[image: image1.png]JGI S

DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
OFFICE OF SCIENCE



[image: image1.png]



                         

Automated Rolling Circle Amplification (RCA) on Plasmid Glycerol Stocks Using NEB Phi29 Mix 

Version Number:

5.1
Production Start Date:
2007.03.21

Version Released Date:
2009.06.01
Authors:


Arshi Khan, Nancy Hammon, Christine Naca

Reviewed/Revised by:
Danielle Mihalkanin, Cailyn Spurrell, Amber Nivens, Zalak Trivedi, James Han, Matthew Zane, Damon Tighe, Megan Kennedy, Yanan Meng, Michael Pintor, Gerald Ilog, Kathleen Lail, Gigi Pang, Miranda Harmon-Smith, Simon Roberts, Matthew San Diego, Valerie Tengco
Summary PRINT  \* MERGEFORMAT 
In preparation for sequencing, (New England Biolabs) NEB Phi29 mix is used to amplify the plasmid DNA template. This is a 2.7µl reaction (1.7µl of diluted glycerol stock in TE buffer and 1µl NEB phi29 mix). The PlateMATE plus robot is programmed to transfer 0.7µl of glycerol stock into 1µl of TE buffer, leaving 1.7µl of cells and TE buffer. The thermal cyclers are then used to lyse the cells and the Multidrop Micro is finally used to add 1µl of NEB Phi29 mix containing DMSO. The reaction is incubated for 20 hours at 30°C.  
Materials & Reagents

	Materials/Reagents/Equipment

Disposables

384-well Hardshell PCR plate

PlateLoc Peelable Heat Seal

50-ml Centrifuge Tube 

Aluminum Foil Lids

Clear Adhesive Plate Sealers

Reagents

NEB Phi29 mix

Protocol Bleach (5% Sodium hypochlorite)

70% Ethanol (140 Proof)

Milli-Q Water

Dimethyl sulfoxide, minimum 99.5% GC

Equipment
96/384-well Multidrop Micro w/ RapidStak
Multidrop Micro cassettes (plastic tip)

PlateMATE Plus

GeneAmp PCR System 9700

PlateLoc Thermal Plate Sealer w/ Benchcel 
Centrifuge 5461

Deerac 
Brandel Automated Plate Sealer

Multidrop Combi nL
	Vendor

BIORAD

Velocity 11

Corning/VWR

CIC

Edge BioSystems

JGI
J. T. Baker

Pharmco - AAPER Alcohol

Millipore Milli-Q System

SIGMA

Thermo Electron

Thermo Electron

Matrix

ABI

Velocity 11

Eppendorf

Latitude

Brandel

Thermo Fisher Scientific (Matrix)
	Stock Number

HSP3951-F

06643-001

430290

FS100

48461

775011

111000190 

-

D5879-500ML

-

24073290
-

-

20130001-CS

-

-

RS-3000


EH&S

JGI employee performing this procedure must wear a lab coat, safety glasses, and gloves.  Protective eyewear must be worn while preparing 2% bleach solution and 70% Ethanol.
QC Check of Instruments

1. Matrix PlateMATE Tip QC for Plasmid RCA (0.7μL)
NOTE 1: A Dye QC should be performed on the Matrix PlateMates twice daily: once on the AM shift and once on the PM shift. 

NOTE 2: Use one prepared dye plate per day. After the AM tip QCs seal the dye plate and save for PM shift.

NOTE 3:  If doing QC’s on multiple instruments, one prepared dye plate can be shared between all instruments.

NOTE 4: Store dye plates at room temperature and away from a direct light source.

1.1. Obtain a prepared dye plate containing 35µL of 260mg/L Eosin Y. Plates should be stored at room temperature and away from a direct light source.
1.2. Shake on an orbital plate shaker for 1 minute at setting 10.
1.3. Prepare destination plate(s) by aliquotting 20µL of Milli-Q water into each well of a Black Costar plate using a Hydra (program 6 on Hydra 34)

1.4. Centrifuge the prepared dye plate & the Black Costar plate(s) for 1 minute at 1000rpm.

1.5. Unseal the foil seal from the dye plate. 

1.6. Place the dye plate on position 1 of the PlateMATE with well A1 in the top left corner. 

1.7. Place the Black Costar destination plate onto position 4 of the PlateMATE with well A1 in the top left corner.

1.8. Run ‘EosinY dye QC 2007.5JH’ program. The program will transfer 0.7µL of dye from the source dye plate into the Costar plate.

1.9. Once the program has completed the transfer, seal the Black Costar plate(s) with an Edge BioSystems clear seal and centrifuge for 1 minute at 1000rpm.

1.10. Allow the plates to sit at room temperature for at least 20 minutes. The dye requires 20 minutes to evenly diffuse in the water and will not provide accurate reading if taken too early.

1.11. After 20 minutes, remove the clear seal and read using ‘520nm Costar Blank’ program on the Spectromax.

1.12. Copy the well data and paste into appropriate data sheet. Each machine will have a separate data sheet. Each time a new set of dye plates is used, a new standard curve and worksheet will have to be created.

NOTE: Refer to the Eosin Y Dye QC protocol on how to generate a new standard curve ad worksheet.

1.13. The machine may only be used if the average is within the acceptable range. If the average falls outside of the acceptable range, notify your supervisor. Bad tips will be noted. If a tip is bad on two consecutive tip QCs enter a work request to have the tips fixed.

2. Hydra 384 Eosin Y Dye QC: (Only when Hydra is used as a backup buffer dispense instrument)

NOTE 1: A Dye QC should be performed on the Hydra twice daily: once on the AM shift and once on the PM shift. 

NOTE 2: Use one prepared dye plate per day. After the AM tip QCs seal the dye plate and save for PM shift.
NOTE 3:  If doing QC’s on multiple instruments, one prepared dye plate can be shared between all instruments.

NOTE 4: Store dye plates at room temperature and away from a direct light source.

2.1. Obtain a prepared dye plate containing 35µL of 260mg/L Eosin Y. Plates should be stored at room temperature and away from a direct light source
2.2. Shake on an orbital plate shaker for 1 minute at setting 10.
2.3. Prepare destination plate(s) by aliquoting 20µL of Milli-Q water into each well of a Black Costar plate using a Hydra (program 6 on Hydra 34)

2.4. Centrifuge the prepared dye plate & the Black Costar plate(s) for 1 minute at 1000rpm.

2.5. Unseal the foil seal from the dye plate.
2.6. Place Dye plate on the Hydra platform with well A1 in the top left corner.

2.7. Set hydra to Tip QC program and push ‘fill’. The Hydra will aspirate 3μl of dye into the tips.

2.8. Dispense 1μl of dye back into the dye plate by pushing ‘aspirate dispense’

2.9. Remove the dye plate from the stage and replace with a Costar plate containing 20μl of Milli-Q water in each well.

2.10. Dispense 1.0μl  of dye into the Costar plate by pushing ‘aspirate dispense’

2.11. Seal the plate with an Edge BioSystems clear seal and centrifuge the plate for 1 minute at 1000rpm.
2.12. Allow the plates to sit at room temperature for at least 20 minutes. The dye requires 20 minutes to evenly diffuse in the water and will not provide accurate reading if taken too early.

2.13. After 20 minutes, remove the clear seal and read using ‘520nm Costar Blank’ program on the Spectromax.

2.14. Copy the well data and paste into appropriate data sheet. Each machine will have a separate data sheet. Each time a new set of dye plates is used, a new standard curve and worksheet will have to be created.
NOTE: Refer to the Eosin Y Dye QC protocol on how to generate a new standard curve ad worksheet.

2.15. The machine may only be used if the average is within the acceptable range. If the average falls outside of the acceptable range, notify your supervisor. Bad tips will be noted. If a tip is bad on two consecutive tip QCs enter a work request to have the tips fixed.
3. Deerac Latitude for TE buffer dispense (1.0(l) .  Only when the Latitude is used as a backup instrument.
Note1: A Dye QC should be performed on the Latitude twice daily: once on the AM shift and once on the PM shift. 

