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[IlnaH NeKkuunwu

e [lonHOreHoMHbIN aHanu3 accouumauun GWAS
e MoHOoreHHble 3aboneBaHus
e OgHOHYKNeoTuAHbLIN nonumopcdunsm SNP

e MynsTudhakTopHble 3aboneBaHus



XapakTepucTUKM reHoma

e 24 XpOMOCOMbI

e ~3.2 MNnpA4. nMap HyKNeoTngos

® ~25 TbiC. reHoB, ~1.3% reHoma

e OonH reH — 1000-3000 ocHoBaHUU

e [IBa reHoma MAEeHTUYHbI Ha ~99.9 %

e OeHOTUNNYECKNE TMPU3HAKN U BCE
3aboneBaHna — ~0.1 % reHoma, T.e. ero
1/1000 myTmnpoBaHHaga 4YyacTb
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MyTauunm

MISSENSE MUTATION 3aMeHbl

Original DNA code for an amino acid sequence.

DNA—~CATCATCATCATCATCATCAT
bases
= His H His H His H His H His H His H His |-

Amino acid Replacement of a
single nucleotide.

CATCATCATCEBTCATCATCAT

--{ His H His H His HWJTWH His H His H His }-
AN

Incorrect amino acid, which may

produce a malfunctioning protein.
U.5. National Library of Medicine

This type of mutation is a change in one DNA base pair that results in the
substitution of one amino acid foranocther in the protein made by a gene.

INSERTION BcTaBku

Original DNA code for an amino acid sequence.

DNA—~CATCATCATCATCATCATCAT
bases
= His H His H His H His H His H His H His |-

Amino acid Insertion of a
single nucleotide.

CATCATCATMCATCATCATCA

- His H His H His Thr Ser Ser Ser i

Incorrect amino acid sequence, which
may produce a malfunctioning protein.

U.5. Natienal Library of Medicine

An insertion changes the number of DNA bases in a gene by adding a piece
of DNA. As a result, the protein made by the gene may not function properly.

NONSENSE MUTATION HoHceHChbI

Original DMNA code for an amino acid sequence.

DNA—~CAGCAGCAGCAGCAGCAGCAG
bases
«4{ Gin H Gin H Gin H Gin H Gin H GIn H GIn_}-

Amino acid Replacement of a

single nucleotide.

| | 1 v

CAGCAGCAGHAGCAGCAGCAG
w= GIin H GIn H Gin HEEH

Protein \ Incorrect seqence causes
shortening of protein.

U.5. National Library of Medicine

A nonsense mutation is also a change in one DNA base pair. Instead of sub
stituting one amino acid for another, however, the altered DNA sequence
prematurely signals the cell to stop building a protein. This type of mutation
results in a shortened protein that may function improperly or not atall.

DELETION neneu""

Original DNA code for an amino acid seguence.

MNA—~CATCATCATCATCATCATCAT
bases
-4 His H His H His H His H His H His H His }-

Amino acid
Deletion of a
A single nuclectide.
| | | |

CATCATCATCTCATCATCATC

P

= His H His H His Leu lle lle -

Incorrect amino acid sequence, which
may produce a malfunctioning protein.

LL.5. National Library of Medicine

A deletion changes the number of DNA bases by removing a piece of DNA.
Small deletions may remove one or a few base pairs within a gene, while
larger deletions can remove an entire gene or several neighboring genes.
The deleted DNA may alter the function of the resulting protein(s).




MyTauunm

REPEAT EXPANSION nOBTOpr

Original DNA code for an amino acid sequence.

oNA—~CATTCACAGGTAATCATGCTA
MA—CATTCACAGGTAATCATGCTA

-- His H Ser H Gin H Vval H lle H Met H Leu |-

Amino acid )
T — /Repeatedtrmucreotide

CAG).
v (CAG)

»
1 1 | ] r

y
CATTCACAGCGAGCAGGTAATC

- #is H ser H cin HIGEEHEETEH Vai -

Repeated trinucleotide adds a string
of glutamines (Gin) to the protein.

1.5, National Library of Medicine

Nucleotide repeats are short DNA sequences that are repeated a number
of times in a row. For example, a trinucleotide repeat is made up of 3-base-
pair sequences, and a tetranucleotide repeat is made up of 4-base-pair
sequences. A repeat expansion is a mutation that increases the number of
times that the short DNA sequence is repeated. This type of mutation can
cause the resulting protein to function improperly.

