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Appendix 1: Introduction to the web tools GeneProspector and PolySearch 

GeneProspector is a web based application developed to select and prioritize disease-related 

candidate genes by using a database of genetic association studies (Yu et al., 2008). It provides 

links to the published literature which is selected from PubMed records through the HuGE 

Navigator, a frequently updated literature database in the field of genetic association studies. It 

classifies the output by publication type, therefore more important publications receive greater 

weight in the scoring formula (Yu et al., 2008). 

 

PolySearch is a web based application that extracts and analyzes textual relationships by using 

multiple types of databases. PolySearch uses PubMed data for its analyses as well as textual 

data from several other databases (Entrez SNP, DrugBank, SwissProt, HPRD, HMDB, OMIM, 

GAD, HGMD, CGAP, HapMap). It integrates literature and biomedical databases to retrieve, 

combine and rank information about disease-associated human polymorphisms (SNPs) (Cheng 

et al., 2008). Polysearch is programmed to identify relevancy sentences through its search in 

databases and labels them R1-R4 (R=relevancy). R1 sentences are most relevant and contain 

a database term, a query term and an association word and are required to pass Polysearch's 

pattern recognition criteria. R4 sentences are the least relevant and only have to contain one 

database term. The criteria for R2 and R3 sentences lie in between these. The Polysearch 

Relevancy Index (PRI) is based on all the sentence counts in which R1 sentences have a value 

of 50, R2 of 25, R3 of 5 and R4 of 1. The Z-score is then calculated based on the quantitative 

PRI score which is the sum of R1, R2, R3, and R4. 

 

Input 

When searching for genes associated with a certain disease (in this example alcohol 

dependence) in GeneProspector 

(http://www.hugenavigator.net/HuGENavigator/geneProspectorStartPage.do) first click Gene 

Evidence in the Search box and then enter the disease name or risk factor in the for box. 

Pressing Go will provide a table of genes reported with the search term (Figure S1). 

http://www.hugenavigator.net/HuGENavigator/geneProspectorStartPage.do
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Figure S1. Input of GeneProspector (left) and PolySearch (right). 

 

PolySearch (http://wishart.biology.ualberta.ca/polysearch/) first asks for the search type, which 

in this example is Disease, and type of information requested, which in this case is 

genes/proteins. The next box allows entering of the disease keywords. As for the advanced 

options, we recommend putting the automated disease synonym list On and selecting all 

databases for the search. All other check boxes can be left at default for the most elaborate 

search available by this web tool (Figure S1). 

 

Output 

GeneProspector presents the number of publications per gene in different categories (total, 

genetic association, genome-wide association, meta-analysis/pooled analysis and genetic 

testing). Links for gene centered databases are given for each gene and provide general 

information about the gene, published literature, pathways and other data. SNP information is 

provided for each gene and displayed in categories of mutation functions (nonsynonymous, 

synonomous, splice site, UTR, intron), providing information about the amount of SNPs found 

on the gene and details about the different variants. Gene Info provides general information 

about the gene (full name, aliases, chromosome), shows the databases used for the search and 

the pathways it is known to be expressed in. The link to Genopedia (Gene) provides summaries 

of the publications and data links to related disease terms (Medical Subject Heading; MeSH). 

The link to the HuGe literature gives access to a list of PubMed abstracts for each article (Yu et 

al., 2008). 
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Figure S2. Output of gene prospector (left) and PolySearch (right).  

 

PolySearch returns a table with genes ranked in order of relevance (by Z-score). It also displays 

the available synonyms for the genes and the amount of hits found per search engine. By 

clicking on the links provided in the cells of the databases a list will appear with the PubMed ID’s 

of all the articles that matched the search terms and the key words or sentences from the 

articles that the match was based on. Mousing over or clicking on a keyword will show database 

links to web pages corresponding to the relevant database of the term (Cheng et al., 2008). 

 

Comparing the output 

When comparing the output of GeneProspector and PolySearch we advise to limit the number 

of top results that are compared. To follow the current example you can take the first twenty 

rows of genes, based on the z-score, in rank order from GeneProspector and copy paste the 

gene names in the first column of an excel file. Then copy paste the first twenty gene/protein 

names from PolySearch to the second column of the excel file. Considering that in PolySearch 

often the protein names are shown instead of the gene names, go through the synonyms 

displayed in the Synonym column of all twenty genes. Check to see if any of the top twenty 

GeneProspector gene names appear in the synonym column and if so write down that name 

instead of the name stated in the Gene/Protein name column of PolySearch. Synonyms can 

also be found in GeneProspector by clicking on “Gene Info” next to the gene name. In the third 
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column write down the genes that overlap in both columns one (GeneProspector genes) and 

two (PolySearch genes) (Table S1).  

