SOLVED BIOLOGICAL AND CLINICAL DATABASES EXERCISES. GDA2016
Exercise 1. Search information for specific SNVs in different databases.

Questions:
A) dbSNP database: what can you say about dbSNP id rs158691 from dbSNP

database? has it been validated? how?

- Type the dbSNP URL on your browser (http://www.ncbi.nlm.nih.gov/SNP/). There are
two fields for searching using dbSNP id: the first one at the upper part of the web
page and the second one at the “Search by IDs on All Assemblies” section.

- Search for dbSNP id rs158691 through the first option,
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- The result of the first field search gives information about how rs158691 has been
validated:
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Functional Consequence: intron variant
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NR_110746.1:0.544+467A>G, XR_244111.1:n.544+467A>G

- Then, search for dbSNP id rs158691 through the second option,
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With this search field, you go straightforward to the report page where you can find
more information about this SNP. Specifically the information about validation can be
found in several parts of the web page (most relevant are highlighted in red),
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When looking at the Validation status in the dbSNP report, the field is empty and it
differs from what we found when searching with the first option. Looking at other
sections does not clarify the question. For example, in the Validation section of the
report we find the following information,

Marker displays PCR results confirmed Homozygotes detected
Mendelian segregation in multiple reactions in individual genotype data
UNKNOWN UNKNOWN UNKNOWN

So, can we consider this information reliable? One option is to search for the

rs158691 in other databases such as Ensembl or check its population frequency in

different human variation catalogs.

More information about validation status in dbSNP:

http://www.ncbi.nlm.nih.gov/books/NBK44476/#Reports.what_exactly_does_it_mean
when_a More information about validation status in Ensembl:
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http://www.ensembl.org/info/genome/variation/data description.html#evidence statu
s

B) COSMIC database: which is the KRAS gene position with highest substitution rate
found in cancers? which is the most common substitution in this position? Is there
any specific tissue distribution for this mutation?

- Type the COSMIC URL on your browser (http://cancer.sanger.ac.uk/cosmic) and

search for KRAS gene in the “Search” field.
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- Select the first Gene ID (*KRAS”) in the results page.
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- In the next page you can find different bar plots with gene information. The first plot
includes the counts of substitutions along the gene. Here, you can find that the
position with the highest number of substitutions is position 12. Passing the mouse
over the bars in the plot, some pop-up information appear. If you pass the mouse
over the widest bar of the position 12, you can see that substitution p.G12D/c.35G>A
has been observed 13350 times.
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- Click on the region of the previous bar at position 12 (p.G12D/c.35G>A). There you
can find information about the selected substitution. Click on the “Tissue Distribution”
at the tab menu on the top to see its tissue frequency.

Cosmic » Mutation » Overview » KRAS »p.G12D / c.35G>A

Overview BIEHTRsEGLLLLE Samples Pathways Affected References

Tissue Distribution

ey
Ovary I

o 1000

Large intestine

Lung

2000 3000 4000
Total number of samples

5000 6000 T000 8000 9000

¥ samples with mutation

C) humsaVar database: could you find the previous rs158691 SNP in this file? why?

- Type the humsaVar URL on your browser (http://www.uniprot.org/docs/humsavar).
The information of this database is contained in a text file that you can download
from its web page. You can search for rs158691 either within the text file or directly in
the web page using the search option of the browser.

