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Inoculation of Fosmid-Induced Glycerol Stock Plates for use with Fosmid RCA


Version Number:

1.3
Production Start Date:
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Version Date:
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Author:
Damon Tighe, Arshi Khan

Reviewed/Revised by: 
Diane Bauer, Teresita T Arcaina, Vai Rammohan, Kathleen Lail, Gigi Pang
Summary PRINT  \* MERGEFORMAT 
Protocol defines using the PlateCrane instrument to prepare 384 well Nunc plates with 70ul of LB + 7.5% Glycerol + Chloramphenicol (12.5mg/L ) + Arabinose (200mg/L ) and use of the PlateMate instrument to inoculate these plates with 2ul of cells from Fosmid LB + 7.5% glycerol stock plates. The induced media plates are grown at 37C for 18 hours and then stored at 4C until use with the 1/10th Fosmid RCA protocol.

Materials & Reagents

	Materials/Reagents/Equipment

Disposables

384-well PCR Plate



Aluminum Seals
Reagents

LB Broth + 7.5% glycerol

L-arabinose

Chloramphenicol






Sterile Sodium Hypochlorite 5%
Milli-Q Water


Equipment
384 automatic PlateCrane




PlateMate
	Vendor


ISC BioExpress

CIC

Growcells
Sigma
Sigma
Protocol




Millipore Milli-Q System


Fastrack



Matrix

	Stock Number

T-3065
FS100
A3256-100G
C1863



EH&S

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




PLATEMATE:
1. PlateMATE Preparation 

1.1 Turn PlateMATE 3 on and allow the homing procedure to finish. 
1.2 Open “Dye Test FOS_RCA Costar Fosmid384 Innoculation 2ul DT 20070604.cms” (located on desktop).
1.3 Insert the pipette tips at the beginning of the shift each day:

a. Using the Add-Ins/Change Pipette or Tips Menu
b. Under Replace Pipettor or Tips Tab
c. Select tips only.
d. Select Insert Tip Magazine.
e. Select Home Pipettor.
f. Click Start
g. Insert a new Tip Magazine.

h. Click Done
i. Click OK
1.4 Check to make sure that the waste tank is empty and waste tubing is in tank.
1.5 Prime the wash station according to the protocol listed on the front of the PlateMATE.
a. Grab the hand held controller from the left side of the PlateMate, behind the stacker.
b. Press the NEXT button to initialize the machine.

c. Press the 2 button.

d. Press the 3 button. 
e. Hold down the 0 button to prime the wash station. Ensure all stacks have filled with water before going on to next step and water is flowing through the out tube (shrrrp! sound).
f. Press the RESET button to initialize the machine and return it to a software control mode. 

g. Return control pad to top left of PlateMate.
2. Tip QC:

2.1 Using program 6 on Hydra 33, fill a costar plate with 20ul Milli-Q water.
a. Add fresh Milli-Q water to the Hydra white trough.

b. Press Set/Reset until File is displayed.

c. Press UP until File 6 is displayed.

d. Press Set/Reset to scroll through file parameters, should match as below:

i. DV = 20.0

ii. DH = 3810

iii. FV = 105.0

iv. FH = 6150

v. EH = 5010

vi. WV = 60.0

vii. WH = 6400

viii. WASH = 3
ix. D = 0.0

e. Stop pressing Set/Reset when display reaches D = 0.0

f. Press Empty if D ≠ 0.0. Replace water if you empty into trough.
g. Press Fill
h. Place Costar plate on top of trough.
i. Press Aspirate/Dispense and tap needle skirt gently at end of dispense.

j. Remove Costar plate from top of trough

k. Press Empty.
2.2 Spin down plate on centrifuge for 1 min at 1000 rpm.
2.3 Place plate onto Stage 4 of PlateMATE 3
2.4 Obtain a prepared Eosin Y dye plate containing 35uL of 260mg/L Eosin Y. Plates should be stored at room temperature in the dark. Only 260mg/L plates should be used for this QC. Other areas have plates of different Eosin Y concentrations. 
2.5 Shake on an orbital plate shaker for 1 minute at setting 10.

