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Summary

Solid phase reversible immobilization (SPRI) technology within the Agencourt Fosmid Prep Kit is used to isolate fosmid DNA from E. Coli cells in preparation for sequencing chemistry.

Materials & Reagents

	Materials/Reagents/Equipment

Disposables
96-well Deep Well Block

96-well 300μl Costar Plate

384-well PCR Microplate, Clear

AirPore Tape Sheets

Aluminum Foil Lids

Clear Adhesive Plate Sealers

Reagents

CosMCPrep Fosmid Purification Kit 4,000 rxn

      1) RE1 (store bottles at 4(C)

      2) L2 (store bottles at 37(C)

      3) N3 (store bottles at room temp)

      4) PUR4 (store bottle on roller/shaker)

2-YT broth

Chloramphenicol, 98%

Isopropyl Alcohol

95% Ethanol (190 Proof)

Pure Bright Germicidal Bleach
Milli-Q Water

Materials/Reagents/Equipment
Equipment
96-well Multidrop

96/384-well Microfill
4oC Centrifuge 5810R

Innova 4300 37(C Shaking Incubator
Titer Plate Shaker

Multimek

BioTek Plate Washer Elx-405

PlateMate Plus

Hydra

96 R-ring Magnets

Timer

Strong Field Magnets

Plate Positioner

	Vendor

VWR

Fisher
VWR

Axygen/ISC BioExpress

QIAGEN

Beckman Coulter

Edge Biosystems

Agencourt

Teknova

Aldrich

Sigma-Aldrich

AAPER Alcohol (LBNL)

Monahan Paper Company
Millipore Milli-Q System

Vendor
Titertek  (Thermo Labsystems)

BioTek Instruments

Eppendorf

New Brunswick

Lab Line Instruments

Beckman Coulter

Bio-Tek Instruments

Matrix

Robbins Scientific

Agencourt
VWR

-

-
	Stock Number

62111-536

E0030127560
29442-396

T-3059-1CS

19571

538619

48461

001046

Y0167

857440-25G
I9030

6810-46175

775011
-

Stock Number
-

-

-

-

-

-

-

-

-

-

-

-

-


Calibration Check

96-well Multidrop

NOTE 1: This should be done at the beginning of every day.
NOTE 2: Multidrop Cassettes should be cleaned after each use. Refer to the Multidrop Cleanup instructions listed under Instrument Maintenance.

1. Tare an empty, test 96-well deep well block on the balance in Rm139 (weight 1). Before you weigh the block, make sure the balance is even and centered.

2. Install the 2-YT broth, RE1, L2, or N3 Multidrop cassette into the Multidrop. Refer to Multidrop Setup listed under Instrument Maintenance for installation instructions.

3. Prime the Multidrop by placing the Multidrop tubing in the Milli-Q water bottle and pressing “prime/pump” button until the trough becomes three quarters of the way full. Check to see if liquid is dispensing evenly from all tips.

4. Use the Multidrop to dispense the appropriate amount of water into each well of the 96-well deep well block (2-YT: 800μl/well, RE1: 110μl/well, L2, N3: 120μl/well) and reweigh the blocks  (weight 2). Make sure that water was dispensed into every well.

5. Determine the difference between weight 1 and weight 2 for each cassette. Record these values on the calibration log sheet. 

Example: 
	Which cassette? RE1, L2, N3, YT
	Weight 1

(empty deep well block)
	Weight 2 (block filled with water - 110ul/well or 120 ul/well)
	(Weight 2 - Weight 1)

2-YT:      69.12g – 84.48g

RE1:          9.50g - 11.62g

L2, N3:    10.37g - 12.67g

	L2
	82.01g
	93.76g
	11.75g


6. If the average weight values fall outside of the 10% range, submit an instrumentation work request for calibration. Perform a calibration check on a backup Multidrop cassette and install the backup cassette if it is accurately calibrated.

7. After the calibration check has been completed, remove the tubing from the water bottle and press the “prime/pump” button to dispense the remaining liquid in the tubing.

8. Remove the cassette according to the Multidrop Cassette Removal instructions listed under Instrument Maintenance.

Microfill

NOTE 1: This should be done at the beginning of every day.

1. Tare an empty test 96-well deep well block on the balance in Rm139 (weight 1). Before you weigh the block, make sure the balance is even and centered.

