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Summary PRINT  \* MERGEFORMAT 
The purpose of this procedure is to automate the BET cleanup protocol using Biomek FX robots. This process is the post-sequencing reaction cleanup procedure for the BigDye cycle sequencing reactions of RCA and Fosmid production plates using a reduced 30% magnetic bead concentration, 70% ethanol, 0.1 mM EDTA and BET reagents. The program uses P30 pipette tips, custom magnets, four plate stackers, a series of deck positions and a wash station. The final product is a plate with clean resuspended, dye labeled DNA fragments to run on the ABI 3730xl sequencer
s. 

Materials & Reagents

	Materials/Reagents/Equipment

Disposables

384-well Hardshell PCR plate 

384-well PCR Microplate, Clear

50-ml Centrifuge Tube

50-ml Serological Pipette
25-ml Serological Pipette
10-ml Serological Pipette
5-ml Serological Pipette
Biomek AP 384 30-μl Pipette tips 

MasterFlex Pharmed Tubing

MasterFlex Silicone Tubing

Watson-Marlow 3-stop tubing (2.29mm ID)

Watson-Marlow 3-stop tubing (2.79mm ID)

Clear Adhesive Plate Sealers

Tri-Flow Industrial lubricant

Silicone Tubing (purple/black & purple/white)
Reagents

Tetra-Ethylene Glycol

Seradyn Magnetic Carboxylate-Modified Beads
70% Ethanol (140 proof)

100% Ethanol (200 Proof)

Milli-Q Water 

Ethylenedinitrilo Tetraacetic Acid (EDTA)

Equipment
Biomek FX 

Vari-Mixer

MagneSil Magnetic Separation Unit

384-well High Field Plate Magnet

Centrifuge 5810

Spectramax 384 Plus Spectrophotometer

PlateLoc Thermal Plate Sealer

Easypet

250, 1000 and 2000ml graduated cylinders

150mm Funnel

500ml plastic bottles

2000ml plastic bottles

323S Drive Pump

314MC 4 roller pump head

314MCX 4 roller extension


	Vendor

BIORAD

Applied Biosystems

Corning/VWR

Falcon/VWR

Falcon/VWR

Fisherbrand
Fisherbrand
Cole Parmer Instrument Co.

Cole Parmer Instrument Co.

Cole Parmer Instrument Co. 
-

Watson Marlow
Sigma-Aldrich

Agencourt 

AAPER Alcohol (LBNL

AAPER Alcohol (LBNL)

Millipore Milli-Q System 

-

Beckman Coulter/VWR

Clay Adams

Promega

JGI

Eppendorf

Spectramax

Velocity 11

Eppendorf

Nalgene

Nalgene

Nalgene

Nalgene

Watson Marlow
Watson Marlow

Watson Marlow


	Stock Number

HSP3951-F

4343814
430290
357550

357525

13-678-11E
13-678-11D
96400-24

A00774953
A0076710-

110175-KG
44152105050350
6810-13289

-

-

-

719222
-

-

-

-
-

-

-

-

-




EH&S

JGI employee performing this procedure must wear a lab coat, gloves and safety glasses.   

Calibration Check

Biomek FX

Tip changes are performed every Monday (in the AM) and Thursday (in the PM).  A tip QC should be performed when new tips are installed.  Additionally, the QC test requires a plate weight reading. Refer to the Eosin Y Dye QC for Biomeks. 
Biomek FX computers must be shut down every Friday.
Procedure 

NOTE: All reagents/stock solutions should be prepared prior to the start of the procedure.

1. Preparing samples for Biomek FX cleanup procedure
1.1 Remove BioRad plates from the BET Backlog deli (the 4oC fridge # 419 in Rm140).

NOTE 1: Do not prepare plates more than 30 minutes prior to running on the Biomek FX.

NOTE 2: Twenty plates can be loaded per Biomek FX per run.

NOTE 3: Fosmid plates (although they are ABI plates) need to be loaded with other Fosmid plates. However, if running 20 ABI plates, you can have 10 consecutive Fosmid plates and 10 consecutive ABI plates. Do not mix Fosmids and ABI plates within a group of 10 plates. 
1.2 Quick spin the plates in the centrifuge for 1 minute at 1,000rpm.

1.3 Remove the seals from the source plates using the automated plate unsealer and throw the seals away in the autoclave waste.  Create stacks of no more than 20 plates per Biomek FX.

NOTE 1: Do not shake plates and dislodge sample. If this should occur, then plates must be        spun down again in the centrifuge for 1 minute at 1000 rpm. 

NOTE 2: Check plates for even volumes.

NOTE 3: If source plates are not going to be loaded onto the Biomeks within 10 minutes, place a clear seal (labeled with the date) on the top plate in the stack and store plates in the BET  Backlog deli.
1.4 Prepare source plates for loading by stacking them in sets of 10 plates. Similarly prepare corresponding ABI destination plates.

2. Biomek FX Setup & Startup

2.1 Check to make sure that the main DI Water valve of the Biomek FX is in the ON position.

2.2 Set up the reagent reservoirs:
a. Attach the 500-ml reagent bottles (30% BET, 70% ethanol, 0.1mM EDTA pH 8.2) to the caps connected to the tubing.

NOTE 1: Total of 3 bottles needed per Biomek FX instrument.

Checkpoint: Check to make sure that the waste bottle is in place and is empty.
b. Engage the Watson Marlow Return and Supply tube holders down on the pump. 

Checkpoint: Check to see if the tubing needs to be moved or changed before engaging the holders. If it is a Monday, remember to move and date the MasterFlex tubing located underneath the biomek robot table or enter a work request if it needs to be changed.

