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Summary PRINT  \* MERGEFORMAT 
The flow cell with clusters will be taken out of storage and put on the Cluster Station, where one strand of every DNA molecule will be eliminated, and the sequencing primer hybridized in its place.  Then it is immediately mounted on the Genome Analyzer where raw data for sequence determination is generated.  

Materials & Reagents

	Materials/Reagents/Equipment

	Vendor

	Stock Number


	Disposables
	
	

	1.5 mL conical screw cap tube
	Fisher
	02-681-341

	
	
	

	50 mL polypropylene conical bottom tubes
	VWR
	89004-364

	50 mL Nunc Flip-top conical bottom tubes
	Fisher
	12-565-803

	Nalgene square media bottles
	VWR
	75320-444

	Lens paper Whatman 2105-841 (or smaller)
	Fisher
	NC9805492

	
	
	

	Forceps, plastic
	Fisher
	S17315F

	Forceps, metal
	
	

	
	
	

	
	
	

	Immersion Oil
	Cargille
	50350

	
	
	

	
	
	

	Reagents
	
	

	Sequencing Buffers, Box 1, 4 ºC
	Illumina
	11300483

	PW1 (Water)
	
	

	PR1 (High Salt Buffer)
	
	

	PR2 (Incorporation Buffer)
	
	

	PR3 (Cleavage Buffer)
	
	

	Sequencing Kit, 36 cycles, Box 2, -20 ºC
	Illumina
	11300471

	
	
	

	IMX36 (Incorporation Mix)
	
	

	FFN36 (ff-dNTPs)
	
	

	SDP36 (SBS Polymerase)
	
	

	SMX36 (Scanning Mix)
	
	

	CMX36 (Cleavage Mix)
	
	

	
	
	

	Sequencing Primer tube, (not kit) lot, -20 ºC
	Illumina
	1003010

	
	
	

	Cluster Station, Box 2, RT
	Illumina
	1000148

	Nuclease Free Water
	Ambion/ABI
	4387936

	
	
	

	
	
	

	Equipment
	
	

	Cluster Station

	
	

	Genome Analyzer
	
	

	Microcentrifuge
	
	

	Centrifuge 
	
	

	Ice Bucket
	
	

	
	
	


EH&S

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


[image: image1]
Notes:

1. Do not allow the instrument to remain idle between First Base Incorporation and the Incorporation check.  Start the full run without delay.
2. Instrument Scheduling: It takes about 47 hours for 36 cycles 100 tiles. Coordinate with other CS user’s schedule. Primer hybridization to the new flow cell may be done earlier in the day, then the flow cell stored in Storage Buffer until after Analyzer priming (step 10 below).
Calibration Check

Instrument

NOTE: State how often this calibration check should be performed.
1. 
1. During every run the reagents prepared and subsequently delivered by the Cluster Station and Genome Analyzer should be weighed and logged into a Lab Tracking Worksheet.  Conditions resulting in out-of-range volumes should be observed and repaired before completing the process.  Flow cells from out-of-range delivery volumes fail QC without further testing.

2. Worksheets have been used to track trends; these should be updated monthly and reviewed.

Example: \\Octopus.jgi-psf.org \GenTech \Sequencing Technology, GT \Solexa_Net \Tracking & Troubleshooting \Trouble shooting \Fluid Volume Trends.xls.

2. 
3. 

	Weight 1(empty buffer plate)
	Weight 2(buffer plate filled with water -25 μL/well)
	[(Weight 2 - Weight 1)/ 384] x 1000 in μl
	Average volume/well for the 3 test plates

	15.602g
	26.357g
	28.0 μl
	

	15.663g
	25.217g
	24.8 μl
	26.6 μl

	15.724g
	25.665g
	27.8 μl
	


Procedure

NOTE: Get read-only access to both ‘Antilles’ and ‘Inagua’ at your personal desktop computer. 
1. Login Information

· Computer Login
· Username: sbsuser
· Password: sbs123
· See step 8 (below) for Network Connections
· 
· 
· 
· 
· 
· 
· 
· 
· 
2. Check the “Health” of Venonat
2.1 Venonat ( Production Operations( Production Informatics Health Check

2.2 Make sure the system status for Venonat is “OK” before beginning. 
NOTE: If Venonat status is not “OK”, contact you supervisor immediately.
· 
· 
· 


· 
3. Preparation
3.1. Take out the flow cell and PW1 from the 4 ºC sequencing buffer kit.
3.2. Move the -20 ºC sequencing kit reagents to RT or a water bath to thaw. Place on ice IMMEDIATELY after thawing. 
NOTE: It is also possible to place the -20 ºC sequencing reagent kit at 4 ºC  overnight.
3.3. 

