Please make sure vou have preloaded the first 4 wells with 10ul of water.

4. Select the number of replicates at each of the calibration volumes to be pipetted [min. 2 recommended].

Mumber of Replicates 2 E

Select first reaction plate: |[;2

L

Select second reaction plate: |F|eagent Black

Back | Mest |

1. Read the instructions in the 'Volume Calibration Wizard — Configure' window.
Enter the 'Number of Replicates' required (1 to 4).
Aliguot 10 uL of PCR grade water into all tubes used to calibrate volumes less than 10 L.

Ensure that the first reaction plate is set to C1 and the second to C2 as depicted above.

o M BN

Select 'Next' and the 'Volume Calibration Wizard - Pipette Liquid' window opens. Selecting
'‘Back' returns the user to the main 'Volume Calibration Wizard' window.



Volume Calibration Wizard - Pipette Liquid

CAS-1200 Liquid Handling System 54

Yolume Calibration Wizard - Pipette Liguid

Pipette Liquid

1. Ensure that sufficient distiled or PCR grade water iz the diluent location.

2. Enzure that all plates are position and height calibrated

3. Ensure that the target plate is present and all required tubes are populated on the plate and open.
4. Ensure that you have sufficient tips for all replicates of all calibration volumes.

[~ Reset calibration to default software settings before starting?

Mote that tubes are expected to be located in the target plate such that each column of the plate represents a
distinct calibration volume, and each row of the plate represents a distinct replicate for that volume.

Moving across the plate from left to right. the calibration volumes are zequenced in order of increasing volume
in adjacent columns, commencing in column 1

Moving down the plate from top to bottam, the replicates are sequenced in increasing counting arder in

adjacent rows, commencing in row &,
m]

DS IS B 6 R ¢
O S O D OO

[

Legend
< Empty
Tube

® Preloaded
Tube

2 Empty
space

Back Next

6. Please confirm that the actions indicated in items 1 - 4 depicted above have been

completed.

7. Read the 'Note' about the layout of the PCR tubes and the pipetting order.

8. If you are calibrating against the factory defaults volumes, check the 'Reset calibration to

default software settings before starting?' box.

9. Starting at Column 1 in plate position C1, insert the pre-loaded tubes into the plate as usual; 2
hL tube(s) in Column 1, 5 L fube(s) in Column 3 etc. Then insert dry fubes into the remainder of
this plate and the plate located in the C2 position of the deck. Note that an empty column

separates each column of tubes.

10.Select 'Next' and the robot will pipette the default volumes and any user specified volumes
(see Option 4). Selecting 'Back’ returns the user to the 'Volume Calibration Wizard — Configure'
window. When the robot has finished the 'Volume Calibration Wizard — 'Enter Volume Pipetted’

window will open.

11.Weigh each fube and convert the weight to volume using 1 mg = 1 pyL (Conversion for Water).
Enter the volumes into the 'Enter Volume Pipetted' table as depicted below.
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Volume Calibration Wizard - Enter Volume Pipetted

Software in Detail

— Enter verified volume actually pipetted

Target Yolume [ulL)

[ [1] Measured Vol. [uL)

[ 121 Measured Vol. [ul)

2ul
Sul
10ul
20uL
B0uL
100ul
150uL
200ul

2

b
10
20
50
a0
150
200

2

b
10
20
50
a0
150
200

Hext |

12. Select 'Next' to open a window that displays the new calculated P-axis values.

Volume Calibration Wizard - Proposed Calibration Data

— History of calibration data

Target Volume [uL]

|Value [P axiz unitg]

Oul
2ul
SuL
T0ul
20ul
S0ul
100ul
150uL
200ul
210ul

0

a6
157
283
555
1360
2673
3978
5287
5460

He-chnier
Wallie

ACCEPD
Channe.

55

13. Select 'Accept Changes' to save the new values and complete the Volume Calibration
Wizard. Selecting 'Re-Enter Values' refurns the user to the 'Volume Calibration Wizard - Pipette

Liquid' window.
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Option 3 Calibrate manually. Robot performs no pipetting. User enters p-axis values
directly for each calibration volume. ..

Select option 3 if you would like to manually adjust the P-axis unit value. Increasing the p-axis value
increases the volume aspirated or dispensed. Conversely, decreasing the P-axis value decreases the
volume aspirated or dispensed. Remember that there are approximately 26 P-axis units per 1 pL.
Adjust the unif values in the right-hand column of the table as required. When finished, select 'Save'
and these will become the new default values. Select 'Back' to return to the wizards opening
window.

Volume Cadlibration Wizard — Manual Calibration

Yolume Calibration Wizard - Manual Calibration

Enter calibration values manually

D) o By
T arget Yolume [ul] |Value [P axiz unitz] [nominally 26/ul]
Oul a
2ul 86
Sul 157
10ul 289
20ul 555
S0ul 1360
100ul 2673
150Ul | 3978
200ul 5287
210ul 5460

Save Back Mext

If you have not saved the new values, and proceeded to select either 'Next' or 'Back' a pop-up will
open and ask if the new values are to be saved. Selecting either the 'Yes' or 'No' option will open the
'History of Calibration Data" window. However, 'No' will result in the historical data being retained
and 'Yes' will result in an interim pop-up advising that the new values were saved.

The 'History of Calibration Data' displays the 'Current Settings' and provides the user with several
useful options: 'Generate Report', 'Revert to Displayed Settings', 'Back’, and 'Finish'.
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History of calibration data

Volume Calibration Wizard - History of Calibration Data

Software in Detail 57

Target Yolume [ul]

|Value [P awis units]

Oul
2ul
Sul
10uL
20uL
S0uL
100ul
180ul
200ul

0

a6
157
289
555
1360
2673
3978
5287

Beport... Fievert ta Dizplaped Settings

Back

Einizh

'Finish' closes the window and adyvises the user that the wizard is complete, returning the user to the
GUI of the robotic workspace. 'Back' returns the user to the 'Volume Calibration Wizard — Manual

Calibration' window.

'‘Generate Report' opens a scrollable window that contains the current and historical data for up to

10 calibrations.

Eé Preview

g H =2 ©H

Print | SawveAs|  Email

Toword

Corbett Robotics: Calibration Data

Target Vol (uL} | Calibration Value
OuL 0

2uL 8.5

5uL 72.2

10ul 280.57

20uL 555.44

500L 1359.9

100uL 2672.63

150ul 3977 8

200uL 5286.57

Calibration Settings: Current settings

I£3

These details can be 'Printed’, 'Saved', 'E-mailed’, or entered into a 'To Word' document. When 'Close'
is selected, this window closes and returns the user to the 'History of Calibration Data' window. From
here selecting 'Finish' closes the window and adyvises the user that the wizard is complete, returning
the user to the GUI of the robotic workspace.
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'‘Revert to Displayed Settings' is used in conjunction with the 'History of Calibration Data' drop down
menu. The 'Current seftings' are displayed by default. However, up to nine previous settings are
stored by the software, and can be accessed through the drop down menu. By selecting one of
these previous calibrations, the associated calibration data will be displayed. To make this
calibration data the new default volume calibration, select 'Revert to Displayed Settings'.
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Option 4 Configure user defined calibration volumes. ..

Option 4 allows the user to add specific volumes to the volume calibration list. For example, if the
user wants to volume calibrate 30 and 40 ulL rather than interpolate the p-axis value for 30 and 40 L
from the adjacent default values 20 and 50 L, the user can add the volumes 30 and 40 pL to the
calibration list. Of course, user added volumes can also be removed from the calibration list by
selecting the volume in the list and then selecting the 'Delete’ button. Values may be chosen using
the increment arrows or by typing in a new value in the window next to the 'Add' button.

Note: Default volumes or the reference volumes 0 and 200 uL can not be removed from the list.

Define Calibration Volumes

Calibration Yolumes

2

5 Cancel
10

12

18

20 Iser Defined
30 Values

40

50

100

150

200

ST

Delete

Selecting 'Ok’ saves the user defined volumes or Cancel returns the user volume calibration wizard.
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Option 5 View current calibration settings and review calibration history. ..

Select option 5§ if you would like to review the current calibration setfings and review the calibration
history.

The 'History of Calibration Data' displays the 'Current Settings' and provides the user with several
useful options: 'Generate Report', 'Revert to Displayed Settings', 'Back’, and 'Finish'.

Volume Calibration Wizard - History of Calibration Data

Volume Calibration Wizard - History of Calibration Data
— History of calibration data

I Current Settings LI
Target Wolume [ul] |Value [P axis units]
Oul 0
2ul 8k
Sul 157
10ul 289
20ul 555
S0uL 1360
100ul 2B73
180ul 3978
200ul 5287
210ul 5460
Report... Fevert to Displayed Settings Back Finizh I

'Finish' closes the window and adyvises the user that the wizard is complete, returning the user to the
GUI of the robotic workspace. 'Back’' returns the user to the main 'Volume Calibration Wizard'
window.

'‘Generate Report' opens a scrollable window that contains the current and historical data for up to
10 calibrations.
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K Preview

g H 4

Print | SaveAs| Emal | To'word

Corbett Robotics: Calibration Data

Calibration Settings: Current settings

Target Vol {uL) | Calibration Value

OulL a

2uL 2858

Sul 722

100l 2BE.A7

20uL 555.44

a0ul 13559

100ul 27263

150ul 3776

200uL 5286.87 2

These details can be 'Printed’, 'Saved', 'E-mailed’, or entered into a 'To Word' document. When 'Close'
is selected, this window closes and returns the user to the 'History of Calibration Data' window. From
here selecting 'Finish' closes the window and adyvises the user that the wizard is complete, returning
the user to the GUI of the robotic workspace.

‘Revert to Displayed Settings' is used in conjunction with the 'History of Calibration Data' drop down
menu. The 'Current settings' are displayed by default. However, up to 9 previous seftings are stored
by the software, and can be accessed through the drop down menu. By selecting one of these
previous calibration events, the associated calibration data will be displayed. To make this previous
calibration data the new default volume calibration, select 'Revert to Displayed Seftings'.
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Select option 6 if you wish to replace the current default calibration settings with the factory default
calibration settings. User specified calibration volumes will be retained, however their P-axis values
will be recalculated to comply with the factory default settings.

When you select option 6 you will be asked to confirm the restoration of the factory default volume

calibration settings to the current settings.

Corbett Robotics X

\_‘{‘) Reset volume calibration to factory defaults?

Yes

o |

If 'Yes'is selected, the current calibrations will be replaced by the factory default volume calibration
settings. Selecting either 'Yes' or 'No' also returns the user to the Volume Calibration window.
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3.9.2.4 Cadlibrate Plate Position

A plate position calibration must be carried out for every plate on the robot's table before that plate
can be used for the first fime. Once a position calibration has been carried out, it does not normally
need to be repeated. Every plate type in the Robotics Software has its own calibration values. Thus,
once a plate has been calibrated, the calibration for that plate can be recalled at a later time even
if other plates have been in use in the meantime.

Caution: the robot arm will move during position calibration while the lid is raised. Never click on any
buttons while parts of your body are within the robot's workspace.

The position calibration ensures that the robot moves to the correct location for every well on a
plate. To perform a position calibration, follow these steps:

1.
2.

A A

Open the roboft's lid.

Place the plates that are to be calibrated on the robot. Where possible, do not place
consumables in the plates. Position calibration should be performed on the 'true' position of a
well, not a position that may be skewed by an ill-fitting consumable.

Ensure the robot has 50 ul tips available in at least one tip rack.
Select Options/Table Setup/Calibrate plate positions.

Read the warning about changing these calibrations and select 'Yes'.
The Position Calibration Window will appear.

From the list on the left side of the window, select which plate to position calibrate (a position
calibration on all plates listed can be performed in turn). Always calibrate any fip racks first.
Note that the fip racks are listed as 96-well plates, this is normal.

The image on the right of the window indicates with which well the position calibration must be
performed (this well is coloured red).

Lower the robot's pipetting head by clicking on the 'Lower Tip' button several times. By lowering
the pipetting head to just above the plate to be calibrated, the calibration can be carried out
with greater accuracy. Ensure that the tip is not touching any plates or tips before proceeding.

10.Using the X-position and Y-position arrow buttons, move the robot's arm to a location directly

above the centre of the well (or tip) indicated by the red well. Look at the robot directly from
the front and directly from the side to ensure correct alignment. The pipetting head may be
lowered further to facilitate easier alignment.

11.When the correct position has been aligned, click on the 'Save' button. Without clicking this

button, the current position will not be stored as the calibrated value.

12.If desired, click on the 'Check Position' button to validate that the correct position has been

saved.

13.If further position calibrations need to be carried out, click on the next plate in the list and

continue from point 7.
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Note, when calibrating plates, it will be necessary to place a tip on the robot's pipetting head. A tip
can be placed on the pipetting head manually or, if the tip racks have already been calibrated and
the correct tips made available, by clicking the 'Get New Tip' button.

Once all desired position calibrations have been carried out, click the 'Close' button.

3.9.2.5 Tip Offset Calibration

The ftip offset calibration is an optional calibration. This calibration can account for manufacturing
tolerances between different types of fips. For example, the collar size of the 50 and 200 pL tips
should normally be equal; however, sometimes small variations exist. See the diagram below.

Although bath
tips are the
zame length, a
slight
enlargemeant in
callar size
makes the
2000l tip sit
higher. This
makes the
2000l tip
appear shorter
on the robot.

The length
offset accounts
for this.

Length offs et

T

To allow flexibility with slight length variations between different types of tips, the Robotics Software
allows the user to calibrate for the length differences between tips. The advantage of calibrating for
this offset only once is that the software will automatically determine the correct height calibration
for the 200 pl tips based on the normal height calibration performed with 50 pL fips.
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To perform a tip length offset calibration follow these steps:

1. Ensure that a reaction plate is available that has well sizes large enough to accommodate
both, 50 and 200 uL tips. For example, a 96-well plate with 200 uL PCR tubes would work. The
plate must be position and height calibrated.

2. Place a tube into the first well of the plate.

w

Ensure that there are 50 and 200 plL tips available, that the tip racks are calibrated and that the
correct tips are set as available.

Select Options/Table Setup/Calibrate fip offsets.
Read the warning about changing these calibrations and select 'Yes'.

The Tip Length Offset Calibration Window will appear.

N o 0 o~

If more than one reaction plate is available on the workspace, select the correct plate by
clicking the '..." button.

8. Select the tip to calibrate by placing a tick in the box next to the tip (typically only the 200 L
tips are displayed in the list).

9. Select how many repeat samples to test to calculate the average offset.

J—
J—

.The robot will now probe the height of the plate with the 50 yL and the selected tip to
calculate the offset.

12.Click 'Close' when the calibration is complete.

3.9.2.6 Calibrate Tip Ejector

It is very important that the tip ejector calibration be carried out correctly. The robof relies on a good
fip ejector calibration to properly eject tips and fo ensure the vacuum hub (the device which picks
up the fip) is not damaged. The fip ejector calibration must be performed before any other
calibration on the robot.

Performing the fip ejector calibration can be a little difficult. It helps if the user has plenty of space
around the left side of the robot. In some positions, a flashlight may assist in the calibration. The
calibration procedure makes reference to the x, y and z axes of the robot. The x-axis is the left/right
movement of the robot arm, the y-axis is the forwards/backwards movement of the pipetting head
and the z-axis refers to the raising or lowering of the pipetting head. To complete the calibration,
follow the steps below.

Click on Options/Table Setup/Set up tip ejector.
When warned about calibrating the ejector, read the warning and select 'Yes'

The following screen is shown asking the user to select which tip ejector the CAS-1200 has. Click on
the image of the tip ejector to select the model.
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The tip ejector on the left is the older type, whereas the tip ejector on the right is the newer
removable kind. Please note, that the newer style tip ejector can not be retro-fitted to older models.

Follow the instructions provided in the window as well as the instructions below. Please note that any
following reference to "fip" in this section refers to the stainless steel or brass section at the end of the
pipetting head.

Adjusting the X Axis

Initially, the tip is to be moved close to the tip ejector. The tip should be moved within 5 mm away
from the right edge of the fip ejector. Under no circumstances should the tip be positioned so that
the fip is above or inside the tip ejector at this stage. Click on the left and right arrow buttons to
move the pipetting head left or right. Click 'Next' when the left/right position is correct.

Adjusting the Y Axis

Once the x-axis is closer to the tip ejector, the y-axis can be adjusted so that the tip is in the centre of
the slot. Use the up/down arrow buttons in the window to move the arm. View the fip ejector from
the lower left-hand side to get a better view of the slot. Click 'Next' when the forwards/backwards
position is correct.

Adjusting the Z Axis

To adjust the z-axis of the robot, click on the up/down arrow buttons. The correct height of the z-axis
sees a gap of approximately 2 mm between the wide part of the pipetting barrel (the wider black
section above the stainless steel or brass tip) and the top surface of the tip ejector. Please note that
with the newer, removable fip ejector, the 2 mm gap is between the top surfaces that can be seen
through the cut-out on the side of the tip ejector. Refer to the picture to ensure this calibration is
correct. If the gap is more than 2 mm (or referenced from the wrong section on the tip ejector), the
robot may be damaged. Click 'Next' when the height is correct.

Adjusting the Eject Location
The final adjustment allows for the positioning of the x-axis so that the tip is inside the tip ejector's slot.
A fine adjustment for the y-axis is also allowed to ensure the tip is in the middle of the slot. The correct

x-axis position of the tip in the slot is so that a gap of approximately 2 mm remains between the wire
on the right side of the tip and the right face of the tip ejector.
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Once the final adjustment has been made, the eject position can be tested by clicking the 'Test'
button. The user will be prompted to manually place a tip on the pipetting head - the ejection of the
fip should be smooth, without any metal on metal contact noise.

When the test is completed successfully, click on the 'Finished' button - this will save the new ftip
ejector calibration settings.
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3.9.3 Run Settings

The menu options under Options/Run Settings are explained in this section. These settings primarily
deal with software functions that are directly related to the machine's runs. New program settings
can be set as default or old defaults can be restored.

Configure tip air intake

Accessing this menu will present the user with a screen telling the user that changing these settings
may result in reduced robot performance. Click 'Yes' to continue.

This option allows the user to set the volume of air the pipette head takes up before aspirating liquid.
The air is blown out upon ejection. This makes sure all liquid is ejected. Air volumes for Samples,
Standards, and Master Mixes are set independently. Higher air volumes may assist when pipetting
viscous liquids. Corbett Robotics Pty. Ltd. recommends 7 UL as the minimum air intake volume.

Configure pipette speed

Conftrols the aspiration and dispense pipetting speed. The default speed of 150 uL/second should be
selected for most purposes. Slower speeds can be chosen if pipetting a viscous liquid. The reagent
liquid group has two speed settings, a normal and a viscous setting. The viscous setting is used when
the reagent has been selected as viscous. See Reagents for more information.

The mixing speed is the speed that controls all mixing operations. Corbett Pty. Ltd. recommends
setting this speed to as fast as possible to promote good mixing.

The pipette speeds can be reset to their default values through the Run Settings menu.

Use liquid level when pipetting?

This controls the means by which the liquid level is sensed, and the consequent behaviour of the
pipette fips upon aspirating from liquids.

Ignore errors during run?

This option is further detailed in Ignore errors during run?

Set master mix exira volume

The CAS-1200 can prepare master mix that is required for a particular run. To do this, the software
calculates how much volume of the master mix is required to set up the reactions. Additional to the
actual amount required, the robot requires an extra volume (a dead volume) to be made. This
option allows you to set this additional volume of master mix. Please note that the actual additional
volume that is prepared is calculated in multiples of reactions until the extra amount is larger than
that specified in this option.

For example, if 20 uL of master mix are required per reaction, and the additional volume is set to 50
uL, then 60 uL additional master mix will be prepared. This is because 60 L is whole number multiple
of 20 uL that is larger than 50 pL.

As with the additional standard, this option can be useful if master mix is required for other manual or

future robot assays. Corbett Robotics Pty. Ltd. recommends a minimum of 20 uL additional volume in
200 uL PCR tubes. In larger tubes this volume should be increased.
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Set standard extra volume

The CAS-1200 can automatically generate standard dilutions that are required for a particular run. To
do this, the software calculates how much volume of a standard is required to set up the reactions.
Additional to the amount required, the robot requires an extra volume (a dead volume) to be made.
This option allows you to set this additional volume of standard that is prepared. This option can be
useful if additional standard is required for other manual or future robot assays. Corbett Robotics Pty.
Ltd. recommends a minimum of 40 uL additional volume.

Set tip usage options

The user can configure tip usage on the CAS-1200. Please see Tip usage options for more details
regarding this feature.

Retract z-axis whilst dispensing

The CAS-1200 has the option of z-axis retraction upon dispensing liquids. This feature reduces liquid
retention on the outside of the tips and therefore, increases accuracy of pipetting actions.

Set default file location

The factory set default file location for all saved files is c:\Program Files\Robotics4\Data. The run files
are stored in this directory. This directory also contains two sub-directories, logs and reports, that store
the automatically generated log files and post-run reports. The default file location can be changed
fo something more suitable. Please note that the log and report directories will automatically be
generated as sub-directories in the new file location.

Save current settings as new defaults

All options that can be changed under the options menu can be altered and set as the new
software defaults. By changing any optfion and setting it as the default, every time the software is
started, it will start with these default options. These options and their factory defaults are:

e Level Sensor: On

Error Mode: Do not ignore errors

Pipetting Speeds: all 60 uL/sec with the exception of reagent (viscous) 30.4 ul/sec
e Standard Extra Volume: 20 uL

e  Master Mix Extra Volume: 50 uL

e Fast Simulation: Off

e Airvolumes: all 7 yL

e Tipre-use: once only

Please note that the calibratfion setftings are not part of these options. The calibration settings are
saved separately and cannot be reset to factory settings.

Reset settings to factory defaults

This option resets all the above options to factory default values. This option does not affect any
calibration settings.

3.9.3.1 Use liquid level when pipetting

For maximum precision the CAS-1200 Robotic Liquid Handling System is equipped with a liquid level
sensor. This level sensor relies on conductive tips and allows the robot to automatically detect when
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the pipette ftip is touching liquid within a tube. The use of the level sensor helps prevent carry-over of
material on the outside of the tip. Please see Level Sensor for details regarding this feature.

Do not use liquid level

This option uses the pre-set height calibration data. The calibrated height becomes the sensed
height of the tub base minus a small predetermined offset; or in the case of manual height
calibration, it is up fo the user to set the distance between the tip end and the base of the tubes.
Upon subsequent pipetting actions, the tip extends down to this level before aspirating the liquid.
Due to liquid retention on the outside of the tips, this method may be less accurate.

Use liquid level sensor?

The level sensor allows the robot to sense when the pipette fip is in contact with the liquid. Level
sensing can only work with carbon impregnated (black conductive) tips. The benefit of using level
sensing is that the roboft lowers the fip just past the liquid surface (the meniscus). With the level sensor
enabled, pipetting precision is improved. If the level sensor is switched off (the opfion not ticked) the
tip will fravel to the height calibrated for that particular tube, the default height.

Use liquid level estimate

Uses information obtained through the PCR Setup Wizard regarding liquid volumes utilised and
consumable types to defermine the estimated height of the liquid within each of the wells/ fubes on
the robot's workspace.

