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Summary PRINT  \* MERGEFORMAT 
In preparation for sequencing, TempliPhi is used to amplify the plasmid DNA template. This is a  4-2-4 reaction (4 μl of 1X denaturation buffer, 2μl glycerol stock sample, and  4μl TempliPhi Premix).

Materials & Reagents

	Materials/Reagents/Equipment

Disposables

384-well PCR Microplate, Clear

PlateLoc Peelable Heat Seal

50-ml Centrifuge Tube

Aluminum Foil Lids

Clear Adhesive Plate Sealers

Reagents

TempliPhi 10,000 Reaction Kit:

         TempliPhi PreMix (5 bottles)

         1X Denaturation Buffer (5 bottles)

         pUC19 Control DNA (1 vial)

Pure Bright Germicidal Bleach

100% Ethanol (200 Proof)

Milli-Q Water

Equipment
96/384-well Multidrop Micro

384-well Hydra

GeneAmp PCR System 9700

PlateLoc Thermal Plate Sealer
Centrifuge 5461


	Vendor

Axygen/ISC BioExpress

Velocity 11

Corning/VWR

Beckman

Edge BioSystems

Amersham Biosciences

Monahan Paper Company

AAPER Alcohol (LBNL)

Millipore Milli-Q System

Thermo Electron

Robbins Scientific

Perkin Elmer (Applied Biosystems)

Velocity 11

Eppendorf


	Stock Number

T-3059-1CS

06643-001

430290

538619

48461

25-6400-01

775011

6810-13289

-

-

-

-
-

-


Calibration Check

Multidrop Micro

NOTE: This should be done prior to dispensing 1X denaturation buffer and TempliPhi into the 1st, 18th, and 36th plates of each 36-plate batch that is processed.
1. Prior to dispensing any liquid, go to the balance and tare the empty 384-well plate.

2. Dispense the appropriate amount of buffer or TempliPhi.

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

4. If weights are all within the range continue to dispense all plates in batch. If not, set the cassette aside for the Instrumentation group and change to a new cassette (after performing a calibration check on the new cassette).

a. Acceptable weight range after 4μl 1X denaturation buffer addition:  1.45g-1.62g.

b. Acceptable weight range after 4μl TempliPhi addition:  1.35g-1.675g.

5. Record these values in the buffer or RCA (TempliPhi) calibration log books located near the Multidrop Micro.

Procedure

NOTE: All reagents/stock solutions should be prepared prior to the start of the procedure.

NOTE: Make sure to wear gloves throughout the entire RCA Procedure.

1. Sample and Reagent Preparation

1.1 Thaw the 384-well glycerol stocks at either: room temperature for 1 hour, 4(C overnight, or at 30 – 37(C for a maximum of 30 minutes.

1.2 Remove the TempliPhi 10,000 reaction kit from -80(C storage freezer.

1.3 Remove the TempliPhi premix from the kit and place it in an ice-water bath for 2 hours until it has completely thawed. Make sure that there are no ice-chunks in the solution and that the temperature remains at 0 – 4oC.

NOTE 1: TempliPhi may take up to 4 hours to thaw.

NOTE 2: One TempliPhi bottle dispenses into approximately 12 plates.

1.4 Remove the denaturation buffer from the kit and place it on the counter until the end of the day.

1.5  Store the pUC19 control DNA in the -80(C storage freezer.
NOTE: The pUC19 will not be needed for the RCA reaction.

2. Dispensing of Denaturation Buffer
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).

2.2 Remove the 1X denaturation buffer from the 4oC deli.

2.3 Pour the 1X denaturation buffer into a 50-ml centrifuge tube labeled: buffer, date.

2.4 Using the Multidrop Micro, dispense 4μl of 1X denaturation buffer into each well of the 384-well PCR plates for one batch of 36 plates (Refer to the Dispensing instructions under the Multidrop Micro Instrument Maintenance section).

NOTE 1: Buffer plates should not be prepared more than 30 minutes ahead of time.

NOTE 2: Monitor the 50-ml tube to ensure that there is enough buffer for the plates.

NOTE 3: 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 and continue processing the batch with a new cassette (after performing a calibration check on the new cassette).
2.5 Visually check to make sure that 1X denaturation buffer was dispensed into all 384 wells and that the well volumes are uniform.