3.4. 
a. 
b. 
3.5. Take note of the reagent lot numbers and flow cell number used during this procedure on the Lab Tracking Worksheet.
4. Analyzer Post-Run Clean-up (40 min)
NOTE: Post-Run Wash, Pre-Run Wash and Reagent Priming should take place with the old flow cell on the instrument stage.

4.1. Prepare the wash bottles and tubes:
a. Fill three 125 mL Nalgene square media bottles with 40 mL PW1.
b. Fill three 50 mL conical tubes with 15 mL PW1.
4.2. Remove the reagents (PR1, PR2, PR3, IMX, SMX and CMX) from the Analyzer, replacing with the wash bottles and tubes. Place the lids back on the reagents bottles and tubes and set aside.
4.3. Empty the waste container.
4.4. Open the recipe PostWash_v#.xml and begin, click No regarding calibration.
4.5. WEIGH post run reagents and record on the previous run’s Lab Tracking Worksheet. Dispose of reagents down the sink.
5. Cluster Station Wash (10 min)
5.1. Prepare the wash tubes:
a. Fill two 50 mL flip-top tubes about half full with nuclease-free waster.
b. Fill three 1.5 mL screw top tubes FULL with nuclease-free water using the squirt bottle.
5.2. Open the recipe Primerhyb_only_v#.xml and begin.
a. Ignore the software’s request for a flow cell ID.
b. Follow the computer prompts to attach the wash bridge and place water in positions 7, 10, 12, 17 and 18; begin wash.
NOTE: Use new tubes at the beginning of each wash cycle.
6. Primer Hybridization Reagent Prep and Run on Cluster Station (1 hour) 
6.1. Label 1.5 mL and 50 mL tubes:

a. One 1.5 mL tube: 7

b. Two 50 mL tubes: 10, 12
6.2. Prepare reagents:
a. Reagent #7:
i. In a 1.5 mL screw-top tube, mix:
1. 1313.4 µL Hybridization buffer
2. 6.6 µl sequencing primer

3. Mix well by pipette
b. Reagent #10: 
i. Pour 7.5 mL Wash buffer into a 50 mL tube and label it #10.
c. Reagent # 12: 
i. Pour 7.5 mL Storage buffer into a 50 mL tube and label it #12.
d. Reagent #17: 
i. Label the 1.5 mL tube of 0.1 N NaOH (from the RT cluster kit) as #17.
e. Reagent #18: 
i. Label the 1.5 mL tube of TE (from the RT cluster kit) as #18.
6.3. WEIGH THE REAGENTS and record on the Lab Tracking Worksheet
6.4. Follow the computer prompts after the pre-wash has concluded:
a. Remove the lines from tubes 7, 10, 12, 17 and 18 for priming air gap
b. Add the reagents to the Cluster Station.
c. Remove flow cell from buffer, rinse with nuclease free water, and gently wipe with lens paper.
i. This step ensures that the flow cell does not stick to the platform. Be careful not to drain the lanes when wiping the ports.
d. Make sure that the stage is clean and free from dust and salt.
e. Place the flow cell on the heat block with the lot number in the upper left-hand corner, and the barcode along the bottom.
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f. Attach amplification manifold.
NOTE: To avoid contamination, do not place the manifold face down on any surface.
g. Continue the Primer Hybridization run. (1 hour)
h. Watch the priming and first flows in and out of the flow cell.
6.5. Take a 25-30 minute break
NOTE: When the recipe is done, the flow cell may be left on the cluster station or stored at room temperature in storage buffer up to 4 hours.  
7. Analyzer Pre-wash (15 minutes)
7.1. Using the same bottles and tubes filled with PW1 that were loaded on the Analyzer in step 4, open the recipe PreWash_v#.xml and begin, click No regarding calibration. 
a. During pre-wash, check the Network Connections.

