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Where are these links the strongest? 

Environmental Exposure 

Epigenetic Mechanisms 

Health Outcome 
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There is a growing interest in epigenetics 

Burris HH, Baccarelli AA. 2014. Environmental epigenetics: 
From novelty to scientific discipline. J Appl Toxicol 34:113-116. 

N
um

be
r o

f e
pi

ge
ne

tic
 o

r e
nv

iro
nm

en
ta

l e
pi

ge
ne

tic
  

pu
bl

ic
at

io
ns

 s
in

ce
 1

99
0 

ba
se

d 
on

 M
eS

H
 te

rm
s 



4 

• 2012-2017 NIEHS Strategic Plan 

– “the effects of the environment on the epigenetic regulation of 
biological and pathological processes”  

• Cross-divisional implementation group 

– “Where are the links between environmental exposures and 
health outcomes via epigenetic mechanisms the strongest?” 

• Evaluation design team 

Addressing the need 
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Epigenetics 

 
Environmental Exposures 

N=107,000 

How was the research question refined? 

Records 
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• More focused research question 

• Test drive text-mining and machine learning tools 

• Develop a new report format (“scoping report”)  

How was the research question refined? 
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DNA 
Methylation microRNA Histone 

modifications  

 
Environmental Exposures 

Gene-by-Gene 
Genome-wide 

How was the research question refined? 
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Specific Aims 
• Search for genome-wide 

analyses of DNA 
methylation 

• Identify literature for seed 
sets 

• Relevancy rank the search 
results 

• Categorize records by type 
of exposure, health 
outcome, and evidence 
stream (human, animal, in 
vitro)  

• Visualize the results 

What is the extent of the evidence?  

Exposure 

Genome-Wide DNA 
Methylation Analyses 

Health Outcome 

SCOPING REPORT 
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• Global DNA methylation 

• DNA methylation 

• Genome-wide 

• Genome-wide techniques 

• Epigenetics 

How was the literature search crafted? 

Global DNA methylation OR 
 

(Epigenetics OR DNA methylation) AND  
(genome-wide OR genome-wide techniques) 

N=35,119  
records retrieved 
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How were records processed? 

Records identified by PubMed database search 
(N=35,119) 

Records considered      
“in scope” 

(N=21,221) 

Records excluded 
because “out of scope” 

(N=13,898) 
• Not a research article 
• Published before 1999 
• Not animal model 
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• 50 topics are automatically generated based on the 
most frequently used words 

• Topics were surveyed to get a sense of the types of 
records that had been retrieved 

• Topics were screened and ~120 records were 
identified to serve as a seed set (60 relevant     67 not 
relevant    ) 

 

           
          

What topics are in this literature? 

# 
records 



12 

How do the records compare to seed sets? 

 

Relevant to topic 

Not relevant to topic 



13 

Which were the most relevant records? 
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Ranked Records 

Predicted Ranking Performance 

most relevant to topic 

25% = 5,306 records 
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How were records processed? 

Records identified by PubMed database search 
(N=35,119) 

Records considered      
“in scope” 

(N=21,221) 

Records excluded 
because “out of scope” 

(N=13,898) 
• Not a research article 
• Published before 1999 
• Not animal model Topic modeling & seed 

set selection 
(N=21,221) 

Records ranked for 
similarity to seed sets 

(N=21,221) 

Categorized top 25% of 
ranked records  

(N=5,306) 

Bottom 75% of ranked 
records  

(N=15,915) 



15 

How effective was the enrichment?  

Original 
N=35K 

Top 25% 
N=5K 

T=title 
A=abstract 
S=suppl. info 
M=MeSH 
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What health outcomes are investigated? 

Digestive System Disease 

Female Urogenital Disease 

Immune System Disease 

Other 

Male Urogenital Disease 

Hemic and Lymphatic Disease 

Skin & Connective Tissue Disease 

Endocrine System Disease 

Neoplasms 

Respiratory Tract Disease 

Nutritional and Metabolic Disease 
Virus Diseases 

Bacterial Infections 
Musculoskeletal Disease 

Stomatognatic Disease 
Cardiovascular Disease 

Parasitic Disease 
Eye Diseases 
Mental Disorders 

N=5,306 records 
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What types of exposures are investigated?  

N=1,130 of 5,306 
records  
(21%) 

General environmental exposures 

Diet & Nutrition 

Drugs of Abuse 
Air Pollution 

Heavy Metals 

Ionizing Radiation 

Stress 

Pesticides 
Miscellaneous 
Polycyclic Aromatic Hydrocarbons 
Endocrine Disruptors 
Allergens 
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Exposure = pesticide 

Evaluating exposure & health outcomes 

Female Urogenital Disease 

Neoplasms 

Male Urogenital Disease 

Congenital, Hereditary Disease 

Other Nutritional & Metabolic Disease 

Digestive System Disease 

Immune System Disease 

Virus Diseases 

Hemic & Lymphatic Disease 

Bacterial Infections 
Respiratory Tract Disease 

Skin & Connective  
Tissue Disease 

Endocrine System Disease 

N=26 records  
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• Scoping reports useful for large, complex or emerging 
literatures  

– Get a sense of the literature 

– Highlights the variety in the field 

– Line up future projects 

– Research tool for data mining 

• Implemented a new text mining tool 

– Useful for visualizing  

Summary 
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