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Summary PRINT  \* MERGEFORMAT 
Upon receiving transformation stocks from the Cloning Technology group, the transformation stocks are plated onto 254 x 254mm dry bioassay agar plates using glass beads. The plates are then incubated for 18 hours in preparation for colony picking on the QPix instruments. 
Materials & Reagents

	Materials/Reagents/Equipment

Disposables

5mm Glass Beads, Soda Lime
15-ml Centrifuge Tube   

50-ml Centrifuge Tube

10-ml Serological Pipette
Safe-Lock 2.0-ml Microcentrifuge Tubes
Reagents
LB Chloramphenicol 20 X-gal plates (254mm)

LB Chloramphenciol 12.5 X-gal plates (254mm)

LB Kanamycin 30 X-gal plates (254mm)

LB Carbenicillin 150 (254mm)

SOC medium, 20ml/vial

Pure Bright Germicidal Bleach

100% Ethanol (200 Proof) 

Milli-Q Water

70% EtOH (140 proof)
Equipment
EDP3 Electronic Pipette
Rainin 5ml, 1000ul, 500ul, 200ul, 100ul, 2ul

Automated Shake ‘N Plate

37(C Incubator
	Vendor

Fisher 

Corning/VWR

Corning/VWR

Falcon

Eppendorf

Teknova

Teknova

Teknova

Teknova

ISC Bioexpress/ Growcells

Monahan Paper Company

AAPER Alcohol (LBNL)

Millipore Milli-Q System

Pharmco

Rainin

Rainin

-

VWR
	Stock Number

11312D

430052

430290

357551
22363395

L4490

L4113

L4948
L4940

MBLE-8003

775011

6810-13289

-

111000140

-

-

-

-


EH&S

JGI employee performing this procedure must wear a lab coat, gloves, and safety glasses at all times.  Employee must also adhere to the ergonomic required practices established for this protocol.
Procedure

NOTE 1: A weekly plating schedule will be posted in the lab denoting which libraries are to be plated. An electronic copy also exists in eRooms at My eRooms > JGI Production Documentation > Production Throughput Planning > Plating Assignments.
NOTE 2: Always clean surfaces with 70% ethanol before placing the bioassays on them or prior to performing any work.
1. Using the Database to Select Libraries

(See RP "Plating-Computer work") 
NOTE 1:  No more than 10 different libraries should be assigned to any one operator at a time

NOTE 2:  BAC clones are found in a separate queue from microbes, whole genome libraries and LANL-WFO libraries.
NOTE 3:  A maximum of 40 bioassays can be plated by a single operator in a given day when combined with other job tasks such as OD Reading and Agarose Gel QC. 
1.1 In the Venonat database, click on Libraries DB ( Step 4: Plating( Step 4a: Plating Queue (Select Library for Plating( Choose either Whole Genome Plating Queue or Clone Plating Queue. 

1.2 Upon submitting the queue, a new window titled Select Libraries for Plating will open that contains all of the libraries possible to plate in that Library type (Refer to Figure 1 in Appendix A). 

1.3 You will select which libraries to plate according to the libraries that were assigned to you. 

1.4 Find the library(ies) you were assigned and select your name and input the number of bioassays you will be plating.

1.5 For each library you selected, click on the blue highlighted link “PS Info” under Plating Stock Info column. 

NOTE: This will open a new window showing the number of tubes that exist for this library and the location of the tubes in the transformation stock freezer.

1.6 Click on the blue highlighted barcode.  This will open a new window displaying the Plating Action Plan.  Input the number of bioassays you will be plating for this specific library.  Click Submit
1.7 Clicking submit will update the Plating Action Plan
NOTE: Print this page for the plating binder located above the Mixing Station. This page will give you the following information: library name, Genus species name, project I.D., volume of plating stock to be used, freezer location of stock tubes,  antibiotic to be plated on, amount of SOC to use, and number of bioassays to be plated.

1.8 Return to the plating Queue and repeat steps 1.5 through 1.7 for each library

NOTE: Before printing barcodes you should confirm that all tubes for plating are present in the freezer and contain enough plating volume for your request.