2.6 Centrifuge the plate for 1 minute at 1000rpm.

2.7 Unseal the foil seal from the dye plate. 

2.8 Place the dye plate on Stage 1 of the Platemate with well A1 in the top left corner. 
2.9 Open file “Dye Test FOS_RCA Costar Fosmid384 Innoculation 2ul DT 20070604.cms” (located on desktop).

2.10 Press play button “►” to initialize the program and then press Start to run program.
2.11 Remove Costar plate once program has come to an end, clear seal, mark with time, operator initials, “Fos Inoc Dye QC,” and spin down for 1 minute at 1000 rpm.
2.12 Allow Costar plate to sit for at least 20 minutes before reading. The readings will not be accurate if readings are taken before 20 minutes. The dye requires 20 minutes to evenly diffuse in the water.
2.13 Read Coastar Plate on the manual spectramax 
a. Open “Eosin Y Dye QC” folder located on the desktop

b. Open file “520nm Dye QC Blank.pda”

c. Click on the button “Read”

d. The pop-up window “Select Section” will appear. Select “Normal” and then “OK.”

e. The pop-up window “Replace data on Plate #1” will appear. Click on “Replace.” 
2.14 Analyze Costar results

a. . Open “Eosin Y Dye QC” folder located on the desktop
b. Open PM3 0.7uL Eosin Y260mgL2008.04.xls data sheet
c.  
d. Change date and operator to current date and operator. 
e. 
f. Select am or pm shift.
g. Copy values column from “520nm Dye QC Blank.pda” containing recently read values.

h. Paste into values column (column B) of open spreadsheet. 
i. Save spreadsheet 
j. If a value appears with red formatting in the 384 wellmap of the excel sheet change out individual tip that has performance problem. 

k. If a value with red formatting appears twice on the same well position after tip has been changed, submit an instrumentation work request. 
l. If more than 20 tips are bad, change out entire tip magazine. 
2.15 Close out Costar program: Click Don’t Save
2.16 Close drawer on Spectramax by pressing the drawer button on the Spectramax instrument.
2.17 Throw away plate containing dye and water. 

Procedure Microfill Plate Crane 

NOTE 1: All reagents/stock solutions should be prepared prior to the start of the procedure. (1x1L 2% Bleach, 1 x 1L Milli-Q water, 2 x 1L LB + Glyc + Chloramphenicol + Arabinose).
1. Switching On and Rebooting
NOTE 1: Computer, PlateCrane, and Microfill should are normally left on, so inspect components before trying to turn them on. 
NOTE 2:  The system must be turned on exactly how the procedures suggests or it will not function properly.

1.1 Turn the computer power on. 

1.2 Turn the PlateCrane power on.  The switch is located on the back of the crane base.

1.3 Turn the Microfill power on.
2. Priming with 2% Bleach

2.1 Replace the 2% bleach bottle cap with an orange cap-tube fitting.
2.2 Connect the short Y-Tube fitting to the bleach bottle cap
2.3 Ensure waste container is empty, tubing is not crimped and lid is secure. Waste can be discarded down the sink. 
2.4 On the Microfill control pad, select the RUN button from the Main Menu screen.
2.5 Select PRIME.

2.6 Press the OPTIONS button until 120 ML method appears on the screen.

2.7 Select ENTER 
2.8 Select START. Perform the bleach priming once.

2.9 Disconnect the short end of the Y-tubing from the bleach bottle’s cap.
3. Priming with Milli-Q water
3.1 Replace the Milli-Q water bottle cap with an orange cap-tube fitting. 

3.2 Connect Y-tubing to cap-tube fitting to Milli-Q water Select RUN button from the Main Menu screen.

3.3 Select PRIME
3.4 Press the OPTIONS button until 200ML method appears on the screen. 200ML program should be used following the bleach wash.

3.5 Select ENTER
3.6 Select START.  Perform the water prime thrice. 

3.7 Disconnect the water bottle’s cap-tube fitting from the Microfill.

4. Microfill Dispense Setup 
NOTE: An LB Broth +7.5% glycerol +Chlor + Arabinose bottle contains 1L. 1L produces approximately 35 plates. To connect more than one bottle tubing to microfill must be connected via a long “Y” tubing set up.