FRAMESHIFT MUTATION U3meHeHuUe PaMKH

Original DNA code for an amino acid sequence.

CYUNTbLIBaHUA

oNA—~CATTCACACGTACTCATGCTAT

bases

--4 His H Ser H His H val H Leu H Met H Leu |-

Amino acid

C - lle His Thr Tyr
Frameshift of one DNA base results
in abnormal amino acid sequence.

U.5. National Library of Medicine

This type of mutation occurs when the addition or loss of DNA bases
changes a gene’s reading frame. A reading frame consists of groups of
3 bases that each code for one amino acid. A frameshift mutation shifts
the grouping of these bases and changes the code for amino acids. The
resulting protein is usually nonfunctional. Insertions, deletions, and

duplications can all be frameshift mutations.

AdybnupoBaHue

A duplication consists of a piece of DNA that is abnormally copied
one or more times. This type of mutation may alter the function of
the resulting protein.

Source: http://ghr.nim.nih.gov/handbook/mutationsanddisorders/possiblemutations

Chromosome

——— —

L

A seclion of DNA is duplicated.

—_ _—

U.5. National Library of Medicine




GWAS

Genome-Wide Assoclation Studies
[TonHOreHOMHbLIM aHanu3 accouuauuu

GDAs

Gene-Disease Assoclations
Accouuauum reH — 6onesHb

VDAS

Variant-Disease Assoclations
Accouunauun BapuaHTbl (SNP) — 6bonesHb



GWAS
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MexayHapoAaHbin npoekt HapMap

International

International HapMap Project

2002 — 2010

The International HapMap Project is a partnership of scientists and funding agencies from Canada, China, Japan, Nigeria, the United Kingdom and the United States to develop a public resource that will help researchers find
genes associated with human disease and response to pharmaceuticals. See "About the International HapMap Project” for more information.

Home | About the Project | Data | Publicatio

th | English | Francais | B3<3E | Yoruba

Project Information

About the Project

s 2008-02-21: Incorrect position for merged SNPs in rel #23
HapMap Publications

HapMap Tutorial The position of ~24,500 SNPs was inadvertently entered incorrectly in HapMap release #23 bulk files (genotypes and frequencies). A complete list of affected
. ) SNPs can be found here. Errors are being corrected and new genotypes and frequency files will be made available shortly under HapMap release #23a.

HapMap Mailing List

HapMap Project Participants « 2008-02-06: HapMap inferred genotypes (rel#22)

HapMap Mirror Site in Japan ) : o !
Genotypes were inferred for 73 CEPH children using the method of Burdick et al. {(Nat Genet 38:1002-4) and based on the genotypes of 60 CEPH individuals in
the same families. Data and list of CEPH samples are available here.

Project Data

HapMap Genome Browser (B35 - full data set) * 2008-01-31: HapMap Public Release #23

?:pl:gi% S:gﬁ:?)e BIUERnBEE QAL fEs Genotypes and frequency data for this release are now available for bulk download. These datasets include SNPs in the Affymetrix 6.0 array, as well as SNPs
q ! excluded from release #22 which have now been merged into new rs# identifiers in dbSNP 126 (NCBI b36). Lists of merged SNPs may be found here. Please

HapMart refer to the release notes for additional information.

Bulk Data Download

Data Freezes for Publication s 2007-12-20: Official release of HapMap Phased Haplotypes in NCBI b36 coordinates

ENCODE Project

HapMap release #22 phased autosomes are now available for bulk download.
Guidelines For Data Use

» 2007-12-12. Genotype imputation using MACH1 software now available on HapMap Genome Browser

Useful Links

Impute genotypes for all HapMap SNPs ina given region by providing a subset of genotypes on HapMap SNPs. Browse a region of interest, upload your own
Kapta rannotumna reHoma 4denoBekKa
OnucaHne oOWMX 3aKOHOMEPHOCTEU HacneaACTBEHHOW reHeTU4YecKou
M3MEHUYMBOCTU noaeun
FeHeTn4Yyeckme BapuaHTbl, BNusKLWMEe Ha 340poBbe, OONE3HM N peakuumu
Ha NeKapcTBeHHble npenapatbl U (pakTOpbl OKpYyXalLlen cpeabl




1000 Genomes

IGSR: The International Genome Sample Resource mere

Supporting open human variation data 2 08 2 O 1 5 S

A

Home About Data Portal Analysis Contact Browser FAQ

' Links
IGSR and the 1000 Genomes Project

Announcements

IGSR Sample Collection Principles

..........