1.9 When you have printed out all of the action plans for the library(ies) you will be plating, return to the main plating Queue and click submit.  This will take you to a new window to print off the barcodes.  Select the Libraries Barcode Printer (Room 139).  Click Print Barcodes.  Retrieve barcodes from the printer and keep with your notebook until bioassays have dried.  
NOTE 1: If the barcodes did not already print, press the Online button of the machine. Once your barcodes have printed: Press Online again, to take the machine off line, and then press Feed, in order to have enough barcodes so that you can tear the strip off ( If you do not take the barcode printer offline before pressing Feed, the printer will print multiple copies of your last barcode). The barcodes should have the library name and bioassay number clearly marked. 
NOTE 2: Mark all of the barcodes for a specific library with a unique color (use a highlighter or marker). Also mark each label according to antibiotic. Red = Carb, Blue = Chlor, Green = Kan. This helps the picking operators keep all the bioassays for that given library and antibiotic together.  Make a single mark down the side of the barcode.  Do not cover up the actual barcode.
2. Drying Bioassays
NOTE 1: When transporting the bioassays on a cart, make sure to wipe the cart down with 70% ethanol and a paper towel. (See RP "Plating-Cleaning Cart")
NOTE 2:  Throughout the plating process it is important to keep the bioassay upside down until you are actually plating to prevent excess condensation and debris getting on the agar.
2.1 Remove the desired number of sleeves of bioassays containing the correct antibiotic from the 4oC deli. (See RP "Plating - Removing Bioassay from Deli”)
2.2 Check expiration dates on each sleeve. Use the oldest ones first. Do not use anything that has expired.

2.3 Open each sleeve of bioassays with a safety approved scalpel on a clean workspace. (See RP "Plating - Removing Bioassays from Packaging”)
2.4 Examine plates for contamination and irregularities (Irregularities: agar cracked, uneven agar levels, too much or too little agar on plate, fungal or bacterial growth etc.). Refer to Figure 2 in Appendix A. If the plates are unusable, fail the plates out of the system and pass them to QC for further testing.

NOTE: To fail the plates by lot number go to Venonat ( Libraries DB (Step 4-Plating/Fail Bioassay Lots PRIOR to Plating. Enter in operator, failure mode, lot #, and additional comments.  If contaminated, place bioassay in autoclave waste only after showing QC.  All other bioassay irregular plates should be placed in a tray marked Failed bioassays not contaminated, located in Deli 3.
2.5 Dry the outside of the plates with a paper towel and tilt the plates on their side to drain any excess liquid from the plate into the trash or onto a paper towel. (See RP "Plating - Drying Bioassays")
NOTE: Use the suction cup tools provided to lift the agar tray out of the lid.  This will prevent you from having to grip the bioassay awkwardly.
2.6 Place the plates with their lids down and ajar into the two “Drying Only” 37oC incubators located in Rm139, so that as the plate warms, moisture can escape. 

NOTE 1: Do not place any of the plates against the back of the incubator where hot air is blown out of the vents. Placing plates in the back will cause them to dry non-uniformly and can affect the flatness of the agar surface making them difficult for the Q-Pix machines to image.
NOTE 2: The bioassays should be placed 3 per shelf when possible, but twenty plates can fit in one incubator with 2 plates on the top and 2 on the bottom and 4 on the remaining shelves.
2.7 Check the bioassays in the incubators after 45 minutes and then every 15 minutes thereafter  to see which bioassay plates are dry (plates dry at different rates based on their location in the incubator).
NOTE 1: Drying time can take approximately 1-2 hours. 

NOTE 2: The bioassays you plate must be completely dry, otherwise the extra moisture will prevent the proper absorption of the plating mix and make the plates unpickable. Be careful not to over dry the plates - over drying may interfere with proper spreading of colonies as well. Examine each bioassay carefully for irregularities or contamination before use.