NOTE: Refer to the Biomek Instrument Maintenance section for moving or changing the Watson Marlow tubing or moving the MasterFlex tubing.

c. Turn the Watson Marlow pump on to the forward direction, 75rpm.
Checkpoint: Make sure the tubing holder is pushed downward onto the pump rotor and the speed is set at 75rpm, the reagent reservoirs are in the correct positions, and that the reagents are flowing into the reservoirs.

2.3 If this is the first run of the day, initialize the Biomek carousel by using the remote keypad (Stacker Carousel Pendant) connected to the carousel.  

a. Press the Remote Local button. The display on the keypad should read “Keypad Control Only.”

b. Press the Initialize button. A message will appear on the keypad reading “Press initialize key to initialize or press another key to cancel.” Press the Initialize button again.

c. The carousel will slowly rotate 360(. When finished rotating press the Remote Local button to return the stacker control to the Biomek FX. The display should read “Press the Remote Local Key.”

2.4 Open the Biomek FX program on the desktop.

2.5 Open the appropriate program file:

a. Click on File ( Open ( Methods (TEG_FLAT+MAGS+BCR_PB_010408​_Biorad_Abi.bmt 
b. Click on Open.

2.6 If this is the first run of the day, make sure that the Biomek power is turned on and then home all axes by going to Tools ( selecting Manual Control ( select Home All Axes.




NOTE 1: Make sure the grippers on POD 2 are up before you home the axes. 

NOTE 2: A pop-up box with a series of conditions will appear, make sure all conditions are met before hitting OK.
NOTE 3: Homing all axes takes approximately 30 seconds. When the pods are no longer moving you can exit the Home All Axes program. 

2.7 Click on the RUN (green arrow) button.

NOTE: The display on the Stacker Carousel Pendant should read “Press the Remote Local Key” for Biomek FX control.  If the display reads “Keypad Control Only,” press the Remote Local button on the keypad to return the display to “Press the Remote Local Key.”
a. Make sure the Watson Marlow pumps are on & the 30% BET, 70% Ethanol, & EDTA troughs are full.

b. Make sure the Clamp Switch is set to ON.

c. Make sure the Water Source Switch is ON.

d. Make sure the FX Controller Device Box is set to Automatic.
3. VNC Viewer Startup

3.1 Establish Connection to Biomek FX
a. The Biomek operator must determine which Biomek FX to remotely access.
i. There are 6 Biomek FX’s to choose from.

b. To open the VNC viewer go to Start Button ( All Programs ( RealVNC ( VNC Viewer 4 ( Run VNC Viewer
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Figure 1 - Select "Run VNC Viewer" from the VNC Viewer 4 folder.

c. To establish connection to Biomek FX1:

i. Type “BIOMEK1” as the Server

ii. Select “Let Server Choose (Default)” from the Encryption drop down menu.
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Figure 2 – Input “BIOMEK1” as the server and select “Let Server Choose (Default)” for Encryption.
d. To establish connection to the other Biomek FX’s type “BIOMEK” followed by the desired Biomek FX number (ex: BIOMEK2, BIOMEK3, etc…)

3.2 Adjust VNC Viewer Window Size
NOTE: VNC Viewer window must be opened before proceeding to this step.
a. Right click on the VNC Viewer Window and select Options…
b. In the VNC Viewer Options window select the Scaling tab.
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Figure 3 – Select the “Scaling” tab.

c. Select Scale to Window Size 
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Figure 4 – Select “Scale to Window Size”.

d. The BET operator may now customize the window sizes so that all Biomek FX’s may be viewed through the VNC software on the BET operator’s computer.
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Figure 5 – Customize window sizes to view all Biomek FX’s simultaneously.

4. Assisted Loading of Plates into stacker hotels
4.1 Pod 2 will move to position P10, so that it is out of the way
4.2 The program will prompt you to load plates 
NOTE: Due to Pod 2 Z-axis limitations, no more than 10 (ten) plates can be stacked on P18 and P19.  Therefore, to load more than 10 plates the program makes two passes, loading 10 the first pass, then the remainder the second pass.  For sets of plates that are not a multiple of 10, a set of ten (if it exists) will be loaded first, followed by the remainder.
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Figure 10: Text reads, ‘Place 10 Source Plates on P18 and 10 Destination Plates on P19

Load plates as directed and press the OK button.

Note: Please make sure to load both the source & destination plates simultaneously with the vendor barcodes facing you
4.3 The program then brings up a schematic view of what it believes the deck loading is. [image: image7.png]Biomek® FX
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–
Verify that this image is correct (Source plates on P18, Destination plates on P19, no other plastic labware on the deck) then press the OK button.
4.4 The Biomek now moves the Source plates (on P18) to Hotel A of the stacker, and then moves the Destination plates (on P19) to Hotel C of the stacker.
4.5 If there are more than 10 plate pairs to be loaded, steps 4.2 to 4.4 are repeated
NOTE: After the second set of 10 plates is loaded, the tips get loaded onto POD 1 and are washed. This is a good time to check for bent tips.
NOTE:  The following major steps (5 through 9) are time consuming processes, involving calculated wait times.  To allow the operator to have reasonable expectations and to keep track of what the program is currently doing, a “Countdown Timer” popup window is generated by each of processes 4 through 8

5. BET Addition 

NOTE:  The BET addition step takes ~12 minutes for 10 plates

5.1 Pod 1 will load tips and move to WS1.

5.2 The Biomek FX will present a source plate from Stacker A onto the shuttle (SC1).

5.3 Pod 2 will then transport it to P10 on the deck.

5.4 Pod 1 will wash tips at WS1 (25μl X 3 times).

5.5 Pod 1 moves to P4 (BET) and aspirates 10μl of BET.

5.6 Pod 1 moves to P10 and dispenses 10μl of BET into the source plate at P10.

5.7 10μl of BET mixed 6 times.