3.9.3.2 Ignore errors during run?

The CAS-1200 Roboftic Liquid Handling System is equipped with a level sensor that allows the
machine to sense when the pipette tip is touching liquid. Conversely, the robot can detect when a
tube contains less than a certain volume of liquid. If, during a run, a tube has been emptied so that
insufficient liquid remains for further operation, an error would normally be flagged.

The specification of the CAS-1200 defines the level sensor detection limit. In some circumstances it
may be necessary to deliberately have less liquid than the specified limit in a fube. This circumstance
typically arises when there is insufficient sample available. In this instance, every aliquot from the
sample plate would cause the robot to flag an error, requiring user intervention every time.

To allow stand-alone operation without user intervention, the Robotics Software has three different
error levels. The errors referred to in this option all refer to level sensing errors. The three levels and their
effects are listed below.

Do not ignore errors

This is the default in the Robotics Software. All errors are reported during a run, requiring user
intervention every fime an error occurs.

Ignore sample plate liquid sensing errors

Any level sensor errors that occur in the sample plate are ignored, not requiring user interaction.
Errors on any other plates including reagents, master mix or standards are not ignored.

Ignore all errors

When this option is chosen, all level sensing errors in any plate are ignored.

Regardless of the error level, all errors are reported in the post-run report. This cannot be disabled.
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3.9.3.3 Set Tip Usage Options

A special feature of the CAS-1200 is the ability to configure tip usage options. The effect of this
feature is generally a dramatic reduction in the number of fips required to set-up a run. Upon

selecting Options/ Run Settings/ Set tip usage options, the user will be presented with the following
screen:

Tip Usage

Settings ok

Cancel

Will use one tip for each takedeject cycle. Gives highest
precizion, but will uze large numbers of tips for all operations
ihcreazing run cost and run completion time.

b axirmurm number of times to re-uze tips? B

Allow multiple jections off a zingle liquid pickup?

-
-

By clicking on the drop-down menu, two fip usage options become available:

1. Use each fip for one operation only. Tis option will use one fip for each take/eject cycle. This
option gives the highest precision, but will result in the use of a large number of fips, thus
increasing run costs, and completion time.

The option for the number of times to re-use the tips is given in the sofftware. 'Multiple ejections
off a single liquid pickup' is a further option available.

2. Re-use tips where possible. This option will use simple optimisation strategies to try and re-use
fips where possible.
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3.9.4 Plate Operations

The Plate Operations options are accessible by right-clicking on either a sample or reaction plate.
The functions covered under ‘Plate Operations’ are likely to be most frequently used in conjunction
with a sample plate. All options with the exception of the last option, Toggle sample bank list, deal
with adding or removing particular wells from sample banks.

Add selected wells to sample bank. ..

add first 'n* wells on plate ko sample bank. ..
add all wells on plake ko sample bank. .
add list af wells on plate ko sample bank. ..
Remove selecked wells fram sample bank. ..

Toggle Image
Toggle Zoom

Delete Calibration Data

Change plate bype
Change accessary
Change plate function 4

Only sample banks may be used in a reaction set up as a sample. Thus, before a well on a sample or
reaction plate can be used in a reaction, those wells must be added to a sample bank. The Plate
Operations options allow wells to be added to sample banks. There is an alternative method
available to add samples to sample banks. However, this method only applies to samples and is
detailed in the Samples section.

Add selected wells to sample bank

This option adds selected wells to a sample bank. To select wells, move the mouse pointer to the top
left corner of the wells to be selected, press and hold the leff mouse button and drag the mouse to
the opposite corner of the group that is to be selected. The selected wells will be shown with a red
border. Individual wells can be selected by left-clicking them. Once some wells are selected, right-
click on the plate and select 'Add selected wells fo sample bank' on the menu that become visible.
See 'Adding wells to banks' for further details on adding wells.

Add first 'n' wells on plate to sample bank

As an alternative to selecting wells to be added to a bank, a specified number of wells can be
added consecutively to a bank, starting with the first well on the plate (usually position 1 or A1). To do
this, right click on the plate that contains the wells to be added, select 'Add first n wells on plate to
sample bank'. A prompt will appear that allows the user to enter how many wells will be added,
entfer the desired number. See 'Adding wells to banks' for further details.

Add all wells on plate to sample bank

As a shortcut, all wells on a plate can immediately be added to a sample bank by right clicking on
the plate in question and selecting 'Add all wells on plate to sample bank'. See 'Adding wells to
banks' for further detail on adding wells.

Add list of wells on plate to sample bank

In some cases it may be more convenient to add a list of locations to a sample bank. The locations
are defined as an alpha-numeric pair such as H6. A list can be comprised of several of such
descriptions. For example: "A3-H7, E10, A1, B10" is a valid location listing. Note that the wells defined
by A3-H7 would refer to wells A3, B3, C3, D3, ..., E7, F7, G7 and H7 is a vertical 96-well plate is chosen.
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If a horizontal plate was defined, then A3-H7 would refer to A3, A4, A5, A6, ..., H4, H5, H6, H7. To add
wells in this manner, right click on the plate in question, select 'Add list of wells on plate to sample
bank'. The user will be prompted to enter the list of wells (note that this list can be cut and pasted),
click 'OK' to continue. See 'Adding wells to banks' for further detail on adding wells.

Remove selected wells from sample bank

This allows the removal of certain wells from a sample bank. Select wells as described in the option
'‘Add selected wells fo sample bank'. Once the wells to be removed are selected, right-click on the
plate and select 'Remove selected wells fo sample bank'. The Sample Bank window will appear, and
the user must now select the sample bank that contains the wells that are to be removed, once
selected, click 'OK'. If unsure of which bank the wells in question belong to, select 'Cancel'. Sample
banks can be highlighted by clicking on the sample banks in the sample bank list in the right-hand
pane. The removal of wells from the wrong sample bank has no effect.

Toggle sample bank list

The sample bank list is part of the sample view in the right hand pane of the workspace. This sample
view is only made visible when a sample plate is left-clicked. In some run set ups it is possible that no
plates may be defined as sample plates and only reaction plates are available. However, access to
reaction plates may be necessary to modify, delete or highlight sample banks. To make the sample
view available in the right-hand pane when only reaction plates are on the workspace, select the
‘Toggle sample bank list' option.

For a more detailed description on sample banks please refer to the section on Samples.

Set Preload volume

This option is used in conjunction with volume estimation. The user enters the volume of reagents
preloaded into reaction tubes before the run begins. For example the reaction tubes may have
been preloaded with 5 yL sample and so the value entered into this optionis 5 L.

Toggle Image

Selecting this option foggles between a photo of the current plate and the schematic plate view.

Toggle Zoom

Selecting this option toggles between a schematic view of the selected plate in the context of the
other plates and consumables on the workspace, and an enlarged schematic view of selected
plate.

Delete Calibration Data

This option clears the calibration values previously configured for the plate type at the selected
location.

Change plate type

See Choosing the Right Plate for details of this.

Change accessory

See Choosing an Accessory for details of this.

Change plate function
See Choosing the Right Plate for details of this.
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3.9.5 Tip Availability Menu

The tip operations menu can be accessed by right clicking while the mouse pointer is over a tip rack
on the software workspace. These six options are used to set the tip availability.

Set selected tips bo ‘Awvailable’

Set selected tips bo 'Unavailable’

Set all tips on current plake ko 'Aevailable’
Set all tips on current plake ko 'Unavailable'
Set all tips on all plates to 'Awvailable’

Set all tips on all plates ko ‘Unavailable'

Toggle Image
Toagagle Zoarm

Delete Calibration Daka

Change plate tvpe
Change accessory
Change plate Function »

The software uses this tip availability information to determine where tips are available. If this
information is incorrect, then the run will not proceed correctly as the robot may attempt to pick up
a tip from a location where no fip is available.

On the software workspace, available tips are shown in either dark red or dark blue (depending on
the tip type); unavailable tips are shown in white.

Set selected tip to Available and Set selected tip to Unavailable

These two options can be used to make individual or a group of tips available or unavailable. Before
this option can be used, tips must be selected. To select tips, move the mouse pointer to the top left
corner of the tips to be selected, press and hold the left mouse button and drag the mouse to the
opposite corner of the group that is to be selected. The selected tips will be shown with a red border.
Individual tips can be selected by left-clicking them. Once some tips are selected, right-click on the
fip rack and select one of the above two options to make the selected tips available or unavailable.
Only one group of tips can be selected at one time so the process may need to be repeated unfil
the correct tips are set to available.

Set all tips on current plate to Available and Set all tips on current plate to Unavailable

These options can be used to make an entire tip rack unavailable or available without the need for
selecting certain fips first.

Set all tips on all plates to Available and Set all tips on all plates to Unavailable

These options can be used to make all tip racks currently on the workspace unavailable or available
without the need for selecting certain tips first.

Tip availability shortcut

A convenient shortcut has been added to allow individual tips to be toggled between available and
unavailable. To do this, simply hold down the 'Ctrl' button and then click on individual tips. The tip
will foggle between available and unavailable.
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3.9.6 Adding Wells to Sample Banks

If no sample bank exists at this stage, the user will be prompted to enter a sample bank name. Enter
the sample bank name and click on 'OK' or press enter. The sample bank will be created and the
new wells added.

If a sample bank already exists, the Sample Bank Window will appear.

Select Sample Bank

Group 1 18 wells] [ wells] 0K
Group 2 [4 wellz] [4 wellz) =

Hew Bank |

In this window, a new sample bank can be created or the new wells can be added to an existing
sample bank. Click on 'New Bank' if a new bank is to be added fto the sample bank list, the user will
once again be prompted for a name. If wells are to added to an existing bank, select the bank that
is fo be added to and click 'OK'". The new wells will be added to the selected bank.

3.9.7 Choosing the Right Plate

Choosing the right plate type and the plate's function for the roboft's table setup is very important.
Only with the correct plate type selected will the correct calibration settings for that plate take
effect. On the CAS-1200 there are eight locations that can support a variety of plates, loading blocks
and tip racks. These eight locations are:

Master Mix Block fowards the top left on the screen (rear left on the robot)
Reagent Block below (in front of) the Master Mix Block
Six locations for tip racks, adaptor blocks or standard 128 mm by 76 mm plates

Changing Plate Type
To accommodate the wide variety of consumables and different types of runs, the type of block or
plate in these locations can be changed in the software. To change the plate type, follow these
simple steps:

1. Position the mouse pointer above a well of the plate that is to be changed

2. Right mouse click

3. On the menu that becomes visible, select "Change plate type"

4

. The Plate Configuration window will appear
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Plate Configuration
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24 well Evergreen plate [aranged in rows) Abgene 96-well Skirtless PCR

24 well Quick Cap plate Abi 96-well Half Skirt

24 well Quick Cap plate [horizontal] Ampgen 200ul

32 well Roche MagnaPure b Ampgen 96-well 275ul U Baze

Ampgen 96-well 2750l Y Baze

Ampgen 96-well 300ul Flat Baze

Axygen 36-well Round 1000ul

Axpgen 96-well Round 2000ul Deep 'wWell

Ampgen 96-well Round 2000ul Deep 'Well [Supermnatant]
Ampgen 96-well Square 2000ul Deep Wl

Ampgen 96-well Square 2000ul Deep ‘Well [Supematant]
BayGiene 96-well Round 300ul

BayGene 96-well Square 1000ul

Beckman Found 1000ul

Beckman Found 1000ul, SAMPLE OWLY
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Manufacturer

Sample (200uL PCR tube)
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In the top-left of the Plate Configuration window, the different plate layouts are listed. These layouts
include 96-well plates in a vertical or horizontal (column-wise or row-wise) configuration, 384-well
plates and many others. The top-right window shows the actual plate type, for example a Corbeft
Plate Adaptor holding individual 200 pL PCR tubes.

To select the plate that matches your plate the closest, scroll through the list until you have found a
plate that is either the same or very similar to the plate that you are using. If you cannot find a plate
that resembles the plate you are using, contact the Corbett Support Team.

At the bottom right in the Plate Configuration Window are a number of filters. To view all plates that
are available in the software, ensure all filters are ficked. If you wish to see tip racks only, ensure that
only the fips filter is ticked.

Plates that you commonly use can also be added to 'Favourites'. To add a plate to your favourites,
click the 'Add to favourites' button. Similarly you can remove a plate from the Favourites. To view
your list of favourite plates, ensure that only the favourites filter is checked.

When the desired plate is selected, click on OK. The chosen plate will appear on the workspace.

Changing the plate type can also be useful when different plate configurations are needed. This is
parficularly important for the Reagent Block. When choosing the reagent block, you will see a
number of blocks listed in the Plate Layout window (top-left). On the right, in the Plate Type window,
you will see a number of different layouts. For example, although the physical block is the same, you
may choose a layout which has 2 standard banks of 8 tubes or a block with 1 standard bank of 16
tubes. Despite the block being physically the same, the software requires the user to calibrate
different plate layouts as if it were a different block.

Plate Segments

Some plates are broken into several segments. For example the default reagent block has four
segments, these are two segments of 8 wells for dilution series, a segment of 8 tapered wells for
reagents and a second set of 8 flat base wells for reagents. Other plates may have different
segmentations. Most 96 and 384-well plates have one segment with all wells belonging to the one
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segment. Segments are factory defined and cannot be changed. The function of a segment on a
plate can be changed independent of other segments of the plate.
Changing Plate Function
Once the correct plate type is chosen the plate's function can also be changed. This allows the user
to select whether the plate will hold samples, reactions, reagents or some of the other liquid groups.
You can change the plate's function as follows:

1. Position the mouse pointer above a well of the plate that is to be changed

2. Right click

3. On the menu that becomes visible, select "Change plate function”
4. The available functions will appear as a sub-menu
5

. The appropriate function can now be chosen

Please note that on some plates, sub-sections of the plate can have different functions. For example,
the reagent plate combines standards and reagents on the same plate. If the plate is broken into
more than one segment, the function of a segment can be changed in the same way. Simply right
click in the segment that needs to be changed.

3.9.8 Choosing an Accessory

In some cases it may be necessary to place an accessory under a plate. In most cases this is likely to
be a cooling block to keep samples or reactions cool. Placing an accessory under a plate affects
the height calibration of that plate.

To add an accessory to a plate, follow these simple steps:

1. Right-click on the plate where the accessory is to be added
Select the 'Change accessory' option

The Select Accessory window will appear

The required accessory can be chosen from the drop-down menu
Click 'OK'

AR S
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Select Accessory

Plates with acceszones have different calibration values ta standard Ok
plates. E
Aooezsony Selection Cancel

Once an accessory is chosen, the background colour of the location of the accessory will change.

Please note that the plate that is on top of that accessory will need to be calibrated regardless of
whether or not the plate was previously calibrated. This calibration is separate to the calibration of
the plate without the accessory. If the plate was calibrated before the accessory was added, when
the accessory is removed on the software, the original calibration will again take effect.

3.9.9 Mix Operations

The mix operation options are accessible by right-clicking on a mix plate (eg. the master mix block).
The operations only refer to mixes of liquids, not the mixing of liquid by repeated aspirating and
ejecting.

The only option available is the copying of mix setup.

Copy mix setup

This option allows mix set ups to be copied from one well to another. This function will only work on
wells with their function defined as 'mix'. To perform the copy function, left-click on the previously
created master mix, and then right-click and select 'Copy mix setup'. The Copy Mix Setup Window
will appear.
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Copy Mix Setup

Setup Ok

Copy i zetup from:
|Mi:-: C [well C] Active and in use j Lancel

The correct source master mix should already be listed. If this is not the case, select the correct "from"
mix. Select the well that the setup is to be copied into and click 'OK'. The set up will be copied to the
new location.

3.10 Help Menu

The Help Menu is useful when accessing this help file and to create support packages that can help
the Corbett Team to solve problems that may have arisen. Please note that context sensitive help is
available throughout the software. Position the mouse pointer over an area with which help is
required and press 'F1'. This will display the appropriate help section.

Contents

Displays this help file.

Save support info to disk

This option creates a zipped support package, a file that can assist the Corbett Team to froubleshoot
a run file. Typically, this support file is e-mailed to the nearest Corbett representative or directly to
Corbett Support. This support package contains the currently open run file, a movement log file of
the last few runs as well as all calibration files of the robot on which the file was created. Thus, it is
important when creating the support package that it is created immediately after a suspected error
has occurred.

Explore save directory

Launches a file Explorer window with the default file directory where run files are saved.

Display log file

The software logs information about run setup and all commands sent to the robot from the PC. The
log file is updated as new runs are carried out, the oldest data being removed and newest data
added. This log file is part of the support package that can be created.

About Corbett Robotics

Displays an about window which contains information about Corbett Robotics Pty. Ltd. and some
other information that you may be asked to provide when support is provided.
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3.10.1 About Window

The 'About Window' shows a variety of information. The most important information that the user may
be asked by the Corbett Technical Support Team is the version number of the software, the serial
number of the instrument and the firmware version of the instrument.

How to identify the serial number of your CAS-1200

All CAS-1200 are identified with a serial number on the rear of the robot on the serial number badge.
This serial number identifies the instrument. However, newer instruments have had their serial number
stored electronically on the robot itself. Using this electronic serial number, the robot can be
identified by the software and thus newer software features may be enabled. One example of this
feature is the storage of calibration data when running in Virtual Mode.

To identify whether or not your CAS-1200 Robotic Liquid Handling System has an electronic serial
number, consult the 'about window' and select the "Robot Setup” Tab. On this screen you will find the
serial number of the instrument - this number should match that on the rear of the machine. If the
numbers do not match or the serial number field in the About Window is blank, your CAS-1200 has
not been identified with an electronic serial number or the software is running in virtual mode.

@ corbett

ROBOTICS

Version 4.7.96.B.8 (1.6.61)

Joystick Info ‘ Ok

Cormpany Information

This software makes use of the Info-Zip compression library. For mare information see ”~
hitt:ffwnnenr info-zip.orgyf

Serial interface on COR1
Robot serial number:

Robot hardware resision: 0
Firmware info: CAS1200 Series
Running inwirtual mode
Robotfeatures: =<' Z P

¥ Axis Hold Power: 3024

Y Axis Hold Power: 30%:

£ Axis Hold Power: 30%:

Lid status: Closed or notinstalled
Tip pickup power: 70%

Haorme y-axis power; 32%%

Mo robot history detected

“olume calibration. Qul air:

How to identify the version number of the software you are running

All Robotics Software is identified with a version number consisting of three groups of numbers. In the
About Window, the version number can be found in the upper right-hand section. In the figure, the
version number is 4.7.96. This soffware version number can also be identified on the Software
Workspace.
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How to identify the Firmware version number of your CAS-1200

All CAS-1200s are identified with a firmware version number. The firmware refers to software that is
running on the microprocessor computer system inside the robot. The firmware version can also be
identified from the 'Robot Setup' Tab in the about window as indicated in the figure. If, as shown in
the figure, there is no number, your software has not been able to communicate with the robot and
is most likely running in virtual mode.

3.11 Right-hand Pane

The right-hand pane refers to the area on the right hand side of the software workspace. When the
software first starts, this area is typically grey in colour and contains no information. As the mouse is
used tfo left click on one of the plates in the software, the right-hand pane displays information
relating to the plate's function. A plate or wells can have one of six functions; five of these are
directly linked to the six liquid groups available in the software with the exception of the diluent. The
functions and thus the different right-hand panes are:

. Tips

o Standards

. Reagents

o Mixes (master mixes)
. Samples

) Reactions

. Each of these six right-hand panes and their associated functionality is described in detail
in its own section.

Diluent

The diluent has no user definable functions associated with it; therefore the right-hand pane for the
diluent is blank. The diluent is always positioned at the top left (well A) of the master mix block. The
diluent is coloured light blue. The diluent is always assumed to be PCR-grade water and is used to
dilute the master mix, dilute samples and create dilution series. By positioning the mouse pointer
above the diluent well, a hover box reports the amount of diluent required.

o LA B N N N N
MultipleRulqu E 2082090

au are hovening over well & in

y + bix plate [5 tube positions)

___Mwiell tppe: Bml tapered tube

Thiz iz a Diluent well,

— T hiz well containg Diluent, 33ul needed.
nok including min. 20ul extra.

Wl TR Bi: Tip (50uL Tecan T

1 2 3 +« 5 &6 7

Please note that as with all liquids presented to the CAS-1200, a minimum of 20 uL additional to the
amount required is recommended. In the case of the diluent, due to the large tube size, it is
recommended that 100 uL exira is added to the tube.

3.11.1 Tips

The right-hand pane showing tip information appears after left-clicking on any fip plate on the
software workspace. In the case of tips, the right-hand pane provides information only. The overall tip
status as well as the status of each fip plate is shown. Information on how many tips are available,
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how many ftips are required for the current run and whether or not enough tips are available is
presented.

— Tip Infa
To modify tip availability, zelect tips on tip plates in the main window and use the
right-click menu to alter the status of the selected group of tips. Select tips by
left-click-dragging the mouse over a tip region, and shift- or ctil-left-clicking to
include non-adjacent tips in the selected group. Alternatively, alt+left-click a specific
tip ta tagale the availability statuz of the individual bip.

Tip Type Aevailable R equired |Enu:uugh Tips?
AL 156 10 ez
200ulL 140 1] Yes

Location Capacity | Tipz Remaining
Plate (3141 200l 94
Plate @42 200l 9E
Plate (3 B B0ul 0
Plate @ B2 B0ul 95

For information on how to load tip racks, refer to the section on Tips and Tip Racks.

As can be seen in the information presented in the right-hand pane, the software maintains a record
of which tips are available. The tip availability is recorded at regular intervals while the software is
running as well as upon software shutdown. Thus upon re-starting the software, the fip availability
should be correct unless tips were physically removed from the robot. Correct tip availability should
always be verified before a run is started.

If fip supply is exhausted during a run, please see the section on Exception Handling for further
details.
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3.11.2 Standards

The right-hand pane for the standards appears when a well, with its function set to 'standard’, is left-
clicked. As a default, the standards are typically located on the reagent block on the left of the
workspace. There may be more than one location for a standard dilution series, each of these
locations operates independently of other dilution series. The right-hand pane presents a significant
number of options to the user, these are discussed below.

Standards Options

|ze standards? [w

Ilze pre-mixed standards? [

Standard name: |Standard 1
Standards Count

Mo, of standardz: 5 EI

Standard Drilution O ptions

Concentration of first standard: 116800000

Enable mixing during dilution? [w

Ma. af bmes ta mix diluent and E
gtandard: :

Change tips after each diution? [

Standard D ata
Firgt well includes 150l extra. Other wells include BOUL extra.

NEEERRE

| |Di|. ratio |Eu:unu:entratiu:un |Water |Sample |T|:|ta| I

| ]2 11 o 8

a1 | ] [1500000 | | | L
22 [1in |10 150000

23 [1in |10 15000

a4 [1in |10 1500

25 |1in 10 150

Setting up a Dilution Series

First click on the Standard Plate. The above right-hand pane will appear.
Place a tick in the box marked 'Use Standards'. This enables the selected set of standards.

If the standards are pre-made and the robot is not to prepare the dilution series, then place a tick
into the 'Use pre-mixed standard series?' box.
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If desired, the dilution series can be given a name. Do this by clicking in the 'Standard name' field
and typing a new name, there is no need to press Enter. Alternatively, the default name can be left
in place.