2.8 Take out all of the plates that do not contain droplets of moisture on the agar surface. If any plates still have liquid on their surface, leave them in the incubator for further drying. 

NOTE: Cover dried bioassays with foil on your cart (The antibiotic is light sensitive and it also helps to keep them free of debris and possible contamination) while waiting for others to dry.
2.9 Once you have all of your bioassays, stack them into sets of 20 with their lids down.

2.10 With the vendor barcode on the bioassay facing you, affix the human readable barcodes to the left side of the plate next to the vendor barcode. Confirm that the library on the barcodes is being plated on the correct antibiotic.  Cover plates with foil until plating.

(See RP "Plating - Labeling Bioassays")

NOTE: Do not cover the existing vendor barcode on the bioassay with the human readable label.  This pre-existing barcode is scanned during picking and must be fully readable.

3. Finding your transformation stock
NOTE: The following steps can be performed while the bioassays are drying.
3.1 Transformation stocks are found in the Darwin Freezer (-80oC freezer) in room 139. Obtain an insulated bucket full of ice in which to put your transformation stocks. 

3.2 Using the Plating Action Plan sheet printed out in step 1.7 and the column labeled Location,  Box number, and barcode,  look for the box containing your transformation stock. Inside each box are multiple transformation stocks with their library name on the cap.  You may need to hunt through the box to find your libraries with the specific tube number:

(See RP "Plating - Removing Boxes from Freezer")

NOTE 1: Pull out a rack and set it on the countertop rather than shuffling through the freezer with the door open; Some times the boxes get stuck in the racks and need to be tapped out using a blunt tool. It is important to keep the freezer temperature at -80(C.  It is also important to minimize the amount of time the freezer door is open.

3.3 As you remove your transformation stocks from their boxes, immediately place them in ice. 

NOTE: Transformation stocks will take approximately 15-30 minutes to thaw on ice.  DO NOT THAW THE TUBES IN YOUR HANDS OR AT ROOM TEMPERATURE
3.4 If you cannot find your transformation stock, alert your supervisor about the missing transformation stock and see if there is another library to plate.  If you are unable to plate a library you had chosen and submitted, you will need to remove it from the DB.

a. Libraries DB ( Step 4: Plating(Step 4C: Perform plating to send to picking.

b. Find your library and under the Action Step choose DID NOT PLATE. 
NOTE:  If time does not permit, you could also do this at the very end of plating 
3.5 Once you have removed your transformation stock for each library you must log that tube out of the freezer in Venonat.

a. Click on Libraries DB ( Step 4: Plating( Step 4B: Plating Stock Tubes Freezer (remove & enter tubes)

b. Type in your library names in the “Enter a list of items at the
level chosen above to look for:” field
c. Scroll down and click on the box number for the specific barcode your plating action requests. 

d. A new window will open. Your tube will be highlighted in red.  Click the box on the far right labeled “Remove from freezer”

e. Select you name from the Operator menu and hit submit
4. Preparing the Plating Stock Master Mix
(See RP "Plating - Preparing Plating Stock Master")

4.1 You will prepare 2ml of plating mix (SOC media plus transformation plating stock) for each bioassay being plated.  Use the appropriate pipettes and containers to create mix.
a. For libraries that require only one bioassay plated, you will use a 2 ml tube, “shooter”, for each sample library.

b. For libraries requiring multiple bioassays you will use a 15ml or 50ml conical tube,  or a small sterile 100ml glass bottle depending on the total plating volume needed.

4.2 Preparing plating mix tube:

a. Clearly label the plating mix tube or container with the appropriate library name and place it in ice.

NOTE:  It is extremely important to keep multiple libraries separated in order to avoid cross contamination so organize in whatever way is necessary: Color coding, multiple ice buckets, etc.

b. Using the proper Rainin pipette(s) with filter tips, aliquot the correct Amount (ml) of SOC, found on the PLATING ACTION PLAN printed from step 1.7, into your plating mix tube.
(See RP "Plating - Automatic Pipette")

NOTE 1:  Check the SOC bottle before using for any contamination.  The broth should appear clear, not cloudy.  