5.8 Pod 1 washes tips (25μl X 3 times).

5.9 Pod 2 returns source plate to shuttle where it is stored in Stacker B.

5.10 Step 5.2 through 5.9 repeat for up to 10 source plates, placing presented source plates on deck positions P10, P11, P12 and P13. The steps are interleaved, thus source plate 1 may have completed steps 5.2 through 5.5 when source plate 2 begins step 5.2.  Plates are operated on in groups of 4, when possible.  Thus a set of 10 plates are processed as a group of 4, a group of 4 and a group of 2.  A set of 7 plates would be processed as a group of 4 and a group of 3, etc.

6. Restack and BET Incubation
NOTE:  The Restack 1 step takes ~8 minutes for 10 plates
6.1 The Biomek FX will present a source plate from Stacker B onto the shuttle (SC1).

6.2 Source plate is restacked into Stacker A

6.3 This repeats for up to 10 source plates.

6.4 The plates incubate for a total of 15 minutes (900 seconds).
7. Ethanol Wash
NOTE:  The Ethanol Wash step takes ~23 minutes for 10 plates
7.1 After the incubation period, the DNA has adhered to the beads. A source plate is presented from Stacker A and placed onto magnet at P6.  

7.2 The beads with adhered DNA are pulled down into the corner of the flat bottom PCR plate leaving a clear liquid that can be discarded.  The program waits 20 seconds for the bead movement to be completed.

7.3 Pod 1 moves to P6 and aspirates 20μl of waste & air from the plate and dispenses it into the waste reservoir at P2.

NOTE: The user is encouraged to check the amount of liquid remaining in a well. There should not be any liquid remaining in the wells of the plate.
7.4 Pod 1 washes the tips (25μl X 3 times).

7.5 Pod 1 then moves to P3 and aspirates 15μl of ethanol.

7.6 The ethanol is dispensed into the source plate at P6.  The system waits 20 seconds after the ethanol is dispensed.

7.7 The ethanol is then transferred from the source plate to the waste reservoir.
NOTE: The user is once again encouraged to view the amount of liquid in the wells of the plate. There should be no liquid left in the wells of the plate.
7.8 Pod 1 washes tips (25μl X 3 times).

7.9 The source plate at P6 is then stored to Stacker B by Pod 2.

7.10 Steps 7.1 through 7.9 repeat for up to 10 source plates, placing presented source plates on deck positions P6, P7, P8 and P9.  The steps are interleaved, thus source plate 1 may have completed steps 7.1 -> 7.3 when source plate 2 begins step 7.1. Plates are operated on in groups of 4, when possible.  Thus a set of 10 plates are processed as a group of 4, a group of 4 and a group of 2.  A set of 7 plates would be processed as a group of 4 and a group of 3, etc.

8. Restack and ETOH Dry
NOTE:  The Restack 2 step takes ~8 minutes for 10 plates
8.1 The Biomek FX will present a source plate from Stacker B onto the shuttle (SC1).

8.2 The source plate is then restacked into Stacker A.

8.3 This repeats for up to 10 source plates

8.4 The source plate is then allowed to dry for 10 minutes (600 seconds).
9. EDTA Resuspension and Transfer

NOTE:  The EDTA Resuspension and Transfer step takes ~26 minutes for 10 plates
9.1 After drying, the plate is presented from Stacker A.

9.2 Pod 2 moves the plate from the shuttle to P10.

9.3 Pod 1 aspirates 15μl of EDTA from the reservoir at P5 and dispenses into the source plate at P10.

9.4 Pod 1 mixes (10ul X 18 times) the EDTA with the beads to elute the DNA from the beads.

9.5 Pod 1 washes tips (25μl X 3 times).

9.6 Destination plate is presented from Stacker C.  Pod 2 moves the plate to P14.

9.7 The source plate is then moved from P10 to the magnet on P6 where the beads are pulled to the bottom of the plate.

9.8 10μl of EDTA + DNA solution is then transferred to the destination plate at P14.

9.9 Pod 1 washes tips (25μl X 3 times).

9.10 Source plate is scanned by barcode reader and stacked on P18.

9.11 Destination plate is scanned by barcode reader and stacked on P19.

9.12 Steps 9.1 through 9.11 repeat for up to 10 source plates, placing presented source plates on deck positions P10, P11, P12 and P13 and destination plates on P14, P15, P16 and P17..  The steps are interleaved, thus source plate 1 may have completed steps 9.1 -> 9.3 when source plate 2 begins step 9.1. Plates are operated on in groups of 4, when possible.  Thus a set of 10 plates are processed as a group of 4, a group of 4 and a group of 2.  A set of 7 plates would be processed as a group of 4 and a group of 3, etc.

10. Assisted Unloading of  Plates from Stackers
10.1 Program pauses and requests that user unload the initial set of plate pairs from P18 and P19.  When the stacks are unloaded, user presses OK
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10.2 Program displays the deck layout to verify that the plate stacks have been removed
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10.3 If additional plates were originally loaded, steps 4 through 9 are repeated.
11. Barcode Processing
NOTE: The barcode processing step serves to upload the barcode associations of ABI plates.

