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The CAS Series of Robotic Liquid Handling Systems provide a precise and
labour saving means to perform a wide range of pipetting tasks. The
instruments are highly configurable and can be programmed to set up a
variety of tasks.

The software provides a user friendly, easy to follow user interface. The
screen layout corresponds to the plates set up on the robot. The status of
any component can be examined by clicking it on the screen. Likewise,
any alterations are executed by simply pointing to the corresponding
hardware on the screen and changing the desired parameters.
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Infroduction iii

X-tractor™ Gene automated nucleic acid extraction

The CAS-1820 X-tfractor Gene is designed to automate the extraction of DNA and RNA from a variety
of sources with high speed, high throughput and high purity. The system uses an 8-channel pipetting
head to extract 96 samples in approximately 60 to 90 minutes depending on sample type. It can
accommodate a variety of extraction chemistries, including commercially available kits. The CAS-
1820 uses conventional tips for multi-channel pipetting.

The Robotics Software provides a user friendly, easy to follow interface. The Robotics Software
automatically detects if the CAS-1820 instrument is connected and switched on. A wizard helps
guide the user through the set up process. The screen layout corresponds to the plates set up on the
CAS-1820. The status of any component can be examined by selecting the screen image with the
mouse pointer. Likewise, any alterafions 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. The course of the run is fracked on screen via time estimate to run
completfion and the reaction list, fask execution table. Reports are generated before and after a run
and are automatically saved for future reference. Laborious calculations are unnecessary as the
software calculates the amount of reagents necessary for each protocol.

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 CAS-1820 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. Virtual
mode is particularly useful in testing pipetting operations while designing non-standard applications
without the use of expensive reagents.

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 amplification software.

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

Corbett Robotics Pty. Lid.

42 McKechnie Dir.
Eight Mile Plains
Qld 4113
Australia

Ph: + 617 38417077
Fax: + 617 3841 6077

www.corbettrobotics.com

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

For technical assistance contact:
support@corbettrobotics.com

© Corbeftt Robotics Pty. Ltd






X-tfractor Gene™ Nucleic Acid Extraction System 1

1 Hardware

Congratulations on your purchase of a CAS-1820 X-fractor Gene. This section covers the unpacking
of the CAS-1820, 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-1820.

1.1 Unpacking
The Robot

Great care and attention have been taken to design the packaging for the CAS-1820 X-tractor
Gene 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 CAS-1820's shipping container.
These instructions should also be used when packing the instrument.

If possible 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 contents of the box
match the packing list included with the CAS-1820.

Once the robot is removed from the shipping container and lifted free of its foam base, the arm
support must be removed. To remove the arm support, follow these simple steps:

1. Unscrew the screws marked A and B on the locking plate to right of the arm.
Slide the arm (and pipetting head) all the way to right.

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

e

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

—
M— Locking Flate

Wooden Arm

Support ==

[ “—

The most important component of the packaging is the wooden arm support. This must be used
when ever the CAS-1820 is moved from one location to another. Failure to do so will void warranty.

© Corbeftt Robotics Pty. Ltd



Hardware 2

The Vacuum Pump

For transportation, the vacuum pump motor is locked into place within the vacuum pump station.
To release the motor from the locking bolts first turn the vacuum station on fo its side. On the
underside of the vacuum pump station you will see the following:

Please read the instructions and then remove all four bolts using the provided hex-drive tool
provided with the robof.

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System

1.2 Box Contents

3

The CAS-1820 X-tractor Gene shipping container includes the items listed on the packing slip,

typically:

1 x CAS-1820

1 x Vacuum Confrol Station (VS-01) (w/ carbon cap/filter/connecting hoses)
1 x Pinch Valve (PV-01)

1 x Tip Chute

1 X IEC Mains Cable (Australia Only)

1 X Accessory Power Lead

1 x Serial cable 9-pin male to ?-pin female

2 x Accessory Cables 15-pin male to 15-pin female

1 x Software Installation CD

1 x Reagent Tub Plate

1 x Auxiliary SBS Plate

1 x270mL (Large) Reagent Tub + Cover

3 x 170mL (Medium) Reagent Tub + Cover

2 x 70mL (Small) Reagent Tub + Cover

1 x Vacuum Chamber

1 x Vacuum Sink

1 x Low Skirt Transfer Carriage

1 x High Skirt Transfer Carriage

1 x 17 mm Riser Block

1 x 4 Litre Vacuum Waste Bottle (w/ lid and quick connect couplings)
1 x Y-hose (w/ couplings)

1 x Separator Plate (96-well low skirt)

5 x Lysis Block (2mL x 96-well )

5 x Elution Plates (Cluster Tubes x 96, grid referenced)
5 x Elution Plate Strip Caps (12 x 8 per packet)

5 x Capture Plates

10 x Racks of fine bore tips 96 x 200ulL

5 x Tip Disposal Boxes

5 x 96-well plastic, plate seals

A computer may or may not be delivered with the instrument; however, a computer is required to
operate the CAS-1820 X-tractor Gene.

© Corbeftt Robotics Pty. Ltd



Hardware 4

1.2.1 Power Leads and Cables

IEC Mains Cable

A standard 3-wire IEC mains cable is required to connect the CAS-1820 X-tractor Gene to mains
power. Typically, these cables are the same used to provide computers with power. The cable must
be a 3-wire cable.

The CAS-1820 is available in a number of power opftions, please see the Specifications.

Accessory Power Lead

The accessory power lead is required to connect CAS-1820 X-tractor Gene to the vacuum conftrol
station. The cable is of the 3-pin male to 3-pin female 'straight through' kind. The accessory power
lead is plugged into the rear power port of the CAS-1820 and to the side port of the vacuum control
station.

Serial Cable

A 9-pin serial cable is required to connect the CAS-1820 X-tractor Gene to the host computer's RS-
232 serial port. The serial cable is of the 9-pin male to 9-pin female 'straight through' kind. The serial
cable port is located on the rear of the robot adjacent to the accessory porfs.

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 5

Accessory Cable

Two accessory cables are required to connect the CAS-1820 X-tfractor Gene to the Pinch Valve and
to the Vacuum Control Station. The accessory cable is of the 15-pin male to 15-pin female 'straight
through' kind. The pinch valve and the Vacuum Control Station can be connected to any two of the
three available accessory ports on the rear of the CAS-1820.

1.2.2 Tip Chute
Tip Chute

The tip ejector chute is located to the rear-left of the CAS-1820 X-tractor Gene and is held in place
by a locating block. This arrangement facilitates easy placement and removal of the fip ejector
chute. The CAS-1820 tip ejector chute is manufactured from high quality aluminium which is Teflon
coated to give the block a hard wearing, durable black finish. The non-stick property of Teflon
makes it very difficult for tips to stick in the chute. The tip ejector chute can be washed in bleach or
water. The tip ejector can be autoclaved if necessary.

1.2.3 Software CD and User Manual

The Software CD contains the latest Robotics Software required to control the CAS-1820 X-tractor
Gene. It also contains a multi-media demonstration on the features of the CAS-1820, and the user's
manual as a PDF document. The PDF version of the user's manual is generated from the contents of
the electronic help files embedded in the software. The latest copy of the manual and software is
available from our website at www.corbettrobotics.com.

Also delivered with the CAS-1820 X-tractor Gene is a laminated Quick Start Guide. Please place this
guide near your CAS-1820 to ensure frequent and easy access (under the CAS-1820 is often a
convenient place to store the guide). The Quick Start Guide is a summary on how to get started with
the CAS-1820. For full functionality description, the user's manual or the help files should be
consulted.

© Corbeftt Robotics Pty. Ltd



Hardware 6

To ensure you are always using the latest Robotics Soffware please visit the Corbett Robotics Pty. Lid.
website at www.corbettrobotics.com. Occasional soffware updates are required to provide new
functionality. It is the user's responsibility to update software to ensure the insfrument operates to the
best of its ability.

The Corbett sofftware 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. Betao-
software will always be released prior to full release. Corbett Robotics encourages all our users to frial
beta-software to help us ensure the final release is defect free.

Corbett sofftware updates are free of charge to all users of Corbett insfruments. We feel this is the
best way to give our users fastest access to new features. This of course means that new versions can
be released several times per year.

1.2.4 Reagent Support Plates and Tubs

The CAS-1820 X-tractor Gene is delivered with two Reagent Tub Support Plates and six Reagent Tubs.
One plate is always positioned in the front-left reagent position of the workspace. This is the default
Reagent Support Plate and Tubs. The second plate conforms to the SBS standard footprint for fip
racks and can be positioned in any one of the four tip rack positions of the workspace. The default
position for this plate is in the front-left SBS position (C1).

1.2.5 Default Reagent Tub Support Plate and Tubs

The Reagent Tub Support Plate is manufactured from high quality aluminium. The white feet are
made from high temperature silicone rubber. To keep reagents cold, the plate can chilled in a
refrigerator or freezer before placement on the CAS-1820. The support plate can be washed in
bleach or water. Please note that some solvents or salts may stain the surface. The support plate can
be autoclaved if necessary.

Three Reagent Tubs types are supplied with the CAS-1820. The tubs are disposable, made from high
quality polypropylene and differ in their total volume capacity: 70 mL (PN 2137), 170 mL (PN 2136),
and 270 mL (PN 2314). Also available as an option are reusable tubs manufactured from Delrin
acetal plastic: 70 mL (PN 2365), 170 mL (PN 2364), and 270 mL (PN 2363). Tubs manufactured from
Delrin acetal plastic can be washed in bleach or water. DO NOT AUTOCLAVE THESE TUBS!

Reagent Tubs

—— ——

70 ml Tub 170 mL Tulp 270 mL Tub

The default arrangement for the reagent tubs on the reagent support plate is depicted below. In this
arrangement, two 70 mL and two 170 mL tubs populate the reagent plate providing tub-space for
four reagents.

© Corbeftt Robotics Pty. Ltd.



X-tractor Gene™ Nucleic Acid Extraction System 7

Reagent Tubs and Default Layout

Dedcult Tuby Lesypoat

Alternatively, the 170 mL and 70 mL reagent tubs in the front or back rows can be replaced with a
single 270 mL fub to give for example, the following arrangement. This reduces the number of tubs
available, but dramatically increases the available volume of one reagent to 270 mL.

Alternative Tub Arrangement

SBS Reagent Tub Support Plate and Tubs

The SBS Support Plate is manufactured from high quality aluminium and anodised. The white feet are
made from high temperature silicone rubber. To keep reagents cold, the plate can chilled in a
refrigerator or freezer before placement on the CAS-1820. The support plate can be washed in
bleach or water. Please note that some solvents or salts may stain the surface. The support plate can
be autoclaved if necessary. The default position for this plate is in the front-left SBS position (C1). The
picture below is just one example of tfub arrangements for this plate. This example shows a
combination of the 270 mL and 70 mL fubs. It is possible to place other combinations of tubs on the
support plate: 1 x 170 mLand 2 x 70 mL, 2 x 170 mL, and 4 x 70 mL. The maximum number of tulbs
that can be combined onto the workspace is eight: 2 x 170 mL and é x 70 mL. The policy is to place
the largest fub to the left as demonstrated in the image of the plate layout screen.

© Corbett Robotics Pty. Ltd



Hardware 8
SBS Format Reagent Plate

Optional Standard Footprint Block

In addition to the SBS format reagent support plate, the CAS-1820 will also accept the standard 128 x
86mm footprint block. These blocks hold 96 tubes of dimensions similar to the 200uL PCR fube. These
blocks can be used to hold strip tubes, unskirted or half-skirfed PCR plates. This optional block can be
washed in bleach or water. Please note that some solvents or salts may stain the surface.

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 9

200 uL PCR tubes - Single

These tubes are typically used to hold samples and reactions.

200mL PCR tubes - 8 Strip

These tubes are typically used to hold samples and reactions.

© Corbeftt Robotics Pty. Ltd



Hardware 10

1.3 Transfer Carriage

The CAS-1820 X-tfractor Gene is supplied with two Transfer Carriages to suit both Low Skirt and High
Skirt style Capture Plates (e.g., Whatman, and Invitek). The Low Skirt tfransfer carriage suits the
DNA/RNA capture plates delivered with your CAS-1820. The High Skirt tfransfer carriage is suitable for
capfture plates like Macherey-Nagel, Promega, and Corbett High Yield.

The transfer carriages are made from epoxy resin and can be cleaned with warm water and
bleach. Under no circumstances should the fransfer carriages be autoclaved.

Low Skirt Transfer Carriage High Skirt Transfer Carriage

1.3.1 Capture Plates

The CAS-1820 X-fractor Gene is supplied with five Low Skirt capture plates. The terms 'Low Skirt' and
'High Skirt' are simply categories to which capture plates have been assigned to accommodate the
many commercially available types of plates. The Skirt refers to the plastic shroud extending from the
tfop of the capfure plate in a downwards direction towards the filter tips of the capture plate. The
shroud on the High Skirt capture plates is approximately 15 mm in length, while on the Low Skirt
capture plate the shroud is approximately 30 mm in length. As an open platform, the CAS-1820
accommodates many commercially available capture plates.

Capture Plate Skirt and Low Skirt Comparison High

High
Shirt

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 11

Low Skirt (800mL x 96 well) Whatman GF/B High Skirt (1,400mL x 96 well) Corbett Max Yield

Capture Plate Parts Cross-reference

Capture plates must be used in conjunction with the appropriate Transfer Carriage, Separator Plate,
and Riser Block. When the desired Capture Plate is selected in the software, the accompanying
picture references the part numbers for the matching Transfer Carriage, Separator Plate and Riser
Block. This selector is accessed in the software using the mouse fo right click over a reaction or
sample plate displayed in the workspace software interface, and then choosing 'Change Plate

Type'.

2

€

Carriage #: 1857
Separator #: 1695
Riser Block #: 1775

1.3.2 Separator Plate

The CAS-1820 X-fractor Gene is supplied with one 96-well separator plate (PN 1695) for use with the
Low Skirt transfer carriage and the supplied capture plates. As options, two additional separator
plates are available: a 96 well format plate (PN 1696) and a 48 well format (PN 1697) both of which
are used in conjunction with the High Skirt Transfer Carriage. These plate formats are suitable for use
with plate formats such as the Macherey-Nagel NucleoSpin® ?6-well 8-strip systems.

Separator plates are marked with an 'Up Side' for correct inserfion info the waste sink. When
choosing appropriate capfure plates in the Robotics Software, the available photograph of the
capture plate also includes the part numbers for the corresponding Transfer Carriage and Riser
Block. See Appendix E for the summary of corresponding CAS-1820 parts by part number.

The CAS-1820 separator plate PN 1695 is manufactured from high quality aluminium which is
Nickel/Teflon coated to give a hard wearing, durable finish. The separator plates PN 1696 and PN
1697 are manufactured from acetal plastic, a plastic material that is hard wearing and durable. All
of the separator plates can be washed in bleach or water, but must be thoroughly washed in

© Corbeftt Robotics Pty. Ltd



Hardware 12

distiled water and rinsed with MIlliQ water before use to remove soap or chlorine residue. Please
note that some solvents or salts may stain the Nickel-Teflon surface of PN 1695.

Separator Plate

1.3.3 Lysis Block

Lysis Block

The CAS-1820 X-tractor Gene is supplied with five Lysis Blocks. There are many suitable types of Lysis
Blocks available from a range of manufactures. The list of known compatible Lysis Blocks is available
through the 'Change Plate Type' selector. This selector is accessed in the software using the mouse
to right click over a reaction or sample plate displayed in the workspace software interface, and
then choosing 'Change Plate Type'.

Shown left, is an example of a typical Lysis Block. This is an Axygen Deep Well 2 mL lysis block.

1.3.4 Elution Plates

Elution Plate

The CAS-1820 X-tfractor Gene is supplied with five elution plain-tube racks. The elution tubes are in a
cluster rack format of 96 individual tubes each having a maximum volume of 650 uL. A single lid
covers all 96 tubes in elution rack, however 8-well strip caps are also available to seal the individual
tubes. There is also an option to use screw cap, non-grid referenced, and 2D cipher tubes
compatible with bar-coding applications.

© Corbett Robotics Pty. Ltd.
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1.3.5 Tips and Tip Racks

Tips and Tip Racks

The CAS-1820 X-tfractor Gene is delivered with ten racks of 96 x 200 L tips. These tips are available as
filtered, racked, and sterile or unfiltered, racked, and sterile. We recommend the use of filtered tips
to avoid potential cross-contamination. Corbett Robotics Pty. Ltd. recommends using Corbeft
Robotics 200 uL filtered fine-bore tips as depicted below [lid removed for photograph].

Tips other than those recommended can be used on the CAS-1820 provided the tips have a
compatible spacing, pick up height, hub size, and are of the same volume. However, Corbeft
Robotics Pty. Ltd. does not guarantee the pipetting precision or accuracy if tips other than those
recommended are used.

1.3.6 Pipettor Service Kit

All pipetting instruments require regular servicing fo maintain precision and accuracy. The CAS-1820
X-fractor Gene pipettes require regular servicing: typically every 12 months when processing 1
plate/day, 6 months when processing 2 to 3 plates/day, and 3 months for 3 or more plates/day
(approximately every 300,000 operations).

A pipefttor service kit is supplied with the CAS-1820. The kit and its instruction sheet will allow the user
(or a trained service technician) to conduct the pipettor service.

1.3.7 Tip Disposal Boxes
Tip Disposal Boxes
The fip disposal boxes are provided as a way of collecting discarded tips on the side of the CAS-

1820 X-tractor Gene. These fip boxes will hold approximately 400 used tips. However, due to the way
tips fall info the box, occasional shaking of the partially filled tip box may be necessary to avoid tips
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stacking up in the fip 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 roboft's position. Posifioning the robot
close to the left hand edge of a laboratory bench or table will allow tips to be readily ejected out of
the roboft info a biohazard waste bin or bag.
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1.3.8 Plastic Plate Seals

Plastic Plate Seals

The CAS-1820 X-tractor Gene relies on vacuum to frap nucleic acids on silica membrane while
contaminants pass through the membrane as waste. For this process to achieve optimal outcomes
in terms of nucleic acid purity and vyields it is imperative that wells not used during the exfraction
process are sealed. Currently, the best method for sealing unused columns is fo cover them with self-
adhesive plastic or PCR foil. The picture below depicts an extraction process where only 4 columns
of samples are being extracted; the remaining columns are sealed with PCR aluminium foil.

PCR foil can also be used to seal lysis blocks containing samples and lysis/digest buffer while the
sample is lysed and the proteins digested. The fiim covered lysis block can then be placed directly

© Corbett Robotics Pty. Ltd.
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ontfo the robot without removing the foil as the pipette tips will penetrate the foil while moving the
lysed samples to the capture plate.
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1.4 The Instrument

The CAS-1820 X-tfractor Gene is a high-precision instrument designed primarily for the extraction and
purification of DNA and RNA. The instrument has a number of significant elements which are shown
in the figure below.

+— Pipette Head
Cover
Multi-channel Head
and Z-axis

K-OXis

Filter Plate and
Vacuum Station Elution Tubes
Y-arm

Tip Racks

Lysis Plate

Tip Ejector ;
+—  [able/Workspace

SBS Tub
Base Plate

Reagent Tubs

Reagent Tub
Base Plate

The paint used on the CAS-1820 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 using a soft cloth with water. The paint finish has
been tested 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
natfure 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 loading 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.

Most black components (such as the table rails) on the CAS-1820 are manufactured from anodised
aluminium. The anodizing provides a hard durable finish. The black finish may stain if wiped with
certain cleaning products. The tip ejector chute has the added protection of being Teflon coated.

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 resulting in pipefting
errors.

© Corbeftt Robotics Pty. Ltd.
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The pipetting head is the black 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-1820 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-1820 is manufactured from impact resistant polycarbonate. Please refer to the lid
section for further details.

All electronics are housed in the rear of the machine or in accessories. The insfrument has a number
of moving parts. These moving parts are the X, Y, Z-axis as well as the pipetfting head. Maintenance
of these parts is low. Safety is a primary concern and thus the lid has an electronic interlock. The lid
must be closed for the normal operation of the instrument.

On the rear of the CAS-1820 are a number of connectors located on the accessory panel. These
connectors are identified below. Connecting the CAS-1820 to the computer and accessories is
further described in Setting Up.
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1.5 Vacuum Control Station

The Vacuum Control Stafion is an integral component of the CAS-1820 X-tractor Gene. The
DNA/RNA purification process of the CAS-1820 is vacuum conftrolled by the Robotics Software. The
vacuum pressure is precisely confrolled by the user through the Robotics Software. The vacuum
control station communicates with the CAS-1820 via an accessory cable connected to a 15-pin port
located on the vacuum control station and an accessory port located on the rear of the CAS-1820.
Power for the vacuum station is provided through the accessory power lead. The accessory power
lead is connected to the accessory power port on the rear of the Instrument.

Vacuum Station Ports
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Housed in the Vacuum Confrol Station is a four litre Waste Bottle. The waste bofttle is connected to
the washing and elution station by a silicon hose that branches just before passing through the Pinch
Valve. Within the waste bottle are two Teflon coated sensor electrodes. Should the bottle fill with
waste and this liquid come into simultaneous contact with the two electrodes, the computer will
pause the run until the waste boftle is emptied and the waste indicator is reset. The wash bottle has
a maximum waste capacity of three litres.

Vacuum Station

To X-tractor Gena
"

Viacuum Chamber —— ff.i.
Couping

Vacuum Boitle Cap

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 19

Vacuum Waste Hose and Connectors

Y-hose Connaclor

Hose Quick Conneclor /
y { u
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1.6 Pinch Valve

The CAS-1820 X-tractor Gene is equipped with separate Waste and Elution Chambers. The Pinch
Valve controls which chamber will be subjected to vacuum at different points during the DNA/RNA
purification cycle. The pinch valve can be set to any of three positions: 1) waste chamber open, 2)
elution chamber open, 3) both chambers open. Both chambers open is the default position for the
pinch valve and is automatically selected at power on. This position protects the silicon hoses
controlled by the pinch valve from potential damage from constant pressure when the machine is
inactive or tfurned off. The pinch valve defaults to both chambers open at the end of each run.

The pinch valve is soffware controlled via an accessory port using a 15-pin accessory cable. It is also
connected to one of the accessory ports located on the rear of the CAS-1820. Movement of the
valve is in response to specific software commands generated by the vacuum extraction wizard.