NOTE 2:  Discard any leftover sterile SOC broth down the drain, if there is only a small amount left.  If you have a large amount, write your initials, date and time on the bottle and incubate at 37 degrees.  If there is no growth (cloudiness) after 18 hours, you can go ahead and use it. Operators on the shift following yours should not use this SOC for plating, as contaminants may not be visible for at least 18 hours.

c. Double check the library name and barcode number on the transformation stock tube against the DB printout

NOTE:  Libraries can look very similar (i.e. FHGC and FGCH)- check carefully

d. Make sure that your tube of stock is thawed entirely before aliquoting. Mix the tube gently by inversion 2-3 times to have a uniform suspension of cells. 

e. Using the proper Rainin pipette(s) and barrier tips, Aliquot the Volume (µl) of Plating Stock to be used, into the corresponding prepared plating mix tube filled with SOC.

NOTE 1:  Rinse the pipette tip by pipetting up and down into the SOC a few times.  This assures that you have gotten all of the plating stock out of the tip and into the SOC.

NOTE 2: If you complete a tube(s) of transformation stock, retain tube(s) until the end of plating event –See Step 7.6 
f. Cap the “Master Mix” tubes or bottle and mix gently by inverting.  Place in ice.

4.3 After you have made your plating mixes, return the transformation stocks back to the freezer immediately and log the tubes back into the correct freezer location through Venonat:
a. Click on Libraries DB ( Step 4: Plating( Step 4B: Plating Stock Tubes Freezer (remove & enter tubes)

b. Click on the freezer box number under “Darwin Freezer”

c. Type/scan in your tube at the bottom of the page

d. Select your name from the Operator menu, click submit.

5. Plating Process with Glass Beads:
5.1 Set up the bench where you will be plating:
a. Spray and wipe down the bench top with 10% bleach and then 70% ethanol.
b. Make a collection container for your dirty beads by pouring about 250ml of 10% bleach into a 500-ml beaker.
NOTE: More than 250ml may be needed to completely submerge the beads in the 10% bleach solution.  You may need to add more bleach to fully submerge the glass beads.
c. Place the dirty bead beaker and the 250-ml flask full of clean glass beads within reach.  Keep them in secondary container.
5.2 Keep bioassays on a cart at your side or place them on the bench top if space is available.
5.3 Obtain a Rainin 10ml programmable pipette and appropriate 10ml tips.  You will need a new tip for each library being plated.
5.4 Plating with the glass beads:
a. Remove 3-5 plates (set 1) from the stack and flip them so their lids are up. The number of plates you pull out depends on how many you are plating for a given library.
b. To each plate, add approximately 15-20 beads. 18 beads is the optimal number for consistent spreading.
NOTE: If too many beads are added by accident, excess beads should be dumped into the bleach beaker.

c. Mix your shooter or tube containing the plating mix immediately before dispensing.  
d. For plating a single bioassay library, lift the first lid and dump the contents of the shooter, which corresponds to that bioassay (make sure to shake it to get all possible liquid out).
e. For plating many bioassays of the same library, use a 10ml pipette to draw up 8ml of the mix for 4 bioassays (6ml for 3 bioassays, 4ml for 2 bioassays, 2ml for 1 bioassay), dispensing 2ml of the plating mix onto each bioassay.
NOTE: Pour any leftover plating mix onto the last bioassay for that particular library.  Use a pipette to get any remaining stock left in the bottom of the tube.  There may be 100-200µl left in the tube.

f. Close the lid of the plate and set it to the side with the lid facing up. Continue this process with the remaining plates in the batch and place all of them into the automated Shake ‘N Plate. (see RP "Plating- Loading Shake-N-Plate ")
g. Click on the desktop icon “Shortcut to JGI Plate Tilter”

h. Run plating program by clicking the PLAY button.
i. While program is running, repeat steps a-f for the second batch of bioassays.
NOTE:  Mix the “Master Mix” tube between each set of bioassays being plated.  This will ensure a uniform suspension of cells.

j. When first batch is completed on plating tool, remove bioassays from tool and set aside.  Leave the beads on the bioassays until all bioassays have been plated.
k. Place next batch in tool and repeat steps g-k.
l. Continue this process until all bioassays have been plated.

m. Return to previously plated bioassays.  Remove the beads from the bioassay by tilting plate and opening lid.  Dump the beads into the 10% bleach container.
(See RP "Plating- Removing Glass Beads")


CAREFUL!  Be careful not to splash bleach on yourself or onto the bioassay.

