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System	
  Engineering	
  	
  

20.109(F14)	
  
M2D7	
  lecture	
  

10.30.14	
  à	
  11.04.14	
  

Analysis	
  of	
  mutant	
  pCph8	
  

How	
  Cph8	
  stability	
  might	
  affect	
  β-­‐gal	
  acJvity	
  

Autophos	
  	
  
events	
  

Kinasing	
  
events	
  	
  

P-­‐tase	
  
events	
  

Amount	
  OmpR+P	
  

Wild	
  type	
   5	
  “units”	
   3	
  “units”	
   2	
  “units”	
   1	
  

in	
  lab!	
  

DetecJon	
  through	
  Western	
  Analysis	
  

Western	
  blot	
  

hQp://
www.bio.davidson.ed
u/courses/genomics/
method/
Westernblot.html	
  

Polyclonal	
  AnJbody	
  ProducJon	
  

hQp://openwetware.org/wiki/
20.109(F14):_Mod_2_Day_7_Readout_of_Protein	
  

Which	
  protein	
  
would	
  we	
  like	
  to	
  
have	
  an	
  anJbody	
  
recognize?	
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Affinity	
  PurificaJon	
  

Mixture	
  contains	
  proteins	
  of	
  various	
  	
  
	
  size,	
  	
  

	
  shape,	
  	
  

	
  charge,	
  	
  

	
  hydrophobicity,	
  	
  

	
  affinity	
  for	
  different	
  molecules	
  

These properties can be exploited to separate 
individual protein from mixture!

Alberts “Essential Cell Biology”!

Affinity Chromatography!

Alberts “Essential Cell Biology”!

His6-­‐tag	
  for	
  Affinity	
  PurificaJon	
  

hQp://www.kpl.com	
  

ß	
  agarose	
  beads	
  à	
  

ßEnvZ	
  (cytoplasmic	
  porJon)	
  

Helen	
  Chen	
  
Course	
  20	
  
class	
  of	
  2011	
  

Figure	
  3.	
  Superior	
  yields	
  and	
  be?er	
  purity	
  were	
  obtained	
  when	
  using	
  His60	
  Ni	
  
Superflow	
  for	
  purificaIon	
  of	
  recombinant	
  his-­‐tagged	
  protein—as	
  compared	
  to	
  Ni-­‐
NTA	
  Superflow	
  resin.	
  Clontech’s	
  pEcoli	
  Linear	
  Expression	
  System	
  was	
  used	
  to	
  express	
  
6xHN-­‐AcGFP1	
  in	
  E.	
  coli.	
  Equivalent	
  amounts	
  of	
  the	
  same	
  sample	
  were	
  used	
  for	
  
comparing	
  His60	
  Ni	
  Superflow	
  Resin	
  purificaJon	
  (Panel	
  B)	
  with	
  CompeJtor	
  Q	
  Ni	
  Resin	
  
purificaJon	
  (Panel	
  A).	
  Lane	
  M:	
  Molecular	
  weight	
  marker.	
  Lane	
  OS:	
  Original	
  sample.	
  
Lane	
  FT:	
  Flowthrough.	
  Lanes	
  W1	
  and	
  W2:	
  Wash.	
  Lane	
  E1–E4:	
  Eluted	
  6xHN-­‐AcGFP1	
  
fracJons.	
  

hQp://www.clontech.com/products/detail.asp?tabno=2&product_id=212698	
  

Western	
  blot	
  
1. Block  

 (TBS-T + milk) 
2. Wash 
3. Probe with 

primary antibody 
that recognizes 
protein of 
interest 

4. Wash 
5. Probe with 

secondary 
antibody that 
recognizes 
primary (“goat-
antirabbit +AP”) 

6. Wash 
7. Detect AP 
 
 

Colorimetric	
  DetecJon	
  

hQp://www.bio-­‐rad.com/	
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A	
  module	
  in	
  review….	
  

Abstracted	
  View	
  of	
  Bacterial	
  Photography	
  

Photons! Color!
1 ! 0!
0 ! 1!

Input x! Output y!
1 ! 4!
2! 6!

β-­‐gal	
  acJvity	
  reflected	
  with	
  
indicator	
  compounds	
  

Sensor/Responder	
  Pair	
  	
  

2CS system!
“Cph8”+OmpR!

The 2CS paradigm: in words, cartoons and rxns!

Sensor protein (HK)!

Response regulator (RR)!
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Preventing cross-talk: phosphatase activity!

Ann	
  Rev	
  GeneJcs,	
  2007	
  Laub	
  and	
  Goulian	
  

Red light! β-gal!
1 ! 0 !
0! 1!

Nature	
  (2005)	
  438,	
  441-­‐442	
  

Signaling in the bacterial photography system!

	
  	
  	
  	
  	
  	
  SyntheJc	
  Biologist’s	
  toolkit	
   Physical Composition of 
Standard Biological Parts!

E = EcoRI!
X = XbaI!
S = SpeI!
P = PstI!
M = Mixed site!

http://bbf.openwetware.org/!

Looking for parts: genetic screening!

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!
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K+P- Library Variations!

hQps://www.educreaJons.com/lesson/view/cph8-­‐mutagenesis-­‐revisited/2301653/?
s=Gm5so3&ref=appemail	
  
	
  

“The	
  art	
  and	
  design	
  of	
  geneJc	
  screens:	
  E.	
  coli”	
  
	
  
	
  

SelecJon	
  vs	
  screen	
  

SELECTION	
   SCREEN	
  
e.g.	
  growth	
  on	
  a	
  parJcular	
  sugar	
  
e.g.	
  resistance	
  to	
  a	
  virus	
  or	
  an	
  anJbioJc	
  

e.g.	
  fermentaJon	
  of	
  a	
  parJcular	
  sugar	
  
e.g.	
  chromogenic	
  substrate	
  
e.g.	
  observable	
  (luciferase	
  or	
  GFP)	
  

below	
  pH	
  6.8	
  
	
  

above	
  pH	
  8.0	
  
	
  

lacZ+	
  

Analysis	
  of	
  mutant	
  pCph8	
  

Dideoxy	
  Sequencing:	
  “Sanger”	
  Method	
  

Primer	
   	
  	
  	
  Template	
   	
   	
  	
  
	
  	
  	
   	
   	
  ATTAGACGTCCG	
  
	
  	
  	
   	
   	
  TAATCTGCAGGC	
  

Cocktail:	
  	
  
	
  +dNTPs	
  
	
  +	
  ddNTPs*	
  
	
  +polymerase	
  
	
  +buffer	
  

DetecJon	
  through	
  Western	
  Analysis	
  

hQp://www.genscript.com/product_001/western_applicaJon/grp_id/60065/op/
detail/Uvrag_AnJbody_Analysis.html	
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Possible	
  mutant	
  “phenotypes”	
  

	
  M
ill
er
	
  U
ni
ts
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Looking	
  at	
  real	
  data…	
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