Microarray Fabrication Protocol - Shewanella oneidensis MR-1
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Step 1 – Primer Pair Plate Creation
Description: Primers are received from the manufacturer in 96-well plates in pairs.  One plate contains the forward set of primers; the other plate contains the reverse set of primers.  The primers are received from the manufacturer normalized to a concentration of 100 pmol/(L, and must be diluted to 5 pmol/(L for PCR. In this step, an aliquot of forward and reverse primer are combined into a new plate – Primer Pair Plate – and diluted to 5 pmol/uL.  
Prerequisites:

1. Primer Plates arrive from the manufacturer stored on dry ice and must be placed in the refrigerator (4°C) for at least 12 hr in order to thaw.

Protocol:
1. Label a 96-well deep well plate (Beckman, 1 mL capacity).  Use the abbreviation “PPP” for Primer Pair Plate, and add the name of the plate such as “Sh6” for Shewanella plate “6”.  Also add the date, concentration of primers (5 pmol/uL) and your initials.
2. Add 180 (L of nuclease-free water (Ambion) to each well in the deep-well plate.

3. Make sure the source and destination plates for transfers are aligned such that well A1 is always to the upper left.

4. Add 10 (L from the forward primer plate

5. Add 10 (L from the reverse primer plate.
6. Mix samples by pipetting up and repeatedly, or place on rotary platform shaker at high speed for 10 – 20 min.
7. Carefully reseal the primer plates and store at -80°C.

8. Store Primer Pair Plates at 4°C for immediate use, otherwise store at -20°C until needed.

Step 2 – PCR Amplification from Genomic DNA (gDNA)
Description: Open Reading Frames (ORFs) are amplified from purified genomic DNA in 25 (L reactions using the polymerase chain reaction.
Prerequisites:

1. Primer Pair Plate is made and thawed in 4°C refrigerator.
2. A genomic DNA stock is made and at 0.2 ng/(L.
3. Plates are labeled with:

a. Name of PPP

b. Date

c. Initials
4. Thermocyclers are warmed-up for immediate use
Protocol:

1. Make up a PCR master mix for the number of reactions to be performed, containing the following reagents (see attached worksheet on next page):

a. Water

b. 10X Buffer

c. MgCl2
d. Genomic DNA template

e. Forward and Reverse Primer Pair

f. dNTPs

g. BSA

h. Taq Polymerase
2. Aliquot 23 uL of the PCR master mix to each well in a PCR reaction plate using an 8-channel pipettor with a 200 (L capacity (set on “Multi” mode).  Use a sterile reservoir to hold the PCR Master Mix and sterile tips.
3. Add 2 (L of the PPP to each well in the PCR reaction plate using a 12-channel 20 (L capacity pipettor.  Use new STERILE tips for each sample.
4. Start the thermocycler protocol and add PCR reaction plates one the block reaches a temperature of >80°C.  

5. RECORD WHICH THERMOCYCLER WAS USED FOR EACH PCR REACTION PLATE.
6. Store Primer Pair Plates at 4°C for immediate use (such as for subsequent re-amplification), otherwise store at -20°C until needed.
7. When thermocycler runs are complete, remove plates and store at 4°C for immediate use, or 
-20°C for later use (> 1 hr).

Notes:

1. Use aseptic technique whenever possible.

2. Do not put reagents back into stock solutions such as primer pair plates or reagents – always discard.

3. If you make a mistake or are uncertain at any time START OVER!  It is far better (less expensive in time and money) to recognize potential errors at this stage of the process than to ignore them and have to print new arrays.
4. ASK QUESTIONS IF UNCERTAIN AT ANY TIME!

Step 3 – Gel Confirmation of PCR Amplification from gDNA
Description: Agarose gel electrophoresis is used to confirm PCR amplification of ORFs.
Prerequisites:

1. PCR amplification from gDNA has been completed

2. Gel tray is set in casting stand, leveled with a spirit level, and contains two 50-tooth combs.

3. 1X TAE is made for running buffer in the gel electrophoresis chamber.

Protocol:

1. Prepare a 2% agarose gel in a gel tray (16 x 23 cm) containing two 50-tooth combs.

a. Add 2.25 g of agarose to 150 mL 1X TAE buffer in a 500 mL Erlenmeyer flask.

b. Cover flask with plastic wrap containing a small hole to minimize evaporation

c. Initially microwave covered flask for 2 min.

d. Remove flask from microwave and swirl to mix.

e. Repeat while watching for boil-overs until all agarose is dissolved

f. Allow gel to cool until it reaches 50°C (can hold flask in hand)

g. Add 8 (L of Ethidium Bromide (10 mg/mL) stock solution to gel.

h. Gently swirl to mix while taking care to prevent air bubbles.

i. Pour gel in tray

j. Use a disposable pipette tip to remove any air bubbles.

2. Add 5 (L of 2X loading dye to each well of a empty 96-well plate (Costar)
3. Transfer 5 (L of each PCR reaction to the 96-well plate containing loading dye.

4. Reseal PCR plate with new sealing tape.
5. Store PCR products at -20°C.
6. Load gels with a multi-channel pipettor (8- or 12-channel) according to gel loading template.
a. Add 8 (L of diluted NEB 100 bp ladder

7. Add 8 (L of ethidium bromide stock solution to the electrophoresis chamber containing the cathode (+ = red end).
8. Run gels at approx. 90 volts for 1 hr 20 min.