| rs158691] [
Main Swiss-Prot AA Type of
gene name AC FTId change variant dbsnP Disease name
A1BG Pe4217 VAR 018369 p.His52Arg Polymorphism rs893184
AlBG Pe4217 VAR_©18370 p.His395Arg Polymorphism rs2241788
ALCF QoNQ94 VAR 052281 p.val555Met Polymorphism rs9@73
ALCF QoNQ94 VAR B59821 p.Alas58Ser Polymorphism rs11817448 -
AZML1 ABK2UO VAR_B55463 p.Gly2087Arg Polymorphism rs11047499 -
A2ML1 ABK2U® VAR 055464 p.Cys97@Tyr Polymorphism rs1558526
AZML1 ABK2UO VAR_©55465 p.Thrll3lMet Polymorphism rs7959686
AZML1 ABK2UO VAR 855466 p.Thrl412Ala Polymorphism rs7315591
A2ML1 ABK2UO VAR 059883 p.Asp850Glu Polymorphism rs18608926
AZML1 ABK2UO VAR_©59084 p.Hisl229Arg Polymorphism rs10219561 -
A2ML1 ABK2UG VAR 071854 p.Argll22Trp Polymorphism rs1860967
AZML1 ABK2UO VAR 871855 p.Metl257val Polymorphism rs7308811
AZML1 ABK2UQ VAR 071856 p.Thri3i2Met Polvmorphism rs201083574 -



http://www.uniprot.org/docs/humsavar

D)

Searching directly in the web page, you can’t find any result for rs158691 because it
is an intron variant. Note that humsaVar has been developed by UNIPROT, which is
a well known and curated database for proteins (gene exons).

ClinVar database: browse the clinical information reported for the conserved domain
database (CDD) id NP_203524.1. Does it include the variant detected in B? which is
its clinical significance? ant its review status? Note: CDS Mutation ID ¢.35G>A

Type the ClinVar URL on your browser (http://www.ncbi.nlm.nih.gov/clinvar/) and
search for NP_203524.1.

clinvar (Cliovar | INP_203524.1 &3

Home About v = Access ¥ | Usingthe website v | Submission v | Statistics v | FTPsite v

ACTGATGGTATGGGGCCAAGAGATATATCT clinVar
CAGGTACGGCTGTCATCACTTAGACCTCAC
CAGGGCTGGGCATAAAAGTCAGGGCAGAGC ClinVar aggregates information about genomic variation and its relationship to human health.

CCATGGTGCATCTGACTCCTGAGGAGAAGT
GCAGGTTGGTATCAAGGTTACAAGACAGGT
GGCACTGACTCTCTCTGCCTATTGGTCTAT

Using ClinVar Tools Related Sites
About ClinVar ACMG Recommendations for Reporting of Incidental Findings ClinGen

Data Dictionary Variation Submission Portal GeneReviews®
Downloads/FTP site Submissions GTR&

FAQ Variation Viewer MedGen
Contact Us Clinical Remapping - Between and OMIME®
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The results page reports 62 items for NP_203524.1. In this page, you can search for
¢.35G>A, which is the CDS mutation ID from Exercise 1B. Then, you can find that its
clinical significance states that is pathogenic and no assertion criteria is provided.

Variation Clinical significance €35G°A
oeation Gene(s) Condition(s) Frequency S —
NM_033360 3(KRAS).c. 38G>A (p.GIy13Asp) KRAS Pathogenic criteria provided, single submitter
49, GRCh3T: Chr12:25398281 @1 2015
GRCh38: Chr12:25245347
leukoproliferative disorder, Breast
adenocarcinoma
NM_033360 3(KRAS).c. 37G>T (p.Gly13Cys) KRAS Pathogenic criteria provided, single submitter
50. GRCh37: Chr12:25398282 (Sep17,2012)
GRCh38: Chr12:25245348
NM_033360.3(KRAS).c.37G>G (p.Gly13Arq KRAS Pathogenic ciiteria provided, single submitter
51 GRCh37: Chr12:25398282 (Rpr 15, 2011)
GRCh38: Chr12:25245348
NM_033360 3(KRAS}:c. 35G>C (p.Gly12Ala) KRAS Pathogenic no assertion criteria provided
52 GRCh37: Chr12:25398284 (Dec7,2007)
GRCh38: Chr12:25245350
NM_004985 4(KRAS).c. 35G>T (p.Gly12Val KRAS Pathogenic criteria provided, single submitter
53 GRCh37: Chr12:25398284 (Mar 25,2013)
GRCh38: Chr12:25245350
NM_033360 3(KRAS) BEGSA (p.Gly12Asp) KRAS Pathogenic no assertion criteria provided
54.| GRChaz: Chr12:25398284 myel @un 10,2012)
GRCh38:_Chr12:25245350 nevu:
‘Neoplasm of ovary, Carcinoma of
pancreas, Non-small cell lung cancer,
RAS-associated autoimmune
leukoproliferative disorder, Neoplasm
of stomach, Nevus sebaceous,
NEVUS SEBACEOUS, SOMATIC
NM 0.3(KRAS)c 34G>A (p Gly12Ser KRAS  Juvenile ic leukemia, Pathogenic ciiteria provided, sin

