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Site directed mutagenesis
(Adapted from New England Biolabs website)

Site-directed mutagenesis is a method to create specific, targeted changes in double stranded plasmid DNA. There are many reasons to make specific DNA alterations (insertions, deletions and substitutions), including:
· To study changes in protein activity that occur as a result of the DNA manipulation. 
· To select or screen for mutations (at the DNA, RNA or protein level) that have a desired property
· To alter the DNA sequence by introducing or removing restriction endonuclease sites or sequence tags
In this experiment, we will be mutagenizing our previously purified RFP gene by introducing the A2A and S4T mutations, which increase the expression level of RFP in bacteria (Sörensena et al. FEBS Letters, Volume 552, Issues 2–3, 25 September 2003, Pages 110–114, Rapidly maturing red fluorescent protein variants with strongly enhanced brightness in bacteria). 

Step I: Exponential Amplification (PCR)

1. Assemble the following reagents in a thin-walled PCR tube. 

	 
	25 μl RXN
	FINAL CONC.

	2X PCR Master Mix
	12.5 μl
	1X

	10 μM Forward Primer
	1.25 μl
	0.5 μM

	10 μM Reverse Primer
	1.25 μl
	0.5 μM

	Template DNA (10 ng/μl)
	1 μl
	10 ng

	Sterile water
	9.0 μl
	 



2. Mix reagents completely, then transfer to a thermocycler.

3. Perform the following cycling conditions:


	STEP
	  TEMP
	TIME

	Initial Denaturation
	  98°C
	30 seconds

	25 Cycles
	  98°C
	10 seconds

	
	  55°C
	30 seconds

	
	  72°C
	1 min 15 sec

	Final Extension
	  72°C
	2 minutes

	Hold
	  4°C
	 




4. When the reaction is completed, add 25 ul of water to your PCR product and mix well.
Step II: Kinase, Ligase & DpnI (KLD) Treatment

1. Assemble the following reagents in a microcentrifuge tube:

	 
	VOLUME
	FINAL CONC.

	PCR Product
	1 μl
	 

	2X KLD Reaction Buffer
	2.5 μl
	1X

	10XKLD Enzyme Mix
	0.5 μl
	1X

	Nuclease-free Water
	1 μl
	 



2. Mix well by pipetting up and down gently.
3. Spin the mixture for ~5 seconds in the microcentrifuge to collect the liquid at the bottom of the tube.
4. Incubate at room temperature for 5 minutes.

Step III: Transformation

1. Transfer your KLD reaction to ice and incubate for 5 minutes.
2. Add 25 μl of thawed bacterial cells to your KLD reaction, keeping the tube on ice at all times. Carefully tap the tube 4-5 times to mix. 
3. Incubate the mixture on ice for 30 minutes. 
4. Heat shock the cells by placing the tube at 42°C for 30 seconds.
5. Place back on ice for 5 minutes.
6. Pipette 950 μl of room temperature SOC into the mixture.
7. Incubate at 37°C for 30-60 minutes.
8. During this incubation, obtain 2 LB+Amp plates and label them with your initials and either “Mutagenesis” or “Mutagenesis 1:40”.
9. Mix the cells thoroughly by pipetting up and down, then spread 100 μl onto the LB+Amp plate marked “Mutagenesis” and spread the cells. 
9. Dilute cells 1:40 by adding 97.5 ul water to the LB+Amp plate marked “Mutagenesis 1:40”. Into this water droplet, add 2.5 ul of your cells. Spread the cells on the plate.
[bookmark: _GoBack]10. Incubate both plates in the incubator overnight at 37°C. Invert the plates so that the agar is on top-this prevents water from condensing and falling back down onto your cells.