Note2: Obtain dye from the 5.0L carboy and pour into an autoclaved 500mL glass bottle. Use the bottle until all dye has been used before obtaining a new aliquot of dye from the carboy. When a new aliquot of dye is used for the Dye QC, note the change on the data excel sheet. 

3.1 Gently shake the bottle of dye for 10 seconds.

3.2 Attach Eosin Y dye bottle to the reservoir cap.

3.3 Prime 5000ul of dye through the dispensing head.

3.4 Fill Costar plate with 20(l of water per well using a hydra.

3.5 Place plate on the shuttle with well A1 on the top left corner. 

3.6 Load “Dye QC” program by pressing “load method” then scrolling down to “Dye QC.” Hit “OK” to select the program.

3.7 Execute program by pressing “Run.”

3.8 Set the height of the tips following the directions on the Latitude touch screen. Directions will appear on the screen once “run” is pushed to execute the Dye QC program. Use the round knob on front of the dispensing head to adjust height.

3.9 Once height is adjusted, press “OK” to execute Dye QC program. 

3.10 Latitude will move the shuttle under the dispensing head and dispense 1.0(l of dye into each well of the Costar plate. 

3.11 Once the program has completed the dispense, seal the plate with an Edge BioSystems clear seal and centrifuge the plate for 1 minute at 1000rpm.

3.12 Allow the plate to sit at room temperature for at least 20 minutes. The readings will not be accurate if readings are taken before 20 minutes. The dye requires 20 minutes to evenly diffuse in the water. 

3.13 After 20 minutes, remove the clear seal and read using ‘520nm Costar Blank’ program on the Spectromax.

3.14 Copy the well data and paste into appropriate data sheet. Each machine will have a separate data sheet. Each time a new set of dye plates is used, a new standard curve and worksheet will have to be created. 

3.15 The machine may only be used if the average is within the acceptable range. If the average falls outside of the acceptable range, notify your supervisor. Bad tips will be noted. If a tip is bad on two consecutive tip QCs enter a work request to have the tips fixed.

Cleaning After Dye QC
3.16 Depressurize the bottle by going to “change bottle” from the “Service menu.”

3.17 Allow the bottle to fully depressurize. The screen on the Latitude will notify the user once the bottle has been fully depressurized. 

3.18 Remove the dye bottle and attach a bottle containing Milli-Q water to the reservoir cap of the Latitude. 

3.19 Prime 5000ul of Milli-Q water through the tubes to clean tubing. 

3.20 Repeat 4.14 to remove any residual dye remaining in the tubes. 

3.21 Depressurize the bottle from the “change bottle” menu. 
4. MD Micro Tip QC for RCA NEB phi29 mix addition (1.0uL)
Note1: A Dye QC should be performed on the MD Micro twice daily: once on the AM shift and once on the PM shift. 

Note2: Obtain dye from the 5.0L carboy and pour into an autoclaved 500mL glass bottle. Use the bottle for 2 weeks before obtaining a new aliquot of dye from the carboy. 

4.1 Gently shake the bottle of dye for 10 seconds.

4.2 Attach the NEB phi29 mix cassette to the MD Micro.

4.3 Insert the tubing from the cassette into the dye solution.

4.4 Press prime until the dye solution comes out of all eight tips on the cassette. 

4.5 Replace the BioRad plate holder on the MD Micro with the Costar plate holder.

4.5.1 Push the button on the lower left side of the plate holder (near well P1) to the left

4.5.2 Remove the plate holder from the MD Micro.

4.5.3 Insert Costar plate holder onto designated area on MD Micro.


      4.6 Place Costar plate, with 20ul of water in each well, onto plate holder. Use Hydra to 



dispense water into Costar plate.


      4.7 Set MD Micro to dispense volume to 1ul.


      4.8 Press start to dispense dye into Costar plate

4.9 Seal the plate with an Edge BioSystems clear seal and centrifuge the plate for 1 minute at 1000rpm.

4.10 Allow the plate to sit at room temperature for at least 20 minutes. The readings will not be accurate if readings are taken before 20 minutes. The dye requires 20 minutes to evenly diffuse in the water. 

4.11 After 20 minutes, remove the clear seal and read using ‘520nm Costar Blank’ program on the Spectromax.

4.12 Copy the well data and paste into appropriate data sheet. Each machine will have a separate data sheet. Each time a new set of dye plates is used, a new standard curve and worksheet will have to be created. 

4.13 The machine may only be used if the average is within the acceptable range. If the average falls outside of the acceptable range, notify your supervisor. Bad tips will be noted. If a tip is bad on two consecutive tip QCs enter a work request to have the tips fixed.
5. Combi Tip QC for RCA (1.0uL) Buffer Dispense
Note 1: A Dye QC should be performed on the Combi twice daily: once on the AM shift and once on the PM shift.

Note 2: Obtain dye from the 5.0L carboy and pour into an autoclaved 200mL plastic bottle. Use the bottle for 2 weeks before obtaining a new aliquot of dye from the carboy.

5.1 Gently shake the bottle of dye for 10 seconds.

5.2 Attach the tubing from the Combi nL to the dye solution bottle using quick disconnects following the Required Practice
5.3 Ensure protective cover is closed

5.4 If system is in standby mode, press any button to activate it. 

5.5 Scroll to “384 low profile (10mm)” on the main menu to access the plate type selection menu. Press OK, then select “384 Standard (15mm)” from the resulting menu.

5.6 Scroll down to the “ABC” icon and press OK to go to the method selection menu. Select “1uL QC” and press OK.

5.7 Press “Pressure” to pressurize the system ( A faint blue light will be on if the system is pressurized).

5.8 If the bottle does not pressurize, tighten the cap a little more and try again (no need to over-tighten).

5.9 Press “prime” until the dye solution comes out of all eight tips on the Combi (approx 30 seconds). 

5.10 Place Costar plate, with 20ul of water in each well, onto the plate holder. Use the Hydra to dispense water into the Costar plate.

5.11 Set Combi dispense volume to 1ul using dye qc method.

5.12 Press start to dispense dye into Costar plate. 

5.13 Seal the plate with an Edge Biosystems clear seal and centrifuge the plate for 1 minute at 1000 rpm. 

5.14 Allow the plate to sit at room temperature for at least 20 minutes. The readings will not be accurate if readings are taken before 20 minutes. The dye requires 20 minutes to evenly diffuse in the water. 

5.15 After 20 minutes, remove the clear seal and read using ‘520nm Costar Blank’ program on the Spectramax

5.16 Copy the well data and paste into the appropriate data sheet. Each machine will have a separate data sheet. Each time a new set of dye plates is used, a new standard curve and worksheet will have to be created.

5.17 The machine may only be used if the average is within the acceptable range. If the average falls outside of the acceptable range, notify your supervisor. Bad tips will be noted. If a tip is bad on two consecutive tip QC’s enter a work request to have the tips fixed. 

Cleaning After Dye QC

5.18 Depressurize the bottle by pushing “Empty”. Hold “Empty” until only a few bubbles remain in tubes.


5.19 Remove Dye bottle, and replace with a bottle containing Milli-Q water.


5.20 Press “Prime” and hold for about 30-60 seconds, until the water running through the tubing is clear, and no red dye remains.


5.21 Press “Empty” to depressurize the bottle and empty the remaining water out of the tubes.

Calibration Check Points
1. Combi Calibration (Primary Backup is the 2nd Combi nL)

NOTE: This should be done prior to dispensing TE Buffer into the 1st plate of each batch. 

1.1. Prior to dispensing any liquid, go to the balance and tare an empty 384-well BioRad plate.

1.2. Dispense 1μl of TE Buffer. (Refer to Procedure/3. Dispensing of TE Buffer Using  Combi nL)

1.3. Visually check to make sure that the reagent was dispensed into all 384 wells and that the well volumes are uniform.

1.4. Return to the balance and obtain the new weight.

1.5. Record these values in the QC measurements section of Venonat for each instrument and protocol.

a. Venonat ( Sequencing Prep DB ( New Instrument Calibration Tools(Add QC measurement.

b. Select Instrument from drop down menu: Combi #1 
c. Select Protocol from drop down menu: 1ul Buffer
d. Select Operator from drop down menu.

e. Scan in vendor barcode of plate measurements being taken on.

f. Enter weight.
g. Enter any comments. Plate order number and Batch number is often put in this field. Example: “1st Plate B3”

h. Click on Submit
i. Follow instructions for use under the status column.

