
Supplemental Methods: 
 
Genome assemblies for alignment are downloaded from UCSC Browser, along with gene 
annotations. A whole-genome alignment is performed using VISTA alignment pipeline (Dubchak, et 
al., 2009; Frazer, et al., 2004). For each pair of orthologous genes, 5,000 base pairs of upstream 
sequence are considered the promoter region. Each promoter region is searched for potential 
transcription factor binding sites using the MATCH tool and the TRANSFAC database (Release 
2011.4) using default parameters. These binding sites are then filtered by conservation using rVISTA: 
Only those sites which are aligned between two selected species (in this case here, between mouse 
and human or between two Drosophila species) and are highly conserved within a 21 base pair 
sliding window around each site are kept (Loots and Ovcharenko, 2004; Loots, et al., 2002). The 
resulting binding sites are stored in a database, along with their locations and relative position within 
the promoter region. When a user queries the database with a list of reference species genes, binding 
sites upstream of the submitted genes are retrieved. For each transcription factor represented among 
these binding sites, a test using the binomial distribution is performed to determine whether the 
number of the binding sites for that factor in the user submission exceeds the expected number for a 
subset of that size, if sites were distributed randomly throughout all promoter regions in the genome. 
If the user has provided a background set, only those genes' promoter regions are used in the 
statistical test, rather than all promoter regions in the genome. 
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Supplemental Table 1-Anaylsis of key features of publically available bioinformatic tools that employ 
evolutionary conservation of coregulated gene promoters. n/d-not determined; n/a-not available. 
 



Supplemental Table 2 

 
 
 
Supplemental Table 2-Evaluation of WGRV and oPOSSUM to predict TF when querying previously validated ChIP-Seq targets. Each 
database was queried with lists of previously published TF target genes established by chromatin immunoprecipitation studies that 
were randomly selected and downloaded from the PAZAR or Amadeus resources (Linhart, et al., 2008; Portales-Casamar, et al., 
2007). Input lists and raw WGRV and oPOSSUM results are supplied as Supplemental Data File 1. NF-Not found. PMID-PubMed 
identification. 
 



Supplemental Table 3 
 

 
 
Supplemental Table 3- Ranking of HIF and number of enriched TF binding sites (P<0.005) in 162 
annotated probesets significantly upregulated (Fold>2, P<0.05) by hypoxia using WGRV, oPOSSUM 
and DiRE set to 2000 kb proximal promoter regions and P<0.005. Input lists and raw WGRV, 
oPOSSUM and DiRE results are supplied as Supplemental Data File 2. 
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Supplemental Figure 1-Screenshots of WGRV submission page http://genome.lbl.gov/cgi-
bin/WGRVistaInputCommon.pl indicating A) comparative species databases B) page linked to 
submission page to enter gene IDs as either locus link or gene symbols. Page also enables user to 
select upstream region to be queried. 
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