2. After the Milli-Q water-priming step is completed, follow the steps listed in the Priming and Dispensing 2-YT (with chloramphenicol) broth section under Instrument Maintenance to dispense 800μl of Milli-Q water into the 96 wells of the tared test block. Make sure that water was dispensed evenly into every well.

3. Reweigh the blocks on the balance (weight 2) and determine the difference. Record these values on the calibration log sheet. The difference should lie between 72.96g – 80.64g.

4. If the average weight values fall outside of the 5% range, or if dispensing is uneven across the wells, submit an instrumentation work request for calibration. 

Procedure

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

1. Inoculation

1.1 The Libraries supervisor will provide the Inoclist that contains the list of glycerol stocks for inoculation.

1.2 Remove the appropriate amount of glycerol stocks from -80ºC Fosmid freezer in Libraries (Rm139) and thaw them completely at room temperature before use (You may also thaw the stocks in the fosmid 37oC oven for up to 1 hour, but not when someone is in the middle of the isolation and cleanup part of processing).

1.3 During the thaw period, scan the glycerol stocks into the RCA database:

a. In the Venonat database, click on RCA DB ( Scan Fosmid Plates For Glycerol Transfer ( enter in:
i. Make sure your initials are selected as the operator.

ii. Select the hydra instrument you will be using.

iii. Enter in the lot information for the 2-YT broth.

iv. Scan in all of the glycerol stock barcodes (up to 16 plates at a time).

v. Click on SUBMIT.

vi. Print the barcodes (to be used on the deep well blocks) on the Libraries barcode printer.

NOTE: When printing barcodes, make sure that the printer is “Online”. Once your barcodes have printed press Online again to take the machine off line and then Feed in order to give enough barcodes that you can tear the strip off. If you do not take the barcode printer offline before depressing Feed, the printer will print multiple copies of your last barcode.
b. Place the barcodes on each of the deep well blocks (on the lettered side).

1.4 Using the Multidrop or Microfill, dispense 800μl of 2-YT broth with 12.5μg/ml Chloramphenicol into 96-well deep well blocks:

a. If using the Multidrop:

i. Install the Multidrop cassette (Refer to Multidrop Setup under Instrument Maintenance).

ii. Prime the Multidrop with 70% ethanol and Milli-Q water, respectively (Refer to Priming with 70% Ethanol and Milli-Q water under Multidrop Maintenance section).

iii. Check the settings on the front of the Multidrop. They should read: 800μl for the dispense volume and 12 columns.

iv. Prime and dispense 800μl of 2-YT broth with 12.5μg/ml Chloramphenicol into 96-well deep well blocks.

b. If using the Microfill:

i. Run the ethanol prime program (Refer to Priming with Ethanol section under Microfill Maintenance).

ii. Run the water prime program (Refer to Priming with Milli-Q water under Microfill Maintenance).

iii. Run the trough prime and Inoculation_800μl programs (Refer to Priming and Dispensing 2-YT (with chloramphenicol) broth under Microfill maintenance).

NOTE: Each new bottle of broth should get a new autoclaved cap-tube fitting.

c. Dispense broth into one extra block to be used as a negative control.

d. Do not leave broth bottles attached to the instruments with broth sitting in the tubing for prolonged periods of time. If it is necessary to leave the instruments idle while in the middle of dispensing, prime them through with ethanol and water.

e. Upon completion of the 2-YT broth dispensing, follow the Multidrop cassette cleaning and removal or Microfill cleanup instructions listed under Instrument Maintenance.

1.5 Turn PlateMate 2 on and allow for the homing procedure to finish.

1.6 Check to make sure that the water supply reservoir is filled with fresh Milli-Q water and that the waste reservoir is empty.

1.7 Add approximately 135ml fresh 2% bleach to the Stage 2 reservoir. Refer to Figure 1 in the Appendix.

1.8 Open the Shortcut to ControlMate 1.1.0 program on the computer located next to the PlateMate.

1.9 If this is the first PlateMate run of the day:

a. Load the pipette tips:

i. Go to the Add-Ins menu ( select Change Pipettor or Tips ( select Replace Pipettor or Tips ( select Tips only.

ii. Click on START.

iii. Remove the old Tip Magazine.

iv. Click on DONE.

v. Insert the new Tip magazine.

vi. Click on DONE.

vii. Click OK.

viii. Put your initials and the date on the sign-up chart on the PlateMate.

b. Prime the wash station:

i. On the manual control keypad located behind the PlateMate, press NEXT.

ii. Press 2: Head.

iii. Press 3: Stage 3.

iv. Hold down 0: W_P until water starts flowing through the wash station.
v. Press RESET.