1) Red – Weigh the next available plate. If weight is highlighted in red again, then DO NOT USE and ask the shift manager how to proceed. Enter in an Instrumentation Work Request.

2) Yellow- Weigh the next available plate. If weight is highlighted in yellow again ask shift manager on how to proceed. Enter in an Instrumentation Work Request.

3) Green – Weights are ok, continue to use

4) Blue – Calibration System is collecting data, continue to use. 
2. Hydra Calibration (Backup Instrument for Buffer Dispense)
NOTE: This should be done prior to dispensing TE Buffer into the 1st plate of each batch. 

2.1. Prior to dispensing any liquid, go to the balance and tare an empty 384-well BioRad plate.

2.2. Dispense 1μl of TE Buffer. (Refer to Procedure/3. Dispensing of TE Buffer Using  384 Hydra)

2.3. Visually check to make sure that the reagent was dispensed into all 384 wells and that the well volumes are uniform.

2.4. Return to the balance and obtain the new weight.

2.5. Record these values in the QC measurements section of Venonat for each instrument and protocol.

a. Venonat ( Sequencing Prep DB ( New Instrument Calibration Tools(Add QC measurement.

b. Select Instrument from drop down menu: Hydra 34
c. Select Protocol from drop down menu: 1ul Buffer
d. Select Operator from drop down menu.

e. Scan in vendor barcode of plate measurements being taken on.

f. Enter weight

g. Enter any comments. Plate order number and Batch number is often put in this field. Example: “1st Plate B3”

h. Click on Submit
i. Follow instructions for use under the status column.

1) Red – Weigh the next available plate. If weight is highlighted in red again, then DO NOT USE and ask the shift manager and shift lead how to proceed. Enter in an Instrumentation Work Request.

2) Yellow- Weigh the next available plate. If weight is highlighted in yellow again ask shift manager and shift lead on how to proceed. Enter in an Instrumentation Work Request.

3) Green – Weights are ok, continue to use

4) Blue – Calibration System is collecting data, continue to use. 

3. PlateMATE Calibration
NOTE: This should be performed on the first plate of every processed batch per PlateMATE Plus.
3.1. Tare the 1st plate for every batch per PlateMATE. 
3.2. After the tared plate has been aliquoted, weigh the plate.

3.3. Record these values in the QC measurements section of Venonat for each instrument and protocol.

a. Venonat ( Sequencing Prep DB ( New Instrument Calibration Tools ( Add QC measurement.

b. Select Instrument from drop down menu. PlateMATE 1, 4 or  5
c. Select Protocol from drop down menu: 1/10th RCA 0.7ul addition
d. Select Operator from drop down menu.

e. Scan in vendor barcode of plate used for calibration.

f. Enter weight.

g. Enter any comments. Batch number is often put in this field. Example: “B3”

h. Click on Submit.

i. Follow instructions for use under the status column.

1) Red – Weigh the next available plate. If weight is highlighted in red again, then DO NOT USE and ask the shift manager and shift lead how to proceed. Enter in an Instrumentation Work Request.

2) Yellow- Weigh the next available plate & continue to monitor by weighing the 21st plate processed.  If weight is highlighted in yellow again ask shift manager and shift lead on how to proceed. Enter in an Instrumentation Work Request.

3) Green – Weights are ok, continue to use

4) Blue – Calibration System is collecting data, continue to use. 

4. Multidrop Micro Calibration (used for NEB Phi29 mix or Backup Buffer Instrument)
NOTE 1: A calibration weight should be taken for the 1st and last plates of each batch processed. 

NOTE 2: A unique cassette is required for each type of reagent.

NOTE 3: Make sure the Microdrop is set for a 384 plate, 1µl volume, and 24 columns (col) when dispensing NEB phi29 mix.

NOTE 4:  Refer to the Multidrop Micro in the Instrument Maintenance & Settings at the end of the protocol for proper Priming, Dispensing, and Purging techniques.
4.1. Prior to dispensing any liquid, go to the balance and tare the 384-well BioRad plate (Destination BioRad plate containing 1.7µl Buffer and glycerol stock for NEB phi29 mix).

4.2. Place tared plate directly onto the Multidrop stage (bypassing the RapidStak stackers) and dispense 1µl of NEB Phi29 mix.

4.3. Visually check to make sure that the reagent was dispensed into all 384-wells and that the well volumes are uniform for the first plate.

4.4. Return to the balance and obtain the new weight.

4.5. Record these values in the QC measurements section of Venonat for each instrument and protocol.

a. Venonat ( Sequencing Prep DB ( New Instrument Calibration Tools ( Add QC measurement.

b. Select Instrument from drop down menu: MD-Micro1
c. Select Protocol from drop down menu: NEB Phi29 mix
Note: When using Multidrop for Buffer Dispense choose 1ul Buffer Protocol from dropdown menu 
d. Select Operator from drop down menu.

e. Scan in vendor barcode of plate used for calibration.

f. Enter weight.

g. Enter any comments. Batch number is often put in this field. Example: “B3”

h. Click on Submit.
i. Follow instructions for use under the status column.

1) Red - Weigh the next available plate. If weight is highlighted in red again, then DO NOT USE CASSETTE. Set bad cassette aside for instrumentation group. Install a new cassette. Perform calibration check on new cassette.

2) Yellow - Weigh the next available plate. Continue to monitor by weighing the 21st plate processed.  If weight is highlighted in yellow again continue to monitor or change to a new cassette.

3) Green - Weights are ok, continue to use

4) Blue - Calibration System is collecting data, continue to use.
Procedure

NOTE: The following reagents/stock solutions should be prepared prior to the start of the procedure: 2 x 1L bottles of 2% bleach, 1x 200mL plastic bottle TE buffer (for Combi nL), 1 x 500ml Milli-Q water, and 1 x 100ml 70% Ethanol.

1. Sample and Reagent Preparation

1.1. Shift 1 will remove and thaw enough NEB Phi29 premix for both shifts. Each bottle contains 18.2 mL of premix. One bottle of premix can be used to process a full batch of 42 plates.
NOTE 1: It is best practice to thaw the reagent on ice. If needed the premix can be thawed at room temperature, but should be placed back on ice once thawing is complete. The reagent is kept on ice to prevent degradation of DTT. 
NOTE 2: The reagent may take up to 4 hours to thaw.

NOTE 3: An electric thermometer is used to monitor the ice-slurry temperature that the reagent is thawed in.

NOTE 4: If a bottle is pulled and not used, re-freeze in -20C and label with the date, “thawed once”. When bottle is used, a comment should be placed in association with this batch.

1.2. Remove the glycerol stock plates from the 4oC deli. Pull one batch out at a time. Glycerol stocks can stay at room temp for no more than 4 hours. Keep in 4oC deli while not in use.

1.3. If the plates are frozen, thaw the 384-well glycerol stocks at either: room temperature for 1 hour, 4(C overnight, or at 30(C for a maximum of half an hour. 

2. PlateMATE Startup  
2.1. Turn on the PlateMATE robots and allow for homing procedure to finish

2.2. Add 140mL fresh 2% bleach to an empty Stage 2 reservoir. Refer to Figure 1 in Appendix A.

2.3. Check to make sure that the waste carboy is empty and waste tubing is in carboy. Empty carboy down the sink if it is not empty.

2.4. 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 and water is flowing through the out tube (shrrrp! sound) before going on to next step.

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.
2.5. Run a PlateMATE Dye QC.  Refer to Step 1 in QC Check of Instruments section of protocol.

3. Dispensing TE Buffer Using Combi nL
3.1 Pour buffer into reagent bottle

3.2 Attach the tubing from the Combi nL to the TE bottle using quick disconnects following the Required Practice

3.3 Ensure protective cover is closed

3.4 If system is in standby mode, press any button to activate it. 

3.5 Press “Pressure” to pressurize the system (A faint blue light will be on if the system is pressurized).

3.6 If the bottle does not pressurize, tighten the cap a little more and try again (no need to over-tighten).

3.7 Prime the buffer until the tubing is full without bubbles.

3.8 Scroll to “384 Standard (15mm)” on the main menu to access the plate type selection menu. Press OK, then select “384 Standard low profile (10mm)” from the resulting menu.