4.1 Replace the LB Broth +7.5% glycerol +Chlor + Arabinose bottle cap with an autoclaved, blue cap-tube fitting and connect to the Microfill via “Y” tubing. Make sure that the vent hole is not covered.

NOTE: Make sure that the tubing reaches the bottom of the media bottle.
4.2 Press the Main Menu button to return to Main Menu display.  
4.3 Press RUN.

4.4 Press Prime.
4.5 Press Options until you get to Trough_Prime.
4.6 Press Enter.
4.7 Press Start. Run twice. Can hit Repeat on control pad. 
4.8 Press the Main Menu button to return to Main Menu display.  The Microfill robot is now ready to fill destination plates.  
NOTE: Returning to the main menu display establishes the communication between the Microfill and the robot arm. This is very important
5. Stacker Setup
5.1 Place the 384-well NUNC plates with lids in the appropriate stackers (stackers 1-4 in order). Make sure that all of the plates are in the same orientation.
5.2 Add 2 extra plates to the PlateCrane. One plate will be used as a sterility check of the PlateCrane process and one will be used for a sterility check of the PlateMate. Label one plate “Sterility Microfill” and one “Sterility PlateMate” and on both write the date and operator initials. 
5.3 Do not add or remove plates from stackers during a run.

6. Running PlateCrane Application
NOTE: PlateCrane software is usually up and running unless computer has been shut down. 
6.1 Double click on the “PlateCrane” software icon on the computer desktop.

6.2 Popup window “Run System in Simulate Mode” appears. Click No.
6.3 Click on F1 Run Methods.
6.4 Click Start Run
6.5 From the Available Methods column select STACK RUN and click Continue.
6.6 Pop up window “Is Method List Complete” appears. Click on Yes.
6.7 On next window click on stackers containing plates. Selected stackers will turn white. Press Enter when done. 
6.8 On the next window press spacebar to unpause and start program. 
6.9 [image: image3.png]


A popup window “Is the PLATE CRANE clear to HOME now” appears. Click on YES only if there are no obstructions above the stackers.  
CAUTION!  ROBOT CAN MOVE FAST – KEEP CLEAR.
6.10 Pause instrument by pressing spacebar. Perform visual check on first plate dispensed. Press spacebar again to restart instrument. 
6.11 Once the method has been completed, the robot will home itself and remain there.

6.12 Remove plates by lifting stacker off its base and sliding the plates out of the stacker.
6.13 Remove the sterility plate and set aside until end of processing batches on Platemate. 
7.  Cleanup (rinse manifold with bleach and water between each run)
7.1 Cleanup Guidelines:


a. Back to back batches is considered 0 time through 1 hour, and no bleach wash with water rinse would be required.

b. At a time greater than 1 hour, the operator is required to complete a bleach wash and water rinse.  The procedure for doing this is in the setup and below.

c. At the end of the shift, a bleach wash and water rinse is required before shutting down the instrument.

7.2 After the Microfill has been used, decontaminate the Microfill cap-tube fitting from the used media bottles by rinsing with 70% ethanol using a squirt bottle. 
7.3 Remove the Microfill cap-tube fitting and place it in the dishwashing bin. The caps should be cleaned and autoclaved by the operations technician. 

7.4 Connect the short Y-tubing to the bleach bottle cap. Make sure that the vent hole is not covered.

7.5 Following the 2% Bleach Priming instructions in step 2 about how to prime 2% bleach though the Microfill. Left over bleach can be discarded down the sink. 
7.6 Disconnect the bleach bottle’s cap-tube fitting from the short Y-tubing and connect the Y-tubing to the water bottle.

7.7 Following the Water Priming instructions above in step 3 to prime water through the Microfill. (store tubing connected to water bottle overnight)

7.8 Dispose of Microfill Plate Crane waste down the sink. Waste container should not sit overnight with waste in it.   

7.9 Leftover media should be poured down the sink followed by an equal amount of water.  Empty media bottles should be placed in the recycling bin.

Barcode Generation 

1. Printing Barcodes for Fosmid Induced Media 384 NUNC Plate
1.1 Go to Venonat(Libraries DB(Step 6(Fosmid Innoculation Plate Barcode Generator.
1.2 Enter the number of plates that will be inoculated and select an appropriate barcode printer.

