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Size up the domain 

• population-based research studies

Map the topography  

• population prevalence, associations, interactions, genetic tests

Identify major features 

• consistent findings, patterns, and gaps

Develop navigational tools for further exploration 

• reliable knowledge base with applications

www.hugenavigator.net
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*Human genomics HuGE

PubMed citations on human genetics/genomics 
and human genome epidemiology (HuGE)

*PubMed query: “gene or genetic or genome or genomic” / limits: human, year 
and HuGE Navigator, Oct 2008

Size up the domain



( (( ((((((((((((((((((((genetic[All Fields] AND ((((("disease"[MeSH Terms] OR ("disease susceptibility"[MeSH Terms] OR predisposition[Text Word])) OR 

disease[Text Word]) OR defect[Text Word]) OR susceptibility[Text Word]) OR ("counseling"[MeSH Terms] OR counseling[Text Word]))) OR (("disease 

susceptibility"[MeSH Terms] OR susceptibility[Text Word]) AND (("genes"[MeSH Terms] OR gene[Text Word]) OR ("genes"[MeSH Terms] OR genes[Text 

Word])))) OR (((("mutation"[MeSH Terms] OR mutation[Text Word]) OR (("genes"[MeSH Terms] OR gene[Text Word]) AND ("mutation"[MeSH Terms] OR 

mutation[Text Word]))) OR (("mutation"[MeSH Terms] OR mutations[Text Word]) AND ("genes"[MeSH Terms] OR gene[Text Word]))) OR (("mutation"[MeSH 

Terms] OR mutations[Text Word] OR mutation[Text Word]) AND ("genes"[MeSH Terms] OR gene[Text Word])))) OR ("hereditary diseases"[MeSH Terms] OR 

genetic disorder[Text Word])) OR (genetic[All Fields] AND ((("TEST"[Substance Name] OR ("TEST"[Substance Name] OR test[Text Word])) OR ("research 

design"[MeSH Terms] OR testing[Text Word])) OR study[All Fields]))) OR ("genetic screening"[MeSH Terms] OR genetic screening[Text Word])) OR 

(genetic[All Fields] AND ("risk"[MeSH Terms] OR risk[Text Word]))) OR ("polymorphism (genetics)"[MeSH Terms] OR ("polymorphism (genetics)"[MeSH 

Terms] OR polymorphism[Text Word]))) OR (((("genotype"[MeSH Terms] OR ("genotype"[MeSH Terms] OR genotype[Text Word])) OR genotyping[All Fields]) 

OR ("haplotypes"[MeSH Terms] OR haplotype[Text Word])) OR ("haplotypes"[MeSH Terms] OR haplotypes[Text Word]))) OR ((("genome"[MeSH Terms] OR 

genome[Text Word]) OR genomic[All Fields]) OR ("Genomics"[MeSH Terms] OR genomics[Text Word]))) OR (((gene-environment) OR (gene AND 

environment)) AND interaction[Text Word])) OR (((genetic[Text Word] OR gene[Text Word]) OR allelic[All Fields]) AND ((variant[All Fields] OR variants[All 

Fields]) OR (("epidemiology"[MeSH Subheading] OR "epidemiology"[MeSH Terms]) OR frequency[Text Word])))) OR (("alleles"[MeSH Terms] OR allele[Text 

Word]) OR ("alleles"[MeSH Terms] OR alleles[Text Word]))) OR ("heterozygote detection"[MeSH Terms] OR Heterozygote Detection[Text Word])) OR 

((Neonatal[All Fields] OR ("infant, newborn"[MeSH Terms] OR newborn[Text Word])) AND (("diagnosis"[MeSH Subheading] OR "mass screening"[MeSH 

Terms]) OR Screening[Text Word]))) OR germline[All Fields]) OR somatic[All Fields]) OR ("human genome project"[MeSH Terms] OR human genome 

project[Text Word])) AND ((((((((((((((((((((((("epidemiology"[Subheading] OR "epidemiology"[MeSH Terms]) OR epidemiology[Text Word]) OR ("public 

health"[MeSH Terms] OR public health[Text Word])) OR ((("alleles"[MeSH Terms] OR allele[Text Word]) OR allelic[All Fields]) AND ((("epidemiology"[MeSH 

Subheading] OR "epidemiology"[MeSH Terms]) OR frequency[Text Word]) OR frequencies[All Fields]))) OR ("public policy"[MeSH Terms] OR policy[Text 

Word])) OR (("education"[Subheading] OR "education"[MeSH Terms]) OR education[Text Word])) OR "prevalence"[MeSH Terms]) OR prevalence[Text Word]) 

OR ("prevention and control"[Subheading] OR prevention[Text Word])) OR ("risk"[MeSH Terms] OR risk[Text Word])) OR ((((((((population[Text Word] OR (a 

number of) OR genetic[All Fields]) OR comparative[All Fields]) OR prospective[All Fields]) OR cohort[All Fields]) OR cross-section[All Fields]) OR cross-

sectional[All Fields]) OR case-control[All Fields]) AND (studies OR study[All Fields]))) OR (clinical trial[All Fields] OR randomized controlled trial[All Fields])) 

OR (("drug interactions"[MeSH Terms] OR interactions[Text Word]) OR (("interpersonal relations"[MeSH Terms] OR "drug interactions"[MeSH Terms]) OR 

interaction[Text Word]))) OR ("questionnaires"[MeSH Terms] OR questionnaire[Text Word])) OR (("sensitivity and specificity"[MeSH Terms] OR sensitivity[Text 