The pinch valve is equipped with manual over-ride buttons located below the 15-pin connector port
on the front of the pinch valve. Pressing either button will move the pinch valve in the direction of
the button pushed and opens the vacuum to the opposite station. Pressing both buttons
simultaneously will move the pinch valve to the centre position and open the vacuum to both
stations.

WARNING: The override buttons should not be used during a normal extraction process.

CAS-1820 Pinch Valve Components (Front) CAS-1820 Pinch Valve Components (Base)

= 15-pin Cable Connaclor

Recessed Pressune Swilch Silicon Hoses

Pinch Bar
Manual Cremide Bulton

Grgwirrs LED

Programming Limits

The Pinch Valve is delivered with predetermined travel limits to constrain the distance the pinch bar
moves in either direction to pinch the silicon hose. To adjust the travel limits do the following:

Ensure that the silicon hose is correctly inserted in the Pinch Valve. This is achieved by stretching the
silicon hose to reduce its diameter and while stretching the hose, inserting the hose into the guide
channel.

A green LED is situated between the two manual override buttons. Directly above the LED is a small
recessed pressure switch located within a small hole. Ensure that the pinch valve is connected to
the robot via the accessory cable and that the robot is switched on. Now using the tip of a pen a
clean 200 ul pipette tip or a similar object depress the pressure switch. The LED will start blinking.
Remove the pen ftip.
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To adjust the left-hand fravel limit of the pinch bar, press the left-hand manual override button.

Listen carefully to the noise the pinch valve makes as the pinch bar is moving. The pinch bar has a
mechanical limit of fravel at which point the motor will stall. You will hear a change in the noise
coming from the pinch valve as the motor stalls. The correct fravel limit to set is the point
immediately before you hear the motor stall. Use both manual override buttons to locate this point.
When you are satisfied that the pinch bar is located in the optimum position, press the pressure
switch with the pen again. The pinch bar will return to the centre of the pinch valve and the LED will
stop blinking.

To adjust the right travel limit, repeat steps (3) and (4) above starting with the right-hand manual
override button.

1.7 The Computer

A personal or laptop computer running the Microsoft Windows operating system is required to
control the CAS-1820 X-tractor Gene. This computer can be provided by Corbett Robotics Pty. Ltd.
or its agent. If a personal computer is supplied by the user, please observe the following minimum
specifications to run the Robotics Software for the CAS-1820:

e | RS-232 port

e 3.0 GHz Pentium IV CPU
e Windows XP

e 256 MBRAM

e 20GBHDD

o Monitor with 1024 x 768 pixels 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 is not supported. No software or hardware support can be

given if these devices are used. It has been shown by Corbett engineers that the CAS-1820 may
operate on these devices for a certain period of fime, eventually followed by unreliable operation.
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1.8 Vacuum Chamber

The CAS-1820 X-tfractor Gene is equipped with separate Waste and Elution Chambers as one of the
measures introduced to eliminate potential cross contamination of samples during purification. The
Waste Sink is located within the waste chamber. The sink is pushed firmly downwards to engage the
waste sink spigot info the well base of the waste chamber. The waste sink is held firmly in place by a
rubber O-ring on the Waste Sink Spigot. The Riser Block can also be inserted into the elution chamber
at this fime or just prior to starting the CAS-1820.

Waste Sink, Riser Block, and Vacuum Chamber

Waste Tub and Riser Block Inserted into the Vacuum Chamber

The waste and elution chambers are connected to the Waste Bottle via silicon hoses that pass
through the pinch valve. To insert the silicon hoses into the channels of the pinch valve, first turn the
pinch valve upside down. Next, pick up one of the silicon hoses below the Y-piece and stretch it
over one of the channels until it slips into the channel. Repeat for the second hose. When both
silicon hoses are inserted info the channels of the pinch valve, move the pinch valve along the

© Corbett Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 23

silicon hoses until the pinch valve is adjacent to the Y-piece as shown below. Now turn the pinch
valve right way up.

Underside of Pinch Valve with Vacuum Hoses Inserted

Connecting the Silicon Hoses to the Vacuum Chamber and the Vacuum Station

Place the pinch valve behind the CAS-1820 and pass the two silicon hoses under the back of the
robot passing both hoses up through the cut out in the floor of the robot where the vacuum
chamber will be fitted. Place the vacuum chamber on its side in front of the cut out with the barbed
silicon hose connectors facing upwards. Now connect the ftwo silicon hoses to the barbed
connectors making sure that the hoses don't become twisted; left hose through left side of pinch
valve to left barbed connector and so for the right silicon hose.

Now place the right hand side of the vacuum chamber intfo the cut-out of the deck so that the
spring clip just below the cut-out engages the slot on the right hand end of the vacuum chamber.
Push the vacuum chamber to the right while at the same time lowering the left hand side of the
vacuum chamber into the cut-out. With the vacuum chamber fully inserted allow the chamber to
centre and lock info position. To remove the vacuum chamber, follow these steps in reverse order.
Use the quick connector on the free end of the silicon hose to connect the vacuum chamber to the
Vacuum Control Station.

TIP: When inserting the vacuum chamber into the cut out in the deck, moving the pinch valve body
to the rear will make vacuum chamber insertion easier by preventing the silicon tubes bunching
under the robot. When finished ensure that the P.V tubes are not kinked or that the airflow is
restricted in any way.
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1.9 General Specifications
Pipetting Volumes:

o Between 10 uL and 190 uL (wide bore tips)
e Between 10 uL and 190 uL (fine bore tips)

Precision:
o 10uLto 190 L, less than 4 % C.V. (fine bore tips)
Accuracy:

e Accuracy can be calibrated in software

e 1% calibrated, volumes > 10 yL
Throughput:

o One 96 well plate of urine or bovine blood, or tissue in 1 -1 1/2 hours depending on cycle
parameters.

Electrical Requirements:

e 220-240Vac 50 Hz, or
e 100 Vac 60 Hz, or

e 110Vac 60 Hz

e 250 VA

e Good earth connection via mains outlet
Table Capacity:

e 4 standard footprint 128 x 86 mm plates (SBS standard) to accept 96 well plate and
pipette tip formats

. Waste Chamber
. Elution Plate

. Reagent plate (4 positions)
Number of Pipetting Channels:
e Eight
Communication:
e RS-232
Lid:

e Polycarbonate lid is standard on all machines
e UV light for work surface sterilisation is available as factory fitted accessory

e HEPA filter unit for positive pressure under lid is available as an optional factory fitted
accessory or can be fitted to the robot at a later stage.
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Weight:

CAS-1820 Robot
32 kg

CAS-1820 Vacuum Station
19 kg

CAS-1820 Pinch Valve
1.5 kg

Dimensions:

o All dimensions are in millimetres (mm) and exclude any computer equipment.
e CAS-1820 Robot:

e lid closed, 490 mm (w), 580 mm (d), 390 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
e CAS-1820 Vacuum Station:

o 495 mm (w), 400 mm (d), 520 mm (h)

e CAS-1820 Pinch Valve:

e 130 mm (w), 70 mm (d), 20 mm (h)

e The connection the accessory cable at the front of the Pinch Valve adds 70 mm to its
depth

e CAS-1820 HEPA Filter:

e Contact Corbett Robotics for information on this product
Computer Requirements:

e Laptop or Desktop PC with serial port
e Windows XP 2000 or later

o 2.4 GHz Pentium 4 CPU or equivalent
e 512 MBRAM

e 20 GB hard disk

o Monitor with at least 1024 x 768 pixels screen resolution
Operational Temperatures:

e Constant 4°C to 35°C - temperature cycling not permitted

o High temperatures may cause excessive evaporation of some reagents

Operational Humidity:

e 40-70%RH

e Lower humidity levels may affect precision due to evaporation

© Corbeftt Robotics Pty. Ltd



Safety and Setting Up 26

2 Safety and Setting Up

The CAS-1820 X-tractor Gene has a variety of moving parts, with 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:

e Do not lift the CAS-1820 by yourself,

e Do not disable the lid interlock,

e Do noftinterfere with the robot while it is running,

e Do not attempt fo move any plates or tubes while the robot is operating,

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

lowering.

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

Use only recommended fips and tip racks.

Keep the lid of the instrument closed whenever possible.

NEVER place any items on the y-arm of the instrument (the pipetting arm).

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

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

The remainder of this section covers the setting up of the CAS-1820 X-fractor Gene. Topics covered
include:

e Positioning of the instrument,

¢ Connecting the instrument to power and the PC,
¢ Installation of the software,

e Starting the software the first time,

e Virtual Mode,

e Calibrations, and

e Thelid.

Please follow these instructions for reliable set up.

© Corbeftt Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 27

2.1 Positioning the Robot

The location/position requirements of the CAS-1820 X-fractor Gene are not very exacting. However,
a few points should be observed, as follows:

e The CAS-1820 can be installed on any sturdy laboratory bench or table;

o The CAS-1820 must not be installed near generators of static electricity (e.g. ionisers, large
screen televisions etc.);

e The CAS-1820 should be installed in a laboratory environment free of excessive airborne
dust;

e The CAS-1820 can operate in temperatures from 4°C to 35°C. Do not subject the robot to
repeated temperature cycling. The insfrument can be operated in a cool room of
consistent temperature;

o Do nof subject the CAS-1820 to a relative humidity of > 70% for extended periods of time;

e Ensure that all four of the CAS-1820's feet are firmly located on the table surface (the front
feet can be height adjusted using a 10 mm spanner);

o Ensure that the lid can fully open upwards without any obstructions; and

e Ensure that the On/Off switch at the rear of the instrument is easily reached.

A special requirement of the CAS-1820 is the vacuum control station. The vacuum control station is
best placed directly under the laboratory table or in the cupboard under the laboratory bench.
Placing the CAS-1820 in a cupboard under the laboratory bench will necessitate drilling a 50 mm
hole in the laboratory bench for cable and vacuum line connections.

If you have not done so already, please remove the arm support 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 roboft info a biohazard waste bin. This negates the need
for a tip disposal box.

2.2 Connecting the Robot

The connections for the CAS-1820 X-fractor Gene are very simple. Please set-up the computer
according to the manufacturer's instructions and then follow the steps below to connect the CAS-
1820 to the computer.

With the host computer and robot both switched off; connect the supplied 9-pin RS-232 serial cable
to the instrument. The RS-232 serial cable socket is on the rear of the CAS-1820 as indicated in the
diagram below.

Connect the other end of the serial cable to the computer. By default, the software is configured to
look for a CAS-1820 on serial port one (COM 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.

Plug in the IEC mains cable info the Mains Power socket on the rear of the CAS-1820 and connect it
to the mains supply.
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All accessory items should also be plugged in at this time. Use the 15-pin accessory cables to
connect the vacuum conftrol station and the pinch valve to the CAS-1820. Use the accessory power
lead to connect the power socket of the vacuum conftrol stafion to the Accessory Power supply on
the CAS-1820. If your CAS-1820 is fitted with a UV light, ensure that it is firmly connected to the UV
light connector on the rear of the robot.

Once all accessories are connected, switch on the CAS-1820 and the computer. The On/Off switch
is located at the back of the CAS-1820, next to the power cable socket. When the CAS-1820 is
switched on the pipefting head should rise out of view. If this is not the case, please consult the
troubleshooting section.

2.3 Software Installation

New Installations

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-1820 X-tractor Gene. 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 software operation. Typically these virus
scanners make the software run exiremely slowly. Corbett Robotics Pty. Ltd. advises
caution when installing the robotics 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 Operating Software' on the splash screen.

8. The installation process will begin.
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CORBETT
ROBOTICS

Opearating Softwara

Software Version

You will be presented by 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.

5 Setup - Robotics4 g|§|g|

Welcome to the Robotics4 Setup
Wizard
Thiz will install Robotics +4.08.01.33 on your computer.

It iz recommended that pou cloze all ather applications before
contining.

Click Mest to continue, or Cancel to exit Setup.

Mext » ] [ Cancel

© Corbeftt Robotics Pty. Ltd



Screen 2 - Select Destination Location

Safety and Setting Up 30

This screen allows the user to select the folder intfo 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 fo exit the setup. Selecting 'Next' takes the

user to the next screen.

e Setup - Robotics4

Select Destination Location

Where should Robotics4 be installed?

.J Setup will install Boboticed inta the following folder.

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

| C:“Frogram Files'

| [ Browse...

At least 44.4 MB of free dizk space iz required.

¢ Back ” Meut > ][ Cancel

Screen 3 - Select Components

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 setup.

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

o Setup - Robotics4

Select Components

made.

Wwhich components should be ingtalled? ~ |

Select the components you want bo install; clear the compaonents wou do not want ta
inztall. Click. Next when you are ready to continue. Mote that inztalling the single and
multi-channel support files will ovenarite any cugtom plate modifications you may have

Full installation

< Back “ Mest > ][ Cancel
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Screen 4 - Select Start Menu Folder

This asks the user which folder location they wish the program to 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.

5 Setup - Robotics4

Select Start Menu Folder H
where should Setup place the program's shortouts? =

Setup will create the program's shorbcuts in the following Start benu folder.

To continue, click Mext. If pou would like to zelect a different folder, click Browse,

| Fobatics

_._1_

| [ Browse...

< Back ” Mest » ll Cancel

Screen 5 - Select Additional Tasks

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.

5 Setup - Robotics4

Select Additional Tasks ~ )
Wwhich additional tazks thould be performead?

Select the additional tazks you would like Setup to perfarm whilz instaling Fobatics4,
then click Mest.

Additional icons:
Create a desklop icon
Create a Quick Launch icon

Enable UV light features
Inztall USE driver

< Back ” MHest = l[ Cancel
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This screen allows the user to review details entered and gives the option of selecting 'Back’ to alter
details, or 'Next' to proceed with the installation. Selecting 'Cancel allows the user to exit the setup.

o Setup - Robotics4

Ready to Install

change ary settings.
Destination location:
Setup type:

Full inztallation

Selected components:

Flate Image Files

Start Menu folder;

Setup iz now ready to begin inztalling Roboticed on pour conmputer. -,h

Click Install o continue with the installation, ar click Back if pau want ba review ar

C:AProgram FileshAobotics4

Fobotics Control Software
1-Channel Robot Support Files
8/16-Channel Robot Support Filez

[ < Back H Inztall l[ Cancel

Screen 7 - Completing the Robotics4 Setup Wizard

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

e Setup - Robotics4

EEX
Completing the Robotics4 Setup
Wizard

Setup has finished inztaling Roboticed4 an wour computer. The
application may be launched by zelecting the ingtalled icons.

Click Finizh to exit Setup.

[ Launch Robaticsd
[] wiew Release Motes
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Un-installing the Software

To completely remove the Roboftics Software, you can either select 'Uninstall Robotics4' from the
Program Group (accessible via the Start Menu). Alternatively you can select 'Contfrol 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.

Other Features on the CD
Other features on the Robotics Software CD include:
e Viewing the CAS-1820, CAS-1200, and Corbett Rotor-Gene Multimedia demo
¢ Installation of Adobe Acrobat Reader
Multiple robots from one computer
Multiple CAS-1820 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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2.4 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 below the Version Number. To change the serial port,
see Table Setup.

< corbett

ROBOTICS

Version 4.8.1.33 {1.6.61)
Pleaze wait - Inttializing =erial connection on COle

Updates and additional resources available at
http: Msewewy corbettrobotics .com/!

Wiarning: This caomputer program is protected by copyright
lavy and international treaties. Unauthorized reproduction
of thiz program, or any portion of it, may result in severe
civil and criminal penatties, and will be prozecuted to the

maximum extent possible under the law.

If a robot is correctly connected to the computer via the RS-232 serial cable and then switched on,
the software should operate normally. Please wait until the main sofftware window appears (this will
take a few seconds).

If, while initialising, the Robotics Software cannot detect the CAS-1820 X-tractor Gene (CAS-1820
turned off or not connected), the Robotics Software will pause, and after 10 seconds it 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 timeout by clicking on the 'Force Virtual Mode' button on the splash screen.

If you have more than one accessory running off the computer, it is necessary to select the
appropriate COM port for the sofftware to communicate with the X-tractor. To do this, start up the
software. If the correct COM port is not yet selected, the software will open in Virtual Mode
(indicated by the words ‘Virtual Mode' displayed at the top of the window). Select the Options
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Menu from the toolbar, then from the dropdown menu, select Robot Setup and then Select COM
port. A window will open which allows you to select the appropriate port. Once selected, close

down the software and restart.

communication is occurring.

(72 corbett
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The software should then power up the robot, indicating

Please select the appropriate robot model. Alternatively, you can choose to cancel and the
software will be shut down.

To shut the software down, please consult Shutting Down.

2.4.1 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 the options screen below (described in Selecting a Run). Select 'Empty

Project'.
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You are ready to continue 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.

2.4.1.1 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.

m Untitled.CAS4 **VIRTUAL MODE*™™ - Corbett Rohotics
File Control ‘Wizards Options Help

¥ 1- | i T ,/-’ Mokes. .. r\ I_||_I /"*

In Virtual Mode, all functions are enabled: parameters can be changed, runs can be set up or
modified and virtual runs completed. The software highlights the tubes it is currently pipetting into 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 transfer the template
ontfo 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.

Your robot has been factory identified with an internal (or electronic) Serial Number. Any
modifications made fo Calibrations in Virfual Mode will not affect calibrations on the actual
instrument. Any software running in Virtual Mode on a PC different to the PC the CAS-1820 X-tractor
Gene is connected to, will also not affect any calibration settings.

2.5 Calibrations

The CAS-1820 X-tractor Gene accepts a wide range of plates. Specific plates accompany specific
tasks. The CAS-1820 has two locations for plates, two locations for pipette tips, one location for the
DNA/RNA capfture plate, and two locations for reagent tub sets as described. The CAS-1820 is also
equipped with a tip ejector chute 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, thus the CAS-
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1820 must be calibrated. The volume can also be calibrated to ensure the CAS-1820 accurately
pipettes the volumes as specified.

There are three calibrations that can be made on the CAS-1820. These are:

e Position Calibration
o Height Calibration

e Volume Calibration

All blocks and plates are removable. For example, the Reagent Tub Support Plate is located by pins
which serve to orientate the blocks correctly and subsequently ensure that the four tubs are always
positioned correctly. Similarly, the plates are located by table rails. Care must be taken with some
plates to ensure that correct orientation is maintained.

Due to these locating mechanisms, once the CAS-1820 has been installed and calibrated, there
should be no need to re-calibrate the positions for the fip ejector chute 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 following a pipetting mechanism service,
as this is found to alter calibration values.

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: Usually one instrument is connected to computer. If you change the instruments
connected to the computer and the instrument has not been identified with an electronic serial
number, it is possible that the wrong calibrations will be used. Serious damage may result (Note: |If
your instrument has no serial number contact Corbett Robotics).

2.6 lid

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 fo clean polycarbonates or acrylics can be
used. Any cleaning product should be tested on a small inconspicuous section of the lid first. Please
note that the black edging of the lid will not resist organic 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 software and hardware to initialise upon 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 robot's operation may take up to two seconds o register.
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The lid need not be closed during position and height calibration of plates. Do not interfere with
robot movement during these calibrations and do not put hands or head info the robot's workspace
while the robot's head 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 the removal of the lid and the disabling of the
electronic lid interlock.
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3 Software in Detail

Using the Robotics Software is straightforward and the user interface Wizard of the CAS-1820 X-
tractor Gene is designed to facilitate the setting up of DNA/RNA extraction protocols. Many options
are available on CAS-1820 and can be used to adjust the behaviour of the robot. This section
describes all aspects of the software in detail. 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:

e Software Overview

¢ Starting the Robotics Software

e Software Workspace (the main screen and its features)
e Toolbar

e File Menu

e Wizards Menu

¢ Options Menu

e Calibration Management Options
¢ Robot Setup Options (including calibrations)
e Run Settings Options

o Tip Operations Options

o Plate Operations Options

e Help Menu

e Right-hand Pane (the conftrol areq)
e Tips

¢ Reagents

o Samples

e Reactions

e Warnings

e Starting a Run

e Pre-run Report

e Aborting a Run

e Post-Runreport
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3.1 Software Overview

The basic functions for setting up a DNA/RNA extraction on the CAS-1820 X-tractor Gene 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 from these standard types of runs. 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 software allows a variety of options to be changed that affect the run. These options include fip
usage during a run, air volumes, pipetting speeds, and so on. These options are saved with a run file.
If the set options are to be the new default options, this can also be set 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 loaded. If there are any errors with the run set up, the software will prompt the
user to correct these errors. Warnings can be ignored, but 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 reaction tubs.

A very useful feature of the software is Virtual Mode. If the software is started either without a CAS-
1820 connected to the computer or with 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 software main screen, the workspace, visually simulates the robot's table layout. The six main
plates/tip racks 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 left-clicking on if.

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-1820 any pipetting operation is performed on liquids that fall info one of three liquid
groups. These four groups are:

e Samples
¢ Reagents
¢ Reactions
Each of these liquid groups is treated differently in the Robotics Software. The groups are geared

towards simplifying the operations for which these liquid groups are normally used. For example,
Samples are the material from which DNA/RNA is to be extracted.
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Typically, the liquid groups are used as follows:

e Samples are used to add to the final reaction,

o Reagents typically lysis buffers, wash buffers, or elution buffers are used to process
samples, and

e Reactions are a combination of the Sample and Reagents.

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

3.2 Starting the Software

To start the software correctly so that it communicates with the CAS-1820 X-fractor Gene, please
ensure the instfrument is switched on, connected to the PC and the lid is closed.

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 tfrying to communicate is displayed immediately under the software version number.

NOTE: To change the serial (COM) port wait until the main workspace screen opens in virtual mode.
Select the Options Menu from the toolbar, then from the dropdown menu, select Robot Setup and
then Select COM port. A window will open which allows you to select the appropriate port. Once
selected, close down the software and restart. The software should then power up the robof,
indicating communication is occurring.

2 corbett
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If you wish to run the software in Virtual Mode, click on the 'Force Virtual Mode' button. If the X-
tractor Gene is connected or turned off, wait for the time-out (10 seconds) and virtual mode will
initialise by default. If you are unfamiliar with Virtual Mode, please refer to the section on Starting for

the First Time.

Alternatively, if the CAS-1820 is connected and furned on then within a short period of fime, you
should see the main Window appear with an options screen; please refer to Selecting a Run.
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3.3 Selecting a Run

The option screen below appears when the program is opened.

