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Summary PRINT  \* MERGEFORMAT 
This protocol outlines the operation and maintenance of the ABI 3730xl DNA Analyzer for high throughput capillary electrophoresis.

Materials & Reagents

	Materials/Reagents/Equipment

Disposables

384-well Clear Optical Reaction Plate with Barcode

PlateLoc Pierceable Seal 

50-ml Centrifuge Tube

Reagents

POP-7 Polymer

10X ABI 3730 Buffer with EDTA
Milli-Q Water

Equipment
ABI 3730xl DNA Analyzer

PlateLoc Thermal Plate Sealer

Sealed Array Tool

Polymer Block Cleaning Kit


	Vendor

Applied Biosystems

Velocity 11

Corning/VWR

Applied Biosystems

Applied Biosystems 
Millipore Milli-Q System

Applied Biosystems

Velocity 11

Applied Biosystems

Applied Biosystems


	Stock Number

4309849

06644-001

430290

4335611

4335613

-

-

-

-

4335860


EH&S

JGI employee performing this procedure must wear a lab coat, gloves and safety glasses. Preparing the ABI 3730xl instrument for sequencing operations will involve some repetitive motions while manually handling the standard production (sample) plates, retainer clips and reservoir containers.  Possible finger, hand and wrist movements include:  grasping, gripping, pinching, flexion, extension, reaching, lifting, etc.  From an ergonomics safety standpoint, use the recommended tools and follow the established protocol guidelines as to the number of plates operators are to handle during each process phase.  Report any musculoskeletal discomfort immediately to your supervisor.  Employee must adhere to the ergonomic required practices that have been established for this protocol.
Workflow


The ABI3730xl is a self-loading high throughput capillary sequencer.  Because of this, instruments are at variable points in their run cycles at any given time (i.e. there is no batch processing on a system-wide basis).

ABI3730xl sequencers are located in building 100, rooms 150 and 122.


At the end of each shift, operators will update the daily blog and may send important information to the ABI group via the email alias: ABI3730xl@cuba.jgi-psf.org.  
Procedure

NOTE: All reagents/stock solutions should be prepared prior to the start of the procedure.
1. Launching Data Collection & Sample Sheet Manager Software


1.1 Double-click on the Run 3730 Data Collection v3.0 icon located on the desktop. The Service Console window will be displayed. 

NOTE: Do not close this window. It is required to run the software. You may minimize it. When all the applications are running (all green squares in the Service Console) the Data Collection Viewer window be displayed.

1.2 Click the + button to expand the subfolder in the left windowpane of the Data Collection Viewer. Application folders are now visible and ready to access. 

1.3 
2. Pre Run Setup – Sample Preparation


2.1 Determine how many DNA sample plates to load.  
NOTE 1:  A single plate takes approximately 6 hours and 20 minutes to run on a 50cm array, and 4 hours and 10 min to run on a 36cm array.  
NOTE 2: Try to load production plates in fw/rv pairs on the same instrument.  This means that plates can only be loaded in even numbers.  If the loading guide calls for an odd number of plates, load that number plus one plate so that pairs are not split.

2.2 Remove the DNA sample plates with the oldest BET date from the 4(C refrigerator in Rm141 labeled “ABI3730 Backlog.”


2.3 Quick spin the sample plates in a centrifuge at 1 minute at 750 rpm.

2.4 While keeping the forward/reverse pairs together, assemble the plates into gray bases with the white retainer tops. Make sure that the tray is fully assembled and that the retainer clips on either side are fully snapped into the base.

NOTE: If the tray is not properly assembled, then the sequencer will not be able to run the plate and will error, causing the instrument to sit idle.
3. ABI 3730xl Setup & DNA Sample Loading


NOTE: Each person is limited to loading sixty plates as well as debasing eighty plates per day. 
3.1 Start the Instrument
NOTE: In most cases, the instrument will be running.  Sample loading will begin at step d below.

a. On the instrument, ensure that the:

i. Oven door is closed.

ii. Instrument door is closed.

iii. Stacker Drawer is closed.

iv. Buffer, water, and waste trays are loaded and filled to the correct volume.

b. Make sure that the computer is on.

c. 
d. If the instrument is not on, press the on/off power button located on the front of the instrument. Ensure that the green instrument status light is on and not blinking before proceeding (this takes about 1 minute).