 

Table S1. Output and overlap of the genes provided in column 1-3 and GWAS, genetic 

association and meta-analyses findings shown in columns 4-6. 

Gene Prospector Polysearch Overlap GWAS Genetic 

Association 

Meta-

analysis 

ALDH2 OPRM1 ADH1B 3 92 4 

ADH1B GABRA2 DRD2 1 98 3 

DRD2 5HTT OPRM1 0 50 3 

SLC6A4 ADH1B GABRA2 1 39 2 

ADH1C   DRD2 SLC6A3 1 30 2 

OPRM1 BDNF ALDH2 2 96 3 

GABRA2 HTR1B HTR2A 0 24 2 

SLC6A3 SLC6A3 COMT 0 27 1 

CYP2E1 ANKK1 HTR1B 1 23 1 

HTR2A CHRM2 ADH4 1 18 1 

COMT ADH1C ANKK1 1 19 1 

MAOA ADH4 BDNF 0 21 0 

HTR1B PDYN     

DRD4 ALDH2     

ADH4 ADH     

ANKK1 NPY     

TPH1 COMT     

HTR1A HTR2A     

BDNF GATA4     

MTHFR SNCA     
 

 

The final step is to pick one or two of the genes that came out of the comparison that are of 

most interest for the disease or trait studied. 

For a detailed description and analyses of the overlap gene(s) of interest, the UCSC Genome 

Browser can be used (see Figure S3 for an example featuring the ALDH2 gene) to look at the 
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RefSeq summary and a summary of the positive disease associations. We also advise to click 

on the GWAS and meta-analyses links, provided by Gene Prospector, which will link to the 

relevant articles of the genes and to read the findings from the related GWAS and meta-

analyses on genetic association studies (Figure S2). This links to the relevant article and allows 

you to study the relevance and importance of the genome wide association found for the genes. 

Table S2 provides a table of details of the GWAS studies reported for our overlap genes. 

 

a
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c

d 

Figure S3. Screen captures of the USCS genome browser. a) enter the gene name in the 

‘search term’ field and press submit. b)  click on the UCSC genes link for homo sapiens c) 

clicking  on the gene depicted at the top in the information chart will give an overview of 

available information describing the gene function and association (see d). Double clicking the 

second last row called Common SNPs will reveal an overview from dbSNP with all the known 

SNPs on the given gene. Clicking on a SNP number will lead to more detailed information for 

that SNP. d) An overview of the information available for the gene, for example the RefSeq 

Summary and the Positive Disease Associations. See the USCS genome browser manual for 

more information: http://genome.ucsc.edu/goldenPath/help/hgTracksHelp.html 

  

http://genome.ucsc.edu/goldenPath/help/hgTracksHelp.html
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Table S2. This table summarizes the GWAs results from the overlap genes that have been 

found through GWA studies. Important aspects are the cohort type (does it coincide with the 

cohort of your study design?), the disease or trait studied (does it resemble the disease/trait 

studied in your study design?), the number of patients studied (N) and the significance level of 

the found associations. Abbreviations: EA (European-Americans), AA (African-Americans), H 

(Hispanic), NH (non-Hispanic, AD (alcohol dependence). 

Gene Author Cohort N Significance 
Disease/ 

trait 

Study 

design 

ADH1B Park BL Korean 975 10
-21

 AD GWAS 

ALDH2 Quillen EE Chinese 595 10
-8

 AD GWAS 

ADH1B Gelarnter 
EA, 

 AA 
16,087 10

-31
 AD GWAS 

ADH1B Frank J German 1,333 10
-8

 AD GWAS 

GABRA2 Beirut EA & AA 1,932 ns* AD GWAS 

HTR1B Edwards EA 900 ns* AD GWAS 

DRD2 Agrawal 
EA, AA, 

 H, NH 
3,976 ns* Craving 

Exp. 