Sweden

1000 Genomes Project Publications

....... .
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2,504 reHoma u pe3ynbTaTbl UX BblipaBHUBaHUN
no pedepeHcHomy reHomy GRCh38




PedepeHCHbLIN reHOM YernoBeKa

®aiin Mpaska Bua XypHan 3aknagkn MWHcTpymewnTsl Cnpaska =
75 GenBank - Mowck B Google xj 7—; GRCh38.p13 - Genome - A... _¥+
(- (@ @  httpsy//www.ncbi.nlm.nih.gov/assembly/GC LA 97% Mouck ﬁ B 9O & A 4 X =
= NCBI Resources ¥ HowTo ¥ Sign into NCBI =
Assembly Assembly - @
Advanced Browse by organism Help

https://www.ncbi.nlm.nih.gov/assembly/GCF_000001405.39

Full Report -

GRCh38.p13
Description:
Organism name:
BioProject:
Submitter:
Date:
Assembly type:
Release type:
Assembly level:

Genome representation:

RefSeq category:

Genome Reference Consortium Human Build 38 patch release 13 (GRCh38 p13)

Homo sapiens (human

PRJNA31257
Genome Reference Consortium
2019/02/28

haploid-with-alt-loci

patch

Chromosome
full
reference genome

GenBank assembly accession: GCA_000001405 28 (latest)
GCF_000001405 39 (latest)

no (hide details)
+ Only in GenBank: 1 unplaced scaffold (in primary assembly-unit)

« Data displayed for RefSeq version

RefSeq assembly accession:
RefSeq assembly and GenBank assembly identical:

4371 [UID] 8687898 [GenBank] 8765528 [RefSeq]

History (Show revision history

Comment

Taadobl a

Sendto: -

&, Download Assembly

See Genome Information for Access the data

Homo sapiens

Genome Data Viewer

RefSeq Annotation Report

There are 917 assemblies for

BLAST the assembly
this organism

See more seguence report

FTP directory fol

Bcero gocTtynHo
917 pa3nnU4HbIX COOPOK

T

efSeq assembly

Assembly Help
Assembly Basics

NCBI Assembly Data Model

i b Ll [nt P Yt n

C6opka GRCh38.p13

Genome Reference Consortium Human Build 38 patch release 13

— dheBpanb 2019




HGMD — Human Gene Mutation Database

The Human Gene Mutation Database

at the Institute of Medical Genetics in Cardiff 00000
QIAGEN
HGMDQ Home Search help Statistics New genes What is new Backsround Publications Contact Register Login LSDEs Othe

Gene symbol - | Gol | 2007 — ||
H B R EEEBETBR

BN 11 Human Gene Mutation Database (HGMD®) represents an attempt to collate all known (published) gene lesions responsible for human inherited disease and is maintained in Cardiff by D.N. Cooper, EV. Ball, P.D.
Stenson, AD. Phillips, K. Evans, 5. Heywood, M.I. Hayden, M.M. Chapman, M.E Mort, L. Azevedo and D.S. Millar.

(e (o s Qi “Flease note that this less up-to-date public version of our database is freely available only to registered users from academic institutions/non-profit orzanisations. All commercial users are required to purchase a license from QIAGENE,
apmfnssloml our commercial partner. A license to HGMD Professional is available to both commercial and academic/non-profit users wishing to access the most up-to-date version of the database (visit QLAGEN® to request a free trial of HGMD
Professional). Read more about how HGMD is funded You may not copy. store or re-distribute HGMD data without express written permission (i) from the curators or (if) via your license agreement. Copyright © Cardiff University 2017. All

rights reserved

4

Public entries: Total entries
a- e :
Table: Description: This site. Academicnon-
HGMD Brofessional 2019.4

profit users only

Mutation totals (as of 2020-04-07) 189186 275716

The gene description, gene symbol (as recommended by the HUGO Nomenclature Committee) and chromosomal location is recorded for each gene. In