Select the number of standards (dilution concentrations) you want. Initially, use the up/down control
buttons to set the number of standards to 2. The dilution ratio can then be entered into the table at
the bottom. The number of standards can now be increased to the required number. The dilution
ratfio is copied down the table as more standards are added.

Enter the concentration of the first standard. This concentration is purely for documentation purposes
and does not effect the operation of the CAS-1200.

To ensure a quality dilution series, mixing should always be enabled. Mixing would only be disabled in
rare circumstances. Mixing during dilution refers to the repeated aspiration and ejection of the liquid.

Set how many times the standard is to be mixed. Corbett Robotics Pty. Ltd. recommends that a
minimum of 5 mixes is selected. This will aspirate and eject the liquid five tfimes.

If desired, tips can be exchanged between each standard. Typically standards are created with the
same tip. The tip would be used to take an aliquot from the most concentrated standard. This aliquot
is then fransferred to the next standard and mixed. An aliquot is then taken to the next standard and
so on without changing tips. Each standard can be prepared with a fresh tip if this option is ticked.

Note that if a dilution series with varying ratios is required, the individual ratios listed in the table can
be edited by clicking in the appropriate cell and entering a new number. This allows maximum
flexibility when creating dilution series.

The concentrations of the standards listed in the table at the bottom of the right-hand pane are
based on the concentration of the first standard and the dilution ratios. The columns of water
volume, sample volume and total volume are automatically filled in once the standard is used in a
reaction.

Required Standard Volume

The original un-diluted standard is placed in the first well of the dilution series, typically this is well Al.

Once the dilution series has been added to a reaction, the software will calculate how much
volume of each standard is required. If the roboft is creating the dilution series then the volume of the
first standard is the most important volume as this is what must be supplied. The required volume can
be checked by positioning the mouse pointer above the well of the first standard. The hover box
which becomes visible reports the amount needed.

For reliable pipetting, it is essential to add a minimum of 20 uyL of volume in addition to the actual
volume needed.

Making Standards without Reactions

It may be desirable to have the robot create standards without pipetting these intfo a reaction plate.
This function is possible on the CAS-1200. To do this, set up a standard as described above. Once the
standard is set up, start the run. As no reactions are configured to utilise the standard, the user will be
prompted to enter the amount in uL of the standards to be made. Note that the amount refers to
one standard only but applies equally across all standards.

3.11.3 Reagents

To use reagents, left click on a well that is to be used as a reagent. The right-hand pane for reagents
will appear on the software's workspace. Reagents are normally located on the reagent block but
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can be located on other plates as well. Note that some plates may have several segments and
therefore several possibilities for the location of reagents. Refer to the section on 'Choosing the Right
Plate' for more details on segments and plate functions.

Reagent Optionz

|Jze reagents? [w

Reagent Configuration

NEELEREER

well | Mame [Det wol [ul] [ Wiscous?

4 | GAPDH Primer (Frad) [5ub) 15 No

B GEAPDH Primer [Fev] [Bubd] 1.5 Mo

C Tan(sU/l 0.25 Yes ..

D 10 No

E 10 No

F 10 No

G 10 No

H 10 No

Reagents can be added directly into the reaction tubes, or used to make up a master mix which is
then added to the reaction tubes. Before reagents can be used in master mixes, these reagents
need to be set up as described below.

It is preferable to make a master mix rather then pipetting individual reagents into reaction tubes. This
not only saves on tips but will also give better results. This is also frue when making multiple master-
mixes for primer arrays and the like.

Setting up the Reagents

Click on the desired plate segment and the above screen will appear in the right hand pane.
Enable the use of the reagent segment by ticking the 'Use Reagentsg' option.

The table that is shown in the right-hand pane allows the user to enter names of reagents, the default
volumes and specify whether or not the reagent is viscous. A slower pipetting speed is used for
reagents defined as viscous.

The volume entered in this table is the volume for that reagent if it is added directly to a reaction and
it is a volume per reaction. If the reagent is used in a master mix, the volume entered here is only the
default volume; it can be changed in the master mix component selection. Note that if a reagent's
volume is 0, the reagent can still be used in the master mix component selection but it will not be
shown in the reaction configuration. If a reagent's name is blank, the reagent will neither be useable
in the master mix component selection nor the reaction configuration.

If a reagent's name is left blank, that reagent will be shown in grey on the robot's workspace. This can
be seen in the bottom two wells in the diagram below.
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Reagent Volume Required

The software will calculate the total volume of the reagent that is required for this run once the
reagents have been added to the reactions (either through a master mix or directly in the reaction),
The required volume can be checked by positioning the mouse pointer above the well of the first
standard. The hover box which becomes visible reports the amount needed as shown below.

For reliable pipetting, it is essential fo add a minimum of 20 uL of volume on top of the actual volume
needed.

3.11.4 Master Mix

Master mixes can be prepared as a combinafion of reagents and diluent. The right-hand pane
allows access to all functions required to prepare master mixes. To prepare a master mix, left click on
a well that is to be used as a master mix. The right-hand pane for mixes will appear on the software's
workspace. By default, master mixes are located on the master mix block but can be located on
some other plates if needed.

There are two ways to make use of master mixes. A pre-mixed master mix can be defined or the
robot can automatically prepare a master mix. A pre-mixed master mix is a mix that the user may
have prepared off-line. A pre-mix contains all the necessary reagents. If a pre-mix is used, the user
only need define the volume of master mix per reaction. If the CAS-1200 is to automatically prepare
a master mix, then the software needs to be set up with the individual reagents and their volume per
reaction. The order in which the reagents are added to the mix can also be adjusted. Once the
master mix has been added to reactions, the soffware calculates
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kix Selection

Use Master Mixz '_ Load

Pre-mixed Master Mix

tachine-mixed kaster Mix

Source Well | MName Walume

Setting up a Master Mix

Click on the well where the master mix is fo be positioned. The above right-hand pane will appear.
To enable the master mix, place a tick into the 'Use Master Mix' option.

Robot prepared Master Mix

Please note that commercial master mixes do not fall info the pre-mixed master mix category when
dealing with the CAS-1200. Typically, these commercial master mixes require primers to be added.
Thus a commercial master mix and the required primers would be set up as reagents in the software
and then combined in a robot prepared master mix.

If a pre-made master mix is fo be used, place a fick in the 'Use pre-mixed Master Mix' option.

A name for the mix can be entered by clicking in the name text box and typing a name. There is no
need to press Enter.

Specify the volume per reaction of the pre-made master mix.

This completes the setting up of a pre-made master mix. Please see the section on Master Mix
Volumes to ensure a tube of sufficient size is used for the master mix.

Master Mix prepared by the CAS-1200

If the master mix is to be made by the roboft, ensure the 'Pre-mixed Master Mix' opftion is not ticked.

A name for the mix can be entered by clicking in the name text box and typing a name. There is no
need to press Enter. The default name can be left in place.
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In the lower right-hand pane, the total volume of master mix to be made is shown as well as the
additional volume. These volume are initially 0 until the master mix is added to a reaction. See below
for further discussion on master mix volumes.

The CAS-1200 performs mixing of the master mix as reagents are added, and then again after all of
the reagents have been added to the master mix tube. The mixing has been shown to be very
effective for a wide variety of master mixes. The robot can be made to pause after having
completed the master mix by placing place a tick into the 'Wait for confirmation after creating mix'
option. This can be useful if the master mix is to be vortexed after completion.

Typically the diluent water is added to the master mix first as this usually has the largest volume.
Following the addition of the water as each reagent is added, the robot performs a mixing operation
by drawing liquid into the pipette tip and then ejecting again. This process can be repeated several
times. The default number of mix cycles is three times. If desired, this number can be changed.

After the last reagent has been added, the CAS-1200 performs another mixing by repeated
aspirating and ejecting liquid. The default number of cycles for the final mix is five times. This number
can also be changed as needed.

Please note that the mixing operation operates on the following principle.

1. Aspirate the greater volume of the most recent liquid added or the volume already in the tube
with a limit of 50 pyL at the height sensed by the level sensor (if the sensor is not in use then the
default height).

2. Eject all the liquid at the default height.

The next step in creatfing a master mix is to add the reagents. To do this, click on the 'Configure Mix'
button. The Master Mix Component Selection window will be shown. Please refer to this section for
information on adding reagents.

Once the reagents have been added, you can view these reagents in the table at the bottom of
the right-hand pane as shown below.
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kin Selection

v Load

i

|lze pre-mixed Master Miz? | Save

hdazter Mix name: |Mi:-: C

Pre-mixed Mazter b

M achine-mixed kazter Mix

Configure Mazter Mix reagent names and default volumes fram reagent’ screen.
Yol of kaster Mix per sample: 20uL

Total vol. of Mazster kix bo make: Oul [+ Oul extra]

Wit for confirmation after creating mix? [

Mo, of times to mis each reagent: 3 E
Mo, of times ta mix at end: 5 EI

Config. Mix... | [nzert Order... | |D Q % |

Source |WEII | Marme |‘»-’|:|Iume
ki Block A, Water 10.65
Reagent Block, Pl 10 Buiffer 25
Reagent Block, B b gCl2 1.5
Reagent Block, C dMTPz 2
Feagent Block, 0] Frimer [fud] 1
Reagent Block, E Prirmer [rev] 1
Reagent Block, F Probe 1 0.5
Reagent Block, [ Probe 2 0.5
Reagent Block, H Taq [vizcousz)] 0.35

The reagents in the table are listed in the order in which they will be added to the master mix tube. It
is preferable that a large volume is added initially, followed by smaller volumes, and then followed
by a large volume towards the end. This order promotes the best mixing. Additionally, it is preferable
to add any buffer containing detergents at the end. This reduces the risk of froth forming on the
master mix.

To change the order in which reagents are added to the master mix, click on the 'Adjust Insertion
Order' button. The Insertion Order window will appear.
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Master Mix Reagent Insertion Order g

lUse the up and down controls to adjust the order that reagents
will be inserted into the Master Mix:

11.25 uL Diluent
2.5 ul 10+ Buffer
1.5 ul MgClz
ZuLdNTR

1 ul Primer(fwd)
1 uL Primer(rew)
0.5 uL Probe 1
0.25uL Tag

To move a reagent up or down the list, simply select the reagent by left clicking it and then click on
the 'Up' and 'Down' buttons to move the reagent in the list. This process can be repeated for all
reagents. When the desired order is defined, click on the 'Close' button.

Volume of Master Mix

The right-hand pane shows the total volume of master mix to be made as well as the additional
volume of master mix. These volumes are initially O until the master mix is added to a reaction. Please
ensure that a tube large enough to accommodate the sum of the two volumes is chosen as a
master mix tube. If a smaller tube is chosen, the software will issue an error which needs to be
resolved before the run can commence. Please refer to the section on fip re-use for additional
information on setting additional volumes for master mix creation. Tip re-use can affect the amount
of extra master mix volume required.

Additional Master Mixes

To set up another master mix click on another master mix fube and repeat the above steps. Please
note that reagents that are common between different master mixes can easily be added as
above. If certain master mixes have the same reagents but with different volumes (for example, in
optimisations), the reagent volume can be changed in the Master Mix Component Selection
window.

Preparing Master Mix without Reactions

The CAS-1200 can be used to mix master mixes without these being added to reactions. To do this,
set up a master mix as described above without setting up any reactions and start the run. Upon
clicking the start button, the user is prompted to enter how many reactions of master mix to make.
Pipetting of the Master Mix

The master mix is always pipetted info a reaction well first as it typically constitutes the greater
volume of the reaction. This behaviour is fixed in the Robotics Software and cannot be changed.
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Load pre-set mix...

This option is accessed via the 'Load' button in the 'Mix Selection' section of the right-hand pane. It
allows the user to load a master mix that had previously been defined and saved as a pre-set master
mix. Selecting this option will prompt the user to select a file that is a pre-set master mix. Upon
opening a file, the Reagent Selector Window appears. As the pre-set master mixes use reagents that
may not have been defined yet, the user must specify the location of each reagent that is used in
the pre-set master mix. When the Reagent Selector Screen first appears, some reagent locatfions may
already be in use by reagents previously defined.

If the name of the reagent used in the pre-set master mix is identical to reagents already set up,
these will automatically be allocated to those positions. All reagents must be assigned to locations;
otherwise the reagent import will be cancelled.

On the right of the screen, each reagent to be assigned appears in a white box. To assign a reagent
to a specific location, click and drag the white box to the well that is to be used. Alternatively, if the
exact location does not matter, click and drag the 'Auto’ white box from the lower right to the
desired reagent segment. The reagents will automatically be assigned to a location. As each
reagent is assigned a location, the white boxes turn grey.

The 'Reset All' button un-assigns all reagent locations (other than those that were defined upon
entering this screen).

Click 'Next' to continue.

Save pre-set mix...

This option allows the user to save the master mix that has been set up as a pre-set master mix. This is
particularly useful if a master mix is used regularly but the sample and the reaction configuration
changes frequently.

Master Mix Component Selection

To add or modify reagents that are contained in master mixes or to modify the amount of master mix
per reaction, follow the steps outlined in this section.

The window shown below controls the components of a master mix. The table allows for reagents to
be added by simply clicking in the 'Use?2' column. Volumes can be altered to suit the master mix that
is being modified.

At the top of the window, enter the master mix volume per reaction. A value can be typed into the
text box or the arrow buttons next to the text box can be used. There is no need to press Enter.

Enter the default sample volume that is to be used (please note that this sample volume can be
edited when configuring the reaction). The total reaction volume is then calculated and shown - the
total reaction volume cannot be edited.

Now the reagents that are contained in the master mix must be chosen. Do this by clicking on the
cell in the 'Use?' column and either ticking or un-ficking the check box. Repeat this until all the
reagents are chosen. The water (diluent) volume is automatically adjusted to make up the
difference between the combined reagent volume and the volume of master mix per reaction. The
water will always be added unless the reagent volumes add up to the desired master mix volume.

In the software there are two ways of defining how much reagent is added to each of the master
mixes. The first way is by setting up the reagent volumes as part of the reagents. The values entered
at this point reflect the 'default’ volumes of that particular reagent. These default values are the
values initially shown in the Master Mix Component Selection table (above) as well as the volume
reported for the reagents in the pre and post-run report. If these are the correct volumes for the
master mix, then leave the values shown as they are.
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Master Mix Component Selection

— Summary

b ake mix up to thiz volume [not including zample/MTC volume]: IPU E ul

Default sample volume for this mis: |5 El ul
ID El ul
|25

How much reagent to manually insert per reaction?

Default reaction volume:

— Component volurmes

Select reagents [and their volumes] to uze in this mis. [water volume iz automatically calculated)

Plate |Tube |Localion M armne |Use'? |\-"0I. per Reactio
W ater Yes 10.65

Fieagent Block 1.5mL tapered tube i) 10w Buffer Yes 25

Reagent Block 1.5mL tapered tube B b gll2 Yes 15

Feagent Block 1.5mL tapered tube C dMTPs Yes 2

Fieagent Black 1.5mL tapered tube 0] Prirner [firud) Yes 1

Fieagent Block 1.5mL tapered tube E Primer [rew] Yes 1

Reagent Block 1.5mL tapered tube F Probe 1 Yes [IR]

Reagent Block 1.5mL tapered tube G Probe 2 Yes 05

Fieagent Black 1.5mL tapered tube H Tag Yes 035

LCancel | oK |

The second way is by changing the default volume in the table above. By clicking on these volumes
individually, the amount of that reagent, in this particular master mix can be altered. It is important
to note that changing the volume of the reagent in the master mix configuration is NOT reflected in
the reagent right-hand pane and thus does not alter the volume for that reagent if the reagent is
used anywhere other than this master mix. This feature is very important as it allows for one reagent to
be used in different master mixes in varying volumes. When all the reagents have been added and
the volume adjusted, click 'OK'.

3.11.5 Samples

On the CAS-1200, samples are simply groups of wells. These "sample" groups form the basis for the
logic in Robotics Software's behaviour to eliminate cross-contamination by tip re-use. The wells
making up the samples also have the advantage that their names, an ID (such as a barcode) and
their starting concentration can be defined and imported from an external source such as an Excel
spreadsheet.

When a sample plate is left-clicked, the right-hand pane for samples is shown. At the top of this
window, the sample bank list is shown. Under the sample bank list a number of buttons control
functions associated with the sample banks. At the bottom of the window, all the samples available
on the selected sample plate are shown. Note that the samples in grey are currently not assigned fo
a sample bank.
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Sample Banksz [zelect a zample bank o highlight thoze zamples]

Wl ater
Standard 1, 5 wellz]

Delete Bank. Bename Bank. Mew Bank Edit Bank.

Sample D ata [for selected plate]

Samples must be part of a bank befare they can be uzed.
Samplez nat in banks are greyed out.

||] ol = LIS |

C [wel |Sample Mame | |0 [Barcode] | Barksz | Conc. -
A1 Sample A1 @ C1 1]
E1 Sarnple B1 22 C1
1 Sample C1 (=2 C1
L1 Sample D @ C1
E1 Sample E1 =2 C1
F1 Sample F1 3 C1
G1 | Sample G1 = C1
H1 | Sample H1 =2 C1
A2 Sample A2 =2 C1
BZ | Sample B2 = C1
C2 | Sample C2 & C1
02 | Sample D2 = C1
EZ2 | Sample E2 = C1
F2 | Sample F2 @ C1
G2 | Sample G2 = C1
H2 | Sample H2 = C1

o oo oo oo oo oo oo oo o

Sample Bank List

The sample bank list at the top of the right-hand pane lists all the available sample banks. The diluent
water is always shown in the list as the diluent and can be utilised as a "sample" for non-template
controls (NTCs). The list also shows standards as these, once set up, are freated in the same way
samples are. In the example above, the only "true" sample bank is the bank named "CR Sample Set
1". This name was entered when the sample banks were created as described under 'Plate
Operations'. The right-hand pane can be used to rename sample banks, delete sample banks, add
new banks and edit sample banks.

To delete a sample bank, select the bank to be deleted by left-clicking on the bank in the list. By
clicking on the 'Delete Bank' button the sample bank will be deleted. Deleting the sample bank will
not affect samples names, IDs or concentrations.

To rename a sample bank, select the sample bank by left-clicking on it in the list. Then click on the
'‘Rename Bank' button. The user will be prompted to enter a new name.
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A new bank can be created by clicking on the 'New Bank' button. The user will be prompted to
enter a name for the sample bank. Once the new bank is created, this bank will contain no wells.
The 'Edit Bank' function is described below.

For the software to be able to use samples, these samples must be grouped together in Sample
Banks. For the purposes of samples, Sample Banks are groups of wells on a sample plate. The sample
banks can be continuous groups of wells or a combination of individual wells scattered over a plate.
Sample banks cannot span multiple plates.

There are three ways of adding samples to a sample bank, the first method is described under 'Plate
Operations' and involves selecting wells on the plate and then adding these to a sample bank. The
second and third methods are discussed below.

Adding Wells to Sample Banks using 'Edit Bank'

Adding wells fo sample banks using the edit function is very straight forward. If a new sample bank is
needed, create a bank using the 'New Bank' button. Alternatively, an existing bank can be selected
by left clicking it in the sample bank list. With a bank selected, click the 'Edit Bank' button. The Edit
Sample Bank window will appear as shown below.

Select samples for sample bank

Sample Bank Selection
Click on a well to add to zample bank. Mousge: right-click on well to access ather plate options,

L K

Cancel

C1: Sample (200uL PCR tube)

1 FJ 3 4 5 [ T § 9 10 11 12

CO000000
COO00000O0
CO000000
COO00000O0
COO000000
COO00000O0
COO000000
CHONONORONONORE,
CO000000
CO000000
COO00000O0

m

Then simply left-click mouse pointer on the wells that are to be added to the sample bank. When
finished, click on 'OK'.
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Adding Wells to Banks using the Sample Table

If a new sample is needed, create one first as described above. In the Sample Data area, click on
the <select sample bank> drop down menu. When the menu appears, click on the sample bank
that wells are going to be added to. Once the sample bank is selected, an additional column will
appear in the table. The additional column displays a 'Yes' if a well is in the samples bank or a 'No' if
not.

Sample D ata [for zelected plate]

Samples must be part of a bank before they can be used.
Samplez nat in banks are areyed out.

N

C |'wel |Sample Mame | IDv [Barcode] | B arkz | Conc. -
A1 Sample A1 @ C1 1 1]
E1 Sample B1 @ C1
1 Sample C1 @ C1
(B} Sample 01 @ C1
E1 Sample E1 @& C1
F1 Sample F1 @ C1
1 | Sample G1 @ C1
H1 | Sample H1 &= C1
A2 | Sample A2 = C1

[T S [ I T R ey
Lo B s A e s R s Y s e o

By clicking on the cell with the 'Yes' or 'No', the status of the well can be changed.

Sample Data

Sample data such as a sample name, sample ID and a concentration can be entered in the sample
table. Samples are automatically given default names based on their position in the Sample Plate.
Sample ID and Concentration can also be entered in separate columns. All sample data can be cut
and pasted to and from spreadsheets, including Microsoft Excel. The sample data is used in the post-
run report and when exporting reaction data to other systems including the Corbett Rotor-Gene.
Alternatively, sample data can be imported from a variety of text-based files. To import sample data,
click on the 'Import sample names' button and refer to the section on importing sample names.

Sample Normalisation

The CAS-1200 can dilute the sample into the reaction to normalise the sample to a given
concentration. This sample normalisation feature is further discussed under Reactions. To use this
feature, all the samples that are to be normalised must have a specified concentration. The sample
normalisation works by adding reduced amounts of sample to the reactions and then making up the
shortfall by adding diluent. Note that the normalisation is limited by the smallest amount of either
sample or diluent that needs to be pipetted - this limitation usually implies that the samples cannot
span concentrations of more than one order of magnitude.

Sample Volume required and Setting up
Samples can be stored in a variety of plates or tubes. Refer to the section on 'Choosing the Right
Plate Type' for further details on selecting an appropriate plate to present samples to the CAS-1200.

The software reports individual sample volumes required in a hover box. The hover box appears
when the mouse pointer is positioned over a sample well.

For reliable pipetting, it is essential fo add a minimum of 20 uL of volume on top of the actual volume
needed.
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In the case of samples, 20 uL may not always be available. To pipette from wells that contain less
than 20 pL of volume, a manual height calibration may need to be performed to ensure that the
pipette tip can go low enough into the sample tube to take a full aliquot. Further, the error detection
level may need to be set differently to avoid repeated reporting of level sensing errors. It has been
shown that the CAS-1200 can take an aliquot of 5 uL from as little as 10 L.

3.11.5.1 Importing Sample Names

Sample names can be imported from any texi-based spreadsheet or file using the generic file
importer.

From software such as Microsoft Excel which does not normally save its data in a text-based format,
other formats can typically be exported. For example, from Excel, files can be exported by using the
"Save As..." optfion and selecting "CSV (Comma Delimited)" as the file type from the "Save as Type"
selection box.

To Import Sample Names
Click on the Sample plate to show the sample right-hand pane. Click on the 'Import sample names'
button. The Import window will appear.

To illustrate the importing of a texi-based file, the spreadsheet below was created using Microsoft
Excel.