Design/ 

GWAS 

SLC6A3 

 
Agrawal 

EA, AA, 

H, NH 
3,976 ns* Craving 

Exp. 

Design/ 

GWAS 

ANKK1 - - - - - - 

ADH4 Park BL Korean 975 ns* AD GWAS 

*the gene is mentioned in the abstract as being part of a gene cluster/pathway of interest but 

was not found to be significantly associated.  
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Conclusion 

Figure S5 illustrates that it is important to look into more detail at the literature behind the found 

disease-gene association. Of our 12 output genes, Gene Prospector indicates that eight have 

been reported in GWA studies. If you are to perform your candidate gene study in a 

Caucasian/European sample the ADH1B gene seems to be a good candidate, as it came out of 

two GWAs on European(-American) samples with relatively high significance levels. ALDH2 

might in this case be less relevant for your candidate gene study because it has was found 

solely in a Chinese cohort. The other six output genes have either not been significantly 

associated with our disease of interest (alcohol dependence) or were merely mentioned in the 

introduction of a GWAs as interesting candidate genes but not found to be associated. A similar 

analysis of the literature can be done by studying the meta-analyses that Gene Prospector 

provides links to. Doing so will give insight in the vast amount of genetic association studies 

reported for every gene and guide your decision of picking the most relevant candidate genes. If 

a meta-analyses or review is not yet available for the given gene ideally it would be wise to 

perform one yourself, based on the available genetic association studies, to be able to draw any 

conclusions about the importance of the relevancy of the gene regarding the disease or trait of 

interest. 

 

Based on the knowledge gained through usage of the Genome Browser, the articles on 

published GWAs and meta-analyses found through Gene Prospector we believe a well informed 

decision can be made on which candidate genes to choose for your study.  

 

Limitations 

PolySearch has as limitation that the dictionary tool for identifying associations is relatively 

simple, meaning that it cannot identify novel terms. It also cannot extract context or meaning 

from sentences or terms (Cheng et al., 2008). Both web tools do not take into account 

quantitative genetic association data from published meta-analyses, such as numbers of cases 

and controls, effect sizes and measure of heterogeneity (Yu et al., 2008).  
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Appendix 2: Power analysis with Genetic Power Calculator 

 

The Genetic Power Calculator, described in Purcell et al. (2003) 

(http://pngu.mgh.harvard.edu/~purcell/gpc/), can be used to compute power of genetic 

association tests for different genetic designs. In this appendix we provide a tutorial for 

computing power in case-control designs for dichotomous traits and quantitative trait association 

designs. 

 

Genetic power in case-control designs 

To perform a power analysis for a case-control design for discrete traits, click the corresponding 

link (http://pngu.mgh.harvard.edu/~purcell/gpc/cc2.html). The first parameter is the allele 

frequency of the high risk allele (A). Choose a frequency for which you want to achieve sufficient 

power. For example, 0.2. 

 

Next, you must set the prevalence of the phenotype of interest in the population. Note that the 

prevalence is a number between 0.0001 and 0.9999. So use 0.01 to set a prevalence of 1%. 

 

To specify the effect size, set the relative risk of genotype Aa and AA relative to aa. If you prefer 

odds ratios to relative risk, you can use the following approximation 

 

Where OR is the odds ratio and Rc the percentage of cases with the aa genotype in the 

population. For Rc near zero or one, the relative risk and the odds ratio will be approximately 

equal. For small effect sizes, which are typically the case in genetic association studies, Rc will 

be approximately the same as the prevalence of the phenotype of interest in the population.  

 

For simplicity you could assume an additive model, which means that each additional risk allele 

A has an equal increase on risk. Suppose you assume an additive model with an odds ratio of 

1.2.This implies that the odds ratio of genotype Aa vs aa is 1.2 and the odds ratio of genotypes 

AA vs aa is 1.2*1.2 = 1.44. If you assume a prevalence of 1%, the corresponding relative risks 

to be specified in GPC are:  RRAa = 1.1/(1-0.01+(0.01*1.1)) = 1.2 and RRAA = 1.1/(1-

0.01+(0.01*1.1))=1.43. 