NOTE:  Additional shaking will not speed up the absorption time and may be detrimental 
to the cells.
n.   After removing the beads, flip the bioassay over so the agar is on top and set it on the     lid.  Leave the lid ajar to allow for additional drying and absorption.  Allow them to dry for an additional hour. You can stack them on top of each other and cover the top of each stack with foil.
5.5 Log out of the plating program and turn off the plating tool instrument
6. Clean Up:
6.1 The centrifuge tube and 10ml pipette tips used for plating should be placed in the autoclave waste.
6.2 Clean the bench with 10% bleach followed by 70% ethanol.
6.3 Cleaning the Beads (only when the bead waste container is full):
a. Once beads have been soaking in 10% bleach for a minimum of 15 minutes, drain bleach in sink.

b. Fill the beaker with tap water, drain off and dry in hood.

c. Empty dry beads into small glass waste container in Rm 143.

7. Incubation and “In Plating” Database:
7.1 Place the bioassays upside down in stacks of five into one of the “Incubation Only” 37oC incubators for 18 hours. Place a maximum of five stacks of five plates per shelf in the incubator. On the very top shelf, place only two stacks of five plates.  Only place two stacks of five plates on the back of the shelf for better ventilation to the rest of the plates
7.2 Record your initials, the number of bioassays, the date, and the time in, and the time out (18 hours later) on the Bioassay Incubation sheet on the outside of the incubator 
NOTE: 18 hours is an approximation since colonies generally grow in 18 hours but some will require more or less time in the incubator to reach adequate size. The pickers will make sure the colonies are of good size before the plates are pulled out of the incubators.  But there are some libraries that require 20 hours:  These are listed on the door of the incubators.

7.3 In the Venonat database, click on Libraries DB ( Step 4: Plating( Step 4C Perform Plating to Send to Picking. On the next page are rows that showl you information about what you have plated, including how many bioassays you have made and the number of destination 384-well plates that were requested.
7.4 You will need to fill out the Plating Stock Barcode, Total Volume Used, SOC lot number, Plating Tool used and Action Step column for the libraries you have plated using the drop down list in each cell.
7.5 Click on SUBMIT.
NOTE:  Releasing your plates to picking is very important to do on the day you plated.  We will not be able to pick your plates until they are released.  If you don’t release your plates on the day you plated, you will need to go into the DB and state in the ACTION STEP that you did not plate that day and start all over again making new barcodes, and finding your bioassays in the picking deli to  re-label them.  This in not fun and no one will want to do it for you!!!  (
7.6 Any completed tubes that were saved in Step 4.2.e must now be trashed.
a. Click on Libraries DB ( Step 4: Plating( Step 4D Plating Stock Tube Change/Trash form

b. Enter the library for the tube you finished in the “Please Enter a list of Libraries” field

c. Click “Change Tube Info” button

d. Click Submit

e. Find your tube, click the “Trash Tube” button

f. Add the following comment to the comments section: “Tube Empty”

g. Select your name from the Operator menu

h. Click submit

i. Trash tubes in autoclave waste

7.7 Following the 18-hour incubation period, operators will check the bioassays to make sure they have colonies that are the appropriate size before removing bioassays from the incubator. Refer to Figure 3 in the Appendix for the criteria for acceptable colony sizes.

7.8 Remove the plates from the incubator (primarily done by picking operators) and inspect the bioassays for any irregularities.  Possible irregularities are extra-large colonies, discolored colonies, colony smearing, or a large concentration of satellites. Refer to Figure 4 of the appendix for irregularities that would render the bioassays unpickable. If necessary, alert the supervisor.