7677 2l
cases where a gene symbol has not vet been made official, a provisional symbol has been adopted which is denoted by lower-case letters. 7677 10902

Genomic (chromosomal) coordinates have been calculated for missense/nonsense, splicing, regulatory, small deletions, small insertions and small

B
indals. 0 250578

Genomic coordinates

HGVS nomenclature  Standard HGVS nomenclature has been obtained for missense/nonsense, splicing, regulatory, small deletions, small insertions and small indels. 0 250862

=
=
H-
|l
[
=
E cDNA sequence cDNA reference sequences are provided, numbered by codon. 7729 11079
-
—
nl
(o]

Single base-pair substitutions in coding regions are presented in terms of a triplet change with an additional flanking base included if the mutated base lies

in either the first or third position in the triplet, 106004 139705
http:// hgmd.cf k/ac/
p:/lwww.hgmd.cf.ac.uk/ac
- ZURTOTy mutation relative to the transcriptional initiation site, initiaton codon, polyadenylation site or termination codon is given. 2% =
(& . Micro-deletions (20 bp or less) are presented in terms of the deleted bases in lower case plus, in upper case, 10 bp DNA sequence flanking both sides of 5 -
Small deletions . ‘ . ‘ 28155 39822
N the lesion. The numbered codon is preceded in the given sequence by the caret character ().
E Small insertions Micro 1n§ertlons (20 bp or less) are presented in terms: of the inserted bases in lower case p{us, in upper case, 10 bp DNA sequence flanking both sides 11745 16881
= of the lesion. The numbered codon is preceded in the given sequence by the caret character (*).

Micro-indels (20 bp or less) are presented in terms of the deleted/inserted bgses in lower case plus. in upper case. 10 bp DNA sequence flanking both _

OnucaHune 275,716 mytauum soepHbIX reHoB,
npuBOAALLIMX K HacneacTtBeHHbIM 3aboneBaHUAM




OMIM — Online Mendelian Inheritance In Man

% About Statistics ~ Downloads ~ Contact Us MIMmatch Donate - Help ~ (7]
-

YEARS

MIM 1987 — ........

Human Genetics Knowledge
for the World

OMIM*®

Online Mendelian Inheritance in Man®

An Online Catalog of Human Genes and Genetic Disorders
Updated April 6, 2020

Advanced Search : OMIM, Clinical Synopses, Gene Map

https://www.omim.org/

OMIM is supported by a grant from NHGRI, licensing fees, and generous contributions from people like you.

OnucaHune 6,632 reHeTU4YeCKUX 3aborieBaHUM N OTKITIOHEHUU
n 4252 reHoB, UX BbI3bIBalOLWMNX
PeHOTUNNYECKUE NPOABIIEHUSA FEHETUYECKUX CUHAPOMOB
eHeTnyecKkue KapTthbl




OOHOHYKNeoTMAHLIN NoNMMOpPPU3M

~10 mnpa. SNP




Ba3bl gaHHbIXx GWAS — dbSNP

& NCBI  Resources ¥ How To & Sign in to NCBI

dbSNP SNP - @

1999 — ........

W\
': " dbSNP contains human single nucleotide variations, microsatellites, and small-scale insertions and deletions along with
‘,—-‘ . publication, population frequency, molecular consequence, and genomic and RefSeq mapping information for both
W\ \ commeon variations and clinical mutations.
Getting Started Submission Access Data
dbSNP 20th Anniversary How to Submit Variation Services AP
Overview of dbSNP Hold Until Published (HUP) Policies FTP Download
About Reference SNP (rs) Submission Search Tutorials on GitHub

Factsheet

Entrez Updates (February 5. 2020)

O 1

https://www.ncbi.nlm.nih.gov/snp

{ J

How to Search dbSNP. Additional search terms are here.

All of dbSNP (then use filters on results page) all[sb

dbSNP RefSNP ID Single: 328; Multiple 328.226.200

Gene Gene symbol PTEN[Gene Name] or gene ID 4023[Gene 1D
Genomic loeatinn of 2 cinale nocitinn ar ranaes an GRCR2Q See the

bonee 2 mnpp. aHHOTMPOBaHHbLIX SNP yernoBeka




ba3bl aaHHbIX GWAS — DisGeNET

Home About  Search Browser  API Downloads Cytoscape RDF disgenet2r Help

D]lb‘; 2010 — ........