1.10 Use the PlateMate program Fosmid Breakout_070803.cms to transfer 6μl of glycerol stock from 384-well Nunc plate to four 96-well deep well blocks. 

a. Load the glycerol stock plates into Left Stacker B (Start Source). Refer to Figure 1 in the Appendix.
b. Load the 96-well deep well blocks containing 800μl of 2-YT broth with 12.5μg/ml Chloramphenicol into Right Stacker B (Start Destination). Load the blocks in same order as glycerol stock plates. Refer to Figure 1 in the Appendix.

c. Click on the PLAY button and the program will automatically verify the sequence.

d. Click on the START button when ready.

Important! Do not leave the PlateMate’s vicinity while it is running. You must continuously monitor the PlateMate in case a failure occurs during the run. 

NOTE: Prioritize tasks such that the PlateMate is continuously running. 
1.11 When the run is finished:

a. Remove the glycerol stocks from Left Stacker A (End Source), seal all stocks with foil lids using the pneumatic sealer.
b. Enter the glycerol stock plates into the Fosmid Production Log:

i. Go to the following directory: \\Miracle\E_Drive\FOSMID.

ii. Open the Fosmid Production Log ( Fosmid Inoculation worksheet.

iii. Enter in: Inoculation Date, Operator initials, Kit (CosMCPrep) ,QC Pas/Fail, Notes.
iv. Under Library Name, scan in all of the glycerol stock plates that were used for inoculation.

NOTE:  Make sure the scanner is in ENTER mode.

c. Place the glycerol stock plates on the third shelf of freezer #014 in Rm139 (plates from completed Inoclists ready for retracking in the freezer farm).

d. Remove the 96-well deep well blocks from Right Stacker A (End Destination), seal all of the deep well blocks with AirPore tape sheets.

Important! Make sure that the seal is firmly placed down on all sides to prevent evaporation.
1.12 Repeat steps 1.10 – 1.11 for each batch of 16 blocks that need to be inoculated. In between each batch of 16 blocks, rinse the bleach trough with Milli-Q water and add fresh 2% bleach to the trough. 

1.13 After every other batch:

a. Dump out the waste reservoir into the sink.

b. Fill the water reservoir with fresh Milli-Q water.

1.14 Place the deep well blocks into the Innova 4300 37ºC shaking incubator. Incubate for 18 hours at 220rpm.

1.15 Immediately following incubation, use the Eppendorf centrifuge to spin down the 96-well deep well blocks for 10 minutes at 4,000rpm. Cells should form a tight pellet at the bottom of each well.

1.16 Decant media by dumping the supernatant into a large designated waste container and then inverting the block and placing it on paper towels. Pat the block lightly on a paper towel to remove all excess media.

NOTE: Be careful not to pat the blocks with excessive force because this can dislodge the pellet from the block.

1.17 Seal the blocks with foil lids using the roller or foil sealer, which is located in the Sequencing Prep Lab, RCA bay.

1.18 Store the blocks in the Fosmid freezer until you are ready to process them.

1.19 Add full strength germicidal bleach to the waste container, let it sit for 15 minutes, and discard the waste down the sink. Wash the sink with hot water.

2. DNA Isolation

NOTE: Prepare 70% ethanol prior to starting the DNA isolation protocol. Milli-Q water bottles should be prepared fresh each day and heated in the microwave (1 min on high setting) prior to fosmid processing.

2.1 Remove 1 batch (1 batch = 16 blocks) of 96-well deep well blocks from -80ºC Fosmid freezer and thaw them for 20 minutes at room temperature. Make sure that the blocks you remove from the freezer have no more than 5 empty wells per 4 blocks of each sample. Samples with significant numbers of empty or irregular wells should be failed out of the system (Venonat DB ( RCA DB( Enter Fails or Comments) and re-inoculated.