E) OMIM database: search for the chromosome location of the B result. Is there any

nearby clinical annotation that makes sense with the KRAS gene? (Note that OMIM
mapping uses build GRCh38)


http://www.ncbi.nlm.nih.gov/clinvar/

Type the OMIM URL on your browser (http://www.omim.org/) and click on “Gene
Map” at “Advanced Search” section.

OMIM = Online Mendelian Inheritance in Man®

An Online Catalog of Human Genes and Genetic Disorders
Updated 5 April 2016

Search

Advanced Search : OMIM, Clinical Synopses| Gene Map

Need help? : Example Searches, OMIM Search Help, OMIM Tutorial

Mirror sites : us-east.omim.org, europe.omim.org

- Then, search for the location 12:25,245,350-25,245,350. Note the OMIM special
format with commas.

Gene Map Advanced Search

| 12:25,245,350-25,245,350

Search

Entries per page:[10 ¥ |

Search by genomic region (or cyto location range) to get a list of all OMIM GenefLoci in that region, for example:

'1:0-124,300,000" or '1p36-p32'
A message will be displayed indicating when a genomic region search is run.

Search by genomic location (or cyto location band) to jump to that location in the chromosome, for example:

'1:124,300,000' or 'ip32’

In the next results page, you can find 12:25,204,788 as the nearest KRAS position to
the selected substitution in Exercise 1B.

F) HGMD database: register for the public version and try it at home.

Type the HGMD URL on your web browser (http://www.hgmd.cf.ac.uk/ac/index.php).
Click on “Register for public version” button.
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Then, fill the form to get access to the public version of HGMD.

HGMD User Registration

QIAGEN

HeMD®

Please read the following before registering

Please note that the public version of our database is free only for registered users from academic institutions/non-profit organisations. Commercial users are required to purchase a license
from QIAGEN®, our commercial partner. The HGMD Professional license is available to both commercial and academic/non-profit users wishing to access the most up-to-date version of the
database. HGMD mutation data are made available via the public site 3 years after initial inclusion. Please read the DISCLAIMER!

For legal reasons, only users who give an email address that can be CLEARLY assigned to an academic or non-profit organization will be allowed to register successfully (ie - a university or
hospital email address etc). Please DO NOT use your personal email address from hotmail, yahoo, gmail, MSN or any other commercial web-based system. You WILL NOT be allowed to
access HGMD. Once registered, users will receive a password via the academic/non-profit email address supplied when registering. To use the HGMD login, users must have session cookies
enabled, and will require their email address, country and password to log in

Registration data (*required)
|First name*: 1 ]

|Last name*: | |

Select background ¥ |

Select roleftitle v

Country*: Select country v

Fax:
|Email*:

Privacy policy & disclaimer Accept and | register

Once you have logged in, search for KRAS gene on the upper left.

KRAS || Gene symbol v || Got |

The Human Gene Mutation Database (HGMD'®) represents an attempt to collate knd

Get HGMD *Plaase note that this less up-to-date public version of our database is freely availabl
b up-to-date version of the database (visit QIAGEN® to request a free trial of HGMI
Gt WU o riff University 2015. All rights reserved.

Table: Description:

The gene description, gene symbol (as recommended by the HU|

rurhich ic donndad b 1 aco lattars

Gene symbaol

Select KRAS in the following table.