NOTE:  If the plates are unusable, fail the plates out of the system. To fail the plates with barcodes go to Venonat ( Libraries DB ( Fail  or Mark unused Bioassays After Plating. Enter in operator, failure mode, lot #, barcode, and additional comments.  Bring the bioassay to QC once it has been failed, and then throw them into the autoclave.

7.9 Place the bioassays in the picking deli of room 144, where unpicked bioassays are kept.
Reagent/Stock Preparation

10% Bleach

In a 2-L bottle: Add 200ml bleach to 1800ml Milli-Q water. Mix well. Label: 10% Bleach, date, and your initials. 

Troubleshooting

1.  In the event that you make stock but are unable to plate it, add glycerol to the “master mix” so there is a total volume of 10% glycerol in the tube and refreeze at -80C.  Clearly label the tube with your initials, the date made, the volume and how many bioassays can be plated.  Let your supervisor know.

2.  There are sometimes alternate antibiotic sources that can be used for certain vectors.  If you make stock and the specified bioassay type is not available, please check with your supervisor or check on PTS under the “View and Edit Active Vectors” link for antibiotics that can be substituted.


EX.  pCR4-TOPO can be plated on bioassays containing ampicillin, carbenicillin, or kanamycin

3.  If, after the barcodes have already been printed, you notice that there is a contaminated bioassay or you will be unable to finish plating the transformation stocks for that day, go to the Venonat database, click on Libraries DB ( select STEP 4-Plating( select Fail or mark unused Bioassays AFTER plating, scan in the failed or unused barcodes.

Appendix A

Figure 1. Select Libraries for Plating Window. Each row describes a different library. The rows are color coded to tell you what type of antibiotic each library needs to be plated on. In the top left corner of the window is the key for antibiotic and row colors.
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Figure 2. Examining bioassays for contamination or irregularities.
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Figure 3. The criteria for acceptable colony size.

Figure 4. Some examples of irregularities that would make the bioassay unpickable.
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Appendix B
AUDIT TRACKING
5/26/04 – Christine Lansang and Chris Daum performed an audit between 9:15AM – 1:40PM. The user was Miranda Harmon-Smith. Changes incorporated into protocol on 8/25/04.

8/22/2007 – Miranda Harmon-Smith began auditing all operators on the use of the updated protocol.

CHANGE TRACKING
09/30/08 – Recommitment to Zero Injuries Update

· Procedure Section:

· Step 2.4 – Add “fungal or bacterial growth” to “Irregularities”.

· Step 2.10 Edited step to clarify label use and location of label on the plate.

· Step 3.3 Deleted Note 2 (use ergonomic pliers to remove tubes).

· Corrected spelling of “pipette” throughout the document.

02/13/2009 - PCN 006 Sanger PLAT 2009.02.13.doc

· Procedure Section:

· Minor changes to steps 7.3 and 7.4

· Added references to Required Practices (RP) throughout the procedure. 

SOP Approval

	DEPARTMENT
	APPROVED BY
	DATE

	Lab Supervisor
	Kathleen Lail
	2/6/2009


Bubble-pox: caused by bubbles in surface of agar when agar is setting.





Agar Channel: caused by water condensing and dropping into agar when agar is setting.





Frozen Agar: feather like anomalies on surface caused by agar being frozen and then thawed.





Agar Blobs: may appear on lid or agar surface, caused by sloppy agar pouring.





Bacterial Growth: usually occurs around rim of plate, pungent odor





Fungal growth: may be dime size to the entire plate, sometimes no odor





Discolored-Large: Orange and milky-white colonies. Bioassay should be failed and not picked.





Satellites: High concentration of tiny satellite colonies visible.  Bioassay should be failed and not picked.





Lawn: Dense lawn of growth. Bioassay should be failed and not picked.





Smear: Plating error caused irregular growth. Affected regions should be excluded from being picked, or if it covers entire bioassay, it should be failed and not 


picked.
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