11.1 The operator will be presented with a screen that is gray, yellow or red. 

a. Gray indicates that the instrument scanned all plates properly and that there are no mix-ups.

b. Yellow indicates that there is one ore more instances of NOREAD somewhere in the log file.  This can either be a source or destination plate that was not scanned properly by the barcode reader.  The operator will need to:

i. Scan in the correct barcode.  Typing in barcodes will cause the program to fail if it is not absolutely correct.  And if it is correct, other database mix-ups can occur.

NOTE: Always scan barcodes on plates.  NEVER type them by hand.

ii. Select a failure reason from the dropdown box

iii. OR select the fail plate check box (the plate will not be checked for mix-ups or uploaded to the database).

c. Red indicates that there is a mix-up in a run.  Operators should generate an incident report and contact their supervisor before switching barcodes.  When the appropriate persons have been contacted, they will switch barcodes and be forced to fail the plates and write a comment in the bottom section of the barcode checking form.

11.2 Press Proceed to confirm that the barcodes are correct.  Other messages may appear to ensure that the form is filled out properly. See the troubleshooting section of this document.
11.3 Press Upload to close the form.

11.4 Database connections may be dropped if the wall jack is faulty.  The Connect to Database button will become available if this is the case.  Press the button to re-establish a connection and proceed as above.

NOTE: If a run is stopped or snapped during the barcode scanning step, there will be multiple barcode files created – one for each run that is started.  Multiple barcode files will cause multiple barcode checking instances to be opened and barcodes will not be compared across instances.  The raw log files (C:\Program Files\Biomek FX\Logs) can be manipulated (via copying and pasting) so that the information is all in one file and then the program can be started from the desktop or QuickLaunch bar.

NOTE: The program can be stopped by pressing ALT + F4.  If this is done, the barcode log will need to be renamed so that the exclamation point (!) at the end of the filename is no longer there.

11.
When the BET cleanup is complete and the barcodes verified:
a. Discard the already processed source plates from Stacker B into the autoclave waste.
b. Prepare and store the plates for sequencing: Check random plates for proper volume, There should not be beads present in the final plate.
12.
Seal the plates with the PlateLoc foil sealer w/ Benchcel Stacker. Load the 384-well BioRad destination plates in the Input Stacker (left side)

a. Open the BenchWorks software (located on the PC desktop)
b. Click the login Icon
c. Choose OPERATOR as the user name & leave the password field blank
d. Click OK
e. Click on the open protocol icon

f. Select SEAL_ABI.bwl
g. Click on the Start button to start the protocol
h. Type in the number of plates to seal and then click ok
i. When the plates are finished sealing a window will pop up, click yes to release the stackers and complete the protocol
13
Store the plates in the ABI Backlog deli (the 4oC fridge # 419 in Rm140) in bins labeled with the BET cleanup date.
NOTE: All plate request plates should be put in a separate bin with the plate request.

14
The Biomek FX can now be loaded for another run. 

15
Record relevant information from each batch in the “BET Log,” located at: Octopus\prodseq\RCA\BET Log.  Information recorded includes:

a. BET Log: daily log specifying batch information and relevant comment sections, instrument check list, and daily operator and instrumentation maintenance.

17. Biomek FX Cleanup 

If there are no more runs for the day, then the following steps should be carried out:

1. Switch the Watson Marlow pump to the reverse direction and prop the reservoirs at an angle so that their reagents can fully empty. Stop the pump once lines are empty.
2. Remove the caps from the reagent bottles
3. Consolidate the remaining BET solution from all 4 Biomeks into one bottle (labeled BET & current date) and store it in the 4° C BET deli located in Rm 140.
4. Dispose of the EDTA waste down the sink.
5. Move & attach the 70% EtOH bottle to either the BET or EDTA cap.
6. Add approximately 200ml 70% EtOH to a new 500ml plastic bottle (One bottle per Instrument cleaned)
7. Attach the new 70% EtOH bottle to the remaining BET or EDTA cap.
8. Release the Ethanol supply and return white applicators.
9.  Switch the Watson Marlow pump to the forward direction & pump 70% EtOH to clean the BET and EDTA reservoirs.  Pump in enough 70% EtOH to cover the bottom of the reservoirs.
10. Switch the Watson Marlow pump to the reverse direction and prop the reservoirs at an angle so that their reagents can fully empty. Stop the pump once lines are empty.
11. Remove the BET & EDTA caps from the 70% EtOH bottle.
12. Pour the 70% Ethanol bottle contents into the red Hazardous Waste Container.
13. Place all bottles in the autoclave bin located next to the sink.
14. Remove the cap from the waste bottle and dispose of the waste into the designated red Hazardous Waste Container.
NOTE: If the Hazardous waste container is empty or the seal is not broken, you will need to mark it with the date that liquid started being collected in the container

15. Place the waste bottle back on the Biomek.
16. Release the remaining white applicators.
17. Wipe the EDTA, BET, EtOH, & Waste reservoirs with a damp paper towel.
NOTE: Use one paper towel to wipe down the EDTA reservoir and another to wipe down the rest of the reservoirs in this order: Ethanol, then BET, then Waste. This ensures that the reservoirs don’t get contaminated
18. Close out the software window by selecting File ( Exit.  If prompted to save changes, click NO.
19. Empty out all autoclave waste garbage cans and replace with new bags.
NOTE 1:  All waste bags must be labeled with Room number & Process Area.

NOTE 2: All autoclave waste containers must be double bagged.

Reagent/Stock Preparation
NOTE: Wear a lab coat, gloves and safety goggles when preparing reagents.