3.9 Default method should be “Buffer 1ul” next to the icon with “ABC”. Ensure it is selected on the main screen. If it is not correct, scroll down the icon “ABC” and press OK to go to the method selection menu. Select “Buffer 1ul” and press OK. 

3.10 Take weight QC of 1 plate and enter weight value in QC measurements page in Venonat. If weight is within range (0.360g -0.390g), continue to the next step. Contact Instrumentation if QC weight falls outside of acceptable limits.
3.11 Turn Rapidstak power off and back on to put the Combi into remote mode (see display on Combi).

3.12 Load plates into the source (FRONT) stack.

3.13 Press “READY” on the Rapidstak. After it completes initialization, press “RUN”. A solid green light should come on. 

3.14 To dispense only 1 plate:

3.14.1 Press “STOP” on Combi to disconnect the remote mode from the Rapidstak.

3.14.2 Select the correct method from method selection menu.

3.14.3 Press “START” to dispense and then remove plate.

3.15 After each Batch clean up on Combi:

3.15.1 Hold down the “EMPTY” button on the Combi until the fluid completely empties back into the source bottle (approx. 30 secs).

3.15.1.1 Note that pressing the “EMPTY” button will de-pressurize the system.

3.15.2 Remove the buffer bottle install the DI water bottle.

3.15.3 Hold the “PRIME” button down for 1 minute.

3.15.4 Hold down the “EMPTY” button on the Combi until the fluid completely empties back into the source bottle.

3.15.5 Leave system depressurized and dry.
3.1. Glycerol Transfer using PlateMATE Plus 
3.2. Carefully take the lids off (4˚ plates) or if plates are sealed, carefully unseal the thawed glycerol stock plates (-80˚ plates) and make stacks of 21 plates per PlateMATE.

NOTE 1: If the glycerol stock plates are not going to be used within 10 minutes, seal the top plate of the stack with a clear seal, label the top seal with Date and batch #, and store the plates in the 4oC deli.
NOTE 2: If plates have to be unsealed, unseal no more than 42 plates per person.
3.3. Load 21 glycerol stock plates (source plates) into Left Stacker B with the A1 well in the top left corner on each PlateMATE. Refer to Figure 1 in Appendix B.
NOTE: When loading the PlateMATE, split the 21 plates in half and load a set of 11 followed by a set of 10 plates.
3.4. Load 11 384-well plates (destination plates) containing TE buffer into Right Stacker B with the A1 well in the top left corner on each PlateMATE. 
3.5. Place an empty BioRad plate on the top of the Buffer Plates in the instack (Right Side, Stacker B).

3.6. Place an empty BioRad plate in the outstack (Right Side, Stacker A).

3.7. Fill PlateMATE bleach trough with 140ml of 2% bleach.

3.8. Empty waste carboys.

3.9. Open the PlateMatePlus software program on the computer desktop ( select Files ( select Open ( select 0.7 with priming jh01072008.cms.
3.10. Perform a gravimetric calibration check of the PlateMATE according to the procedure in the Calibration Check section of the protocol and visually inspect plate for abnormal wells. 
3.11. Click on the PLAY button and the program will automatically validate the sequence.

3.12. When the popup window “Notepad” appears with the note “Cannot find…,” click Cancel.
3.13. Make sure that you continuously monitor the PlateMATE to ensure that the Milli-Q system attached to the PlateMates is properly functioning and waste carboy does not overfill.

3.14. After the first 11 plates have been processed, remove the 384-well BIORAD sample plates from Right Stacker A and the glycerol stock plates from Left Stacker A.  

3.15. 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 initials, Buffer lot, Transfer instrument, Denature/Buffer instrument, RCA/TempliPhi instrument, RCA/TempliPhi lot, and Daily RCA batch number. Scan in correct information for Buffer cassette ad RCA cassette. For the Templiphi instrument and Templiphi Lot enter the instrument and reagent lot used with the NEB phi29 reagent, respectively.
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.

NOTE: This only prevents a specific plate from being submitted to the DB.  It does not fail the plate out of the system.  If a plate needs to be failed out of the system go to Venonat( Sequencing Prep( Fail Plate Family and fill in the required fields.
3.16. Click Ok at popup window for failure confirmation.

3.17. If there is a problem with barcode submission on the PlateMates, the plates can be scanned in manually in the Sequencing Prep DB in Venonat 
a. Go to Venonat ( Sequencing Prep DB ( Glycerol Transfer/Step1-Scan Plates for Glycerol Transfer 
3.18. Enter in required fields (Operator initials, Buffer lot, Transfer instrument, Denature/Buffer instrument, RCA/TempliPhi instrument, RCA/TempliPhi lot, and Daily RCA batch number. Scan in correct information for Buffer cassette and RCA cassette). For the Templiphi instrument and Templiphi Lot enter the instrument and reagent lot used with the NEB phi29 reagent, respectively.
a. Scan in plates to appropriate column fields. Make sure plates are correctly matched up with destination plates (horizontally). 
b. Click on Submit.
3.19. To start the second half of the batch, repeat steps 4.2-4.7 for 10 plates per PlateMATE and click OK on the popup window that has appeared. 

3.20. Repeat steps 4.2- 4.7 for 10 plates of the second half.

3.21. Repeats steps 4.12- 4.16 for the second half of the batch.

4. Sealing Source &  Destination Plates

4.1. Centrifuge the destination plates for 1 minute at 1000rpm.

4.2. Seal the 384-well destination plates with the Velocity 11 PlateLoc sealer with BenchCel Stackers 
a. Load the 384-well BioRad destination plates in the Input Stacker (left side)

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

g. Select NO_PAUSE_BIORAD.bwl
NOTE: Make sure the proper seal is loaded for the type of plates being sealed
h. Click on the Start button to start the protocol
i. Type in the number of plates to seal and then click ok
j. A prompt will come up to verify that you selected the correct protocol, stating “ONLY USE THIS PROGRAM AFTER GLY TRANSFER OR CHEMISTRY DISPENSE!!” If this is correct, click “Continue”.
k. When the plates are finished sealing a window will pop up, click yes to release the stackers and complete the protocol
l. At the end of the Benchcell run, the Barcode Verification and Submission program will open on the desktop. Select the correct information from the dropdown menus: Operator initials, Sealer Robot, Sealer 

a.    If the window is gray, then all barcodes were successfully scanned and there weren't any barcodes that failed to read.  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 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, then you should still submit it to Venonat. You will then need to go into Venonat and fail the plate in the system.
4.3. The first 11 plates per PlateMATE will be sealed and stored in the 4ºC deli until remaining 10 plates have been processed on the PlateMATE.  

4.4. Glycerol plate handling and storage:
a. Check on Octopus in the RCA folder labeled “Non-sealing procedure” for selected libraries to directly toss after processing is complete in RCA.
i. When discarding plates into autoclave bags, fill no more than 1 batch of 42 plates inside of a double bagged large autoclave waste bag or 21 plates, if using the smaller bags.   All autoclave bags cannot be more than ½ full.
b. If there are high RCA Gel failures on the selected libraries, pause the immediate tossing on subsequent batches until batch failures are resolved and we stop immediately re-queuing failed plates. 
4.5. For all other libraries:
a. Seal the glycerol stock plates with aluminum foil seals using the Brandel Sealer

b. Place an unsealed glycerol stock plate on the shuttle nest (left side of the instrument) making sure to follow the Required Practices.
c. Press the “Seal 1” button on the blue control box to seal the plate

d. When the shuttle returns to the left side of the instrument, remove the sealed plate from the shuttle nest

e. Repeat steps a-c for each plate

NOTE: The glycerol stock plates do not need to be sealed immediately following removal from PlateMATE and only 10 should be sealed at a time. When sealing, make sure the unsealed plates are not stacked higher than 11 plates higher in a stack.  If the plates cannot be sealed right away, place an aluminum foil seal on the top plate of the stack and set the plates on the countertop until there is sufficient time to seal the plates properly
Approved plates found under RCA folder->Non-Sealing Procedure->RCA Plate Non-Sealing excel file, may have only the top plate sealed and the rest unsealed underneath and stored in bins.

