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Assignments	
  on	
  the	
  horizon	
  
•  for	
  M1D7:	
  	
  

–  Background	
  &	
  MoEvaEon	
  
•  topic	
  sentences	
  +	
  bullet	
  points	
  +	
  references	
  

–  schemaEc	
  of	
  M1	
  approach	
  

•  on	
  M1D7:	
  	
  
–  Jing	
  will	
  grade	
  one	
  lab	
  notebook	
  entry	
  

•  for	
  M1D8:	
  
–  revise	
  and	
  add	
  to	
  Methods	
  secEon	
  
–  op#onal:	
  outline	
  of	
  mini-­‐presentaEon	
  

•  on	
  M1D8:	
  
–  quiz	
  

•  wrapping	
  up	
  M1:	
  
–  protein	
  engineering	
  summary	
  draO	
  due	
  03/12	
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  buffer	
  

Protein	
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lyse	
  with	
  BugBuster	
  (and	
  extract	
  supernatant)	
  

-  lysozyme:	
  
-  DNAase	
  (deoxyribonuclease):	
  
-  protease	
  inhibitor	
  cocktail:	
  
-  bovine	
  serum	
  albumin	
  (BSA):	
  “carrier”,	
  	
  

add	
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stabilizerstabilizer



equilibrate	
  Ni2+	
  
	
  
beads	
  with	
  buffer	
  

Protein	
  purificaEon:	
  a	
  few	
  notes	
  

lyse	
  

wash	
   elute	
  
	
  

by	
  compeEEon:	
  
imidazole	
  vs.	
  His	
  

	
  

desalt	
  	
  

evaluate	
  	
  
protein	
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  to	
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Let’s	
  also	
  measure	
  protein	
  concentraEon	
  

1.  microBCA	
  assay	
  
•  [protein]	
  

2.	
  	
  SDS-­‐PAGE	
  
•  [protein]	
  
•  protein	
  purity	
  
•  leaky	
  expression	
  of	
  IPC	
  

under	
  T7	
  promoter	
  



Prepare	
  samples	
  for	
  SDS-­‐PAGE	
  

•  Set	
  aside	
  whole	
  cell	
  extracts	
  
–  equal	
  number	
  of	
  cells	
  based	
  on	
  OD600	
  (from	
  M1D5)	
  
	
  

sample	
  
example	
   wt	
  IPC	
   selected	
  X#Z	
  

-­‐	
  IPTG	
   +	
  IPTG	
   -­‐	
  IPTG	
   +	
  IPTG	
   -­‐	
  IPTG	
   +	
  IPTG	
  

OD600	
   lowest:	
  0.5	
   1.0	
  

sample	
  volume	
  (μL)	
   15	
   15*0.5/1.0	
  

water	
  volume(μL)	
   0	
   7.5	
  

total	
  volume	
  (μL)	
  	
   15	
   15	
   15	
   15	
   15	
   15	
  

add	
  6x	
  buffer	
  (μL)	
  	
   3	
   3	
   3	
   3	
   3	
   3	
  

•  SDS-­‐PAGE:	
  sodium	
  dodecyl	
  sulfate	
  polyacrylamide	
  gel	
  
–  separaEon	
  by	
  size	
  ?	
  	
  shape	
  ?	
  	
  charge	
  ?	
  



The	
  copper	
  ion-­‐based	
  microBCA	
  (Smith)	
  
assay	
  measures	
  protein	
  concentraEon	
  

x	
  

x	
  

[protein]	
  (μg/mL)	
  

O
D5

62
	
  

BSA	
  standard	
  
IPC	
  

x	
  

①  from	
  cupric	
  (Cu2+)	
  to	
  cuprous	
  (Cu1+)	
  ions	
  when	
  binding	
  to	
  
pepEde	
  (alkaline	
  +	
  temperature,	
  Biuret	
  reacEon)	
  

–  proporEonal	
  to	
  [protein]	
  

②  Cu1+	
  reduces	
  bicinchoninic	
  acid	
  (BCA)	
  
–  BCA	
  turns	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  absorbs	
  562	
  nm	
  

•  calibraEon	
  with	
  bovine	
  serum	
  albumine	
  (BSA)	
  

–  0.5	
  –	
  20	
  μg/mL	
  

purplepurple



There	
  exists	
  several	
  protein	
  concentraEon	
  assays	
  

labome.com	
  



Be	
  careful!	
  

•  Fresh	
  Eps	
  from	
  diluEon	
  to	
  diluEon	
  
•  Mix	
  well	
  (use	
  parafilm	
  to	
  cap	
  tubes)	
  
•  (E)	
  to	
  (F)	
  differs	
  from	
  others	
  J	
  



Today	
  in	
  lab	
  
•  Lyse	
  4	
  cell	
  pellets	
  (wt	
  IPC	
  -­‐/+	
  IPTG	
  and	
  “good”	
  mutant	
  -­‐/+	
  IPTG)	
  
	
  

•  Set	
  aside	
  aliquots	
  for	
  SDS-­‐PAGE	
  (M1D7)	
  
–  add	
  Laemmli	
  buffer	
  to	
  each	
  

•  Purify	
  protein	
  (1	
  wt	
  IPC	
  +	
  1	
  mutant)	
  
–  2	
  steps:	
  affinity	
  purificaEon	
  +	
  desalEng	
  

•  Immediately	
  aliquot	
  	
  
–  10	
  μL	
  for	
  microBCA	
  assay	
  
–  15	
  μL	
  for	
  SDS-­‐PAGE	
  

	
  

•  Stabilize	
  rest	
  of	
  purified	
  protein	
  with	
  BSA	
  
–  ~	
  1	
  mL	
  protein	
  +	
  10	
  μL	
  of	
  10%	
  BSA	
  
–  to	
  be	
  Etrated	
  against	
  Ca2+	
  on	
  M1D7	
  
	
  

•  Assay	
  purified	
  protein	
  concentraEon	
  with	
  microBCA	
  kit	
  
–  1	
  h	
  incubaEon	
  