Washed Bead Reagent

NOTE: Three bottles of beads, needed to make 16 tubes of washed bead reagent, should be taken out of the QC deli 3 days ahead of time and placed on the Vari-Mixer.

1. Add 15ml of thoroughly mixed Seradyn beads to a 50-ml Falcon tube.  

2. Add 35ml of Milli-Q water.  

3. Place the tube on the Promega magnet for 15 minutes or until the solution is almost clear. 

4. With the tube on the magnet, pour off the water down the drain.

5. Repeat steps 2 to 4 two more times. 

NOTE: Rotate the tube 180o after each wash to ensure that all of the beads get thoroughly washed.

6. Add 15ml of Milli-Q water to the Falcon tube. 

7. Label tube: Washed beads, Bead lot number, date, operator initials.

8. Place on a Vari-Mixer until ready for use.

       Note: This step is currently done by the QC group.
Fresh BET Solution Preparation (prepared daily during first shift)

1. The following reagents are required to process 240 BioRad 384-well plates (4 batches of 20 plates on each of the 4 Biomeks). In a 2-L bottle combine the following reagents:

NOTE: This should be enough BET to last until the beginning of the evening shift.
	Reagent
	Volume (28X)

	100 % Ethanol (200 proof)
	1792 ml

	Milli-Q water
	235.2ml

	Tetra Ethylene Glycol
	179.2 ml

	Washed Reagent Bead
	16.8 ml


2. Consult the BET and 70% EtOH Solution Preparation sheet located at the bottom of this section to determine how much solution should be prepared based on the number of plates that need to be processed.

3. Dispense the appropriate volume of ethanol and water into the 2-L bottle. 
4. Add the appropriate amount of TEG. After dispensing TEG with a serological pipette, aspirate the TEG/water/ethanol mixture into the pipette to remove any residual TEG on the walls of the pipette.

5. Add the washed bead reagent. Cap the bottle and mix by inverting and shaking the bottle. 

NOTE:  If reagents are not going to be used within the next 20 minutes store the BET in the BET Deli (freezer 419) in Rm140.
70% Ethanol Wash Solution (prepared if 140 proof ethanol is not available)

Consult the BET and 70% EtOH Solution Preparation sheet located in the BET Cleanup bay to determine how much solution should be prepared based on the number of plates that need to be processed. Add the following reagents to a 2-L bottle (to process 240 Axygen 384-well plates) and mix by inverting and shaking: 
	Reagent
	Volume (22X)

	100 % Ethanol (200 proof)
	1540 ml

	Milli-Q water
	660 ml


NOTE 1:  EtOH bottles can be found and signed out of the Flammable Cabinet in Rm 141. 

NOTE 2:  If reagents are not going to be used within the next 20 minutes store the 70% EtOH in the BET Deli (freezer 419) in Rm140. 

NOTE 3: Graduated cylinders must be covered with foil when not in use. Funnels should be washed once per week.  Graduated cylinders should be washed and autoclaved once per week.
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Instrument Setup & Maintenance

Biomek FX
Moving the Watson Marlow Pump Tubing:

NOTE: When moving or changing the Watson Marlow Pump tubing, make sure the Biomek is not running.

1. Switch the Watson Marlow pump OFF.

2. Following the Required Practice, release a set of white tube holder using the red levers, move the tubing and white applicator inside the holder over to the other position.

3. Re-attach the Watson Marlow tube holders onto the pump rotor using the Required Practice.

NOTE: Make sure to place the tube cassettes back in the same order.
4. Switch the Watson Marlow pump ON.

5. Make sure the pump rotor is running smoothly and everything is clamped down securely.

6. Mark that the tubing has been moved.

Changing the Watson Marlow Pump Tubing:
1. Switch the Watson Marlow pump to the reverse direction and prop the reservoirs at an angle so that their reagents are fully emptied.

2. Once all reservoirs and tubing are emptied, switch the Watson Marlow pump off.

3. Following the Required Practice, release a set of white tube cassettes using the red levers, remove the old tubing and place it in the autoclave waste.  

4. Wipe tubing residue if any from each white tube holder with a dry paper towel.  This will help extend tubing lifetime.

5. Replace with new tubing of the same color and re-attach the white holders to the tubing.

NOTE: All supply lines should have purple and gray tubing; all return lines should have purple and white tubing. (See Figure below)

NOTE: Supply lines need to have a smaller diameter so that more liquid is withdrawn from the reservoirs and flooding is avoided.

    6.          The Watson- Marlow tubing must be lubricated before being placed back onto the pump.

After you have replaced the tubing or moved the tubing over and have connected it back onto the tube holders, place a paper towel underneath the connected tubing and plastic tube holders and spray (once only) a small amount of the Tri-Flow Superior lubricant onto the part of the tubing that is directly going to be placed underneath the rotor (the part of the pump which rotates when turned on).

   7.         Re-attach the Watson Marlow tube holders onto the pump rotor using the Required Practice.

NOTE: Make sure to place the applicators back in the same order.

   8.         Switch the Watson Marlow pump on to the forward direction.

   9.       Place a piece of tape onto the Watson Marlow pump motor labeled with what day the tubing needs to be moved (one week later) and what day the tubing needs to be changed (2 weeks later).

FX 1-6 Watson Marlow Tubing Setup:
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Moving and Changing the Watson Marlow Tubing:

NOTE: When moving or changing the MasterFlex tubing, make sure the Biomek is not running.

1. At the beginning of every week, release the MasterFlex tubing clamps, move the MasterFlex tubing over one notch, and re-clamp the MasterFlex tubing clamps.  Mark the date it was moved on the tubing.