4.6. Rerack the glycerol stock plates. Keep all libraries together and leave a blank space between libraries. Place in the 4˚C deli for at least 30 minutes before returning them to the   -80(C freezer.

5. Heat Lysis

6.1 Place the sealed 384-well destination plates in the RCA thermalcyclers. 
6.2 Using the command computer run the rca lysis program on the thermalcyclers.

a. If program is not open, select ThermalCycler Control C:\TC_Devel\TC_Devel.exe or double click on the TC_Devel.exe icon located on the desktop

i. This will bring up the screen with all the Thermalcycler (TC) icons empty.

ii. As the program initializes, it will fill in the TC Icons with the status information and color code them.

1) Green = Thermalcycler Idle

2) Yellow = Method Running

3) Red = Thermalcycler Not Responding

4) Orange = Thermalcycler in Local Control

5) Teal = Method Complete

6) Pink = Method Error

iii. When all the TC Icons are colored, the system initialization is complete.

b. In Operator field: select operator from drop down menu

c. In Batch field: enter in Batch Identification name (ex. Batch 1, Batch 1a, etc)

d. In Scan a Plate Barcode field: scan any plate from the batch set and press enter.
i. This should automatically populate the Vendor Barcode and the JGI Barcode lists.

ii. If the lists are not generated automatically, venonat is unreachable and the Vendor Barcode List will have to be entered in manually by scanning in each plate of the batch set.

e. After all plates are scanned in, click on Last Plate Scanned
f. In Assign Starting at TC field: The next available cycler and the program should automatically be assigned. 

g. In Select Method field: The valid method for the batch should automatically be entered in the textbox.  Hit Enter
h. Click Assign
i. The Assign button will only appear after you hit enter in step g.

i. A Plate-Barcode-Method assignment grid will appear.  Scroll through the grid and verify that all plates are associated to the correct thermalcyclers.

j. Click Start.
k. The thermalcycler lids will close one at a time and the selected method should begin.

l. Perform a walk through to ensure all lids have closed and the correct method has started.

m. Repeat steps b-l until all plates from the RCA batch have been loaded.

NOTE: The cycler program should take approximately 10 minutes to run. 
6.3 To check on the status of a plate or batch during the run, move the cursor over the TC Icon and a short list of status information will appear.

6.4 Once the cycling method is complete, stop the program.

a. Visually check the thermalcyclers; if all cycles are complete & the temperature is holding between 4°-10°, the program can be stopped.

b. On the computer, move the cursor over any TC Icon that is running plates from the batch you want to stop.

i. TC Icon should be Teal; however, if temperature does not hit 4° the icon will be yellow.  Make sure you have visually checked the thermalcycler to ensure it has stopped cycling.

c. Right Click on the mouse.

d. Select Stop Batch from the menu list.

e. All thermalcyclers will terminate the current method and the lids will open one at a time.

f. A submission page will appear asking to upload the plates. Click on submit to release the cycle 3 information. 

7. Amplification with NEB Phi29 mix (using Multidrop Micro w/ RapidStak integration)
7.1 Place a labeled: NEB phi29 mix, lot #, & date, 50-ml centrifuge tube in the ice bucket

7.2 Pour 1 bottle of the thawed NEB phi29 premix into the 50-ml centrifuge tube. 
7.3 Add appropriate amount of Phi29 polymerase and DMSO following the NEB phi29 reagent sheet. If dispensing with the MD micro, add 10 plates of reagent in order to account for dead volume of the instrument.
7.4 Vortex for 10 – 15 seconds. It is very important to fully mix the components in the mix. The reagent will not work well if it is not vortexed  vigorously.
7.5 Using the It’s A Peeling automated peeler, remove the seals from each 384-well PCR plate.

NOTE: If pieces of seals are stuck on plate, use a pipette tip, tweezers, or clear seal to remove them.
7.6 Install and prime the NEB phi29 mix cassette with water for 1 minute if trough with tubing is used (Refer to Instrument Maintainence/2.Priming, use the buffer bottle to hold down the prime button). If the regular trough is used, prime 3 full troughs.  Do not perform this step more than 5 minutes prior to dispensing the NEB phi29 mix.
NOTE: A new cassette will be installed when the cassette clogs or falls out of calibration.
7.7 Load plates into the front, Input Stacker of the RapidStak. Follow the posted Required Practices for proper loading procedure.
7.8 Power on the Multidrop Micro by using the switch located on the back, right side.

7.9 Power on the RapidStak by using the switch located on the front, lower-right side.

7.10 Press the blue, Ready button on the RapidStak to initialize the instrument.

7.11 Manually prime the NEB phi29 mix through the Multidrop cassette until liquid is visible coming from each tip.

7.12 Press the green, Play button on the RapidStak to dispense 1μl of the NEB Phi29 mix into each well of the 384-well sample plate.

NOTE 1: Perform a calibration check on the first plate and last plate of each batch by referring to the Calibration Check of the protocol
NOTE 2: Monitor the 50-ml tube to ensure that there is enough NEB phi29 mix for the plates.

NOTE 3: If a clog develops or some other Multidrop Micro cassette failure occurs in the middle of dispensing, continue processing the batch with a new cassette (after cleaning and performing a calibration check on the new cassette). Change the batch information in the database on all plates that will be using the new cassette.
NOTE 4: If you get an error and plates are stuck and need to be removed the instrument must be powered off before removing plates. To recover from an error without plates being stuck press the stop button (Red). Press the Ready button (Blue) to initialize the instrument. When initialization is complete, press the Start/Pause button (Green) to continue the run. The instrument should start where it left off. If errors persist and Instrumentation work request should be entered.

7.13 Remove plates from the back, Output Stacker of the RapidStak. Follow the posted Required Practices for proper unloading procedure.

7.14 Place the plates in the centrifuge for a quick spin (1 minute at 1000rpm).

7.15 Seal the 384-well destination plates with the Velocity 11 PlateLoc sealer with BenchCel Stackers.  Use the 30_SEC_RCA_BIORAD program.

NOTE:  It is imperative that the correct program is used.  The 30_SEC_RCA_BIORAD program has a 30 second pause built into the program to allow the plates to cool before stacking.  If plates do not cool before stacking, no amplification will occur in the center wells.
a. When the plates are finished sealing a window will pop up, click yes to release the stackers and complete the protocol
7.16 At the end of the Benchcell run, the Barcode Verification and Submission program will open on the desktop. Select the correct information from the dropdown menus: Operator initials, Sealer Robot, Sealer 

a.    If the window is gray, then all barcodes were successfully scanned and there weren't any barcodes that failed to read.  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 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, then you should still submit it to Venonat. You will then need to go into Venonat and fail the plate in the system.
7.17 Choose six random plates with a good representation of libraries and instruments they were processed on to be run on a gel. Tape the six gel plates together, and fold down one edge of the tape to leave a tab.

7.18 Stack the plates in a clean colored bin.  Label bin with the batch number, date, operator initials, time in and time out, & place the bin into 30˚C incubator in the RCA bay to incubate for 20 hours.

7.19 Purge NEB phi29 mix from tubing, clean tubing with Milli-Q water for 1 minute. 
NOTE 1: If you will not be using the cassette for the rest of the shift, install the trough with tubing and clean the tubing with Milli-Q water for 1 minute, then 70% ethanol for 1 minute, and then Milli-Q water for 1 minute.  If the regular trough is used, prime 3 full troughs at each step. Remove the NEB phi29 mix cassette from the Multidrop Micro (Refer to the Purging, Cleaning cassette and trough, and Removing cassette for storage instructions under the Multidrop Micro Instrument Maintenance section).
NOTE 2: If the NEB phi29 mix cassette will be used for the next batch, it does not need to be removed. Instead, release the tubing only.
Pour the remaining NEB phi29 mix back into its original bottle and label: NEB phi29 mix, & date. Place the NEB phi29 mix on the bottom shelf of the –20oC freezer. 
8. End of the Day Cleanup

8.1 Wash the buffer cassette (if it was used) and NEB phi29 mix cassette with three troughs full of Milli-Q water, three troughs full of 70% ethanol, and three troughs full of Milli-Q water again. Store the cassettes on the shelf for next day. 

