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BuonHdopmaTtnka B meguumuHe

O6nactun

- Macc-cnekTpomeTpua

- AHaNn3 gaHHbIX Microarray

- AHaNN3 AaHHbIX CEKBEHNPOBAHUA
- bBuomogenunposaHue

- ba3bl gaHHbIX U 3P PEKTUBHDBIN NOUCK
- AHanun3 nsobparkeHnm

Relative Abendance
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NpeanocbiNKku
- PocT 06bemoB reHepupyembiX AaHHbIX
- MoTpebHoOCTb B KOMNNEKCHOM aHannTuke — data mining
- Buptyanusauyua wet lab
- Data-driven research
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Ponb reHoOMuku B meguumuHe

Obnactu

- HachepctBeHHble 3aboneBaHus

- OHKOAMArHOCTUKa

- MlepcoHanusnposBaHHaAA meauULUHA
- MpeHaTanbHaa AUArHOCTUKa

- Medical research

3aaauun

- MonckK reHeTUYECKMX BapUaHTOB

- YcTaHOBAeHMe accoumauum (reHotun - peHoTUN)
- MaumeHT, Kak «OoMHbIN» npodunb
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[NpenAaTcTBUA HA NyTU

- leTeporeHHOCTb BXOAHbIX AAHHbIX

- Kputepuun Kauecrsa pesynbtaTtoB

- Mpobnema ctaHpaprtoB (popmatbl, onncaHuAa ¢eHoTUNOBs,
rangnauHbi)

- Ba3bl AAaHHbIX U UX Baangauuna

- TpyaHoctb B popmynnupoBaHum 3aga4 b6uonoramm

- TpaHcnAUUA pe3yibTaToB

- YpoBeHb A0CTOBEPHOCTHU

- Kynbtypa pabora ¢ gaHHbiMmuU (scientific data management)
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YTo MOXKHO caenaTtb?

YpoBeHb TeEXHUKU

- BBepgeHue cTaHAAPTOB ANA BXOAHbLIX AaHHbIX U MEeTPUKU UX
KayecTBa

- ObecneyeHne NpPocaeKMBAEMOCTH NYyTEU MUTPALUUN OaHHbIX

- Co3paHue Habopa nHcTpymeHToB (MHPpacTpyKTypa + NO) ana
pa3HbIX 33434 U NO/Ib30BaTeNEMN

YpoBeHb KOHUenuuu

- CTaHAapTbl ANA TPAHCAALNOHHDIX nccneaoBaHUM

- BBegeHue npuHUMNOB «MHPOPMALUOHHOU FTMrUEHbI» NpPU
pa60Te C KIMHN4yeCKMmMmun AadHHbIMMU

- BbipaboTKa TpeboBaHMM K Baamaaumm npoueccos u
pe3y/bTaToB




dBonOUMA NpeacTaBleHUN
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Kputnyeckoe mbiwineHue

HoBbih TeXHONOrMYECKMUI YPOBEHDb
nccnepoBaHUM Npu cTapom
napagurme UHTepnpeTauuu

Boston University:
GMS GE 705: Critical Thinking in Genetics
and Genomics

Mike Snyder
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Haw BKnapg,

HeoHaTanbHaa NGS-reHoaAMarHOCTUKa

;\ Otyet 06 uccnegoBaHum

[Monb3oBaTens

O6pasybl

5o g
R = &

Basza gaHHbIX MyTayum
W aHHoTayui

|
—

Torrent Server

ABTOMaTU4eckas craHLus
Tecan CekseHarop lon PGM

ITB] | =B



MeauumHcKaa bnonHpopmartuka
- HacTofALWee U TeHAEeHUUHU

[paKTnyecKkue acnekTbl pa3paboTku MO

AHTOH bparuH
Sequoia Genetics
abragin@sequoiag.com
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Cneuuanuctbl U3 pasHbix obnacrei no-pasHomy
BOCNPUHUMAIOT OAHMU U Te e Bellu
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ubuntu@ubuntu:~$ [
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O6wan TeHAEeHUNA — OT NPOAYKTa K cepBucy

Figure 3 Forecast: Global Public Cloud Market Size, 2011 To 2020

(j The spreadsheet detailing this forecast is available online.
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O6nauHble cepBUCbl B 6BMOMHPOpMaTUKeE

e.g.