Gene symbol
WV-ki-ras2 kirsten rat sarcoma viral oncogene homologue




- The next results page includes several information about KRAS, but some of it is only
accessible from the professional version. Click on “Get mutations” of
missense/nonsense type.
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- Here, you can find the codon and amino acid changes, as well as the phenotype it
has been associated with.
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Exercise 2. Retrieve genomic variation data from CellBase using its web services API. Note
that the main host is http://ws.bioinfo.cipf.es/ (GRCh37) but there is another mirror in
http://bioinfo.hpc.cam.ac.uk/cellbase/webservices/rest (GRCh38)

Some examples:

Get species included in CellBase:

http://ws.bioinfo.cipf.es/cellbase/rest/latest

Get all the mutations from BRCA2 gene:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/feature/gene/BRCA2/mutation

Get all the genes within a specific genomic region:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/genomic/region/1:3972105-12973105/gene
Get the phenotype from rs3934834 SNP:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/feature/snp/rs3934834/phenotype

Questions:
A) We are interested in a particular region of the human genome

chr12:25,350,000-25,245,000 (GRCh37), and we want to know if this region contains

8


http://ws.bioinfo.cipf.es/
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mutations already catalogued. Help: latest (version), hsa (species), genomic
(category), region (subcategory), 12:25350000-25450000 (id), mutation (resource).

- Query result:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/genomic/region/12:25350000-
25450000/mutation

B) We want to know the allelic and genotypic frequencies for a SNP, rs158691, across
populations. Help: latest (version), hsa (species), feature (category), snp
(subcategory), rs158691 (id), population_frequency (resource).

- Query result:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/feature/snp/rs158691/populati
on_frequency

C) We have obtained a SNP of interest (rs28937313, location GRCh37 9:107584801) in
our analysis and we want to know if it has been related with any disease.

- Query result:
http://ws.bioinfo.cipf.es/cellbase/rest/latest/hsa/feature/snp/rs28937313/pheno

type
Exercise 3. Browse different catalogs of human genetic variation.

Questions:
A) Go to the latest release of the HapMap project and check the KRAS gene region
(Note that HapMap uses NCBI build 36). Can you find the allele frequencies of
genotyped SNPs in the HapMap populations?

- Type the HapMap URL on your web browser (https://hapmap.ncbi.nlm.nih.gov/).
Select HapMap release #28 on the left menu (Project Data).

International HapMap Project

There are seu onvert HapMap data into the VCF format. Please take a ook of The Genome Analy;

- 20121206

maintenance. Sorry for

map-help@ncbi.nim.nih.gov did 1

05/03/2011 1o 05/23/2011. Sorry for the inconvenience.
ies with rel 28 data

to analyze HapMap release 28 data. The currf
ata.

ontact Haploview help desk (haploview@brof
+ 2011-01-19: HapMap phase Ii recombil

on GRCh37
The litover of the HapMap Il genetic map from human genome bulld b3S to GRCh3? is avalable. Data s avallable for bulk download.
+ 2010-08-18: HapMap Public Release #28

Genotypes and fre
o read the latest r

2 in hapmap format are now available for data in merged HapMap phases 1+Ii+Il release #28 (NCBI build

+ 2010-05-28: HapMap3 Public Release #3

quency data in hapmap format are now available for ata in HapMap phase 3 release #3 (NCBI build 36, dbSNP b126|
es.

1ap3 CNV Genotypes

‘Copy Number Variation genotypes for HapMap phase samples are availabie for bulk download.



https://hapmap.ncbi.nlm.nih.gov/

- Then, search for KRAS gene on the landmark or region search field.

B Instructions
Searching: Search using a sequence name, gene name, locus, or other landmark. The wildcard
Navigation: Click one of the rulers to center on a location, or click and drag to select a region. U

Examples: Chr20, Chr9:660,000..760,000, SNP:rs6870660, NM_153254, BRCAZ2, 5q31, ENm

[Help] [Reset]
B Search
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3

In the results page, there is a section named “Genotyped SNPs” where you can pass

the mouse over the letters and check the frequency of the alleles. If you click directly

on the letter, you can see a frequency report with population genotype and allele
frequencies.