8.2 Turn off, close the cover over the rotor and cover the Multidrop Micro.

8.3 End of the Day clean up of Combi:
a. Hold down the “EMPTY” button on the Combi until the fluid completely empties back into the source bottle (approx. 30 secs).
i. Note that pressing the “EMPTY” button will de-pressurize the system.

b. Remove the buffer bottle and install the 70% ethanol bottle. 

c. Pressurize the system by pressing “Pressure”.

d. Hold the “PRIME” button down for 1 minute.

e. Hold down the “EMPTY” button on the Combi until the ethanol completely empties back into the source bottle.

f. Remove the 70% ethanol bottle and install the DI water bottle.

g. Hold the “PRIME” button down for 1 minute.

h. Hold down the “EMPTY” button on the Combi until the fluid completely empties back into the source bottle.

i. Leave system depressurized and dry.

j. Bottle cap cleaning

i. Remove caps from buffer and water bottles

ii. Drop Ismatec input tubes into the bottom of the reservoir 

iii. Attach each bottle cap (TE buffer, and water) to a set of male/female quick disconnects, once at a time (each set of tubing is separated by zip ties to avoid confusion)

iv. Place all three cap assemblies into the large beaker to capture drained bleach.

v. On the Ismatec pump, click the directional toggle switch forward to begin pumping bleach through the cap assemblies.

vi. Pump bleach through lines for 90 seconds, then return the toggle switch to the center (off) position.

vii. Remove the reservoir and replace with a reservoir filled with 150mL of Milli-Q water.

viii. Begin the water flush by clicking the directional toggle switch forward again.

ix. Once all of the Milli-Q water is depleted, allow air to fill the tubing lines to remove all excess liquid.

x. Disconnect all three bottle cap assemblies.

xi. Discard the waste reservoir in the proper container.

xii. Loosen Ismatec tubing cassettes. 
8.4 Pour the waste down the flammable liquids container if there is ethanol.

8.5 Wash the Hydra (if it was used) by performing a tip wash. Fill the tips with water at the end of shift 2 by using the “end of day fill” program. On Fridays wash with Coulter Clenz, then water. 

8.6 Empty the bleach trough and rinse with Milli-Q water.

8.7 Empty the PlateMATE waste down the drain.

8.8 Turn off the PlateMates, Hydra, Deerac, and Thermal Cyclers.

8.9 Log off or restart the computers; On Fridays, shut them down.

9. Storage of Plates Before Chemistry
9.1 After the plates have incubated for 20hrs at 30˚C, remove the plates from the incubator and place on the right side of the 4˚C deli in rm140
Reagent/Stock Preparation
2% Bleach


NOTE 1: Prepare 2% Bleach daily in a fresh autoclaved bottle
NOTE 2: Make more bleach as needed for the processing.
1. Take two 1000ml bottles.

2. Add 20ml of Bleach into each bottle.

3. Fill up with Milli-Q water until 1000 ml mark. (Or, add 980 ml Milli-Q water).

4. Mix well by inverting bottle.

5. Label bottle: 2% bleach, date prepared and your initials. 

Instrument Operations

1. Multidrop Micro (Back Up Instrument #3)
1.1 Switching on:

a. Switch the instrument on by using the main power switch on the left-hand side of the instrument. The green Power LED should light up.

1.2 Installing the cassette:

a. Perform a visual check on the cassette and the cassette tubing to make sure that they are undamaged.

b. Remove the tip protection from the dispensing cassette.

c. Take the lower part of the cassette (with tips) into your right hand (the dispensing cassette tips should be pointing down) and the upper part in your left hand.

d. Carefully place the eight tubes below the pump rotor and insert the lower part of the dispensing cassette into the lower part slots of the pump body. Check that the tubes are freely placed below the pump rotor and the tension limiting wires below the rotor shaft.

e. Take a firm grip on the upper part of the dispensing cassette with your right hand and carefully pull the tubes around the pump rotor until the upper part reaches and fits into the upper part slots of the pump body.

f. Check to make sure that both the upper and lower parts of the dispensing cassette are properly placed into their corresponding slots.  

g. Ensure that the tension limiting wires have a loose fit around the rotor shaft and tubes are evenly placed on the rotor needles (four tubes on each half of the pump rotor).

h. Pull the rotor cover over the rotor.

i. Remove the tubing weight protection.

1.3 Priming:

a. After the cassette and priming trough are securely in place, place the tubing into a Milli-Q water reservoir.

NOTE 1: Fill fresh, clean, autoclaved bottles daily with Milli-Q water. 

NOTE 2: Use separate wash bottles for buffer and RCA cassettes.

b. Press the PRIME/DROP key until all eight channels are dispensing continuously into the priming vessel. Use a TE buffer bottle to hold the prime button down. 

c. Visually check to make sure that all of the tips are dispensing evenly.

d. Press the EMPTY key until no water is left in the cassette tubing.
NOTE: Make sure to periodically empty the trough into a waste container. 

e. Place the tubing in the liquid that is to be dispensed and press the PRIME/DROP key until the liquid is dispensing evenly from all of the tips.

1.4 Dispensing:

a. Check the control panel for proper selection of plate type (96 or 384 well plate), dispense volume, number of rows.

b. Place the 384-well plate onto the plate adapter. Make sure that it is seated properly.

c. Press the START key to begin dispensing.

d. Observe that all tips are dispensing properly (i.e. no clogs, missing the wells completely).

NOTE: If there is a clog in the tip, you must remove the cassette, submit a work request for the cassette, and install a new cassette.

e. Remove the plate.

f. Repeat steps b – e for each plate in the batch.

NOTE: Visually check every 5 plates to make sure NEB phi29 mix is dispensed evenly.

1.5 Purging:

a. After all of the plates have been dispensed, press the EMPTY key to recycle any remaining liquid in the tubing. 

b. Remove the tubing from the reservoir.

1.6 Cleaning the cassette and trough:

a. After you have finished dispensing, run Milli-Q water for 1 minute through the tubing.  If the regular trough is installed, run Milli-Q water for 3 full troughs.

b. At the end of the batch, run Milli-Q water for 1 minute through the tubing or 3 full troughs.

c. At the end of the day or last use of cassette, run Milli-Q water for 1 minute, 70% ETOH for 1 minute, and Milli-Q water for 1 minute through the tubing.  If the regular trough is installed, run each step for 3 full troughs.

d. Empty and wipe the trough with a Kimwipe to ensure that no liquid gets on the sensor.

1.7 Removing cassette for storage:

a. Push the cover off of the rotor.

b. Remove the cassette from the Multidrop Micro.

c. Dry any liquid remaining on the cassette with a Kimwipe.

d. Replace the tip protection cover on the cassette.

e. Replace the tubing weight protection.

f. Place the cassette back in its corresponding box.

Appendix A

Figure 1. PlateMATE Setup.
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Appendix B

Error Recovery for Benchcel & Brandel Sealers
1. Benchcel 

1.1 For minor errors a dialog box will pop up, you can click retry, if the error persists contact the Instrumentation group for assistance.

1.2 To recover any plates stuck in the Stackers, BenchCel or grippers the EMERGENCY STOP MUST BE ACTIVATED; this will disable the power to the instrument so the arm can move freely. 

1.3 In case the BenchCel arm fails, the Plateloc can be used independently from the BechCel arm to seal individual plates. 
2. Brandel Sealer

2.1 To recover from an error press the reset button on the front of the sealer
2.2 If resetting the sealer does not recover the error, then contact the instrumentation group for assistance

Appendix C

1. Dispensing of TE Buffer using  384 well Hydra (Back up instrument #4)

NOTE 1: Perform a calibration check on the first plate of each batch by referring to the Calibration Check of the protocol.

