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CONTEXT		
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Briand	et	al.	Clin	Epigenet	(2019).	
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Global	DNA	hypomethyla7on	
promotes	breast	tumor.	

	
Pacaud	et	al.	Sci	Rep.	2014.	

Is	glyphosate	carcinogenic	by	itself	?		
	

Is	glyphosate	carcinogenic	in	combina7on	with	a	second	oncogenic	hit	?	
Mul7ple-hit	theory	in	carcinogenesis	

Alfred	G.	Knudson,	Jr.	Proc	Natl	Acad	Sci	U	S	A.	1971	Apr	

MCF10A	immortal	human	mammary	epithelial	cells	

qMSRE,	ELISA,	ChIP,	Tumor	XenograXs	in	Nude	Mice….	
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RESULTS	.	Figure	1		

Figure 1.A	
•   UP peptide = control 
peptide inducing overall 
hypomethylation of DNA	

3	



RESULTS	.	Figure	1		
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Exposure	to	
glyphosate	promotes	
TET3-mediated	global	
DNA	hypomethylaZon	
in	MCF10A	cells.	
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Figure	2	

RESULTS	.	Figure	2		
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Glyphosate	exposure	
is	tumorigenic	for	
MCF10A	cells	in	a	
“two-factor	hit”	
model.	
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RESULTS	.	Figure	3		

MCF10A	+	miRNA	+	glyphosate	

Glyphosate- induced	
breast	 primary	 cultured	
tumor	 cells	 (glypho-
iBPCTC)	
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Cells	from	glyphosate-
induced	breast	tumor	

display	characterisZcs	of	
malignant	cells.	
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RESULTS	.	Figure	4		
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DMOG,	a	TET	inhibitor,	
inhibits	tumor	formaZon	
in	glyphosate-challenged	

cells.	

11	



RESULTS	.	Figure	5		
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RESULTS	.	Figure	5		

1	week	
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Glyphosate	exposure	
induces	sustained	
TET3-mediated	gene	
demethylaZon.	
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In	our	study	
glyphosate	
exposure	is	not	
oncogenic	by	
itself,	but	it	
acts	as	an	
oncogenic	hit	
factor.	
	

•  Possibly,	glyphosate-induced	
methylome	reprogramming	might	
be	used	for	the	detec7on	of	an	
increased	risk	for	breast	cancer	in	
women	living	in	an	environment	
conducive	to	this	type	of	
pollu7on.		
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ADDITIONAL	.	Supplementary	Figure	2B		

MCF-10A	(Breast)	 Astro#40	(Brain)	 Wi38	(Lung)	
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UP	

glyphosate	

miR-146a	
PMID:	29915929	

glyphosate	
+miR-146a	

miR-182-5p	
PMID:	28043147	

glyphosate	
+miR-182-5p	

miR-27a	

glyphosate	
+miR-27a	

miR-500a-5p	
PMID:	29162888		

glyphosate	
+miR-500a-5p	

miR-30a	
PMID:	29666469	

glyphosate	
+miR-30a	

miR-495	
PMID:	25070379		

glyphosate	
+miR-495	
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HpaII	and	AciI	

About	miR-182-5p	

• 	miR-182-5p-mediated	disrup7on	of	
the	homologous	recombina7on	(HR)	

pathway	(Krishnan	et	al.,	2013)	
	
• 	targets	BRCA1	in	breast	cancer	cells	
(Moskwa	et	al.,	2011)	
	
• 	CHEK2,	another	gene	involved	in	the	
HR,	is	a	direct	target	of	miR-182-5p	
 
 
 
 

ADDITIONAL	.	qMSRE	and	miR-185-5p			
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ADDITIONAL	.	MethylGlypho	Score				
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About	glyphosate		
	
• 	0,1	ng/ml	maximum	
value	allowed	in	water	

• 	1.69	pg/mL	in	our	
experiments		 19	