b. 
c. 
d. 
e. 
i. 
f. 
g. 
h. 
i. 
8. Network Connections
8.1. Check to make sure the IPAR is connect through the remote desktop.
a. Windows Start Menu> All Programs> Accessories> Communications> Remote Desktop
i. User name: IP address (default)
ii. Password: sbs123
b. Double-click the time on the Remote Desktop lower right-hand corner to open the Date and Time Properties, and check to see that the date and time are current.
NOTE: If the date or time is wrong, then click the Internet Time Server tab: time.jgi-psf.org, click Update Now, then OK which closes the window. Then open the Date and Time Properties window again and see that the time has been corrected. If this did not work, the time server may not be working, so then adjust the date and time manually in that window.
8.2. Make sure there is at least 1 TB space on drive E: in the IPAR desktop

a. Go to SBSData (E:) drive on the IPAR remote desktop and check for space

b. Delete the oldest files, if necessary.
8.3. Make sure you are connected to the NETWORK on the IPAR remote desktop.

a. Double-click on drive R: (i.e. Runs2 on ‘Inagua’), and login

i. User name: sbsuser
ii. Password: sbsuser123
8.4. Make sure that you are connect to the NETWORK on the PC desktop
a. Double-click on drive R: (i.e. Runs2 on ‘Inagua’), and login

i. User name: sbsuser
ii. Password: sbsuser123
8.5. Make sure there is at least 900 GB available on drive D: on the PC desktop
a. Clear space on drive D:, if necessary
b. Check that all image data transferred out of the images folder 
i. For a recent run, see that the first lane first cycle image and last lane last cycle image exists to make sure all images are present in the cycle folders.

ii. 
iii. 
iv. 
v. 
c. Previous runs in drive D: folder run should not contain an Images folder, which should have been deleted automatically.  
i. 

9. 
a. 
b. 
c. 

d. 
e. 

f. 

10. 
10.1. 

1. 
2. 
3. 
4. 

1. 

1. 

1. 

1. 
10.2. 
10.3. 
10.4. 
10.5. 
10.6. 
a. 
10.7. 
10.8. 
10.9. 
10.10. 

























11. Analyzer Reagent Preparation (15 minutes)
11.1. Make sure that all the reagents are thawed and placed on ice prior to preparation.
NOTE: Keep the CMX tube in the plastic bag to prevent contamination
11.2. IMX (Incorporation Mix) 
a. Pipette the entire contents of the FFN (ff-dNTPs) into the IMX tube (approx. 1.75 mL).

b. Rinse the FFN tube with 1 mL IMX two times to remove all the contents of the FFN tube.

c. Briefly pulse centrifuge the SDP (SBS polymerase) tube.

d. Transfer the entire contents of the SDP tube into the IMX tube (approx. 220 μL).

e. Rinse the SDP tube with 1 mL IMX two times to remove all the contents of the SDP tube.

f. Cap the IMX tube tightly, invert five times to mix, and place on ice.

11.3. Invert remaining tubes (SMX and CMX) and bottles (PR1, PR2, PR3) several times to mix well. 
11.4. Place bottles on ice until loading.
11.5. Centrifuge IMX, SMX and CMX at 1000 xg for one minute at 22 ºC, and place back on ice until loading.
11.6. If the 36-cycle sequencing kit contains two SMX18 tubes:

a. Invert the tubes several times to mix well.

b. Pour the contents of one SMX18 container into the second SMX18 container up the the 50 mL mark.
c. Centrifuge the single SMX tube as in Step 9.5 above.
11.7. WEIGH ALL REAGENTS and record on the Lab Tracking Worksheet.
a. 


b. 


c. 

d. 







e. 

f. 









12. 
12.1. 
12.2. 
13. 
13.1. 
a. 
14. Reagent Loading and Priming (20 minutes)
14.1. Double check that reagents have been weighed, and lots recorded.  Label the lids of the reagents with the reagent name, and while you are loading be sure to place the lids in the lid box for use when unloading after the run is completed.
14.2. Remove the 125 mL bottles and 50 mL tubes as you are loading the reagents for the run.
14.3. Invert several times to mix, then load the reagents in the 125 mL bottles (replace water monthly).
14.4. Load the 50 mL tube of IMX (Incorporation mix).
14.5. Load the 50 mL tube of SMX (Scanning mix).
14.6. Remove the plastic bag and load the 50 mL tube of CMX (Cleavage mix).
a. Change gloves after loading CMX.
14.7. Place the waste tubing into a 50 mL tube.
14.8. Open the recipe Prime_v#.xml and begin, click No regarding calibration. 
a. Record the priming volume (approximately 6.4 mL) on the Lab Tracking Worksheet.
b. Volumes are rarely over 10% off, but if that happens, try re-seating the flow cell.  
Empty the waste from priming into the larger waste container, and replace the waste tubing into the 50 mL tube.



c. 
15. Old flow cell removal, prism cleaning, flow cell installation, and first base incorporation 
15.1. Go to the Manual Control tab, press Load Flow Cell position button.