2.2 During the 20 minute thaw period, scan the plates into the RCA database:

a. In the Venonat database, click on RCA DB ( Update Fosmid Clean Up Info ( enter in:
i. Make sure your initials are selected as the operator.

ii. Enter in the lot information for the L2, N3, RE1 buffers and PUR4 beads.

iii. Enter in which Multidrop and wash instrument you will be using.

iv. Scan in all 16 deep well block barcodes.

v. Click on SUBMIT.

vi. Print the barcodes (for the Costar plates) on the Libraries barcode printer.

b. In the Venonat database, click on RCA DB ( Fosmid Consolidation ( enter in:
i. Select the hydra instrument you will be using.

ii. Scan in the four A1 deep well block barcodes only.

iii. Click on SUBMIT.

iv. Print the barcodes (for the 384-well plates) on the Libraries barcode printer. 

c. Place the barcodes on their corresponding Costar (on the lettered side) and 384-well plates (opposite side of the letters).

d. Using a sharpie, write your initials and the fosmid processing date on the long side of the 384-well plate (same side as the well numbers).

e. Save the FW and RV barcodes until plate processing is complete.

2.3 Install the RE1 Multidrop cassette according to the Multidrop Setup instructions listed under Instrument Maintenance.

2.4 Prime the Multidrop by placing the Multidrop tubing in the warm Milli-Q water bottle and pressing PRIME/PUMP button until the trough becomes three quarters of the way full. Check to see if the liquid is dispensing evenly from all tips and make sure no tips are clogged or partially clogged.

NOTE: If the tips are clogged, insert a small metal wire into the tip to remove the clog. As needed, try priming the tubing with hot water followed by 70% ethanol, but rinse again with Milli-Q water before using the buffer reagents. Run a test plate through to check for even dispensing. If the tips are still clogged, change to the backup Multidrop cassette and submit an instrumentation work request.

2.5 Remove the Multidrop tubing from the Milli-Q water bottle and continue pressing the PRIME/PUMP until no more liquid is flowing out of the tubing. Some residual droplets may remain inside the tubing.

2.6 Check the settings on the front of the Multidrop. They should read: 110μl for the dispense volume and 12 columns.
2.7 Make sure that you have 500ml of RE1 buffer and place the Multidrop tubing deep into the 500-ml buffer bottle.

2.8 Press the PRIME/PUMP button until all tips are dispensing buffer evenly.

2.9 Using the Multidrop with RE1 cassette, dispense 110μl of RE1 buffer into each block. Shake blocks on Titer plate shaker at speed 6 for 5 minutes.

Checkpoint: Following the 5-minute shake, the cell pellet should be completely resuspended so that the mixture appears homogenous and has no clumps. If there are clumpy wells or wells with sample still stuck to bottom, shake for 5 more minutes at speed 6 and then check them again.  Repeat as needed.
2.10 Upon completion of the RE1 buffer dispensing, follow the Multidrop cassette cleaning and removal instructions listed under Instrument Maintenance.

2.11 Refill and place the RE1 buffer bottle in the refrigerator following usage.

2.12 Remove the L2 buffer from 37ºC incubator and make sure that the bottle is full and that there are no precipitates in the solution.

2.13 Repeat steps 2.4 – 2.6 after properly installing the L2 Multidrop cassette. Change the Multidrop dispense volume setting to 120μl.

2.14 Place the Multidrop tubing deep into the L2 buffer bottle and press the PRIME/PUMP button until all tips are dispensing buffer evenly.

2.15 Using the Multidrop with L2 cassette, dispense 120μl of L2 into each block.

2.16 Shake the blocks on Titer plate shaker at speed 6 for 5 minutes.

Checkpoint: Make sure that blocks do not sit or incubate at the L2 addition step for longer than 10 minutes, as it can be detrimental to the samples.
2.17 Repeat step 2.10 with the L2 cassette.

2.18 Refill and place the L2 buffer bottle in the 37ºC incubator following usage.

2.19 Check to make sure you have a full bottle of N3 buffer. 

2.20 Repeat steps 2.4 – 2.6 after properly installing the N3 Multidrop cassette. Multidrop dispense volume setting should still be to 120μl.

2.21 Place the Multidrop tubing deep into the N3 buffer bottle and press the PRIME/PUMP button until all tips are dispensing buffer evenly.

2.22 Using the Multidrop with N3 cassette, dispense 120μl of N3 into each block.

2.23 Shake the blocks on Titer plate shaker at speed 6 for 10 minutes.

NOTE: Use only a VWR timer programmed for 10 minutes instead of the timer on the plate shaker.  Make sure you set the shaker on constant shaking instead of timed shaking.