A B I D E

1

2 Mames Age Sex Barcode
3 Fatient 1 21 M 76543
4 Patient 2 o hd 432676
5 Fatient 3 56 F S67565
B Patient 4 12 M 896432
7 Patient 5 32 F 239824
8 Patient 5 54 F 123223
g

This spreadsheet was saved as a .csv file. When opened with Notepad, the csv file looks like this.

B Excel.csv - Notepad

File Edit Format Miew Help

Mames, Age, Sex, Barcode
Patient 1,21,M, 876543
Patient 2,32,M,432676
Patient 3,56,F, 567565
Patient 4,12,M, 306432
Patient 5,32,F, 239824
Patient &,54,F,122223

In the Import window, in the 'Filename' area click on the J button to open a file to import window.

Ensure that the Separator is selected as the comma. Other separators such as Tab can be used. If
needed, the ASCII code for any character can be specified, making the import function universal.

In the 'Import Option' areaq, select the starting row as row number 2. We start importing at row 2, as
the first row only contains the headings for the columns and no data.
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In this case there is no need to limit the sample count as only 6 samples are defined. The sample
count needs to be limited if a spreadsheet contains more than 96 (or 384) rows of data. Otherwise
the software will try to import more sample names than the spaces available on the plate.

Specify from which column the sample names are to be imported. Looking at the .csv file above, the
sample names are in column 1.

In the example above, barcodes are listed in column 4. If these barcodes are to be imported, place
a tick intfo the check box to enable the importing of sample IDs. Select column 4 as the import
column.

The example does not contain information on sample concentrations. If the concentration is to be
specified, enable the concentration import by placing a fick in the check box. The column for the
sample concentration also needs to be specified.

Some text-based spreadsheets contain text or symbols that do not have any meaning. These can
include strings of $, " or # symbols. If these are not required as part of the names, they can be
removed by typing them into the 'Remove from text' text box. Ensure that the check box is also
ficked if these kinds of symbols are to be removed.

After all the above options have been set, the 'Import Sample Names' window looks like this:
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Import Sample Mames [z|
Filename [rmpart Options Irnport
|aptureshiyiorkspacetnotepad? bmp .. Start at row: Z =

L~ | Cancel
[ Limit zample count taor: 95 | = |
Separator [ - |
Sample name from colurmn: [~ ]
~ Tah 3 L [+ |
v iLoad ID fromm colurmn |4 -]
{+ Comma —
[ Load Conc. from column: |1 | = |

™ ASCI Char [g E |

[~ Remowe from fields; separate with |:

File Caontents

Mames.Age Sex Barcode

SAMPLE DATA STARTS HERE
Fatient 1,21, 876543

Patient 2.32.M 432676

Patient 3.56,F 557565

Patient 4,121 ,896432

Patient 5,32,F. 239324

Fatient 5.54.F 123223

Impart Preview

No. M ame [ Cal 2 |Cal 2 [ID

1 Patierit 1 21 d B7E543
2 Patierit 2 2 i 432676
3 Patierit 3 56 F 567565
4 Patierit 4 12 d B96432
5 Patierit 5 32 F 239524
B Paticrit & 54 F 123223

The Import Preview shows the desired sample names in the 'Name' column, similarly the barcodes
are in the 'ID' column. The datais now ready to be imported, click the 'Import' button.

The imported data in the sample right-hand pane will look like this.

Whell | Sample Mame Sample 1D | Conc. | CR Sample Set
A1 Fatient 1 27543 1] Yes
B1 Fatient 2 432676 1] Yes
C1 Fatient 3 BE75EE 1] Yes
L1 Fatient 4 896432 1] Yes
E1 Fatient & 2335824 1] Yes
Fi Fatient & 123223 1] Yes
&1 Sample G1 @ C1 0 Yes
H1 Sample H1 = C1 1 Yes
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Please note that the importing of sample data does not automatically make samples part of a
sample bank. See the section on Samples for adding wells to sample banks.

Note that any previous sample data in the sample table will be overwritten.

3.11.6 Reactions

Setfting up reactions is fundamental to the operation of the CAS-1200. The robot performs those
functions which are programmed as reactions - the reactions can be defined as an operation. The
‘reactions' can take a variety of forms. Perhaps most importantly, a reaction can combine a sample
or standard with master mix in a reaction plate. Reactions can also refer to other operations, such as
copying a plate, pausing the robot to allow user intervention and many others. The robot's functions
in a given run are defined by the sequence of reactions which are listed in the Reaction List, the
upper half of the reaction right-hand pane.

The right-hand pane for the reaction is made visible by left-clicking on a reaction plate.

Reaction List

Skip wells in C2.

Pipette 5uL of Sample Bank 1 + Mix C to C2. (2 wells)
i Pipette 5uL of Water + Mix C to C2.

Pipette 5ul of Standard 1 + Mix C to C2. {4 wells)

Agd.. | | | | |
Special... | Select Al | | | |

The lower half of the reaction right-hand pane is known as the Reaction Data. It lists all the wells and
their contents on the selected reaction plate. The reaction data comprised of the well location and
well contents can be exported in a variety of formats. To export reaction data, click on the 'Export
reaction list' button and refer to the section on exporting reaction data.

The Reaction List

The Reaction List is manipulated by the buttons below the list. These are as follows:

To set up a new "simple" reaction click the 'Add' button. The Reaction Configuration window will
appear.

Existing reactions can be altered by selecting a reaction to be changed (left click on the item in the
Reaction List) and clicking the 'Edit' button. The window appropriate to the reaction will be opened.

Existing reactions can be copied by selecting a reaction to be changed (left click on the item in the
Reaction List) and clicking the 'Copy' button. The user will be prompted to copy the reaction in place
or to the end of the list. By choosing the 'in-place' option the reaction copy will appear immediately
after the selected reaction. If copied to the end of the list, the reaction copy will be added to the
end of the list.
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Existing reactions can be deleted by selecting a reaction (left click on the item in the Reaction List)
and clicking the 'Delete’ button. Once a reaction is deleted, the operation is irreversible. Multiple
reactions can be deleted by selecting multiple items in the list. This can be done while holding down
the shift key.

Reactions that involve pipetting operations are bound to a specific target plate. If the target plate is
to be changed the reaction can be edited. Alternatively, the reaction can be re-targeted as follows.
Select the reaction to be retargeted by left-clicking in the Reaction List, select the new target plate
by left-clicking on it and then click on the 'Retarget' button. The selected reaction will be moved to
the new plate.

The '2' button gives a short summary of each reaction type.

The order of reactions may need to be changed. Click on the reaction that is to be moved up or
down in the Reaction List. Then click on either the 'Up' or 'Dn' buttons fo move the selected reaction
up or down. Multiple reactions can be moved up and down by selecting multiple items in the list. This
can be done while holding down the shift key.

To set up a new "special' reaction click the 'Special...' button. The Special Reaction menu will
appear.

The 'Select All' button selects all the reactions in the list.

If the total number of reactions configured on one plate exceeds the number of reaction wells a
warning will be flagged. This warning must be resolved before the run can be started.

Reactions are added to the reaction plate consecutively. For example, if two reactions are set up in
friplicate with a sample bank of 12 samples, the two reactions would each use 36 wells. These 36
wells would be added consecutively to the reaction plate thus using 72 wells.

Types of Reactions

The CAS-1200 and software can be configured to set up numerous types of reactions. Outlined
below are some examples. All these reaction can be configured via the Reaction Configuration
window or via an option in the Special Reaction menu.

The Reaction Configuration, accessed via the 'Add' button allows for relatively straight forward
reaction set ups. These primarily involve combinations of master mix or reagents with sample banks or
standards. Reactions with only master mix or only sample banks (eg. plate loading or copying) can
also be set up.

The reactions that can be configured with the Special Reaction menu are significantly more
specialised and complex. Please refer to the relevant sections for further details.

Setting up the Reaction Plate
The reactions are often set up on ?26-well, 36-well or 72-well loading blocks. Refer to the section on
'‘Choosing the Correct Plate' for details.

Checking the Set Up

A reaction set up can easily be verified by running a simulafion in virfual mode. Alternatively, if the
mouse pointer is positioned above wells that contain liquid, the sofftware will highlight the wells where
that liquid is being pipetted to. For example, if the mouse pointer is positioned over a master mix, the
wells of the reaction plate in which the master mix is present will also highlight. This is a very
convenient way of checking that the set up is in fact correct.
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3.11.6.1 Reaction Configuration

The Reaction Configuration window becomes visible upon clicking the 'Add..." bufton on the
reaction right-hand pane. The Reaction Configuration contains a variety of options to combine
liguids that have been defined as samples, diluent, master mix, standards or reagents. Options exist
for pre-mixing or post-mixing, selecting destination of plates and others. Unavailable options are
greyed out.

The reaction configuration works on the following principle:

hlaster Mix (one ar mare)

Sample Bank ly
ar + Feagent (one ar more) el s i
Mathing .
Mothing

Total valume
per reaction

Repeats

4k i dddd i diddddddnsd

Reaction Plate

The reaction configuration window is broken down into several sections accordingly. These sections
are

samples

e reagent/master mix

e reaction plate selection
e volume

e repeats

e ofher options

These sections can be idenfified in the figure below.
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(= [x]]
Samples Mazter Mix and Reagents Reactiohs
Sample bank: Master mix: Reaction plate: "
& |No samples [empty wellz) j (é ) _ (%'5;% |C2 &3
Fre-mix before taking sample? ) |
- Made up to thiz volume:
Mormalize samples? EI
Mode: | J E'
Mormalise to: E
Reagents: And this number of wells:
Min. Volurne: E % Replicates: 1 E
ot
. Tatal reaction wells: E
Advanced settings: Primerfwc]
J Frimer(rev) ; _
Erobe 1 Mix zettings:
Probe 2 Mix on ejection? r
Taq Times o mix: B
Advanced settings:
I -
-
LCancel I Ok |

Samples Section

This option allows selection of one of the available sample banks. No more than one sample bank is
allowed per reaction. This would lead fo cross-contamination of samples by pooling. Pooling is
discussed with the special reactions. By clicking on the drop down menu as shown below, all
available sample banks are listed. The 'Water' sample bank is always listed as it is the diluent. The
diluent is very useful when creating non-template confrols (NTCs). In this example, a dilufion series
called 'Standard 1' and a set of samples called 'CR Sample Set 1'is also listed. If the 'No Samples'
optionis chosen then no sample bank will be added to the reaction mixture.

Samples
Sample bank:

Bank CH Sample Set, 8 zamplelz]

An option is provided to pre-mix samples. If this option is ticked, as an aliquot from the sample tube is
taken, the pipetting head repeatedly pipettes up and down before taking the final aliquot. This
option can be useful for samples that have a tendency to settle. The pre-mix draws a volume equal
to the amount to be aspirated; this volume is fixed and cannot be changed. The pre-mix is repeated
five times, this is also fixed.

Master Mix and Reagent Section

A single or multiple master mixes can be added to reaction wells. Place a fick next to the master mix
that is fo be added to the reaction. Any master mix previously configured can be chosen. If a
reagent is part of a master mix, that reagent will be removed from the reagent list as soon as the
master mix is selected. This is fo prevent any reagent being added twice to the same reaction. For
example, if “Labelled Dual Probes” contains 10x buffer and is pipetted into a reaction tube, 10x
Buffer is removed from the reagent list and cannot be added in the same reaction.

Similarly, any reagent that has been configured can be added to the reaction (unless it is part of a
master mix that has already been added to the reaction). Place a tick next to the reagent that is to
be added to the reaction.
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Reaction Plate Selection

By clicking on the _-| button, all available reaction plates will be shown in a window. Choose the
reaction plate that the current reactions are to be added to. If only one reaction plate is available,
this plate is selected by default.

Volume Section

If a sample bank is selected, the volume of the sample bank can be selected. Note that all wells in a
sample bank are treated equally. For example, if a sample contains 10 wells and 5 pL is selected as a
volume, then 5 ulL of each of the 10 wells is used in the reactions.

The master mix and reagent volumes have previously been configured elsewhere. These volumes
cannot be altered in the reaction configuration. The total volume is automatically calculated based
on the combination of the sample, reagent and master mix volumes.

Replicates Sections.

When a Standard or Sample Bank is selected in the “Select ONE of these set:” option, the replicates
option appears.

And thiz number of wells:

El é’ Feplicates: 1 EI
Total reaction wells; E

The “Number of wells” option is the standards or sample bank size relating to wells assigned.
Replicates are the number of repeats of standards or sample banks. For example, in the right-hand
diagram above, because a sample bank containing 8 samples was selected as the number of wells
shown is 8 (greyed out) and the number of replicates is 0. The user enters the required number of
replicates in the “Replicates” option; the total number of wells will increment automatically.

The maximum number of replicates is defined by the reaction plate total well number allowing for
standards etc. Replicates of standards and sample banks occur sequentially in the reaction plate.

An option is provided to automatically make every second well in the reaction plate a “No Template
Conftrol” (NTC). By selecting the option 'Alternate sample wells with water' option, every second well
in the reaction plate will be prepared with water rather than sample. If this option is selected, the
replicates option is disabled and automatically defaulted to one replicate.

Other Options

In a standard reaction setup that combines master mix and sample, the master mix is added first and
the sample second. In this case, the sample can be mixed info the master mix by repeated drawing
liguid into the pipette and ejecting it again. This option is enabled by placing a tick in the 'Mix on
ejection?' check box. The number of mix cycles can also be changed. The volume mixed is the
larger of either the well contents or the Iast volume of liquid added. This option is particularly useful
when pipetting a very small volume of sample (less than 3 uL) as the mixing 'rinses' all of the sample
out of fip.

Sample normalisation provides functionality fo normalise samples of varying concentrations to one
final concentration. The sample normalisation option can only be used if the concentrations of the
samples are defined. The option is enabled by placing a tick into the 'Use normalisation?' option. If
normalisation is selected, the final concentration must be specified. If the range of concentrations is
too large, a warning will be flagged. The range of concentrations is directly related to the amount of
sample pipetted; the lower the lowest concentration, the smaller the volume of the highest
concentration that is fo be added to the reaction plate.
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Typical Reactions

Following is a list of typical reactions and how these can be set up using the Reaction Configuration
window.

—_

¥ o N o~ DN

. Master mix with no sample

Master mix with standard

Master mix with any sample bank

Sample bank with no master mix (sample bank copying)

Sample bank with reagents not used in a master mix

Sample bank with master mix and reagents not used in a master mix
No Template Control with master mix

Alternate samples or standards with NTC

Empty wells

1. Master mix with no sample

In the samples section choose 'No samples (empty wells)'
In the master mix section choose the master mix

In the repeats section enter the number of wells to be pipetted (as no sample bank is used, the
number of repeats will equal the number of wells in the reaction plate)

Click 'OK'

2. Master mix with standard

In the samples section choose the dilution series (a sample bank) to be used

In the master mix section choose the master mix

In the repeats section enter the number of repeats (the number of wells in the reaction plate
will be the result of the number of standards in the dilution series multiplied by the number of

repeats, eg. 3 fold dilufion series in friplicate results in 9 wells)

Click 'OK'

3. Master mix with sample bank

In the samples section choose the sample bank to be used

In the master mix section choose the master mix

In the repeats section enter the number of repeats (the number of wells in the reaction plate
will be the result of the number of wells in the sample bank multiplied by the number of

repeats, eg. 10 sample wells in triplicate results in 30 wells)

Click 'OK'

4. Sample bank with no master mix

In the samples section choose the sample bank to be used
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In the repeats section enter the number of repeats (the number of wells in the reaction plate
will be the result of the number of wells in the sample bank multiplied by the number of
repeats, eg. 10 sample wells in triplicate results in 30 wells)

Click 'OK'

5. Sample bank with reagents not used in a master mix

Reactions can be set up by pipetting individual reagents into the reaction tubes. Although
possible, it is not recommended practice.

In the samples section choose the sample bank to be used

From the listed reagents, choose the reagents to be used

In the repeats section enter the number of repeats (the number of wells in the reaction plate
will be the result of the number of wells in the sample bank multiplied by the number of
repeats, eg. 10 sample wells in triplicate results in 30 wells)

Click 'OK'.

6. Sample bank with master mix and reagents not used in a master mix

In the samples section choose the sample bank to be used

In the master mix section choose the master mix

From the listed reagents, choose the reagents to be used

In the repeats section enter the number of repeats (the number of wells in the reaction plate
will be the result of the number of wells in the sample bank multiplied by the number of
repeats, eg. 10 sample wells in triplicate results in 30 wells)

Click 'OK'.

7. No Template Control with master mix

In the samples section choose the water which forms the basis for the NTC
In the master mix section choose the master mix

In the repeats section enter the number of wells to be pipetted (as water is used, the number
of repeats will equal the number of wells in the reaction plate)

Click 'OK".

8. Alternate samples or standards with NTC

In the samples section choose the sample or standard bank to be used

In the master mix section choose the master mix

In the repeats section, check the 'Alternate samples wells with water' check box. The number
of repeats entered is irrelevant. The number of wells in the reaction plate will be twice the

number of wells in the sample or standard bank.

Click 'OK'
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9. Empty wells

The software can be configured to "skip" wells. It does this by inserting empty wells info the
reaction list

In the samples section choose 'No samples (empty wells)'
Select no reagent or master mix

In the repeats section enter the number of wells to be skipped (as no sample bank is used, the
number of repeats will equal the number of wells skipped in the reaction plate)

Click 'OK".
3.11.6.2 Special Options (Special...)

The special reaction menu lists a number of reactions that cannot be set up using the standard
reaction configuration window. The reactions listed below involving pipetting operations (all but the
first four items) typically have a special feature that allows for minimum ftip usage. However, due to
minimum tip usage, in a number of cases cross-contamination may occur. Before using these
'special’ reactions, ensure that the function is well understood. It is also recommended that the user
perform simulations before using these reactions.

Add pause (30 sec.)

In some reaction set-ups a timed pause may be required between pipetting operations. For
example, some set up may require incubation times before more liquid is added fto the plate. By
selecting this opfion, a 30 second pause is inserted into the reaction list.

Add pause (arbitrary)

Similar to the 30 second pause above, but the user is prompted to enter a time which can be any
length between one second and one hour.

Add 'reset eject position' (works with samples only)

As the reaction list grows, wells in the reaction plate are used in a consecutive manner. This
behaviour cannot be altered in the software. However, a resetting of the ejection location forces the
software to start pipetting into a reaction plate from its first well again, typically well Al.

For example, if two reactions are set up in triplicate with a sample bank of 12 samples, the two
reactions would each use 36 wells. These 36 wells would be added consecutively to the reaction
plate thus using 72 wells. In some instances, for example when pooling sample plates, it may be
convenient to reset the eject position between reaction set ups. In the example above, the two sets
of 36 wells would normally be pipetted consecutively, if a reset eject position' was added between
the two reactions in the reaction list, the robot would initially pipette the first set of 36 wells, reset
back to well A1, and then pipette the second 36 wells. The result is that the two sets of 36 wells would
be pooled on top of one another.

Add 'pause until confirmation'

Similar to the fimed pauses above, adding this pause causes the robot to wait. However, these
pauses do not have a fime limit, these pauses wait for the user to perform a task and then click 'OK'
to continue. When setting up this type of pause, the user is prompted to enter a message which is
part of the message box that appears during the run.

For example, if a 'pause until confirmation’ pause is added, the user is prompted to enter a message.

If the user enters "Robot paused, waiting for user fo spin reaction plate”, then during the run the
following message box will appear.
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Add sample bank pooling step

This pooling operation refers to the pooling of sample banks. Therefore it is possible to pool two or
more sample plates (each plate defined as a separate sample bank) or pool individual samples
defined as sample banks on one plate. Sample pooling was touched on above under the 'reset
eject position' heading.

The following run set up illustrates this plate pooling function and the difference to the pooling
discussed thus far. Three sample banks are to be pooled. All sample banks are separate plates, one
located in position B1, B2 and C1. All sample banks contain 26 wells. If the sample banks were
pooled using a reset of the eject position, the pooling would require 288 tips. Ninety-six tips for each
sample bank. Using this pooling function, the tip count can be reduced to 96 tips for the entire
operation. However, two of the three sample plates would be contaminated. The operation would
be as follows: the robot picks up a tip, fakes an aliquot from sample plate B1, then sample plate B2,
and then sample plate C1. The three samples will then be ejected info the corresponding well in the
reaction plate at position C2. The second and third sample plates would therefore be
contaminated.

The Sample pooling window will look as follows.

Sample Pooling
Thiz feature pool: samples with optimal use of tipz. By default, this mode assumes the [i]'4
zamples to be pooled are dispozable reqardless of tip zettings. a single tip iz uzed for =
each output well, and contamination of samples may ocour. Cancel

Select the zample banks to be pooled:

Sample bank; |',a_-,‘i, gap j
Valurme: [3 E uL
Samples: Bul, CR Sample Set 1

Bul air gap

BuL, CR Sample Set 2

Bul air gap

BuL, CR Sample Set 3

Total wolurne: 250l Bemove

Samplez must be part of a bank to be available for pooling, and each pooled
bank must have the same number of wellz. Each bank may have its own vaolume.
F axinmum total wolume is 2000l

Select the reaction plate to pool into;

Reaction plate: |C2 j
First well: 1 -

Wi court: 3 E|

Advanced Options
[ Akenate ejection mode? [don't multi-pickup]

-

Premix count: El [D'to dizable]
bl wolume? i E ul [0 to uge automatic walue]

To set up this type of sample pooling, select the 'Add sample bank pooling step...' from the menu -
the Sample Pooling window wiill be shown.

1. Select the first sample bank from the drop down menu.

2.  Select the volume of this sample bank to add.
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Click the 'Add' button.

Select the second sample bank from the drop down menu.
Select the volume of this sample bank to add.

Click the 'Add' button.

Select the third sample bank from the drop down menu.
Select the volume of this sample bank to add.

Click the 'Add' button.

Y o N oW

10. Select the reaction plate to pool info.

11.  Select the first well in the reaction plate - typically this is well Al.

In this example an air gap of 5 pL was placed between each sample. If needed, an air gap of
variable volume can be added between the sample pick ups. Do this by selecting the 'Air gap' from
the drop down menu.

Add sample bank duplication step

This reaction step is used to duplicate sample banks, for example for the purposes of plate copying.
Although it is possible to copy sample banks by adding standard reaction steps, this special step
conserves tips. If a sample bank of 8 samples was duplicated 5 times using the normal technique, 40
fips would be required. Using this method, only 8 tips will be used. This method makes use of the multi-
eject functionality (see fip re-use options). However, multi-eject does not need to be set up, this bank
duplication step uses this feature automatically.

The Bank Duplication Window should look as follows.