Checkpoint: If 4 wells or less per plate are empty, manually add 4μl of 1X denaturation buffer to the empty wells with a pipette. If more than 4 wells are empty or overfilled, re-aliquot the plate with the Multidrop Micro. If there is something wrong with a tip (e.g. clogged tip), submit a work request and change the Multidrop Micro cassette.


2.6 Place the plates in the centrifuge for a quick spin (1 minute at 1,000rpm). 

NOTE: If the buffer plates are not going to be used within 5-10 minutes, seal the top plate of the stack with a clear seal and store the plates in the 4oC deli.
2.7 Purge, clean, and remove the buffer 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: The buffer cassette will be used daily until it falls out of calibration or a clog develops.
3. Aliquoting 2μl of Glycerol Stock

3.1 Unseal the thawed glycerol stock plates.

NOTE 1: Visually check the glycerol stock plates to see if there are any holes or irregularities such as contamination. If there are any holes or irregularities, return the glycerol stock plates to the Libraries supervisor so that the plate may be fixed or replaced.
NOTE 2: If the glycerol stock plates are not going to be used within 5-10 minutes, seal the top plate of the stack with a clear seal and store the plates in the 4oC deli.
3.2 In the Venonat database (http://venonat.jgi-psf.org/psf/PSF.home), click on RCA DB ( STEP 1 - Scan in Library Plates to be Transferred ( enter in:

a. Select the correct information from the drop-down menus: Operator, Buffer Lot, Transfer Instrument, Denature Instrument, RCA Instrument, RCA Lot.

b. Use the barcode scanner to scan in a batch of glycerol stock plates (36 plates). 

c. Click on SUBMIT.

d. If an error message appears, refer to the Troubleshooting section on how to requeue the plates.

3.3 Print the barcodes for the destination plates.

3.4 Mark the barcodes with correct primer association color.

3.5 Affix the destination barcodes onto the 384-well plates containing buffer (on the indented side of the plates).

3.6 Wash the Hydra needles:

a. Prepare 1 container of fresh 2% bleach solution and 2 containers of fresh Milli-Q water. 

b. Wash the Hydra with the 2% bleach solution.

c. Wash the Hydra with the first Milli-Q water container and then repeat the wash once with the second Milli-Q water container.

3.7 NOTE: After processing every 5 plates, put fresh bleach and Milli-Q water into the containers.

3.8 Aliquoting 2μl of sample from glycerol stock into the 384-well PCR plate:

a. Program the Hydra to fill 4μl from the glycerol stock and dispense 2μl into the 384-well PCR plate.

b. Load the glycerol stock sample onto the Hydra stage with the A1 well in the top left-hand corner. Make sure to properly align the plate on the stage. 

c. Press FILL.

d. Remove the glycerol stock plate and load the 384-well plate onto the Hydra stage. Make sure to properly align the plate on the stage.

e. Press DISPENSE. 

NOTE: While dispensing, slightly tap the needle guide to ensure that no drops remain on the needle tips (Hydra should dispense only 2μl of sample).

f. Remove the 384-well plate and load the glycerol stock plate again.

g. Press EMPTY.

h. Place the 384-well plates in the centrifuge for a quick spin (1 minute at 1,000rpm). 

i. Visually check to make sure that the glycerol stock sample was added to all 384 wells and that the well volumes are uniform.

j. Seal the 384-well sample plates with the PlateLoc sealer.

k. Seal the glycerol stock plate with an aluminum foil seal and return it to the -80(C freezer.

3.9 Repeat steps 3.1 – 3.2 until all samples have been aliquoted into 384-well plates.

4. Heat Lysis

4.1 In the Venonat database, click on RCA DB ( STEP 2 -Link Plates with Cyclers for Denaturation ( scan in the plates according to which side of the thermocyclers they are loaded and click on SUBMIT.

4.2 Place the 384-well plates on the thermocyclers.

4.3 Run the rca denature program: 95(C for 5 minutes, 4(C forever.

4.4 After the program ends, remove the 384-well plates and immediately place them on ice.

5. Amplification with TempliPhi
5.1 Install and prime the TempliPhi cassette.



NOTE: A new cassette will be installed everyday.
5.2 Place a labeled (TempliPhi, date) 50-ml centrifuge tube in a beaker of ice.

5.3 Pour the thawed TempliPhi premix into the 50-ml centrifuge tube.

5.4 Using the Multidrop Micro, dispense 4ul of the TempliPhi premix into each well of the 384-well sample plate.

NOTE 1: Monitor the 50-ml tube to ensure that there is enough TempliPhi for the plates.