2. There are four spaces that the MasterFlex tubing can be moved. When all spaces have been filled (approx. 1 month), enter a work request to have the MasterFlex tubing changed by the Instrumentation group.

Weekly Computer Shutdown

1. After the last shift on Friday, shutdown the computer in order to reduce computer related errors that can lead to instrument freezing.

2. Close the instrument software

3. Shutdown the computer by going to the start menu on the bottom left [image: image11.png]4- Final Approval - Mozilla Firefox.
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NOTE: Make sure fo place the plicators back in the same order.

9. Switch the Ismatec pump on fo the forward direction.

10, Place a piece of tape onto the Ismatec pump mator labeled with what day the tubing needs to
be moved (one week later) and what day the tubing needs to be changed (2 weeks later)

Moving and Changing the MasterFlex Tubing:

NOTE: When moving or changing fhe Master lex fubing, make sure the Biomek {s nof rumning.

L Atthe beginning of every week, release the MasterFleg tubing clamps, move the MasterFlex
ubing over one notch, and reclemp the MasterFlex tubing clamps. Mark the date it was
moved on the ubing

2. There are four spases that the MasterFlex mbing can be moved. When al spaces have been
illed (approx. 1 month), enter a work request to have the MasterFlex mbing changed by the
Instrumentation group.
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5. Choose Shutdown from the dropdown list and click OK.
Troubleshooting

PROBLEM 1:  Small number of Tips bent during run without error
If the tips are bent without error, the operator will have to snap the method, raise the pod (if necessary), (see b. Moving Pod Via Manual Control), replace bad tips with good ones and restart the snapped method. 

1. Wait until there is no liquid in the tips.

2. Snap the method by pressing the green snap button next to the stop button.

NOTE: The method will then be saved from this point (i.e. The Biomek will resume from the point that it was interrupted).
a. Determine if any of the plates being processed have been contaminated due to the bent tips (reagent on the top of the plate or plates being in wrong locations). If so, fail these plates in the database system. Scan them into the Enter Fails or Comments form in the RCA DB, select a failure mode, add an appropriate comment, and then click on submit.
i. Mark the plates that need to be failed with a sharpie so they will be removed from the production line later. Do not remove them from the deck or stackers at this time.

NOTE: Remember to select the Do Not Submit checkbox for any failed plates when the barcode validation window opens.

b. Moving the Pods via manual control during a run:

i. After the method is snapped, go to TOOLS ( select manual control.
NOTE: You will not be able to manually move the pods in the middle of a run.  You must SNAP the method first.
ii. Select Advanced controls.
iii. Select Pod 1 (if tip problem)/ Pod 2 for gripper errors. 

c. To move the pod up, select Move Z-Max (you may also click or select the up arrow button to move the pod upwards).

NOTE: Z-Axis moves the pods up and down, Y-Axis moved the pods back to front, and X-Axis moves the pods left to right. 
d. Check to see if tips are bent.   

e. If necessary, replace any bent tips and/or reposition any plates. 

i. Locking pliers can be used to remove bent tips. 

ii. Replace the bent tips with new ones from the SPARE TIPS box.

f. Close the Advanced Control (Close) and Manual Control (Exit) windows.

g. Select the RUN button (green play button) and the method will resume or if you have selected the SNAP program, you must click on the Load Continuation program in order to continue from where the program left off.  

PROBLEM 2:  LARGE NUMBER OF TIPS BENT DURING RUN (WITH ERROR – LIQUID IN TIPS)
If the Biomek crashes while liquid is loaded in the tips, the operator must abort the method, unload the bent tips and start the run over from the beginning of the current step.

1. Abort the run by selecting the Abort button on the error window.

2. Unload the bent tips: Go to File ( New Method ( Run (or File ( Open ( Unload Tips). This will unload the bent tips into the tip box.

3. Remove the old tip box from the deck and dispose of in autoclave bag. Replace with a new tip box (Label with your initials and date). Perform a tip QC now or some time that same day by following the Eosin Y Dye QC SOP.
4. Instrument crash during BET addition: The operator should put dummy plates into Stacker A to replace those that already have BET added to them. Run the normal method, but put the original plates on the deck after BET is added to the dummy plates.

5. Instrument crash during EtOH Wash: The operator should put dummy plates into Stacker A to replace those that have already been washed. Run the program ETOH_Wash_and _Transfer_SW_091604.bmt. After the dummy plates have been washed, put the original plates on the deck.

6. Instrument crash during Final Transfer: The operator should put dummy plates into Stacker A and C to replace those that have already been transferred.  Run the program Resuspension and Transfer_SW_091604.bmt 

a. If neither the source plate nor the destination plates have been scanned, the operator must put the original plate on the deck after the dummy plate has been transferred, but before it is scanned.

b. If the source plate has been scanned but not the destination, the operator must put both the source and destination plates on the deck after the dummy plate transfers.

c. If the source and destination plates have been scanned, the operator can remove these plates from the set to be run with the Final Resuspension and Transfer program.

d. Click Do Not Submit button to ensure that the dummy plate info doesn’t get uploaded.

PROBLEM 3: LARGE NUMBER OF TIPS BENT DURING THE RUN (WITH ERROR – NO LIQUID IN TIPS)
If the Biomek crashes with no liquid in the tips, the operator can change the tips and continue from where the instrument left off. 

1. Snap the current method by pressing the green snap button next to the stop button.

2. Unload the bent tips: Go to File ( Open ( unload_tips_midrun_SW_051004.bmt.

3. Run this method. This will unload the tips, but not clear the world file of all plate locations.

4. Remove the old tip box from the deck and dispose of in autoclave bag. Replace with a new tip box (Label with your initials and date). Perform a tip QC now or some time that same day by following the Eosin Y Dye QC SOP.
5. Reload the new tips: Go to File ( Open ( reload_tips_midrun_SW_051004.bmt.

