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Diabetes Gene Identification — The Challenge

Several large International Genetics
Consortia (1q, T1D, T2D and
WTCCC) are performing large scale
genetic studies to identify diabetes-
predisposing genes or SNPs.
However a significant challenge is
to select which signals to take
forward for further analyses.
Evaluating association findings in
the context of diabetes-related
biological information is problematic
because of the numerous and
extensive data sources available.

The Aim — Development of GeneSniffer
To address such issues, GeneSniffer, was developed to quantitatively prioritise
SNP harbouring genes based on mined bioinformation. To perform this process
manually would be tedious and time consuming since there are thousands of
genes and numerous sources of information. The strategy (see right panel)
involves computer-intensive database mining for bioinformation as a compliment
or prelude to the expensive molecular lab work. The program can be rerun at
any time to incorporate database updates.
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Application to The 1q Type 2 Diabetes Gene Discovery Project

T=}§ The International 1q Consortium has undertaken high-density

mapping of between 3536 and 3922 SNPs (average 1SNP/5kb) in
4472 individuals from 8 populations in the replicated 1q diabetes
e linkage region. SNPs in the vicinity of 6 genes, PKLR, IL6R,
-132 POU2F1, NOS1AP, FMO3 and PYHIN1 showed the most significant
associations with Type 2 Diabetes. We used GeneSniffer to
? generate diabetes-candidacy scores for each of the 428 genes in this
region and then tested the relationship between GeneSniffer scores
and association p-values. The position of each of the six genes in
the ranked GeneSniffer scores was tested using a Wilcoxon rank
test. The 6 associated genes ranked significantly higher than the
other 422 genes (P=0.0095) indicating that GeneSniffer was effective
in identifying candidate genes with a significant chance of harbouring
disease causing polymorphisms.

GeneSniffer ranking

The diagram shows the position of the 6 genes harbouring associated
SNPs in relation to GeneSniffer diabetes-candidacy rankings.
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GeneSniffer and Large Scale Diabetes
Association Studies
GeneSniffer is being used to assist the efforts of the
T1D and T2D 1q Genetics Consortia and the T2D
component of the Wellcome Trust Case Control
Consortium. The program will be used to help with
selecting which of many intermediate p-value SNPs
should be prioritised for further analyses.

g

: B
ﬂE

GeneSnlffer

aD
D
;IZD
(1]
EIJ
1]
=
m
=0

1
= m 0 -II* I *
i - n =" N =g "
- i-: '.*-
= .*- .-..- = m
- B m = _ = -
= = k
- = * 1
— . -*
* * *
* x - * ’ I
- *
* I * *

Contact and further information
Visit: www.genesniffer.org
Apologies, due to personal circumstances | cannot attend this meeting.
email: genesniffer@hotmail.com
tel: +44 7746 175707 (mobile)
or +44 208 7471086 (land)
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GeneSniffer: How the database mining strategy works
For each gene the following analyses is performed:
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Find all PubMed
abstracts related
to the gene

\/Download all

abstracts, score

Download MGI
page score and

Download Gene
and OMIM pages, search

for weighted keywords, score and total and total add to genelist
Hit Gene Hom MCEBl  Cyto size Gene O Pub PM Hom Horm Hom Haom
Symbol ¥ itili] hirm CO Expr drug Hormn
I n n Senell Band (kb I I Med | Gene Ok PM drug
EEETIEED) (07 EnsA 2029 121214741 7.5 [EERECIKEN ND 71035514 [177]
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w I We|ghted and totalled I
CD: Download protein seq and BLAST to identify conserved domains
Drug: Screen conserved domain descriptions for druggability terms
Wit % bn Gene i I”r seng Geng O LJMIM PM F uthen Drug Drug
Hom: BLAST protein against human nr database to identify homologs L yrobal Fit tarma Hite. bt tanms Hits bt tams Hits hit tarma
Wtg: The degree of homology (weighting) of each homolog is
calculated from the %ID, bit score and protein length a RORD G236 Hipzeyle
Databases: Gene, OMIM and PubMed scores are calculated for each homolog

Tot Hit: The database scores are weighted and totaled and multiplied by
the weighting for each homolog h 43 RORA 6005 chalesterl,

Gene!ll: Total of all hitscores relating to gene only

THF, muscle,
PAR, :huleste ol
apalpopen

Hom!!!:  Total of all homolog hitscores s
Drug!!!: Total of drug hitscores not added to total 13 = ;
Hit!!!: Grand total of Gene and Homolog hitscores to be used for ranking

Results are output as flat files and HTML files which can be browsed as linked webpages




