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To Make Sense of Genetic Variants 
Associated with Disease Susceptibility 

&
To Increase Familiarity with Python 

as an Encouragement to Learn a Coding Language

Aim



This course does not cover: 
Bioinformatics algorithms

or
Next-generation sequencing data analysis

Aim



http://biyoinformatikforumu.org/
http://biyoinformatikforumu.org/


Schedule



HLA SNPs

We recommend otherwise!

https://data.broadinstitute.org/mpg/snpsnap/match_snps.html
https://data.broadinstitute.org/mpg/snpsnap/match_snps.html


HLA SNPs

…. despite already showing the highest number of disease 
associations, the true extent of the involvement of the MHC region in 
disease genetics may not have been uncovered.

https://www.ncbi.nlm.nih.gov/pubmed/28877428


HLASNPs (beta)

http://hlasnps.org/


Course Material

http://www.dorak.info/genbiol

http://www.dorak.info/mtd/bioinf.html
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Bioinformatics Tools for the Assessment 
of Genetic Variants
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How to Make Sense of GWAS?
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How to Make Sense of GWAS?
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How to Make Sense of GWAS?
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Assigning Function to SNPs

Data and Tools Used to Analyze
Noncoding Variants. 
Single nucleotide polymorphism (SNP) 
aligned with functional (red) and 
conservation (blue) data, machine learning 
methods (green), and tool features (yellow). 
Each tool discussed in this perspective is 
labeled with annotation types used in its 
noncoding variant analysis platform. * 
represents optional input data sets supplied 
by the user. 

Abbreviations: 3C, chromosome conformation 
capture; 5C, chromosome conformation capture 
carbon copy; CADD, combined annotation-
dependent depletion; ChIA-PET, chromatin 
interaction analysis by paired-end tag sequencing; 
DANN, deleterious annotation of genetic variants 
using neural networks; DNase-seq, DNase I 
hypersensitive sites sequencing; eQTL, expression 
quantitative trait loci; FAIRE, formaldehyde-
assisted isolation of regulatory elements; 
FunciSNP, Functional Identification of SNPs; 
GWAVA, genome-wide annotation of variants; TF, 
transcription factor; VEP, Variant Effect Predictor. 

http://www.cell.com/trends/genetics/references/S0168-9525(16)30147-0
http://www.cell.com/trends/genetics/references/S0168-9525(16)30147-0
http://www.kingston.ac.uk/


Assigning Function to SNPs

http://rv.psych.ac.cn/
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SNP Databases

dbSNP (ENTREZ SNP)
1KG Project / Ensembl

Reference Variant Store

http://www.kingston.ac.uk/
https://www.ncbi.nlm.nih.gov/snp/
http://www.internationalgenome.org/
http://www.ensembl.org/Homo_sapiens/Info/Index


SNP Databases
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https://rvs.u.hpc.mssm.edu/
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eQTLs

eQTL effects are the most common mediators 
of GWAS signals

Causal variant Disease
Gene expression

Splicing
Protein structure

Figure 1.1. Intermediate mechanisms mediating causal variant’s effect on disease 
susceptibility. Genetic variants modify disease risk by causing changes in gene expression 
(most common), splicing process or protein structure.

http://www.kingston.ac.uk/
http://www.garlandscience.com/product/isbn/9780815344636


eQTLs
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eQTL Databases

Most commonly used eQTL databases:

GTEx (multiple tissues)

Blood eQTL (meta-analysis)

CBI Molecular QTL Browser (incl. FHS data) (mega-analysis)

http://www.kingston.ac.uk/
http://www.dorak.info/mtd/bioinf.html


GTEx

http://www.kingston.ac.uk/
https://www.gtexportal.org/home/


Blood eQTL Browser
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https://molgenis58.target.rug.nl/bloodeqtlbrowser/


NCBI eQTL Browser (for FHS)
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Trans-eQTLs
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meQTL Databases
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Chromatin Marks
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Chromatin Marks

http://archive.broadinstitute.org/mammals/haploreg/haploreg_v4.php
http://www.kingston.ac.uk/


Chromatin Marks

Updated in 2018
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Chromatin Marks
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Chromatin Interactions
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Chromatin Interactions

http://www.cell.com/cell-reports/abstract/S2211-1247(16)31481-4
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Disease Associations

Chromatin Interactions
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Chromatin Interactions
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Chromatin Interactions
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SNP Functionality Scores
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Aggregate  Functionality Scores

SNP Functionality Scores
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Aggregate  Functionality Scores
SNPDelScore

SNP Functionality Scores
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Aggregate  Functionality Scores
SNPDelScore

SNP Functionality Scores

https://www.ncbi.nlm.nih.gov/research/snpdelscore/snp/rs2395185

http://www.kingston.ac.uk/
https://www.ncbi.nlm.nih.gov/research/snpdelscore
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From SNPs to Target Genes

eQTL targets
meQTLs targets

Missense SNPs/splice variants: the same gene 
Chromatin looping contacts (promoters)

http://www.kingston.ac.uk/


Gene Set Enrichment Analysis

Once a target gene list is generated, it should be 
examined for enrichment for certain characteristics. 

http://www.kingston.ac.uk/
https://academic.oup.com/hmg/article/25/R2/R133/2198220


Gene Set Enrichment Analysis

http://www.kingston.ac.uk/
http://amp.pharm.mssm.edu/Enrichr/
https://academic.oup.com/nar/article/44/W1/W90/2499357


Gene Set Enrichment Analysis
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Gene Networks
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Gene Networks
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sopSNP (beta)
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… Looking forward …..
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