NOTE 2: If a clog develops or some other Multidrop Micro cassette failure occurs in the middle of dispensing, stop processing the batch, make a list of the plates in that batch that have not had liquid dispensed into them, and take the list to Production Informatics Support so that the batch information in the database can be changed (i.e. in the Comments section, change to the new Multidrop Micro cassette’s unique identifying number). Continue processing the batch with a new cassette  (after performing a calibration check on the new cassette).
5.5 After dispensing TempliPhi into each plate, place the plate on ice until TempliPhi has been dispensed into all of the plates.

5.6 Visually check to make sure that TempliPhi was added to all 384 wells and that the well volumes are uniform.

5.7 Place the plates in the centrifuge for a quick spin (1 minute at 1,000rpm).

5.8 Use the PlateLoc Sealer to seal the 384-well sample plates.

5.9 Place the 384-well sample plates into the 30(C oven to incubate for 18 hours.

5.10 Purge, clean, and remove the TempliPhi cassette from the Multidrop Micro and give the cassette to the QC group.

6. End of the Day Cleanup
6.1 Pour the remaining TempliPhi premix back into its original bottle and label: date. Place the TempliPhi premix back in the -80oC freezer.

6.2 Pour the remaining 1X denaturation buffer into its original bottle. Place the buffer back in the 4oC deli.

7. Heat Inactivation
7.1 After the 18-hour incubation period, remove the 384-well sample plates from the 30(C oven.

7.2 In the Venonat database, click on RCA DB ( STEP 3 -Scan in Plates for Final Heat Step( scan in the plates and click on SUBMIT.

7.3 Place the 384-well sample plates on the thermocyclers.

7.4 Run the rca95 final heat program: 95(C for 10 minutes, 4(C forever.

7.5 Print out the FW and RV barcodes for each plate and mark the barcodes with the correct primer association color.

7.6 Affix the FW and RV barcodes onto new 384-well plates (on the indented side of the plate) for later use in the sequencing chemistry reactions.

7.7 After the program ends, remove the 384-well sample plates and continue with the Big Dye or ET-Terminator sequencing chemistry protocols.

Reagent/Stock Preparation

2% Bleach

1. Pour 490ml of Milli-Q water into a 500-ml bottle.

2. Add 10ml bleach.

3. Mix well by inverting bottle.

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

70% Ethanol 
1. Pour 70ml of 100% ethanol into a 100-ml bottle.

2. Add 30ml of Milli-Q water.

3. Mix well by inverting bottle.

4. Label bottle: 70% ethanol, date prepared and your initials.

Instrument Maintenance

Multidrop Micro
Switching on:

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.

Installing the cassette:

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

2. Remove the tip protection from the dispensing cassette.

3. 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.

4. 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.

5. 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.

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

7. 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).

8. Pull the rotor cover over the rotor.

9. Remove the tubing weight protection.

Priming:

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

2. Press the PRIME/DROP key until all eight channels are dispensing continuously into the priming vessel.

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

4. Press the EMPTY key until no water is left in the cassette tubing.
NOTE: Make sure to periodically empty the trough.

5. 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.

Dispensing:

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

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

3. Press the START key to begin dispensing.

4. 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.
5. Remove the plate and perform a visual check to make sure that the Multidrop Micro has dispensed accurately and evenly across wells.

6. Repeat steps 2 – 5 for each plate in the batch.

Purging:

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

2. Remove the tubing from the reservoir.

Cleaning the cassette and trough:

1. After you have finished dispensing, run 70% ethanol followed by Milli-Q water through the tubing.

2. Wipe the trough with a Kimwipe to ensure that no liquid gets on the sensor.

Removing cassette for storage:

1. Push the cover off of the rotor.

2. Remove the cassette from the Multidrop Micro.

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

4. Replace the tip protection cover on the cassette.

5. Replace the tubing weight protection.

6. Place the cassette back in its corresponding box.

Calibration Check:

Refer to the Calibration Check section on page 1.

Troubleshooting

Step 2.7.d: After scanning the glycerol stock plates into the database and clicking on SUBMIT, an error message appears, stating: ERROR! ...[error explanation]…Please request a requeue if it needs to be run again. Please notify your supervisor.
In the Venonat database, click on RCA DB ( Scan Plates to Requeue ( scan in the glycerol stock plates that were the source of the error ( click on SUBMIT ( Continue with step 1.8.


If the problem persists, notify your supervisor.
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