NOTE 2: Buffer plates should not be prepared more than 30 minutes ahead of time. Buffer will evaporate from plates if they are dispensed too early.  Evaporation of the buffer will inhibit the RCA reaction.
NOTE 3: If 4 wells or more per plate are empty, excess plate and dispense another buffer plate. If there is something wrong with a tip (e.g. clogged tip), enter a work request.
1.1 Clean white trough by pouring 2% bleach into trough, dumping down the sink and then filling with Milli-Q water 3x and dumping down the sink. 

NOTE: Make sure the Hydra has been washed with Milli-Q water and is ready to use
1.2 On Hydra 33, select File #1 from the Hydra menu

a. Press Set/Reset until File is displayed.

b. Press UP or DOWN until File 1 is displayed.

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

i. DV = 1.0

ii. DH =3900

iii. AG = 0.1

iv. FV = 50.0

v. FH = 6500

vi. EH = 6500

vii. WV = 60

viii. WH = 6600

ix. WASH = 3

x. D = 0.0

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

e. Press Empty if D ≠ 0.0. Replace water if you empty into trough.

1.3 Dispense buffer plates using File #1. 

a. Place white trough filled with TE buffer on hydra stage.

b. Press Fill
c. Place BioRad plate on top of wash trough stage. (1st plate has calibration check point run on it. Refer to Calibration Check Points/Hydra).
d. Press Aspirate/Dispense.

e. Remove BioRad plate from top of trough and repeat steps 4.3.3-4.3.4 until desired number of buffer plates is dispensed.

f. Press Empty. Dispose of TE Buffer in white trough down the sink drain and refill with Milli-Q water.

g. Press Wash.
1.4 Place the buffer plates in the centrifuge for a quick spin (1 minute at 1000 rpm). 

NOTE 1:  Visually inspect 1 plate from each bucket after spin to see that plates have no more than 4 wells missing buffer. If plate is missing more than 4 wells, discard and make another buffer plate.

NOTE 2: If the buffer plates are not going to be used within 5 minutes, seal the top plate of the stack with a clear seal and store the plates in the 4oC.  Plates should sit in the deli no longer than 30 minutes. If the buffer plates sit longer than 30 minutes this may change the volume of the reaction enough to inhibit the RCA reaction.
1.5 Plates should be striped to identify primer type and batch number. Refer to color coding charts in RCA bay.

a. Batch striping is on the long labeled side of the plates.

b. Primer striping is on the short-labeled side of the plates.
2. Dispensing of  TE buffer with MultiDrop (backup instrument #3)
2.1 Install the Multidrop Micro cassette and prime with Milli-Q water (Refer to the Installation and Priming instructions under the Multidrop Micro Instrument Maintenance section). 

NOTE 1:  Make sure to use fresh clean autoclaved water bottles daily.
NOTE 2:  Make sure to use separate bottles for the RCA & Buffer water reservoirs.
2.2 Obtain TE buffer from and pour into a 50-ml centrifuge tube labeled: buffer, lot#, date.

2.3 Using MD Micro, dispense 1μl of TE buffer into each well of a new 384-well BioRad  plate for one batch. (Refer to the Priming and Dispensing instructions under the Multidrop Micro Instrument Maintenance section).

NOTE 1: Perform a calibration check on the first plate of each batch by referring to the Calibration Check of the protocol. 

NOTE 2: Buffer plates should not be prepared more than 30 minutes ahead of time. Buffer will evaporate from plates if they are dispensed too early.  Evaporation of the buffer will inhibit the RCA reaction.
NOTE 3: Monitor the 50-ml tube to ensure that there is enough buffer for the plates.

NOTE 4: If a clog develops or some other Multidrop Micro cassette failure occurs in the middle of dispensing, stop processing the batch with the bad cassette.  Try removing the clog by priming the cassette with Milli-Q water, if this does not work try to prime with 70% ETOH (Be sure to thoroughly rinse cassette prior to re-using with Milli-Q water).  If unsuccessful continue to process the batch with a new cassette (after performing a calibration check on the new cassette).
2.4 Visually check first plate to make sure that the buffer was dispensed into all 384 wells and that the well volumes are uniform.

Checkpoint: If 4 wells or more per plate are empty discard plate and dispense another. If there is something wrong with a tip (e.g. clogged tip),  change the Multidrop Micro cassette.

2.5 Place the plates in the centrifuge for a quick spin (1 minute at 1000 rpm). 

NOTE 1:  Visually inspect 1 plate from each bucket after spin to see that plates have no more than 4 wells missing buffer. If plate is missing more than 4 wells, discard and make another buffer plate.

NOTE 2: If the buffer plates are not going to be used within 5 minutes, seal the top plate of the stack with a clear seal and store the plates in the 4oC.  Plates should sit in the deli no longer than 30 minutes. If the buffer plates sit longer than 30 minutes this may change the volume of the reaction enough to inhibit the RCA reaction.
2.6 Once you are done dispensing the buffer, empty the buffer back into the 50-ml tube, clean the buffer cassette with Milli-Q water, and remove the cassette from the MD Micro (Refer to the Purging, Cleaning cassette and trough, and Removing cassette for storage instructions under the Multidrop Micro Instrument Maintenance section).

NOTE 1: The buffer cassette will be used daily until it falls out of calibration or a clog develops.

NOTE 2: If the buffer cassette will be used for another batch, it does not need to be removed, instead release the tubing only.

NOTE 3: Always empty the waste from the trough into a waste beaker.
3. Dispensing TE Buffer Using Deerac Latitude (Refer to Appendix C for Buffer Dispense with Backup Instruments)  
NOTE1: Buffer plates should not be prepared more than 30 minutes ahead of time. Buffer will evaporate from plates if they are dispensed too early.  Evaporation of the buffer will inhibit the RCA reaction.
NOTE 2: If 4 wells or more per plate are empty, excess plate and dispense another buffer plate. If there is something wrong with a tip (e.g. clogged tip), enter a work request.
3.1 Latitude Startup

a. On the Latitude touch screen get to the main menu by pressing “back” until there is no further level
b. Change the bottle

i. Press “Service” from the main menu.
ii. Press “Change Bottle.” Wait for the bottle to decompress.
iii. Disconnect the tubing on the current bottle and reconnect the new bottle containing 25ml 2% Bleach.

iv. Return to the main menu.
c. Prime the Latitude
i. Press “Prime” from the main menu.
ii. Insert 5,000ul to be primed
iii. Press “Run.” The Latitude will prime 5,000uL into the waste trough.

d. Repeat steps b-c with a bottle containing Milli-Q water 5,000uL prime 2 times.
e. Repeat steps b-c with an empty bottle, 2,000uL air purge.
f. Repeat steps b-c for a bottle containing 1L of TE buffer, do 1000uL prime. 
NOTE: TE buffer should be from a sealed bottle of QC approved TE buffer
3.2 Load Buffer Plates in Bio-Stack
g. Move the stacker locks on both sides of the stacker system forward to the open position.
NOTE: Load the stackers from the side, instead of front. This will avoid the reach above shoulder height.

h. Load the empty BioRad 384 well Hard Shell plates into the stacker
i. Return the stackers back into their original position
j. Return the stacker locks to the close position by sliding the lock away from the front of the instrument
3.3 Dispense Buffer into plates
3.3.1 On the Latitude touch screen go to the main menu
3.3.2 Press “Service.”

3.3.3 Press “Remote.”

3.3.4 On the Latitude laptop open “Aiken Scientific Automation Software” from the desktop.

3.3.5 From Available Methods select “Latitude and Bio-Stack.”

3.3.6 Press the green “go” button on the software interface.

3.3.7 From Select Latitude Method select “1ul buffer” and select “ok.”

3.3.8 Enter the number of plates you plan to fill from the instack of Bio-Stack and select “ok”

3.3.9 The Latitude will process the number of plates you’ve selected and then you will have to select “ok” at the end of the set.
3.4 Place the buffer plates in the centrifuge for a quick spin (1 minute at 1000 rpm). 

NOTE 1:  Visually inspect 1 plate from each bucket after spinning to see that plates have no more than 4 wells missing buffer. If plate is missing more than 4 wells, discard and make another buffer plate.