X-tractor Gene” C '2 corbett

Autemated DHA Extraction ROBOTICS
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A run can be created in three ways:
1. If a run had previously been saved, it can be re-opened and utilised or modified as
needed;

2. A Wizard, such as the Vacuum Extraction Protocol, can be used to create an entirely new
nucleic acid extraction run file;

3. Select 'Empty Project' and create a standard 8 channel pipetting operation/ file.

To open a previously saved run file, click on the 'Recent' tab shown above. From the directory
dialogue box, select the file you wish to open and then click on the 'Open' button.

The screens above only show a few 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.
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The software workspace is the main user inferface. The Robotics Software functions are controlled
from here. Important sections of the typical workspace are indicated in the figure below.

CAS-1820 X-tfractor Gene Software Workspace:
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Choosing pipette tips, plate types, and accessories is achieved by selecting the corresponding
region of the workspace with the mouse pointer and clicking the right mouse button to open the
pop-up menu depicted below. From this menu you can also manage pipette tip availability for the
respective pipette fip racks mounted on the CAS-1820.
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Add selecked wells to sample bank. ..

Add First 'n' wells on plate to sample bank. ..
&dd all wells on plate to sample bank. ..
&dd lisk of wells on plate ko sample bank. ..
Remove selected wells From sample bank. ..

Tooggle Image
Toggle Zoom

Delete Calibration Data

Change plate tvpe
Change accessory
Change plate Function »

The Menu Bar includes 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 conftrolled directly via either the workspace or 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 message icon.

The 'Plate Buttons' allow for simple plate functions to be accessed directly. If a plate is not
calibrated, the calibration screens can also be accessed.

There are tip racks shown in the plate locations on the figure above. The racks are in locations B2
and C2. This is the default configuration. These plate locations can be configured as plates if
needed.

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 reagents,
samples, and reactions are accessible.

At the bottom of the screen there are a variety of indicators. The most important indicators are the
tips re-use indicator and the liquid level measurement indicator. By double clicking on the tip re-use
field, you can change these options without going to the Options Menu. Similarly, double clicking
on the Liquid Level Indicator toggles liquid estimation on or off (liquid estimation is not normally used
for extraction, so leave as set default).

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 and individual operations being
performed.

The Robotics Sofftware Version Number is displayed in the bottom left-hand corner of the workspace.

By clicking on the Reagent Plate, the user is able to control functions relating to reagents in the
Right-Hand Pane.

The 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, 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
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shown here has one DNA/RNA capture plate (location Al); two tip racks (locations B2 & C2), one 96-
well sample plate (location C1) and one 96-well reaction plate (location B1).

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

Plate Buttons:
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:

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.

0E

Switch - clicking this button toggles between a photo of the current plate and the schematic
plate view.
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3.4.1 Choosing the Right Pipette Tips

Choosing the right pipette fips for the CAS-1820 X-tfractor Gene's table setup is very important and
must be performed before calibration of plate heights. Only with the correct pipette tips, will the
correct calibration settings for that plate take effect.

CAS-1820 Typical Plate Layout
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Changing Pipette Tip Type

To accommodate the wide variety of consumables and different types of runs, the type of pipette
fips and their locations can be changed in the software. To change the pipefte tip type, follow
these simple steps:

1. Position the mouse pointer above the plate that is fo be changed

2. Right select the plate with the mouse pointer

3. On the menu that appears, select 'Change plate type'

4

The Plate Configuration window will appear

Ensure that only Tips' is selected in the 'Filter to' sub window (bottom-right of the window). In the
Plate Layout window, the pipette tips will be described as 96-well vertical. From the Plate Type
window, choose either Corbett 200 uL or 50 uL fine-bore tips as required. If you cannot find pipette
fips that resemble those you are using, contact the Corbett Support Team. Note that pipette tip type
is critical to the successful operation of the CAS-1820 and that the user should only use pipette fips
recommended by Corbett Robotics.

When you choose pipeftte tips, you will be presented with the following to facilitate choice:
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Corbett Robotics pipette tips that you commonly use can also be added to 'Favourites'. When the
desired tips are selected, click on 'OK'. The chosen pipette tips will appear on the workspace.
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3.4.2 Choosing the Right Plate

Choosing the right plate type and the plate's function for the CAS-1820 X-tfractor Gene's table setup
is very important. Only with the correct plate type selected, will the correct calibration settings for
that plate take effect and overfiling of the wells be avoided. Each robot can support a variety of
plates, loading blocks and tip racks.

CAS-1820 Typical Plate Layout
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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 the plate that is fo be changed,
Right click the plate with the mouse pointer,

2
3. On the menu that appears, select 'Change plate type', and
4

The Plate Configuration window will appear.

In the top-left of the Plate Configuration window, the different plate layouts are listed. These layouts
include Capture Plates, 96-well plates, and many others. The top-right window shows the actual
plate type, for example a Whatman ?6-well Low skirt 800 uL GF/B Filter Plate. 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.

When you choose a plate type, a photograph of the plate will appear in the lower left window to
aid the user in plate identification. To assist the user when choosing capture plates, Corbett Robotics
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part numbers are displayed in the photograph for the matching Transfer Carriage, Separator Plate
and Riser Block. These corresponding numbers are embossed on the actual items for easy
identification.

Plate Configuration
Plate Lapout Flate Type oK
Select the item that most clogely matches the well lapout of the Each plate layout can have multiple configurations, each with
new plate far thiz location: different height and alignment configuration. Cancel
12-tub plate [12-channel pipetting tub] A Corbett Fobaotics 96 well High skitt HTP Filtar Flate Infa
1B well plate for SmartCycler tubes Corbett Fobotics 96 well Low skit 800ul GF/E Filter
2 Tubs [equal size) Irvvitek. 96 well Low zkirt Glazz Fiber Filker
2 Tubs [large + small] Macherey-tagel 96 well High skit HTP Filter
ubrz i i P Filter
384 well plates [vertical, arranged in columns) 'hatman 96 well Lo Oul GF/E Filter
4 Tubs a4
I anuf acturer

Select the plate manufacturer: Al

Reaction (300uL flat tube, Whatman)

1z 3 + 5 8 T8 8 10 11z
Filter ta:
L 9900000000808 [V Flates
' 200000000000 [~ Tips
c 9090000 RRS [ Favaurtes
' 200000000000 [ Calbrated
E 20900000 SRRS Only (247)
' 200080000008 Favoui
avoLtes
c #9800 0000 RS
" 20000000000 Add
Remove

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 ticked. If you wish to see ftip 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,
select 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.

Plate Segments

Some plates are broken into several segments, for example the default reagent block can house
different combinations of each of the three reagent fub sizes. Other plates may have different
segmentations. Most 96-well plates have one segment with all wells belonging to the one segment.
Segments are factory defined and cannot be changed. The function of a segment on a plate can
be changed independently from all other segments of that 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,
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X-tractor Gene™

Right click the plate with the mouse pointer,

Nucleic Acid Extraction System

On the menu that appears, select 'Change plate function',

The available functions will appear as a sub-menu, and

From the sub-menu choose the appropriate function.

g oo
[imp |
]

it tul

']

eleleYeloTeTete)
ol T T T T e Y Y Y

F Qo000 R
G 000000000 Ged
Add selected wells ta sample bank, ..

Add first 'n' wells on plate ko sample bank. ..

add all wells on plate to sample bank, ..

add lisk of wells on plate to sample bank, ..
Remove selected wells from sample bank...
Toaggle sample bank list

Set preload wolume, .,

Toaggle Image
Toggle Zoom

Delete Calibration Data

Change plate tvpe

Change accessory

Change plate Function

Sample
v Reaction
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Please note that on some plates, sub-sections of the plate can have different functions. 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.

3.4.3 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.

o M 0D

Right-click on the plate where the accessory is fo be added,

Select the 'Change accessory' option,

The Select Accessory window will appearr,

The required accessory can be chosen from the drop-down menu, and

Click 'OK".

Once an accessory is chosen, the background colour at the location of the accessory will change.
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B1: Reaction (1.74mL tube) 0 B1: Reaction (1.74mL tube) |
1 2% « F &7 8 % 000 1 23 « F & 7T 8 % B2

« [000000000000 « [0C0000000000

s 000000000000 s [0DO0000000000

¢ |000000000000 e (000000000000

» |[COOO00000000| =P | ¢ 000000000000

s [0O00000000000 = [O00000000000

v 000000000000 r 000000000000

s [0O0O00CO0000 s [OO0OO00000000

» |000000000000 n [000000000000

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 through the soffware, the original calibration will again take effect.

3.5 Menu

The Menu provides access to the main functions in the soffware. The Menu items are:

e File Menu

o Control Menu
e Wizard Menu
e Options Menu
o Help Menu

3.5.1 File Menu

The CAS-1820 X-tractor Gene run files are those files that contain all the information to construct a
run on the robot. These files have the file extension ""CAS4'. As well as containing information on
where the liquids are and where these liquids need to be fransferred to, the run file also contains all
other program settings. These settings are:

e Airvolumes

e Pipetting Speed

o  Whether or not liquid is present in the target plate
e Sample banks and names

¢ Sample, reagent names

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.

New (Ctrl+N])

This option allows the user to create a new run. Selecting this option will display the Selecting a Run
dialog.
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Open... (Ctrl+QO)

This 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+§)
This option saves the current setup 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 (CHI+Q)

This option closes the Robotics Software that controls the robot.

3.5.2 Control Menu

The Control Menu allows the user to access the CAS-1820 X-tractor Gene Homing, Start and
Pause/Abort functions:

Lintitled.CAS4 **¥IRTUAL

ota o N~ izards  Options

Send robot home

|—' Statt...

Occasionally, while using the CAS-1820 the user may wish to force the robot to move the arm and
pipette head to the 'Home' position. This is most likely to occur if the user accidentally moves the
pipette head of robotic arm while adding or removing consumables. By selecting 'Conftrol' and then
'Send robot home' the robot activates 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 is

' Home
the menu equivalent of selecting the Tool Barlcon for 'homing' the robot arm.

-

Send Robot Home

Start

Selecting start begins the run. Please refer to Starting a Run for more details. This is the menu
|'K
By

equivalent of selecting the Tool Bar Icon for starting the extraction run.
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Pause/Abort

During a run, selecting this menu item while robot is performing a run will cause the robot to pause.
This pause will be recorded in the post-run report. To avoid possible injury, extireme care should
always be taken when pausing and opening the lid during a run.

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

This is the menu equivalent of selecting the Tool Bar Icon @ to Stop/Abort the extraction run.

3.5.3 Wizards Menu

The Wizard Menu allows the user to access the CAS-1820 X-tractor Gene Vacuum DNA Extraction
Wizard, Import Sample Names, Export Reaction List, and Generate Report functions:

Untitled. CAS4 **¥IRTUAL MODE** - Corbett Rq
Dptions  Help

77 File Control RUEERH
£ _] PCR setup wizard..,
! Dptimisation wizard, ..
Import sample names. ., Crr+I

Export reackion daka,.. Chr+E

Plate catalog
Generake report ZhrH-R
AT Tip (20Ul Tecan tip)——

Vacuum DNA Extraction Wizard

By selecting this option, the Vacuum DNA Extraction Wizard is started. This Wizard is designed to
make it easy to set up DNA extraction protocols in a stepwise fashion. Please see the DNA Vacuum
R

Extraction Wizard for more details. This is the menu equivalent of selecting the Tool Bar Icon for

opening the Vacuum DNA Extraction Wizard.
Import sample names (Ctrl+l)

The software makes it possible to not only cut and paste sample names but also import these from
text 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 and volume of each reaction can be
exported. The reaction list can be exported 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)

When you have finished setting up a run, the Pre-Run Report is available through the 'Wizard Menu'
or by the keyboard combination Ctrl+R. The report is viewed in HTML format but may also be

exported to Microsoft Word, e-mailed, printed or saved. A completion of a run the Post-Run Report is
also available, again in the same format as the pre-run report.
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3.5.4 Options Menu

The options menu controls 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 to functions that are concerned with the fransfer of calibration (and
other) settings from one PC to another.

Robot Setup
This sub-menu contains options regarding robot setup, such as calibrations.
Run Settings

This menu allows access to the primary options relating fo runs. These include options to configure
pipette speeds and set standard extra volumes.

3.5.4.1 Calibration Management

This sub-menu allows access to functions that deal with the fransfer of calibrations and other settings
of the Robotics Software and the Robot from one personal computer to another.

Lintitled.CAS4 **¥IRTUAL MODE*™* - Corbett Robo

77 File Control  Wizards Sl Help
¢ J _] Calibration Management  #
; *  Robok Setup *
Fun Settings b
View Options 4

Change plate type
“hange accessory
[ Change plate function

Save calibration 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 roboft specific. Under no circumstances should a Setup Disk created for one robot
be used on another machine as damage to the machine may result. The Setup Disk is used to
transfer robot-specific calibration information should the CAS-1820 X-tractor Gene be 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 calibration 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 settings 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/Seftings Management/Load calibrations from setup disk..."' opfion,

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

3. Click on OK.

Please Note: While the Setup Disk is robot specific, CAS run files (Name.CAS4) are not roboft specific
and can be transferred from one CAS-1820 to another.

3.5.4.2 Robot Setup

This section explains how fo set up the workspace of your CAS-1820 X-fractor Gene and how to
choose the right plates for use with the CAS-1820. Also described are how to perform a variety of
calibrations and why these calibrations are important. If you are using an accessory, for example, a
passive cooling block, this section explains how to correctly set up your robot to make use of these
accessories. Also explained is the use of air during the pipetting operations, pipetting speed and
selecting the correct COM port.

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

File Control ‘Wizards BN Help

P i J Calibration Management * | B0 | oo ..
! m Calibrate plate heights. ..
Run Settings r Calibrate wolumes. ..
Vigw Cptions b Calibrate plake positions. ..

Select COM port, .,
hange plate type

Al:
Change accessory
_ hange plate function  #

B i i

Calibrate plate heights....

If this symbol ' s visible in the top right-hand corner of a plate, the plate may need to be height
calibrated. Refer to the section on how to Calibrate Plate Height to perform this task. The height
calibration is a very critical calibration and if done incorrectly, it will have the most impact on
pipetting results.

Calibrate volumes...

To perform a volume calibration on the CAS-1820, please refer to specific help on Volume
Calibration.

Calibrate plate positions...
If this symbol ' I is visible in the top right-hand corner of a plate, the plate may need to be position

calibrated. Calibrating plate positions is very straight forward. To perform a position calibration, refer
to the specific section on Position Calibration.
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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 virfual mode, choose the COM port to
which the serial cable from the CAS-1820 has been connected. Restart the software to ensure the
new COM port setting has taken effect.

3.5.4.2.1 Plate Height Calibration

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 fime. Every plate type in the Robotics Software has its own calibration
values. Thus, once a plate has been calibrated, the calibration for that plate will be recalled at a
later fime 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. The default height calibration is
used as the 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
tip is calibrated too high, as liquid is ejected, a droplet may form at the end of the fip and this
droplet may not fall off into the tube due to surface tension. If the default calibration is too low the
tip may form a seal at the base of the tube and not eject liquid, alternatively the fip may be
damaged. At the correct tip height, the tip is about 1.5 mm the base of the tube and once the
liguid is ejected, the liquid is higher than the end of the fip.

il

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
tube is sensed. The calibrated height then becomes the sensed height of the tube base minus a
small predetermined offset. The sensing of the tubes base can be automatically repeated to take
an average of several values. During manual height calibration, it is up to the user to set the
distance between the tip end and the base of the tube.

Note: The height calibration for the DNA/RNA capture plate is factory set and does not normally
require adjustment by the user. However if height calibration is required, you must use the manual
calibration method only. The porous, soft fibre located at the bottom of each well will be damaged
if automatic calibration is used, and will also give an incorrect calibration value.

To perform an automatic height calibration, follow these steps:

1. Ensure that the plate to be height calibrated is already position calibrated;
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2. Ensure that there are 200uL tips available, that the tip rack is calibrated and that the
correct tips are set to available;

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

4. Select Options/Robot Setup/Calibrate Plate heights...

Untitled.CAS4 **¥IRTUAL MODE** - Corbett Robotics

File Contral  ‘Wizards

Q., 1 _J Calibration Management * | BB | oo . | o
o gl FRobot Setup Calibrate plate heights...
Run Settings ] Calibrate valumes...
Wigw Options ] Calibrate plate positions. ..

Select COM part...
T Change plate type -
’ Change accessory :

Change plate function 3

A

R atatatatatakatatalalatal

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

6. The Height Calibration Window will appear.

Configure Plate Heights

Flates To Calibrate

urm Fla ul fat =]
96 well plate [vertical] 2.0mL S quare tube (@ B1
96 well plate [vertical) 1000ul flat tube, Rilker & C1 [hot aligned)
Reagents block [2x170, 2¢70) CR 170mL Reagent Bath & A1 [not aliglegd)
Reagents block (24170, 2470) CR 70mL Reagent Bath @ A1 [hot aligned)

Select Al Clear Al

Settings

[v Require confirmation from user?

Take average of how many columns? E

Cantrol

| | Manual Setup [highlighted item)

Autodetect applies to plates with ticked checkboxes.
tanual setup applies to the cunrently highlighted plate.

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

8. Select the plates that are to be automatically height calibrated. Do this by ticking each
box next to the plate in the list. Alternatively you can select all plates by clicking the
‘Select All' button.

9. Select how many wells to take the average of by clicking the up/down buttons. Corbeft
Robotics Pty. Ltd. recommends that an average of two will be taken.
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. 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 tip. 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.

. Click on the 'Autodetect' button at the base of the window.
12.
13.

Read the warning about plate position calibration and select 'Yes'.

A final warning will appear regarding the plate type and position that is to be auto height
calibrated. Read the warning and select 'Yes'.

. 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 tubes are sitting correctly and that the fip is not bent. If a calibration is rejected, that
calibration will have to be repeated.

Click 'Close' when all calibrations are complete.

To perform a manual height calibration, follow these steps:

N o o~ w

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

Ensure that there are 200 plL tips available, that the tip rack is calibrated and that the
correct tips are set to available.

Ensure that each plate that is o be calibrated has one tube in its first position.
Select 'Options/Robot Setup/Calibrate plate 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 fime
listing the different tubes in each segment.

Select the plate that is fo be height calibrated, by ensuring the plate to be calibrated is
highlighted.

Click on the 'Manual Setup' button.

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

. Now the Z-axis pipetting head height warning will appear and ask if the z-axis height is to

be set to a safe value. If the current setting is retained and the plate in the position is too
high, the tip may jam into the plate and bend. Read the warning and select 'Yes'.

. Use the up/down arrow buttons in the manual height calibration window to raise and

lower the pipette head. To adjust the height correctly, the distance between the fip 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
liffing the tube from its support plate.
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Adjust Height

Tip Contral Tip Location aK
| Haize tip to ' | Cancel

Lower tip to curmrent setpaint |

Haome £-axis |

Adjust Height

Lewvel at bottarn 2408 E
of well:

Do not zend tip to exact bottom of well - if the tip iz touching the exact
bottom of the well duning ejection, thiz may cause blockages in the tip.

13. If the z-axis (the pipetting head) was accidentally moved too far and it bottomed out,
ensure that the head has not 'lost its position' by resetting it manually. Do this by clicking
the 'Home Z-axis' button.

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

15. Click 'Close' when all calibrations are complete.
3.5.4.2.2 Plate Position Calibration

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 time. 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. Open the robot's lid.

2. 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 200 pl tips available in at least one tip rack.

4. Select 'Options/Robot Setup/Calibrate plate positions'.
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Untitled.CAS4 **¥IRTUAL MODE** - Corbett Robotics

File Control ‘Wizards Reliy=N Help

.::. 1 J Calibration Management ¥ | B0 | o L, Y

Robot Setup alibrate plate heights. ..

Fun Settings 4 Zalibrake walumes., .
Wiew Opions alibrate plate positions. ..
Select COM port, .
Tl Zhange plate tvpe oF
Change accessory B
hange plate function ?

-

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

The Position Calibration Window will appear.

Set Alignment [‘SZ|
Plate Selection Centrally align the pipette tip(s] to the RED well(s]: Clase

A1: Reaction (1200uL flat tube, MachE

123 + 26 7 8 9 101112

C1 [not calibrated)
C2 [not calibrated) A @OOOO0O000O000

Feagent Block [nat calibrated) SoO0OOO000000

SOOCOOO00O0O00
SOOCOOO00O0O00
SOOCOOOOOO0O0
L JeleReloloReloleRotodel
[ JeloRsToloNeloTeNoloTe!
SOOCOOO00O0O00

T @ -m= o om

Plate Origin Tip Contral

#-posilian: 308 Eﬂ RaseTip | | HomeZ fuis

-position: ,TE Lower Tip | Check Paos.
Get Mew Tip

Save | Bevert to prev. | 1] E it e

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 tip
racks first. Note that the tip racks are listed as 96-well plates, this is normal. Plates that
have not been previously calibrated will display the (NOT calibrated) sign adjacent to
them. After calibration and saving of the new seftings, 'Not Calibrated' will change to
(Updated) to indicate that the changes have been saved.

The image on the right of the window indicates which column position is used for the
calibration routine. The wells of the column are coloured red.

Lower the robot's pipetting head by clicking on the 'Lower Tip' button several fimes. 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 fip is not touching any plates or tips
before proceeding.

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

directly above the cenfre 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.
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1 2 3456 7 8 9101112

&>

11. When the correct position has been aligned, click on the 'Save' button, (Updated) will be
displayed adjacent to the plate description. 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.

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

Note: When calibrating plates, it will be necessary to place a fip 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.

3.5.4.2.3 Volume Calibration

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

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 pL of liquid exactly, and should do so each time 100 uL is
dispensed.

Accuracy and precision are verified by gravimetric measurement. That is, pure water weighs 1
mg/uL and that the volume dispensed by a pipette is validated by its weight; therefore 5 uL weighs 5
mg, 50 L 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 included gravimetric error and
pipette error.
Gravimetric error, are those factors that contribute error in weight measurement:

e Accuracy of scales,

e Minimum unit of measurement,

e Barometric pressure,
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Ambient temperature,

Humidity,

Vapour pressure of the liquid used, and

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

e Fluid retention characteristics of the pipette tip, and

e 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.

