Lab 4
Cloning

Cloning of PCR-amplified products

The purpose of this lab is to introduce you to methods for cloning your PCR products amplified using Taq polymerase.  Detailed information is available in Invitrogen’s TOPO TA cloning manual, available on their website or our course webpage.

Bacteria (such as E. coli that we are using in today’s lab) contain plasmids—small, self-replicating, circular dsDNA molecules.  These plasmids range in size from 0.1-5% of the chromosome size (or 2-10 kb) and may contain genes which can be expressed.  For instance, some plasmids encode enzymes that inactivate antibiotics.  This allows the cell to replicate in an environment that contains the antibiotic, whereas cells that do not contain the drug-resistance plasmid are killed.  One cell can make multiple copies of a plasmid, and at least one of these is then replicated during cell division.  Plasmid DNA can easily be extracted separately from chromosomal DNA due to its small size.  
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The plasmids most commonly used in recombinant DNA technology have been engineered to optimize their use as vectors during cloning.  The plasmid is shortened in length and usually contains only a replication origin, one or more drug-resistance genes, and a region in which the DNA fragments can be inserted.

The plasmid vector that we will be using in today’s lab is pCR4-TOPO.  This vector is supplied linearized with other reagents in a kit from Invitrogen.  Taq polymerase has a nontemplate-dependent terminal transferase activity, which adds a single deoxyadenosine (A) to the 3’ ends of the PCR product.  The vector has single 3’ thymidine (T) overhangs that allow PCR inserts to ligate easily with the plasmid.  Topoisomerase I from Vaccinia virus is used as both a restriction enzyme and a ligase and will bind the insert to the vector.
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Normal E. coli cells cannot take up plasmid DNA from the medium.  Exposure to high concentrations of certain salts (such as NaCl and MgCl that we are using in this lab) will allow a small fraction of the cells to become competent and able to take up a single plasmid molecule.  These cells are then plated on a petri dish containing agar and an antibiotic and incubated overnight.  
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Because these steps are not always 100% efficient, there are three possible outcomes in a cloning experiment:


1.
The cell contains the plasmid with the insert.


2.
The cell contains the plasmid, but the plasmid does not contain an insert.

3.
The cell does not contain a plasmid.

A method for selecting cells is necessary to ensure that we only process and sequence colonies that contain a plasmid with the insert.  Because plasmids contain a drug-resistance gene, we can grow colonies on an agar plate that contains an antibiotic.  This will prevent any bacterium that does not contain the plasmid from dividing.  But cells that contain a plasmid without an insert can also grow on the plate, so we need a way to screen for those cells.  The vector we are using in this lab contains a lethal E. coli gene called ccdB.  This gene is fused to the C-terminus of the LacZα fragment.  Ligation of the PCR product disrupts expression of the lacZα-ccdB gene fusion permitting growth of only positive recombinants upon transformation in cells.  Note that our vector also contains M13 forward and reverse priming sites that will be used later during sequencing.
Procedure

Part A:  Pouring agar plates

1.
Add 18.5g Luria agar to 500 mL ddH2O and autoclave.


2.
Incubate agar in waterbath set at 50°C for 30 minutes.


3.
Set up a sleeve of 100 x 15 mm petri dishes on bench that has been cleaned with



ethanol.  Be sure to keep the plastic sleeves that the dishes came in.


4.
Add 500 µL ampicillin (stock concentration 50 mg/mL) to Luria agar to make a 



final concentration of 50 μg/mL.  Work quickly as the agar will begin to solidfy.  



Always flame the bottle before opening it!


5.
Swirl bottle gently to make sure ampicillin mixes completely with the agar.


6.
Pour agar quickly into petri dishes, filling up to about a quarter of an inch of the 



plate.  Cover plates with lid immediately.


7.
After all of the plates have been poured, remove lid and quickly pass flame over 



surface of agar to remove any bubbles.  Cover dish with lid immediately.


8.
Replace dishes in sleeve and label with your name, date, and antibiotic name and


concentration.  Store at 4°C.

Part B:  Ligation of insert into pCR4-TOPO vector

Each pair will clone PCR product from one sockeye and one other species.


1.
Set up the following reaction in a 1.5-mL microfuge tube for each sample:




Component


Amount (μL)



PCR product


         3.0



Salt Solution


         1.0



ddH2O



         1.0



pCR4-TOPO vector

         1.0



Total



         6.0

2.
Mix reaction gently by pipetting up and down and incubate for 5 minutes at room
temperature.


3.
Place reaction on ice and proceed to transformation reaction.
Part C:  Chemical transformation of plasmid into competent E. coli cells


1.
Add 2 μL of the TOPO Cloning reaction into a vial of One Shot Chemically 


Competent E. coli cells and mix gently (do not mix by pipetting up and down).


2.
Incubate on ice for 10 minutes.


3.
Heat-shock the cells for 30 seconds in the 42°C waterbath, and place on ice for 2 


minutes.


4.
Add 250 μL of room-temperature SOC medium.


5.
Cap the tube lightly and shake the tube at 37°C for 1 hour at 225 rpm (in MMBL).

Part D:  Plating cells


1.
Pipet each transformation mixture and 20 μL SOC medium on a pre-warmed 


selective plate containing 50 μg/mL ampicillin.


2.
Dip plate spreader in ethanol and place quickly in flame of Bunsen burner.  Let 



cool for several seconds.


3.
Spread transformation mixture and SOC medium gently and quickly replace lid.


4.
Invert the plate and incubate overnight at 37°C.
Part E:  Culture colonies for plasmid purification (to be done Wednesday)

1.
Select 3 distinct colonies using a toothpick and add each into an individual 14-mL 


round-bottom tube containing 5 mL of LB media with 50 μg/mL ampicillin.  Be 


sure to 
use a flame when handling media.

2.
Shake at 225 rpm overnight at 37°C (in MMBL).
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