Rhodopseudomonas Protocol

Brief Overview:


Primers have already been designed and synthesized for this project (see Liyou Wu for methods) and are ready for use.  The project will involve formation of primer pair plates, 8x PCR amplification of all ORFs from genomic DNA, visual inspection of amplicons by gel electrophoresis, product QC & sizing, purification of the 8x-amplified PCR products, quantification of products with PicoGreen assays, transfer to 384 well plates (can be done using Biomek FX – Liyou), deposition of PCR products onto coated slides [Telechem SuperAmine slides?] (for microarray printing protocol, see Liyou Wu).
NOTE:  Detergent-free reagents are very important in this project.  Please be sure you do NOT use Taq buffer or PCR buffer that contains Triton-X or other detergents!!!!!

Flow Chart of Overall Project:

PRETEST – 100 uL run of 5 randomly chosen plates.  Once this works:

PPP formation, 47 plates

8X PCR amplification

Run 1 well from each of the 8 PCR reactions onto ONE gel to verify

Score picture of gel

Purify PCR products from all 8 reactions.  Use water.

Quantify purified products with PicoGreen assay

Final gel verification

Print microarray

Pre-Test:


Since the project will involve direct 8x amplification of plates, and I am worried about waste of master mix if the 8 plates happen to not work, the project will involve a 5 plate random test prior to the start of the project.  Plates 1, 8, 18, 25, and 44 will undergo 1x 100(L PCR reactions to be sure that we are getting products for almost all or all of the wells on the plates.  

A. Formation of Primer Pair Plates

Description:  Primers are received from the manufacturer in 96-well plates in pairs.  One plate contains forward primers and the other contains reverse primers.  The primers are received from the manufacturer in a concentration of 100 pmol/(L, and must be diluted to 5 pmol/(L for PCR reactions.  Forward and reverse primers are combined into a single new plate, the Primer Pair Plate, using the following protocol.

Protocol:  
1. Label a deep 96-well plate (1 mL capacity).  Use the abbreviation “PPP” for Primer Pair Plate, and add the name of the plate (e.g., “Rh1” for Rhodopseudomonas plate 1).  Add to the label the date, the concentration of primers (5 pmol/(L) and the initials of the preparer.

2. Thaw primer pair plates, and centrifuge them at 2500 rpm for 5-10 min to remove liquid from the bottom of the lids.  This helps eliminate cross-contamination of sample wells.  THIS STEP SHOULD BE COMPLETED EVERY TIME PRIOR TO OPENING A PRIMER OR PRIMER PAIR PLATE.  Write the number of the pair plate (R14 or F14, for example) BEFORE removal so you do not mix up the lids of the primer plates, thus contaminating the wells.

3. Use the FX robot program “PPP formation” (or “PPP formation 2” depending on how many you want to do at once) to do the following:

a.  Add 180 (L of nuclease-free water to each well in the new deep-well plate.

b.  Add 10 (L from the forward primer plate.

c.  Add 10 (L from the reverse primer plate.

To do this, you will need a reservoir filled with MilliQ water, and the labeled deep well plate with its lid.  Be sure plates are aligned properly on the stages on the robot, with numbers and letter in the correct orientation.  Set up the robot deck according to the “instrument setup” step in the program.

4. Seal plates and mix by shaking on a rotary platform shaker at high speed for 10 minutes.

5. For short-term storage (1-3 weeks), use -4°C  and -20°C for duration of project.  For archival storage:  -80°C.

B. 8x PCR amplification of R. palustris ORFs

Description:  Open Reading Frames (ORFs) are amplified from purified R. palustris genomic DNA (gDNA) in 100 (L reactions using the polymerase chain reaction.  Master mix will be measured out, and PCR primers will be added to reaction plates using the Beckman Biomek FX robot.

Protocol:

1.  Make up a PCR master mix for 8 PCR reactions.  To do this, use two 50-mL tubes and add the following to each, using the following order: 

a. First combine 8800 (L betaine (5M) with 21612 (L nuclease-free water.  Shake gently to mix.

b. Add 4400 (L of detergent-free PCR buffer and 2640 (L MgCL2 (25mM).

c. In the hood, wearing nitrile gloves, add  2068 (L DMSO (pure).  DMSO has toxic fumes and should not be opened outside of the hood.  Once the DMSO has been diluted into the rest of the master mix, it is fine to open it outside of the hood (Marwan Bader).

d. Add 880 (L dNTPs, 880 (L detergent-free Taq, and 80 (L gDNA at 100 ng/(L in any order, to each of the two master mix tubes.

