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Module	2:	
Manipula.ng	Metabolism	





Important	Mod	2	dates	

•  Research	ar.cle	due	Monday,	Nov	12	by	10	pm	

•  Addi.onal	office	hours	TBA	
•  Normal	Office	hours	
– Noreen:	Monday	2-5p		
–  Josephine:	Wednesday	12-1p,	Friday	2-3p	
– Leslie:	Thursday	2-3p,	Friday	12-1p	

•  Blog	post	due	Tuesday,	Nov	13	by	10	pm	



Review	of	pgRNA	and	pdCas9	

•  Confirma.on	digest	
prepared	on	D1	

•  Insert	(gRNA	target	
sequence)	
designed	on	D2	



CRISPRi	‘inac.ve’	in	absence	of	inducer	

E.	coli	MG1655	genome	

•  pgRNA_target	
expressed	
cons.tu.vely	
– Always	
transcribed	



CRISPRi	‘blocks’	gene	expression	in	
presence	of	inducer	

E.	coli	MG1655	genome	

•  pdCas9	
expressed	when	
aTc	added	
– When	
transcribed	
associates	with	
pgRNA_target,	
then	target	
gene	

aTc	=	anhydrotetracyline	



aTc	is	a	deriva.ve	of	tetracycline	

•  Why	is	aTC	is	a	more	effec.ve	inducer	than	
the	an.bio.c	tetracyline?	

•  Why	doesn’t	aTc	exhibit	an.bacterial	ac.vity?	



Closer	look	at	aTc	induc.on	of	pdCas9	

•  Tet	promoter	regulates	
expression	of	dCas9	gene	

Tet	Response	Element	(TRE)	

+	anhydrotetracycline	(aTc)	Tet	Repressor	(TetR)	



Inducible	promoter	can	be	used	to	control	
dCas9-mediated	gene	expression	

Lei	et	al.	(2013)	Cell.	152:1173-1183.	



CRISPRi	collision	model	



A	review	of	the	fermenta.on	pathway	



Produc.on	of	ethanol	

•  Bioethanol	is	most	important	biotechnological	
commodity	

•  adhE	only	transcribed	in	anaerobic	condi.ons	

acetyl-CoA	
adhE	

2	NAD+	
ethanol	



Produc.on	of	acetate	

•  Acetates	used	in	produc.on	of	polymers	
•  pta-ack	expressed	cons.tu.vely	
– Aerobically	grown	cells	produce	negligible	
amounts	of	other	fermenta.on	products	

acetyl-CoA	
pta-ack	

ATP	 acetate	



Our	culmina.ng	experiment…finally!	

•  Will	use	commercially	available	kits	to	
measure	ethanol	/	acetate	
–  Indirect	assays	that	couple	enzyma.c	reac.ons,	
which	result	in	colorimetric	output	

y	=	9.7492x	-	2.9521	
R²	=	0.9908	
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What	is	the	experimental	goal?	



How	will	we	prepare	our	samples?	

•  Condi.ons:	
1.  MG1655	vs	+CRISPRi	strains	
2.  Aerobic	vs	anaerobic	cultures	
3.  aTc	induced	vs	uninduced	
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1.		MG1655	vs	+CRISPRi	strains	

What	are	the	two	condi.ons?	
	
	
	
	
For	what	does	this	control	/	check?	



1.		MG1655	vs	+CRISPRi	strains	

What	are	the	two	condi.ons?	
	
	
	
	
For	what	does	this	control	/	check?	

+pdCas9	
+pgRNA	



2.		Aerobic	vs	anaerobic	cultures	

What	are	the	two	condi.ons?	

	
For	what	does	this	control	/	check?	



2.		Aerobic	vs	anaerobic	cultures	

What	are	the	two	condi.ons?	

	
For	what	does	this	control	/	check?	

glass	tube	with	loose	finng	cap	

plas.c	conical	tube	with	screw	cap	
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3.		aTc	induced	vs	uninduced	

What	are	the	two	condi.ons?	
	
	
	
	
For	what	does	this	control	/	check?	



3.		aTc	induced	vs	uninduced	

What	are	the	two	condi.ons?	
	
	
	
	
For	what	does	this	control	/	check?	

Tet	Response	Element	(TRE)	

+	anhydrotetracycline	(aTc)	Tet	Repressor	(TetR)	



How	will	we	represent	our	data?	

•  Need	to	normalize	
fermenta.on	product	
amounts	

•  Consider	how	best	to	
show	the	data	
– Graphs	
– Tables	
– Text	



What	ques.ons	will	your	data	address?	

Specific	to	your	experimental	setup	
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What	ques.ons	can	class	data	address?	

	
	
	
	
	
	



In	the	laboratory…	

1.  BE	Communica.on	Lab	workshop	
–  Manuscript	architecture	

2.  Confirm	sgRNA_target	inser.on	
–  Analyze	sequencing	results	

3.  Prepare	culture	tubes	for	fermenta.on	
product	assay	

4.  Use	in-class	‘free	.me’	to																																				
work	on	your	research																																											
ar.cle!	