Word]) OR ("sensitivity and specificity"[MeSH Terms] OR specificity[Text Word]))) OR ((((case[All Fields] OR cases[All Fields]) OR ("patients"[MeSH Terms] 

OR patients[Text Word])) OR (study[All Fields] AND group[All Fields])) OR (((((("prevention and control"[MeSH Subheading] OR control[Text Word]) OR 

controls[All Fields]) OR (healthy[All Fields] AND subjects[All Fields])) OR ("child"[MeSH Terms] OR children[Text Word])) OR ("adult"[MeSH Terms] OR 

adults[Text Word])) OR individuals[All Fields]))) OR (((("association"[MeSH Terms] OR association[Text Word]) OR ("association"[MeSH Terms] OR 

associations[Text Word])) OR ("disease"[MeSH Terms] OR disease[Text Word])) AND (("genes"[MeSH Terms] OR gene[Text Word]) OR ("genes"[MeSH Terms] 

OR genes[Text Word])))) OR oversight[All Fields]) OR ((("genotype"[MeSH Terms] OR genotype[All Fields]) OR allelic[All Fields]) AND distribution[Text 

Word])) OR (((("genotype"[MeSH Terms] OR genotype[Text Word]) AND ("phenotype"[MeSH Terms] OR phenotype[Text Word])) OR genotype-phenotype[All 

Fields]) AND correlation[All Fields])) OR ((positive OR negative) AND predictive value)) OR (odds ratio)) OR (("ethics"[MeSH Terms] OR ethics[Text Word]) OR 

ethical[All Fields])))  ) ) AND "2004/7/7 8.00"[MHDA]:"2004/7/14 8.00"[MHDA]) 

HuGE search query 2004

Size up the domain



• SVM screens PubMed 

• Curator selects, indexes 

• Auto-indexing (Entrez Gene, MeSH, UMLS)

• Web applications search, sort, filter, display data

GTCGACTGGAGTGTCTGTGAATTGACTTTTGTTGCCAGTTGGCAGCGGCAGAAGCAGCAAAGCCCGGCCAACAGCAACAAGCTCCTGCCAGATCCCAAAAGCAAACACG

• prevalence, associations, interactions, genetic tests

• updated weekly from PubMed since 2001 

• combination of human and machine curation processes

Map the topography

Knowledge base for Human Genome Epidemiology

www.hugenavigator.net

http://www.hugenavigator.net/


HuGE Navigator: www.hugenavigator.net

Identify major features



As of December 11, 2008, the knowledge base contained: 

34,208 genetic association studies 

863 meta-analyses 

243 GWAS 

3,888 genes

1,958 MeSH disease terms

5,645 common variant names matched to rs numbers

GTCGACTGGAGTGTCTGTGAATTGACTTTTGTTGCCAGTTGGCAGCGGCAGAAGCAGCAAAGCCCGGCCAACAGCAACAAGCTCCTGCCAGATCCCAAAAGCAAACACG

HuGE Published Literature 

…but numbers alone mean little…

Map the topography



Duncan Hull, http://www.nodalpoint.org/2008/01/18/one_thousand_databases_high_and_rising

Nucleic Acids Research, 2008 database issue: 1078 biological databases         

data tombs



http://apod.nasa.gov/apod/ap080519m.html

http://apod.nasa.gov/apod/ap080519m.html


http://genome.ucsc.edu/

view for rs10116277 on UCSC Genome Browser

http://genome.ucsc.edu/


http://genome.ucsc.edu/

10x view for rs10116277 on UCSC Genome Browser

10x

http://genome.ucsc.edu/


100x view for rs10116277 on UCSC Genome Browser

http://genome.ucsc.edu/

100x

http://genome.ucsc.edu/


1000x view for rs10116277 on UCSC Genome Browser

http://genome.ucsc.edu/

1000x

http://genome.ucsc.edu/












Only one meta-analysis has examined APOE alleles in association with 

myocardial infarction, concluding:

“For subjects with either APOE epsilon2 or epsilon4 alleles, LPL X alleles 

were increased in vascular disease (OR = 2.2, p = 0.01). LPL X alleles 

displayed opposite tendencies toward association with disease when 

subjects were divided by sex, smoking, or APOE genotype. Meta-analysis 

and regression analysis of previous studies supported the sex and smoking 

dichotomies….” 



Gene-environment interaction in atherosclerosis

Sing CF, Stengard JH, Kardia SL. Genes, environment, and cardiovascular 
disease. Arterioscler Thromb Vasc Biol 2003;23:1190-6. 
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*Human genomics HuGE

PubMed citations on human genetics/genomics 
and human genome epidemiology (HuGE)

*PubMed query: “gene or genetic or genome or genomic” / limits: human, year 
and HuGE Navigator, Oct 2008

0

10000

20000

30000

40000

50000

60000

70000

80000

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

*Human genomics HuGE Gene-environment



Navigating the Epidemiology of the Human Genome
CCGTCGACTGGAGTGTCTGTGAATTGACTTTTGTTGCCAGTTGGCAGCGGCAGAAGCAGCAAAGCCCGGCCAACAGCAACAAGCTCCTGCCAGATCCCAAAAGCAAACACGTC

Size up the domain 
• population-based research studies

• document data sources, define populations, measure exposures 

Map the topography

• population prevalence, associations, interactions, genetic tests

• use data repositories, controlled vocabularies, standard reporting

Identify major features 

• consistent findings, patterns, and gaps

• promote knowledge synthesis 

Develop navigational tools for further exploration 

• reliable knowledge base with applications

• Web 2.0: interconnected, interactive Web-delivered information



http://apod.nasa.gov/apod/ap080519m.html

http://apod.nasa.gov/apod/ap080519m.html
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