See recipe page for concentrations, etc.

2. Aliquot this out to a 96-well deep well plate by adding 860 (L of the master mix to each well using an 8-channel electrapipette.  This is already programmed into the elctrapipettor.  The master mix is added to this deep well plate first because the robot cannot properly draw master mix from a reservoir.

3. Use Biomek FX’s “master, primer for 8” program to pipette out 96 (L / well into eight 96-well PCR plates, then add 4 (L primer to each plate.  Set up the deck according to the layout indicated in the protocol.  Needed for the program:  8 pcr plates, 8 costar round-bottom plates (already present for use at the robot), the deep well plate with aliquoted master mix, and the associated primer pair plate.  Once again, be very careful when placing tip boxes and plates onto the deck, as the numbers and letters of plates must be oriented correctly, and the plates must be placed into the silver “knobs” correctly in order to prevent the robot from crashing.  Set up the deck according to the “instrument setup” step of the program.

4. Run PCRs at 60(C for 35 cycles using the following amplification program:

a) Hold @ 94(C for 5 min

b) 35 sequential cycles of :  
94(C for 30 sec

  

60(C for 30 sec

  

72(C for 2 min

c) 72(C for 4 min

d) Hold at 4(C

C. Gel verification of PCR products:

Description:  Five (L from one row from each of the resulting 8 PCR plates will be run on a 100 well gel.  For example, 5 (L from row A on plate 1, then 5 (L from row B on plate 2, etc., to verify that PCR worked in all plates.

Protocol:

1. Using Thermowell 96-well plates, add 5 (L of 2X DNA loading dye to each well (see recipe page).

2. Add 5 (L from row A of plate 1, 5 (L from row B of plate 2, etc. for all 8 plates.

3. Load gel (1.5% agarose, 8 (L ethidium bromide) with samples, adding 8 (L of the MW standard ladder (see recipe) to the four end wells.

4. Run gels @ 93 volts for EXACTLY 1 hr 15 min (set timer).

5. Photograph gels using the Kodak EDAS system.

6. Save image in designated file on computer.

7. Print photo using Photoshop LE, write name of plate, name and date on printout.  Add to three-ring binder dedicated to project.  Place computer copy of photo in designated folder on server.

*Note: If one row from any plate did not work, run a gel on that entire plate to check reaction.  Redo PCR for any number of plates that did not work 

D. PCR Product QC and Sizing

Description:  Agarose gel electrophoresis is used to confirm PCR amplification of ORFs.  Each lane in the gel is scored according to a quality control scale, which is stored in a MS Excel format.

Protocol:

1. Either number the lanes on the photo of the gel, or place the numbered transparency over it.

2. The lanes are scored as follows:

0 blank – No PCR product is visible on gel

1 acceptable – The lane contains only one band of substantial intensity.

2 double bands – Two bands of roughly equal intensity are visible.

3 multiple bands – Three or more bands of roughly the same intensity are present.

4 smear – The PCR reaction failed to generate a distinct product(s).

5 faint band – The PCR product is of “low” intensity compared to the DNA ladder.

6 extra band(s) – The PCR product contains 2 or more bands, but a single dominant PCR product is visible.  Considered acceptable for array use.

3. Write down scores on pre-printed worksheet (see attached).

4. Enter score into Excel files.

5. Save paper version of worksheets in three-ring binder, place excel files in a designated folder on the server.

E. Purification of PCR products

Description:  All 8x-amplified PCR products will be pulled through one Millipore Montage Filtration plate using the Biomek FX program “Rhodo purification protocol” under the “Millipore methods” folder.  The program will require the 8 plates of PCR products, 8 costar round-bottom plates, an upside-down tip box lid filled with water, and a 96-well Millipore Montage plate.  Water will be used to rinse between pull-throughs as well as to resuspend DNA, as it gave the best results in tests when compared to 1X TE.

Protocol:

1. Set up Biomek FX with 8 PCR plates (sitting in Costar plates), a reservoir of water, and the Millipore plate according to the deck layout.  

2. Run the “Rhodo purification protocol” program.

3. Cover Millipore plate with and shake on plate shaker at medium speed for 20 min.

4. Using the 12-channel pipettor with 200 (L capacity, pipette 50 (L of the resuspended samples to a new 96 well plate.

5. Each time a purification is run on the robot, fill out the log sheet below the robot.  This helps keep track of DMSO disposal.

