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Module	1:	
Protein	engineering	





Mod	1	overview	



Pericam	engineered	to	sense	[Ca2+]	

How	does	inverse	pericam	differ?	



Inverse	pericam	(IPC)	derived	from	
pericam	

EYFP	

Inverse	pericam	gene	

M13	 CaM	

+	Ca2+	

•  Point	muta7on	
(H148T)	
introduced	that	
reduces	
fluorescence	when	
Ca2+	is	present	



IPC	fluorescence	dims	when	[Ca2+]	
increased	



What	is	your	experimental	ques7on?	



Site-directed	mutagenesis	



Protein	induc7on:	host	strain	

•  Growth	rate	

•  Growth	condi7ons	

•  Genotype	

Why	is	BL21(DE3)pLysS	a	good	host	cell	for	
protein	expression?	



Protein	induc7on:	vector	



Protein	induc7on:	control	



Protein	purifica7on:	vector	



Protein	purifica7on:	method	



How	will	we	communicate	our	science?	

•  Protein	engineering	summary	
– Abbreviated	wri\en	ar7cle	that	details	your	
experimental	results	

– Opportunity	for	revision	
– Completed	with	laboratory	partner	

•  Protein	engineering	mini-presenta7on	
– Short	‘elevator	pitch’	that	relays	the	key	results	
and	impact	of	your	project	

– Completed	individually	



How	will	we	communicate	our	science?	

•  Protein	engineering	summary	
– Drab	submission	due:	Saturday,	March	12th	by	5pm	
– Comments	returned:	Thursday,	March	17th		
– Revision	due:	Monday,	March	28th	by	5pm	

•  Guidelines	
– May	use	landscape	rather	than	portrait	
– Follow	ALL	other	formagng	and	length	restric7ons	



Summary:	7tle	and	abstract	

Slide	modified	from	D.	Chien,	BE	Communica7ons	Lab	Instructor	

•  Title	is	a	statement	of	the	conclusion	of	your	research	
•  Abstract:	



Summary:	background	and	mo7va7on	

•  Use	the	‘funnel’	
method	to	
structure	topics	

Broad	in	scope	

Specific	to	your	work	



Summary:	results	and	interpreta7on	

•  Poten7al	topics	and	figures:	
– System	construc7on:	genera7ng	and	verifying	
mutant	IPC	gene	

– Mutant	tes7ng:	protein	produc7on	and	7tra7on	
assay	



Guide	for	results	and	interpreta7ons	

1.  What	is	the	overall	goal	of	the	experiment?	
2.  What	was	your	expected	result?	
–  What	are	the	expected	band	sizes	on	your	gel?	

3.  What	evidence	do	you	have	that	your	result	is	
correct	or	incorrect?	
–  What	controls	did	you	perform	and	were	the	results	

as	you	expected?	
4.  What	was	your	result?	
5.  In	sum,	what	do	these	data	suggest	or	indicate?	
6.  What	does	this	mo7vate	you	to	do	next?	



Summary:	implica7ons	and	future	work	

•  Think	back	to	the	
background	and	
mo7va7on	

Broad	in	scope	

Specific	to	your	work	



How	will	we	communicate	our	science?	

•  Protein	engineering	mini-presenta7on	
– Submission	due:	Tuesday,	March	15th	or	
Wednesday,	March	16th	by	10pm,	according	to	
your	laboratory	sec7on	

•  Guidelines	
– Follow	ALL	formagng	and	length	restric7ons	



Mini-presenta7on		



In	the	laboratory…	

•  Complete	SDS-PAGE	analysis	
•  Prepare	calcium	7tra7on	curve	
•  Perform	fluorescence	assay	