15.2. To close the valves prior to unloading the old flow cell, pump Solution=8, volume = 0.
a. Ignore the request for a flow cell ID by clicking on the “X” in the top right-hand corner.  
15.3. Go to Instruments under the top Menu and select Unlock Door.  Open the door and remove the old flow cell and prism.
a. Lift up the manifold using the metal manifold lever.

b. Lift up the light trap, and carefully remove the prism with the old flow cell on top.

c. Remove the flow cell, and place in the labeled autoclave bottle for old flow cells.
15.4. Clean the prism with lens paper and 70% ethanol.  You may also use a Kimwipe to clean the prism holder and Peltier surface of the 1G with 70% ethanol.  

a. Change gloves after cleaning the prism the first time (to reduce smudges from excess oil).

15.5. Load the Prism by holding the metal tab, load from the left while holding up the light trap.  Lower the light trap once the Peltier surface is secured via the magnet.
15.6. At the cluster station (when the primer hybe recipe is complete), dismount the flow cell just before use (or take it from Storage Buffer, if it has been kept there).
15.7. Clean the flow cell with lens paper wetted with DI water by wrapping around the FC and pulling toward the other end, repeat from both sides.  
a. If there are excess smudges, carefully clean it with lens paper slightly wetted with 100% ethanol by gentle wiping of the bottom, and again with a new paper on the top, but avoid contacting the ports with ethanol.  

15.8. Using the metal forceps, mount the flow cell on the stage above the prism; using your hand, hold it by the edges and press it against the 3 posts while slowly lowering the manifold using the metal manifold lever.
a. The lot number of the flow cell should be in the bottom left-hand corner and the barcode should be along the right edge of the flow cell when properly loaded.
15.9. Leaving the door open, use Manual Control to pump solution=5, volume=100 through the flow cell.
a. Use a folded sheet of lens paper to check for leaks.

i. Hold the lens paper up to where the manifold touches the flow cell (see picture below). If the lens paper is wet, stop the flow check, and re-seat the flow cell.
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b. Make sure that bubbles move through each lane.
c. Using a P1000 pipette, check that 720-800 uL was delivered. If it is much less, try to re-seat the flow cell.
15.10. Repeat the flow check 2 more times, watching for flow and lack of bubbles (vacuum leak). Record results on the Lab Tracking Worksheet and continue unless it failed (more than a 10% difference between expected volume of 800 μL and third flow check) and requires re-seating and re-testing.

15.11. When the flow check has passed, apply immersion oil (about 85-90 μL) with a pipette.

a. Start at the bottom right-hand corner. Place the pipette tip next to the flow cell but above the prism. 

b. Slowly pipette the oil until it is three-fourths of the way across the flow cell. 
c. Slowly move the pipette upwards towards the top right-hand corner while still slowly pipetting the oil to help distribute it evenly.
NOTE: Bending the tip can make it easier to apply oil to the prism from the side without touching the slide top edge.
NOTE: Do not get oil on the top of the flow cell. If this occurs, wipe off the oil before continuing.
15.12. Close the door.
15.13. Put the waste tubing back into the large waste container.  

15.14. Open the recipe FirstBase_v#.xml and begin, click No regarding calibration.

15.15. Set a timer for 15 minutes, and IMMEDIATELY continue after first base incorporation.
a. The screen will show a user wait, and ask for auto focus when complete (go to step 13).
16. Cleaning the Cluster Station 
16.1. Replace the reagents with water, install the wash manifold, and complete the Primer Hybridization program.
16.2. WEIGH the post run reagents and record on the Lab Tracking Worksheet. Dispose of the reagents down the sink.
16.3. Take a break until the first base incorporation is finished, about 10 minutes.
17. Focusing, Calibration, QC, and Start of Run (15-30 minutes)
17.1. When the user wait appears hit OK, then click CANCEL in order to perform manual focus.
17.2. Move the stage to Load Flow cell.
17.3. Open the door.
17.4. Pump solution =3, volume=100 through the flow cell.  If a bubble stops in view on the flow cell, pump again.