DisGeNET is a discovery platform containing one of the largest publicly available collections of genes and
variants associated to human diseases (Pifiero ef a/, 2019; Pinero ef a/, 2016; Pifiero ef a/, 2015).
DisGeNET integrates data from expert curated repositories, GWAS catalogues, animal models and the r  DisGeNET
scientific literature. DisGeNET data are homogeneously annotated with controlled vocabularies and Supewiiiizj:;jisan
community-driven ontologies. Additionally, several original metrics are provided to assist the prioritization of ___ i method for

genotype—phenotype relationships. network-based gene
classification

The current version of DisGeNET (v6.0) contains 628,685 gene-disease associations (GDAs), between  academic.oup.combioinformati

http://www.disgenet.org/ m

The information in DisGeNET can be accessed in several ways: academic....

Tweets vy @isceneT ()

[m] »

e 628,685 GDAs mexay 17,549 reHamn mn 24,166 3aboneBaHMUsAMU
U OTKITOHEeHUssMU

e 210,498 VDAs mexpy 117,337 SNPs n 10,358 3aboneBaHusiMu "
¢eHOTUNAMMU




GWAS Catalog

@ GWAS Catalog Home Diagram Download Documentation About  EMBL-EBI i m23.‘.11_'::25.'}’.7.'-'.3:::'?.'1:'L":"”""':'

GWAS Catalog

The NHGRI-EBI Catalog of published genome-wide association studies

Examples: breast carcinoma, rs7329174. Yao, 2g37.1, HBS1L, 6:16000000-25000000

NEW! We can now accept direct submissions of summary statistics for published
GWAS through our new submission page! See the documentation for detailed
instructions.

https://www.ebi.ac.uk/gwas/
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versions of the GWAS diagram in SVG format

i Documentation o Diagram iit Ancestry

179,364 accouuauumn




GWAS Catalog

f@ GWAS Catalog Home Diagram Download Documentation About  EMBL-EBI

GWAS Catalog

The NHGRI-EBI Catalog of published genome-wide association studies
Search the catalog Q

Examples: breast carcinoma, rs7329174. Yao, 2g37.1, HBS1L, 6:16000000-25000000

NEW! We can now accept direct submissions of summary statistics for published
GWAS through our new submission page! See the documentation for detailed
instructions.

L s :
-+, Download Lh  Summary statistics 2 Submit
Downloa ¥ Of the GWAS Catalog in Documentation and access to full summary statistics Submit summary statistics to GWAS Catalog

spreadsheet format as well as current and older for GWAS Catalog studies where available
versions of the GWAS diagram in SVG format

- . . (111

1 Documentation o Diagram i? Ancestry
Including FAQs. our curation process, training Explore an interactive visualisation of all SMNP-trait An introduction to our ancestry curation process
materials, related resources, a list of abbreviations associations with genome-wide significance (p=5

and APl documentation x10%)




