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 Introduction 
 Site  directed  mutagenesis  is  a  highly  versatile  technique  that  can  be  used  to  introduce 
 specific  nucleotide  substitutions  (or  deletions)  in  a  tailored  manner.  Point-mutations  can  be 
 introduced  to  plasmids  using  primers  (with  the  desired  mutation)  in  a  PCR  protocol  that 
 amplifies  the  entire  plasmid  template.  With  PCR,  DNA  can  easily  be  copied.  This  is  useful  for 
 research, since large amounts of DNA are necessary for DNA analysis or protein production. 

 The most important components of this proces are: 
 -  Primers. The primers with a certain mutation initialize the duplication. 
 -  Polymerases.  Polymerase  recognises  the  primers  and  elongates  the  primers  into  a 

 new DNA strand. 
 -  Nucleotides. Used by the polymerases to elongate the DNA 
 -  KLD reaction with: 

 -  Dpnl.  This  is  used  to  remove  the  parent  (first  present,  without  mutation)  DNA. 
 It cuts where a methyl group (CH3) is present. 

 -  Kinases. They phosphorylate the 5’ site of the template. 
 -  Ligases. To close the plasmid. 

 To  make  the  plasmids  ready  for  transformation  the  PCR  product  is  purified  with  a  PCR 
 purification  kit.  The  Purification  Kit  effectively  removes  primers,  dNTPs,  unincorporated 
 labeled  nucleotides,  enzymes  and  salts  from  PCR  and  other  reaction  mixtures.  The  end 
 product is the purified mutated plasmid. 

 To  verify  your  PCR  products,  an  agarose  gel  is  used.  With  this  gel,  you  can  easily  see  how 
 big  your  product  is  and  how  much  of  your  product  you  have  produced  (only  indication,  not 
 concrete  concentration).  A  small  amount  of  your  PCR  product  is  pipetted  into  the  sloths.  In 
 other  sloths,  a  DNA  ladder  is  added.  DNA  ladder  contains  DNA  templates  with  known  length 
 and  concentration.  With  the  DNA  ladder  you  can  determine  the  length  and  amount  of  DNA  in 
 your  PCR  sample.  This  way,  you  can  compare  the  estimated  size  of  your  product  with  the 
 size of the plasmid you wanted to acquire. 

 Figure  1:  Site-directed  mutagenesis  of  Plasmids.  A)  Generation  of  mutagenized  plasmids.  PCR 
 primers  (green)  amplify  the  plasmid  template  (blue),  and  introduce  a  restriction  site  “A*”  (in  addition  to 
 the  “A”  site  already  in  the  parent  vector).  Also  shown  are  the  “B”  restriction  sites,  which  flank  the 
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 targeted  region.  Upon  PCR  amplification,  the  template  is  removed  by  DpnI  restriction  digestion 
 leaving behind only the mutagenized plasmid. 

 Protocols 
 PCR 
 Carefully mix and centrifuge all tubed before opening to ensure homogeneity and improve 
 recovery. 

 PCR reactions should be set up on ice. Phusion DNA Polymerase should be pipetted 
 carefully  and  gently  as  the  high  glycerol  content  (50%)  in  the  storage  buffer  may  otherwise 
 lead  to  pipetting  errors.  It  is  critical  that  Phusion  DNA  Polymerase  is  the  last  component 
 added  to  the  PCR  mixture,  since  the  enzyme  exhibits  3’→5’  exonuclease  activity  that  can 
 degrade primers in the absence of dNTPs. 

 Table 1  . Pipetting instructions (add items in this  order) 

 Component  Volume  Final concentration 

 H2O (Milli-Q)  add to 20 μL  - 

 5X Phusion HF Buffer*  4 μL  1X concentrated 

 10 mM dNTPs  0.4 μL  200 μM 

 10 μM Forward primer  X  μL  0.5 μM 

 10 μM Reverse primer  X  μL  0.5 μM 

 Template DNA*  0.5 μL  < 1 ng 

 Phusion DNA Polymerase  0.2 μL  0.02 U/μL 

 Set the cycling conditions on the PCR machine. 

 Table 2  . Cycling instructions 

 Cycle step  Temp  Time  Cycles 

 Initial denaturation  98 ℃  30 s  1 

 Denaturation 
 Annealing 
 Extension 

 98 ℃ 
 65.3 ℃ 
 72 ℃ 

 5-10 s 
 10-30s 
 15-30 s/kb 

 30 

 Final extension  72℃ 
 4 ℃ 

 5-10 min 
 hold 

 1 



 5 μL of the PCR product used to verify the PCR reaction with agarose gel electrophoresis. 

 Agarose gel electrophoresis 

 0.8 % Agarose solution is already made. 

 1)  Heat the Agarose in the microwave and swirl to dissolve the agarose. * 
 2)  Cool down until hand warm.* 
 3)  Add 5 μL SYBR safe to the surface of the gel container. * 
 4)  Pour the gel inside a gel container and wait until the gel is solid (approx. 20 min). 

 When the gel is solid you can continue with the next steps.* 
 5)  Prepare the samples: 5 μL PCR product, 1 μL DNA loading mix 

 a)  DNA loading mix contains glycerol to make the sample heavy, to see how far 
 the gel has run the loading mix contains the color markers  bromophenol blue 
 (dark purple blue) and xylene cyanol (light blue) 

 6)  Fill the Gel Tray with a TEA buffer until 3 mm above the gel. 
 7)  Remove the comb. 
 8)  Load the samples next to 5 μL of DNA ladder. 
 9)  Run the gel by 100 V (aprox. 45 min) until you can see the blue band at ¾ of the gel. 
 10)  Make picture with the Gel Doc system. 

 * done by us, SYBR safe is a toxic compound. 