2.24 Repeat step 2.10 with the N3 cassette.

2.25 Refill the N3 buffer bottle following usage.

2.26 Place clear cover seals on the blocks and centrifuge them in Eppendorf refrigerated centrifuge for 45 minutes at 4,000rpm. Check the blocks after 45 minutes and spin for 15 more minutes only if necessary to settle more of the white flocculent.

3. DNA Cleanup and Resuspension
3.1 Multimek Setup

a. Prepare the Multimek for use:

i. Fill the wash carboy with Milli-Q water.

ii. Empty the waste carboy.

iii. Place the tip box on the deck:

1) Place the tip box on the top left corner of the Multimek deck.

2) Tips should be changed after every 6 runs (equivalent of once daily).

3)  The tip box should be labeled: operator’s initials, date, tick marks for each run for which the tips have been used.

iv. Turn the Multimek switch to the Manual On position for 10 seconds in order to prime the water source manually.

v. Turn the Multimek switch back to the Automatic position.

b. Fill reagent reservoirs:

i. Fill the reservoir marked “IPA” with 100% isopropanol.

ii. Fill the reservoir marked “beads” with PUR4 bead solution.

c. Load the 96-well deep well blocks and their corresponding Costar plates onto deck:

i. The 96-well deep well block is placed on the space marked “block” with the A1 well in the top left-hand corner.

ii. The Costar plate is placed on the space marked “Costar” with the A1 well in the top left-hand corner.

3.2 Supernatant transfer, DNA precipitation, and retrieval

a. Open the Run Multimek program on the computer desktop located next to the Multimek.
b. Load the tips: 
i. Go to FILE ( select OPEN ( select the LoadTips.sc1 file( click OK ( click on the RUN button.

ii. Make sure that the tip box is pulled to the front of the hole.

iii. Click on the RUN button again.

c. Open the Multimek file Fs2Tr7L. 

NOTE: The Multimek uses this file to transfer 200μl of the supernatant from 96-well deep well blocks to 96-well Costar plates, with subsequent additions and tip mixing of 140μl of 100% isopropanol and 10μl of PUR4 beads.

d. Click on the RUN button.

e. When prompted, enter the number of deep well blocks you are processing.

f. After the first block is finished, the program will pause and prompt you to remove the completed deep well block and Costar plate from the deck and replace it with the next block and Costar plate set.

g. Repeat steps 3.2.b – 3.2.d until you have processed all of the blocks.

NOTE: Continuously check and maintain the isopropanol, bead, and water levels throughout the duration of the run.

h. Unload the tips: 
i. Go to FILE ( select OPEN ( select the UnloadTips.sc1 file( click OK ( click on the RUN button.

ii. Make sure that the tip box is pulled to the front of the hole.

iii. Click on the RUN button again.

3.3 Place the Costar plates onto strong-field magnets.

3.4 When each set of four plates are completed, place them in Eppendorf centrifuge without plate seals and perform a “quick spin”. This means only letting the plates spin up to 3800 rpm and then pressing the STOP button to terminate centrifugation.

3.5 Replace the Costar plates onto strong-field magnets for 15 minutes.

Checkpoint: Make sure that the sample in 96-well Costar plate is adequately clear before proceeding to the next step. If the Costar plate’s wells are not clear, let the plate remain on the magnets for an additional 15 minutes.
3.6 Make sure that the BioTek plate washer has 70% ethanol in containers, that its waste container is no more than half full, and that the pumps are primed and ready.

3.7 Place 96-well Costar plates on the BioTek plate washer and use program wash 6666 to perform the 70% ethanol wash. Press RUN ( WASH ( Program 6666 ( START.

3.8 Dry the Costar plates in the 37ºC incubator for 5 minutes.

3.9 Using the Multidrop with the RE1 cassette, dispense 40μl of RE1 into plates. Make sure the Multidrop is set at 96 well dispense setting.

3.10 Shake the plates on Titer Plate shaker for 15 seconds at speed 8 to make sure RE1 has touched the beads that may have dried higher up in the wells, and then continue shaking for 5 minutes at speed 4.