  

http://pngu.mgh.harvard.edu/~purcell/gpc/
http://pngu.mgh.harvard.edu/~purcell/gpc/cc2.html
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The next parameter is D-prime. In general, the genotyped genetic variant (the marker) need not 

be the causal variant. D-prime is a measure of correspondence between the two genetic 

variants. For simplicity we might assume that the genotyped and causal genetic variants are the 

same and set D-prime to 1. In that case the marker allele frequency (B) is by definition the same 

as the marker allele frequency (A), in this example 0.2. 

  

Next you can specify total sample size and case-control ratio in your sample. For this tutorial 

you could choose 500 and 1 respectively. 

 

If the controls in your samples come from the general population and are not screened for not 

being a case, you should select “Unselected controls?”. 

  

Finally, you can specify alpha and power. To correct for multiple testing, you can divide alpha by 

the number of genetic variants you want to test. For example, for an uncorrected alpha of 0.05, 

you should specify an alpha of 0.05/10=0.005.  

Figure S4 shows the example settings of GPC for case-control designs in this tutorial. Click 

proceed for the results of the power analysis.  

 

 

Figure S4. Screen capture of example GPC settings for case-control design with dichotomous 

phenotypes. 

 

The result page contains many tables. We will only discuss the bottom table (case-control 

statistics: allelic 1 df test (B vs b)). The bottom line in Figure 5 shows that the power for the 

specified alpha level is 2% for testing the risk allele versus the protective allele. The final 



11 
 

columns shows what sample size is necessary to achieve a power of 80%. In this case 2370 

subjects. 

 

 

Figure S5. Screen capture of example power analysis results for the allelic 1 degrees of 

freedom test for case-control studies with dichotomous traits. 

 

Genetic power for quantitative traits 

To perform a power analysis for a case-control design for quantitative traits, click “QTL 

association for sibships and singletons” 

(http://pngu.mgh.harvard.edu/~purcell/gpc/qtlassoc.html). This power analysis assumes a 

normally distributed phenotype and can be used for samples with related and unrelated 

subjects. 

 

The first parameter is the Total QTL variance. This is the heritability of the genetic variants, for 

example 0.01 for a heritability 1%. Note that the heritability should be larger than 0 and lower 

than 1. Incorrect values may result in a non-descriptive error message in your browser. 

 

Next you can specify the dominance versus additive ratio for the genetic effect. For simplicity 

you can set the parameter to zero and select the “No dominance” checkbox to assume no 

dominant effects and use a simple test to compare risk allele A to protective allele a. 

 

Analogous to the case-control power analysis, you can specify the allele frequencies of both the 

causal risk allele and the marker risk allele. The “QTL increaser” is the causal variant. D-prime 

specifies the LD between the causal variant and the marker genetic. Again, we can simplify the 

analysis by setting D-prime to 1 and set the allele frequencies of the QTL increaser and marker 

to the same value, for example 0.2. 

 

Next, you can specify the sibling correlation. This is a measure of the shared variance between 

siblings. If you assume no shared environment between siblings, you can set the shared 

variance to half the specified heritability. In this example that would be 0.005. 

http://pngu.mgh.harvard.edu/~purcell/gpc/qtlassoc.html
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In this tutorial we assume samples of unrelated subjects. Since this power analysis allows family 

designs, samples sizes are expressed in number of families, not number of subjects. Of course 

these are equivalent if a sample contains one member per family (i.e. singletons). For this 

example you can set the sample size to 100. 

 

Next, you can specify the number of siblings per family in your sample (sibship size): singletons 

for one sibling per family, pairs for two siblings per family etc. For unrelated samples choose 

singleton. If both parents are genotyped, you can select the corresponding checkbox. For this 

example, you can leave the checkbox unchecked. 

 

Finally, you specify alpha and power. Again, you must correct for the number of genetic variants 

to test by dividing the uncorrected alpha by the number of genetic variants to test. This example 

assumes an uncorrected alpha of 5% and 10 genetic variants, so the corrected alpha is set to 

0.005. Figure S6 shows the example settings of GPC for quantitative traits. Click proceed for the 

results of the power analysis. 

 

 

Figure S6. Screen capture of example GPC settings for quantitative traits. 

 

Figure S7 shows the last table in the result page with power of the overall association. As the 

last line of this table shows, the power for a test with corrected alpha (0.005) is 3.6%. A sample 

size of 1325 subjects is required for a power of 80%. 
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Figure S7. Screen capture of example power analysis results for the allelic 1 degrees of 

freedom test for quantitative traits. 