Reports & Analysis.
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B) Now, go to the 1,000 Genomes browser and search for the KRAS genomic region
(example: 12:25350000-25450000). Can you find the global MAFs of the SNPS in
this region from the 1,000 Genome populations?

- Type the 1,000 Genomes URL in your browser
(http://browser.1000genomes.org/index.html) and search for KRAS region.

10


http://browser.1000genomes.org/index.html

1000 omes

A Deep Catalog of Human Genetic Variation

Search 1000 Genomes
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v
Start Browsing 1000 Genomes data

Browse Human —
GRCh37

Protein variations —
View the consequences of sequence variation at the level of each protein in the genome.

Individual genotypes —

Show different individual's genotype, for a variant.

In the results page, there is a section named “1KG All SNPs/indels” where you can
find the Global MAFs of variations by clicking on each position.
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Then, from the pop-up box, you can click on “Population genetics” and get more
information about allele and genotype frequencies of each variant and population.

PEISERENENY Variation: rs369251072

rs369251072 insErTION

Original source Variants (including SNPs and indels) imported from dbSNP (release 142) | [View in dbSNP]
Alleles -ITCTAAAATCAATATGAATGTGTCTA | MAF: 0.02 (TCTAAAATCAATATGAATGTGTCTA)
Location Chromosome 12: between 25371276 and 25371277 (forward strand) | View in location tah

Most severe consequence | Intron variant | See all predicted IGenes and requlation]

Evidence status @ " &

HGVS names This variation has 4 HGVS names - clic the plus to show

About this variant This variant overlaps 3 transcripts and has 2545 individual genotypes

Population genetics @

:| 1000 Genomes Project Phase 3 allele frequencies

ALL AFR AMR EAS EUR SAS
:I » -98% » -93% - -99% . » - 100%
| “4 TCTA...: 2% 0» TCTA... T% 0» TCTA.. 1% .' - 100% 0‘ TCTA.. 0% .' - 100%
:I % b b b b

1000 Genomes Project Phase 3 (32) =

Allele: frequency (count) Genotype: frequency (count)

1000GENOMES:phase_3:ALL -10981(4913)  TCTAAAATCA.... -|-: 0.964 (2413) -[TCTAAAAT...: 0.035|
0.019 (95) (87)

1000GENOMES:phase_3:AFR -10935(1236) TCTAAAATCA... -|-: 0.876 (579) -[TCTAAAAT..: 0.118)
0.065 (86) 78)

1000GENOMES:phase_3:ACB -0.938(180)  TCTAAAATCA... |- 0.875 (84) TCTAAAAT..: 0.125|
0.062 (12) 12

1000GENOMES phase_3:ASW 0934 (114)  TCTAAAATCA.. - 0.869 (53) TCTAAAAT.... 0.131]
0.066 (8) (@)




C) Check the allele frequencies of same genomic region in the ESP 6,500 samples.

D) Finally, check the genetic variation of KRAS in EXAC browser. Which is the allele

Type the EXAC URL on your browser (http://exac.broadinstitute.org/) and search for

12:25350000-25450000 region.

EXAC Browser (Beta) | Exome Aggregation Consortium

12:25350000-25450000

#{t. ENST00000407236, Ve 1. 22-46615880-T-C, Multi-allelic variant: rs1800234, Region: 22:46615715-46615880

About EXAC Recent News
The Exome Aggregation Consortium (ExAC) is a coalition of investigators seeking to aggregate and March 14, 2016
harmonize exome sequencing data from a wide variety of large-scale sequencing projects, and to make ~Version 0.3.1 ExAC data and browser (beta) is

summary data available for the wider scientific community. released! (Release notes)

In the results page, you can find information about the variants located in the
selected region. One of the columns of the table shown is called “Allele frequency”.