3.11 Stack up a set of 4 plates on the bench top and place a clear plate sealer on the top plate.

3.12 Incubate the plates on the bench top for 5 minutes.

3.13 Place the plates onto strong-field magnets for 5 minutes.

4. 96-well Costar to 384-well Axygen transfer
4.1 Place four Costar plates on Agencourt 96-well R-Ring magnets at the same time.

4.2 Use the hydra (file 3) and plate positioner to transfer 25μl of the sample, one quadrant at a time, from all quadrants to a clean 384-well Axygen plate. 

NOTE: Once the Costar plate/magnet has been placed on the hydra, let it sit 10 seconds before aspiration. This will allow beads to settle on magnets after having been moved.

4.3 Change the water in the wash bath after 4 Costar plates have been processed.

Checkpoint: Make sure that all wells have transferred and that all samples are below the top of the wells. Wells that are overfilled can cross-contaminate with other wells and result in sequencing failure. If necessary, use pipette to extract and re-dispense sample to specific wells.
4.4 Seal the plates with clear plate sealers.

4.5 Spin the plates for 1 min at 1,000rpm.

4.6 Place the batch of processed 384-well plates into the 4ºC RCA deli for storage and sequencing chemistry processing.

4.7 Clip the FW and RV barcodes to their designated area on the sequencing chemistry bench top.
5. Cleanup
5.1 96-well deep well blocks:

a. Carefully remove the barcodes from the 96-well deep well blocks with a scalpel.

b. Use a sharpie to mark each block to indicate how many times that block has been used in production.

c. Take the blocks to the sink in the washroom (Rm143). Connect the faucet tube to the 96-tip wash fountain and start running the hot water. Invert the deep well blocks over the fountain and continue rinsing until the pelleted cellular debris washes away from all of the wells.

d. After the deep well blocks have been washed, place them on the metal tray next to the sink so that they can be autoclaved.

e. Disconnect the faucet tubing from the wash fountain and use the running hot water to rinse the wash fountain.

f. Place the wash fountain back on the shelf.

5.2 Costar plates:

After the samples have been successfully transferred from the 96-well Costar plates to the 384-well plates, discard the Costar plates into the autoclave waste.

6. Post-Fosmid Processing
2.1 Go to the following directory for the Fosmid Production Log: \\Miracle\E_Drive\FOSMID.

2.2 Enter in: Process Date, Batch number (for the day), Manual/Automated, Operator initials, Plate ID.

2.3 When the 384-well plate results are available, copy and paste the results for each plate into the Fosmid Production Log, and after pasting each result, select Data ( Text to Columns ( Finish. 

2.4 Click on SAVE.

Reagent/Stock Preparation

RE1/L2/N3 Buffers

1. Transfer each buffer from the Agencourt Reagent bottle to a 500-ml bottle. 

2. Label the bottle: Reagent name, lot number, date, your initials.

3. Change bottles every 2-3 days.
Chloramphenicol (34 mg/ml) Preparation:

Add 0.51g of chloramphenicol to 15ml of 100% ethanol to make a 34mg/ml chloramphenicol solution.

2-YT broth with 12.5μg/ml Chloramphenicol

1. Remove the chloramphenicol antibiotic from the small -20oC freezer in the Libraries room (Rm139) in Bay E.

2. Add 368μl of 34mg/ml chloramphenicol to 1L of 2-YT broth. 

3. Cap the bottle and mix gently by inverting the bottle several times.

4. Label the bottle: + chloramphenicol, date, your initials.

70% Ethanol

	Ethanol volume

(ml)
	Milli-Q water volume (ml)
	Total volume

(ml)

	737
	263
	1000

	1474
	526
	2000


For 1L of 70% ethanol:

1. Add 737ml of 95% ethanol to a 1-L graduated cylinder. 

2. Bring the total volume up to 1000ml with Milli-Q water.

3. Transfer to a 1-L labeled glass bottle for storage.

4. Shake well.

2% Bleach

1. Add 20ml of germicidal bleach to a 1-L graduated cylinder. 

2. Bring the total volume up to 1000ml with Milli-Q water.  

3. Transfer to a 1-L labeled glass bottle for storage. 

4. Shake well.

Instrument Maintenance

NOTE: If an instrument begins to malfunction during fosmid processing, follow the steps listed in this protocol to normalize the instrument. If the instrument continues to malfunction, submit a work request through the Laboratory Management System (http://sunbeam:8080/workflow/login.vm).

