QuikChange II Site-Directed Mutagenesis
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Mutant Strand Synthesis
Perform thermal cycling to:
1) Denature DNA template
2) Anneal mutagenic primers
containing desired mutation
3) Extend primers with
PfuUltra DNA polymerase

Dpn | Digestion of Template
Digest parental methylated and
hemimethylated DNA with Dpn |

Transformation
Transform mutated molecule
info competent cells for nick repair





Primer Design

Primers should be between 25 and 45 bases in length.

The desired mutation (deletion or insertion) should be in the middle of the primer with 10~15 bases of correct sequence on both sides.
Mutant Strand Synthesis Reaction

Prepare the control reaction as indicated below: 

       5 μl


10x reaction buffer 
       2 μl  (10 ng) 
control plasmid (5 ng/μl) 

1.25 μl (125 ng)
control primer #1

 [34-mer (100 ng/μl)] 

1.25 μl (125 ng)
control primer #2

 [34-mer (100 ng/μl)]
1 μl


dNTP mix 

38.5 μl ddH2O (final reaction volume to 50 μl) 
 Then add

 1 μl
PfuUltra HF DNA polymerase (2.5 U/ μl)
Prepare the sample reaction(s) as indicated below:

5 μl


10x reaction buffer
X μl (5~50 ng) 
dsDNA template 
X μl (125 ng)
primer #1 
X μl (125 ng) 
primer #2 
1 μl 


dNTP mix 
X μl ddH2O
(final reaction volume to 50 μl) 
Then add 
1 μl
PfuUltra HF DNA polymerase (2.5 U/ μl)
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iég 4. If the thermal cycler to be used does not have a hot-top assembly, i
[ . . . .
é overlay each reaction with ~30 pl of mineral oil.
TABLE |
Cycling Parameters for the QuikChange Il Site-Directed
Mutagenesis Method
Segment Cycles Temperature | Time
1 1 95°C 30 seconds
2 12-18 95°C 30 seconds
55°C 1 minute
68°C 1 minute/kb of plasmid length*
* For example, a 5-kb plasmid requires 5 minutes at 68°C per cycle.
5. Cycle each reaction using the cycling parameters outlined in Table I.
(For the control reaction, use a 5-minute extension time and run the
reaction for 18 cycles.)
6. Adjust segment 2 of the cycling parameters according to the type of
@ mutation desired (see the following table):
£
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i 2 12-18 95°C 30 seconds
‘g 55°C 1 minute
L 68°C 1 minute/kb of plasmid length*
* For example, a 5-kb plasmid requires 5 minutes at 68°C per cycle.
5. Cycle each reaction using the cycling parameters outlined in Table I.
(For the control reaction, use a 5-minute extension time and run the
reaction for 18 cycles.)
6. Adjust segment 2 of the cycling parameters according to the type of
mutation desired (see the following table):
Type of mutation desired Number of cycles
Point mutations 12
Single amino acid changes 16
Multiple amino acid deletions or insertions 18
7. Following temperature cycling, place the reaction on ice for 2 minutes
° to cool the reaction to <37°C.
§ Note  If desired, amplification may be checked by electrophoresis of
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Note
If desired, amplification may be checked by electrophoresis of 10 μl of the product on a 1% agarose gel.
Dpn I Digestion
Add 1μl of the Dpn I restriction enzyme (10 U/μl)
at 37℃ for 1 hour
Transformation of XL1-Blue Supercompetent Cells
1.
Transfer 1 μl of the Dpn I-treated DNA to 50 μl the supercompetent cells.
incubate the reactions on ice for 30 minutes.
2.
Heat pulse the transformation reactions for 45 seconds at 42℃ and then place the reactions on ice for 2 minutes.
3.
Add 0.5 ml of LB and incubate the transformation reactions at 37℃ for 1 hour with shaking at 225~250 rpm.  

4.
Spread cells on LB-ampicillin agar plates (containing 80 μg/ml X-gal and 20 mM IPTG)
5.
Incubate the transformation plates at 37℃ for >16 hours.