NOTE: If the conditions mentioned in a-c are not met, then the instrument will not play.
i. The light on the left hand side is the instrument status light.  It is solid green when the instrument is “ready,” it blinks orange when the instrument is initializing, and it blinks red when there has been an instrument failure.

ii. The light on the right hand side is the stacker light.  It is solid green when the stacker door is closed and blinks green when the stacker door is open or if the stacker is being accessed by the autosampler.

e. Prepare the instrument and loading DNA Sample Tray Assemblies
f. 
g. 
i. Make sure that the instrument’s green status light is on (either flashing or constant).

ii. Make sure that adequate levels of buffer and water are in the appropriate reservoirs.

iii. Check the level of POP-7 polymer in the bottle to ensure sufficient volume for run.

1.  

iv. Pull open the stacker drawer. The stacker light will flash green.
Important! Do not open stacker drawer unless stacker light is solid green.  Stacker light will flash when drawer is open or when autosampler is accessing the stacker.
v. Open the metal door of the In Stack tower and place up to 16 (maximum) tray assemblies into the stacker. 
Important!  Ensure that the tray assembly is fully assembled (both retainer clips are fully fastened to the base) and that it sits flat in the In Stack. Failure to do so may result in instrument crash. 

NOTE 1: The bottom tray will run first.
NOTE 2: Ensure that the Out Stack has been emptied if loading the maximum number of plates.  If the Out Stack is full, then plates will not process
vi. Close the metal In Stack door and the stacker drawer. The stacker light will turn solid green.

NOTE: If the instrument is not already running a plate, once the plates are loaded into the In Stack and the Stacker drawer is closed, “Unknown” appears in the Data Collection Viewer’s Input Stack window and the “Play” button on the top toolbar turns green. 

vii. If the instrument is currently running when you add plates to the In Stack, there is nothing left to do. The instrument will automatically run plates until the In Stack is empty.  If the instrument is not processing plates, click on the green RUN button.

viii. Click on the OK button to start processing plates. 
h. 



i. 
i. 

i. 
ii. 
iii. 
iv. 
v. 
vi. 
vii. 
j. 


i. 
ii. 
iii. 
iv. 
k. 

i. 
ii. 
iii. 
iv. 

v. 
vi. 
vii. 
l. Ensure that the Out Stack is routinely emptied of processed trays (once per day) so that it will not overflow and stop the instrument.  

m. Once the plates have been removed from the Out Stack, check the Outstack report using the plates’ generic barcodes to verify that all plates have been fully processed and that they have posted green in color. If fully posted, then the plate may be discarded in the regular trash.
NOTE: If a plate has not been processed, seal it with a clear seal, label it “Not Posting” along with the ABI sequencer # and the date, and place it in the ABI deli in Rm 140.  Plates may take up to one hour to post under usual circumstances.  If the plate doesn’t post in a timely manner or if several instruments are not posting, then inform the ABI-QC operator.
4. Tank Changing required for ABI 3730xl maintenance
The ABI 3730xl contains fluid reagents that must be replenished regularly. These reagents include 1X Buffer with EDTA, Milli-Q water, and POP-7 polymer (Refer to Reagent/Stock Preparation for instructions on preparation of the 1X buffer solution). In order to replace the reagents, instruments must first be paused.  Tank Changes occur on Monday, Wednesday, and Friday of each week.  Polymer changes occur every other time a tank change is performed. Tank changing is to be completed by two operators per room in two distinct events. During the first half of the tank changing process, the first operator will fill half of the tanks necessary for completing half of the room.  These tanks will be set out by this operator, and they will pause the instruments.  Both operators will change tanks on the idle machines.  At the end of the first half of tank changing, the second operator will wash the tanks.  Later in the day, the operators will switch roles and complete the rest of the room.
4.1 Select the yellow pause button from the interface on the Unified Data Collection (UDC) screen.  