Multimek Daily Maintenance

Setup: 

Make sure that Multimek is turned on, the water container is filled with fresh Milli-Q water, the waste container is empty, and new tips are attached to head (if this is the first run of the day).

Cleanup: 

After use, pour the isopropanol and PUR4 bead solutions back into their original bottles using funnels. If necessary, pour some of the bead solution back into the trough and gently shake it around to remove as many beads as possible from the trough. Then rinse the troughs and funnels with Milli-Q water. Empty the waste container down sink.
BioTek Plate Washer Daily Maintenance

Setup: 

1. Make sure that the BioTek plate washer has fresh 70% ethanol in its containers daily, that its waste containers will not overflow, and that the pumps are primed and ready (Press RUN ( PRIME ( Program 200 ( START). 

2. Check for clogged tips by running a blank Costar plate prior to the sample plates. Run the wash 6666 program. When completed, the wells of the Costar plate should be empty. If there is ethanol left in any wells, unclog tips by inserting a metal wire into the tip. Repeat as necessary. If the tip clogging frequency increases, submit a work request to have the manifolds be cleaned.

Cleanup:

1. Empty waste containers as they become half full into red Hazardous Waste Containers. 

2. At end of day, empty leftover 70% ethanol into glass bottles labeled 70% EtOH with date and initials as this can be used elsewhere in the lab.

Multidrop Daily Maintenance

Setup: 

1. Each buffer (RE1, L2, N3) has its own Multidrop cassette.

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

3. Take the lower part of the cassette into your right hand with the dispensing cassette tips pointing down and the upper part in your left hand.

4. Carefully place 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. Make sure that the tension limiting wires have a loose fit around the rotor shaft and the tubes are evenly placed on the rotor needles (four tubes on each half of the pump rotor). Inspect to ensure that the tubing is not kinked or overlapping.

8. Pull rotor cover over the rotor.

Priming with 70% Ethanol and Milli-Q water:

1. Prime the Multidrop by placing the Multidrop tubing in the ethanol bottle and pressing PRIME/PUMP button until the trough becomes three quarters of the way full. Check to see if the liquid is dispensing evenly from all tips and make sure no tips are clogged or partially clogged. 


2. Remove the Multidrop tubing from the ethanol bottle and continue pressing the PRIME/PUMP until no more liquid is flowing out of the tubing. Some residual droplets may remain inside the tubing.

3. Repeat Steps 1 – 2 with fresh, warm Milli-Q water.

Clogged Tips:

If the tips are clogged, insert a small metal wire into the tip to remove the clog. As needed, try priming the tubing with hot water followed 70% ethanol, but rinse again with Milli-Q water before using the buffer reagents. Run a test plate through to check for even dispensing. If the tips are still clogged, change to the backup Multidrop cassette and submit an instrumentation work request.

Cleanup (2-YT cassette & broth):

1. After dispensing 2-YT broth, prime the cassette tubing with 70% ethanol and warm Milli-Q water respectively. 

2. Gently wipe the Multidrop cassette with 70% ethanol using Kimwipes prior to putting it back in its box. 

3. Leftover 2-YT broth should be poured down the sink and 2-YT bottles should be placed in the autoclave waste.
Cleanup (RE1, L2, N3 cassettes):

After dispensing RE1, L2 or N3 buffers, prime the cassette tubing with warm Milli-Q water. Gently wipe the Multidrop cassette with 70% ethanol using Kimwipes prior to putting each cassette back in its box. This is particularly important because the L2 buffer leaves behind a soapy residue whereas the N3 buffer leaves an acidic residue.

Multidrop Cassette Removal:

1. Upon completion of buffer dispensing, remove the Multidrop tubing from the solution and press the PRIME/PUMP button until all of the solution has been dispensed from the tubing. 

2. Clean the Multidrop tubing by priming it with Milli-Q water until the trough becomes three quarters of the way full. Remove the tubing from the water and continue dispensing until no water is left inside the tubing.

3. Push the rotor cover off of the rotor.

4. Gently remove the upper part of the Multidrop cassette, followed by the lower part. 

5. After cleaning the Multidrop cassette, place it in its labeled box.

Multidrop Weekly Maintenance

Calibration check of each cassette. Refer to Calibration Check.

Microfill
Switching On:

Switch the instrument on by using the main power switch on the rear, right-hand side of the Microfill. The Microfill will self-test then go to the main menu.

