
First	
  set	
  of	
  experiments	
  

a)	
  Puta2ve	
  ga20ox	
  mutant:	
  complementa2on	
  
experiment.	
  	
  

b)	
  Rescuing	
  dwarf	
  mutants	
  by	
  applica2on	
  of	
  GA:	
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A	
  concept	
  similar	
  to	
  that	
  of	
  PCR	
  had	
  been	
  described	
  before	
  Mullis'	
  work.	
  
Nobel	
  Prize	
  laureate	
  H.	
  Gobind	
  Khorana	
  and	
  Kjell	
  Kleppe,	
  a	
  Norwegian	
  
scien2st,	
  authored	
  a	
  paper	
  seventeen	
  years	
  earlier	
  describing	
  a	
  process	
  
they	
  termed	
  "repair	
  replica2on"	
  in	
  the	
  Journal	
  of	
  Molecular	
  Biology.	
  	
  

Wikipedia	
  

Kary	
  Mullis	
  developed	
  the	
  PCR	
  method	
  in	
  1983	
  and	
  received	
  the	
  	
  
Nobel	
  price	
  for	
  this	
  in	
  1993.	
  



PCR	
  allows	
  the	
  amplifica2on	
  of	
  specific	
  
fragments	
  of	
  DNA:	
  	
  

You	
  need	
  some	
  sequence	
  informa2on	
  of	
  what	
  
you	
  are	
  going	
  to	
  amplify	
  because	
  primers	
  are	
  
sequence	
  specific.	
  



PCR	
  Movies	
  

hXp://www.youtube.com/watch?v=j9Gu7iwBi4I	
  
hXp://www.dnalc.org/resources/anima2ons/pcr.html	
  



5'	
  

3'	
  

DNA	
  polymeriza2on	
  occurs	
  from	
  5'	
  to	
  3'	
  

hXp://web.virginia.edu/Heidi/chapter30/chp30.htm	
  



Reac(on	
  components:	
  

94C	
   94C	
  

40-­‐70C	
  

72C	
   72C	
  

x20-­‐30	
  

Denatura2on	
  
Annealing	
  

Elonga2on	
  

A	
  typical	
  PCR	
  reac2on	
  has	
  3	
  steps	
  

1.	
  Thermo	
  stable	
  	
  DNA	
  polymerase	
  	
  
	
   	
   	
   	
  (e.g.	
  Taq	
  polymerase	
  from	
  Thermus	
  aqua2cus)	
  

2.	
  Mg2+	
  

3.	
  dNTPs	
  
4.	
  DNA	
  Template	
  
5.	
  Primers	
  



What	
  are	
  the	
  factors	
  affec2ng:	
  

Annealing	
  temperature	
  

Elonga2on	
  2me	
  

primer	
  length,	
  primer	
  GC	
  content,	
  salt	
  concentra2on	
  	
  

enzyme	
  processivity,	
  fragment	
  length	
  

(Taq	
  polymerase	
  has	
  an	
  extension	
  rate	
  of	
  35-­‐100	
  nt/sec)	
  



Unspecific hybridization of primers 
Polymerase mistakes 
DNA contamination 

PCR	
  problems	
  

When would you get no product? 

One or more components missing 
Wrong annealing temperature 
Elongation temperature is too short 

When would you get the wrong product? 



Uses	
  of	
  PCR	
  

CLONING: 
 amplifying DNA fragments for further processing 
 mutating DNA fragments: addition of nucleotides  
        exchange of nucleotides 
 amplifying homologous DNA fragments 

DETECTION: 
 quantifying DNA: real time PCR 
 mapping mutations: point mutations 
      insertions/deletions 