Bank Duplication

Thiz feature duplicates a bank of samples into multiple reaction plates, with optimal
uze of tipz. All reaction wellz used must be clean before the start of this step.
Cancel

L?‘

Select the zample bank to be duplicated:

Sarple bank: |I:H Sample Set 1 ﬂ

Select the reaction plates to duplicate into:

R eaction plate: ||:2

First vaell: &

5 -
Wolurne: 5 E ul

Reaction plates: |5yl C2 from A1
BuL, C2 from A2
Bul, C2 fram A3
BulL, C2 from A4
Bul, C2 from A5

Total waolume: 2EuL Bemowve

Select the amount of extra sample to aspirate and discard during mulbi-dispense:

Extra volurme: 1 E ul

Setting thiz to 2ero may reduce precision,
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To set up the above example of duplicating one sample bank of eight samples five times, follow
these steps:

1. Open the Bank Duplication Window

2. Select the sample bank to be duplicated in the drop-down menu
3. Set the first well fo well Al

4, Select the volume of the aliquot

5. Click on'Add'

6. Select the sample bank to be duplicated in the drop-down menu
7. Set the first well to well A2

8. Select the volume of the aliquot

9. Click on'Add'

10.Repeat steps 2 to 5 with first wells of A3, A4 and AS

11.Set the extra volume to the desired amount. The extra volume is the volume that is aspirated
over and above the volume required for the duplication. As discussed, an additional extra
volume is required to make the multi-eject more accurate. As a rule of thumb, set the extra

volume to half of the actual aliquot with a maximum of 10 pL.
12. Click on'OK'

The robot will take a tip, aspirate 30 L from the first well in the sample bank and eject 5 pL info wells
Al, A2, A3, A4 and AS5. The tip will then be discarded. With a second tip, the robot will aspirate from
the second well and eject into wells B1, B2, B3, B4 and B5 and so on. The total tip usage will be 8 fips.

Add special dilution step

The special dilution step is a specialised function that allows the dilution of a sample bank by adding
varying quantities of diluent and sample. The following is an illustrative example of how to set up a
special dilution step.

A sample bank contains eight samples. We wish to dilute the sample bank as follows: 8 uL sample, 2
uL diluent; 6 yL sample, 4 uL diluent; 4 uL sample, 6 uL diluent and finally 2 yL sample and 8 uL diluent.
Follow these steps to set up the dilution.

—_

. Create a sample bank with 8 samples

Open the Special Dilution Step window

Ensure that Diluent is selected as the diluent

Ensure that the correct sample bank is selected
Select the desired reaction plate

Select the first well to be well Al

Select 8 uL sample volume and 2 uL diluent volume
Click '‘Add'

Y o N o~

Select 6 uL sample and 4 uL diluent volume
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10.Click 'Add'
11.Repeat steps 9 and 10 for 4/6 uL and 2/8 pL

110

12.As this function also uses the multi-eject feature to minimise tip usage, an extra volume can be

specified for both the diluent and the sample.
13.Click on 'OK" when finished.

The final setup should look as shown below.

Dilution

Thiz feature perfarms one or more dilutions of a bank of zamples, with optimal uze of
tips. Far example, this can be uzed to mix zample/diluent in the following volumes:
Aul/45ul, 100l 40ul, 15ul/ 350k, 250l 250, If the zample bank haz 8 zamples,
the entire process will take 2 % 8 = 16 tipz. Diluent will be loaded first using a zingle tip
per zample, then each zample will be loaded using anather tip. The total valume for
diluent ar zample far each dilution lizted must stay under 1990l becausze of bip uzage
lirnitations.

Select the zample bank and the diluent;

Driluent; | Diiluemt

Sample bank: |EH Sample Set 1

=
[

Select the reaction plate to dilute into:

Reaction plate: ||:2 j
First vell: 21 -

Select the dilution ratios to use;

Sample volurne: |2 EI uL
Diluent volume: [ E‘ ul

Diiluticrs: Sample: Bul, Diluent: 2
Sample: Bul, Diluent: 4
Sample: dul, Diluent: &
Sample: 2ul. Diluent: 8

Remowve

Select the amount of extra zample to azspirate and discard during multi-dispenze;

Extra zample wal.: |4 E uL Extra diluent wal.: |4 E uL

Setting thiz to zero may reduce precizion.

Ok
Cancel

The robot will use 16 tips to perform this task. Eight tips are used to pipette the diluent and eight tips
are used for the samples as follows. Initially the robot would take a tip, draw up 24 uL of diluent from
the reservoir and eject 2, 4, 6 and 8 pL intfo wells A1, A2, A3 and A4 respectively. This operation is
repeated with a fresh tip for rows B through H. The ninth tip is used to draw up 24 pL of sample from
the first well in the sample bank. This is ejected into wells A1, A2, A3 and A4 with volumes of 8, 6, 4

and 2 ul respectively. This process is repeated for rows B through H.

Add serial dilution step

The serial dilution step is an alternative to setting up a dilution series as a standard. The advantage of
this serial dilution, it can be performed on any reaction plate, not just in a plate designated as a
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standard. For this set up to work a sample bank needs to be created with the same well count as the
pipetfting heads on the robot. In the case of the CAS-1200 this is limited to a single channel and thus
a sample bank with only one well.

An illustrative sample is used to demonstrate the operation of this function. A dilution series of 1:10,
1:10, 1:5 and 1:5 is to be created. A total volume of 50 uL of each standard is to be made. Follow
these steps to create the dilution series.

J—

. Create a sample bank which contains only one well

Open the special Serial Dilution window by selecting it from the 'Special' menu
Select Diluent as the diluent

Ensure the correct sample bank is selected

Select the reaction plate

Select the first well in the reaction plate, Al in this example

Select the volume that is to be created, 50 yL in this case

Select a dilution ratio of 1:10

Click 'Add'

Y o N O~

10.Select a dilution ratio of 1:10

11.Click 'Add'

12.Repeat steps 10 and 11 with a dilution ratio of 1:5
13.Click 'OK' when the set up is complete

The completed setup is shown in the Dilution window. The robot's actions are the same as making a
standard dilution series.

Add sample bank normalisation

The sample normalisation feafure can be accessed via the normal reaction configuration tool.
However, the function as it is presented here is useful for a greater variety of tasks. This sample
normalisation can be used to prepare a stock plate of normalised samples as well as a working plate
with a minimum number of tips. If a minimum number of fips are used, the sample plate is
contaminated with a very small amount of diluent.

Once again, an illustrative example is used to explain the functionality.

Assume a sample bank with eight samples is set up. The concentrations of the eight samples range
from 60 to 150 ng/uL (note that the concentration units are irrelevant). It is required that a stock plate
of normalised sample is created with a volume of 100 L of stock solution at a concentration of 50
ng/uL. In addition, a working plate with 10 uL of the stock solution is required.

To set up this reaction, follow these steps:

1. Create a sample bank of eight samples with varying concentrations between 60 and 150
Ensure two reaction plates are available at locations B2 and C2

Open the special sample normalisation window

Select the Diluent as diluent

Select the correct sample bank

Select the reaction plate to dilute into (the stock plate), in this example plate C2

N o o~ D

Select the first well in the stock plate, well Al in this example
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8. Select a final dilutfion volume of 100 yL

9. Select the desired concentration 50 ng/uL in our case

10.The set up for the stock plate is now complete

11.Place a fick in the 'Use secondary target?2' option

12.Select the second plate, plate B2 in this example

13.Select the first well in the secondary (working) plate

14.Select a volume of 10 L to be transferred to the working plate
15.Place a tick in the option to allow contamination

The reaction set up should look like this.

Sample Normalisation @

This tool performs sample-by-sample normalisation into a reaction plate. oK

Selectthe sample bank and the diluent; Eeneel

Diluent 10% Buffer

[
[

Sample bank: \CR Sample Set 1

Selectthe reaction plate to dilute into:

Feaction plate: |95we|| plate (vedical) (& B2
Firstwell: Al -

Selectthe dilution parameters to use:

Final wvolume: 100 EluL

Desired concentration: ‘50 El

tix count: 3 El

Fipette productto a secondary plate?

Use secondary target? [v

Secondary plate: |95we|| plate (verical) & C2
Firstwell: Al -
Secondary volume: il EluL

Achvanced options

[v allow contamination (Uses less tips, contaminates sample with diluent)

The robot will take a fip, pick up diluent, aspirate liquid from the first well in the sample bank and
eject the entire volume into well A1 of the stock plate and mix the dilution 3 fimes. The robot will then
use the same fip to take an aliquot of 10 uL from the stock plate and transfer this to the working
plate. This process is then repeated seven more fimes. The tip consumption for this job is only eight
200 pL tips.
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Exporting Reaction Lists

Any data shown in the reaction list can be exported in a variety of formats. The export feature allows
users to pass sample data directly to the Corbett Rotor-Gene or submit data into other data storage
systems. Upon selecting the 'Export Reaction List' option from the Wizards Menu or the reaction right-
hand pane, the Export Reaction Info window is shown.

Export Reaction Info

Export Mode Expart
C5Y File [Excel compatible] Lancel

Cutput Format

Cutput Format S pecifiers

A variety of formats can be chosen under 'Export Mode'. Some of the export modes are configurable
so that the exact content of the exported data can be specified. Other modes are "quick” to use
and have the data content pre-determined. The available formats are:

CSV File (Excel compatible) - a *.csv text file with comma separators between columns. The data is
fixed and contains the following: number, location, sample name, reagent name, sample type,
concentration, and target volume.

Rotorgene v4.4 - a *.sam sample file compatible with the Corbett Rotor-Gene software version 4.4 or
earlier. The data is fixed and contains location, sample name and sample type

Rotorgene v4.6 - a *.smp sample file compatible with the Corbett Rotor-Gene software version 4.6 or
later. The data is fixed and contains sample name, sample type and concentration

Custom, comma separated - a *.csv text file with comma separators between columns. The data
can be user defined.
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Custom, comma separated - a *.txt text file with tab separators between columns. The data can be
user defined.

Export directly intfo Excel 97 or later - creates an .xls spreadsheet file and if Excel is installed on the PC,
automatically launches Excel with the data imported. The data can be user defined.
Available data fields

The data fields available for export and their export string designators are as follows:

o Separator: %0
o Sample Number: %1
o Sample Location: %2

. Sample Type: %3

. Known Concentration: %4
o Sample + Reagent Name: %5
o Sample ID: %l (upper case ‘i)

o Repeat Number: %6

o Target Volume: %7

D Sample Name: %8

. Reagent Name: %9

. Reagent Names when used in Optimisation Wizard: %P

In the export modes where the data can be freely defined, the user must specify the data content
by writing an export string. For example, to generate a *.csv file which contained the sample
location, the sample name and the expected total volume, a valid format string would be:

%2 %00 %8 %0 %7

The %0 between the individual data fields indicates that a separator is to be inserted. A separator will
result in a comma in the case of a *.csv file. In an Excel spreadsheet, a column break would be
inserted.

3.12 Starting a Run
Before starting a run, please ensure the following:

° All fubes and plates are in their correct places and caps have been removed
. The correct tips are set as available

o Sufficient volume has been added to reagent and sample wells (all required volumes
can be checked by hovering over the wells)

o Enough diluent has been provided

Correct plate types have been chosen

All plates are correctly calibrated (position and height)

o
To start arun, press the = button located on the toolbar.

Shortly after clicking the run button, a checklist window will appear. This checklist looks similar to this.
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Checklist

Fleaze acknowledge the following mezzages and hit O, to continue.

|j] Blue mezzages are warnings and must be checked to continue.
Fed mezsages are erarz and prevent the run from starting.

| Mezzage
[]  Dwring this run, the robot wil rn out of S0uL tips,

[] Pleaze make sure the tip dispozal bos iz empty.
Check all boxes and hit OF. to continue.

Beport Cancel

The start checklist shows warnings and errors that may exist with the run. Error messages are shown in
red and a run cannot start until the errors are resolved. Warning messages are shown in blue and
simply require an acknowledgment before the run can start. However, the warnings are presented
for areason and in most cases it is advisable that all warnings be resolved before starting the run.

If the visible warning messages or errors are not enough to determine what the problem may be,
more detailed descriptions can be displayed by double clicking on the messages.

Corbett Robotics

i) Message:

Problem detected at wel A1, 96 wel plate (vertical) @ C2, wel capacity: 201uL. You are attempting to eject too much liquid into a wel. This can be caused by using a small mix wel,

using too many standards, or an excessive reaction volume.

If no warnings or errors exist then the checklist will look like this.
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Flease acknowledge the following messages and hit OK to continue.

IIj Blue messages are warnings and must be checked to continue.
Fed meszages are errors and prevent the run from starting.
| Message
[] Please make sure the tip disposal box is emply.
Check all boxes and hit OF to continue.

Bepart Cancel |

If the user wishes to see a pre-run report, click on the 'Pre-Run Report' button.
After selecting OK, the run will commence.

Progress of the run will be shown in the right-hand pane.

3.13  Warnings

Warnings and errors are indicated by the symbol in the toolbar or a red or blue message in the pre-
start checklist.

The source of the error or warning can be identified by clicking on the toolbar symbol. Warnings are
non-critical and the run can commence with active warning messages. Please note, warning
messages and errors are logged in the post-run report and in any support packages.

The following are warnings and do not need to be resolved to start a run but can lead to erroneous
results.

. Not Enough Small Tips - there is an insufficient supply of 50 L fips

o Not Enough Large Tips - there is an insufficient supply of 200 pL tips

) Well Too Full - too much liquid will be ejected into a well

. Well Too Small - a well cannot contain sufficient liquid to supply the run

. Eject Volume Too Low - a volume less than 5 L is ejected into a dry well

o Will Contaminate - the run contains reaction elements that will contaminate sample wells

o Volume Too Small - the run requires a volume to be pipetted that is too small

o Multi Eject - the run is set up with multi-eject functionality which can lead to reduced
precision
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Errors are listed below and must be resolved before the run can start.

. Not Enough Output Wells - there are not enough output wells in the reaction plate
. Too Many Standards - the sofftware can accommodate a limited number of dilution series
o Invalid Sample Config - sample banks are set up incorrectly

° Operation Impossible - an item in the reaction list or combination thereof cannot be
performed

o Dilution Out Of Range - the sample and target concentration are set to values that are
not achievable

o Bad Plate Config - a plate configuration is not usable
) Reagent Name - problems with reagent naming in the optimisation wizard have occurred

° For system error messages and codes see the Appendix.

3.14 Pre-run Report

Upon clicking the Start button the user is presented with the Pre-run Checklist. This checklist allows the
user to display the Pre-run Report. This report summarises the run set up in a text-based format. The file
format of the report is html and can thus be opened on any computer with a type of Internet
Explorer. The Pre-run Report contains information on:

. Whether the run is running in Virtual-Mode or not
. The individual well-content of each well in all reaction plates

o The configuration of any standards or dilution series used in the run

) The configuration of master mixes, if robot prepared, the reagent volumes per reaction
used in the master mix

. The configuration of reagents, their location and the amount of reagent required during
the run

o All program settings including air volumes, pipetting speeds, tip usage and other options,
and

. The current time and date.

The pre-run report offers options to print the report, save the report (in html format), e-mail the report
(only available if the PC has e-mail software set up) and an option to export the report into Microsoft
Word. These options are available via the toolbar at the top of the report. The export info Word
allows the report to be edited if necessary. Additional information could also be added to the report.

& H = M

Frint | Save bz Emal | To'word

The report can be closed by clicking on the 'X' or the 'Close' button.

The elements of the Pre-run Report are described below.
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Reactions (see section 4.14.2)

As can be seen in the example Pre-run Report below, the listing of the reaction plate contains
information on the contents of each well and the final volume in each of the wells. This information,
particularly the final volume can be very useful to quickly check the run set up for correctness.
Standards (see section 4.14.3)

The standards section shows information on the dilution series that the robot will create. Shown are
the tofal volumes of standard made as well as the components that make up the individual
standard.

Master Mix (see section 4.14.4)

The master mix configuration shows all the reagents and the location of the reagents used in the
master mix. Further, a summary of the volume of each reagent (per reaction) in the master mix is
provided. Please note that the volumes shown here are the volume set up in the master mix
component selection window and may differ to the default volumes set up for the reagents. Below
the table a summary is provided showing the total volume of master mix per reaction and the total
volume of master mix that will be made for this run.

Reagents (see section 4.14.5)

The reagent section shows the location of the reagents, the reagent name, its default volume and
the total volume required for the run. Please note that a reagent is only annotated as not in use if it is
not used in a run, regardless of whether that reagent's name is blank or its volume set to 0. If reagents
are set up in separate blocks (or block segments), two or more tables showing the reagent
configuration may be displayed in the report.

Seftings (see sections 4.14.6-4.14.9)

All settings pertinent to the run are displayed in four tables. These settings include:

o Tip Usage (see section 4.14.6)
e Air Volumes (see section 4.14.7)
o Pipetting Speeds (see section 4.14.8), and

o Program Settings (see section 4.14.9)

At the base of the report the date, fime and software version number is recorded.
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3.14.1 Corbett Robotics: Pre-run

Configuration
CAS1200 Series
Running in virtual mode

Program file: C:\Images\Runfile\Test Runfile. CAS4

Software in Detail

Reaction Plate 96 well plate (vertical) @ C2 Well Contents

3.14.2
Well Well Final Well Contents

Number||Location (Desired/Expected)

1 Al 20 pL Labelled Dual Probes
Water

2 Bl 20 pL Labelled Dual Probes
5 uL Std. Al conc: 1

3 C1l 20 pL Labelled Dual Probes
5 uL Std. A2 conc: 0.1

4 D1 20 pL Labelled Dual Probes
5 uL Std. A3 conc: 0.01

5 El 20 pL Labelled Dual Probes
5 uL Std. A4 conc: 0.001

6 F1 20 pL Labelled Dual Probes
5 uL Std. A5 conc: 0.0001

7 G1 20 pL Labelled Dual Probes
5 uL Std. A6 conc: 0.00001

8 H1l 20 L Labelled Dual Probes
5 uL Std. A7 conc: 0.000001

9 A2 20 pL Labelled Dual Probes
5 uL Std. A8 conc: 0.0000001

10 B2 20 pL Labelled Dual Probes
5 uL Sample A1 @ C1

11 Cc2 20 pL Labelled Dual Probes
5 yL Sample B1 @ C1

12 D2 20 pL Labelled Dual Probes
5 pyL Sample C1 @ C1

13 E2 20 pL Labelled Dual Probes
5 yL Sample D1 @ C1

14 F2 20 pL Labelled Dual Probes
5 yL Sample E1 @ C1

15 G2 20 pL Labelled Dual Probes
5 pL Sample F1 @ C1

16 H2 20 pL Labelled Dual Probes
5 yL Sample G1 @ C1

17 A3 20 pL Labelled Dual Probes
5 pyL Sample H1 @ C1

119
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3.14.3 Standard 1 Configuration in Reagent block (standard 200, flat,
tapered)

Standard Concentration Water ||Standard|| Total

Location Volume || Volume || Volume
(A1 [|1.00 I [ [|26.11 uL|
(A2 [|1.00x10™ [I55 uL  |l6.11 pL |[61.11 pL]
(A3 [|1.00x107 [I55 L |l6.11 wL |l61.11 pL]
(A4 [|1.00x10° [I55 uL  |[6.11 pL |[61.11 pL]
[A5 [|1.00x10" [I54.99 pL]f6.11 uL |[61.1 uL |
(A6 [|1.00x10° [|54.94 pLll6.1 pL ||61.05 pL]
[a7 [|1.00x10° [|54.45 pLll6.05 uL ||60.5 uL |
[a8 [|1.00x10” [|49.5 pL |55 L ||s5 pL |

Standard extra volume included in total (first well): 15 pL
Standard extra volume included in total (other wells): 50uL

3.14.4 Labelled Dual Probes Configuration (listed in insertion order) in
Mix plate (5 tube positions) Well B

Reagent Reagent|| Reagent Volume

Plate Location||Description||(per sample)
|Mix plate (5 tube positions) ||A ||Water ||9.75 uL |
|Reagent block (standard 200,f|at,tapered)||A ||10X Buffer ||2.5 uL |
|Reagent block (standard 200,f|at,tapered)||B ||MgCI2 ||1.5 uL |
|Reagent block (standard 200,f|at,tapered)||C ||dNTPs ||2 uL |
|Reagent block (standard 200,f|at,tapered)||D ||Primer 1 ||1 pL |
|Reagent block (standard ZOO,fIat,tapered)”E ||Primer 2 ||1 uL |
|Reagent block (standard 200,f|at,tapered)||F ||Probe 1 ||1 pL |
|Reagent block (standard 200,f|at,tapered)||G ||Probe 2 ||1 pL |
|Reagent block (standard 200,f|at,tapered)||H ||Taq ||O.25 pL |

After creating Master Mix, automatically mix contents and continue.
Total volume per reaction: 20 uL

Volume per reaction manually added: 0 uL

Total reactions using this Master Mix: 17

Total volume to be created: 340 yL (+ 60 ulL extra) = 400 uL

3.145 Reagent block (standard 200, flat, tapered) Configuration

Reagent|| Reagent ||Default Volume

Location||Description||Volumel|(total required)
(A [l10x Buffer [|2.5 uL |[100 uL |
[ [ImgcI2 [l1.5 L |[80 uL |
[c [laNTPs [l2uL |00 uL |
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[D [lPrimer1 [liuL |70 uL |
[ [lPrimer2  [lipur |70 L |
[F [lProbe1  [liuL |70 pL |
lc [lProbe2  [liuL |70 uL |
H ||Tag ||0.2 5pL |55 pL I

Reagent extra volume included in totals: 50uL

3.146 Tip Usage

|Tip Type||Required|
[sopL |42 |
[200uL ]2 |

3.14.7 Air Volume

[Source plate||Air volume]
|Standards ||7 pL

|
|Samp|es ||7 uL |
|Reagents ||7 uL |
|
I

|MasterMix ||7 pL
|Reactions ||7 pL

3.148 Pipette Speeds

| Topic [| Speed |
|Samples ||150 pL/sec|
[Reagent (normal) [|150 pL/sec]
|Reagent (viscous) ||70 uL/sec |
|Standards ||150 pL/sec|

|Di|uent and master mix||150 pL/sec|

|Master mix mixing ||150 pL/sec|

|Intermediate reactions ||15O pL/sec|

3.14.9 Program Settings

[Additional Master Mix to create (Per Reaction):||1 pL

| Setting || Value |
[serial port [|lcom1 |
|Tip usage mode: ||Tip re-use: disabled |
|Liquid level determination method: ||Tip Sensor |
[Minimum extra Master Mix to create: [|30 pL |

|

l

|Err0r reporting level: ||Interrupt run on all errors

Software in Detail
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This report  generated by Corbett Robotics v4.7.96 at  22/04/2005 8:21:23 AM
©Copyright Corbett Robotics 2005 ®All Rights Reserved.

3.15  Aborting a Run

The run can be paused and aborted at any time. To pause a run, click on the @ button in the
foolbar. The robot will finish its current operation (it will never pause with the pipetting head down)
and then pause. The user will be presented with an opfion fo select OK to contfinue or Cancel to
abort. Please note that the assignment of the buttons is different o a number of conventions. This is
deliberately the case.

A run can also be paused by lifting the robot lid. Pausing the run in either of these ways is logged in
the post-run report. If the user chooses to abort the run, the robot will discard the tip and return to its
resting position at the rear right. The lid must be closed for the run to completely abort. Please note,
once arunis aborted, it cannot be restarted at the point where it was aborted.

3.16 Post-run Report

At the completion of a run a Post-Run Report will appear. The report is very similar to the Pre-run
Report. The information about the individual components set up such as reagents, master mix and
stfandards is the same as in the Pre-run Report. As with the Pre-run Report, the Post-Run report also
provides information on the contents of individual wells in the reaction plates that had been set up in
the run. Further, the report includes information on any errors or warnings (termed exceptions) that
may have occurred during the run. For example, the Post-run report records events such as the
opening of the lid during a run, level sensing errors, machine errors and similar such events.