Setup:

1. Fill two labeled 1-L bottles with fresh Milli-Q water (one for each Microfill) and place each bottle on the same horizontal plane as its corresponding dispenser to ensure optimal pump performance.

2. Collect the daily leftover 70% ethanol from the ethanol wash bottles located next to the BioTek plate washers and pour the ethanol into two labeled 1-L bottles (one for each Microfill). 
NOTE: If there is not enough 70% ethanol in the wash containers, refer to the Reagent/Stock Preparation section for preparing more 70% ethanol.
3. Cap all reagent bottles until it is “hand-tight”. Do not over tighten.

Priming with Ethanol (to be performed on both Microfill instruments simultaneously):
1. Replace the 70% ethanol bottle cap with the orange cap-tube fitting (found on the ethanol bottle from the previous day’s experiment) and connect to the Microfill. Make sure that the vent hole is not covered.

2. Select the RUN button from the Main Menu screen.

3. Select PRIME.

4. Press the OPTIONS button until “EtOH” method appears on the screen.

5. Select ENTER
6. Select START. Perform the ethanol priming once.

NOTE: The EtOH method will prime 120ml of ethanol.
7. Press the Main Menu button to return to the Main Menu display.

8. Disconnect ethanol bottle’s cap-tube fitting from the Microfill.

Priming with Milli-Q water (to be performed on both Microfill instruments simultaneously):
1. Replace the Milli-Q water bottle cap with the orange cap-tube fitting (found on the Milli-Q bottle from the previous day’s experiment) and connect to the Microfill. Make sure that the vent hole is not covered.

2. Select the RUN button from the Main Menu screen.

3. Select PRIME.

4. Press the OPTIONS button until “H2O” method appears on the screen.

5. Select ENTER.

6. Select START. Perform the water priming once.

NOTE: The H20 method will prime 120ml of water.
7. Press the Main Menu button to return to the Main Menu display.

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

Priming and Dispensing 2-YT (with chloramphenicol) broth:

1. After the addition of the chloramphenicol antibiotic to the 2-YT broth, replace 2-YT bottle cap with an autoclaved, white cap-tube fitting (found in the fosmid lids drawer) and connect to the Microfill. Make sure that the vent hole is not covered.

NOTE: Make sure that the tubing reaches the bottom of the 2-YT bottle.

2. Select the RUN button from the Main Menu screen.

3. Select the PRIME.

4. Press the OPTIONS button until “Trough_Prime” method appears on the screen.  

NOTE: The Trough Prime method will prime 17ml of broth and establishes communication between the Microfill and the robot arm
5. Select ENTER.

6. Select START. 

7. Press the Main Menu button to return to Main Menu display.  

8. Remove the white tray from the plate adapter.

9. Place the first 96-well deep well block on the plate adaptor.

10. Select RUN.

11. Select DISPENSE.

12. Press the OPTIONS button until “Inoculation_800ul” method appears on the screen.

13. Select ENTER.

NOTE: The display screen will show: First strip to dispense (1…12): 1

14. Select ENTER again.

NOTE: The display screen will show: Number of strips (1…12): 12
15. Select ENTER again.

NOTE: The display screen will show: Insert Microplate.
16. Select START.

17. When prompted, select REPEAT for each 96-well deep well block that needs to be inoculated.

18. For each new bottle: put on a new autoclaved, cap-tube fitting and perform a “Trough_Prime”.

19. Place the deep well blocks in stacks of 4 with a clear plate seal on the top block.

Cleanup:
1. After the Microfill has been used, decontaminate the Microfill cap-tube fitting from the used 2-YT broth bottles by rinsing with 70% ethanol. Follow the Priming instructions (EtOH method).

2. Remove the Microfill cap-tube fitting and place it in the autoclave bin.

3. Clean the Microfill instrument by following the Priming instructions for:

a.  2% bleach (1 wash, Bleach method).

NOTE: The Bleach method will prime 120ml of bleach. 

b. Milli-Q water (5 washes, H2O method). 

3. Check the waste container for level of waste accumulated. If the container is 3 quarters full, empty it into the red Hazardous Waste containers. The waste container should be emptied daily.

4. Leftover 2-YT broth should be poured down the sink and 2-YT bottles should be placed in the autoclave waste.
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Figure 1. PlateMate 2 Setup.
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