NOTE: At the conclusion of their current runs, the instruments will pause with the sample plate held in the park position. The instrument will automatically maintain the oven and cell heater to their desired temperatures.

4.2 While waiting for the instruments to come to their idle state, remove the 1X running buffer as well as the POP-7 from the 4oC deli in Rm147 and allow them to come to room temperature. 

NOTE: Installing cool running buffer can hamper instrument performance, while installing cool polymer can lead to the introduction of bubbles and result in run failures.
4.3 There are extra labeled water and waste tanks for each instrument. Fill each tank with 90ml of Milli-Q water using the Watson-Marlow pump (so that the top of the meniscus is midway between the black line and the top of the tank) and place the tank cap with the 96-well septa cover on the tank. 

4.4 Fill the extra, unlabeled buffer tanks with 90ml of buffer using the Watson-Marlow pump and place the tank cap with the 96-well septa cover on the tank.
Important! Make sure that the exterior surface of the buffer tank is dry, and wipe it with a paper towel if necessary. Moisture on the buffer tank can lead to arcing.  Do not fill these tanks with water instead of buffer. Doing so may result in instantaneous array failure.
4.5 Fill the buffer cup with 67ml of 1X running buffer (so that the meniscus is at the red line). 
4.6 Using the cart to carry the tanks, stack the waste, water and buffer tanks in front of all of the machines (The tanks should be stacked so that the buffer tank is on the top, the water tank second and the waste tank on the bottom.)
4.7 Change the buffer, water, and waste tanks as the instruments complete their runs:

a. Once the green indicator light is a solid green, push the “tray” button on the front panel of the sequencer. This will move the buffer tank from the capillary position to the buffer station. 

b. Open the door and remove the buffer, water and waste trays using the tank removal tool. 

c. Open the trays by unclipping the white retainer tops and removing them from the black tray bottom
d. Remove the used tanks and set them to the side. 

e. Install a fresh tank in each tray and replace the retainer top making sure the buffer tank is completely dry before replacing into its tray.  Failing to do so will lead to unstable current errors and possible arcing.

f. Make sure that the retainer tops are securely in place and that they are properly aligned with the septa holes. Failure to properly replace the retainer cap can result in bent or broken capillaries.
g. Place each tray in its appropriate position on the ABI 3730xl instrument. 
i. Place the buffer tank in the far left station. 


Important! Do not spill buffer onto the gripper arm when returning the buffer tray. This can lead to shortages and severely damage the autosampler.

ii. Place the water in the middle station.

iii. Place the waste in the far right station.

iv. 
4.8 
4.9 Replace the buffer cup with a new one:

a. 
b. 
c. 
d. 
e. Replace the buffer bottle by removing the BioRad plate supporting the cup and sliding the buffer bottle off the lower polymer block.

f. Place a full buffer cup onto the lower block and slide the BioRad plate under it for support.
g. Once the bottle is secure, rotate it so that the escape hole is facing toward you. 

4.9 Replacing the POP- 7 polymer is required for ABI 3730xl weekly maintenance:    Polymer should be changed during every other tank change. Each polymer bottle should be labeled with the date of installation. Do not write directly on the polymer bottle itself.  
When changing polymer lots, 

a. before installation occurs, the appropriate polymer bottle must be assigned to the  instrument in the database.
b. Once the instrument is paused and idle, in the Venonat database, select ABI3730 DB ( ABI Polymer Change FormABABI. 
i. Select your name under Operator.
ii. If the polymer bottle does not have today’s date on it, select the “mixture” check box.
iii. 
iv. Scan the lot number into the appropriate tab.


NOTE 1: Be sure to scan the lot number and not the part number or the expiration date, as the barcode scanners are hard-carriage delimited and will submit the selection immediately upon scanning.  Avoid inserting spaces into the field before scanning, as any typos or extra characters will compromise the ability of the database to accurately track polymer lot performance. 