GWAS Catalog

A H K M ] Y AL AR AE
1 [DATE ADDED] DISEASE/TRAI%| REGION | CHR_POS | MAPPED_GENE | STRONGEST SNP-RISK ALLELE |  CONTEXT | RISK ALLELE FREQUENCY | P-VALUE | OR or BETA
424 2008-06-16  Type 2 diabetes  16912.2 53782363 FTO rs8050136-A, intron_variant 04 7.00E-14 123
495 | 2008-06-16 Type 2 diahetes AT 12RTF02e 00 IPE’?BD’? FoAAN ORI T inf‘rnn_\toriamf 127 ] ﬁrE 17 1141
496 |2008-06-16  Type 2 diabetes| 8q24.11 117172544 SLC3048 rs13266634-C missense_variant 0.69 5.00E-08 112
497 2008-06-16  Type 2 diabetes — GpZZ. ToESS CORALT RN, et TIF T e IL o PoUC-LUG Ails
498 2008-06-16  Type 2 diabetes  10g2313 QI0ZOONEX - BN rs50ad-C Bergefic variat 6 0.57 S5 8113
468 |2008-06-16  Type 2 diabetes 100252 112043 TCF /DS ra790169xC on_variant = 1.00E-48 1.37
500 2008-06-16  Type 2 diabefes  9p21.3 22028548 A8 2 INQOKNNG64395- 3_prime PR varjz 056 1.00E-06 113
501 2008-06-16  Type 2 diabefes  11p15.1 17387083 KCNJ11 SHNG-C oot NR 5.00E-11 114
502 2008-06-16  Type 2 diabefes  3p25.2 12351626 PPARG RAC fe=eTee variant NR 2.00E-06 1.14
503 2008-08-16  Type 2 diabetes  9p21.3 22134085 COKMNZB-AS51 - AL rs 108 TN EQN intergenic_variant 0.83 5.00E-06 1.18
525 ' - :
520
‘211. Xpomocoma 8, anuHHOe nrne4yo, obnactb 2, 63HA 4, cy6-63HA 11
@11 2. No3numa — 117172544
=:13. TeH SLC30A8 — umHKoBbLIN TpaHcnopTtep 8, ZNT8
=1 4. PuckoBaa annens C — UMTO3NH
“2{ 5. Tun MyTauum — MUCCEHC
=1 6. Obwaa 4yacTtoTa BCTpeyaemMocTu puckoBown annenu 0.68 %
? 7. YacToTta BCTpe4aeMOCTN pPUCKOBOU alrserin y O00OnbHbLIX — 5:108
«={ 8. Mepa npepgpacnonoxeHHoctn (Odd Ratio) — 1.12 pasa
670 2011-05-24  Type 2 diabefes  132.2 207478831 CR2 rs17045326-G intron_variant 03 7.00E-06 138
671 |2011-05-24  Type 2 diabetes  6q13 70578486 SDHAF4 rs1043886-G missense_variant 0.18 3.00E-08 1.54
672 2011-0524  Type 2 diabefes  6q24.1 139952510 AL050338.2 rs642858-4 intron_variant 04 2.00E-06 135
673 2011-05-24  Type 2 diabefes  7q22.1 100892456 ACHE rsT636-A - caas wac
674 2011-0524  Type 2 diabstes  10g26.3 131148609 TCERGIL rs10741243-G C ~ 6 2
675 2011-0524  Type 2 diabetes  3q12.3 102484201 ZPLDA - AC063938 rs2063640-4, axapH bIA .qMa eT TUuna
676 2011-0524  Type 2 diabetes  19g13.2 39090087 ACPT re472265-G
677 2011-0524  Type 2 diabefes 323 142712158 ACOT2028.1, PLS1 rsa773506-C 1 70 5 S N P
779 2009-04-10  Type 2 diabetes  11p15.4 2837316 KCNQ1 rs2237897-C .
780 2009-04-10  Type 2 diabstes  6p22.3 20657634 CDKALT red712524-G infron_variant 0.42 3.00E-10 122
781 2000-04-10  Type 2 diabetes  3q27.2 185812502 IGF2BP2 rs6769511-C intron_variant 0.32 1 00E-09 123
1416 2008-00-09  Type 2 diabetes  2q12.1 105221141 LINCO1918 - GPR4E rs6712932-7 intergenic_variant NR 6.005-06 152




GWAS Catalog

f@ GWAS Catalog Home Diagram Downloac Documentation About  EMBL-EBI i

GWAS Catalog

The NHGRI-EBI Catalog of published genome-wide association studies

Search the catalog Q
Examples: breast carcinoma, rs7329174. Yao, 2g37.1, HBS1L, 6:16000000-25000000

NEW! We can now accept direct submissions of summary statistics for published
GWAS through our new submission page! See the documentation for detailed
instructions.

L s :
-+, Download Lh  Summary statistics 2 Submit

Download a full copy of the GWAS Catalog in Documentation and access to full summary statistics Submit summary statistics to GWAS Catalog.
spreadsheet format as well as current and older for GWAS Catalog studies where available.

versions of the GWAS diagram in SVG format.

. : :
i Documentation o Diagram iit Ancestry
Including FAQs. our curation process, training Explore an Interactive visualisation of all SNP-trait An introduction to our ancestry curation process.

materials, related resources, a list of abbreviations associations with genome-wide significance (p=5
and APl documentation. x10%).
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This diagram shows all SNP-trait associations with p-value £ 5.0 x 108, published in the GWAS Catalog
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GWAS

Table 1 GWA studies showing SNPs association with cancer.