Duration (see section 4.16.2)

This item provides details about the date, starting time, completion time, and the duration of the run.

Exceptions occurred during this run (see section 4.16.3)

The occurrence of an exception is highlighted in the report. Details of each exception are recorded.
These details include:

e Date and time of exception
e Robot activity at fime of exception
e The exception that occurred, and

e The user's response.

Reaction Plate Details (see section 4.16.4)
¢ Details about each reaction are recorded. These details include:
e Well Number,
e Well Location,
¢ Final Well Contents (Desired/Expected),
e Final Well Contents (Actual), and

¢ Volume Pipetted (Total to Well).

Similar to the Pre-Run report, the Post-run Report may be printed, saved (in html format), e-mails or
exported to Microsoft Word. Please not the Post-run Report is automatically saved in a sub directory

© Corbett Robotics 2005



Software in Detail

123

called Reports in the current run file save directory (the default directory is c:\Program
Files\Robotics4\Data).

3.16.1

Results

CAS1200 Series

Corbett Robotics: Post-run

Running in virtual mode

Program

file: C:\Images\Runfile\Test

Runfile. CAS4

Report saved as: C:\Program Files\Robotics4\Data\Reports\Test Run file Report 22-04-2005 9.10.50 AM.htm

3.16.2

Duration

| Event ||

Time |

[start time|22/04/2005 9:09:22 AM|

[stop time][22/04/2005 9:10:50 AM|

|Duration ||00:01:28 |

3.16.3 Exceptions occurred during this run.

Exceptions
. . User
Date Activity Exception Response
22/04/2005 Ran out of tips, waiting for user response: Adding 20uL Probe 1}|No tips No response
9:09:34 AM to Master Mix Source: Reagent block (standard required.
200,flat,tapered) F Destination: Mix plate (5 tube positions) B
22/04/2005 Picking up new tip: Adding 20uL Probe 1 to Master Mix Source:[|No tips User
9:09:44 AM Reagent block (standard 200,flat,tapered) F Destination: Mix continued.
plate (5 tube positions) B
22/04/2005 Ran out of tips, waiting for user response: Mixing Master Mix No tips No response
9:09:50 AM required.
22/04/2005 Picking up new tip: Mixing Master Mix No tips User
9:09:55 AM continued.

Exceptions occurred: some or all wells may not contain correct contents.

3.16.4 Reaction Plate 96 well plate (vertical) @ C2 Well Contents
Well Well Final Well Contents E Final Well Contents Volume Pipetted

Number||Location (Desired/Expected) | (Actual) (Total to Well)
1 Al 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL

Water | ||Water
2 Bl 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL

5uL Std. Al conc: 1 | |[5uL Std. Al conc: 1
3 C1l 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL

5uL Std. A2 conc: 0.1 | ]|5HL Std. A2 conc: 0.1
4 |[p1 |[20uL Labelled Dual Probes|[ ][20uL Labelled Dual Probes|[25uL
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[|5uL Std. A3 conc: 0.01

[ _][5pL Std. A3 conc: 0.01

5 El 20uL Labelled Dual Probes 20uL Labelled Dual Probes||25uL
5uL Std. A4 conc: 0.001 | ]|5HL Std. A4 conc: 0.001

6 F1 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Std. A5 conc: 0.0001 | |[5uL Std. A5 conc: 0.0001

7 Gl 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
SpL Std. A6 conc: 0.00001 || ||5uL Std. A6 conc: 0.00001

8 H1 20uL Labelled Dual Probes | 20pL Labelled Dual Probes||25uL
SpL Std. A7 conc: 0.000001 || ||SpL Std. A7 conc: 0.000001

9 A2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
SpL Std. A8 conc: 0.0000001)| ||5uL Std. A8 conc: 0.0000001

10 B2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample A1 @ C1 | |[5UL Sample A1 @ C1

11 Cc2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample B1 @ C1 | |[5uL Sample B1 @ C1

12 D2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample C1 @ C1 | |[5uL Sample C1 @ C1

13 E2 20uL Labelled Dual Probes | 20pL Labelled Dual Probes||25uL
5uL Sample D1 @ C1 | ]|SHL Sample D1 @ C1

14 F2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample E1 @ C1 | |[5uL Sample E1 @ C1

15 G2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample F1 @ C1 | |[5uL Sample F1 @ C1

16 H2 20uL Labelled Dual Probes | 20uL Labelled Dual Probes||25uL
5uL Sample G1 @ C1 | ||5HL Sample G1 @ C1

17 A3 20uL Labelled Dual Probes | 20pL Labelled Dual Probes||25uL
5uL Sample H1 @ C1 | ]I5HL Sample H1 @ C1

This report generated by Corbett Robotics v4.7.96.B.10 at 22/04/2005 9:10:51 AM
©Copyright

3.17

Exception Handling

During a run, if an exception (an error or a warning) is encountered, the user will be prompted with a
window similar to the one shown below (a different window is shown if tips are exhausted during a
run). As well as the warning windows, an audible warning will sound for the first 30 seconds, then in 30
second infervals. The window contains information on what the error is.

© Corbett Robotics 2005
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Corbett Robotics

The robot can't find liquid in a well on kix Block. User
.}'j intervention iz required. Selecting 'Fetn’ will zend the

—-p) ejector head to a zafe position, allowing vou to refill the
well if neceszzany. lgnore’ will continue without retiyving
this well.

................................

{Abotin i Betry operation Igriore ermar

Selecting 'Abort run' will cancel the run. Selecting 'Refry operation' will cause the robot to throw
away the current tip and move the pipetting head to the rear right of the robot. This gives access to
the entire workspace where the error may be resolved. A message box appears prompting the user
fo click 'OK' to continue the run. If 'Ignore error' is selected, the robot will continue its operation as if
nothing had happened.

Exhausting tip supply during a run

If more fips than available are required for a run, the software will issue a warning to that effect
before the run is started. If this warning is ignored and the fip supply is exhausted during a run, the
robot will pause and allow the user to replenish tips. A 'Replace Tips' window appears.

Replace Tips

AF 121754 PM [1/07/20058] the machine has run out of 200ul tipz. Pleasze replace the tips on one of
the available tip lozations for that tepe, then select the location from the diagram on the zoreen. kake

gure you uze the right wanety of hips. LCancel

Flates

200ul Tecan tip, &1

Select the tip plate where the tips have been replaced by placing a fick in the box next to the
correct plate. Once ticked, select OK fo continue the run. Alternatively, if '‘Cancel' is selected the run
will be aborted. More than one tip rack can be replenished at one time. Please note that the running
out of tips will be logged in the post-run report.

Other error messages are covered in the Appendix.
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3.18 Shutting Down

The Robotics Software can be shut down by clicking the 'X' in the top right hand corner of the
computer screen or by selecting "Exit" in the File Menu.

When shutting the Robotics Software down and turning the CAS-1200 Robotic Liquid Handling System
off, there are two options. The first refers to "Moving to a Safety Position" and the second opftion refers
to shutting down "Immediately".

Moving to a Safety Position

The robot will go through its homing routine and then lower the pipetting head in a known safe
location. The user is prompted when it is safe to shut the robot down. All the robot axes are
disengaged and can be moved freely. Upon switching the robot off a small click will be heard as the
pipetting head drops 1 or 2 mm further. This is the preferred method of shutting down.

Shutting down Immediately

This is the faster way of shutting down. The robot axes remain engaged and the pipetting head is still
in its upward position. Upon switching the robot off, the pipetting head will drop approx. 70 mm. This
will not damage the robot but may, inadvertently pick up a pipette tip. The other technique is the
preferred technique for shutting down.
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4 Setting up a Typical PCR Run - an example

This section describes the setting up of a typical PCR run. The run is based on a GAPDH kit normally
supplied with the Corbett Rotor-Gene. Although realistic in its set up, this section does not describe
the chemistry that is used. Described elsewhere is the setting up of the CAS-1200 including
calibrations.

The master mix is set up manually (not using the PCR Setup Wizard).

Please note that the run file for this example is part of the Robotics Software installation and will be
saved in the c:\Program Files\Robofics4\Data\Pre-made directory with the filename examplel
*.CAS4.

The run that is to be set up has the following requirements.

18 samples are to be ftested in triplicate. The samples are stored in the first 18 wells (A1 - B3) of a
96-well skifed PCR plate.

o A standard curve with 5 orders of magnitude is to be created in triplicate, the concentration of
the first standard is 3 x 10A8 copies per mL, thus 1.5 x 10A6 per 5 mL.

¢ A No Template Control is required in friplicate.
¢ The master mix is fo be made by the robot from individual reagents as listed below.
o 25 uLreactions are to be made consisting of 5 uL sample/standard and 20 uL master mix.

o Allreactions are to be set up to be run in a 72-well rotor on the Corbett Rotor-Gene.

The master mix (per reaction) is to be set up as follows:

Water 8.75 uL (in diluent tube)

e 10x Buffer 2.5 yL (in tapered 1.5 mL tube)

e MQgCI2 (50 mM) 1.5 UL (in tapered 1.5 mL tube)

e dNTP (2.5 mM) 2 uL (in tapered 1.5 mL tube)

o GAPDH Primer (fwd) (5 uM) 1.5 WL (in flat base 2 mL tube)
e GAPDH Primer (rev) (5 uM) 1.5 uL (in flat base 2 mL tube)
e FAM (2UM) 2 L (in tapered 1.5 mL tube)

e Tag (5U/uL) 0.25 pL (in flat base 2 mL tube)

The setting will include the following details:

e Initial Set Up - selection of the right plates, correct plate functionality and tip availability
e Reagents - entering names and volumes

¢ Master Mix - selection of reagents for the master mix

e Standards - setting up the dilution series

o Samples - setting up the samples

e Reactions - setting up the reactions in the reaction plate

e Setting up the Table - placing fubes on the CAS-1200
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4.1 Initial Setup

The workspace must be set up with the correct plates to facilitate the run. This section describes how
to select the correct plates for this example. This section also explains other options such as tip re-use
for this run.

First, the requirements for plates/tubes need to be identified. These are:

o Master mix

o Samplesin a 96-well skirted plate

e Reactions to be set up on a 72-well Corbett Rotor-Gene

e Standards are required

o Reagents are in both, tapered 1.5 mL tubes and 2 mL flat base tubes

o Tips

Starting out

Ensure the robot is switched on and connected to the PC. Start the Robotics Software, select 'Empty
project' when prompted and answer 'Yes' to reset to defaults.

Master Mix

The reaction requirement is 18 samples, no template confrols (NTC) and 5 standards all in triplicate.
These results in 72 reactions with 20 yuL master mix each. A master mix volume of 1440 uL will be
required as a minimum. Four additional reactions of master mix are a good guide for a 72-well assay.
Please be aware that the number of additional master mixes can vary depending on the type of
master mix being prepared. The four additional reactions are an additional 80 yL. Thus a total of
1520 pL of master mix will be made requiring a tube of this capacity or greater.

Select the correct master mix block as follows:

1. Left-click on a well in the master mix block located in the upper left of the workspace to select
it

2. Right-click the block

3. Select 'Change plate type'

4. From the left window, select the block that you have (either a 5-hole or 4-hole block)

5. In the right window, select the block that will hold the required volume - this will need to be the
5 mL diluent volume and the 5 mL master mix volume (the tapered tubes only hold 1.5 mL)

6. Click on'OK'

7. The correct master mix block is now selected

8. Right-click on the well in the master mix block that is to be used as the master mix well - well C
in this example (the choice of well is arbitrary but well C will be used throughout this example)

9. Select 'Change plate function'

10.Confirm that the plate function is set to 'Mix'.

Note that the master mix block can be removed from the robot and placed in a freezer before the
run. This will keep the master mix cool while the robot is preparing the reactions.
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Samples

The samples are stored in a 96-well skired PCR plate. This plate will need to be chosen in the
software. Select the plate as follows:

1.

o M N

Left-click on plate C1 on the workspace to select it

Right-click plate C1

Select 'Change plate type'

Enable the "Corbett" and "Other" filters at the lower right-hand corner by ticking them

From the left window, select the '96-well plate (vertical)' A vertical plate is needed as the 18
samples are stored in the plate from wells A1 through B3 in a column by column manner

6. In the right window, select the 'Generic, skirted, tapered 200 uL' plate
7. Click on 'OK'

8.
8
9

The correct sample plate is now selected

. Right-click on plate C1 again

. Select 'Change plate function'

10.Confirm that the plate function is sef to 'Sample'.

Reactions

The reactions are to be made for a 72-well Corbett Rotor-Gene rotor. Select the correct plate as
follows:

1.

A w0

o

7.
8.
9.

Left-click on plate C2 on the workspace to select it
Right-click plate C2
Select 'Change plate type'

Enable only the Corbett filter at the lower right-hand corner by ticking the Corbett box and
clearing the others - this will only show plates designed by Corbett Robotics Pty. Ltd.

From the left window, select the '72-well rotorgene plate'

As there is only one type of 72-well rotorgene plate, the correct plate will already be chosen in
the right window

Click on 'OK'
The correct reaction plate is now selected

Right-click on plate C2 again

10.Select 'Change plate function'

11.Confirm that the plate function is set to 'Reaction'.

Note that the reaction block can be removed from the robot and placed in a freezer before the run.
This will keep the reactions cool while the robot is preparing the reactions.
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Standards and Reagents

In this example, the standards and reagents will be set up on the same block, the reagent block on
the left side of the workspace. There are a variety of reagent blocks available. Therefore we need to
ensure that the correct plate is chosen:

1.

E S

Left-click on reagent plate on the workspace to select it
Right-click the plate
Select 'Change plate type'

Enable only the Corbeftt filter at the lower right-hand corner by ficking the Corbett box and
clearing the others - this will only show plates designed by Corbett Robotics Pty. Ltd.

From the left window, select the reagent block that was delivered with the robot. Normally this
is the plate labelled 'Reagent block (standard 200 flat, tapered)'. If you have an older robof,
you may have the 'Reagent block (old style)'. Both of these blocks can accommodate
standards in strip tubes, tapered and flat base tubes

In the right window the correct configuration must be chosen. For this assay we require a block
to hold standards and reagents in two different tubes - select the 'Default Configuration'

7. Click on 'OK'

The correct reaction plate is now selected

In the default configuration, The reagent block has in the default configuration has 4 segments,
two segments for standards (8 + 8 tubes on the left), a segment for 8 reagents in the centre
and another segment of reagents on the right. Each of these segments can be highlighted by
left-clicking on them. Right-click on the standard segment (wells A1 - A8) on the top left of the
block

10.Select 'Change plate function'

11.Confirm that the segment's function is set to 'Standard'

12.Right-click the segment in the centre

13.Confirm that the segment's function is set fo 'Reagent’

14.Right-click the segment on the right

15.Confirm that the segment's function is set to 'Reagent’.

Note that the reagent block can be removed from the robot and placed in a freezer before the run.
This will keep the reagents cool while the robot is preparing the reactions.

Tips

As no other tubes or plates are required for this set up, the remaining locations of A1, A2, B1 and B2
on the workspace can be selected as tip racks. For this run, both 50 yL and 200 uL tips will be
required. To select the fip racks follow these steps:

1.

E

Left-click on plate Al on the workspace to select it
Right-click plate Al
Select 'Change plate type'

Enable only the Tips filter at the lower right-hand corner by ticking the Tips box and clearing the
others - this will only show tips racks

In the left window, the '96-well plate (vertical)' will be selected as it is the only available ftip
"plate"

In the right window select the 200 uL Tecan Tip Plate'

Click on 'OK'
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8. The correct tip plate is now chosen.

Repeat the above steps for locations A2, B1 and B2 choosing 50 uL racks for these locations.

If all tip racks that will be used are new, right-click on any tip plate and select 'Set all tips on all plates
to available'. If the tip racks are not new and have tip missing, ensure the correct tips are set to
available. This is further described in Plate Operations. The tip racks can be placed onto the robot at
this time, see Tips and Tip Racks for more information.

If the photo view is selected for the plates (this is done by clicking the icon in the top right corner of
every plate), the following workspace setup will be visible.

Change the view back to the diagrammatic view by selecting the icon again.

Setting other options

To ensure the desired robot behaviour other options should be checked while setting up a run. For full
details on all options refer to the section describing the Options Menu. For the purposes of this run, all
options can be left as the factory default options. These include:

e All air volumes set to 7ulL

o Pipetting speeds set to 150 ulL/sec (viscous reagent speed to 70 ulL/sec)
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The two most critical settings that affect precision are shown at the bottom right of the workspace;
these are fip re-use and level sensing. Ensure that the level sensing indicator reads "Liquid level: Tip
Sensor" and Tip re-use is 'disabled'. If this is not the case, double click on either option at the base of
the workspace or change the option via the Options Menu.

Conftinue setting the example by setting up the reagents.

4.2 Reagents

The sefting up of the reagents is described in this section. The correct reagent plate has already
been chosen. This section describes the setting of the reagent volumes and the entering of the
reagent names.

e The reagents needed in this run are:

e 10X Buffer 2.5 L (in tapered 1.5 mL tube)

o MQgCI2 (50 mM) 1.5 uL (in tapered 1.5 mL tube)

e dNTP (2.5 mM) 2 uL (in tapered 1.5 mL tube)

e GAPDH Primer (fwd) (5 uM) 1.5 L (in flat base 2 mL tube)
e GAPDH Primer (rev) (5 uM) 1.5 uL (in flat base 2 mL tube)
e FAM (2 uM) 2 uL (in tapered 1.5 mL tube)

e Taqg (5 U/uL) 0.25 pL (in flat base 2 mL tube)

To use these reagents, follow these steps:

1. Move the mouse pointer above a well in the central segment of the reagent block

2. A hover box will appear, this box contains information on the type of well. If previous
instructions on setting up have been completed, then the well in the central segment will be a
2 mL flat base tube. Similarly, hovering over the right segment will reveal that the wells on the
right are 1.5 mL tapered tubes. If the old style reagent block was chosen, then the wells are
reversed

Left-click on the segment with the flat base tubes

The right-hand pane for reagents will appear

At the top of the right-hand pane, place a fick in the 'Use reagents' box
A table listing all the wells in this segment becomes visible.

Left-click in the name cell of the first well

Delete any name that may be present

A S R T o

Enter the name of the first reagent in a flat base tube - "GAPDH Primer (fwd) (5 uM)".
10.Click on 'Ok’

11.Click in the default volume cell for that reagent and enter "1.5"

12.Click on 'Ok’

13.Repeat steps 7 to 12 for the next two wells (as named below).
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Reagent Options

FReagent Configuration

INE ST v

wiell | Name |Def val (L] |viscous?

A, 100 Buffer 25 Mo

B MgCl2 15 Mo

C dMTP 2 Mo

B Primer(fid] 1 [

E Prirmer(rey] 1 Mo

F Frobe 1 IR Mo

G Frobe 2 IR Mo

H Tag 0.25 Yes

14.For the Taq, click on the cell in the viscous column and select 'Yes', this will use the viscous
reagent pipetting speed

15.For the remaining 5 reagents, delete any default names and set their volumes 0
16.Left-click on the reagent segment that contains the tapered tubes

17.At the top of the right-hand pane, place a fick in the 'Use reagents' box

18.A table listing all the wells in this segment becomes visible.

19.Left-click in the name cell of the first well

20.Delete any name that may be present

21.Enter the name of the first reagent in a tapered fube - "10X Buffer"

22.Click on 'Ok’

23.Click in the default volume cell for that reagent and enter "2.5"

24.Click on 'Ok’

25.Repeat steps 19 to 24 for the next three wells, being magnesium (1.5 L), dNTP (2 pL), and FAM
(2 uL)
26.For the remaining 4 reagents, delete any default names and set their volumes to 0.

This completes the reagent set up. The reagents that have been set up in the plate should now be
light orange in colour, while the unused reagents will have remained grey. Set up the master mix
next.
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4.3 Master Mix

The setting up of the master mix is described in this section. The correct master mix plate has already
been chosen. This section describes the selection of the correct reagents for this example.

The setting up of the reagents and their default volume is a pre-requisite for the following procedure.

Left-click on well C in the master mix block.

—_

The right-hand pane for this master mix will appear.

Place a fick in the 'Use Master Mix' option.

Left-click in the name box and enter 'GAPDH master mix'.

Left-click the 'Configure Mix' button.

The Master Mix Component Selection window will be shown.

Set the '"Make mix up to this volume' field at the top of the window to 20 uL.

Set the 'Default sample volume for this mix' field to 5 L.

W o N oA D

The 'Default reaction volume' field should now read 25 L.

10.For each reagent that is to be included in the master mix, change the 'No' in the 'Use?' column
to a 'Yes'. This is done by left clicking twice in each cell and then clicking the small 'Ok’ button
that becomes visible.
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Mix S election

Usze b aster Mix? i~ Load

1ze pre-mixed Master Mix? [ Save

;

M aster Min name: |Mi>-: C

Pre-mized b aster hix

t achine-mixed Master bix

Configure kazter Mix reagent names and default volumes from reagent’ screen.
Yol of Master Mix per zample; 29.25uL
Tatal val. of Master Mix to make: 731.25ul [+ 58.5uL extra)

W ait for confirmation after creating mid? I

Ma. of times bo mix each reagent: 3 E
Ma. of times ba mix at end: 5 El

Config. Mix... | Inzert Order... | | D Q % |
Source | Wwiell | Mame |anume
b Block A W atker 20
Feagent Blaock. B 106 Buffer 258
Feagent Blaock. B M glCl2 1.5
Feagent Blaock. C dMTF 2
Feagent Blaock. o] Frirner{frad) 1
Feagent Blaock. E Frirner{res] 1
Feagent Blaock. F Frobe 1 IR
Feagent Blaock. G Probe 2 IR
Feagent Blaock. H Taq [vizcous] 025

135

11.After all reagents have been "added" to the master mix, check that the water volume has
been automatically calculated to 8.75 WL per reaction. If this is not the case, it is likely that one
of the reagents has not been added, the master mix per reaction volume is incorrect or a
reagent default volume has not been set up correctly. Note that the volume of a reagent can
be changed in the table by simply clicking in the volume cell. The default volume previously set
up for that reagent will not change but the volume in this master mix will be altered.

12.Click 'OK".

13.In the right-hand pane, a list of reagents now appears in the lower right corner.
14.Click on the 'Adjust Insertion Order' button.

15.In the Insertion Order Window, select the 10x Buffer by left-clicking on it.

16.Repeatedly click the 'Dn' button to move the 10x Buffer to the end of the list. As discussed
under master mix previously, this ensures the best possible mixing as well as reducing the
possibilities of froth forming on top of the master mix.

17.Click the 'Close' button.

18.All other options shown should remain as their defaults.
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Mix S election

Usze b aster Mix? i~ Load

Usze pre-mized Master Mis? [ Save

Master Mix name: |G."-‘«F'DH master mid

Pre-mized b aster hix

t achine-mixed Master bix

Configure kazter Mix reagent names and default volumes from reagent’ screen.
Yol of Master Mix per zample; 20ul

Tatal val. of Master Mix to make: 20ul [+ 40ul extra)

W ait for confirmation after creating mid? I

Ma. of times bo mix each reagent: 3 E
Ma. of times ba mix at end: 5 El

Config. Mix... | Inzert Order... | |D Q % |
Source | Wwiell | Mame |anume
b Block A W atker a7s

Feagent Blaock. o] GAPDH Primer(fwd] 1.5
Feagent Blaock. E GAPDH Primerrev) 1.5
Feagent Blaock. H Taq (BUAUL] [viscous] | 0.25
Feagent Blaock. B M glCl2 1.5
Feagent Blaock. C dMTF 2
Feagent Blaock. F Faukd 2
Feagent Blaock. B 106 Buffer 258

This completes the master mix set up - master mix well C should now be yellow in colour.