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 cadlibration 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 calibration 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 WL, 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

foreach 1 yL of liquid aspirated or dispensed.

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

Option 1

Option 2

Option 3

Option 4
Option 5

Option 6

Volume Calibration Wizard

Introduction

“You are about to perform a volume calibration. This establishes the accuracy of the robot pipetting mechanism.
Specifically, it defines the number of units the P-axis motor must move to accurately deliver a given volume of
liquid. T his relationship iz defined for a st of calibration volumnes. Calibration volumes include fised and user
selectable values from O to 200 ul. Pleaze choose one of the following options.

Options

Calibrate using measured weights. Robat performs pipetting. User enters tube
weight before and after pipetting. Software calculates P axiz units.

Calibrate using measured vaolurmes. Robot perfarms pipetting. User verifies and
enters volume pipetted. Software calculates P axis units.

Calibrate manually. Robot perfarms no pipetting. User enters P axis
units directly for each calibration volume.

Configure user defined calibration volumes.

View current calibration settings and review calibration history.

=
Ell
Kl
sl
5|

Load factory defaults.

LCancel

Calibrate using measured weights. Robot performs pipetting. User enters fube weights
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 manually. Robot performs no pipetting. User enters P axis units directly for
each calibration volume.

Configure user defined calibration volumes.
View current calibration settings and review calibration history.

Load factory defaults.
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3.5.4.2.4 Option 1

Option 1 Calibrate using measured weights. Robot performs pipetting. User enters fube 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 pL
PCR tubes in groups of 8 and enters the average tube weight for each group into the pre-weight
table. To do a standard calibration you require 12 x 8 groups of fubes and up to 4 additional groups
of 8 tubes for each user selected weight. The robot pipetftes the default volumes and any user
specified volumes (see Option 4) from the user specified reagent tub containing PCR grade water.
The user then re-weighs the tubes and enters the new average tube 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 ulL fine-bore pipette
tips 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, ?6-well Vertical and Plate Type,
96-well column. Also ensure that the function for these plates has been set to 'Reaction'. See the
topic 'Choosing the Right Plate' for further instructions. Note: Deselect the 'Favourites Filter' in order to
change plate types to correct plate types for volume calibration.

Define the Reagent Tub in the default front-left position to contain PCR Grade water. With the
mouse, select the front-left fub in the software workspace to open the right-hand pane. Select the
check box for 'Use Reagente' and enter Diluent in the 'Name' column of the table. Leave the
'Default Volume' set to 0 yL, and 'Viscosity' set to 'No'. Set the 'Anti-drip Pause' to 1 second.

Volume Calibration:

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

Volume Calibration Wizard — Configure

& volume Calibration Wizard - Configure

Corfigae
1. Erstuse that both 500l and 2000l ties ane avadabbe [lp 1acks must be postion calbested)

2 Erviugi it yous brvs & il hube of wabed [destiled oo PCR grade) i the diuent location

3 For mmgeoved sccusacy, ol ubet ued bod calbrations vobanet ks than 10ul must be prelosded vath 100l
dhztiled ex PCR grads waber. Plaate maks sune pou hines praloaded tha frel 2 columng with 100l of water.

Select diuen locafion ™ =
Sdect Bt maction plate |E|Sme!pu|e [srticad] € C1 |
Select second seaction plste: (55 el plate (verbesl] & C2 =]

flack Heut
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1. Read the instructions in the 'Volume Calibration Wizard — Configure' window. Now set the
dilution location and the reaction plate locations as depicted above.

2. Set aside 2 groups of 8 tubes and aliquot 10 uL of PCR grade water into each tube of the
2 groups. One group of 8 tubes will be used to calibrate the 2 yL volume and the other
group of 8 the 5 uL volume.

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

4. 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

Volume Calibration Wizard - Pre Weight

— Enter initial average tube weights (measured prior to pipetting). including any preloaded water required.

Bl M
Target YWolume [ul] | Average Pre Tube Weight [mg]
2ul 171.3
Sul 171.3
10uL 161.3
20uL 161.3
S0uL 161.3
100ul 161.3
150uL 161.3
200ul 161.3

Back Mext

5. Weigh each group of tubes and determine the average weight for each group. Enter the
average tube 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 yL, the average
weight will be incremented by 10 mg to allow for the 10 yL of PCR grade water
preloaded into these tubes before pipetting starts.

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

B volume Calibration Wizard - Pipefte Liguid
Fipette Ligud
1. Encue that sufficserdt ditilled o PCR grade veater iz ths dlusrit location
Z Erctuse that ol plabe: e position and height caliealed.
3. Encuse that the larget plabe i peasent and ol iscusted hubes e populatisd on the plabe and cpen

A, Ensture that yous have sulfacient Bps for ol channels of sl calbestion volumes.
I Fiesst calbeation lo default soltwae setfings befons slarting?

Miote that bubes soe epected b b kecated i the Langst plabe such that esch column of e plabs pepiedents &
chtbrct it sl v, Bnd aach st of he plate iepratents & detmed chanesd lor st vilusss.

Mawing scnost the plsta om beft bo nght, the calibration volumas sne sequenced in aider of menassng volums
1 Sdgacerd columnt, comnencing m oolumn 1.

5] c2 Legend
R T Rl B s s B 000

O s s s oo O Emgly
TR R B Rl Qoo Tubes

L R R e s B oo0 * Praoaded
sielOS0S0000 oo 0 Tubss
R R B s Rk s oS0 N Eacr
SR IOIQI0D00 oo i

L _JCelE Rl o R o IR o Bl o el 0D

[
T

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

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

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

. Starting at Column 1 position C1, insert the groups of pre-loaded tubes into the plate;

group 1 in Column 1, Group 2 in Column 3 etc. Then insert groups of dry tubes into the
remainder of the plate in position C1 and then in the plate in position C2. Note: An empty
column separates each column of tubes.

. 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.

. Again, weigh each group of 8 tubes and determine the average weight for each group.

Enter these values into the 'Post Weight' table as depicted below.
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Volume Calibration Wizard — Post Weight

Volume Calibration Wizard - Post Weight

— Enter final average tube weights [measured after pipetting). Uze O ta ignare sample in calculations.

EE [N EEE]

Target Yolume [ul] |Average Post Tube ‘Weight [mg]
2ul 1833
Sul 186.3
10uL 171.3
20uL 181.3
50uL 211.3
100ul 261.3
150ul 3.3
200ul 361.3

Back Mest

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

Volume Calibration Wizard - Proposed Calibration Data

— Hizstory of calibration data

Target Yolume [ul] |Value [P awiz units]
Oul 0
2ul 23
Sul 73
10wl 289
20ul 555
S0ul 1360
100uL 2673
150uL 3978
200uL 5287
210ul 54E0

HiE-Enter ACCEP
Aale. Channe:

14. 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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3.5.4.2.5 Option 2 Cadlibrate using measured volumes. Robot performs pipetting. User
verifies and enters volume pipetted. Software calculates p-axis units. ..

Option 2 Calibrate using measured volumes. Robot performs pipetting. User verifies and enters
volume pipetted. Software calculates P axis unifs.

Verification is offen required by external accrediting organisations. Select option 2 if you need fo
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 into 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 uL fine-bore pipette
tips 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'. See the
topic 'Choosing the Right Plate' for further instructions. Note: Deselect the 'Favourites Filter' in order to
change plate types to correct plate types for volume calibration.

Define the Reagent Tub in the default front-left position to contain PCR Grade water. With the
mouse, select the front-left fub in the software workspace to open the right-hand pane. Select the
check box for 'Use Reagent?' and enter Diluent in the 'Name' column of the table. Leave the
'Default Volume' set to 0 uL, and 'Viscosity' set to 'No'. Set the 'Anti-drip Pause' to 1 second.

Volume Calibration:

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

Volume Calibration Wizard - Configure

.H‘ulurrll.‘ Calibration Wizard - Configure

Corfigae
1. Erstuse that both S0ul and J00ul ties ane avadabls [tp (ecks must be postion calbsted)

2 Erviuse hat wous harve & full hube of wabed [destlled oo PCR grade) in the diuent location

3 For mmgeoved sccusacy, ol ubet ued for calbrations vobanes ks than T0ul must be prelosded vath 100l
dhetiled cx PR groads waber. Plaate make sune pou hivee preloaded the frd 2 colummng with 100l of vater.

Select dhaen kocation ™ =
Sadacd et ianction plali [ vt plate [erticad] G C1 |
Select second teaction plote: (35 el plate (verbeall @ 2 =]

Black Hest

© Corbeftt Robotics Pty. Ltd



Software in Detail 70

Read the instructions in the 'Volume Calibration Wizard — Configure' window. Now set the
dilution location and the reaction plate locations as depicted above.

Set aside 2 groups of 8 tubes and aliquot 10 pyL of PCR grade water into each tube of the
2 groups. One group of 8 tubes will be used to calibrate the 2 yL volume and the other
group of 8 the 5 uL volume.

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

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 - Pipeite Liguid
Fipette Liguid
1. Eretuee that sidficaant dettilled of PUR grade veater iz e diusnt lecalion.
2 Encuge hat ol plabec e potion and heght calialsd
3 Envure that the Laget plabe i peesert and all ieguited habes aee populated on the plabe and cpen

4. Envuse thst wous have sulfacient bps lor sl channels of all callbestion volumes.
I Fienst calbwation 1o default soltwese seitings befons dlating

Miote that hubes soe epected b b kecated i the Langst plabe such that esch column of e plabs pepiedents &
chttrcd bt st walumed, Bnd each st of he plate iepratents & distmed chanesd hor that volusss.

Mavmng scnoss the plate liom beft ba nght, the calibrabon vohemas sne sequenced n dider of mcnasang volume
m Adgacerd column, commencmng m oolumn 1.

5] c2 Legend
.80 O0 0000 oo 5
800 a0 0000 O Erigty
LA Ble Bl M = R o0 Tube
B T0SO00000 oo0 ® Praboaded
R R - T s Rk oo 0 Tubs
LB 0LBL0L00 O &0 A Eactr
ST RTOLOTOS00 oo i
OO O D O OO
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Please confirm that the actions indicated in items 1 - 4 depicted above have been
completed.

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

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

Starting at Column 1 position C1, insert the groups of pre-loaded tubes info the plate;
group 1 in Column 1, Group 2 in Column 3 etc. Then insert groups of dry fubes into the
remainder of the plate in position C1 and then in the plate in position C2. Note that an
empty column separates each column of tubes.

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.

. Weigh each group of 8 tubes and determine the average tube weight for each group.

Calculate the net tube weight for each group and convert this value to an average
pipetted volume. Enter the averaged volumes into the 'Enter Volume Pipetted' table as
depicted below.
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Volume Calibration Wizard - Enter Volume Pipetted

Volume Calibration Wizard - Enter Volume Pipetted

— Enter verified volume actually pipetted

[0 [NEC R
Target Walume [ul) Average Measured Yal [ul]

2ul 2

Sul ]

10uL 10

20ul 20

S0uL 50

100ul 100

150ul 150

200ul 200

Back Mext

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

Volume Calibration Wizard - Proposed Calibration Data

— Histary of calibration data
IF'lensed Settingsz ;I

Target Wolume [ul) |Va|ue [P aniz unitz)
Oul n
2ul |26
Aul 157
10ul 269
200l i
S0ul 1360
100ul 2673
150ul 3978
200ul h2ar
210ul B460

He-cnier | BCCepr |
Walle: Channe:

12. 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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3.5.4.2.6 Option 3 Calibrate manually. Robot performs no pipetting. User enters p-
axis values directly for each calibration volume. ..

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 uL.
Adjust the unit 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 Calibration Wizard - Manual Calibration

Volume Calibration Wizard - Manual Calibration

Enter calibration values manually

=] = =)
Target Yaolume [ul) |Value [P axiz unitz] [nominally 8,67 /ul]
Oul 1}
2ul 85.509
Sul 157.052
10ul 288568
20ul 555444
S0l 1353904
100ul 2672629
150ul 3977896
200ul 5286.87
210ul 5460

Back | Mewt |

If you have not saved the new values, and proceed 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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Volume Calibration Wizard - History of Calibration Data

Volume Calibration Wizard - History of Calibration Data

— History of calibration data

Target Wolume [ul] | Walue [P axiz units)
OulL 0

2ul 85,509
Bul 157.052
10uL 288.568
20uL 5A5.444
S0uL 1359904
100ul 2672 629
150uL 3977 596
200ul 5286.97
210ul 5480

Beport... | Rewvert to Dizplayed Settings | Back

| Enish |

'Finish' closes the window and advises 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
Cadlibration" window. 'Generate Report' opens a scrollable window that contains the current and

historical data for up to 10 calibrations.

& 8 » W
Pt | Geveds Emal  Towed

Corbett Robotics: Calibration Data

Calibration Settings: Current settings

Target Vol (uL) | Calibration Value
ul 0

2ul. A5

Sul 122

0L mas7

20uL 555.44

S0ul 1359.9

100l X763

1500l I 6

200l 5286.67
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These details can be 'Printed’, 'Saved', 'E-mailed’, or entered into a Microsoft 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 robofic workspace.

'‘Revert to Displayed Settings' is used in conjunction with the 'History of Calibration Data' dropdown
menu. The 'Current settings' are displayed by default. However, up to nine previous settings are
stored by the software, and can be accessed through the dropdown 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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3.5.4.2.7 Option 4 Configure user defined calibration volumes. ..

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 uL rather then interpolated the P-axis value for 30 and 40
hL from the adjacent default values 20 and 50 uL, the user can add the volumes 30 and 40 L fo 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 for the reference volumes 0 to 200 uL can not be removed from the list.

. Define Calibration Yolumes

Cabbeation Volumes

(%]

Selecting 'Ok’ saves the user defined volumes, or 'Cancel' allows the user to exit the calibration

setup.
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3.5.4.2.8 Option 5 View current calibration settings and review calibration history. ..
Option 5 View current calibration settings and review calibration history.

Select option 5 if you would like to review the current calibration settings 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

— Histary of calibration data

Target Yolume [ul] |Value [P awiz units)
Oul i]

2ul 85509
Sul 157.052
10uL 288 568
20uL 555.444
500l 1359904
100ul 2672629
150Ul 3977.5596
200ul 528687
210ul B460

Report... Revert to Dizplayed Settings Back Finish

'Finish' closes the window and advises 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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& (=] [l

Pt | Geveds Emal  Toword

Corbett Robotics: Calibration Data

Calibration Settings: Current settings
Target Vol (uL) | Calibration Value
0wl 1]
2ul ns
Syl 722
10ul w357
20ul 555 44
S0ul 13599
100sL %7263
1500l 9776
200uL 5286 67

These details can be 'Printed’, 'Saved', 'E-mailed’, or entered into a Microsoft 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 advises 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' dropdown
menu. The 'Current settings' are displayed by default. However, up to 9 previous settings are stored

by the software, and can be accessed through the dropdown 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 Settings'.
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3.5.4.2.9 Option 6 Load factory defaulis. ..

Option 6 Load factory defaults.

Select option 6 if you wish to replace the current default calibration setftings 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

\:’;j Reset volume calibration to Factory defaults?

Yes T

If 'Yes'is selected, the current calibrations will be replaced by the factory default volume calibration
settings. Selecting either 'Yes' or 'No' also refurns the user to the Volume Calibratfion window.
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The menu options under 'Options/Run Settings' are explained in this section. These settings deal with
software functions associated with extraction run-time parameters. New program settings can be set
as default or old defaults can be restored.

Untitled.CAS4 **VIRTUAL MODE*™ - Corbett Robotics - [Reaction Data]

7 File  Control  Wizards BelddfEN Help

F i Calibration Management  » i - '
L | | . F 0 Home | [ ]:[ - 7 Filke
| ar —] " *  pobot Setup 3 ~ d 1 ]
m Configure tip air intake. .,
Wigw Opkions 3 Configure pipette speed. .,
h - IJse liquid lewvel when pipetting? 3
A1l: Rea SIS Ignore errors during run? 4
] Change accessory ) '
. Set tip usage options. ..
Change plate function  »
A0 y .
E OO o 0 0 O D 00 0 1 Set default file Inu:latlnn...
N eTelelelelolelelelelele Save current settings as new defaulks
L elelololololololol el ol el Reset settings to Factory defaults
= OUOOoOo0o0O0

Configure tip air intake

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

Corbett Robotics

b

| hi=3 I No

= Warning: changing the air intake settings akers pipetting performance. Are you sure you wank bo continuws?

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

volume.

Airvolume

Theze values control the amaunt of air that
iz taleen up by the pipetting head before
taking liquid fram the plate specified:

Samples: ID—E ul
Reagent: ID—E ul
Standards: IU—E uL
Dilugnt and master mix: ID—E ul
Intermediate reactions: IU—El ul

Usze Defaultz
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Configure pipette speed

Conftrols the aspiration and dispense pipetting speed. The default speed of 150 uL/sec should be
selected for most purposes. Slower speeds can be chosen if pipetting a viscous liquid. The reagent
liguid 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 Robotics Pty. Lid.
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 Setftings menu.

Configure Pipetting Options

Diluent and master mix speed
BOul/zec Current speed: 450ul /sec

Sample speed
B0ul Azec

460ul /sec 450ul /sec

J J

Intermediate reaction speed
BOuL/zec Current speed: 460ul/zec

Current speed: 450ul /sec

Cancel

Reagent speed [homal]

BOuL/zec Current speed: 450ul/zec 480Ul A sec A50ul/sec

J J

Reagent speed [viscous)

BOuL #zec Current speed: 210ul/sec 460ul /sec
|
A
Standards speed Mixing speed * .
BOuLA O 4 450uL/ 450uL/ BOuL/ i 4 450 450uL/ To ersure best
ul /sec urrent speed: 450ul/sec ul/sec ul/sec urrent speed: 450ul/sec ullsee  Cocsible mining,
enzure that the
J mixing speed is set
to maximm.

Use liquid level when pipetting

Gives the user options as to how they want the robot to respond to liquid levels.

& Untitled.CAS4 **VIRTUAL MODE** - Corbett Robotics - [Reaction Data]

? File Control Wizards ReJsdtN Help
Calibration Managerment ¥
Robot Setup 3

Run Settings
Yiew Cptions 3

Change plate bype

3 Home

S ‘\_) ]:[. “r Fier

LY.

Clean..,
-

Configure tip air intake. .. |
Configure pipette speed...

Use liquid level when pipetting?

‘ Reaction List

A1: Rea Ignore errors during run?
f Change accessory . . - .
X Sef bip usage options... v Use liquid level estimate
Change plate function 3
O 5

P G e0OeO00o 0o Set defaulk File Ioc.atlon...

[N eTelelololelololelotole] Save current setkings as new defaults

LI elelelololelolelelolole] Reset settings ko Factory defaults

LN elelelolololololololole]

Do not use liquid level

The robot pipettes at a height that was defined during height calibration of the robot. This height is

the sensed height of the tube base minus a small predetermined offset.
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Use liquid level estimate

The roboft pipettes at a height that is estimated to be that of the liquid level. This height estimate is

based on details of reagent volumes that were defined during the use of the Vacuum DNA
Extraction Wizard.

lgnore errors during rung

All errors reported during the run are ignored. No user intervention is required.

ntitled.CAS4 **VIRTUAL MODE** - Corbett Robotics - [Reaction Data]
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Run Settings Configure tip air intake... Eeaction List
View Options 3 Corfigure pipette speed...
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Do not ignore errors...

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

lgnore 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.

lgnore 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.

Set tip usage options

Settings

i

Pragrammed tip usage [for nucleic acid extraction).

LCancel

Will re-uze tips in a pre-programmed manner to limit Hp
consumption for hucleic acid extraction operations.

b arimum number of times to re-use tips? El

Allow multiple ejections off a single liquid pickup? I
r

Dizcard replaced tipz at end of run? 2

A special feature of the CAS-1820 is the ability fo configure tip usage. The effect of this feature is
generally a dramatic reduction in the number of tips required to complete vacuum extractions. For
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example, the DNA can be extracted from 926 samples while only using one and half boxes of fine-
bore fips. The following fip usage options are available:

Programmed tip usage (for Extraction)
Will use fips in a programmed fashion that ensures no cross-contamination can occur during reagent
addition and sample transfer, but reduces costs by re-using tips during intra-sample mixing

operations.

Re-use tips were possible

This option will use simple optimisation strategies to re-use fips where possible. Important: if
reaction plates initially contain material, ensure that the 'Reaction plate initially contains liquid' menu
option is selected, otherwise contamination will result.

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
to suit your partficular needs. 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 option and setting it as the default, every time the software is
started, it will start with these default options. These options and their factor defaults are:

Error Mode: Do not ignore errors

Pipetting Speeds: all 150 yL/sec with the exception of reagent (viscous) 70 yL/sec

Air volumes: all O uL

Tip re-use: once only

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

Reset settings to factory defaults

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

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 ko 'Available’

Set selected tips to 'Unavailable'

Set all tips on current plate to "Available'
Set all tips on current plate bo Unavailable’
Set all tips on all plates to 'Available’

Set all tips on all plates to 'Unavailable'

Toggle Image
Toggle Zoom

Delete Calibration Data

Change plate bype
Change accessory
Change plake function 4

The software uses this tip availability informatfion 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 fip from a location where no tip is available.

On the software workspace, available tips are shown in dark red or dark blue (depending on the tip
type), while unavailable tips are shown as 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 fips can be selected by left-clicking them. Once some ftips are selected, right-click
on the fip rack and select one of the options to make the selected ftips either available or
unavailable. Only one group of tips can be selected at one time so the process may need to be
repeated unftil 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 ftips 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.
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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.

3.5.4.5 Plate Operations

The Plate Operations options are accessible by 'right-clicking' while the mouse pointer is over either a
sample or reaction plate.

Add selected wells to sample bank. ..

Add first 'n' wells on plate ko sample bank. ..
Add all wells on plate ko sample bank. ..
Add list of wells on plate to sample bank...
Remove selected wells From sample bank. ..

Toggle Image
Toggle Zoom

Delete Calibration Daka

Change plake bype
Change accessary
Zhange plate function r

Individual samples (in wells) must first be assigned to sample banks before they are available for use
in a reaction set up. This option provides a quick means of assigning columns of wells to sample
banks where naming of individual samples is not required by the user. To create sample banks where
naming and sample concentration details are required for individual samples please refer to the
Samples section. All options with the exception of 'Toggle sample bank list' and 'Set preload volume',
deal with adding or removing particular columns of wells from sample banks. Please not that wells
with the liquid description of reaction' can also be treated like samples and grouped under sample
names.