17.5. Move the stage to last position (x=0, y=0).  

17.6. Move z to last focus, or z=0.

17.7. 
17.8. Image with Green laser, T filter, 200 msec exposure.  Take a picture.
a. Right click and check that AutoScale is ON.
17.9. Confirming the left edge:

a. Adjust x to exactly hit the lane edge, repeating as necessary (e.g. -10 units)

b. Set origin: Instrument> Set Coordinate System> Set Current X as Origin.
17.10. Set XY Tilt:

a. Move stage to Y=35,000 (the opposite end of the lane)

b. Check X, and adjust x to exactly hit the lane edge, repeating as necessary (i.e. -7 units versus setting at Y=0)

c. Set drift: Instrument> Set Coordinate System> Set current X as top-left edge to determine XY tilt
17.11. Go to lane 4, column 1, Row 25.  Image Green laser, Filter T, 200 msec.  Take a picture.
NOTE: If you do not see an image, check other lanes and see supervisor.
17.12. Adjust the focus using 1000 nm or larger increments for z. 
a. Place the mouse over the image and evaluate the FQ value.
NOTE: The image is focused when the FQ value is the greatest. 
b. Use zoom but recheck zoomed out.  If Z is more than +/- 5000, reset that coordinate to 0.  
c. Quickly examine the image of lane 1 column 1, and of lane 8 column 2.
NOTE: If the lane opposite to the loading the immersion oil shows up half blank, load more oil in 5 μL increments until all clusters can be seen across the entire tile.
17.13. Adjust the focus using 1000 nm increments for T using the green laser and 200 msec photos. 
a. Place the mouse over the image to read the FQ value, and record it, selecting the Z height giving the highest FQ value for T at z= 0, 1000, -1000.
b. 
c. Switch to red laser and record optimal focus height for filters A and C, at the values of the height chosen for T.
d. Check for optimal focus height for filter G.
e. Recheck T, A, and C at optimal G (since G is the most sensitive).
f. Set z: Instrument> Set Coordinate System> Set current Z as origin.
17.14. Resume the recipe FirstBase_v#.xml.
a. Click Yes regarding calibration to auto-calibrate.
b. Record the rSquare value (>.99) and sensitivity (<450) on the Lab Tracking Worksheet. 
17.15. Click Accept to start the QC photos, Goldcrest, and Run Browser.
17.16. Look at the images (6/lane) while it is running and the Green,Yellow or Red tile appearance from IPAR shown on Galaxy.
17.17. QC STEP: 
17.18. During the First Base Incorporation, check that first base photos are sharp.
a. Check the Run Browser for: 

i. Number of clusters; the optimum is 120,000/tile to 140,000/tile.

ii. Cluster intensity for A,C and G, and T; optimum is around 1,000.
b. 
17.19. Correct focus if necessary, and recheck images.
17.20. If the flow cell fails, store the flow cell and reagents at 4 ºC. Notify supervisor. DO NOT attempt to perform another load.
18. IMMEDIATELY OPEN AND START YOUR RECIPE (i.e. 36cycle_v#.xml).  This starts the first base incorporation photographs.  
NOTE: Do not delay, because the temperature of the flow cell is changing.
18.1. Zoom in on some of the first pictures to see that focus has occurred.  If not, stop the run during the imaging step called incorporation.  If a new calibration is made, restarting the recipe will repeat all photos of the cycle; otherwise it goes on at the tile last imaged. Refocusing on G is sufficient for a new calibration.
18.2. 
a. 
b. 
19. Register the Analyzer Run in Venonat
19.1. Venonat ( Illumina ( Run Registration

NOTE: Be extremely diligent when logging your information into Venonat. This information will be used to generate a configuration file for analysis.  If the configuration file is wrong, analysis will have to be run again and time will be wasted.