1.3 Click on Print Barcodes.’

1.4 Stripe the barcodes on the right side with a green and yellow sharpie. (Green = Fosmid, Yellow = Induced).

1.5 Add labels to 384 well NUNC Plates from PlateCrane on the frosted side opposite from the A1 well.
Procedure Platemate 2ul glycerol stock transfer
1. Inoculation Using PlateMATE

1.1 Remove plate lids from source and destination plates and discard.

1.2 Add 70ml of fresh 2% bleach to the bleach reservoir.  (bleach will be changed out after every 20 plates)
1.3 Check that waste reservoir is empty.
1.4 Check that water source is adequately full.
1.5 Load the glycerol stock plates into Left Stacker B (Start Source) with A1 wells facing back left corner (no lids). The Blank Sterility PlateMate plate should be run as the last plate of the day. 
1.6 Load the barcode labeled 384 well NUNC Plates containing 70ul per well of LB + 7.5% Glycerol + Chlor + Arabinose into the Stacker B (Start Destination) on the right side of the machine with A1 wells facing back left corner (no lids). The Sterility PlateMate plate should be run as the last plate of the day. 
1.7 Open the PlateMate program “FOS_RCA_Fosmid384_innoculation_DT_20060926.cms.” File resides on the desktop. 
NOTE: This program will transfer 2μl of glycerol stock from a 384-well LB/Glyc Nunc plate to a 384-well NUNC plate containing 70ul of LB +7.5% glycerol +Chlor +Arabinose. 
1.8 Click on Play
1.9 Popup window “Edit Global Value” will appear. In field opposite “Number of Plate to Innoculate” enter number of plates to run in batch. Click OK
1.10 Popup window “Execute Sequence File” will appear. Click on Start
1.11 A popup window “Execute run, pause” will appear. Click OK.
1.12 At the pause and at the end of the run, the Barcode Verification and Submission program will open on the desktop. Select the correct information from the dropdown menus: Operator, Inducer lot, Fosmid Innoc instrument, Media dispense instrument, Media lot, Fosmid Antibiotic lot, and Batch Date. 

a. If the window is gray, then all barcodes were successfully scanned and no mix-ups occurred.  Fill in the requested information and click Proceed until Upload button appears. Click Upload. 
b. If the window is yellow, the barcode scanner did not scan one or more plate barcodes. Carefully identify the plates that need to be scanned into the form (matching source and destination plates) and scan them manually using the handheld scanner. Fill in the requested information and click Proceed until Upload button appears. Click Upload. 
c. If plate needs to be failed select Do Not Submit column box next to plate. A comment text box will appear. Fill out field for why plate was failed and proceed as above. 
d. Sterility Plate for Platemate will need to be failed. 

e. Click Ok at popup window for failure confirmation.
f. If there is a problem with barcode submission on the platemates, the plates can be scanned in  manually in the Libraries DB in Venonat 
i. Go to Venonat(Libraries DB(Step 6(Fosmid Innoculation Form
ii. Enter in required fields (Operator, Inducer lot, Transfer instrument, Media dispense instrument, Media lot, Antibiotic lot)
iii. Scan in Plate to appropriate column fields. Make sure plates are correctly matched up with destination plates (horizontally). 
iv. Click Submit.
1.13 Remove the source glycerol stocks from Left Stacker A (End Source) and seal with aluminum foil lids using the automated pneumatic sealer.  Rack plates split by libraries, label rack “Fos Done and Date” and place rack the –80°C freezer for re-racking.
1.14 Remove the destination plates from Right Stacker A (End Destination) and place NUNC lids on them.

1.15 Empty and replace bleach from bleach wash station in between each batch.
1.16 Empty waste carboy in between each batch.
2. Incubation

