
M3D1:Growth	  of	  phage	  materials	  
11/13/15	  

1.  Purify	  M13	  bacteriophage	  (phage)	  
2.  Prelab	  during	  60min	  incubaEon	  

3.  Finish	  M13	  purificaEon	  and	  prep	  iron	  soluEon	  

4.  Measure	  concentraEon	  of	  M13	  phage	  

5.  Complex	  phage	  with	  Ammonium	  iron	  II	  sulfate	  
hexahydrate,	  (NH4)2Fe(SO4)2	  

	  



Lab	  business	  

•  Office	  hours	  
– Noreen:	  Fri	  6:30-‐8:30p	  in	  56-‐302	  

•  M3	  major	  assignments	  
– Research	  proposal	  (20%)	  

•  Most	  M3	  homework	  preps	  for	  this	  

– Mini-‐report	  (5%)	  

•  Don’t	  forget	  to	  blog!!	  



We	  are	  in	  the	  homestretch…	  



Mod	  3	  overview	  

1.  Purify	  M13	  phage	  
2.  Generate	  Fe(III)-‐phage	  nanowires	  

3.  Construct	  cathode	  
4.  Visualize	  nanowires	  using	  TEM	  

5.  Build	  Li-‐ion	  badery	  
6.  Measure	  capacity	  

	  
Your	  experimental	  quesEon:	  

How	  does	  phage	  quanEty	  effect	  badery	  capacity?	  



M13	  phage	  geneEcs	  and	  structure	  



Overview	  of	  M13	  phage	  biology	  

E.	  coli	  XL-‐1	  Blue	  



M13	  is	  a	  biological	  nanomaterial	  

•  p8	  coat	  protein	  mutated	  to	  contain	  sequence	  
DSPHTELP	  

•  Modified	  p8	  proteins	  bind	  single	  wall	  carbon	  
nanotubes	  (SWCNT)	  and	  iron	  



Overview	  of	  phage	  display	  

Substrate	  Screening	  

Washing	  

Amplifica5on	  

Repeat	  

Phage	  Library	  



M13	  phage	  and	  biomineralizaEon	  

•  Environmental	  condiEons	  
	  
	  
•  OrganizaEon	  

•  M13	  provides	  scaffold	  for	  
Na(FePO4)	  cathode	  
construcEon	  



M13	  nanowires	  as	  badery	  cathode	  

Thank	  you,	  George!	  



Today	  in	  lab…	  

•  Finish	  phage	  purificaEon	  
•  Calculate	  phage	  number	  
•  Begin	  Fe(III)-‐phage	  biomineralizaEon	  
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