6. Run 2 (L of each well on a 1.5% agarose gel (see SOP) to confirm successful purification of each sample ORF.

NOTE:  The protocol may be run overnight with the Biomek robots.  The program takes approximately 3.5 hours to complete.  At the end of the program, a lid will be placed on the Millipore plate to reduce the chance of evaporation if the program is run overnight. 

ALSO NOTE:  The vacuum trap (clear bottle with lid to right of robot) needs to be cleaned out at least once per week, and the DMSO disposal logged above the sink!!!!  To do this, first turn off the vacuum.  This is the silver faucet on the wall to the left of the robot.  When the handle is parallel to the nearby pipes, the vacuum is on.  When the handle is at a 90 degree angle to the pipes, the vacuum is off.  After turning the vacuum off, look at the gauge above the vacuum trap and be sure the vacuum is down to 0.  Once the pressure reaches 0, unscrew the white cap on the clear bottle.  Take the bottle to a sink and fill to the top with water before dumping down the drain, to dilute the products even further.  LOG THE DISPOSAL OF DMSO DOWN THE DRAIN above the sink.  Place your name, amount disposed, and the date on the log.

Quantification of products

Description:  The PicoGreen reagent is a proprietary commercial fluorescent dye that specifically binds dsDNA with an excitation energy at 480 nm and emission at 520 nm.  Any dsDNA molecule can be quantified with this dye; however, this SOP is designed for PCR products in 96 well microplates.  Initially, the Perkin Elmer HTS-7000 BioAssay Reader will be used, but we are expecting a fluorimeter for the Biomek FX any day now and will probably switch to that once it arrives and we can set up a protocol.

Protocol:

1. Remove PicoGreen reagent from freezer and thaw at room temperature while shielded from light (wrap in aluminum foil).

2. Dilute PCR products in TE buffer by adding 1 (L of each sample to 199 (L of TE pH 8.0 buffer.

3. Seal diluted PCR products with ThermoSeal tape and shake on microplate shaker for 5 min.

4. Add 50 (L of diluted PCR products to a costar 96-well microplate.

5. In subdued light, dilute the PicoGreen reagent 1:200 by adding 25 (L of stock reagent to 5000 (L (total volume) of TE pH 8.0 in a 15 mL polypropylene tube (orange cap).  Protect from light by wrapping in aluminum foil.

6. Pour diluted PicoGreen reagent in a reservoir and add 50 (L to diluted PCR products (step 4) previously placed in the Costar microplate (this is the assay plate).

7. Place lid on assay plate, seal in aluminum foil, and incubate with gentle shaking on rotary microplate shaker for 5 min at room temp.

For microplate reader:

1. With the microplate reader turned on, open the HT soft 2.0 software from the shortcut on the dektop.

2. If the “wizard” opens, press “cancel.”

3. Open the protocol from “c:/program files/perkin-elmer/mth/picogreen_jk”.

4. The sample tray on the microplate reader is controlled from the “instrument > move plate and filter” menu.

5. Set your plate on the instrument tray with well A1 at the top left corner, removing the lid.

6. Start the measurement by selecting “instrument > start measurement”.

7. After the results are returned on the screen, select all wells by pressing the button labeled “<>’ at the top left corner of the plate layout.

8. Select ”edit > copy selected wells > clipboard”.

9. Open the NotePad program from the menu “start > programs > accessories > notepad”.

10. Paste the well information into NotePad from the menu “edit > paste” (ctrl-V is the shortcut for the paste function).

11. Save the file with a name of your choice to a floppy disk on the a:/drive, open in Excel to manipulate.

Calculations:

1. Use the standard curve for PicoGreen assay.

2. Omit any values out of the range of 40 – 600.  If a majority of your samples are above or below this range, the assay may have to be performed with a higher or lower dilution of samples.

3. Subtract the blank value of 41.75 from each well (average from 48 wells).

4. Divide the blank subtracted value of 401.28 to obtain the concentration of the samples in ng/(L units.

5. Multiply the ng/(L value times your dilution factor to obtain the original concentration of your samples.

FINAL GEL

Description:  A final gel should probably be run after purification to verify PCR products.  To do this, combine:  2.5 μL of PCR product from final plate, 2.5 μL of 1x TE, and 5 μL of the 2x loading buffer.  Run on a gel for 1.5 hours and take picture of final.  Call this gel, for example, “Rh4final_040802.”