Special Note: The CAS-1820 X-tractor Gene is an eight channel system. Therefore, in the event that
not all wells in a column contain samples, place an equivalent sample-volume of water in the
unused wells and assign the entire column to the sample bank.

Add selected wells to sample bank
This option adds selected columns of wells to a sample bank. To select, move the mouse pointer to
the top left corner of the column of wells 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 wells will be
shown with a red border.
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Once the desired columns of wells are selected, right-click' on the plate and select 'Add selected
wells to sample bank' on the menu that becomes visible. If no sample banks exist at this stage, the
user will be prompted to enter a sample bank name.

Robotics E|

Bank name;
_Coredl |

|Blood 5 amples Set 1]

Enter the sample bank name and click on 'OK' or press enter. The sample bank will be created and
the new wells added. The following window should be visible on the right hand pane of the screen.

Sample Banks [select a sample bank Lo highlght lkose samples)
Blond Sample Se1 1 [Reaction, 1 @B Famptes |

Delete Bank | Rename Bank Hews Bank Edit Bank

If a sample bank(s) has previously been created, the 'Select Sample Bank' window will appear. To
create a new sample bank, click on 'New Bank'. To add samples to an existing sample bank, click on
the sample bank name fo highlight the sample bank and then click on 'OK'. Your nominated
samples will then be assigned to the sample bank of your choice.
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B select Sample Bank

Blood Sample Set] [(32wells) 1
Blocd Sample Sat 2 [32 wallz)

Lg

Cancel

|

Mew Bank

Add first 'n' wells on plate to sample bank

As an alternative to 'Add selected wells to a sample bank' for a new sample bank, a specified
number of consecutive wells (multiples of eight) can be added to a sample bank. This option always
selects wells starting from the first well on the plate (usually position 1 or Al). 'Right click' on the plate
that contains the wells to be added and select 'Add first 'n' wells on plate to sample bank'. A prompt
will appear for the user to enter the desired number of wells. Type in the number of wells and click
'OK".

Robotics El

Select how many wels?

& |o
ik

|44

The 'Select Sample Bank' window will appear. To create a new sample bank, click on ‘New Bank'. To
add samples to an existing sample bank, click on the sample bank name to highlight the sample
bank and then click on 'OK'. Your nominated samples will then be assigned to the sample bank of
your choice starting at the first available position on the plate.

Add all wells on plate to sample bank

To add all wells on the plate to a sample bank right click' on the plate that contains the wells to be
added and select 'Add all wells on plate to sample bank'. 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(s) has previously been created, the 'Select Sample Bank' window will appear. To
create a new sample bank, click on 'New Bank'. To add samples to an existing sample bank, click on
the sample bank name to highlight the sample bank and then click on 'OK'. Your nominated
samples will then be assigned to the sample bank of your choice.

Add list of wells on plate to sample bank
This option allows the user to manually specify blocks of wells to add to the sample bank. For

example the user might decide to add the odd numbered columns to a sample list. In this case they
would enter the following list A1-H1, A3-H3, A5-H5, A7-H7, A9-H9, and A11-H11. Alternatively, a user
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might wish to add the first three columns and the fifth column, not using the fourth column. In this
case they would enter the following list: A1-H1, A2-H2, A3-H3, and A5-H5

To add a list of wells on the plate to a sample bank right click' on the plate that contains the wells to
be added and select 'Add a list of wells on plate to sample bank'. The user will be prompted to enter
a list of wells.

Corbett Robotics E|

Enter wels in the: form &1-H1 A3H3

_ Cancel |

Once the list of wells is entered click on 'Ok’ or press enter. Enter the sample bank name and click on
'OK" or press enter. The sample bank will be created and the new wells added.

Remove selected wells sample bank

This allows the removal of wells from a sample bank. Move the mouse pointer to the top left corner
of the column of wells to be selected, press and hold the left mouse button and drag the mouse fo
the opposite corner of the group that is to be selected. The selected wells will be shown with a red
border. 'Right click' on the plate and select 'Remove selected wells from sample bank'.

I 2 3 &« £ 6 7 8 9 G0 2
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The Sample Bank window will appear. The user must now select the sample bank that contains the
wells that are to be removed, once selected, click 'OK'.

n Select Sample Bank

Blood Sample Set 2 [32 wellz)

Blood Sample Set 3 [32 wells] Eanel

It|
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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.

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.

3.5.5 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.

Untitled.CAS4 **VIRTUAL MODE*™™ - Corbett Robotics - [Reactic
©7 File Control  Wizards Options Mgl

i ] Contents
il | & -

Save support info ko disk. ..
Explore save direckory,,.  F9

A1: Reaction (120 Display log file. .. F11

1 2 3 & =
about Corbett Robatics...  F12
A QOOOO |

Contents

Displays this help file.

Save support info to disk

This option creates a zipped support package. This file can assist the Corbett Team to troubleshoot 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 personal

computer. 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.
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About Corbett Robolics

Displays a window which contains information about Corbett Roboftics Pty. Ltd. and some other
information that you may be asked to supply when support is provided.

The 'About Corbett Roboftics' 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-1820 X-tractor Gene

Each CAS-1820 is identified with a serial number on the rear of the robot on the serial number
badge. This serial number identifies the instrument. Instruments also have their serial number stored
electronically in the robot itself. This electronic serial number, allows the robot to 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-1820 has an electronic serial number, consult the 'About Corbett
Robotics' 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-1820 software is running in
Virtual Mode.

(Q corbett

HDBCIIH:S
Software Version and arsion 47,96 (18I0
Library Version Numbers = i

Joystick info | Qk |
Compary Infosmation | Robot Setup
This softveare makes use of the Info-Zip compression Ebary. For more information see "
hittpe /v, mo-oip. oig”
Serial nteface on COM1
~Robot senal number, . [
Famnare rf CASTEOO Sy 4 vl E’E"if‘.“mfr =
~Rurnigyin vitusl s, errware Vietsion Number,

Robet festures: <Y Z P

¥ doaz Hold Power: 30%

¥ Axaz Hold Power: 0%

£Z A Hold Power: 30%

Lid sistue: Closed o not installed
Tip pickup power: B

Home y-sxiz power: 1005

No robot histody detected

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 Corbett Robotics Window, the version number is found in the upper section. In the figure, the
version number is 4.7.96. This software version number can also be identified on the Software
Workspace.
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How to identify the Firmware version number of your CAS-1820 X-tractor Gene

All robots 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.
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3.6 Toolbar

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

. _J > " Metes. . |> A Haome J Dv ' Filker LY., Clean... Buottle

New file

Begins a new run. See Selecting a Run.

Open file
Allows you to select and open an existing file.
- —J Save file
Saves the current setup as a *.CAS4 file.
Print
Prints the current screen.

s DNA Extractor Wizard

Select thisicon to open the CAS-1820 X-fractor Gene Vacuum Wizard.

4 Mokes. ..
Lab Notebook

Opens the Lab Notebook.T 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.

>
= Start run

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

HH

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. To avoid possible injury, extireme care should always
be taken when pausing and opening the lid during a run.

Pause the run

When the run is paused, a message box will appear. The run can be contfinued by clicking 'OK' in the
message box. To abort the run click Cancel.
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Home .
Send arm to home position

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 is the
Tool Bar equivalent of selecting the menu item 'Control’, and then 'Send robot home'.

-) Run Status

]:[ ’ Change Zoom

Filker o
Toggle Air Filter

UV Light

If a UV light is installed on the CAS-1820 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 option is
greyed out.

Clean...
Clean Vacuum Chamber

The Vacuum Chamber and vacuum hoses must be cleaned after each use. Selecting this icon will
display the Clean Vacuum Chamber dialog.

Bottle
- Bottle Volume Indicator

The Boftle Volume Indicator is an approximate measure of the liquid level in the liquid waste bottle.
Volume is calculated based on dispensed volumes of liquids during the run(s). When the bottle
indicator (Blue Line) reaches full, the user will be prompted to empty the waste bottle. To reset the
Indicator select the bottle icon and select 'Yes' in the sub-window. If the user ignores the Boftle
Volume Indicator, the liquid level sensors in the bottle will activate and pause the run, preventing the
bofttle from becoming overfull.

ﬂ Warning

If the Warning Icon is shown, it means there is a potential problem with the run. Before a run can
commence, these warnings need fo be removed or acknowledged.

3.6.1 UV lLight Operation

To operate the factory fitted UV light on your CAS-1820 X-tractor Gene; 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'
posifion.
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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-1820 is tightly closed before operating the UV light. Under no circumstances should the
interlock be disabled.

During '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 __2_| symbol on the toolbar. The UV dialog will appear. There
are two ways of enabling the UV light, fimed control and manual control. Under manual control the
robot arm does not move and shadowing will result. For manual control, click on the 'Enable Lamp'
and 'Disable Lamp' buttons.

UY Lamp Control

Status

Lid statuz: Closed or naot ins[%led

Larmp status: Off

Timed Cantrol

Kl [ i

._fi‘-._ctivate L lamp For: 00:15:00

Start

Enable Lamp

Statistics Dizable Lamp

Globe uzage: 00:00:00 hh:mm; sz
Mew Globe

Under timed operation, the dialog allows exposure times to be set between 1 second and 30
minutes. Please select the desired exposure time by clicking on the slider and dragging it left or right.
When the desired time 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.

3.6.2 HEPA Filter Operation

To operate the factory fitted HEPA filter on your CAS-1820 X-tfractor Gene, 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.

Please make sure that the HEPA filter is connected to the CAS-1820 via the accessory cable before
powering up the robot and initialising the software.

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

Occasionally, the HEPA Filter elements will need replacing. This obviously depends on the frequency
of use of the HEPA filter, but should be at least annually. To replace the HEPA filter, remove the four
Thumb Screws on the top of the filter; lift the Cover off, lift of the H-shaped HEPA filter holder and
then the filters. Clean and remove dust from the components, place the new filters into position and
reassemble the HEPA filter in reverse order, finally screw in the four Thumb Screws.

3.6.3 Clean Vacuum Chamber

The CAS-1820 X-tractor Gene must always be kept clean to avoid cross contaminatfion of samples
and should be decontaminated at regular intervals depending on level of use. When the user exits
the software, the Cleaning Wizard dialog will appear and request that the user clean the vacuum
chamber and hoses. Please following the instructions displayed in the Vacuum Wizard.

The user may also choose to initialise the Cleaning Wizard without exiting the software. Reasons for
this may be as simple as: the robot software is never closed thus activating the cleaning procedure
or as a precaution against the possibility of cross contamination occurring between runs.

C o Clean,.,
To initialise the Cleaning Wizard, select the L\\@ = symbol on the toolbar and follow the
instructions.

3.6.4 Bottle Full Indicator

Bottle

The Bottle Volume Indicator =8 | is an approximate measure of the liquid level of the liquid
waste bottle. Volume is calculated based on dispensed volumes of liquids during the run(s). When
the boftle indicator (Blue Line) reaches full, the user will be prompted to empty the waste boftle. To
reset the Indicator select the bottle icon and select 'Yes' in the sub-window.
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Within the waste bottle are two Teflon coated sensor electrodes. If the user ignores the bottle
volume Indicator, the liquid level sensor in the bofttle will be activated by an overfilled bottle. The
computer will pause the run until the waste bottle is emptied and the waste indicator reset.

Front View ' l a Side Yiew
i |-‘

‘Waste Botile
Coupling

i Yocuurn Couplng

LE
Botlle Screw |
Cap

3.7 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. Using the mouse
pointer to select the various plates displayed in the workspace, information on the plate's function is
displayed in the right-hand pane. A plate can have one of four functions, these are linked to the
three liquid groups and pipette tips available in the software. The functions and thus the different
right-hand panes are:

- - -

¢ Reagents
e Samples

e Reactions
e Tips

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

Please note that as with all liquids presented to the CAS-1820 X-tfractor Gene, a minimum dead

volume in addition to the total reagent required is recommended. The dead volume depends on
the plate type chosen, typically 5 uL for 20 uL PCR tubes and 3 to 5 mL for the reagent fubs.
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3.8 Reagent Tubs

Information about a Reagent Tub and its contents is displayed when the mouse pointer hovers over
the tub of interest displayed on the software workspace.

Setting up the Reagents

The right-hand pane displaying reagent information appears after selecting the Reagent Tub of
intferest on the software workspace. To configure reagents, select a Reagent Tub fo be the source of
that reagent. The right-hand pane for reagents will appear on the software's workspace. Initially, the
reagent tub position on the software workspace will appear grey as shown in the following diagram.
Check the 'Use Reagent?' box then enter the corresponding details in the table: Name, Default
Volume in microliters (Def. Vol. (ul)), Viscosity, and Anti-drip Pause. Normally, these values are
defined by the user through the extractor wizard not through manual setup as described here:

Name: The Reagent Identifier
Def. Vol. (uL): The default volume of reagent to be dispensed into each sample

Viscosity: Selecting 'Yes' will decrease the pipetting speed of this reagent by 50% to compensate for
correct pipetting

Anti-drip Pause: Set in increments of 0.25 seconds, allows the reagent on the external surface of the
pipette tip to drain before the pipette tip moves across the work space.

The reagent tub displayed on the workspace will change colour to orange once the reagent is
defined and the right hand pane can be closed by selecting a different region of the workspace.
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Right-hand Pane

Left-hand Pane

Defining Reagents

Tulb Block: Reagent Reagant Dptons
Uze reagents r
Reagant Conhgueation
| |
M ame Def. Vol ful]| Viscous? | Anti-dip Pause [ec)
Reagent Dpton:
Use reagents ? [
Reagent Configuation
. ClearMames | SelAlVokmes |
Name [ Det. vl fuL)] Viscous? | anti dip Pausse fsec)
Tub B1 Lysss Wach Buffer 0 No 0

Reagents are normally located on the reagent support plate in the four tubs, but can also be
located on other plates. For example, if the plate function of plate position C1 is defined as reagent
and the plate type is defined as a 3 tfub reagent plate then the user has an additional 3 reagent
tubs available for use. 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.

1 2 3 4+ 5 & 7 8 9 101112

R1: Reagem—E B1: Sample {(2000uL deep well]—E

B2: Tip {200uL CR Finebore {X-tractor (

I 2 3 « 5 6 7T 8 9 10 1112

*# OdO0O0ooooooood A 2B eOOBROOER
P O00O0O0O0O0O0OOO0CO E 40000000000
¢ OOoOOOOoOooOoOoood C 2000 ROROR
' OJO0O0O00O0O0O0O0O0CO I AR BRRR
E OO0OO0OOOOOOoo E ¢ 0000000 dd
F OO00O00O00O0O00O00O F a0 eRd
: OdO00O0O00D0O0O0OO0OO0OO C GO ROOBRODER
i OO0O0000O0O00O0OoO0O i 000000000 ddd
C1: Reaction = 3 H C2: Tip (200uL CR. Finebore (X-trac‘tﬁ

T @ mmeE 0 om

I 2 3 « 5 6 7T 8 9 10 1112

SPECIAL NOTE: The CAS-1820 X-tractor Gene uses an eight channel pipetting head, therefore, while
reagent volumes are per well or sample the total volume pipetted will be eight times this volume
and so the number of samples should be interpreted as number of columns.
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Reagent Volume Required

Once reagents have been theoretically added to reactions, during a run setup, the software will
calculate the fotal volume of the reagent that is required prior to the run. The required volume can
be checked by positioning the mouse pointer above the reagent tub of interest. The hover box
which becomes visible reports the amount needed as shown below.

For reliable pipetting, it is essential to add a dead volume of reagent on top of the actual volume
needed. In the above example the dead volume has been determined to be 5 mL for a tub of this
capacity.
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3.9 Samples

99

On the CAS-1820 X-tfractor Gene, 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 in the left-hand pane is selected 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
conftrol 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 to a sample bank.

Sample Banksz [zelect a zample bank to highlight those zamplez)

Hank 1; water, 3 wellz]

Bank 2: Standard 1, 8 well[z]
Bank 3 CR Sample Set 1, 43 well(z)

Celete Bank Henarme Bank New Bank Edit Bank
Sample Data [for selected plate)
Samples must be part of a bark befare they can be uzed.
Samples not in banks are greyed out.
INEEEEE
C |Wel |Sample Mame ||D [Barcode] |Eanks |C0nc. -
A1 | Sample &1 @ B1 1 0 |
E1 Sample B1 @ E1 1 0
C1 Sample C1 @ B1 1 0
D1 Sample D1 @ B1 1 0
E1 Sample E1 @ B1 1 0
F1 Sample F1 @& B1 1 i]
G1 | Sample G1 @ B1 1 0
H1 | Sample H1 @ B1 1 0
A2 Sample AZ @ B1 2 0
BEZ | Sample B2 @ B1 2 0
CZ2 Sample C2 @ B1 2 i]
02 | Sample D2 @ B1 2 0
EZ2 SampleE2 @ B1 2 i]
F2 | Sample F2 @B1 2 0
G2 | Sample G2 @ B1 2 0
H2 | Sample HZ @ B1 2 0
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Sample Bank List

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 concenfration.

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.

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 confinuous groups of wells. 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 to sample banks using the edit function is very straightforward. 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. Highlight the samples using the mouse left-click
drag function to choose the target wells. Now right mouse select the highlighted wells and choose
'Add selected wells to sample bank..." the wells will be added to the sample bank. Select the wells
that are to be added to the sample bank. When finished, click on 'OK'.

Select samples for sample bank

Sample Bank Selection
Click on a well to add to sample bank. Mouse: right-click on well to access other plate options. = ;
Lancel

B1: Sample (2000uL deep well) |
1 2 3 4 5 (] T & 9 10 " 12

ol 11111 | | |neee
- I HEENEEN
Add selected wells to sample bank. ..
c . . . . Add first 'n' wells on plate to sample bank...
Add all wells on plate to sample bank. ..
5 . . . . . Add list of wells on plate to sample bank...
Remove selected wells from sample bank...
T 11 R
Toggle Zoom
F . . . . . Delete Calibration Data

Change plate bype

- EEEEE

“hange plate Function 3

 HHEENEEE T

Note: As the CAS-1820 uses an 8 channel pipetting head, wells must be selected in columns of 8
when added to the sample list.

© Corbeftt Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 101

Adding Wells to Banks using the Sample Table

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

Sample Banks [select a sample bank bo highlight thaose samples)

Wwiatar [Sample, 1 @ B1] 8 samples

Standard 1 [Standard 1] & S amgples (Sample. 1 (2 B1] 8 samples

CA Sample Set 1 [Sample 1@ C1) 48 Samples [Sample, 12 B1] 48 samples

Delete Bark | Bename Bark | New Bark | Edit Bark |

Sampls Data [for selected plate)
Samples must be part of a group beface they can be weed.
Samphes rok in Qroups are greved out.

WOMN | import. | Export. | ClearNames | [Standard 1 (Standan ]
Well |5-ampka Mame |Eam|:ule- I |Eunr:. |S!and..=.rd‘| [Stan| *|
Al Sample A1 (2 B1 0 Mio —
B1 Sample B1 @ EB1 0 Mo

1 Sample C1 = B1 1 Mo

b1 Sample D1 2 B1 i} Mo I E
E1 Sample E1 2 E1 0 Hi t%

F1 Sample F1 @ B1 1 Mo

&1 Sample GT = B1 1 Mo

H1 Sample H1 & B1 0 Mo

A Sample 42 (2 B 0 i

B2 Sample B2 (2 B1 1 e

C2 Sample C2 (2 B1 0 Yes

D2 Sample D2 (2 B1 0 =

E2 Sample E2 = B1 1 e

F2 Sample F2 &2 B1 1 es

faka I e T e n hd

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 Corbeft 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.
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Sample Normalisation

The CAS-1820 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 across each
column of 8 wells. 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 fubes. Refer to the section on 'Choosing the Right
Plate Type' for further details on selecting an appropriate plate to present samples to the CAS-1820.

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.

3.9.1 Importing Sample Names Using Barcodes

Sample names can be imported directly using most barcode readers designed to connect to a
computer using a Keyboard Wedge. A Keyboard Wedge is an input device inserted between the
keyboard plug and the computers keyboard socket. The soffware accompanying the Keyboard
Wedge interprets the barcode read with a barcode reader and converts the barcode information
intfo simulated keyboard strokes. The type of barcode reader used via a Keyboard Wedge must also
be able to simulate user TABs or Carriage Returns in addition to reading the barcode. The simulated
TABs or Carriage Returns automatically moves the data input point on the data table each time the
barcode is read. See the diagram below. This table displays numeric barcode information,
alphanumeric barcodes are also available.

= ]
Barcode Data
INEETEEE] Concel |
el Barcode -
A1 a7ER43 -
B1 432676
C1 BETHER
[ 896432
E1 239324
F1
G
H1
A2
B2
c2
Dz
E2
F2
G2
HZ
k) h

As each barcode is scanned, the data is automatically loaded into the Barcode Entry table and the
entry point moves fo the next point in the barcode column. Once all samples have been scanned,
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select 'OK' to update the sample bank table located in the right-hand pane of the software
workspace.

3.9.2 Importing Sample Names

Sample names can be imported from any text-based spreadsheet 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...' opfion and selecting 'CSV (Comma Delimited)' as the file type from the 'Save as Type'
selection box.

To Import Sample Names:

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

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

A B c D E

1

2 Marmes Ape Se Barcode
3 Patient 1 21 ] 876543
4 Patient 2 32 M 432676
5 Patient 3 56 F SE7565
6 Patient 4 12 i 896432
fi Patient 5 32 F 235824
8 Patient & 54 F 123223
9

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

I Excel.csv - Notepad

File Edit Format Wiew Help

Mames, AQe, Sex, Bar code
Patient 1,21,.M,876543
Patient 2,32,M,432676
Patient 3,56,F, 567565
Patient 4,12,M, 896432
Fatient §,32,F,2395824
Patient &,54,F,123223

2. Inthe Import window, in the Filename area click on the J button. This will allow the user
to open a file to import.

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

4. In the Import Option areaq, select the starting row as row number 2. We start importing at
row 2, because the first row contains the headings for the columns and no data. In this
case there is no need fo 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
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data. Otherwise the software will try to import more sample names than the spaces
available on the plate.

5. 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 into the check box to
enable the importing of sample IDs. Select column 4 as the import column.