136

The reagents colour will have changed from a light orange to a richer orange. Continue by sefting

up the standard.

4.4 Standards

The setting up of the standard is explained in this section.

1. Left-click on the left segment in the reagent plate.

2. The right-hand pane for standards will appear on the right.
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Place a tick in the 'Use standards' option.

The default name of 'Standard 1' can be left in place.

Enter 1500000 into the location of the first standard.

Clear the 'Change tips after each dilution' check box.

Left-click on the up arrow of the 'No. of standards' box once to increase the number to

Ensure the dilution ratio in the table is set to 1in 10.

RS S S o

Left-click on the up arrow of the 'No. of standards' box to increase the number to 5.

10.The table will show the concentrations of the diluted standards.

Standards Optionz

Ilse standards? v %
Uze pre-mixed standards? I

Standard name:  |Standard 1
Standards Count

Mo, of standards: 5 E

Standard Dilution Options

Concentration of first standard: 1

Enable mixing during dilution’? v

Mo of times to mix diluent and El
ztandard: b

Change tipz after each dilution’? [

Standard Data
First well includes 150l extra. Other wells include 50Ul extra.
N AR
| |Di|. ratio |Eoncentratinn |W’ater |Sample |Total I
INE SRR
a1 | ] 1 | | [ouL
A2 Tin |10 01
A3 1in |10 0.o1
Ad Tin (10 0.001
AR Tin (10 0.0001
BB Tin (10 0.0000

This completes the setfting up of the standard. Five wells in the standard segment of the reagent
plate will now be coloured Brown. Continue the example with setting up the samples.

4.5 Samples

The setup of the 18 samples is described below. In this example, the sample name import function is
not described. It is assumed that the correct sample plate has been chosen.

1. Left click on the sample plate in position C1 on the workspace.

2. The right-hand pane for samples becomes visible.



CAS-1200 Liguid Handling System 138

Right-click on the plate.
Select 'Add first n wells on plate to sample bank'.

Enter "18" when prompted for the number of sample to add (note there are a number of other
ways to add samples to a sample bank, these are described in the Samples section and under
Plate Operations).

Enter "Bank 1" when prompted for a sample bank name.

At the ftop-right, in the sample bank list, you will see Bank 1 appear under Standard 1 and
Water.

Left click on the sample plate once more and the sample list af the bottom right will refresh
and show all samples in the sample bank as white.

This completes the setting up of the samples. The first 18 wells on the sample plate will now be
coloured.

- C1: Sample (200uL PCR tube)

I 2 2 4 52 & 7 8 9 10MnH

[

T QO -m= O om e
(=3 = I I - - N
(== N
[ I i I R - B
[ R o I w R }
Lo R i o ]
Lo o o e R )
[ R o I w R }
Lo o o e R )
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Lo R i o ]
[ R R I R }
[ R o I w R }

4.6 Reactions

The final step in setting up the software is the creation of the reactions list. In total 72 reactions will be
set up as three separate sets. These sets are:

Master mix plus standard
Master mix plus samples

Master mix plus water (NTC)

All of the above reactions are to be set up in triplicate. To create these reactions, follow these steps:

—_

¥ o N oA WD

. Left-click on the reaction plate in position C2 on the workspace.

The right-hand pane for reactions becomes visible.

Left-click on the 'Add' button.

The Reaction Configuration window becomes visible.

In the samples section, click on the drop-down menu and select 'Standard 1'.

In the mixes section, place a fick next to the 'GAPDH master mix'.

Noftice that all the reagents disappear from the list as these are all contained in the master mix.
At the bottom left, the 72-well reaction plate will be chosen by default.

Ensure that the volumes are correct at the top right (5 uL for samples, derived from the default
sample volume set up when selecting master mix components and a total volume of 25 pL).

10.In the 'Number of wells' field, enter 15.
11.Left-click on 'OK".
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12.15 wells in the reaction plate will now be shown in brown; these are the 5 standards in triplicate.
13.Left-click on the item created in the reaction list.

14.Left-click on the 'Copy' button.

15.A second line will appear in the reaction list.

16.Left-click on the second line in the list.

17 .Left-click on 'Edit'.

18.The Reaction Configuration screen will be shown.

19.Notice that the set up is that which was set up a short while ago.

20.In the drop-down menu in the samples section, select 'Bank 1' - our samples.
21.In the 'Number of wells' field, enter 54.

22.Click on 'OK'.

23.54 coloured wells will appear on the reaction plate, 18 samples in triplicate.

24.Left-click on the second line in the reaction list.

Feaction List

.-;:". Pipette 5uL of Standard 1 + GAPDH master mix to C2, (15 wells)
&, Pipette 5ul of Sample Set 1 + GAPDH master mix to C2. (54 wells)
[Y  Pipette 5ul of Water + GAPDH master mix to C2. (3 wells)

| | | | |

Special... | Select Al | | | |
P

25.Left-click on the 'Copy' button.

26.When prompted, select to 'copy to the end of the list".

27.A third line will appear in the reaction list.

28.Left-click on the third line in the list.

29.Left-click on "Edit".

30.The Reaction Configuration screen will be shown.

31.In the drop-down menu in the samples section, select 'Water', the NTCs.
32.In the 'Number of wells' field, select 3.

32.Click on 'OK'.

33.Three light Blue wells will appear on the reaction plate, a tfriplicate NTC.

34.The reaction plate is now completely filled.

The run set up is now complete; the workspace should look like this.
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Repeats are pipetted into the reaction plate in groups so that one sample is grouped together. In
the case above, the sample from well Al is pipetfted info consecutive wells, B8, C1 and C2. This
behaviour of grouping sample wells is fixed in the sofftware and cannot be changed. However, by
creating more involved run files, other orders can be achieved.

4.7 Setting up the Table

To complete the set up for this example assay, the robot workspace needs to be set up.

Ensure that all plates have been position and height calibrated. Ensure the height calibration has
been carried out with the consumables that are to be used for this experiment.

The tips have already been set up and the correct tips set to available.

The reaction set up can easily be verified by positioning the mouse pointer over the master mix tube.
All wells that receive master mix are highlighted. Similarly, if the mouse pointer is positioned above
the reagents, the master mix tube is highlighted showing that the reagents are inserted into the
master mix.

To prepare the reaction plate, place 72 (18 strips of 4) 100 yL Rotor-Gene tubes info the 72-well plate
and ensure the locking plate firmly holds the tubes in place. Place the 72-well plate into position C2
on the robot's workspace. Well Al is at the rear left of the plate location.

To prepare the master mix block, place a 5 mL tapered tube into position C on the master mix block.
Position the mouse pointer over the diluent well (top left on the master mix block). The software will
report how much diluent is required for this run. 59.03 UL are required. As the diluent well is quit large,
it is recommended that at least 50 - 100 pL of extra diluent is provided. Therefore, fill the diluent well
with 1100 yL of PCR grade water.
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Place the 96-well skirted plate onto the robot in position C1. Well Al is to be positioned at the rear left
of the plate location.

Place a 200 plL strip tube into the top left of the reagent plate. Positioning the mouse over well Al on
the reagent plate on the software workspace will reveal the amount of standard that is required in
the first well. In this case 37.22 uL are required. It is recommended that a minimum of 20 uL exira be
added to the tube. Therefore place a minimum of 57.22 uL into the first standard tube.

Similarly, the correct location and required volumes of the reagents can also be determined. Place
the reagents on the reagent block as set out in the software. An additional 20 yL of each reagent
must be available in each tube.

Ensure that all the tubes are open and that their caps do noft interfere with other tubes.

Close the lid on the robot and click on the D button on the toolbar. If everything has been set up
correctly, the pre-start checklist will list no warnings or errors.

Select the 'Check all' check box.

Please acknowledge the following meszages and hit 0K to continue.

|j Blue messages are warnings and must be checked to continue.
Red meszages are enors and prevent the run from ztarting.
| Message
[]  Pleaze make sure the tip disposal bow is empty.
Check all boxes and hit OF bo continue.

Beport LCancel

Click on 'OK' to start the run.
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5 Using Wizards

Wizards are utilised in the Robotics Software to simplify the setting up of certain types of runs. The
wizards offer a guided step-by-step approach to setting up a variety of opfions. The software
currently offers two Wizards, these can be selected from the Wizards Menu or alternatively by
selecting them when a new run is created.

The wizards are largely self explanatory. The discussion in the following sections will concentrate on
the main aspects of the wizards.

The currently available wizards are:

PCR Setup Wizard

The PCR Setup Wizard allows the setting up of entire PCR runs that include one or more master mixes.
Also provided in this wizard, is the opftion of setting up only master mixes.

Optimisation Wizard

The Optimisation Wizard can be utilised when sefting up optimisations such as magnesium fitrations
or primer/probe optimisations.

5.1 PCR Setup Wizard

The PCR Setup Wizard can be used to set up typical PCR reactions with samples, standards and
master mixes. The wizard allows the user to set up reagents and then use these to prepare master
mixes. The wizard can also be used to set up master mixes without setting up reactions.

To start the Wizard, select 'PCR Setup Wizard' from the Wizards Menu or by selecting the PCR Setup
Wizard when creating a new run. Described below are all the screens that comprise the wizard.
Depending on the exact options chosen, only some of the screen may be in use.

Introduction Screen
When starting the wizard, an introductory screen is shown. The user is asked to select:

o Whether to ONLY create a master mix using reagents or fo set up an entire run with samples,
standards, reagents and master mix

Further, the user is asked if:

e Asingle master mix is to be made or multiple master mixes. If a single master mix is chosen then
it is possible for the user to select from a set of pre-set master mixes. The list of available pre-set
master mixes is presented as a drop-down menu. This list can be added to as described later
in this section.

o Standards (dilution series) are to be used in this run.

o Whether or not sample banks are to be automatically named. Please note that this does not
refer to the naming of individual samples but the naming of sample banks. The advantage of
automatically naming sample banks is that the run set up is a little faster with less options for
the user.

Table Setup

The software needs to be set up with the plates that are to be used. This process is very similar to that
described in Choosing the Right Plate Type. Further, the software needs to know what functions are
fo be assigned to each plafe. As in the main software, the changing of plate types and functions
can be achieved by right-clicking on a plate and selecting the appropriate type. The same can be
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done with the plate function. Alternatively, a plate can be selected and the 'Set Plate’ and 'Set
Function' buttons can be used to change the plate type and function respectively.

Click 'Next' fo continue.

Reagent Entry

The Reagent Entry Screen allows for reagents to be set up on all plates that have their function
defined as reagent'. Upon left-clicking on the reagent segment, the user is presented with a table
enfitled 'Please enter reagent details'. Enfer the reagent names and specify if the reagent is viscous.
Specifying a reagent as viscous causes it to be pipetted with a slower pipetting speed. If a reagent
name is left blank, it will not be available at a later stage. Click on 'Ok'.

If reagents are used from the reagent block, the tube type (whether flat base or tapered) can be
identified by positioning the mouse pointer over a well. The hover box that appears contains
information on the type of tube.

Click 'Next' fo continue.

Plate/Well Selector

This screen requires the user to specify the location of the master mix. This is done by clicking on a
specific well in the highlighted region of the robot workspace.

Master Mix Configuration

If more than one master mix is o be made, the user is presented with the Master Mix Configuration
Screen. Here individual master mixes can be named, edited, loaded from pre-set master mixes or
saved as new pre-set master mixes. Additionally, the location of the master mix can be viewed on
the robot's workspace when the 'Show' button is pressed.

To create a new master mix from the reagents previously defined, place a tick in the check box next
fo the master mix. Please note the location of the master mix. Upon placing the fick or clicking on the
'Edit' button, the Master Mix Component Selection Window appears. This window is the same as is
used in the main software to configure master mixes. Please refer to this section for further details on
adding reagents to master mixes.

A defined master mix can be saved as a pre-set selection for later use by clicking the 'Save' button.
This will make the master mix available at a later stage and there will be no need to define the
reagents again. Similarly, to load a previously made master mix, click the 'Load' button.

Click 'Next' fo continue.

Reagent Selector

The Reagent Selector Window appears when a pre-set master mix is used. As the pre-set master
mixes use reagents that may not have been defined yet, the user must specify the location of each
reagent that is used in the pre-set master mix. When the Reagent Selector Screen first appears, some
reagent locations may already be in use by reagents previously defined.

If the name of the reagent used in the pre-set master mix is identical to reagents already set up,
these will automatically be allocated to those positions. All reagents must be assigned to locations;
otherwise the reagent import will be cancelled.

On the right of the screen, each reagent to be assigned appears in a white box. To assign a reagent
to a specific location, click and drag the white box to the well that is to be used. Alternatively, if the
exact location does not matter, click and drag the 'Auto’ white box from the lower right to the
desired reagent segment. The reagents will automatically be assigned to a location. As each
reagent is assigned a location, the white boxes turn grey.
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The 'Reset All' button un-assigns all reagent locations (other than those that were defined upon
entering this screen).

Click 'Next' fo continue.

Standards Editor

If standards were chosen in the introduction screen, then the Standards Editor will appear. Here,
dilution series can be named, edited, loaded from pre-sets or saved as new pre-set standards.
Additionally, the location of the standard can be viewed on the robot's workspace when the 'Show'
button is pressed.

To create a standard as part of the run, place a tick in the check box next to the standard. Please
note the location of the standard. Upon placing the tick or clicking on the 'Edit' button, a window
appears allowing the user to define the standard. In this window, select the number of standards in
the dilution series, enter the concentration of the first standard (note that the concentration is only
used for documentation purposes), and finally specify the dilution rafio. Click on 'OK' once the
standard is defined.

To save a standard as a pre-set configuration, click on the 'Save' button. This will make the dilution
series available at a later stage and there will be no need to define it again. Similarly, to load a
previously defined dilution series, click the 'Load' button.

Click 'Next' to continue.

Sample Editor

The Sample Editor Screen is used to set up sample banks. Sample banks can be added, edited or
removed in a manner similar to the main software. See the Samples Section for further details and an
explanation of sample banks.

To add a new sample bank, click on the plate you would like to add a sample bank from. If the
option to auto-name sample banks was disabled, the user will be prompted to enter a sample bank
name. After the name has been entered, a window will be displayed that allows the addition of
wells to a sample bank. Left-click on the wells that are to be added to the sample bank. When
finished, click on 'OK'.

To add additional wells to a bank or remove wells, you "edit" a bank. Highlight the bank in the list you
wish to edit and then click on 'Edit Bank'. In the subsequent window, add or remove wells by left-
clicking them.

To rename a bank, highlight the bank you wish to rename and click on 'Rename Bank'. To delete a
bank, highlight the bank you wish to delete and click on Delete Bank.

Click 'Next' fo continue.

Reaction Editor

To complete the PCR Setup Wizard, reactions need to be configured. These can be configured in
the Reaction Editor. Reactions typically consist of a master mix combined with either a standard or a
sample. The reactions are prepared info a target plate in multiple repeats.

Based on the set ups completed, choose a master mix from the drop-down menu. Similarly, choose a
sample, standard or NTC from the second drop-down menu that is to be combined with the
selected master mix. Select the number of repeats of the selected sample bank. Also select the
desired target plate by clicking on the '..." button. To add the desired reaction to the reaction list,
click the 'Add' button.

Additional reaction combinations can be added in a similar way. When finished, click 'Next'.
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This completes the wizard. The reactions will now be fransposed into the main part of the software. If
needed, the reactions can be edited in the main software, alternatively the wizard can be re-started
and changes can be made via the wizard.

5.2 Optimisation Wizard

The Optimisation Wizard creates matrix combinations of reactions based on different concentrations
of reagents. For example, if one wanted to optimise a probe and primer (forward and reverse
combined). Then one could potentially try three different concentratfions of the probe and three
different concentrations of primers. The result would be a matrix of nine reactions. The wizard
automatically sets up these matrices. Several optimisations are possible using the wizard.

The robot does not create the varying concentrations of the reagents. The user is expected to
provide all required concentrations of all the variables that are to be optimised.

To start the Wizard, select 'Optimisation wizard' from the Wizards Menu or by selecting the
optimisation wizard when creating a new run.

Optimisation Wizard Introduction

This screen allows the user to choose from three optimisation options. These available optimisations
are:

This optimisation creates one variable to be optimised. For example, this can be used for a
Magnesium Chloride optimisation or a flourophor optimisation.

ﬂ This option creates two reagents as the variables for an optimisation. This can be used for a
probe/primer optimisation.

ﬂ The third option creates three variables to optimise. This can be used for a probe/primer
optimisation where the forward and reverse primers are separate.

The wizard combines a variety of screens to set up the required variables. The elements of the
wizards are common and whether there are one, two or three variables that are too optimised, the
process is very similar. This section summarises the main features of each of the screens in the wizard.

Please note that the wizard only provides for the setting up of the optimisation matrix, it does not
allow for a master mix to be set up. The wizard does have an option to include a pre-mixed master
mix but a master mix from individual reagents cannot be set up. This can be done using the PCR
Setup Wizard or from the main software. It is preferable to create the master mix before starting the
optimisation wizard but it can be done afterwards also. Additionally, the template DNA should be
made part of the master mix.

Optimised Reagents

Whether one, two or three reagents, this screen is repeated the appropriate number of times. Enter
the name of the reagent that is to be optimised (the name typically defaults to something common).
Select the reagent volume per reaction. The user must also choose how many different
concentrations of the reagent are to be tested in the matrix.

The various concentrations should also be entered. Do this by clicking in the concentration cell and
entering a value. Please note that these concentrations are for documentation purposes only and
do not affect the functionality.

This screen will be repeated for the different reagents as necessary. Click 'Next' to continue.
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Reagent Selector

The user must specify the location of each reagent that is used in the optimisation.

On the right of the screen, each reagent to be assigned appears in a white box. To assign a reagent
to a specific location, click and drag the white box to the well that is to be used. Alternatively, if the
exact location does not matter, click and drag the 'Auto’ white box from the lower right to the
desired reagent segment. The reagents will automatically be assigned to a location. As each
reagent is assigned a location, the white boxes turn grey. The 'Reset All' button un-assigns all reagent
locations.

If reagents are used on the reagent block, the tube type (whether flat base or tapered) can be
identified by positioning the mouse pointer over a well. The hover box that appears contains
information on the type of tube.

Click 'Next' fo continue.

Replicates

The number of replicates can be chosen. For example in a 3 x 3 optimisation of two variables, 9 wells
will be used per replicate. If the opfimisation is fo be done in duplicate or triplicate then 18 and 27
wells would be required respectively.

At this stage, a master mix can be included in the run. The wizard does not allow for a master mix to
be generated from within the wizard. This is better done using the PCR Setup Wizard or from the main
software. If a master mix was not previously set up or a pre-mixed master mix is to be used, then click
on the 'Create Premixed MM' button.

The user is prompted to select the location of the pre-mixed master mix and then prompted for the
volume of this master mix per reaction. Note that this volume should not include the volume of the
reagent that is to be optimised.

A target plate needs to be chosen for the reactions, select the target plate by clicking the ..
button.

Previous reactions may have been set up; these can be cleared by ticking the 'Clear existing
reactions' check box.

Click 'Next' to confinue.
This completes the wizard.
To edit the master mix, refer to the section on creating master mix. The reactions will now be

fransposed into the main part of the software. If needed, the reactions can be edited in the main
software.
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6.1 Appendix A - Helpful Hints

The Robotics Software has a number of features that are not covered in the bulk of the manual. In
most cases these features are a little obscure but they can make certain setups easier.

Tip availability shortcut

A convenient shortcut has been added to allow individual tips to be toggled between available and
unavailable. To do this, simply hold down the 'Ctrl' button and then click on individual tips. The tip
will toggle between available and unavailable.

Cutting and pasting samples into sample banks

It is possible to define which samples belong to a sample bank by cutting and pasting a column of
data from a spreadsheet. Refer to the section on Samples or Plate Operations for information on
adding samples to sample banks. As described, it is possible to add samples to a sample bank by
clicking in the Yes/No column of the sample list. It is possible to copy this Yes/No column from a
spreadsheet.

For example, the following spreadsheet may be set up.

A | H
1Al Yes
2 |B1 Mo
3 Yes
4 1M Yes
& |E1 Yes
B |F1 Mo
7 |Gl Mo
g IH1 Yes

The user can select and copy column B. In the Robotics Software, right-click in the first cell that
corresponds to the copied column, in this case well A1. Then select 'Paste to current cell'.

Wil |Samp|e MNarme ‘Sample ] Canc.
S :
Bl S  Paste to current cel k 0
1 5{  Row height » 0
m) Sample D1 & C1 I
E1 Sample E1 @& 1 I

The information will be copied into the table. This copy and paste operation is also possible with 1
and 0 instead of ‘Yes' and ‘No’ respectively.

Cutting and pasting sample names

Sample names can not only be imported using the import functionality, but sample names can also
be copied and pasted. In a spreadsheet, copy the column that contains the sample name
information. In the Robotics Software right-click on the cell from which the copy is to take place.
Select 'Paste to current cell', and the names will be copied.
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Copying and Pasting

Copy and paste functionality is available in all tables throughout the software. Simply right-click in
the desired cell or cells to display the copy/cut/paste menu.

Tip re-use and Pipetting

Tip re-use is a useful function that not only saves on fips but it also on time. Time is saved because
additional fip pickups are not necessary. However, be aware that fip re-use reduces pipetting
precision (please see the pipefting precision report in the Appendix).

Multi-eject reduces Precision

The multi-eject functionality significantly improves tip usage, especially when it is utilised in the special
pipetting operations. However, the multi-eject functionality has been tested and results show that the
precision of this pipetting method is worse than that of tips being re-used. The user should be aware
of this whenever the multi-eject is used. This is also why a warning is issued when the mulfi-eject
option is used.

Volume Calibration and Liquid Retention

Volume calibration has a side effect that more volume than expected is used. This is primarily due fo
liguid retention in the pipetting fips. Consider a situation where a roboft that is not volume calibrated
pipettes 19.7 uL when asked to pipette 20 uL. Volume calibration can resolve this short fall. If a
volume calibration were to be conducted, the robot would then deliver 20 uL. However, to deliver
this volume the robot must take an aliquot of 20.3 uL. The 0.3 uL is a result of liquid retention in the fip.
If this volume were delivered over a ?26-well plate, the robot would apparently use 28.8 uL more than
it should have. There is no easy solution to this problem other than low retention tips (however,
Corbett Robotics Pty. Ltd. does not guarantee the precision or accuracy if fips other that those
recommended are used). The user must be aware of this shortfall and account for it when supplying
the robot with liquid in reservoirs.

Joystick

The use of a joy pad (a game confroller that only has buttons and no stick) can make position
calibration significantly easier. A USB joy pad can be connected to the computer that controls the
CAS-1200 Robotic Liquid Handling System. During calibrations the user can use the joy pad to move
the robot arm; this can significantly speed up calibrations, especially position calibrations.