a. Run Operator ( Choose your name from the list

b. Flow cell Barcode ( Scan the barcode on the flow cell or type in only what is on the slide.  DO NOT type ‘FC’ at the beginning of the text.
c. Analyzer Name ( Choose the name of the analyzer

d. Number of cycles per run choices ( 

e. Number of tiles per lane choices ( 
f. Sequencing Buffer (4 ºC) ( Choose the lot numbers of the kits that you used
g. Cycle Sequencing Kit (-20 ºC) ( Choose the lot numbers of the kits that you used
h. Cleavage Reagent (-80 ºC) ( Choose the lot numbers of the kits that you used
i. Sequencing Primer Lot ( Choose the lot numbers of the kits that you used
j.  Cluster Station Kit, Box 2 (RT) ( Choose the lot numbers of the kits that you used

k. Run Folder Name ( Folder name entered when run was started
i. i.e. For flow cell 308DDAAXX loaded on analyzer “Illumina04” on September 10,2008: “080910_ILLUMINA04_0005_FC308DDAAXX”
l. Focus Position 1 ( Enter Z value before setting Z to Origin
m. Focus Position 4 ( Enter Z value before setting Z to Origin
n. Focus Position 8 ( Enter Z value before setting Z to Origin
o. Calibration R Squared ( Enter value from auto-calibration

p. Calibration Sensitivity ( Enter value from auto-calibration
19.2. Place Lab Tracking Worksheet near the Analyzer for easy access to record regents weights post-run.
20. Mid Run Activities: 

20.1. Examine second cycle results (3 hours).   
20.2. Confirm that data is transferring to the network.
21. Analyzer Post-Run Clean-up (40 min)

21.1. Prepare the wash bottles and tubes:

a. Fill three 125 mL Nalgene square media bottles with 40 mL PW1

b. Fill three 50 mL conical tubes with 15 mL PW1

21.2. Remove the reagents (PR1, PR2, PR3, IMX, SMX and CMX) from the Analyzer, replacing with the wash bottles and tubes. Place the lids back on the reagents bottles and tubes and set aside.

21.3. Empty the waste container.
21.4. Open the recipe PostWash_v#.xml and begin, click No regarding calibration.
21.5. Weigh post run reagents and record on the previous run’s Lab Tracking Worksheet. Dispose of reagents down the sink.
22. 
22.1. 
22.2. 
22.3. 
a. 
b. 
c. 
d. 
i. 
ii. 
e. 
i. 
23. Data Transfer Check and processing 
23.1. Data transfer should happen automatically.  Verify that the image folder (within the run folder) has been moved from the D: drive to the R: drive.
24. Comments on Instrument:
24.1. Data interpretation and summary.  Try for 45 minutes including basic interpretation.
25. Comments on Images:
25.1. Interpretation is a separate issue, but start by choosing a minimal set of the 14 summary metrics and intensity vs cycle (IVC) and error reports
Reagent/Stock Preparation

























1. 
2. 
3. 
4. 

1. 

1. 

1. 

1. 
Instrument Maintenance

Monthly Checklist
· Change 250 mL bottle of water in Analyzer (put date on the bottle)
· Wash Analyzer (see below)
Monthly Wash 
1 mL Water Wash 
If you performed a Post-Wash after the instruments most recent run, skip the 1 mL Water Wash and begin with the 1 mL NaOH Wash. 
1. If the instrument has just completed a run, and has not been washed,  follow the protocol for Analyzer Post-Run Clean Up (step 4.1 through 4.4 above).
1. 
2. 
3. 
· 
· 
4. 
5. 
5.1. 


5.2. 
5.3. 






5. 
6. 
7. 
8. 
9. 
10. 
1 mL 1N NaOH Wash 

1. Load the instrument as follows: 
1.1. Three 50 mL tubes filled with 25 mL 1N NaOH
1.2. Three 125 mL bottles filled with 50 mL 1N NaOH
1.3. The 125 mL bottle containing water remains loaded.
2. If you just performed the 1 mL Water Wash, leave the flow cell in place. Otherwise, load a used flow cell as outlined in steps 11.1 through 11.8 above.

3. Click the Run tab. 

4. Select File | Open Recipe. 

5. Open the PostWash_v<#>.xml recipe file. 

6. Click Start. The wash cycle runs for approximately 45 minutes. 

7. This concludes the monthly wash cycle.
Storage (for more than 3 days)
If you plan to leave the Genome Analyzer idle for more than three days, perform this wash after the water wash and 1N NaOH wash. 