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

7. 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' box. Ensure that
the check box is also ticked 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:

Impaort Sample Names @

Filename Impioet Options Inpait
[ocuments\Patient Samples Test csv . | Shact 8t 10w |2 E

[v  Limit sample count bo: |E E
Separatar
T Sample name from colurme: I1_E
........... [w Load IC fromm colusmn:
& Bonnd FH

""""" [~ Load Cone. from columr: |1_E|

= ASCH Char: |S
E [ Remone from figlds; sepasate Mhl.'_

[

Carncel

File Cortents

Mame AgeSexBacode
SAMPLE DATA STARTS HERE

Fatient 1,211 876543
Patient 2.32.M 432676
Patient 3,56, F 567565
Fatient 4,12 M 836432
Patient 5.32.F. 239824
Patient B,54.F, 123223

Impott Presisw

No. Mame [Col 2 [Col 3 [IDv
1 Fatiert 1 21 M A7EE43
2 Falieri 2 3z M 132676
3 Falieri 3 56 F SE75ES
4 Palier 4 12 M ROE432
5 Falieri 5 3z F 239824
5] Falient & F

8. The Import Preview window shows the desired sample names in the 'Name' column,
similarly the barcodes are in the 'ID' column. The data is now ready to be imported, click
the 'Import' button. The imported data will look as follows in the sample right-hand pane.
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il Sample Name Sarmple D Conc.
A1 Patient 1 B7E543 1]
B1 Patient 2 432676 1]
1 Patisrit 3 BEFHES 0
iy Fatierit 4 295432 ]
E1 Pafient 5 239824 ]
F1 Patient & 123223 0

9. 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.

3.9.3 Exporting Sample Names

Any data shown in the sample data table in the right-hand sample pane of the software workspace
can be exported in a variety of formats. The export feature allows users to pass sample data directly
to the Corbett Rotor-Gene or other data storage systems. Select the 'Export' option in the right-hand
sample pane to open the configuration window.

n Export Samples

Expott Maode

Dutput Fearnat

I

Output Format Specifiers

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:
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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.

Custom, tab separated - a *.ixt text file with tab separators between columns. The data can be user
defined.

Export directly into 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:

e Separator: %0
e Sample Number: %1
e Sample Location: %2
e Sample Type: %3
¢ Known Concentration: %4
e Sample + Reagent Name: %5
e Sample ID: %l (upper case i)
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 contains the Sample Number,
the Sample Location and the Sample ID, a valid format string would be:

%1 %0 %2 %0 %l
The %0 between the individual data fields indicates that a separator is to be inserted. A separator

will result in comma in the case of a *.csv file. In an Excel spreadsheet, a column break would be
inserted.
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3.10 Reactions

Setting up reactions is fundamental to the operation of the CAS-1820 X-tractor Gene. The DNA
Extractor Wizard interface is where most reactions should be compiled. The compiled 'Reaction List'
is a series of programmed steps defined as operations. To view these operations after completing
the Extraction Wizard, select the capture plate from the software workspace with the mouse pointer,
the Reaction List will be displayed in the right-hand pane. The experienced user can compile their
own 'Reaction List' or alter a Wizard compiled 'Reaction List' to suit their needs however this is not
recommended for the new user because it requires a complete understanding of the run file
creation process and knowledge of commands and their actions.

WARNING: Under no circumstance use the DNA Extraction Wizard to open a manually compiled
Reaction List or a manually modified Wizard Reaction List. The DNA Extfraction Wizard will insert a set
of default parameters that may interfere with the correct operation of these files.

)

eaction Lizt

Move carriage to left position, Pre-move pause for 00:00: 15 hhimm:ss j
Load 110ul Digest Buffer into C1 =

Mix wells in C1

Pause for 00:10:00 Rhimm:iss

Load 580uL C1linto Al, premix source *

Vacuum on (25kPa), Pause for 00:02:00 hhimm:ss

Vacuum off

Load 600uL Lysis Buffer into A1 = j

B S G €=

Add.. | | | | |
Special... | Select Al | | | |

Manual editing of 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 (select the item in the
reaction list) and select the 'Edit' button. The window appropriate to the reaction will be opened.

Existing reactions can be copied by selecting a reaction to be changed (select the item in the
reaction list) and select 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.

Existing reactions can be deleted by selecting a reaction (select the item in the reaction list) and
select 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.
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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 selecting it 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. Select the reaction that is fo be moved up or
down in the reaction list. Then select either the 'Up' or 'Dn' buttons to 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 select 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 sef up in
tfriplicate with a sample bank of 8 samples, the two reactions would each use 24 wells. These 24 wells
would be added consecutively to the reaction plate thus using 48 wells.

3.10.1 Special

The special reaction menu lists a number of options that are not available using the standard
Reaction Configuration window. These reactions involve pipetting operations (all but the first four
items) which have special features that allow for minimum tip 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 ups may require an incubation time before more liquid is added to the plate. By
selecting this opfion, a 30 second pause is inserted into the reaction list.

Add pause (arbitrary)

Similar to the pause option 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 column AT-HI1.

For example, if two reactions are set up in friplicate with a sample bank of 8 samples (1 column), the
two reactions would each use 24 wells (3 columns). These 24 wells would be added to the reaction
plate thus using 48 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 24 wells would normally be pipetted consecutively. If a 'reset eject position' was added between
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the two reactions in the reaction list, the robot would inifially pipette the first set of 24 wells, reset
back to well Al, and then pipette the second 24 wells. The result is that the two sets of 24 wells would
be pooled on top of one another.

Add 'pause until confirmation'

Similar to the timed 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 to spin reaction plate', then during the run the
following message box will appear.

Ok I

Add move carriage

This function allows the transfer carriage to be moved from the capture position to the elution
position and visa versa. Once chosen, the user is prompted for the direction of the move: 'Right'
moves the carriage to the elution position from the capture position and 'Left' returns the carriage to
the capture position.

Add Vacuum On & Add Vacuum Off

These functions conftrol the vacuum pump. The parameters for the vacuum pump are entered
through the pop-up window. The available options include turning the vacuum on or off. When the
vacuum is set fo on, the vacuum pressure can then be selected. The user can also set the 'Wait for
confirmation before proceeding' option to maintain the vacuum indefinitely. Select the 'Post pause'
option to set the length of pause after the vacuum furns off before the next function occurs. The
'Ignore pressure feedback?' option allows the next operation to occur without the vacuum reaching
the target vacuum pressure. Note: Only an experienced user should use the latter two functions.

n Configure ¥Yacuum

3
Wacuum ondoff ok,
_ Cowd |

Erable vacuurn? [w
Cancel
Pressune: = =

“wait for confirnation before proceeding? [

Post-pause: |nu:uu:uu E

Igrone pressue feedback? I
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Add Move Pinch Valve

This option allows the user to control the position of the pinch valve in conjunction with the vacuum.
Choose 'Pinch Valve Location' and click 'OK'.

B Pinch valve
Finch Valve Location

L EX
 Waste Side Open L
e

[Eltion Tube piruched)

Cancel
{[Both tubes un-pinched [

¢~ Elution Side Dpen
[wWaste Tube prcihed]

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 eight samples was duplicated 5 times using the normal
technique, 40 tips would be required. Using this method, only eight tips will be used. This method
makes use of the multi-eject functionality (see tip re-use options). However, multi-eject does not
need to be set up, the bank duplication step uses this feature automatically.

To set up the above example of duplicating one sample bank of eight samples five times, follow
these steps:

—

Y o N OO~ N

—_ =
— O

12.

Open the Bank Duplication Window

Select the sample bank to be duplicated in the drop-down menu
Set the first well to A1 (column A1-H1)

Select the volume of the aliquot

Click on 'Add'

Select the sample bank to be duplicated in the drop-down menu
Set the first well to A2 (column A2-H2)

Select the volume of the aliquot

Click on 'Add'

. Repeat steps 2 to 5 with first wells of A3, A4, A5, and Aé

. 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 mulfi-eject more accurate. This should be
in the range of 1 to 5 L.

Click on 'OK'.
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The Bank Duplication Window should look as follows.

H Bank Duplication E]
This feature duplicates a bank of zamples into multiple reaction plates, with optimal oK

use of tips. All reaction wells used must be clean befare the starit of this step,

Select the sample bank to be duplicated. Cancel

Samples
Sample barik: |I:aplure Col 1 ﬂ

Select the reaction plates to duplcate into.
Reaction Plate

Reaction plate:  |v/acuum Plate (96 well) & A1 |
Firzt welk AR = I
Wolume: 10 E ul

Reaction plates:  [10uL, Y acuum Plate [958 well] @ A1 from A1
100wl % acuum Plate [36 well] & AT from A2
T0ul, Y acuum Plate (98 well) & AT from &3
100, W acuum Flate [96 well] & AT fromm A4
10ul, W acuum Plate [I6 well] (& AT from A5
100l W acuurm Flate (36 well] @ A7 fram &5

Total wolurme: Elul Bemaove

Select the amount of extra zample to aspirate and dizcand during multi-dispenze.
Setting this to zero may reduce precision.

Samples

Extra wolurme: 1 E uL

The robot will take 8 tips, aspirate 61 uL/Tip from the first column in the sample bank, and eject 10 uL
into wells A1-H1, A2-H2, A3-H3, A4-H4, A5-H5, and Aé-Hé. The tips will then be discarded. The total tip
usage will be 8 fips.

Add Discard Tips

At the completion of a vacuum extraction protocol there may be used fips located in racks that
need to be removed from the rack and moved fo the ejector chute for disposal. This function
controls this actfion in combination with the software's fip fracking function. Turned on, all used tips
will be disposed of automatically.

3.10.2 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 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.
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n Export Reaction Info @
Expost Mode r ]
: : =
[CSV File [Excel compalible) ] Carvcel
Clutput Format

I

Duitput Fommnat 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’' fo use and have the data contfent 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.

Custom, tab separated - a *.itxt text file with tab separators between columns. The data can be user
defined.

Export directly into 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
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The data fields available for export and their export string designators are as follows:

e Separator: %0

e Sample Number: %1

e Sample Location: %2

o Sample Type: %3

¢ Known Concentration: %4

e Sample + Reagent Name: %5

e Sample ID: %l (upper case i)

e Repeat Number: %6

e Target Volume: %7

e 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 contains the sample location,
the sample name and the expected total volume, a valid format string would be:

%2 %0 %8 %0 %7
The %0 between the individual data fields indicates that a separator is to be inserted. A separator

will result in comma in the case of a *.csv file. In an Excel spreadsheet, a column break would be
inserted.

3.11 Pipette Tips

The right-hand pane showing fip information appears after selecting any tip 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 tip plate is shown. Information on how many tips are available, how
many tips are required for the current run and whether or not enough tips are available is presented.
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Ta modify tip availability, select tips on tip plates in the main window and uze the
right-click menu to alter the status of the selected group of tips. Select tips by
left-click-dragging the mouze over a tip region, and shift- or ctil-left-clicking to

include non-adjacent tips in the selected group. Alkernatively, alt+left-click a specific

tip to toggle the availability statug of the azzociated caolumn of tips. [%
NI
Tip Type Arvailable Required | Enough Tips?
1900l 152 a0 Yes

NEC R
Location Capacity | Tips Remaining
Plate & B2 1300l 96
Plate @ C2 190uL 96
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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 and at sofftware shutdown. When re-starting the software, the tip 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 tip supply is exhausted during a run, please see the section on Exception Handling for further

details.

3.12  Starting a Run

Before starting a run, please ensure the following:

1. All tubs and plates are in their correct places and caps have been removed,

The correct tips are set as available,

3. Sufficient volumes have been added to reagent and sample wells (all required volumes
can be checked by hovering over the wells),

4. Correct plate types have been chosen,

5. All plates are correctly calibrated (position and height).

To start arun, press the [> button located on the toolbar.

Shortly after clicking the run button, a Checklist Window will appear. The checklist looks similar to this.
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Pleaze acknowledge the following messages and hit DK ta continue.

@ Blue mezzages are warnings and must be checked to continue.
Red messages are enars and prevent the run fron starting.

| Mezsage

m The goftware iz curmently busy - please ty again in a few moments,

[] Please make sure that correct liquid valumes have been placed into source tubesfwells, as liquid level
management calculations uzed in pipetting operations rely on this.

[] Pleaze make sure all sample wells in every used column are loaded with equal volumes of sample or &
substitute liquid [water or buffer].
Pleaze make sure vou have removed the lids from the tip racks and the elution plate.
Pleaze make sure vou have completely sealed the unused portion of the capture plate.

Report LCancel | |

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 a reason 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.

If no warnings or errors exist then the checklist will look like this.
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& Checkiist X
Please acknovdedge the followang messages and et Ok to conlinue.

Ehee mezsages e veaming: and must be chcked to contirue,
Fred messages ane exces and peewent the un from starting

M essages

[ Pleats make e the b dapozal bos s ermply

O Flease make sure that comect byund valumes have been placed mbo source hubss/vells
[ Pleate make siume pou have removed the ds lroen both the Bp racks and the elution plate.
[ Please make sure you have completely sealed the unused porion of the captune plate
B Chenck: all beoes and hit OF. o cordimnee

£ >

I Frefun Bepar |

Check to see that the tip disposal box is empty and then click 'Check All'.
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 A 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.
1. Insufficient tips - Not Enough Tips available for the run
Well Too Full - too much liquid will be ejected info a well
Well Too Small - a well cannot contain sufficient liquid fo supply the run
Eject Volume Too Low - a volume less than 5 pl is ejected into a dry well

Will Contaminate - the run contains reaction elements that will contaminate sample wells

A O

Volume Too Small - the run requires a volume to be pipetted that is too small

© Corbeftt Robotics Pty. Ltd.



X-tfractor Gene™ Nucleic Acid Extraction System 117

7. Multi Eject - the run is set up with multi-eject functionality which can lead to reduced
precision

8. FErrors are listed below and must be resolved before the run can start.

9. Not Enough Output Wells - there are not enough output wells in the reaction plate

10. Too Many Standards - the software can accommodate a limited number of dilution series
11. Invalid Sample Config - sample banks are set up incorrectly

12. Operation Impossible - an item in the reaction list or combination thereof cannot be
performed

13. Dilution Out Of Range - the sample and target concentration are set to values that are
not achievable

14. Bad Plate Config - a plate configuration is not usable

15. Reagent Name - problems with reagent naming in the optfimisation wizard have
occurred.

For system error messages and codes see the Appendix.
3.14 Pre-run Report

When selecting the Start button to commence a run 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:

o  Whether the run is running in Virtual-Mode or not

e The configuration of reagents, their location and the amount of reagent required during
the run

o All program seftings including air volumes, pipetting speeds, run settings and other
options, and

e 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 opftions 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.
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& = [ .
Pt | Geve As Em; Toswond .!'Jl:-#t

Corbett Robotics: Pre-run

Configuration
Running in virtual made

Program file: C:\Bruce ProlocolsWWWhole Blood unine Protocol CAS4

Single well microtitre tub @ C1 Configuration

Reagent Reagent Default Valume
Lacation Description Velume | ftotal required)
1 Propanol Wash Buffer | Oul 139 4mL

Reagent exira volume included i tofals: Sl

FReagents block @ Tub Block Configuration

Reagent Reagent Dafault Volume
Lnl::rt_lon Elasuinliu-u Valume | fotal reauiredi M

The report can be closed by clicking on the 'X' or the 'Close’ button.

The elements of the Pre-run Report are described below.

3.14.1.1 Reagents

The first section of the report details reagents: Plate Location, Reagent Description, Default Volume,
and Volume (total required). The 'Default Volume' has an indicated volume of 0 uL because the
actual volume of reagent dispensed is controlled by the Extraction Wizard. If a dispensed reagent
volume is assigned as part of a manually constructed run file, that volume would be displayed. The
Volume required is the total volume of a particular reagent required for the extraction process and is
the same as the volume indicated in the pop-up window when hovering over the reagent tub
depicted on the software workspace.

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 uL. 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.

Configuration
All configuration settings entered into the vacuum extraction wizard are summarised in this section.

At the base of the report the date, time and sofftware version number are recorded. Please see the
following example.
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Processing
Sample Introduction

Your samples are preloaded into an empty lysis block.
Columns in Use

1,2,3,4,5,6,7,8,9,10, 11,12

Table Setup
Capture Plate - Reaction 800ul flat tube, Whatman.
Incubation Plate - Reaction 20000l deep well,
Sample Setup

Sample Volume 200ul.

Reagent 1, 100ul of 3¥ GuHel Digest Buffer with Proteinase K, Incubate for
00:20:00 hh:mmi:ss and mix 10 times for 1 iteration,

Reagent 2, B00UL of 5.26M GuSCH Lysis Buffer, Incubate for 00:10:00 hh:rmm:ss
and mix 10 times,

Load and Capture Sample

Da not Pre Wet Capture plate.
Load 600uL in 1 wvacuurm stepls), each for 00:03:00 hbcrm:ss at 25kPa.

Wash Steps

Wyash 1, 1 wash using B00ul of 5. 250 GuSCH Lysis Buffer.
Wash 2, 2 washes, each using 700ul of Propanol YWash Buffer.
Wiash 3, 1 wash using 7500l of Ethanol,

Sample Drying

Dry Sample for 00:05:00 hh:rmm: ss at 75kPa.

Product Elution

1 elution using 150ul of Elution Buffer.
Incubate for 00:02:00 hh:ram;ss before eluting for 00:01:00 hh:mm:ss at 31kPa.

This repont generated by Corbelt Robotics w4 79837 at 29022005 1:08:26 PM
ECopyrioht Corbatt Robotics 2005 @A) Rights Resanved
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3.15  Aborting a Run

The run can be paused and aborted at any fime. To pause a run, select the @ button in the
toolbar. 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 option to select 'OK' fo continue or Cancel to
abort. Please note that the assignment of the buttons is different fo 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 fip 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 is generated by the software. The report is very similar
to the Pre-run Report preserving the same information. However, the report also includes information
on any errors or warnings (fermed 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.

The occurrence of an exception is highlighted in the report by a larger red heading as shown below.
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|

Corbett Robotics: Post-run

Results
Raobot serial number: 20404

Program file: Untitled. CASS
Report sawed as: CAFProgram FilesiRoboticefD ata\ReportsiUnditled Repord 2-22-2005 9.43.20 Abl.htm

Duration
Ewent Ti rve
Start time | 2/22/2008 @:12:31 A0 I

Stop time | 22202005 9:93:30 Abd

Duration | 00:00:59

Exceptions occurred during this run.

Exceptions
o ; Usear
Date Activity Excaption Response
242212005 Uszer paused the mwn: Vacuum on (35kP a), Pause for User paused job | Mo response
1318 Al Q00100 hhimmiss requingd
22212005 Vacuum on (25kF 3), Pause for 00:01:00 hh:mm:ss User aborted job | User aborted.
BAET A
242212005 Uzer aborted waiting forwacuum pressure to reach OkPa Wacuum timeout | User aborted.
9:132:268 Al +f- ZkPa: Vacuum on (358F a), Pause for00:04:00 aoeunmed
bk mm:ss

Similar to the Pre-Run report, the Post-run Report may be printed, saved (in html format), e-mailed or
exported to Microsoft Word. Please not the Post-run Report is automatically saved in a sub directory
called 'Reports' in the current run file save directory (the default directory is c:\Program
Files\Robotics4\Data).

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. As well as the warning windows, an audible warning will sound for the first 30 seconds, then
in 30 second intervals. The window contains information on the error that occurred. Selecting 'Abort’
will cancel the run. Selecting 'Retry Operation' will cause the robot to dispose of the current fip 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 to click 'OK' to
continue the run. If 'Ignore’ is selected, the robot will continue its operation as if nothing had
happened. 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 in the top right hand corner or by
selecting 'Exit' in the File Menu.

When shutting down the Robotics Software you will be prompted to clean the machine. This
operation is very straight forward and should always be completed to ensure the CAS-1820 X-tractor
Gene is kept in proper working condifion. The options are self explanatory within each of two
windows.

Clean Yacuum Station Procedure g|
Introduction | FiushVacuum Chamber |
Irshiuctons: -
1] Cover unissed bips,

2] Remowe reagent tub and clesn,

31 Remove camage. discand capture plate and clean camage.
4] Remove separator plate and clean.

5] Remove lysis block and discard

&) Remowe tip ejection chide, clean and discard used tips.

7] Add S0ml wester bo weaste sink [lelt harnd side] and click Nest.

Cancel | Mest ‘

Clean Vacuum Station Procedure E|

Introduction | Fiush Vacuum Chamber |

Irshiactions [cont)-
8] Remove waste zink [left hand side] and clean.

9] wipe waste sk cavity and chamber with damp abeorbent dispozable towel
10] Wipe vacuum chamber and robot deck with clean damp cloth,

Hest

© Corbett Robotics Pty. Ltd.



X-tractor Gene™ Nucleic Acid Extraction System 123

Cleaning the Air Bleed Holes

The CAS-1820 has three Air Bleed Holes position at strategic points on the Vacuum Chamber. These
holes serve two distinct purposes: confrol air flow direction and the vacuum pressure. Each of these
holes has a small brass aperture inserted in the hole to specifically control the rate of airflow. All three
air bleed holes can be cleaned by passing a 27 or 30 gauge needle through the hole.

The holes in the lysis/waste station side of the vacuum chamber maintain a positive pressure above
the separator plate and provide bypass airflow to prevent reagents and sample aerosols from cross-
contaminating the samples.

27 Guage Needles used to Clean Air Bleed Holes i

The third Air Bleed Hole is located in the elbow screwed into the base of the elution chamber. This
hole provides airflow o stop cross-contamination from the waste chamber to the elution chamber
via the adjoining silicon hose. Airflow through this bleed hole maintains a positive flow of air from the
elution chamber to the waste bottle.

Moving to a Safety Position
The robot will go through its homing routine and return the pipetting head to 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.

© Corbett Robotics Pty. Ltd



Vacuum Extraction Protocol 124

4 Vacuum Extraction Protocol Wizard

Most nucleic acid extraction protocols will be constructed using the 'Vacuum Extraction Protocol'
Wizard. With experience, the user can further edit these protocols using the edit functions of the
right-hand pane exposed by selecting the capture reaction plate.

