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Modern	toxicology:	from	chemical	to	AOP	
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Chemical	to	AOP	:	Strategy
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An	integrated	approach	
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Development	of	an	hybrid	tool

Artificial	intelligence:	
Identification	and	extraction

Graph	theory:	
Scoring

AOP-helpFinder
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AOP-helpFinder:	data	pre-processing
the request’s result can be saved in a non free format file. these
files are the basis and input of aop-helpfinder module.
unfortunately, information in these files are not always organized
and structured similarly.

… unfortunately,	information	in	these	files	are	not	always	…

Split	abstract	by	sentences

Split	sentences	by	words

unfortunately , not similarly… structured…

these files are module… aop-helpfinder

Remove	sentences	that	
contain	a	negation	word

Remove	stop	words	in	a	sentence

Stem	process
not

the

files

Legend

Negation	word

Stop	word

Word	to	stem

files module… aop-helpfinder

file modul… aop-helpfind

Split	abstract	by	sentences

Split	sentences	by	words

Remove	sentences	which	contain	a	negative	word

Remove	stop	words	in	a	sentence

Stem	process

Carvaillo et	al.	EHP 2019K.	Audouze,	CHE,	June 20,	2019



AOP-helpFinder:	text	mining	and	scoring
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AOP-helpFinder:	BPS	
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Integrative	Systems	Toxicology:	BPS	
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Manual	curation:	BPS
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Conclusion

Artificial	intelligence
Integrative	Systems	Toxicology

AOP-helpFinder
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• rapid	automatic	screening	
• complementarity	to	existing	systems	toxicology	models	
• increase	our	knowledges	and	may	give	orientation	for	further	experimental	

analysis
• support	the	development	of	models	that	provide	alternatives	to	animal	testing	



AOP-helpFinder availability

Pr.	R.	Barouki
Pr.	X.	Coumoul
J.C	Carvaillo

AOP-helpFinder version	1.0,	downloadable on	github

https://github.com/jecarvaill/aop-helpFinder
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