




M3D1:	Growth	of	phage	materials	
11/15/16	

1.  Purify	M13	phage		
2.  Add	gold	

nanoparAcles	
(AuNP)	

3.  Begin	Fe(III)-
phage-AuNP	
biomineralizaAon	

Thank	you,	Jifa	Qi	(Belcher	Laboratory)	!	



Things	to	remember…	

Mod	2	nearly	complete	
•  Office	hours	on	Sat,					
10	am	–	5	pm	in	56-302	

•  Research	arAcle	due	
Sun	at	5	pm	

•  Blog	post	due	Mon	at			
5	pm	

Mod	3	starts	now	
•  Research	proposal	
presentaAon	

•  Mini-report	
•  Blog	posts	
–  One	required	and	one	
for	extra	credit	



We	are	in	the	homestretch!	



Your	research	quesAon:	
How	does	AuNP	size	effect	ba`ery	capacity?	

Purify		
M13	phage	

and	add	AuNP	

DAY	1	

Biomineralize	
Fe(III)-	

phage-AuNP		

Visualize		
nanowires	
on	TEM	

DAY	4	

Purify	
acAve	material	

DAY	2	Construct		
cathode	

(and	ba`ery)	

DAY	3	

Measure	ba`ery	
capacity	

DAY	5	
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M13	phage	geneAcs	
and	structure	



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	gold,	single	wall	
carbon	nanotubes	(SWCNT),	and	iron	



Overview	of	phage	display	
Substrate	Screening	

Washing	

Amplifica<on	

Repeat	

Phage	Library	



M13	phage	and	biomineralizaAon	

•  Environmental	condiAons	
	
	
	
•  Structural	organizaAon	

M13	provides	scaffold	for	Li(FePO4)	cathode	
construcAon	



M13	nanowires	as	ba`ery	cathode	

Thank	you,	George!	



Today…	

1.  Purify	M13	phage	
–  Measure	number	using	spectrophotometry	

2.  Add	AuNP	

#	phage	/	mL	=	
(6	x	1016)	(A269	-	A320)	

#	bases	in	phage	genome	

	mL	of	AuNP	=	
(#	phage)	(#	AuNP	/	phage)	

[AuNP]	




