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System	  Engineering	  	  

20.109(F12)	  
M2D5	  lecture	  

10.25.12	  

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!

A	  long	  ?me	  ago	  in	  a	  galaxy	  far,	  far	  away….	  

Step 1: Mutagenize gene of interest!
Step 2: Put DNA in cells !
Step 3: Look for mutant phenotype!

Genetic Screen: 20.109 (F12)!

?	  

K+P- Library Variations: oligo design ! Mutagenesis	  	  
based	  on	  Stratagene’s	  “QuickChange”	  	  

WT	  from	  dam+	  
strain	  	  (DNAme)	  	  

Two	  problems	  here:	  	  
• 	  	  Mismatch	  
• 	  	  DNA	  nicked	  	  

So	  what	  will	  happen	  if	  we	  put	  this	  pool	  of	  
DNA	  into	  cells?	  

Repair	  mismatch	  (50%wt:50%	  mut)	  
Repair	  nick	  (no	  charge)	  
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Mutagenesis	  	  
based	  on	  Stratagene’s	  “QuickChange”	  	  

WT	  from	  dam+	  
strain	  	  (DNAme)	  	  

Two	  problems	  here:	  	  
• 	  	  Mismatch	  
• 	  	  DNA	  nicked	  	  

Star?ng	  	  

Round	  1	  	   Extend	  

Denature	  
Anneal	  

Round	  2	  	  

K+P- Library Variations: building library!

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! Ways	  to	  move	  DNA	  into	  cells	  

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 (F12)! “The	  art	  and	  design	  of	  gene?c	  screens:	  E.	  coli”	  

Selec?on	  vs	  screen	  

SELECTION	   SCREEN	  

e.g.	  growth	  on	  a	  par?cular	  sugar	  
e.g.	  resistance	  to	  a	  virus	  or	  an	  an?bio?c	  

e.g.	  fermenta?on	  of	  a	  par?cular	  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 (F12)!

h`p://publica?ons.nigms.nih.gov/thenewgene?cs/images/ch1_trans.jpg	  
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DNA	  sequence	  	  amino	  acid	  sequence	  of	  protein	  
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Possible	  mutant	  “phenotypes”	  
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Summary!
Mutant	  Hunt	  Strategies	  

	  Mutagenesis	  
	  Screens	  

Analysis	  
	  Sequencing	  
	  Phenotypes	  

Bacterial	  Photography	  K+P-‐	  