6. Run this method. This will load and wash tips without clearing the world file of plate locations.

7. Go to File ( Load continuation. This is your method continuation that was created by the snap method.  

8. Press RUN.

PROBLEM 4: PLATE CARRIED TO WASH STATION

1. If the pod carries the plate to the wash station, snap the method.

2. Use the manual controls (Refer to Problem 1) to move the pod up allowing you to move the pod up from the wash trough.  

3. Verify that the plate has not been contaminated (look for uneven well volumes and possibly splashing on the top of the plate.)  If you think this plate was damaged or contaminated, mark it with a sharpie (so that you can fail it at the end of the run and place it in the appropriate position upon the deck.)  If needed, replace any bent tips that could be catching on the plate. Then resume the method. 

NOTE: Remember to select the Do Not Submit checkbox for any failed plates when the barcode validation window opens.

PROBLEM 5: GRIPPER ERROR

1. Sometimes a gripper error occurs saying that the “gripper failed to retract” or that the “gripper failed to extend.”  When this happens, hit retry on error prompt window. You may need to do this several times.  

2. If this does not work, you must abort the run.

3. Go to Manual Controls ( select Advanced Manual Control ( Select POD 2 (click on Retract Gripper ( reload the plates and restart the run.

4. Put a work request into the system to inform Instrumentation of the problem.

PROBLEM 6: LIGHT CURTAIN ERROR

This type of error occurs when the light curtain is broken. When this happens, the run will stop and there will be a RED error window prompt. Click OK. This will resume the program from where it was interrupted.

PROBLEM 7: UNLOCKING CLAMPS ON MAGNETS AND PLATE FLATTENERS
During the run, if a plate needs to be adjusted while on the magnet or plate flattener, you can manually unlock clamps and fix the plate problem. 

1. Press the pause button on the timer and either press the pause button on the Biomek software or break the light curtain to pause the run.  

2. To open the clamps, there is a switch located on the deck that says, on/off.  Turning the switch to the off position will open the clamps. 

3. You can then remove or adjust plates. 

4. Turn switch to the on position. 

5.  Resume the run by pressing the run icon or clicking OK on the light curtain error.  

PROBLEM 8: STACKER ERRORS
1. Press the pause button in the Biomek software (or break the light curtain) and pause the timer.

2. Press the Remote Local button on the Stacker Carousel Pendant in order for the display to read “Keypad Control Only.”

3. Move the appropriate hotel to the shuttle by rotating the carousel either left or right, using the Stacker Carousel Pendant.

4. Restack plates by moving the shuttle in (press Shuttle In on the keypad) and then moving the stack up (press Stack Up on the keypad).  

5. Resume the run and unpause the timer.

6. If plates are being stacked crooked into the stacker notify instrumentation.  The stacker may need to be leveled or the shuttle may be misaligned.  

NOTE:  Carefully examine plates that were stacked crooked to verify if the sample was splashed causing cross-contamination.  If this occurs, fail the plate in venonat and request the Chemistry resequence the affected plates.

PROBLEM 9: SUBMITTING PLATES TO THE DATABASE
Sometimes a Biomek will have problems connecting to the database. 

1. First, try resubmitting the barcodes by clicking on Connect to DB.  Submission may take awhile.  There will be a prompt telling you that it is OK to submit the barcodes. Continue with submission as normal.

2. If this does not work, you can manually submit the barcodes by following the troubleshooting steps below:

a. Press the ALT + F4 button to close the open barcode window.

b. Go to the desktop open up the folder Shortcut to Logs.

c. Look for the file with the name barcodes today’s date and the time of the run in question. It should look something like this “barcodes04-08-2004 15.45.21b.log!”  

d. Copy and paste the file or files in question onto a disk.  You can do this by inserting a 3 ½ in floppy into the A drive open my computer and then drag from the shortcut folder into the A: drive.

e. Take the disk to another Biomek computer (select one that the internet connection is working.)  Put disk into the A: drive open by going to my computer.

f. Drag the barcode file(s) in question into the Shortcut to Logs folder.

g. Right click on the barcode files in question select Rename.
h. Click after the “!”, then remove the “!” from the file name and press ENTER. You will receive a prompt asking if you are sure you want to change the file name select YES.

NOTE: At this point the file name should look like: barcodes04-08-2004 15.45.21b.log.

i. In the shortcut to logs folder click on the “up one level button” (this button is a folder with an upward arrow). After selecting this you should see a folder called GI Custom Programs. 
j. Run the barcode-parsing program: Double click on the file named “barcode_upload_biomek.exe.”  (A shortcut to this program may be on the desktop of the computers operating the Biomeks). A processed barcode file window will then pop up showing the association between the source plate and the ABI barcode verify that everything is correct and make necessary comments then select proceed and save as normal.  This file will then be uploaded to the database and is now considered processed.

k. Return to the original Biomek, open the Shortcut to Logs folder.

l. Move the files that you just processed into the Processed_logs folder.

3. If the Biomek has scanned a portion of the barcodes in a run and the method is then snapped or restarted the Biomek software will generate multiple log files. This will cause the barcode-parsing software to present multiple windows to the user and often times the barcodes will be out of order. Follow the steps below to correct this problem: 

a. Do not submit the barcodes to the database.

b. Press “Alt+F4” to close the barcode verification screen. If another barcode-parsing window opens, close it in the same manner.

c. On the desktop, open the Shortcut to Logs folder.

d. Find the file named “barcodes”; today’s date and the time of the run in question it should look something like this “barcodes04-08-2004 15.45.21b.log!”   