Multiple plate Cherry Picking

During the discussion of samples it was shown how samples can be added to sample banks in
"random”, disjointed locations on a sample plate - cherry picking. This feafure can be utilised fo
perform this task from multiple plates, for example a plate library where a few samples are to be
taken from each plate and added in sequence to a new 9é-well plate.

To set up a run such as this, a sample bank must be created for every plate in the library. For each
sample bank (library plate), define which wells belong to the bank. This enfire operafion will
seemingly take place on the one sample plate. Thus a number of overlapping sample banks is likely
tfo appear, which is no problem.

When setting up the reactions, set up the first reaction to take aliquots from the first sample bank. The
second 'reaction” should be a "Wait unfil confirmation' pause from the Special Menu. When
prompted, the comment should be something like "Change plate at location C1 to library plate 2"
This combination of actual pipetting operation and pause should then be repeated for all plates in
the library.

As the run is taking place, the user will repeatedly be prompted to change plates and the robot then
takes the appropriate aliquots from all the plates.
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Primer Arrays

Although the software has certain pre-defined names for the liquid groups, these being sample,
reaction, standard, diluent, reagent and master mix, the user should not be misguided by these. It is
possible to replace the samples with reagents, such as primers. This way, a master mix can be made
with all other reagents, including a DNA template. The primers can then be freated as samples. The
resulting reactions will be reactions with a variety of primers rather than a variety of samples.
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6.2 Appendix B - Maintenance

The CAS-1200 Robotic Liquid Handling System requires minimal maintenance. Nonetheless, here are
a few helpful hints that will keep your CAS-1200 in good working order.

Pipettor Re-greasing

The pipetting head occasionally needs to be serviced. Tests have shown that after approximately
500,000 pipetting operations, the O-rings in the pipetfting head should be replaced and the piston re-
greased. The software has a built-in maintenance counter that will remind the user after 300,000
pipetting operations that the pipetting head needs a service. The service is a straightforward
procedure. Your CAS-1200 is delivered with a pipettor service kit. Keep this kit in a safe place unfil it is
needed. The kit contains all parts needed to perform a full service.

Rails

The rails are the hardened steel rails that support the linear bearings that allow the robot to slide
back and forth easily. Do not wipe these rails with a cloth. Any wiping of the rails will only serve to
remove the grease. As the rails are hardened steel, these will rust very quickly if there is no layer of
grease to protect them. If a rail starts to rust, the corrosion must be removed as soon as possible. The
rail must then be re-greased.

The linear bearings incorporate seals to keep the bearings free of dust or grit.

The rails and bearings have been tested on the CAS-1200 in excess of 2,000,000 operations without
any sign of degradation.

Cleaning

The CAS-1200 needs to be kept clean. All surfaces (with the exception of the rails) can be wiped
down with a soft cloth. Diluted bleach can be used on all surfaces. Common alcohols such as
isopropanol, ethanol and methanol have been tested and found to be safe.

However, the black edges on the outside of the lid should not come in contact with any alcohol or
solvent.

The white paint is very hard paint. It is hard wearing and will resist short wavelength UV exposure.
However, due to its hardness, the paint can chip very easily. Take care not to drop any accessories
onto the robot workspace as the paint may chip or crack.

Any solvents commonly associated with painting such as mineral turpentine, paint thinners and
acetone should never be used near the robot.

Lid

As mentioned above, any alcohol is to be avoided on the painted edges of the lid. The lid is
manufactured from highly impact resistant polycarbonate. The polycarbonate is UV absorbent. The
polycarbonate also scratches very easily, always use a soft clean cloth to wipe down the lid.
Accessories

The Master Mix and Reagent blocks are autoclavable. These can also be placed in a dishwasher if
needed.
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Service

Should servicing be required, Corbett Robotics Pty. Ltd. or one of its agents will endeavour to service
the instrument on site. If it is not possible to service the instrument on site, please contact the Corbett
team.
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6.3 Appendix C - Precision vs. Accuracy

Pipetting precision and accuracy are the primary specifications by which to measure any pipetting
instrument, either automated or manual. This appendix is written to provide a brief overview of what
the terms accuracy and precision refer to.

Accuracy

In the case of a pipetting instrument, accuracy can be defined as the closeness of the pipetted
volume to the internationally recognised standard of 1 litre (or fraction thereof). Typically accuracy is
qguoted as an absolute volume variation, i.e. +/- mL at a given volume. Alternatively accuracy can
also be expressed as a percentage, i.e. +/- %.

Precision

In the case of a pipetting instrument, precision is a measurement that defines how close the pipetted
volumes of repeated operations are to one another. Precision is quoted as an absolute volume
variation, i.e. +/- mL at a given volume. Alternatively, the convention used for the CAS-1200,
precision can be quoted as a statistical definition, coefficient of variation or %C.V.

To illustrate, consider each cross as a pipetting operation or a statistical sample. The line represents a
scale of volume that is pipetted. The illustrations shows data of an experiment to pipette 20 uL
repeated 10 times.

Inaccurate and imprecise
AR A VA A A

rrrrr T I =—

20pL
Accurate but imprecise
— e b e

20pL

[naccurate but precise

20pL

Accurate and precice

- W -

20pL

Coefficient of variation

Coefficient of Variation (C.V.) is defined as
C.V. = (standard deviation / mean) * 100%

What C.V. means (statistically) is that 66% of all samples will fall within plus/minus one standard
deviation from the mean (the bell curve principle). Our specification of 1% C.V. means that we
guarantee that our standard deviation is less than 1% of the mean, i.e., if there were 50 samples of 20
pL and the mean turns out fo be 19.3 L. We guarantee that 66% of samples fall within 19.107 uL and
19.493 uL. This means that in the set of 50 samples there will be up to 16 samples that lie outside these
limits. It is also possible that a sample might be 18.9 or another sample that might be 20.0 uL.
Statistically, it is possible that a sample is only 10.0 yL - although this is very improbable and would
indicate an instrument fault.

The 19.3 pL being 3.5% different from the desired volume of 20 uL is an accuracy issue. This can be
resolved by volume calibrating the instrument.
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Accuracy (Volume Calibration)

Different liquids have different surface tension properties and viscosities. These physical properties
significantly affect tip retention and allowable maximum pipetting speeds. Depending on which
liguid the volume calibration is performed with, different results will be obtained. It is generally
recommend that a volume calibration be carried out with pure water (distilled or PCR).

Volume calibration will change slightly upon performing a pipettor service.

Testing Precision

Precision can be tested in a variety of ways. A set of pipetting samples can be weighed and
statistically analysed. Although this would be the best way of performing a test, it is very fime
consuming due to the weighing of the tubes. Alternatively, precision can be measured by pipetting
samples of dye (visible of fluorescent) into an optically clear plate and then reading the samples on
a plate reader. Corbett Robotics Pty. Ltd. uses visible dyes and reads these on an absorbance plate
reader.

Precision should never be determined by performing an amplification on samples pipetted by the
CAS-1200. The chemistry can infroduce too many significant variables.
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6.4 Appendix D - Frequently Asked Questions

Please refer to additional information in the FAQ section, which is included as an additional
document.

Why do | have to recalibrate a plate when | change it from a vertical to a horizontal
orientation?

Despite the physical plate being the same type, the software is set up in a way that treats these
plates as different entities. This applies to all plates that are defined in the software.

Pipetting less than 5 L

Pipetting less than 5 pyL can reduce accuracy and precision. This is particularly the case when
pipetting into dry wells. The problem with pipetting intfo dry wells is the surface tension that needs to
be overcome to ensure the liquid stays in the well rather than being lifted out on the outside of the
tip. Furthermore, pipetting at levels below 1% of maximum piston displacement will reduce precision.
For example, in the case of CAS-1200 the maximum piston displacement is 200 uL. Therefore anything
less than 2 uL (1%) is less than ideal. Most hand pipettes have volume ranges of 10% to 100% of
maximum (eg. 20 to 200 plL).

1 L Volumes

The CAS-1200 has been successfully demonstrated with sample volumes of TuL in 10 yL or 20 pL
reactions. However, this practice is generally not recommended.
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6.5 Appendix E - Troubleshooting
Please also refer to the Appendix on Helpful Hints for additional information.

Robot not Detected when Software Started

The default setting for connection to the computer is COM port 1. If the robot is connected to a
different COM port the software will start in virtual mode. In virtual mode, choose the COM port to
which the serial cable from CAS-1200 has been connected. Restart the sofftware to ensure the new
COM port setting has taken effect.

Running out of Master Mix

Ensure that all reagent tubes in one segment on the plate are the same type of tube. Also ensure
that the tubes that are being used are in fact the tubes the robot was calibrated with. There are
significant variations in tubes even though they look reasonably similar. If the pipette tip collides with
the base of a tube, it will most likely form a seal and thus pipette inadequate amounts of fluid. For
example, if Tag is supplied in a fube that has a different base height than the other tubes, transfer
the Taqg to another tube. Alternatively ensure the level sensor is switched on and there is a lot of Tag
available in the tube.

Check that sufficient volume of all reagents is provided; it is recommended that a minimum of 20 uL
extra is provided of each reagent. If the robot detects liquid in a tube it will aspirate the set volume
even if some of that volume is air. In this case no error will be flagged in the Post-Run Report as liquid
was detected.

Is there a length difference between the 50 uL and 200 plL tipse Refer to tip length offset calibration
for further details.

Pipetting speeds can affect the amount pipetted if a reagent is particularly viscous; repeat the
experiment with slower pipetting speeds.

Are the air bubbles in the reagent tubes? Air bubbles or air pockets in a tube will have significant
impact on the actual volume pipetted.

Tip retention can be a problem. Tip retention can be as high as 0.8 uL, typically the retained volume
is around 0.4 pL; this impacts significantly on the amount of volume used. For example, if the robot is
volume calibrated and it is asked to pipette 20 yL. The volume calibration allows for the retention of
0.4 yL. Thus the robot will actually pick up 20.4 uL to deliver 20 L. If this is repeated over a 96-well
plate, 0.4 yuL quickly adds up to almost 40 L. Thus it would seem that the robot is using more master
mix than it should. There is no simple solufion to this problem. Additional master mix may need to be
made.

A similar problem arises with tip re-use. As soon as a tip has been used once (the tip has been
wetted), it tends to draw a small volume into the pipette tip by capillary action. This occurs as soon
as the tip comes into contact with fluid. This small volume is drawn into the tip before the pipetting
piston moves. Thus, every time an aliquot is faken from the master mix tube, a small volume, typically
between 0.3 and 0.5 pL is drawn info the fip. Once again, over 96 wells this quickly adds up to
between 30 and 50 pL of additional master mix. Note that this additional volume makes its way into
the final reaction as air is ejected to ensure as much liquid is ejected as possible.

Uneven Levels in Reaction Tubes

Uneven level in the reaction tube can be caused by air bubbles trapped in the sample tubes or the
master mix tube. In particular, any frothing on any liquid will lead to pipetting error. This is because
the level sensor will trigger equally well on froth or the fluid itself.
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Software Locks or Crashes - Screen Savers and Power-Save Modes

Power save modes, particularly those for the hard disk can interfere with robot operations. It is
recommended that screen saver, monitor power save modes and hard disk power save modes are
disabled. Refer to Software Installation for further details.

Z-axis not rising after power has been turned on

If the green LED on the front of the robot comes on but the z-axis (pipetting head) does not retract,
an internal fault on the robot has occurred. Please contact a Corbett representative for service.

If the LED does not come on, ensure that all power cords are securely plugged in.

Replicates are not tight

Check the set up. If the robot is used to make the master mix check that the correct volumes have
been entered for each reagent.

Is the master mix being adequately mixed? Use the 'Wait for confirmation after creating mix' option
to manually mix the master mix.

What volume of DNA is being pipetting into the reaction tube? For best results, it is recommended
that 5 uL or larger volumes are used as sample volumes.

Are air bubbles trapped in any of the tubese Also check the sample fubes. It may be necessary to
spin the sample plate before using it on the robot.

Run some corresponding hand pipetted replicates along side of robot prepared reactions to check
whether the spread is caused by robot pipetting or assay/reagent problems.

If the replicates of standards are not fight, ensure that the standard is being mixed adequately.
Sometimes air bubbles are intfroduced into the standard during the addition of the diluent or the
more concentrated standard. By increasing the amount of exira standard that is made, the risk of
pipetting air (due to the air bubble) instead of liquid is reduced.

Software is Very Slow - Virus Killers

Some virus scanners are known to interfere with software operation. Typically these virus scanners
make the software run extremely slowly. Corbett Robotics Pty. Ltd. advises caution when installing the
robotics software on computers with virus scanners installed.

Depending on the speed of the CPU in the controling PC, some operations may be slow. These
typically include operations on standard plates and 384-well plates. If the reaction becomes very
long, the software can significantly slow down.

Uninterruptible Power Supply (UPS)

A number of installations require an uninterruptible power supply (UPS) fo be installed on the robot as
well as the controlling PC. This will usually function quite well. However, due to the way most UPSs
generate a supply voltage from their batteries, the power supply can become extremely noisy. This
may lead to level sensor malfunction. In some instances the level sensor may start to malfunction
even if the UPS is receiving power from the mains.

Robot is Pipetting in Mid-air / Liquid is being Sprayed Everywhere / No liquid is pipetted

This is commonly the first sign of level sensor malfunction. To confirm a malfunctioning level sensor,
disable the level sensor and repeat the experiment. If the run now works correctly, it is likely that the
level sensor is malfunctioning.

Level sensor malfunction is often caused by poor power supply voltages or poor earthing of the
instrument. Try shiffing the robot to another room or connecting it to a different power outlet.
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If there is a moisture build up between the metallic tip of the pipetting head and the surrounding
metal structure, level sensor errors may result. Remove any moisture that may be present. Ensure that
the black wire running from the metal tip does not make contact with other metal components.

On some rare occasions it has been observed that static electricity build up on tubes or plate can
lead to false triggering of the level sensor. This typically only occurs in deep well plates. It has been
shown that this can be resolved with an anti-static gun used for removing static from vinyl records.

If none of the above options resolve the problem, contact your nearest Corbett representative.

Received "Ran out of Liquid" error but there is liquid still in source well.

The robot may have been configured to pick up tips that weren't present in the fip tray. Ensure that
tip configuration is correct.

The height calibration may be wrong for the plate. If a plate is height calibrated in a posifion that is
too high, then the tip may not be able to reach low enough into the tube to extract all the fluid.

Error messages occurred on the Post-Run Report but the run still worked.

The volumes of reagents or samples could be below that of the minimum required for the liquid
sensing to work. The pipetfte would then go to the bottom of the well, the default calibrated height. If
there was liquid in the tube it would be pipetted but since liquid was not detected an error would
have been reported in the Post-Run Report.

It is recommended that a minimum liquid volume of 20 uL is added on top of any volume that may
be needed. We suggest diluting samples and reagents and pipetting larger volumes rather then
pipetting small volumes of concentrated solutions.

When starting the software | get an error with a non-human readable error message.

This is typically related to the installation or the updating of software. It is possible, particularly when
skipping software versions, that the correct plate definitions are not installed. This can lead to error
messages on start up. The easiest solution is fo un-install the software completely and re-install the
new version.

Software refuses to start and the "A required library file is not correctly installed or
registered" message is displayed.

There is a version conflict with an older version of the software. Uninstall all instances of the software.
Reinstall the most recent version of the Robotics software.
Software running incorrectly with a "Software error: aborting." Message.

The communications channel to the robot is being interrupted. Ensure that no other devices (such as
modems) are attempting to use the serial port that the robot is configured for. Additionally, try
configuring the robot to use a different serial port and connecting the robot to that port.
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6.6 Appendix G - Error Codes

There are a number of sources of error messages. These include run set up, machine errors or
software errors. For run set up errors, refer to the section on warnings.

Software Errors

Error numbers of 55556 are errors generated by the software. The following error strings may be
encountered. If any of these are encountered, they can usually be resolved reasonably quickly.

e Couldn't find liquid - level sensor failed to detect liquid in a tube, add more

e No tips - there are no tips available, add more

e Robot error - see above

e User aborted job

e User openedlid

e User paused job

e Userresumed job

e Software or configuration error - there could be a problem with the installation
¢ Tip ejection failed - a tip was not ejected from the pipetting head

e Tip pickup failed - a tip was not correctly picked up

Machine Errors

Machine errors have error numbers starting at 40000. All error code listed, are added to this offset. If
these are encountered, contact Corbett Support.

1 FIFO overrun error

2 bad checksum error

3 bad axis number used when an axis number is not supported by command
4 if robot is sent an unknown command

5 if vacuum sensor cannot sense vacuum

6 if an axis is not enabled

7 if the tip sensor did not detfect liquid

8 if fip sensor could not be reset

9 if the home switch could not be found within limit
10  82C551/0 pins are unstable

11 anerror has occurred in SPI coms

129 aninvalid axis was specified

130 the robot did not respond with the first reply



131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148
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the robot did not respond with a second reply

the com port has problems

the micro firmware is mismatched

an invalid COM port was chosen

an attempt was made to move an axis beyond its limit
too many replies were specified in send Packet

in a received packet a wrong checksum was encountered
the first reply was corrupt

the second reply was corrupt

the local receive FIFO overflowed

an incorrect number of replies was received

if specified packet ID could not be found in collection
specified accessory port number does not exist
specified accessory port unoccupied

an unknown accessory was detected

a bad temperature reading was taken

a bad packet length was received

more data was received while processing
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6.7 Appendix H - What's New in v4.7

Major enhancements

Pipette Speed Slider — Pipetting speeds are now variable between 20 uL and 150 L per second
for all liquid classes (sample, reaction, standard, mix and reagent) are now available

Gene-Disk [72] Support — The Corbett Research Gene-Disk has been incorporated into the
software to allow easier loading of the Rotor-Gene

PCR Setup Wizard — The PCR Setup Wizard has been completely re-designed to allow greater
flexibility while keeping the set up of these reactions very straight forward

Optimisation Wizard — An optimisation wizard has been added to allow simple setting up of
Magnesium titrations or primer/probe optimisations

Sample Normalisation — The addition of the sample normalisation feature allows samples of
different concentrations (variable within one order of magnitude) to be added to the final
reaction so that a consistent concentration is achieved

Enhanced Standards — Variable dilution ratios can now be specified from one standard to the
next

Sample Bank List improvements — Whether an individual sample is part of a sample bank can
now be viewed in the sample name list. Further, samples can be added or removed from a
sample bank via this list

Air volume saved with files
View Plate types from table — Photographic images can now be displayed on the workspace
Improved Volume Calibration Wizard — Volume calibration has been significantly improved

Tip Ejector Setup Wizard — The calibration of the tip ejector can now be completed through the
normal software. Significant safety enhancements have been added to the ftip ejector
calibration to minimise calibration errors

Tip Offset Calibration — To accommodate varying length and fit of 50 yuL and 200 ulL tips, an
offset calibration has been included. This calibration is optional

UV light support — Better UV light installation options are now available when installing the
software

Progress Counter — The progress indicator has been re-introduced into the software to estimate
the length of fime required to complete the run

Improved import/export functionality. Grid data can be copied and pasted to/from Excel

Major Bug Fixes

Tip count

Standard volume creation bug

Shutdown (rest) position modification
Improved master mix creation and mixing
Run time estimation

Many more...



6.8 Appendix F - Contact Details

Corbett Robotics Pty. Ltd. can be contacted as follows:

Corbett Robotics Pty. Ltd.
42 McKechnie Dr.

Eight Mile Plains

Qld 4113

Australia

Ph: + 61738417077
Fax: + 617 38416077

www.corbettrobotics.com.au
admin@corbettrobotics.com

For technical support please contact:

robotics4support@corbettrobotics.com
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Reactions, 100
Configuration, 102
Lists, 100
Master mix and reagents, 104
Other, 105
Reaction plate, 102
Reaction plate selection, 104
Replicates selection, 104
Sample selection, 103
Types, 101
Typical, 105
Volume selection, 104
Reagents
Setup, 86
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Master mix, 87
Reagents, 85
Standards, 84
Tips, 83
Robot setup
Automatic height calibration, 45
Calibrate plate heights, 43, 44
Cadlibrate plate positions, 43
Cadlibrate tip ejector, 43, 65
Cdlibrate tip offset, 43
Calibrate volumes, 43
Manual height calibration, 45
Setect COM port, 43
Tip offset calibration, 64
Run settings, 68
Default file locations, 69
Factory defaults, 69
Ignore errors, 68, 70
Liquid level sensing, 68
Liquid level sensing options, 70
Master mix extra volume, 68
Pipette speed, 68
Retracting z-axis, 69
Saving user defaults, 69
Standards extra volume, 69
Tip air intake, 68
Tip usage, 69, 71
Safety and Setting Up, 16
Sample bank
Adding wells, 95
Importing names, 97
Normalisation, 96
Sample bank list, 94
Sample data, 96
Volume required, 96
Sample banks
Add 'n' wells, 72
Add well list, 73
Add wells to plate, 72
Adding wells, 75
Preloaded volumes, 73
Remove wells, 73
Selecting, 72
Toggle list, 73
Sample names
Importing, 41
Sample Tubes
1.5 mL Tapered tubes, 9

100 uL Corbett Rotor-Gene Strip tubes, 9

2 mL Free Standing tubes, 8

200 uL PCR tubes, 9

200 pL Strip tubes, 10
Sample Tubes, 8

5 mL Free Standing tubes, 8
Samples, 93

Sample bank list, 94
Serial number

|dentify, 81
Shutting down, 130

Immediately, 130

Safety position, 130
Software

Control menu, 40

Default workspace layout, 33

File menu, 39

First time use, 24
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HEPA filter, 38
Installing, 19
liquid groups, 30
Multiple robots, 23
Options menu, 42
Other features, 23
Overview, 30
Plate buttons, 40
Run files, 39
Selecting run, 32
Starting, 31
Toolbar icons, 34
Uninstall, 23
UV light, 37
Wizard menu, 41
Workspace, 33
Software CD and User Manual, 3
Software in Detail, 29
Special options, 108
Normalisation, 114
Pause 30 second, 109
Pause arbitary, 109
Pause until confirmation, 109
Reset ejection position, 109
Sample bank duplication, 111
Sample pooling, 109
Serial dilution step, 114
Special dilution step, 112
Specifications
Accuracy, 14
Computer, 13
Electrical requirements, 14
General, 14
Level sensing, 14
Pipetting Volumes, 14
Precision, 14
Starting arun, 118
Aborting, 126
Check list, 118
Exception handling, 128
Post-run report, 126
Pre-run report, 121
Warnings, 120
Support disk, 80
technical assistance, 1
The Instrument, 11
Connectors and connections, 12
Tip availability menu
Options, 74
Tip Disposal Boxes
collecting discarded tips, 10
Tip Disposal Boxes, 10
Tip ejector chute
Cdlibration, 26
Tip offset calibration, 64
user's manual, 3
Volume Calibration Wizard, 46
3" party verification, 53
Factory defaults, 62
Historical data, 56, 60
Methods, 48
Option 1, 49
Option 2, 53
Option 3, 56
Opfion 4, 59
Option 5, 60
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Option 6, 62 Wizard, 148

Options, 48 Optimisation, 41, 151
User defined values, 59 PCR setup, 41

Wizard interface, 48 PCR Setup, 148

volume per reaction, 136
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