Protocol for molecular analysis of bacteria functional gene 
a. From environmental samples

b. Adapted from Xiaoyun Qiu et al. AEM Vol. 67: 880-887
PCR Amplification of Genes
c. 1.  Optimization of PCR amplification cycles: The minimum number of PCR amplification cycles necessary to obtain a product is determined to ensure the optimal amplification of genes with minimal production of PCR artifacts 
d. a. Set up 15 identical 20µl reactions {1(Taq polymerase buffer (10( buffer contained 100 mM Tris-Cl [pH 8.3], 30 mM MgCl2, and 500 mM KCl), 200 (M dNTPs, 4µg BSA, 20 pmol of each primer, 1fg to 50ng of template DNA, and 0.5 U of Taq DNA polymerase }.

e. b. Perform the PCR amplification using the following program: a 30 sec hot start at 80oC, a 2 min initial denaturation at 94(C, followed by 15-35 sequential cycles of denaturation at 94(C for 30 sec), annealing at the temperature determined by special primer set for 1 min and extension at 72(C for 1 min, and a final extension at 72(C for 7 min.  Remove the tubes periodically (5 cycles) as the reactions run from 15-35 cycles.
f. c. Run 5µl PCR product of each reaction on an 1.5% agarose gel prepared with 1×TAE.  When preparing the gel add 5-8µl (10µg/ml stock) of Ethidium bromide directly to the gel prior to pouring the gel.  Load 8µl of DNA Marker III(50ng/ul) digested with Hae III as a standard.  Run the gel at 96V for about 1hour.  The optical cycle number is the minimum cycles which can still give a faint band of PCR product.  Run all future reactions at the optimized parameter.

g. Amplify the gene of interest  

h. Set up and run 5 to 10 PCR reactions (20ul).  When setting up the reactions use gel purified DNA recovered from environment samples as DNA template.  

i. After the reactions are done, combine the PCR product from all of the tubes.  Run 8ul of the product on a 1.5% agarose gel under the same condition as above to ensure the correct gene is amplified.

            3.  Purify the PCR Product using Promega Wizard Prep. 

a. If primer dimers or nonspecific amplification can be seen on the above gel, then gel purify the PCR product.  Run the PCR product on a 0.8% low melting argarose gel at 70V for about 2 hours.  Cut out the correct band into a 1.5 ml Eppendorf tube under UV light.  Melt the agarose by incubating in a 70°C waterbath 
b. Purify the combined PCR product with Promega Wizard Prep following the instructions of the manufacturer.
c. Precipitate the purified product with 95% ethanol and 1:10 vol. 3M NaOAc for 2-3hours at room temperature.  Centrifuge to pellet the DNA, decant the supernatant then wash the pellet with 70% ethanol. Dry in the air for 5 minutes.

d. If the product run on the gel above was intense, resuspend the DNA in 10µl of water. If the band was not very intense resuspend in 6µl of water.

 
e. Prepare a 1.5% agarose gel with TAE and load 1-2 µl of purified product.  Run the gel at 96V for 1hour.  To approximate the DNA concentration, load Marker III(50ng/µl) at lµl, 2µl, 4µl, 8µl and 12µl.  Compare the PCR product to the Marker.
4.           Cloning the gene of interest amplified by PCR
5. Ligation Reactions

a. 
a. Use a fresh TA Cloning Kit (Invitrogen Corporation, Carlsbad, CA).  Set up a 10µl ligation reaction per manufacturer’s directions.  Make sure that target DNA copy to vector ratio is1:1. See manual for calculation.


b. Incubate the ligation reaction in a 14°C waterbath overnight.

c. Store the ligation reaction in a –20°C or –40°C freezer.


5. Transformation of Cells  

Use fresh One Shot( Top10 competent cells ( Invitrogen Corporation).  Perform the transformation as per the manufacturer’s directions with the following exceptions.  Prepare 20-40 plates with kanamycin(50µg/ml), IPTG(80µg/ml) and X-gal(80µg).  Prior to plating the cells, add 90-70µl of LB media and 10-30µl of cell culture then spread the cells on the plate.  Grow up at 37°C overnight.

6. Picking and storing clones for analysis

a. Put transformation plates in a 4°C refrigerator for about 2 hours prior to picking up colonies. Using a toothpick, transfer white colonies to new plates and grow the plates at 37°C overnight again. 

b. Using a toothpick, add a colony to each well of a 96 well PCR plate containing 40-80ul of 1(TE if using the HYDRA (Robbins Scientific) in step 7a to add template to PCR reactions.
c. Boil the reactions for 3 minutes at 100°C.  Store the reactions at –20°C.

7. TA screening of interest gene insertion 

a. Using the HYDRA, add 2(l of plasmid in 1(TE into a 20(l PCR reaction containing the same PCR reagents as above except using TA forward and reveres primers instead of specific primers.

b. Run the PCR reaction using the TA screening PCR program which consist of a hot start at 80°C, an initial denaturation at 94°C, followed by 35 cycles of 94°C for 30sec, 68°C for 1min, 72°C for 1min and a final extension for 7 minutes.
c. Run 2(l of the PCR reaction on a 1.5% agarose/TAE gel for about 1 hour at 96V.  Use DNA Marker III or other markers as standards.
RFLP analysis


8. Restriction enzyme digestion

a.  Set up a 15µl reaction containing 6µl PCR reaction, 1.5µl 10( React I Buffer, 0.1µl of both RsaI and MspI in each well of a 96 well PCR plate.

b. Place the PCR plate on a 96 tube base.  Fill the perimeter of the base with some water to prevent dehydration of the reactions. Seal the top of the PCR plate and place a lid onto the base.  Seal the base with parafilm.  Digest overnight at 37°C.

9. Run a 3.2% Metaphor agarose gel  

a. Soak the Metaphor agarose gel in 1(TBE buffer at 4°C overnight.  Boil the agarose in a microwave oven then cool down for three times to thoroughly dissolve the gel.  Add 10µl (10µg/ml stock) of Ethidium bromide directly to the gel prior to pouring the gel.  Also add 10µl of EtBr to the buffer at the bottom end of the electrophoresis cell before running.
b. Add 1.5µl 10(loading dye to each digestion reactions prior to loading.  Load the digested products and for a 20 well gel load three wells with 8µl of Marker V as standard references.  Run the gel in 1(TBE buffer at 96V for about 4 hours.  Save the gel image as an uncompressed tif file.

c. Use Gel Compare (BioRad) software to analyze the image data.

Sequencing

10. Run Big Dye (ABI) sequencing reaction

a. Prepare a 10µl 1(Big dye reaction which contains 2µl 5(sequencing buffer (400mM Tris-HCl,  10mM MgCl2 , pH9.0), 2µl terminator ready reaction mix, 30-100ng DNA (PCR product), 6 pmol primer.

b. Run a sequencing program: 35cycles of 95oC for 15sec, 50oC for 5sec and 60oC for 4min in a thermocycler. 

c.  Add 90µl 95% ethanol and 15µl deionized water into each vial containing sequencing reaction.  Leave the plate in a drawer and let it set at room temperature for 1hour.  Centrifuge at 3800g at 22oC for 1.5hour.  Discard the supernatant by inverting the plate onto a paper towel and tapping on it for several times.  Add 70% ethanol 100ul and centrifuge at 3800g at 22oC for 10min.  Discard the ethanol.  Dry in the air for several min.

d. Add 10µl HiDi foramide to sample pellet and denature at 100°C for 2min.

c. Run the sequencing sample using ABI Prism( 3700 DNA Analyzer and collect data.