NOTE: This file should contain either the first or second portion of barcodes in the Biomek run.

e. Open the file; verify that the barcodes in this file are the ones that appeared on the barcode verification screen. 

NOTE 1: In these logs the barcode parser program scans the first 4 source plates then the first 4 destination plates. So the first source plate scanned will then be paired with the first destination plate scanned.

NOTE 2: You will most likely see that there are not enough entries to match the source and the destination to all of the plates.  You will then need to copy these barcodes by highlighting them and pressing “Ctrl+C” (close this file by going to File and selecting Close).
f. You will then need to look for a second barcode log file in the same folder Short cuts to logs.  It should have the same date as the previous file and approximately the same time.  It will also end in an exclamation point.  Open the file and verify that these are the remaining plates in the run. This second file might look like: “barcodes04-08-2004 16.23.33.log!”
g. Paste the first set of barcodes into this file by pressing “Ctrl+V”.  Keep the one space line at the top of the document.  You should now have a file consisting of 4 scanned source plates, then 4 scanned destination (ABI) plates, then another 4 source plates, and another 4 destination plates and finally 2 source and 2 destination. Verify that the scanning order is correct by checking the time that each scan took place.

h. Save this by clicking File, then Save. Then exit out of the file screen. By going to file and Close.

i. The file now needs to be renamed.  In the “shortcut to logs” folder find the file in that has been modified.  Right click on the title with the Mouse select Rename.  The file name will then become highlighted and the cursor will be blinking.  Remove the exclamation point from the file name.

j. Move the un-modified file (barcodes04-08-2004 15.45.21b.log! in this case) to the “Processed_Logs” folder.

k. Go to the desktop and open the shortcut to barcode upload program.  The barcodes from the batch in question should appear in the correct order and appropriately matched.  Verify then Proceed as normal by selecting Proceed, entering the batch info and Save.
PROBLEM 10: Home all axes

Each axis (X, Y, Z & D) must be homed when the Biomek power is turned off and on.

1. Go to the Tools menu ( select Manual Control ( select Home all Axes.

2. A window will open asking if there are any tips on POD1. If so, they will be shucked. Unload tips back into tip box by running the unload_tips_midrun method before continuing. 

3. Click OK.  Stop button will become available. 
4. Click Exit when machine is stationary.
SOP Approval
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Appendix

AUDIT TRACKING
5/27/04 – Damon Tighe and Helene Feil performed an audit between 8:30AM – 12:30PM. The operator was Catherine Gordon.

PROCEDURAL CHANGES

7/26/04 – Initializing Biomek Carousal and Homing All Axes.

8/17/04 – No longer need to spin down ABI destination plates after Standard has been added. We now visually check every plate after standard has been added and seal the plates. We only spin down if there are bubbles or well volumes don’t look consistent.

12/12/04 – Start taking tip QC’s daily at 10pm (the start of the 3rd shift), or immediately after the tips have been changed.(PCN)

1/14/05-.  We quit dispensing standard in the A1 well (12/20/04) of the ABI plates.  Mark unpaired plates with a blue “S” (12/22/04) and place these plates in a bin marked “unpaired” for the appropriate platform.

Updated program names that we are currently being used on the biomek.  

02/16/05- Begin taking weekly tip QC’s instead of daily.  QC will occur at the end of 2nd shift or the beginning of 3rd shift at 10pm every Wednesday. (PCN)

5/10/05 – Changes to Ismatec tubing shift and change.  Too much lubrication was being used and causing premature tears in tubing.  SOP changed so that less lubricant is used & pump rollers are no longer sprayed.

9/11/2005:  Implementation of TEG Log in place of Plate count excel sheet and Teg mail. Updated Refrigerator locations since move.

10/06/2008:  Updated for Recommitment to Zero Injuries

· General changes – 

· Replaced all Ismatec pump with Watson Marlow pump throughout the SOP.

· Corrected “pipette” spelling throughout the SOP.

· Added Cross-reference function.

· Material and Reagents Section:
· Added 2 pipettes and 2 Watson Marlow tubes to the list.

· Updated Ethanol from 160 to 140 proof,

· Deleted Cybio, Matrix pipette, and pierce-able seal from the list.

· Calibration check Section: Added AM and PM instructions.

· Procedure Section:

· Step 2.2: Deleted Note 2 “RESQ plate requires water instead of EDTH.

· Added Step 3 – VNC Viewer Startup for emote access to Biomek FX computers with the VNC Viewer software

· Step 4.2 – Added note to load both destination and source simultaneously.

· Step  6 Title – Changed “Inoculation” to “Incubation”

· Reagent/Stock Preparation Section:

· Washed Bead Reagent step – Added Note “This step is mostly done by QC group.”

· 70% Ethanol step – changed 160 to 140 proof.

· Deleted table related to EtOH.

12/12/2008:  Per PCN 2008.12.12 change watson-marlow pump speed for biomeks 1-6 to 75 rpms 
· Procedure Section: 
· Step 2.2c – updated speed to 75 (Watson Marlow pump).
03/02/2009: Per PCN 2009.03.02. BET FX Tip changing Freq Reduce TJ
· Summary and Procedure Sections:

· Summary, Step 1 and 15 – changed TEG to BET

· Instrument Setup and Maintenance Section:

· Changing the Watson Marlow Pump Tubing Step 6 – added step to lubricate the tubing after changing it. 
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