Region: 12 / 25350000 / 25450000

Coverage summary

ORI Average  Individuals over X

Metric:|mean v

100
%0
80
70
60
50
40
30
20
10

o!
25350000 25360000 25,370,000 25380000  25390,000 25,400,000 25,410,000  25420,000 25430000  25440,000  25450,00(

° # 4 e ' N

Variants

Al Missense + LoF  LoF Include filtered (non-PASS) variants Invert (highlight rare variants)

. . . , Allele . Allele . Number of . .
Variant & Chrom « Posttion « Consequence & Fier ¢ Amnotation ~ Flags & o & Lo Ll & AlleleFrequency
12 12 25356840  ¢-37-5T>C PASS  splice region 1 12162 o ooooos222  WTITIT]
12 25356873 PASS  S'UTR 3 12484 ] 0.0002407 [ 1]
12 25356005  p.AsnsAsn PASS  synonymous 1 14512 0 oooooseer  WTTTIT]

frequency of rs121913529 in the European (Non-Finnish) population?

Select the third gene Ensembl ID (ENSG00000133703, KRAS gene) from the

previous web page and search for “rs121913529” in the results web page.

2 emet pleutsieu PASS  synonymous 1 102000 o ooooo0seo0  ILTTITT]
2 smmse  pSerrser Pass 1 102000 o oooo00e7ee  ILITIIT]
2 25398279 pVaildiie PASS 1 101898 0 ooo000ss14  MTITIT]
2 momet  pGylzas pass 2 101206 o ooocore7s LI
2 smes poyzeys pass 2 101218 o ooocore7s  WIIIT]
2 s pasval pass B sas18 o ooovseso  WLIITI
2 25000321 pass 3 axss o ooooozsor  WIITT]

Click on the link and check the European (Non-Finnish) population frequency

(1.873e-05).
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Variant: 12;

Filter Status
dbSNP

Allele Frequency
Allele Count
ucsc

Clinvar

Annotations

missense

. KRag Transoripts =

25398284 C/T

PASS

rs121913529

1.976e-05

2/101204

12-25398284-C- T2

Click to search for variant in Clinvar '

This variant falls on 4 transcripts in 1 genes:

3 This list may not include additional transeripts in the same gene that the variant does not overiap.

Genotype Quality Metrics

Site Quality Metrics

Population Frequencies

Popasatia | Miele  Allele o Number of o Alele
Count Number Homozygotes Frequency

Aftican 1 8994 0 0.0001112

(Eu ropean (Non- 1 53382 0 1 5735705]

Finnish)

EastAsian 0 7960 0 0

European (Finnisn) 0 5844 0 0

Latno 0 10162 0 0

other 0 m 0 0

South Asian 0 14090 0 0

Total 2 101208 ] 197605

Exercise 4. Browse genomic variation using the CIBERER Spanish Variant Server.

Questions:
Search all the genomic variants of KRAS gene in the Spanish population. How many

A)

variants do you find? Now, try again but selecting only the IBS population from the

1,000 Genomes project. How many variants do you find?

Type the CSVS URL (http://csvs.babelomics.org/) and search for KRAS gene. 51

variants are obtained.