2.1 Place the inoculated destination plates with lids in a large white tray.
2.2 Label tray with tape “ Fos RCA, in date, in time, out date, out time”
2.3 Incubate for 18 hours in 37C static incubator. 
2.4 Remove and read the two sterility plates; Microdrop Sterility and PlateMate Sterility.
a. On the manual Spectramax machine open “shortcut Growth Plate Evaluation“ from the desktop.
b. On the window “Growth Evaluation v1.5 “ that pops up, enter operator initials and select “TEST 0000”
c. Click Read Plate.
d. The popup window “Blank Plate” will appear and click Yes, so as not to submit this data to the database..
e. If all wells are not red on the wellmap displayed, then clean bottom of plate again with a kimwipe and repeat a – d. 
f. If all wells are not red again on the wellmap displayed, then contact your shift manager to see how to proceed.
2.5 Remove tray and move to RCA 4C deli. If plates are not going to be processed within 5 days then foil seal and store at -80C until plates are to be used. 
3. Platemate Cleanup and Shutdown
3.1 Remove tips:
a. Using the Add-Ins/Change Pipette or Tips Menu
b. Under Replace Pipettor or Tips Tab
c. Select tips only.
d. Select Remove Tip Magazine.
e. Select Home Pipettor.
f. Click Start
g. Remove the old Tip Magazine.

h. Click Done
i. Exit ControlMate program.
j. Popup window will appear asking to save changes. Click No.
3.2 Empty bleach trough and remaining bleach in reagent bottle into sink. Rinse bleach trough with Milli-Q water. 
3.3 Empty waste carboy into sink. Waste carboy can not sit overnight with waste in it.
3.4 Turn off PlateMate. 
3.5 Empy autoclave waste and fill waste container with new autoclave bags (double bagged).














1. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
2. 
a. 
b. 
i. 
ii. 
iii. 
iv. 
v. 
vi. 
vii. 
viii. 
Reagent/Stock Preparation

Milli-Q Water (made daily, 1L)
1. Fill an autoclaved sterile 1L glass bottle with Milli-Q water from one of the dispensaries in the lab. 
2% Bleach (made daily, 2x 500ml)
1. Pour 20 ml of Sterile Sodium Hypochlorite 5% into a 1 Liter autoclaved glass bottle.

2. Add 980 ml of Milli-Q water to bring volume up to 1000 ml.

3. Cap the bottle and mix solution by inverting it several times.
LB Broth with 7.5% Glycerol + Chloramphenicol + Arabinose (made daily)
1. Add 368ul of chloramphenicol stock solution (34mg/ml) into 1L of LB + 7.5% glycerol
2. Add 2ml of 1% arabinose stock solution to same bottle of LB + 7.5% glycerol
3. Cap bottle and gently invert several times to mix chloramphenicol and arabinose.
4. Wrap bottle with aluminum foil.
5. Label bottle with initials, date, “+Chlor,” and “+Arabinose”

Antibiotic Preparation and storage (as needed)
Chloramphenicol solution (34mg/ml stock solution): Add 0.51g of chloramphenicol to 15ml of 100% ethanol in a 15-ml Corning tube covered with foil tape. Store at -20˚C.

NOTE: For each new antibiotic mixture, report the antibiotic lot, date, and operator to the QC group (whoever handles reagents) so that it can be entered into the database as a new lot.
Inducer (Arabinose) 10% stock solution preparation (as needed)
1. To a 50ml conicle centrifuge tube add 45ml of Milli-Q water

2. Add 5g of Arabinose to the 45ml of Milli-Q water.

3. Invert until Arabinose is dissolved.

4. Aliqout 2ml of the 10% Arabinose solution into 2ml centrifuge tubes (makes approximately 25) and place in rack marked with initials, date, and arabinose lot number.

5. Freeze 10% Arabinose solution aliquots at -20C until use.
70% Ethanol (made as needed)
1. Pour 1,474ml of 95% ethanol to a 2-L graduated cylinder. 

2. Add 526ml Milli-Q water to bring the volume up to 2L.
3. Transfer the mixture to a 2-L glass bottle and mix the solution by inverting the bottle several times.
3. 
1. 
2. 
3. 
4. 
5. 

1. 
2. 
3. 
4. 
5. 
6. 

1. 
2. 
3. 





































































	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix
CHANGES TRACKING
10/06/2008 – Updated for Recommitment to Zero Injuries

· Calibration Check Section –

· Steps 2.14a and b – Updated file and folder names.

· Step 2.14b – Deleted the option to choose between new or old tips.

· Step 2.14h and i – Changed “LL” to “value”
· Step 2.14g – Deleted instruction to save spreadsheet filename in a specific format.

· Step 6.5 – Changed method from “4STACKRUN” to “STACKRUN”.
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