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1.  Prelab	  lecture	  
2.  Lyse	  bacteria	  and	  prep	  SDS-‐PAGE	  samples	  
3.  Purify	  protein	  
4.  Measure	  purified	  protein	  



Assignments	  on	  the	  horizon	  

•  DNA	  engineering	  summary	  revision	  
–  due	  by	  5pm	  on	  Saturday,	  Oct.	  24	  

•  Blog	  post	  for	  M1	  	  
–  due	  by	  5pm	  on	  Sunday,	  Oct.	  25	  
	  

•  For	  M2D5:	  
–  journal	  club	  readings,	  meet	  in	  16-‐336	  

•  For	  M2D6:	  
–  esQmate	  your	  protein	  concentraQon	  (from	  

Bradford	  assay)	  in	  excel	  
–  write	  up	  Methods	  secQon	  



Module	  2	  experimental	  overview	  

transform	  
in	  NEB	  5α	  	  	  	  	  



coat	  agarose	  	  
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Protein	  purificaQon:	  protocol	  overview	  

lyse	  with	  EasyLyse	  (and	  extract	  supernatant)	  

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

add	  protein	  
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affinity	  purificaQon	  

evaluate	  	  
protein	  
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Protein	  purificaQon:	  a	  few	  notes	  

lyse	  
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by	  compeQQon:	  
imidazole	  vs.	  His	  
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Prepare	  samples	  for	  SDS-‐PAGE	  

•  Set	  aside	  whole	  cell	  extracts	  
–  equal	  number	  of	  cells	  based	  on	  OD600	  (from	  M2D3)	  
	  

sample	  
example	   wt	  IPC	   selected	  X#Z	  

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

OD600	   lowest:	  0.5	   0.75	  

sample	  volume	  (μL)	   15	   15*0.5/0.75	  

water	  volume(μL)	   0	   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	  
–  separaQon	  by	  size	  ?	  	  shape	  ?	  	  charge	  ?	  



SDS-‐PAGE	  separates	  proteins	  by	  size	  

•  Laemmli	  sample	  buffer:	  	  
+ SDS:	  surfactant	  /	  detergent	  	  

denatures	  proteins,	  coats	  them	  with	  
negaQve	  charge	  

+ β-‐mercaptoethanol	  	  
	  	  	  	  	  reduces	  disulfide	  bonds	  

+ bromophenol	  blue	  
+ 	  	  	  

•  boiling	  denatures	  higher-‐order	  
structures	  



The	  Bradford	  colorimetric	  assay	  
measures	  protein	  concentraQon	  

[protein]	  (mg/mL)	  
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•  Coomassie	  brilliant	  blue	  G-‐250	  dye	  
–  red	  if	  unbound	  (caQonic	  form)	  
–  blue	  if	  bound	  to	  protein	  (anionic)	  
–  Van	  der	  Waals	  &	  hydrophobic	  interacQons	  
–  arginine	  residues	  in	  parQcular	  
–  monitor	  OD595	  absorpQon	  

•  calibraQon	  with	  BSA	  
–  0.1	  –	  1.0	  mg/mL	  
–  relaQve	  (not	  absolute)	  esQmate	  of	  [IPC]:	  
	  	  	  	  	  [Arg]BSA	  ≠	  [Arg]IPC	  	  

•  work	  fast!	  (5-‐20min	  ideal)	  



Today	  in	  lab	  

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

•  Set	  aside	  aliquots	  for	  SDS-‐PAGE	  (M2D6)	  
–  add	  6X	  sample	  buffer	  (Laemmli	  buffer)	  to	  each	  

•  Purify	  protein	  (1	  wt	  IPC	  +	  1	  mutant)	  
–  long!	  
–  2	  steps:	  affinity	  purificaQon	  +	  desalQng	  

•  Immediately	  aliquot	  10	  μL	  for	  Bradford	  assay	  and	  15μL	  for	  SDS-‐
PAGE	  

	  

•  Stabilize	  rest	  of	  purified	  protein	  with	  BSA	  
–  ~	  1	  mL	  protein	  +	  10	  μL	  of	  10%	  BSA	  
–  to	  be	  Qtrated	  against	  Ca2+	  on	  M2D6	  


