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What are AOPs? Adverse Outcome Pathways are conceptual frameworks that
evaluate how biological perturbations (molecular initiating events or MIES)
generate impacts (key events) through the molecular, cellular, and organ levels
towards an adverse outcome relevant to risk assessment.

Role of Literature Search in AOP Development

Generic Schematic of an Adverse Outcome Pathway

I 1 Customized Keyword Search

" Approach: Using the keywords in the AOP Table (see right) we conducted advanced keyword
searches on a corpus of nearly 4 million abstracts. Multiple paired keyword searches were

performed for each stepwise link in the AOP.

" Proximity Search: We assumed that hypothesized causative links between points in the AOP
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potential to predict spurious or irrelevant adverse outcomes.

Why is Literature Search Important? There is already a significant amount of

(roughly within a 20 word distance) and Levenstein distance of 2 for each AOP term-pair. This
resulted in a precise dataset of only 322 abstracts. Less rigorous criteria yielded larger retrievals.
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*Actual value may be higher
** Response rate in general population may be subject to sampling error
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® Compared the PMIDs that we retrieved from the PubMed API against the PMIDs in the AOP citation list. - =

The text analytics methods used in this simulation successfully identified a high percentage of literature relevant to the hypothesized AOP with relatively low
® Experts reviewed and assessed the relevance of a sample of the retrieved abstracts that we retrieved from the PubMed API and that were not in the original AOP citation list.

effort.

® High levels of performance — measured by recall, precision and lift -- were achieved in the context of the simulation conditions.

" Arelatively small training/seed dataset was used in the analysis. Predictions and performance are likely to be enhanced with a larger training dataset.

I 3 Smart Clustering

" Context: Instead of letting clusters form where they will as in standard clustering,
smart clustering forms a single ranked cluster around words or phrases known to

® Avast starting set of 4 million abstracts was used here to demonstrate computational power. Strategic reduction of the initial dataset would greatly enhance

AOP Test Case: Protein Alkylation Leading to Liver Fibrosis performance.

Landesmann, B. et al. published on AOP Wiki (https://aopwiki.org/aops/38) Generic Representation of Semantic Similarity Algorithms

be relevant to the search objective. " |n future, these approaches could be automated to support large-scale evidence gathering and literature prioritization for computationally hypothesized
" Semantic Similarity Algorithms: Smart clustering uses semantic similarity CD28 () I g T s .. AOPs.
_ algorithms to help users develop a set of topic defining keywords. By representing NPTN( N————~Z O)NPTN . . - : .
Chemical cellular Tissue Organ words in a corpus of text as mathematical vectors, semantic similarity algorithms vl 8 8 ikt ® Use of full text articles instead of abstracts is likely to increase the accuracy of document retrieval
Structure and MIE Level Level Level are able to generate synonymous words and phrases and generate association X 7 :
Properties scores. ICE's ToxS : : arsenic ()« () arsenic
. yn tool deploys these algorithms to enable the generation of S

synonyms for purposes such as keyword expansion in literature search. breat ()< () brcat

g 0\
Parent Protein- Collager) = Approach: We used pairwise iterations of keywords defining each link in the AOP brea2 () 2 ~(Obreaz 11 3\
compoun(_j o alkylation Hepatocyte accumulation chain to generate a ranked set of abstract relevant to the AOP. We expanded this chromium Q Sa Ochromium 01 1e
metabolite injury Kup_ffer.cell TG F‘Bll Stelllate.cell Liver fibrosis list of AOP-specific keywords by using ToxSyn. We did not manually curate the gene ()< i_-';_Ogene 101 f’
capable of Covalent apoptosis activation expression activation Changes suggested list of related or synonymous terms proposed by ToxSyn. Nor did we load O S @ tead -
alkyla'_[lng in bindi in ECM differentially weight the alternative keywords, although these step are desirable. '. — oy 7
EHEE protein binding composition miangansss @) SNy, O manganese PR : : ' Toxicological Semantic Similarit Discover
Y = Validation: To assess the performance of smart clustering, we added our seed mercury @5 <"\ @ mercury Document Classification and Topic Extraction Resource ; g \/ Y
u n dataset to a dataset 500,000 abstracts drawn from the data discussed earlier. We £ N ‘ ‘ ‘
FEEEEEEEEEEEAEEEAEEEAEE AR estimated the lift metric for the top centile of ranked abstracts. metal — @ metal

Logo Design and Graphics: Courtney Skuce



https://aopwiki.org/aops/38

	Slide Number 1