1. Load wash solutions into port positions 1, 3, 4, 5, 6, and 7. Position 2 remains loaded with water. 
2. Remove any tubing connected to port position 8 and close the port with the appropriate stopper. 
3. Click the Run tab. 
4. Select File | Open Recipe. 
5. Open the PostWash_v<#>.xml wash recipe file. 
6. Click Start. 
7. When the run finishes, click the Manual Control tab.
8. In the Pump area, set the parameters as follows: 
8.1. Solution: 8 
8.2. Volume: 0 
9. With the cursor in the Volume box, press Enter. 
10. Leave the flow cell in the instrument to prevent siphoning. 
11. Close the Genome Analyzer software and shut down the computer. 
12. Turn the Genome Analyzer power switch to the OFF position.
Resuming Use After Long-Term Storage

1. Turn on the Genome Analyzer. 
2. Start the computer and log on to the operating system. 
3. Open the Genome Analyzer software. 
4. Load wash solutions into port positions 1, 3, 4, 5, 6, and 7. 
5. Load 0.5 L filtered, deionized water into Position 2. 
6. Click the Run tab. 
7. Select File | Open Recipe. 
8. Open the PreWash_v<#>.xml wash recipe. 
9. Click Start.
Troubleshooting

SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	
	

	Research & Development
	
	

	Instrumentation
	
	

	QC
	
	

	Purchasing
	
	

	EH & S
	
	

	Informatics
	
	

	Seq Assessment & Analysis
	
	

	Dept Head of Prod Seq
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Figures
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Figure 1: Manual Control/Setup Window
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Figure 2: Analyzer Reagent Layout
Tables
Sequencing Kit Lot Numbers
	Description
	Part number
	Lot Number

	Sequencing Buffers, Box 1, 4 ºC
	11300483
	

	Sequencing Kit, 36 cycles, Box 2, -20 ºC
	11300471
	

	Sequencing Primer, -20 ºC
	1003010
	 

	Cluster Generation Kit, Box 2, RT
	1000148
	 


	Box 1, Reagent
	Lot Number
	Box 2, Reagent
	Lot Number

	PW1
	
	IMX36
	

	PR1
	
	FFN36
	

	PR2
	
	SDP36
	

	PR3
	
	SMX36
	

	
	
	CMX36
	


Cluster Station: Primer Hybridization Reagents

	Reagent
	Experimental Initial Weight (g)
	Actual Initial Weight (g)
	Experimental Final Weight (g)
	Actual Final Weight (g)

	7
	
	
	
	

	10
	
	
	
	

	12
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	


Analyzer: Sequencing Regents

	Position


	Solution


	Exp. Initial Weight (g)
	Actual Initial Weight (g)
	Exp. Final Weight (g)
	Actual Final Weight (g)

	1
	IMX36
	 
	 
	 
	 

	2
	PW1
	 
	 
	 
	 

	3
	SMX36
	 
	 
	 
	 

	4
	PR1
	 
	 
	 
	 

	5
	PR2
	 
	 
	 
	 

	6
	CMX36
	 
	 
	 
	 

	7
	PR3
	 
	 
	 
	 


Priming Reagents

	Expected Volume
	Delivered Volume (mL)
	% Difference

	6.4 mL
	
	


Leaks and Reagent Delivery

	Expected Volume
	Measured Volume 1 (μL)
	Measured Volume 2 (μL)
	Measured Volume 3 (μL)
	% Difference between

Expected and Measured

Volume 3

	800 μL
	
	
	
	


FQ Calculation: Z position

	 
	A
	C
	G
	T

	3000
	 
	 
	 
	 

	2000
	 
	 
	 
	 

	1000
	 
	 
	 
	 

	0
	 
	 
	 
	 

	-1000
	 
	 
	 
	 

	-2000
	 
	 
	 
	 

	-3000
	
	
	
	


Auto-Calibration results
	rSquare (should be >0.99)
	
	

	Sensitivity (should be < 430)
	
	nM



	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	
	
	
	
	
	

	
	
	
	
	
	



	
	

	
	

	
	

	

	



	
	
	

	
	
	


	
	
	

	
	
	

	
	
	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	


Diagrams

Attachments

Contact information for vendors or manufacturers that you want included in the SOP

	Genome Analyzer Single Read Analyzer Run Checklist

	
	
	

	
	