NOTE 2: If the buffer plates are not going to be used within 5 minutes, seal the top plate of the stack with a clear seal and store the plates in the 4oC.  Plates should sit in the deli no longer than 30 minutes. If the buffer plates sit longer than 30 minutes this may change the volume of the reaction enough to inhibit the RCA reaction.
3.5 Plates should be striped to identify primer type and batch number. Refer to color coding charts in RCA bay.

3.5.1 Batch striping is on the long labeled side of the plates

3.5.2 Primer striping is on the short-labeled side of the plates.
3.6 Clean System after each batch
NOTE: After the buffer plates for a batch have been dispensed the system needs to be cleaned with water to ensure TE does not crystallize the tips of the Latitude
3.6.1 Change the bottle

3.6.1.1 Press “Service” from the main menu.
3.6.1.2 Press “Change Bottle.” Wait for the bottle to decompress
3.6.1.3 Disconnect the tubing on the current bottle and reconnect the new bottle containing 1000ml Milli-Q Water
3.6.1.4 Return to the main menu.
3.6.2 Prime the Latitude

3.6.2.1 Press “Prime” from the main menu.
3.6.2.2 Insert 5,000uL to be primed 2 times.
3.6.2.3 Press “Run.” The Latitude will prime 5,000ul into the waste trough twice.

3.6.2.4 Perform an air purge; attach the air bottle and prime 2,000uL.

3.6.2.5 Perform the bottle change procedure from the main menu and leave the system depressurized until the next batch is to be dispensed.  
3.6.3 The bottle containing TE that was removed should be held until it is used again for the next batch.
3.7 End of the Day clean up of Latitude

3.7.1 Repeat steps from “Daily Start Up” 3.1.a-e with a fresh bottle. 

3.7.2 Depressurize the system for sitting overnight:

3.7.2.1 Press “Service” from the main menu

3.7.2.2 Press “Change Bottle.” Wait for bottle to decompress.

3.7.3 Let the Latitude sit overnight with the air purge bottle attached to the line and decompressed. 
3.7.4 Bottle cap cleaning

3.7.4.1 Remove caps from buffer, water and bleach bottles

3.7.4.2 Drop Ismatec input tubes into the bottom of the reservoir 

3.7.4.3 Attach each bottle cap (TE buffer, water, and bleach) to a set of male/female quick disconnects, once at a time (each set of tubing is separated by zip ties to avoid confusion)

3.7.4.4 Place all three cap assemblies into the large beaker to capture drained bleach.

3.7.4.5 On the Ismatec pump, click the directional toggle switch forward to begin pumping bleach through the cap assemblies.

3.7.4.6 Pump bleach through lines for 90 seconds, then return the toggle switch to the center (off) position.

3.7.4.7 Remove the reservoir and replace with a reservoir filled with 150mL of Milli-Q water.

3.7.4.8 Begin the water flush by clicking the directional toggle switch forward again.

3.7.4.9 Once all of the Milli-Q water is depleted, allow air to fill the tubing lines to remove all excess liquid.

3.7.4.10 Disconnect all three bottle cap assemblies.

3.7.4.11 Discard the waste reservoir in the proper container.

3.7.4.12 Loosen Ismatec tubing cassettes. 
Appendix D

10X buffer formula

0.4M Tris-HCl, 0.5M KCl, 0.1M MgCl2, 0.05 (NH4)2SO4, pH 7.5

3.085g of DL-Dithiothreitol is added to the buffer before use. Final concentration of DL-Dithiothreitol in the 10X buffer is 0.02M
Appendix E
ADDENDUM TRACKING
4/22/04 – 5/07/04: The Multidrop Micro Cassette Handling Addendum to the protocol was implemented in production.

AUDIT TRACKING
7/5/05 – Christine Naca and Simon Roberts performed an audit between 2:00PM –6:00PM. The operator was Matt Zane.

PROCESS CHANGES

6/28/04 – There is now a drop down menu to enter the RCA batch number on the barcodes.

6/29/04 - The new cleaning procedure for the Multidrop Micro’s is to wash the cassettes with Milli-Q water following each batch and then with Milli-Q water, 70% ethanol, and then a separate bottle of Milli-Q water at the end of the shift.

11/04 - After the TempliPhi is added to the plates, they no longer are put on ice. The plates are now stacked in sets of four when placed in the incubator. 

1/5/05 – Calibration weight ranges for Buffer & Templiphi have been changed.

2/18/05- Added gravimetic calibration check for platmates and changed dispense program on Platemate 1.

05/25/05- Began using steel tipped cassettes in production.

06/6/05- Eliminated ethanol wash of cassettes.

3/22/06-  Revised protocol Mulitple corrections.  We do use the 70% ETOH to clean the plastic tip casettes.  The metal tip casettes should not be cleaned with Etoh, we are no longer using the metal tip casettes.  Update the platemate program volumes.  No intraday mixing between batches of TempliPhi.  Update calibration ranges.

04/25/07 – Protocol revised for the Audit 

06/07/07 – Hydra becomes primary buffer dispensing instrument. Formatting drastically normalized over document. 

07/17/07 – Protocol editted.  No major changes made.

01/08/08 – Protocol edited. Deerac implemented. Required practices incorporated. 

03/03/08 – Protocol edited, Benchcel, Brandel Sealer, & New cycler program added

4/30/08 – Templiphi Supllement information added

05/07/08 – Protocol edited to include the RapidStak integration with the MultiDrop Micro. Edits made to Deerac Latitude operation and Dye QC.

07/16/08 – See PCN 2008.07.01 Latitude Bottle Cap Cleaning and PCN 2008.07.07 RCA TempliplI Thawing in Deli JH.  Section 1.4 was added to allow the PM shift to pull out the Templiphi and let it thaw overnight.  Section 8 was updated to include a new bottle cap washing process.
08/25/08 – Protocol edited, Combi implemented. See PCN 2008.08.26 RCA Combi nL Buffer Dispenser Implementation SR.  Added Combi to Materials and Reagents section. Changed Latitude to backup instrument in Section 3 in QC Check.  Added Combi to Section 5 in QC Check. Added Combi to Section 1 in Calibration.  Added Combi to Section 3 and 8 in Procedure.  Added Latitude to section 3 in Appendix C.
10/03/08 – Protocol edited for Recommitment to Zero Injuries

· QC Check of Instruments Section: Step 5 – Revise and added steps to adjust tip height and cleaning after Dye QC.

· Procedure Section: 

· NOTE - Added TE buffer bottle for Combi

· Step 1.1 NOTE 1 – Added “unless using a half batch”

· Step 1.4 b iv – Added instruction to select Deli-thawed Templiphi in PlateMATE
· Step 3.2 – Added step use quick disconnect on Combi

· Step 3.8 - Added step to reset tip height 

· Step 5.2g – Added step to respond to prompt message

· Step 5.4 -  Added instruction to follow Required Practice

· Step 5.4d NOTE – Added requirement to not stacking more than 11 unsealed plates

· Step 6.2e – Added “after all plates are scanned in”

· Step 7.3 – Added instruction to vortx Templiphi

· Step 7.7 and 7.8 were switched

· Step 7.14 – Changed program to “30_SEC_RCA_BIORAD”

· Step 7.15 Added instruction to tape 6 gel plates together

· Step 8.3j – Added steps to clean bottle cap

· Step 9.1 – Specify to put plates on the right side of the deli

· Appendix – Updated Figure 1 with “Blank Plate”

11/19/08 – Edited for NEB mix implementation per PCN 2008.11.19.RCA NEB Phi29 mix. Changed version from 4.3 to 5.0 (major change).

06/01/2009: Edited Per multiple PCN 

 04/24/2009 – PCN 008 Sanger Other 2009.04.24
· Procedure section:

· Added Steps 5.2L and 7.16 – Operate the Barcode Verification and Submission program at the end of the Benchcell run.
· Added Step 7.15a – To release stack and complete protocol.
06/01/2009 - Per PCN 011 Sanger RCA 2009.06.01

· Procedure section:  Added step 5.4 Glycerol plate handling and storage
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