ZHOU LAB STANDARD PROTOCOL
FOR RARIFACTION ANALYSIS
Purpose:  These protocols are to be followed as written to ensure that all results and data generated in the Zhou lab are transferable between lab members and to obtain the highest quality of results.

PCR Amplification of Genes
The purpose of this section is to ensure optimal amplification of genes with minimal production of PCR artifacts.  Other members of the lab may have already determined standard amplification parameters and it is best to first ask them for the optimal parameters.  However, new genes or sample types will need optimization.

To optimize the number of cycles necessary to obtain a product:

Set up 5 to 10 identical reactions and remove the tubes periodically as the reactions run from 25 to 35 cycles.  The PCR program used will depend on the gene you are trying to amplify.  Visualize the products by running a 1.5% agarose/TAE gel to assess the minimum number of cycles needed to obtain a good product.  When preparing the gel add 5-8ul  (10ug/ml stock) of Ethidium bromide directly to the gel prior to pouring the gel.  Run the gel at 96V for ~1 hours.  Load 8ul of Marker III Digested with Hae III as a standard.  Pick the minimum number of cycles to minimize the possibility for artifacts.  Run all future reactions at the optimized parameters.

Amplify the gene of interest:

Run 5 to 10 (20ul) reactions.  Combine the PCR product from all of the tubes.  Visualize the product by running 8ul of the combined product on a 1.5% agarose gel/TAE gel.  When preparing the gel add 5-8ul  (10ug/ml stock) of Ethidium bromide directly to the gel prior to pouring the gel.  Run the gel at 96V for ~1 hours.  Load 8ul of Marker III Digested with Hae III as a standard.

Purify the PCR Product using Promega Wizard Prep:
Purify the reactions using a kit for PCR purification such as Promega’s Wizard Prep kit (cat. # A7280).  Be sure to precipitate the purified product with 95% ethanol and 1:10 vol. 3M NaOAc for 30 minutes at –20°C.  Then wash the pellet with 75% ethanol.  Dry under vacuum for 15 minutes.  If the product run on the gel in the step above was intense, resuspend the DNA in 10µl of water.  If the band was not very intense, resuspend in 6-7ul of water.

Prepare a 1.5% agarose/TAE gel and load 1-2 ul of purified product.  Load Marker III at 1ul, 2ul, 4 ul, 8ul and 12ul to approximate the DNA concentration by comparing the PCR product to the Marker.  Run the gel at 96V for ~1hours.
Please Note:  If you must store the PCR product prior to ligation, purify it first, then put it in the 4°C refrigerator for overnight only, otherwise the product may begin to degrade.
Cloning Genes

Ligation Reactions:
USE a FRESH TA Cloning KIT from Invitrogen (Cat. # C3030-03 for TOP 10F’ cells).  USE 1:1 copies of DNA:vector. See manual for calculation.
Prepare the ligation reactions per the manuals directions.

Incubate at 14°C overnight.

Transformation of Cells:
Perform as per Invitrogen TA cloning Kit directions with the following exceptions:

Prepare 20 plates!!!  Prior to plating the transformants, add 70µl of LB media on a plate then add 30µl of cell culture.  Spread the plate evenly.  Repeat until all transformants have been plated.

Incubate the plates at 37°C overnight.

Picking and storing clones for analysis:
For a good transformation reaction you should get >7000 white colonies.  Randomly pick 400-600 colonies.

Pick colonies using a round-end toothpick.  Just touch the end of the toothpick to the colony, do not pick up a huge amount of cells!  Add the cells to 40-80ul of TE. 

Boil the plasmids in the TE for 3 minutes at 100°C. IF you don’t have time to proceed you can stop and store the plasmids in the TE at –20°C.

Use 1ul of the plasmid boiled in TE per 20µl PCR reaction.  Run the PCR reaction for TA clone amplification.

Run 2ul of the PCR reaction on a 1.5% agarose/TAE gel. Use Marker III digested with HAE III.  Run ~1 hour at 96Volts.

Determining Clone Patterns
Restriction Digests:
USE 0.1ul of enzyme per 15µl digestion reaction. USE RsaI/MspI and React I buffer (Life Technologies).  Digest 6µl of the DNA.

Setup the digestions in a 96-well PCR plate (MJ Research) and place on a base which will hold 96-well plates(USA Scientific).  Fill the perimeter of the base with some water to prevent dehydration of the reactions.  Seal the top of the PCR plate and the place a lid onto the base.  Seal the base with parafilm.  You don’t want the reactions to dry out.

Let the digestions proceed overnight at 37°C.

RUN the all of each digestion reaction on a 3.2% METAPHOR AGAROSE/TBE GEL!!! Add 10ul of EtBr per 100ml of TBE buffer.   Also add 10ul of EtBr to the buffer at the bottom end of the electrophoresis cell.  Run 8ul of Marker V.  Run a FULL LENGTH GEL (12 x 14 cm gel, USA Scientific # 3487-5000).  Save the gel image as an uncompressed .tif file.

Use Gel Compare Software (Bio Rad Laboratories) to compare the band patterns.  Group all similar clones together.  Plot the frequency of clones vs the number of clones analyzed to determine if you’ve assessed the entire amount of diversity for the gene in the sample.  The curve obtained should plateau if the entire diversity has been determined, if not, you will need to analyze more of the clones.
Sequencing:
Once you’ve decided which clones have unique patterns, you will want to sequence them.  Run a fresh PCR amplification.  This is necessary to ensure that no degradation of the PCR product has occurred.  Repurify the PCR product, then run the sequencing reaction.  We use Big Dye Terminator Ready Reaction Mix (Applied Biosystems #4303150) per the manufacturers directions for preparing sequencing reactions for a 3700 capillary sequencing machine.  If you don’t have time to run the sequencing reaction, then store the purified PCR product at –20°C.

LONGTERM: You should only take a week to analyze your clones.  If it is going to take longer, you must restreak the clones or “freeze them down”.