NOTE 2: If the barcode does not scan in, type the lot number manually. Inform the ABI-QC operator.
4.10


After the water, waste, buffer tanks, and buffer cup have been swapped, replace the POP-7 polymer bottles:

i. Remove the used polymer bottle.
ii. Unscrew the fresh polymer bottle and gently feed the tube into the polymer, being careful not to introduce any bubbles. If bubbles are introduced, then the “Bubble Remove Wizard” must be run prior to replaying the machine.
iii. Lay the lid over the top of the polymer bottle and place it into the plastic holder. 

iv. Turn the polymer bottle so that you can monitor the level of polymer and date on tape. (The space not covered by a label)
v. Do not introduce any kinks into the tubing.
vi. Press the yellow and green RESUME button to unpause the instrument.
NOTE: Be sure the instrument status light is solid green before resuming plate processing.
4.11 Take the used buffer, water, waste tanks, and buffer cup to the sink.
4.12 After tank changing is complete, replace the unused buffer and POP-7 polymer in the 4oC deli in Rm147.
5. Cleaning Buffer, Water, and Waste Tanks

5.1 In the sink, stagger the waste reservoir caps with septa and run hot tap water over the topmost cap for at least 5 minutes (Refer to Figure 2 in Appendix A).

5.2 Rinse each cap with Milli-Q water separately.

5.3 Place the caps upside down on a paper towel in a staggered position to dry (Refer to Figure 3 in Appendix A).

5.4 Repeat steps 5.1 – 5.3 for the waste tanks.

NOTE 1: Do not mix tank types in the sink while washing.
NOTE 2: Make sure that all of the dried polymer is removed from the sides of the tank.

5.5 Repeat steps 5.1 – 5.4 for the water caps and tanks.

5.6 Repeat steps 5.1 – 5.4 for the buffer caps and tanks.
5.7 Rinse buffer cups with Milli-Q water and allow them to dry, inverted, on a paper towel.

Reagent/Stock Preparation

1X Running Buffer

NOTE: Buffer can be made on Tuesdays and Wednesdays. 
1. Add 200ml of 10X ABI 3730xl Buffer with EDTA to a 2-L bottle.

2. Add 1.8L of Milli-Q water to the 2-L bottle.

3. Mix well.  

4. The 1X running buffer can be stored at 2 to 8ºC for up to 1 month.

5. Label the bottle: Lot #, Date, and your initials.

6. Just over 5 buffer bottles are required for a single reagent swap.  No more than 15 bottles of 1X running buffer should be prepared on any single day.

Polymer Prep/Recombination
1. Retrieve used polymer bottles from the reagent room.

2. Separate polymer bottles by lot # and date

3. Retrieve polymer recombination tool

4. Ensure stopcock is closed

5. Pour used bottles of the same lot # and date into funnel
Note:  Bottles with same lot # and dates within the same month can be combined together.
6. Fill bottles to neck

7. If additional polymer bottles are needed after recombination, label new bottles with the date of  polymer change

8. Wash used polymer recombination tool with hot water and Milli-Q water

9. Return materials to reagent room
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Appendix A

FIGURES

Figure 1. Buffer, water and waste tanks loaded onto the ABI 3730xl instrument. [image: image1.jpg]BUFFER

BUFFER.





Figure 2. Running hot tap water over staggered reservoir caps in the sink.
[image: image2.jpg]



Figure 3. The caps and tanks placed down on a paper towel in a staggered position to dry.
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CHANGE TRACKING
10/07/2008 – Updated for Recommitment to Zero Injuries

· EH&S Section – Added requirement to follow required practices.
· Workflow Section – Removed instructions to review daily schedule.
· Updated some numbering format.
SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	
	

	Research & Development
	
	

	Instrumentation
	
	

	QC
	
	

	Purchasing
	
	

	EH & S
	
	

	Informatics
	
	

	Seq Assessment & Analysis
	
	

	Dept Head of Prod Seq
	
	








Monthly Maintenance Log





DATE: ____________________________
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