CIBERER Span

h Variant S

Q Search

Clear Search 10006 AF e 1) 10006 e
o | rostin | Albes | Gone u Gerots o
AL me | A Am R AL A
P W on | | 4 | ome ima|
; w w1 meoKms 71 o o om ao oo
2 soEm Do omskus | nwwens | 57 o o ams oo omt oo om0 000 0D G0 G2 000 Om0 0
P e — B o o ams oo oo
PR e — st o s oms oom oo
P 71 0 o om ao oo
Subpopulations 0| | 12 mwsas TC  LRwsKms | sewssms | 30 3 4 1 O 00 00% 000 00 Oxo 000 004 0017 003 0017 000t
VG i7bey 2 smean om | Rk s 1 0 o om oo oo
controls) 2 swwo AT UmoKMs | sz 3 6 4 0 oms oo o012 G460 040 020 00 040 04 040 o3z o
185 (107 Spanish =
kvitiatky v s T e i3 4 o om o oo
1000genomes)
(& I Certain infectious and Loyl 2 i
parasiticdisesses
 liNeoplasms Genomiccontext  Frequencies  Phenotype  Effect
I Discase oftheblood
aed b forming v Ui XS Min - @ # Max| 159 || 110085201008687 Gl &< > |
‘certain disorders involving the Region overview Window size: 1271 nts.
immune mecharism s cssss
& IV Endocrine. utitonal
andmetaboic dseases
o Detailed information Window size: 159 nts.
1e0s52 oesco
Sequence =
£CCCTGECTGOCGGEACCTTCCCCCCATCCGTAGECECTCCCCAR GACGTCCCOAAGACGATCCAGETGGTTTGGCGGEAGTAT

SouhAs! ExtASl AR EUR

3 Espés00

000 0007
o1 o051
0z o477

SIFT POLYPHEN PhastCons phylo?

EutAme. At Ame.

o000 aess
0% as:
0s% 033
095 aess
097 a3
099 aess
o001 040

CACGTACC

Select only the
obtained.

IBS subpopulation

and

click on “Search” button. 14 variants are

Clear Search 1000GMAF phase 1) 10006 MAF Ghase) Espeso0
O P Alek ene u Genatypes Frea SET POLYPHEN PhastCons  phyioP
AL | AME AS | AR ER AL AME SwthAS ExtAS| AR EUR EuAme AtAme

Position o0 o1 | w1 4 ome 1me | A

1 248 TC | DRMSKRAS neveswa | %5 8 1 0 0953 007 007 0G0 00 0O 0000 000 | G0 0023 007 0001 0001 0051 o osm
Chromosomal Locatior

1 20 A | DRMSKRAS 0 3 0 o oms ooM o0 o0 0229
Gene: 1 227 AT | WRMSKRAS  mevewrz | 105 1 0 0 0% O3 0005 0010 000 00D 00X 0010 | 003 0004 Qi07 OO0 0037 0011 o9 osss
KRAS

1 M8 AT | DRMSKRAS  nuI | W0 3 2 0 057 046 0463 0450 0460 00 030 0460 | QAT 0483 03I 014 0279 0477 0019 ae
Subpopulations ®0 1 20 GA | DRMSKRAS w2 | 62 42 3 0 o7 024 024 010 0150 00 010 020 QIS 017 01 00 010 0219 aon  oss
IR Ty S e s oa | omkeas P o 0w os7 owm P
contross) 1 2 MG | DRMSKAS  mwM0 | 62 42 3 0 076 024 024 OO 0150 OO 060 020 | QIS 013 017 00 0180 0219 osss 0537
isfnSEh 1 M mC | URMIKRAS 2 W % 2 0 M2 O4% 045 04 040 020 0210 0460 | 0479 O04% 03I O 0177 0478
individuals from 2 2 - = st
1000genomes)
O I Certaininfectious and e o

E Phenat Effect
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B) Which information can we obtain searching the 1:24536 position? (Effect, phenotype,
etc.)

- There is no information retrieved by searching for the position 1:24536. Then, we try
other genomic region and search for variants included in 12:25368400-25368500.

MAF
Clear Search 1000G MAF (phase 1) 1000G MAF phase 3)
i Positon | Ales | Gene ] Genotypes Freq
AL | AME | A AR | ER AL | AME [SwthASl EastAsl| AR | §
Position o0 | o1 | 1 | 4 OFe | treq | AR
” 2 %0 oT KRas 209037 | 7 2 0 0 0% 002 002 001 0K0 0000 000 0001 000 000 0000 000 000 O
nosomal Location:
5368400~ 25368500 2 susz | OT KRaS ma%222 | 10 1 47 0 0191 089 0199 000 0000 000 0000 0000 0002 0003 000 0000 0008 Of
Gene:
Subpopulations ®0
(& MGP (267 healthy
controls)
[ 1B5(107 Spanish
individuals from
1000genomes)
I Certaininfectious and a4 6 o B G M
parasitic diseases
&l Neoplasms Genomic context Frequencies Phenotype Effect
[ I Diseases of the blood
and blood-forming organs and i B = Min = e———— + Max 159 1:1004529-1004687 Gol & <> » &
ingthi Window size: 1271 nts

- Select the first one (12:25368410) and explore the phenotype and effect information.