9. Photograph gels using the Kodak EDAS system.

a. Rotate gel until “level”
b. Invert Black & White color scheme

c. Crop image

10. Export image in TIFF format to Shewanella gDNA folder

a. Folder located at “C:\Users\Shewanella\gDNA”

b. Name file “sh#gdna”, replacing “#” with the number of the plate.

c. If the plate is a repeat of a previous failed run, add the letter “a, b, c, etc.” for each repeated attempt following the plate number. For example: the third attempt to amply from gDNA for plate 3 would be named: “sh3cgdna”.

d. Write down in notebook if gel is loaded with a 12-channel or 8-channel pippetor.

Step 4 – Dilution of PCR Amplicons from gDNA Amplification

Description: PCR amplicons obtained from amplification of ORFs from gDNA are diluted in water for subsequent re-amplification.  This step is necessary to minimize the amount of gDNA that will be printed onto the microarrays.  The greatest dilution that produces a satisfactory PCR product during re-amplification should be used.  In this application, samples are diluted 1:10.
Prerequisites:

1. PCR amplification from gDNA has been completed
2. Gel electrophoresis of gDNA PCR amplicons has been completed (5 (L has been removed from 25 (L reactions).
3. Nuclease-free water is available (Ambion).

Protocol:

1. Add 180 (L of nuclease-free water to each well of the PCR gDNA reaction plate.
2. Seal tape with a new piece of plate sealing tape.

3. Store at 4°C for immediate use, or-80°C for later use (> 1 hr).
Step 5 – Re-Amplification (X4) of PCR Products
Description: PCR amplicons obtained through PCR amplification of gDNA are used as the template in a subsequent round of PCR in order to increase the amount of final product and minimize the amount of gDNA in the samples used for printing microarrays.  In this application, PCR products obtained from amplication of genomic DNA are re-amplified four-fold (4 x 100 (L reactions).
Prerequisites:

1. Primer Pair Plate is made and thawed.

2. PCR of gDNA is complete and verified by gel electrophoresis.
3. Four PCR reaction plates are labeled with:

a. Name of PPP

b. Date

c. Initials

d. Replicate (A, B, C, D)

4. Hydra 96-syringe microdispenser has been cleaned and is available for use.

5. Thermocyclers are warmed-up for immediate use.

Protocol:

1. Make up a PCR master mix for the number of reactions to be performed, containing the following reagents (see attached worksheet for concentrations and volumes):

a. Water

b. 10X Buffer

c. MgCl2

d. Genomic DNA template

e. Forward and Reverse Primer Pair

f. dNTPs

g. Taq Polymerase

h. BSA (bovine serum albumin)

2. Aliquot 94 uL of the PCR master mix to each well in a PCR reaction plate using the Hydra 96-syringe microdispenser.
3. Add 2 (L of the diluted gDNA PCR products to each well in the PCR reaction plate using the Hydra 96-syringe microdispenser.

4. Add 4 (L of the Primer Pair Plate to each well in the PCR reaction plate using the Hydra 96-syringe microdispenser.

5. Wash the tips of the Hydra 96-syringe microdispenser.

6. Repeat steps for each replicate plate (X4).

7. Start the thermocycler protocol and immediately insert the PCR reaction plates one the blocks reach a temperature of >80°C.

8. Store at 4°C for immediate use, or-20°C for later use (> 1 hr).

Step 6 – Purification of Replicate PCR Reaction Plates
Description: Replicate PCR reaction plates from reamplification of ORFs are combined and purified using the Millipore PCR96  MultiScreen Filter Plates.  This purification methodology utilizes size exclusion membranes to remove primers and unincorporated dNTPs from PCR reactions.
Prerequisites:

1. Millipore PCR96  MultiScreen Filter Plate are available

2. Millipore MultiScreen Filter Plate Vacuum Apparatus is available and assembled.

3. Replicate PCR amplification has been completed.

Protocol:

1. Centrifuge plates for 5 min. at 2000 rpm in Sorvall RT-7 centrifuge in room 387, prior to removing themoseal covers (prevents cross-contamination and increases product recovery).
2. Place a new Millipore PCR96 MultiScreen Filter Plate on top of the vacuum apparatus with well A1 oriented at the top left corner.

2. Add two replicate PCR re-amplificaiton plates to the filter plate using an 8-channel pipettor with a 200 (L capacity.

3. Apply a vacuum of 24 mm Hg until samples are completely pulled through the filter plate.

4. Add the last two replicate PCR re-amplificaiton plates to the filter plate using an 8-channel pipettor with a 200 (L capacity.

5. Apply a vacuum of 24 mm Hg until samples are completely pulled through the filter plate.

6. Add 100 (L of nuclease-free water to each well using an 8-channel pipettor with a 200 (L capacity and pull through with vacuum to wash.
7. Remove filter plate from the vacuum apparatus, add lid, and place on rotary platform shaker at the highest setting for 20 min to resuspend samples off filter membrane.

8. Using an 8-channel pipettor with a 200 (L capacity, carefully pipette resuspended samples to a new 96-well plate.

9. Run 1 (L of each well on a 2% agarose gel (as above) to confirm successful amplification and purification of each sample ORF.
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