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Genetic Screen: Generalized!

Step 1: Mutagenize gene of interest!
Step 2: Put DNA in cells (if not there already)!
Step 3: Look for mutant phenotype!
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K+P- Library Variations: oligo design !
!
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Mutagenesis	
  	
  
based	
  on	
  Stratagene’s	
  “QuickChange”	
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hIps://www.educreaNons.com/lesson/view/cph8-­‐mutagenesis-­‐revisited/2301653/?
s=Gm5so3&ref=appemail	
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Step 1: Mutagenize gene of interest!
Step 2: Put DNA in cells (if not there already)!
Step 3: Look for mutant phenotype!

Genetic Screen: Generalized!
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Ways	
  to	
  move	
  DNA	
  into	
  cells	
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Step 1: Mutagenize gene of interest!
Step 2: Put DNA in cells!
Step 3: Look for mutant phenotype!

T541?	
  
or	
  

H537A	
  

Genetic Screen: 20.109 (F14)!
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“The	
  art	
  and	
  design	
  of	
  geneNc	
  screens:	
  E.	
  coli”	
  
	
  
	
  

Nature	
  Reviews	
  GeneNcs	
  (2003)	
  4,	
  419-­‐431	
  
	
  

SelecNon	
  vs	
  screen	
  

SELECTION	
   SCREEN	
  
e.g.	
  growth	
  on	
  a	
  parNcular	
  sugar	
  
e.g.	
  resistance	
  to	
  a	
  virus	
  or	
  an	
  anNbioNc	
  

e.g.	
  fermentaNon	
  of	
  a	
  parNcular	
  sugar	
  
e.g.	
  chromogenic	
  substrate	
  
e.g.	
  observable	
  (luciferase	
  or	
  GFP)	
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  virus	
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  fermentaNon	
  of	
  a	
  parNcular	
  sugar	
  
e.g.	
  chromogenic	
  substrate	
  
e.g.	
  observable	
  (luciferase	
  or	
  GFP)	
  

below	
  pH	
  6.8	
  
	
  

above	
  pH	
  8.0	
  
	
  

lacZ+	
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Step 1: Mutagenize gene of interest!
Step 2: Put DNA in cells!
Step 3: Look for mutant phenotype!
Step 4: Study the behavior of the mutant cells!

Genetic Screen: 20.109 (F14)!
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Central	
  Dogma	
  
	
  

DNA	
  sequence	
  à	
  amino	
  acid	
  sequence	
  of	
  protein	
  

20.109	
   37	
  

0	
  

500	
  

1000	
  

1500	
  

2000	
  

WT	
   no	
  sensor	
   kinase	
  dead	
   no	
  PCB	
   K+P-­‐	
   K-­‐P+	
  

dark	
  
light	
  

Possible	
  mutant	
  “phenotypes”	
  

β-­‐
ga
la
ct
os
id
as
e	
  
Ac
Nv
ity

	
  
(M

ill
er
	
  U
ni
ts
)	
  

WT 	
  	
  	
  	
  	
  	
  	
  M1 	
  	
  	
  	
  M2 	
  M3 	
  	
  	
  	
  	
  	
  M4 	
  	
  M5	
  

PCB-­‐	
  

Cph8	
  kinase	
  dead	
  
K+P-­‐	
  
Cph8	
  truncaJon	
  
K-­‐P+	
  

M1	
  
M2	
  
M3	
  
M4	
  
M5	
  

Draw	
  a	
  line	
  between:	
  

20.109	
   38	
  

Summary!
Mutagenesis	
  Strategies	
  

	
  general	
  
	
  site	
  directed	
  
	
  building	
  our	
  library	
  
	
   	
   	
  	
  

Mutated	
  DNA	
  in	
  cells	
  
	
  Pufng	
  it	
  there	
  
	
  Looking	
  for	
  phenotypes	
  
	
  	
  

Bacterial	
  Photography	
  K+P-­‐	
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