Constructing a Vacuum Extraction Run File (name.cas4) involves making choices via a Wizard. These
steps are as follows:

Vacuum Extraction Wizard Configuration

—_

Table Setup

Configuration [1]
Configuration [2]

Load Pre-capture Reagent 1
Load Pre-capture Reagent 2
Wash Steps 1...n

Dry Sample

Wizard Template Report

0 00 N OO AN

Wizard Complete Message
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4.1 Vacuum Extraction Wizard Configuration

The key elements of this screen are 'How are the samples to be infroduced info the exiracting
procedure?' and 'Opftions'.

n Vacuum Extraction Wizard EJ

Irtoduction
Thiz wizard corfigures the tobot 1o peifioim 8 wacwuen exdraction

Howe are the samples bo be intioduced inho the exdraction procedue
& Wy sample: ae preloaded inbo an emply zis block |

Vacuum extractor configuration wizard

7 I'd B the zampbes fo be automabicaly pipstied irto the kpsis plate rom a zampls plate.

" Proanpt me ho manually load samples doectly inho the bz plate loaded with lysis bulfer durng the nun

O plices:
Howy many reagens ane you lysing with [pre caphee]? 1 B

Hoow many reagerts are wou washing with [post captura|? lg_B

[T ‘Wet capture plate bedoe loading ksed samples?

¥ Pres ﬁE

LCancel Heut

How are the samples to be infroduced into the extracting procedure?

Samples may be presented for extraction in three forms:

1.

3.

Samples preloaded into a lysis block to which lysis buffer will be added - 'My samples are
preloaded into an empty lysis block'.

Samples located in a sample block requiring the samples to be fransferred to the lysis
block - 'I'd like the samples to be automatically pipetted info the lysis plate from a sample
plate'. If this option is chosen, the user can also have the samples premixed a selected
number of fimes before the samples are tfransferred to the lysis plate.

The lysis block is first loaded with lysis buffer and then the operation is paused while the
user manually loads samples into the lysis block - 'Prompt me to manually load samples
directly info the lysis plate loaded with lysis buffer during the run'.
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Options

Three further aspects of the extraction protocol involve the use of additional reagents 'How many
reagents are you lysing with (pre-capture)’, 'How many reagents are you washing with (post
capture)', and 'Wet capture plate before loading lysed samples'.

How many reagents are you lysing with (pre-capture)?

e This option provides an opportunity for the user to add additional lysis reagents that may
be required for particular sample types. The number of steps chosen here will determine
the number of 'Additional Lysis Steps' to be configured during the wizard. For example, if
one additional lysis reagent is chosen, the user will be required to configure one
additional lysis step within the wizard. It's important fo note that these reagents are
added to the sample before the lysis buffer. Strong reagents may inhibit enzyme activity if
enzymes are added to lysis buffers such as guanidine thiocyanate.

How many reagents are you washing with (post capture)?
o This option allows the user to define the number of reagents to be used during extraction
to wash the samples. The number of steps chosen here will determine the number of
‘Wash Steps' to be configured during the wizard. For example, if three wash steps are
chosen, the user will be required to configure three wash steps within the wizard.

Wet capture plate before loading sample?

e This option allows the user to wet the capture plate before the lysed samples are loaded.
This step is not usually required for standard extraction of DNA or RNA.
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4.2 Table Setup

Table setup on the CAS-1820 X-tractor Gene means defining in the soffware what consumables are
to be used and where they reside on the workspace. The options screen presented in the vacuum
extraction wizard is the equivalent to the right-hand pane seen in the normal software mode. To
configure each plate, select the plate with the mouse and select 'Set Plate'. Alternatively, right click
on the plate and select 'Change Plate Type' from the drop-down menu. Similarly, set function by
using the mouse and left click on the plate and choose 'Set Function' or mouse right click on the
plate and select 'Change Plate Function' from the drop-down window.

For a more detailed description of changing plate types and functions see ‘Choosing the Right

Plate’.
Table setup El
T able Selup
Configure each plabe lype and lunction [ieagent, samphe, teaction, tp) for each position. Left click on a plate bo selsct that plate then changs configuration by
either a night chck or uze butlons & bop aght. Sel plate type before seleciing funchion
Al: Reaction (00ul rlat tub-e, Whatnan) SetElats
i 3 « § & T & W oM i3
Funcii
A COOO0O 0000000 Ee L
¥ Qo OO0 o0 00000
B QOOOO OO o000
LR = = e I = = = N =
B QOO 0O000 00000
I 000000000000
2 O0QQOQO0000000
P OQOO0OO00 00000
Tulr Block: Reagent E1: Reaction (20000l deep wellp B2: Tip (200ul. CR Finebore (Miractor-Geme)
[0 T I O "o (T T BT BN I T H]
A OO oOD0o0DooOOoODoDoDDoODoDGo o0 O 0 0 O 0 00 0 0O
E oo o0 ooooaoooao E o 0 o 0 0 OO0 00 0 00
< Oo0ooODOoOoDOoODOoOOoOGoODOoOO oo € o o0 O 00 O 0O 00O 0 0 O
P D@ OO0 00008000 O - I - T - - - - T - -
L 0O 00O DOOoODOoOoOOoao B o0 00D 0 o0 00O 000
! B8 6086800680046 LU - - - I - - T - -
o (= I - O -~ N~ O - - T - I - - - - | o &0 &40 66 000660
Ll OO 0O O0OoODOoDODODO L o0 000 30 00000
CA: Sample (2008ul. deep well) C2: Tip (200ul. CR Finebrore (Xtractor-Gene)
I & 3 & & & F 8 * M 1 W 1 2 3 « § & 7V & % 0
“# pooODOoOEO@OOBOO o L EEE
B OO0 o0DOoOoOoDoOoOaooDOoaoao B o o o 00 OO0 00 0 0O
€ OO0 0D O0OOoDoODOoOOoOGoODOoOO oODNOGo e o 0 O 00 O 0> 00 0 0 O
P ©DOOOGO00O0G00GO0OG0S P le o 000 8000800
L] OO0 0D OoOOoDoODOoOOoODOoODOoOO oODNOGo L o 0 O 0 0 OO 00 0 0 O
! DO 00000000000 I e o oo e 0000800
L 0O 0 O0O0ODO0O0ooo0o =] o0 00000 00000
Ll {= IO T - T = < T - T - I - O - I = - O : L S 0 O & 0 & & 00 & 0 O
Back Hest
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4.3 Configuration [1]

The key elements of this screen are setting the location of the 'Capture Plate' and the 'Lysis Plate'
and the number of sample columns to be extracted.

Select location plates:

e The default location of the capture should be left at Vacuum Plate @ Al. The default
location (B1) of the lysis plate is the one that is most routinely used. To change the
location of the lysis plate, the 'Plate Type' would have been defined under Table Setup'
with the plate type defined as 'Reaction Plate'.

Please select which columns to perform exiractions on:

e To select individual columns use the mouse and left click on each of the desired column.

e Toselect all columns choose 'Select All'. To clear all columns choose 'Clear All'.

Vacuwm Extraction Wizard - Configuration (1)

Irtraduction
Flaase selact the locations of each plste ard of which sample coburng Lo perform in the extisclion

Selact lacation of plates
Lyssis plabe: |8 wel plate [vertacal] & B1 J

Please select which well columng Lo peiform estiactions on

1 2 3 4 &% B 7 &8 9 10 11 12
PR | ¥ |||
| R |0 || |||
® | % || " & b e e
|0 |||
L B B BN BN A I A A A B )
0| |||
L B B BN BN A A B B A B
@ &% |0 @b |0 e
Cleas Al

Back Hexd
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4.4 Configuration [2]

To add reagent descriptions, select each reagent tub required (background screen below) and a
pop-up window will appear (foreground screen below). Enter a reagent description such as
'Ethanolic Wash' under the 'Reagent’ column. If the reagent is viscous, check the box in the column
labelled as 'Viscous' in the pop-up window. If you would like the pipette tips to pause briefly over the
reagent tub after aspirating reagent, select 'Anti-drip Pause (sec)' and enter the required time to
pause. This feature is provided to allow the pipette tips to drain of reagent clinging on the external
surface of the pipette tips. This is a very useful feature for viscous liquids.

Reagent pop-up window

Vacuum Extraction Wizard - Configuration (2)

Reagent Enky
Setup reagenksithat are going to be used in the vacuum extraction. To etup your reagents click on the plate holding the reagents. Click Mext to continue.

Please enter reagent details...

- LCancel |
el | Feagent | Viscous

Tub A2 E thanalic W ash Mo

R1: Reagent ftor Gene) tip)

ftor Gene) tip)

Clear al |

Back Hext
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4.5 Load Pre-capture Reagent 1

This step is for combining lysis buffer and samples in preparation for loading into the capture plate.
Depending on which option was selected regarding sample infroduction into the extraction
procedure, the user will be reminded of this choice in the Load Lysis sub-window of this screen of the
wizard. The choice in the 'Vacuum Extraction Wizard Configuration' of 'My samples are preloaded
info an empty lysis block' results in the message 'Preloaded samples has been selected. The
incubation plate is already prepared with samples' being displayed.

To configure the 'Pre-capture Reagent’ window, move through each section, and choose the
relevant opftions.

w Vacuum Extraction Wizard - Load Pre Capture Reagent 1

Laad kaiz
This shep i for combining i bulfer and samples in prepaation for kaading into the caphuie plate. Predoaded cample mode has been selected. The ncubstion
plate iz Already prepaned with samplas

Sedact the wolume and location of the kit for equivalant)

Reagert: [ Licpsid 5 2mphe Digest Bullisr =
Fieagert ol |‘IIII EH_
‘Wolume of zample bo be wed?

Sample volme; |1|§:| EH_ L‘\&
Howet shiowld the weelk: be mized after ejection of this neagent ?

Nubes of times tomic [§— E]um

‘Wzt oy lone afled combining lysissample bafors confirang?

Incubation time; |m1|;||:|:| E

[ M zamples dusng moubation

Mumibes of Rerations: |—B Musmibes of imes bo mix: duiing each Reratior: |—E|

Back Hest

Select the volume and location of the lysis [or equivalent]

o Choose the appropriate reagent from the drop down window labelled 'Reagent’
e Enfer your 'Reagent Volume' required for each sample/well

e Volume of sample to be used?
When considering your sample volume, remember that in addition to the sample, you will need to
add two to three volumes of lysis buffer and possibility other lysis reagents. The fotal volume of
sample and lysis buffer must not exceed the working volume for each well of the lysis plate and the
capability of the capture plate to process the lysed sample material. For example, using a Whatman
800 uL GF/B filter plate you would use 150 pL of sample and a maximum of 450 pL of lysis buffer.
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How should the wells be mixed after ejection of this reagent?

e This option sets the number of times the lysis mixture is to be mixed by pipetting the
material up and down.

Wait how long after combining lysis/sample before continuing?

¢ 'Incubation time' is the time allowed for the lysis buffer to lyse the sample material from
which the DNA/RNA will be extracted. If The Mix samples during incubation box' is
checked, it will force mixing of the samples during the incubation phase. The 'Number of
iterations' sets the number of fimes samples will be mixed during the incubation phase
and the 'Number of times to mix during each iteration' is the number of pipetting
operations to perform for each mixing routine.
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4.6 Load Pre-capture Reagent 2

Because one additional Pre-capture reagent is to be used the user is presented with a second Load
Pre-capture Reagent screen in the wizard. This step allows additional reagents to be used for the lysis
of sample before it is moved to the capture plate. To configure the 'Pre-capture Reagent 2' window,
move through each section and choose the relevant options.

Vacuum Extraction Wizard - Load Pre-Capture Reagent 2

Incubste
This shap allows additional reagents to be used for the ksis of sample before il is moved bo the capluie plate.

Sedact the volume and kacation of the reagent:

Reagert: [ Lyesie Budier + 2% Prapanal Bl
Rieagert ol o] EH_

Huowst shiowld the weelt: be mized after ejection of this reagent ?
Musmibes of fimess bo i |_a Em

‘Wzt ey lone before confirasng T

Incubation time: ||]1[|5|:|]E

™ Wi zamples dusing incubation

Mumibes of Rerations: |_B Musnber of fimes to mit duiing each Reratior: I_E

Back Hew

Select the volume and location of the lysis [or equivalent]

o Choose the appropriate reagent from the drop down window labelled 'Reagent'

e Enter your 'Reagent Volume' required for each sample/well

Remember, the total volume of sample and lysis buffer(s) must not exceed the working volume for
each well of the lysis plate and the capability of the capture plate to process the lysed sample
material.

How should the wells be mixed after ejection of this reagent

e This option sets the number of tfimes the lysis mixture is fo be mixed by pipetting the
material up and down.
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Wait how long before continuing?

'Incubation time' is the time allowed for the lysis buffer to lyse the sample material from
which the DNA/RNA will be extracted.

If the 'Mix samples during incubation box' is checked, it will force mixing of the samples
during the incubation phase. The 'Number of iterations' sets the number of times samples
will be mixed during the incubation phase and the 'Number of times to mix during each
iterations' is the number of pipetting operations to perform for each mixing routine.
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4.7 Load Filter Plate

This window configures the amount of lysed sample to be fransferred to the capture plate, the
vacuum pressure and the duration of the vacuum required to draw the supernatant through the
filter membrane.

w Yacuum Extraction Wizard - Load Filter Plate

Load captise plales
This shep baads lsed camphs onlo the capluee plate. Dapending on lotal volume 1o be losded maote than one vacuum cpcle may be requned

Tetal amount of leed camphs 1o be loaded into caplue plats
Load volurne: B Ed.
I

The vacuurm will be requited 1 Lieme(z]

Wacium

Use vacuum at the end of sach shep? !v

acuum ru-time: IWE

W acLLI presune P j
Wwiait for weser confimation befcee fuming wacuum off ! W

Me: Olptione
W Presme lpsed samples [in i plate] befooe loading into captiee plate? Premis iberations: | E times

Back Hest

Total amount of lysed sample to be loaded into the capture plate

Vacuum

Choose 'Load volume' of the sample required to be filtered. If the volume exceeds the
working maximum volume of the capture plate, the volume will be applied over a
number of cycles of load volume and vacuum filter until the target volume is achieved.
This feature is useful for very dilute samples containing little or no particulate matter or
proteins.

Check the 'Use vacuum atf the end of each step?' box if you require the vacuum to draw
the sample through the capture plate and enter the desired 'Vacuum run-time' required.
Generally, a vacuum will always be used to draw the supernatant through the
membrane. The viscosity and the amount of proteins and other materials in the sample
will affect the vacuum run-time. The slowest sample will set the vacuum run-time for all
samples.

The user can also set 'Vacuum pressure', however; the user should be cautious and not
set the vacuum pressure too high. Excessive vacuum can cause the filter membrane to
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collapse, blocking the plate and rendering the samples useless. The default is set at 25
kPa and has been found suitable for most sample types.

Because the length of vacuum applied is sample-type dependant, the check box 'Wait for user
confirmation before turning vacuum off' has been included so that the user can experiment to
determine the best vacuum pressure and vacuum fime required for each sample type. When this
option is checked, the exiraction protocol will pause after the vacuum run-time is reached but
maintain the desired vacuum unftil the user clicks the 'OK' buttfon on the pop-up window that
appears.

Mix options

o If this option is required check the 'Premix lysed samples [in lysis plate] before loading into
capture plate'.

e Enter the number of times to 'Premix' the reagent and the sample. This refers to the
number of pipetting operations you require to mix the sample and reagent.
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4.8 Wash Step 1 to Wash Step n

To configure the Wash Step window move through each section and choose the relevant opfions. A
wash step is configured for each individual wash buffer to be used, but multiple uses of a particular
wash buffer (iterations) are configured within the relevant wash step.

& vacuum Extraction Wizard - Wash Step 1

Wath slep
This shep kaads & reagent into the capture plale Lo ‘wath' the sample.

Sedact the volurme and location of the required reagent for this step

Reagent. [ Lysis Budter + 25% Propanc] |
Rieagert volurme 50K E u
‘et o loneg afled loading eagerdt befole procesding T

Incubation lime: IWE

Vacuum?

Use vacuum o the end of this shep? ]

S acum nun-time: IWE

W BCUL Dre g P |

Wit for weser confimnstion before buming vacuum off 7 B
Iberations?
Pesfium this process [ E tirmees,

Back Hest

Select the volume and location of the reagent required for this step

o Choose the appropriate reagent from the drop down window labelled 'Reagent'

o Enter the 'Reagent Volume' required for each sample/well

Wait how long after loading reagent before proceeding?

¢ 'Incubation fime' is the time allowed for the wash buffer to absorb proteins and other
materials leached from the capture plate filter.

Vacuum?

e Check the 'Use vacuum atf the end of each step?' box if you require the vacuum to draw
the sample through the capture plate and enter the desired 'Vacuum run-time' required.
Generally, a vacuum will always be used to draw the supernatant through the
membrane. The viscosity and the amount of proteins and other materials in the sample
will affect the vacuum run-time. The slowest sample will set the vacuum run-time for all
samples.
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The user can also set 'Vacuum pressure', however, should be cautious and not set the vacuum
pressure too high. Excessive vacuum can cause the filtfer membrane to collapse, blocking the plate
and rendering the samples useless. The default is set at 20 kPa and is found to be suitable for most
sample types.

Because the length of vacuum is sample-type dependant, the check box 'Wait for user confirmation
before turning vacuum off' has been included so that the user can experiment to determine the
best vacuum pressure and vacuum time required for each sample type. When this opfion is
checked, the extraction protocol will pause after the vacuum run-time is reached but maintain the
desired vacuum until the user clicks the 'OK' button on the pop-up window that appears.

Iterations?

e Iterations is the number of times to 'Repeat the process' using this particular wash buffer.
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4.9 Dry Sample

This step sets a pause time or applies vacuum to dry the sample prior to elution. The pause time is the
length of that the vacuum run-time is enabled, or simply a pause otherwise. To configure the 'Dry
sample' window, move through each section and choose the relevant options.

H Yacuum Extraction Wizard - Dry Sample EJ

Doy 5 ample
This shep sels & pause lime of appe: vacuum bo dy the sample prior to elution. The peuse tme it the length of vacuum nndimes § the vacuum is enabled, or
simply & pause ofherwise.

Wacuum

Usa yacum? W

S acuim ru-time: IME

WacLum prassune Pa -]

Jast For wezes confmation befose fuming vacuum off g [

Back Hest

Vacuum

Check the 'Use vacuum?' box if you require the vacuum to draw the sample and air
through the capture plate. Enter the desired 'Vacuum run-time' required to dry the
capture plate. Generally, a vacuum will always be used to dry the sample immobilised
on the membrane. The viscosity of the sample will affect the vacuum run-time. The
slowest sample will set the vacuum run-time for all samples.

The user can also set 'Vacuum pressure', however, use caufion and do not set the
vacuum pressure too low. Insufficient vacuum will increase the time required to dry the
capture plate. The default is set at 25 kPa and is found to be suitable for most sample
types, when the samples have previously been washed with 90% ethanol.

Because the vacuum run time is sample-type dependant, the check box 'Wait for user
confirmation before turning vacuum off' has been included so that the user can
experiment fo determine the best vacuum pressure and vacuum fime required for each
sample type. When this option is checked, the extraction protocol will pause after the
vacuum run-time is reached but maintain the desired vacuum until the user clicks the 'OK'
button on the pop-up window that appears.
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4.10 Elute Sample

139

This step moves the capfure plate and elutes the final nucleic acids extraction products. To
configure the 'Product removal' window move through each section and choose the relevant

options.

Vacuwm Extraction Wizard - Product Removal

Product resnoval
This shep mowes the caphuie plate ard slutes the linal recles scid extisclion peoducls.

Sedact the volurme and kacation of the required ieagent for this shep

Reagert: |ﬂm ]

Fieagert wohurme: fi EH_

User Pauss before badng Fleagent? | [For examnple, sbovw: loading of pee-heated reagent]
Incuibation

ot Foows lorgy after Ioading bulfer before proceeding? rug m E

acum
Uss wacuum at the end of this shep? W
Wacywm run-time: \00r0r <00 E
W BCULN DresiUe 45kFa |

Wil for weser confamation befoee contirung? [

Pagt-nan

Patfom this step |17E| fimes,

Back Hexd

Select the volume and location of the reagent required for this step

¢ Choose the appropriate reagent from the drop down window labelled 'Reagent'.

e Enter your 'Reagent Volume' required for each sample/well.

o 'User pause before loading reagent' gives the user the opportunity to check that the

capture plate is indeed dry before the elution buffer is applied to the plate. This pause
also provides the user with, for example, the opportunity to heat the elution buffer and to
place the heated buffer into the elution fub immediately before its use.
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Incubation

Vacuum

Post-run

Incubation time is the time allowed for the elution buffer to elute the DNA and/or RNA
from the capfture plate filter. The incubation time is set by setting the length of time in
‘Wait how long after loading reagent before proceeding'.

Check the 'Use vacuum at the end of each step?' box if the vacuum is required to draw
the sample through the capture plate and then enter the required 'Vacuum run-time'.
Generally, a vacuum will always be used fto draw the supernatant through the
membrane. The viscosity and the amount of DNA and/or RNA in the sample will affect
the vacuum run-time. The slowest sample will set the vacuum run-time for all samples.

The user can also set 'Vacuum pressure', however, use cautfion and do not set the
vacuum pressure too high. Excessive vacuum can cause the filter membrane to collapse,
blocking the plate and rendering the samples useless. The default is set at 30 kPa and is
found to be suitable for most sample types. If elution splattering is observed in the tops of
the elution tubes the vacuum pressure should be decreased.

Because the length of vacuum is sample-type dependant, the check box 'Wait for user
confirmation before turning vacuum off' has been included so that the user can
experiment to determine the best vacuum time for a particular vacuum pressure required
for each sample type. When this option is checked, the exiraction protocol will pause
after the vacuum run-fime is reached but maintain the desired vacuum unfil the user
clicks the 'OK' button on the pop-up window that appears.

In some instances the user may wish to recover more of the samples by repeating the
elution step. If multiple elution steps are required, enter the number of repeats in the
'‘Perform this step' box.
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4.11 Wizard Template Report

At the completion of the wizard, the user is presented with a summary describing the run file that is
about to be compiled. This report should be checked carefully. Should the user find any errors that
require editing of the wizard, the user can use the 'Back' button to cycle backwards through the
wizard to correct the problem(s). Otherwise select next to confinue. A hard copy of the report can
be printed by selecting 'Generate Printable HTML Report'.