Clear Search

1000GMAF e 1) 1000GHAF e ) Esp6s00
Ch  postion | Alees | Gene 1 Genotypes frea SIFT poLYPHEN 9
AL [ AME | AS | AR | ER | AL | AME SouhAS) EtAS AR | EUR EurAme AlrAme

Position o | o1 y1 4 ofe ire | ar

©T KA 0007 6 2 0 0 098 002 0002 0001 000 000 0O 0001 000 00D 0000 G000 000 0001 Q000 0000
Chromosomal Location:
12:25368400- 25368500 T Dwew o1 | K ma%2z2 | M0 1 47 0 0191 0809 0191 000 OO 0K 000 000 | 002 0063 0000 000 0006 0000 Q000 0004
Subpopulations ®0

& MGP (267 healthy.
controls)

2 185 (107 Spanish
individuals from
1000genomes)

I Certaininfectious and

parastc diseases
11 Neoplasms Genomiccontext ~ Frequencies | Phenotype  Effect
(& 1l Diseases of the blood

Page 1 o 1

‘andblood-forming ongansand GeneName  Ensembl Gened Ensembi Transc.. Conseq.type Relative Position  Codon Strand Biotype  cDnaPosition  cdsPosition | AAPosition  AAChange sift Polypher
KRAS intron variant protein_coding

immune mechanism

& IV Endocrine. nutritional KRAS  ENSGO0000133.ENSTO0000557... ntron variant protein_coding

andmetabolic diseases KRAS  ENSGO0000133.ENST00000256. missense variant Gec/Age - protein_coding 599 535 179 GLYSER 014 0002

regulatory_regio.

Total:4 =

C) Now, search for BRCAZ2 gene only in the MGP population. Is there any variant that
could be characteristic of the Spanish population?

- Good candidates to be characteristic of a population are those variants that can be
found in that population and not in others.

ar
Clear Search 1000GMAF phase ) 1000GMAF phasey) espesoo
v | osin | Aldes G “ ST POLPHEN Phastcons phyP.
AL [ AME | A AR ER AL | AME SouthASI EthSl ARR | EUR EurAme AfcAme
Position =
1w ©oT  eRow ;o z 5 0279 oamt sreston
Chromosomal Locatio
e om0 o o 007 | a2m
1 we oo w73 24 2 0 0 a9 00 00K 00 O0M 0100 000 00 0G4 00 01X 009 00X OG5 00N 0020 012fal00SZben. 0361
mC  eRoe  mswww2 | 25 2 0 0 0w 0008 0004 0000 0000 Q0BRoL 0713(p0s. 0008
we eRca 14 9% 27 0 ¢ 0 02 00 03O0 0260 0i0 0290 09 OO 034 0285 00 0295 026 019 O14fol00Z(ben. 0297
mG B w4 3 0 0 0% 006 008 00K 00 00 000 00K OO0 0OR 013 O00% 003 0035 003 000 oz
1wy e o 6 1 0 0 0 ooz 002 001 OO 00O 00 0003 000 OO 0000 000 00M 0002 000 0000 035kol.00Flen. 041
1w ec eRca 28 o s o oo oo 0000 0000 Oldeete 0864(pos. 0920 | 0528 Breastcan
1 omorss T eoe w5 o o om on 002 os
O 1851107 Sparish 1w o orcrz ;0 s 2 o os om ox ooz | o
Individuals from ’ < : = :
1000genomes)
= Pe o 7 s 11 - 1 o 0 =
O I Certaininfectious and .

14