	Primer Hybridization Reagent Prep

	
	
	Reagent #7

	 
	
	1313.4 μL Hybridization buffer

	 
	
	6.6 μL Sequencing Primer

	 
	
	Mix well by pipette

	
	
	Reagent #10

	 
	
	7.5 mL Wash Buffer

	
	
	Reagent #12

	 
	
	7.5 mL Storage Buffer

	
	
	Reagent #17

	 
	
	Label 1.5 mL tube of 0.1 N NaOH as #17

	
	
	Reagent #18

	 
	
	Label 1.5 mL tube of TE as #18

	 
	
	Weigh reagents prior to loading on Cluster Station and

	
	
	record on Lab Tracking Worksheet

	
	
	

	
	
	Analyzer Reagent Prep

	
	
	Thaw reagents at RT or in beaker of DI water

	 
	
	IMX36 (Incorporation Mix)

	 
	
	FFN36 (dNTP Mix)

	 
	
	SMX36 (Scanning Mix)

	 
	
	CMX36 (Cleavage Mix) - use separate beaker

	
	
	           DISCARD GLOVES after handling the CMX container

	 
	
	Remove water and buffers from 4 ºC, place on ice

	 
	
	Record lot numbers of each kit box and reagents on lab

	
	
	tracking worksheet

	 
	
	Immediately place reagents on ice after they thaw

	
	
	Incorporation Mix

	 
	
	Add entire contents of FFN36 into the IMX36 (1.75 mL)

	 
	
	Rinse 2 X 1 mL IMX36, mix by inversion

	 
	
	Remove SDP36 from -20 ºC and briefly spin down

	 
	
	Transfer 220 μL SDP36 to IMX36

	 
	
	Rinse 2 X 500 μL IMX36, mix by inversion

	 
	
	Cap IMX36 tightly and invert 5 times to mix

	 
	
	Centrifuge at 1,000 xg for 1 min

	
	
	SMX 36

	 
	
	Invert several times to mix well

	 
	
	Centrifuge at 1,000 xg for 1 min, return to ice

	
	
	CMX36

	 
	
	Invert several times to mix well

	 
	
	Centrifuge at 1,000 xg for 1 min, return to ice

	 
	
	DISCARD GLOVES after handling the CMX container

	
	
	PR1, PR2, PR3

	 
	
	Invert several times before loading





























ADDENDUM TRACKING
AUDIT TRACKING
PROCEDURAL CHANGES
Record  Kit Lots, Thaw GA Reagents 





Start Start Post Run Clean upGA


 post-wash


(455-15 min)





Start Cluster Station Wash


(105 min)





Start CS clean-up and weigh reagentsInstall new flow cell on GA





Reagent Prep for Primer Hyb.


(15 min.)Analyzer Reagent Prep


(1 hr)








Reagent Prep for Primer Hyb.


(15 min.) New Flowcell Primer Hyb. flow cell on Cluster Station











New Flowcell Primer Hyb. on Cluster Station Analyzer Reagent Prep


(1 hr)


Break


(30 min)





Install nNew fFlow cell on


 AnalyzerGA





GA: 1st Base Incorporation


(15 minutes) on Analyzer





Incorporation Check & Set Focus Heights & Start Analyzer





Load and prime reagents on GA


(20 min)





Register Run in Database








Run Cluster Station Cleaning





Load Reagents, Prime ReagentsGA pre-wash


(1530 min)





Computer 


Set upGA reagent prep


(15 min)





Install New Flowcell on


AnalyzerLoad and prime reagents on GA


(20 min)








GA 


pre-wash


(15 min)





GA reagent prep and weighing 





(15 min)





Start GA runRegister Run in Database








Incorporation cCheck & Setand Focus Heightsing & Start Analyzer





GA: 1st Base Incorporation


(15 minutes)





Break


(30 min)





Primer Hyb. flow cell on Cluster StationCS


(1 hr)





CS rReagent pPrep for and weighing Primer Hyb.


(105 min.)








Start CSluster Station Wash


(10 min)





Start GA


post-wash


(4045 min)





Record Kit Lots, Thaw GA Reagents 





Register rRun in DatabaseVenonat



































308M1AAXX





Break


(20 min)Register Run in Database








Break


(10 min)Register Run in Database








Clean prism, install flow cellInstall new flow cell on GA
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