Wizard Template El
‘wizand complsted - select et lo conlinue,

1 Wized Setup Sumenany -

&) Sample Introduchicn
11 our samples are preloaded inbo an emply ks block,

B]*ou ae extracting fiom Cohaeniz) 1. 2,3, 4,5,6.7. 8.9, 10,1112

C) Tabile Seluip
1] Caphure Plabe - Reaction S00ul fat hube, Whatman
2] Incubstion Plate - Reaction 1, 74ml tube

') Sampde Table Setup
11 Sample Wolme 1800l
Z| Reagert 1, 1000l of Ligued Senple Digest Bulle, Incubate for D0:10:00 kb e s,
3 Reagant 2, F60ul of Lysk: Bulfer + 25% Propanol, lncubabe for 00005000 b s,

E) Load and Caplute Sampls
1] Dhor ool Prree ‘Wit Caplhure plabe.
2] Load 5300l in 1 vacuum sheplz]. each for D0:07:30 hhomm- sz ak 25kPa.

Fl'wash Steps
11'Wash 1. 1 wash using S00uL of Lyses Bulfer + 25% Fropancl
Z'wash 2, 2 washes, each wing STl of Fropanol 'wash
3'whash 3. 1 wash wsing ST0uL of Etharwob: Wash

G) Diry Sampls for 000500 Hhreercss sl 25kPa

H] Prouct Ebstion
111 ehation usirg 150ul of Elstion Bulfe
2] Imeibatie for 000500 kv s belote ehsting for 0000000 b a1 25kPa

Generate Printable HTML Fleport | Back Hest

412 Wizard Complete Message

At completion of the wizard the user will be presented with the following message. When the 'OK'
button is pressed, the program will compile the run file that will then be displayed in the right-hand
pane of the software interface. The user can then save the run file for later use.

Corbett Robatics

L
- | J ‘Wizard completed! You can enter this wizard again From the Wizards menu and make changes I necessary.
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5 Configuring Manual Reaction Run Files

The Reaction Configuration section gives the user access to options to combine liquids. This facility
extends the use of CAS-1820 X-tractor Gene beyond its primary purpose of a Wizard driven
DNA/RNA extraction system.

To open the Reaction Configuration window select the target reaction plate with the mouse and
then select the 'Add..." button on the reaction right-hand pane.

The Reaction Configuration contains a variety of options fo combine liquids that have been defined
as samples, or reagents. Options exist for pre-mixing or post-mixing, selecting destination plates and
others. Unavailable options are greyed out.

The reaction configuration works on the following principle:

Sample Bank Reagen (one or more)
ar + o —al s
Mothing Mothing .
.
L
.
-
Total volurme .
pef reaction .
.
Repeats E

Reaction Plate

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

e Select ONE of these sets:

e  Which will be combined with ALL of these:
e Into THIS reaction plate:

e Made up to this volume:

e Repeating this number of times:

o These sections can be identified in the figure below.
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Reaction Configuration

Samplez taster Mix and Reagents Reactions
Sample bank: Master mix: Reaction plate:

& |N0 zamples [empty wells) ﬂ (@ ﬁ‘}% |A1 J
2 %

Pre-mix befaore taking sample?

Made up to thiz volume:

Mommalize zamples? B
ode: | I—El
Normalise to: El
Reagents: And this number of wells:
tin. Yolume: E' Replicates: El
L % _
Advanced settings: Total reaction wells: |g El
J Mix zettings:
Mix on ejection? N
Times ta mix I—El

Advanced settings:
Fluzh well after ejecting? u
Dion't replace tips for this step? u

| [

Select ONE of these sets:

e Allows the selection of one available sample bank. No more than one sample bank is
allowed per reaction. This would lead to cross-contamination of samples by pooling. By
selecting on the drop down menu as shown below, all available sample banks are listed.
In this example, 'Blood Samples' represents a plate of 96 samples. If the 'No Samples'
option is chosen then no sample bank will be added to the reaction mixture.

Samples
Sample bank:

|N|:| zamples [empty wellz) j

Bank Eapture I::::I 2.8 sample[s]
Bank Capture Col. 3, 3 zample(z]
Bark Capture Col. 4, 3 zample(z]
2 Bank Placeholder, 0 zample(s]
E_ Bark Flaceholder, 0 zample(z]
Bank. F'Iau:ehu:uldnlar, 0 sample(z) W

Mim. Yalume: EI

Advanced settings:

[

e 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.
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This will be combined with ALL of these:

e Anyreagent that has been configured can be added to the reaction. Place a tick next
to the reagent that is to be added to the reaction.

In to THIS reaction plate:

e By clicking on the J button, all available reaction plates will be shown in a window.
Choose the reaction plate info which the reagents will be dispensed. If only one reaction
plate is available, this plate is selected by default.

Made up to this volume:

¢ If asample 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 yLis selected as a volume, then 5 yL of each of the 10 wells is used in the reactions.

e The totfal volume is automatically calculated based on the combination of the sample
and reagents.

Repeating this number of times:

o Enfer the number of reaction replicates. The maximum number of repeats is defined as
384. The repeats are positioned in such a way that the repeats of one sample well are
pipetted into the plate consecutively. For example, if three repeats are selected and the
sample bank contains wells A1-A8, then the repeats of well A1-A8 would be pipetted into
wells A1-A8, B1-B8 and C1-C8 in a vertical reaction plate.

Other Options

Mix Settings

This option is enabled by placing a tick in the 'Mix on gjection?' check box. The number of mix cycles
can also be changed. The volume mixed is the larger of either the well contents or the last volume of
liguid added. This option is particularly useful when pipetting a very small volume of sample (less than
3 yL). The mixing 'rinses' the entire sample out of the fip.

Sample Normalisation

Sample normalisation provides functionality to normalise samples of varying concentrations to one
final concentration. The sample normalisation optfion can only be used if the concentrations of the
samples are defined and constant across each set of 8 samples. The option is enabled by ficking the
'Use normalisation?2' checkbox. 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 such that, the lower the concentration, the
smaller the volume of the highest concentration that is fo be added o the reaction plate.

Pickup and Ejection

The options control the way the reagents or samples are dispensed and following dispensing,
whether the tip will be available for reuse or discarded.
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6 Appendices

e Appendix A - Helpful Hints

Appendix B - Maintenance

e  Appendix C - Precision vs. Accuracy

e  Appendix D - Error Codes

e Appendix E - Capture Plates, Separator Plates, and Transfer Carriages
e Appendix F - Pippetor Servicing

e Appendix G - Decontamination Procedures
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6.1 Appendix A - Helpful Hints

The Robotics Software has a number of useful features that are not covered in the body of the
manual. In some 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 'Alt' 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 tfo 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 in the sample list. It is possible to copy this Yes/No column from a
spreadsheet.

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.

Copying and Pasting

Copy and paste functionality is available in all tables throughout the software. Simply right-click in
desired cell or cells to display copy/cut/paste menu.

Tip re-use and Pipetting

Tip re-use is a useful function that not only saves on fips but 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 pipetting precision report in the Appendix.

Volume Calibration and Liquid Retention

Volume calibration has a side effect that more volume than expected is used. This is primarily due to
liguid retention in the pipetting tips. Consider a situation where a robot that is not volume calibrated
pipettes 19.7 yL 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 pL is a result of liquid retention in the fip.
If this volume were delivered over a 96-well plate, the robot would apparently use 30 yL more than it
should have. There is no easy solution to this problem other than low retention tips. 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 posifion
calibration significantly easier. A USB joy pad can be connected to the computer that controls the

CAS-1820 X-tractor Gene. During calibrations the user can use the joy pad to move the robot arm as
this can significantly speed up calibrations, especially position calibrations.
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6.2 Appendix B - Maintenance

The CAS-1820 X-tractor Gene requires minimal maintenance. Nonetheless, here are a few helpful
hints that will keep your CAS-1820 in good working order.

Pipettor Re-greasing

The pipetfting head occasionally needs to be serviced. Tests have shown that after approximately
500,000 pipetting operations, the O-rings in the pipetting head should be replaced and the pistons
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-1820 is delivered with a pipettor service kit. Keep this kit in a safe place until it is
needed. The kit contains all parts needed to perform a full service.

Rails

The X, Y, and Z rails are the coated hardened steel rails that support the linear bearings that allow
the roboft to slide back and forth easily. Do not wipe these rails with a cloth. Any wiping of the rails
will only serve fo remove the grease. Ensure that a thin film of grease covers the three rails.

The linear bearings incorporate seals to keep the bearing free of dust or grit. The rails and bearings
have been tested on the CAS-1820 in excess of 2,000,000 operations without any sign of
degradation.

Cleaning

The CAS-1820 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. It is hard wearing and will resist short wavelength UV exposure. However,
due fo 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 fo 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 Reagent plates (NOT Tubs) are autoclavable. These can also be placed in a dishwasher if
needed.

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 Corbeft
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
quoted as an absolute volume variation, i.e. +/- yL 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 volume of repeated operations is to one another. Precision is quoted as an absolute
volume variation, i.e. +/- uL at a given volume. Alternatively, the convention used for the CAS-1820,
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.

Ihaccurate and impracise
L T A AL A

T T Ty TRT T TLoTRLTTL I =—

20pL

Accurate but imprecise
S e Tl

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 you took 50 samples of 20
hL and the mean furns out to be 19.3 uL. 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 pL.
Statistically, it is possible that a sample is only 10.0 pL - although this is very improbable and would
indicate an instrument fault.
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The 19.3 uL, being 3.5% different from the desired volume of 20 uL, is an accuracy issue. This can be
resolved by volume calibrating the instrument.

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 pipetfting samples can be weighed and
statistically analysed. Although this would be the best way of performing a test, it is very time
consuming due to the weighing of the fubes. Alternatively, precision can be measured by pipetting
samples of dye (visible of fluorescent) info an opfically 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-1820. The amplification process can infroduce too many significant variables.
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6.4 Appendix D - 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
encounfered. If any of these are encountered, they can usually be resolved reasonably quickly.

No tips - there are no tips available, add more

Robot error - see above

e User aborted job

e User opened lid

o User paused job

e Userresumed job

o Software or configuration error - there could be a problem with the installation
o Tip ejection failed - a fip was not ejected from the pipetting head

o Tip pickup failed - a tip was not correctly picked up

e Machine Errors

Machine errors have error numbers starting at 40000. All error codes listed are added to this offset. If
these are encountered, contact Corbett Support.

1

2

129

130

131

132

133

134

FIFO overrun error
bad checksum error
bad axis number used when an axis number is not supported by command
if robot is sent an unknown command
if vacuum sensor cannot sense vacuum
if an axis is not enabled
if the home switch could not be found within limit
82C551/0 pins are unstable
an error has occurred in SPI comms
an invalid axis was specified
the robot did not respond with the first reply
the roboft did not respond with a second reply
the comm port has problems
the micro firmware is mismatched
an invalid COM port was chosen
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140

141

142

143

144

145

146

147
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an attempt was made to move an axis beyond its limit

too many replies were specified in sendPacket

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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6.5 Appendix E - Capture Plates, Separator Plates, Transfer Carriages

The table below summaries which Transfer Carriage is used with what Separator Plate and which Riser Block is to be used in the Elution Chamber. The
table also provides the catalogue and part number for each manufacturer.

DNA Capture Plates Adaptor parts and adaptor Kits

Transfer Elution
N Max — - | Separator Riser . Capture plate
Manufacturer Plate Description Cat# Yield tCé)alrjrslzge Plate to USe Block to Kit Name Adaptor Kit PN
E— use

. . Adapter 2446
Corbett (OEM) Cofei IO WEN AN SAE 55 40 ug PN:1675 | PN:1697 PN:2443 | Kit High (Supplied with
High yield capture plate .
Skirt X-tractor)
Invitek £l9 RN RlEn ST RN | ey i (s ||| d@ e PN:2427 | PN:2452 PN:2443 | Adapter 2447
plate Kit Invitek
. L Adapter 2446
Promega oW litel i el AL EE | 1 o PN:1675 | PN:1697 PN:2443 | Kit High (Supplied with
Plate Kits .
Skirt X-tractor)
. . Adapter 2446
22 "t"jr'('aH'lg?eSk'” HTP only In Kits | Varied PN:1675 | PN:1697 PN:2443 | Kit High (Supplied with
P P Skirt X-tractor)
Macherey Nagel
Adapter
High skirt 8 Strip system only In Kits Varied PN:1675 | PN:1696 PN:2443 Kit M&N 8 2448
strip
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6.6 Appendix F - CAS-1820 Pipettor Servicing

To maintain its precision, the CAS-1820 pipettor head must be serviced. This process is required every
6 to 12 months, or if the robot is heavily used, every 3 months. The following tools are required to
complete this service:

e 2.5 mm Allen Key

e 2mm Allen Key

e 8-Channel Pipettor Barrel Removing Tool (part of service kit — part no. 0827)

e Lintf free cloth or tissues (part of service kit — part no. 0827)

o Pipettor Oil (part of service kit — part no. 0827)

e O-rings (part of service kit — part no. 0827)

e Large black o-rings

e Medium clear o-rings

e Small white o-rings.

o Perform the following tasks to service your pipettor.

1. Ensure the robot is turned off. Push the pipette head downwards, until the electrical
cable plug can be pulled out. Once this is done, remove the thumb-screws and gently
push the head down off the dovetail fitting. With the latest model robots, the head will

not have a dovetadil fitting and can be simply lifted away from the robot after the thumb-
screws are removed.

|
Q | Crovetail fitting to
| which the pipette
| IIJ 3.| —  headis attached

to the robot
] |
|
I izenty push the head
1 down and off the
M dovetail fiting

Thumb-sarews —::-}P \

P

& - :-“"‘E;%'_-—-—
ot {‘_ |. El |] A ..

Fipette Head

2. Remove the screw attaching the stripper plate to the pipette head, and carefully work
the stripper plate free of its two holding pins.
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Cowver location

Fiston Holder
Fistons

Tip holder Plate

Upper Pipattar barrel
Fipettor Barrels

Fiston holder

Tip holder plate screws

Halding Pins and Attaching screw il - e A Stripper
Lasation, Flate

Using the 8-Channel pipettor barrel removing tool, loosen all the pipette barrels in
sequence from left to right.

Remove the screw holding the Perspex cover in place, and slide the cover down and out
of position.

Using the 2mm Allen key, remove the two screws at either end of the tip holder plate.
Slide the barrels and tip holder plate gently down off the pistons as one piece. Once
removed, unscrew the barrels from the fip holder plate.

Slide the barrelz and tip
holdar plate dowen as
one piece |

fees ".';-' .T”]

!

EeEEEEEEE

Remove the old upper-pipetftor barrel o-rings from either the fip holder plate or from
inside the top of the pipettor barrels, being sure to have removed all eight.

Remove the two o-rings off the base of each of the pipettor barrels, being careful not to
scratch or damage the barrels, or o-ring grooves. Fine-fipped tweezers can be used for
this, but it is vital to avoid scratching the barrels, therefore, do so with caution.

O-rings atthe g
basze of pipethe — o I:

barrals
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Slide the eight pistons out of the piston holder by moving them forward and out of the
holding grooves.

?& ;T?Fj?:_j{%aé@__h — -- _

hove the pistons Holding
fonward and out of G0 0wes On
the holding tip halding

o=
L

grooves £ plate
i
|
I
!

Remove the old o-rings from the tops of each of the pistons, being sure to remove all
eight

. Remove any oil and foreign matter from the pipettor barrels, the pistons, tip holder plate,

and the stripper plate. Use a lint free cloth moistened with methylated spirits, or similar
alcohol.

. Thoroughly clean the barrels with warm tap water, then ethanol, and allow to completely

dry.

. Inspect all components for any obvious damage. Pay particular attention to the pipettor

barrels, as they must be free of any scratches or scoring, which can interfere with their
ability to pick up, retain, and eject tips.

. The pipettor may now be reassembled using pipettor oil. Note that the type of lubricant

used has a significant effect on the pipetting precision. Additionally, it should be noted
that excessive or insufficient oil can also cause imprecision. To avoid any imprecision, use
only the pipefttor oil supplied in the kit, and adhere to the following assembly instructions.

. Apply a small drop of oil to the inside rim, and the thread at the top of each of the

barrels.

Apphy ail to the inside of —'"—F
rim at the top of the
barrel, and to the thread

Position one medium clear o-ring into each of these rims (one per barrel) and then screw
the barrels back into the base of the tip holder plate.

=
Fosition a dear o-ring inta
the im atthe top of the

barrel
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16. Using the new, large black o-rings, slide one o-ring over the lower end of each of the
pistons and slide it up into position at the base of the taper.

Fosition the

black o-ring just S

under the taper /

of the piston —t HMedk

=" Taper

17. Carefully push the pistons half-way info each of the eight barrels. Allow approximately
20mm of the piston to be exposed above the tip holder plate

20mm I o S 4
SEEcEeg

18. Turn the assembly on a 45 degree angle and drop a small drop of oil onto the uppermost
part of each of the pistons at the point indicated below.

While an a 45
degres angle,
place a small
drop of oil at
thiz point

19. Push the piston in and pull it back out to check the amount of oil. A thin film of oil should
cover the entire piston with no obvious dry spofts or large accumulations. Be careful to
avoid geftting oil on the large black o-ring.

20. Align the tops of the eight pistons. Holding the assembly by the barrels, and ensuring the
Perspex cover screw hole is at the front, slot the taper of each of the pistons into the
grooves of the piston holder. Push the black o-rings up to the base of the piston holder,
so they lock into the taper of the piston.

B o n e Grooves of piston
Slot the neck of each T e e e Ty holder
piston into the groowves of 2 5 e v o
the piston hu:-lder...and ',;-—fxl-f_\” __ -'L\_'"T‘_‘—'—-—-_.. Nk of h
then push the o-rings up e LN e eck of the
to the base afthe piston | _':‘-"—-——_._L pistons
halder EERI |
CEEEEEEE
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Push the tip holder plate up and into position and screw into place on either end.

Slide the cover up into position, ensuring it is positioned correctly within its railing. Screw
into place.

Using a small amount of oil, lubricate each of the new small white o-rings. Carefully place
one o-ring over the tip of the pipettor barrel and slide it info the lower groove. Now
repeat this procedure with the second o-ring and allowing it to settle in the upper groove.
Max sure that the o-rings aren't twisted. Do this with each of the eight pipettor barrels.
When all o-rings are in position, use a kimwipe (Kimberly-Clark) to remove any exposed oil
from the barrel. Ensure no there is no lint on the o-rings or in the grooves.

Upper barel fip
groowe

e
Lower barrel fip

groowe

Ensuring the stripper plate is in the correct orientation (the channel indent should be
facing upward), slide over the barrels and locate onto the two holding pins. Secure the
plate with the screw, and tighten with a 2.5mm Allen key. Be sure that the two
positioning pins are flush with the boftom of the stripper plate.

The Pipette head is now ready to be reattached to the robot. Position the pipette head
in-line with the dovetail fitting and slide upwards so that the head remains in place with
minimal support (As mentioned in step 1 above, the latest models will not have this
dovetail fitting, therefore, this aligning step will not apply). Attach the thumb-screws and
fighten. Move the head to a position that allows access to the cable socket, and attach
the electrical cable plug.

g.E = /I
R FPosition the head
) inQ-line with the
dowetail fiting

andside upwards
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6.7 Appendix G - Decontamination Procedures

Fundamental to most applications of the CAS-1820, is the requirement that the robot remains free of
contaminants, especially DNA and RNA. To eliminate cross-contamination and ensure validity of
results, the robot must be routinely decontaminated. The following procedure describes this process
for the CAS-1820.

Caution:
¢ Common alcohols, such as isopropanol, ethanol and methanol have been tested and

found to be safe. Note however, that the black edges on the outside of the lid should
not come into contact with any alcohol or solvent.

¢ Do notf use solvents associated with oil based paint, such as mineral furpentine, paint
thinners, or acetone. These solvents will damage the painted surface of the robof.

e The polycarbonate material of the robot's lid is easily scratched, therefore, never use
abrasive materials to clean this. Instead, a clean soft cloth is recommended.

¢ Avoid removing grease from the rails (X and Y axis) that support the linear bearings.
These rails support the pipette head and allow it to slide back and forth easily.

e Wiping these rails will remove the grease that is vital both to function of the robot and
also to preventing corrosion.
Preventative measures:

e Always wear gloves and change them frequently.
o Use filter-barrier pipette tips.

o Use a dedicated set of pipettes to assemble reagent aliquofs.

Aliguot reagents to each individual investigator; that way contamination sources can be identified
and contained.

Decontamination Procedures

Materials Required:

Liquid bleach concentrate

Absolute ethanol

Sterile, nucleic-acid-free water

o Detergent
o 3 Sterile squirt bottles
e 1 plastic bucket (~ 9 litres) and lid.

e Aliquid reagent spray bottle containing household bleach at a final concentration of 1%
(10,000 ppm) chlorine: typically a 1:5 or 1:10 dilution of bleach depending on initial
sodium hyperchlorite concentration.
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¢ Aliquid reagent bottle containing nucleic-acid-free deionised or Millig water.
e Aliquid reagent bottle containing nucleic-acid-free 70% ethanol.

e Soft, clean paper towelling
Steps:

The following decontaminating steps should be used regularly to ensure that the robot is free of
DNA/RNA contamination. The free chlorine available in bleach acts to cross-link the DNA in addition
to its cleaning and disinfectant properties.

1. Add bleach concentrate to a clean bucket and dilute to 1% free chlorine with sterile
nucleic-acid-free water. You require approximately 5 litters of dilute bleach.

2. Remove dall plates, reagent blocks, tip racks, and the tip ejector chute from the CAS1820's
deck. Wash these with detergent and rinse with clean water. Place the clean
components info the bleach solution and soak for 15 to 30 minutes. Rinse the
components completely will DNA-free sterile water. Rinse briefly with absolute ethanol
and dry with a soft paper towel. Make sure all components are free of detergent and
bleach.

3. Spray the workspace of the robot with the dilute bleach and let stand for 15 to 30 minutes
fo cross-link the DNA. Wipe off the excess bleach of the robot with clean paper fowels.
Spray the work space with sterile water and dry off. Repeat this process three times. Now,
rinse the workspace with ethanol and allow too dry.

4. Place all components back onto the work space and close lid.

5. If yourrobot is fitted wih the optional UV light, turn the light on and run for 15 minutes.
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