Disease Chromosomal Gene Strongest SNPs-risk  P-value Reference
location allele
Breast cancer 10926.13 FGFR2 rs2981582-G 2x 107" [11,36-38]
16q12.1 TNCRY/LOC643714 1s3803662-C I x 107%
5q11.2 MAP3KI 1s889312-A Tx 107
11pl15.5 LSPI rs3817198-T 3x 1077
8q24.21 Intergenic rs13281615-T S5x 107"
2q34 ERBB4 1513393577-C/T 88x1071
10g26.13 FGFR2 151219648-G [x 107"
2q35 Intergenic rs13387042-A Ix 107"
Basal cell carcinoma 1q42.13 RHOU rs801114-G 6x107"%  [39-44]
1p36.13 PADI4, PADI6, RCC2, ARHGEFIOL rs7538876-A 4x 107"
12q12.13 KRTS rs11170164-A 2x 1077
9p21 CDKN2A/B rs2151280-C 7x 1077
8q24.21 Intergenic rs16901979-A 1x 107"
8q24.21 Intergenic 156983267-G 9% 107"
17q12 TCF2 154430796-A [x 107!
11pl5 IGF2, IGF2A4, INS, TH 1s7127900-A Ix107%
Colorectal cancer 8q24.21 ORF, DQ515897 rs10505477-A 3x 107" [45.46]
18q21.1 SMAD7 1s4939827-T [x 107"
Lung cancer 1525.1 CHRNA3, CHRNAS, CHRNB4, PSMA4, LOCI123688 1s8034191-C 5107 [47]
6p22.1 TRNAA-UGC rs4324798-A 2x107%  [48]
Melanoma 20q11.22 CDC9ILI 1s910873-T 1x 107" [49,50]
22ql13.1 Intergenic 152284063-G 2x107°
Neuroblastoma 6p22.3 FLJ22536, FLJ44180 1$6939340-G 9x 107" [51,52]
2q35 BARDI 136435862-G 9x 10 '®
Ovarian cancer 9p22.2 Intergenic 1s3814113-T 5x 107" [53]
Thyroid cancer 9q22.23 F 513-A 2x 107 [19]
14q13.3 v OnyxoneBble 3aboneBaHUSA |2s9-T 2% 107"
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Table 2 SNPs significantly associated with infectious disease phenotypes in genome-wide studies.

Disease SNP location Strongest SNPs-risk allele P-value Reference
Creutzfeldt-Jakob disease PRNP rs1 799990 2.0x 107% [54]
Dengue shock Syndrome MICB rs3 132468 4.4x 1071 [55]
Hepatitis B HLA-DPAI rs3077 2.3x% 107% [56]

HLA-DPBI rs9277535 6.3 107"
Hepatius C IL28B rs8099917 6.1x 107" [57]
HIV-1 and AIDS HLA-C rs9264942 5.9%107% [58-64]

HLA-B, HCPS rs2395029 4.5%107%

HLA-B rs2523608 5.6x 107"

HLA-C rs9264942 2.8x% 107

MICA rs4418214 1.4x 107*

HLA-B, HCPS rs2395029 9.7x 107%

PSORSIC3 rs3131018 4.2x 1071

HLA-B rs2523608 8.9x 107"

Intergenic rs2255221 5% 1071

HLA-B rs2523590 1.7x 107"

Intergenic 1s9262632 LOx 107"

ZNRDI, RNF39 rs9261174 1L.&x 107"

PARD3B rsl 1884476 3.4x%x 1077

HLA-B, HCP3 rs2 395029 6.8x 107"

CXCR6 rs2234358 9.7x 107"
Leprosy LACCI rs3 764147 3.7x 107 [65]

NOD?2 rs9302752 3.8x 107"

RIPK2 rs42490 1.4% 1071®

CCDC122 rs3088362 1.4 107

TNFSF15 rs64 78108 3.4x 1072
Menmingococcal disease CFH rsl 065489 22x 107" [66]
Severe malana 3.7x 107" [67]
Tuberculosis lMMpeapacnonoXeHHOCTb K MHMEKLUAM | csx10’ 6]
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