
M1D5:	Develop	approach	for	sub-nuclear	
visualiza8on	of	DNA	damage	

1.  Comm	lab	workshop:	Titles	and	Abstracts	
2.  M1	Quiz1	
3.  Pre-lab	Discussion	
4.  Enzyme	treatment	of	CometChips	
5.  Drug	treat	cells	for	H2AX	assay	
6.  Electrophoresis	of	CometChips		

09/26/17	



Overview	of		
Module	1:	Measuring	Genomic	Instability	

Measure	(Quan+fy)	effect	of	DNA	repair	ac+vity	in	response	to	
alkyla+on	damage	and	oxida+ve	damage.	



Reac8ve	oxygen	species:	H2O2	
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Alkyla8ng	agent:	MMS	

Mutation if replicated 
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Alkyla8ng	agent:	MMS	
*Primary	damage	type	corrected	by	AAG	glycosylase*	
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No Damage
•  Supercoiled nucleoid 
•  Little or no migration Nucleoid	

High Damage
•  SSBs, DSBs, abasic sites, alkali 

labile sites 
•  forms a “Comet tail” 

Output	of	CometChip	Assay	

Genomic	damage	(instability)	from	direct	strand	breaks	
from	MMS/H2O2	and	repair	intermediates	of	BER		



wild	type	match	

mutant	glycosylase	

+	no	drug	&é	[drug]	

+	no	drug	&	é[drug]	

What	result	do	we	expect	from	our	
assay	so	far…		

[drug]	

%	DNA	
in	tail	

100%	---	

0%	---	

adding back glycosylases to REVEAL damage not seen in the 
initial experiment
adding back glycosylases to REVEAL damage not seen in the 
initial experiment



Purified	glycosylases	can	release	
damaged	bases	in	lysed	cells	

Oxida+ve	
damage	

Alkyla+ng	
damage	

Chemical	
treatment:	

H2O2	 MMS	

Mutant		
cell	line:	

Ogg1-/-	 Aag-/-	

Enzyme:	 Fpg	
(E.	coli	Ogg1)	

hAAG	
(human	AAG)	



Complete	experiment	to	test	role	of	biochemical	factors	
(MMS	or	H2O2)	in	genomic	stability	(DNA	damage)	

Load	and	capture	cells	in	2	CometChips,	
then	treat	with	MMS	or	H2O2	

Lyse	cells	

_	 +	
Electrophoresis	

analysis	
via	

Matlab	 stain	DNA	and	image	via	
fluorescence	microscopy	

Alkaline	
unwinding	

Chip	1:	No	enzyme	treatment	
(buffer	control)	

Chip	2:	Treat	with		
FPG	(E.	coli	Ogg1)	OR	human	AAG	



Overview	of		
Module	1:	Measuring	Genomic	Instability	

Quan+fy	effect	of	DNA	damage	response	(DNA	repair	and	
recovery)	in	response	to	alkyla+on	damage	and	oxida+ve	
damage	induced	DSBs.		



Design	your	experiment!		

Recovery	plate:	same	concentra+on	of	MMS	or	H2O2,	
choose	a	+me	point	to	assess	your	cell’s	ability	to	
recover	from	damage	



The	DNA	damage	response	

exposure	to	
DNA	damaging	
agent	

Stall	the	cell	cycle	and	repair	
the	damage	before	replica8on	

Damage	goes	unrepaired	and	
muta+ons	arise	aher	next	

round	of	replica8on		

Ini8ate	programmed	cell	
death		

red=DNA	
sustained	
damage	

minutes (~30min)minutes (~30min)

1 cell cycle ~24 
hours
1 cell cycle ~24 
hours

hours (~few hours)hours (~few hours)



Output	of	H2AX	Assay	

Blue:	DNA	
Green:	H2AX	staining=	
double	strand	breaks	

Fix	cells	and	stain	with	
an+body	that	marks	
double	strand	breaks	

no	treatment,	2	[drug]	treatments,	recovery	condi8ons			
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Oxida8ve	Damage	 Alkyla8on	Damage	

Detec8ng	Repair	over	8me	in	Human	Cells	

from	Prof.	Engelward’s	lecture	slides	

èEach	color	represents	a	different	human	cell	
line’s	response	to	mutagen	a[er	an	ini+al	
exposure	followed	by	recovery	+me	
	



Major	assignments	for	Mod1	
•  Data	summary	drah	

– due	by	10pm	on	Wed.,	October	11	
–  revision	due	by	10pm	on	Sun.,	October	22	

	

•  Mini	presenta8on	due	by	10pm	on	Sat.,	October	14	
•  Blog	post	for	M1	due	by	10pm	on	Mon.,	October	23	

Summary	content	
1.  Title		
2.  Abstract	
3.  Background	&	Mo8va8on	
4.  Figures,	Results	&	Interpreta8on	
5.  Implica8ons	&	Future	Work	



Background	and	
Mo+va+on	

Implica+ons	and	
Future	work	

Re
su
lts
	a
nd
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M1	Data	summary	Architecture	

paragraphparagraph

all the rest in bulletsall the rest in bullets



HW	M1D6:	Implica8ons	and	Future	
Works	Drah	

Specific	to	your	research	

Broad	in	scope	

In	your	Data	summary	+e	together	
(and	mirror)	your	background	and	
mo+va+on,	and	implica+ons	and	
future	work	

use loading expt. for draftuse loading expt. for draft



HW	M1D6:	Mini	Presenta8on	Outline	
•  Follow	8me	and	content	guidelines	
•  Introduce	yourself	and	your	research		
•  Clearly	state	your	hypothesis	to	iden8fy	main	ques8on	
•  Be	quan8ta8ve	when	sta8ng	your	findings	(NOT	“This	was	more/
less	than…”	

•  For	this	HW	assignment	put	placeholder	statements	for	key	
findings	



HW	M1D6:	Prepare	for	in-class	paper	
discussion	

•  Consider	discussion	guidelines	on	wiki	while	reading	the	paper	
•  Contribu8ng	to	the	discussion	is	impt.	for	your	par8cipa8on	score	



In	lab	today	

1.  Teams	start	enzyme	treatment	in	main	lab	and	
during	this	8me	determine	your	Part	4	
experimental	variables,	check	with	instructors.		

2.  At	~3:30pm	at	least	1	person	from	each	H2O2	team	
should	start	Part	4	in	the	8ssue	culture	room.	

3.  At	~4:00pm	at	least	1	person	from	each	MMS	team	
should	start	Part	4	in	the	8ssue	culture	room.	

4.  Complete	Comet	Chip	electrophoresis	and	
paraformaldehyde	fix	H2AX	assay.		

	
	
	