Bioinformatics Cloud

+ Public datasets dbSNP
+ Biological databases Short Genetic Variations

+ Tools
* Pipelines

Crossbow

Galaxy

+ Analysis platforms
*+ Programming environments

« Virtual machines
+ Virtualized resources

Lin Dai 2012




DaaS: dbSNP
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*BO3MOXKHOCTb pa3BepTbiBa pocuubaTon
G : " Contig " Neighbor Mk
M )K H Tb T bl H M ﬂ SEARCH Assembly ;::;“" Chr Chr Pos. Contig Contig Pos (u: “‘I’I':‘h:-‘ (u;‘ ‘ELP"’ Hm::;d
RELATED SITES - .
113578620
NOKaNbHOrO 3K3emnasapa 6asbl worwn we 5 (58 O
refarence 33 2 118463648 Rav G Fwo Py blas:
pla H H b I X Calera 33 % 113034341 Rev G Pt e bast
FuRef %3 % [5% Rev € Rav e blast
FuRef 140 X NW/_001842335.2 Rev C Rev vew  remap
CHM1_1.0 104.0 % VY 0040781251 Rew Fae vew  remap

*Hannume nybaAnYHbIX KONUM
B[ B o6naKe (Hanpumep, AWS)




Crossbow 1.2.1

SaaS: Crossbow el

AWS Keypsir Nsme [gsg-keypair | ook it o
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Job name fCrossbcm ]

Jeb type @ Crossbow

)
© 1em preprocess reads

*[lpegHa3Ha4YeHO ANA KOHEYHOro
noJsib3oBaTtenAa

mpetURL * 520/ ]

Output URL * 520/ |

Input type

*OrpaHUYeHHbIN, YETKO onpeae/ieHHbIN
@ Praprocessed reads
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Truncate length D {1f Siank or 0, truncation is disablad)
Skip reads shorter than truncate length
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Options

Keep cluster running after job finishes/aborts

# EC2 instances D
Instance type c1.xlarge (recommended) [ |

Made with the haip of

computing. Ganoma Slology 10:R134.




PaaS: Galaxy

Gala Analyze Data

Tools

NGS: SAM Tools

NGS: GATK Tools (beta)
NGS: Variant Detection
NGS: Indel Analysis

= Filter Indels for SAM

= Extract indels from SAM
= Indel Analysis

NGS: Peak Calling

NGS: RNA Analysis
NGS: Picard (beta)
BEDTools

= Intersect BAM alignments
with intervals in another files

Count intervals in one file

overlapping intervals in
another file

Create 3 histogram of
genome coverage

Create a3 BedGraph of
genome coverage

Convert from BAM to BED

Merge BedGraph files

Intersect multiple sorted BED
files

snpEff

CloudMap: Check snpEff
Candidates Marks up a
snpEff output file with
matches to a gene candidate
list.

SnpSift Filter Filter variants
using arbitrary expressions

SnpEff Variant effect and
annotation

RGENETICS

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models

<|

SnpEff (version 1.0)

Sequence changes (SNPs, MNPs, InDels):
524 SN1—12—Newb0rn_Amp|iSeq_CV006.vcfE]

Input format:
VCF [+

Output format:
Tabular [+]

Genome:
Caenorhabditis elegans : W5220.64 E\

Upstream / Downstream length:
5000 bases [+]

Filter homozygous / heterozygous changes:

@ No filter (analyze everything)

Analyze homozygous sequence changes only
© Analyze heterozygous sequence changes only

Filter sequence changes:

@ No filter (analyze everything)

1 Analyze deletions only

) Analyze insertions only

) Only MNPs (multiple nucleotide polymorphisms)
@ Only SNPs (single nucleotide polymorphisms)

Filter output:

| select all || Unselect All |

[¥]None

[T]Do not show DOWNSTREAM changes

[F] Do not show INTERGENIC changes

[7] Do not show INTRON changes

[7] Do not show UPSTREAM changes

[7]Do not show 5_PRIME_UTR or 3_PRIME_UTR changes

Chromosomal position:

@ Use default (based on input type)

(") Force zero-based positions (both input and output)
() Force one-based positions (both input and output)

This tool calculate the effect of variants (SNPs/MNPs/Insertions) and deletions.

For details about this tool, please go to http://snpEff.sourceforge.net

*BO3MOXHOCTb MNOCTPOEHUA
cobcTBeHHbIX pipeline’oB aHanu3a

*Pacwmparowmnmnca pyHKumoHan

*MHTerpaunsa pyHKUMOHANbHbIX
MoZynen U3 pasHbIX UICTOYHMKOB
(samtools, snpEff n gp.)

*BO3MOXXHOCTb XpPaHEeHUA OaHHDbIX



PaaS: Cloud BioLinux

*BO3MOMHOCTb
pa3BepTbiBaHMA B nNpeaenax
npon3BonbHoOM IT-

MHPPACTPYKTYPbI

*PacwmnpeHHble BO3MOXHOCTH
HACTPOWKM

*Heob6xo0AMMOCTb NOCTPOEHUA
cobcTBeHHbIX pipeline’os
aHanu3a

*HTerpaumnAa
bYHKLMOHANbHbIX MOAY/IEN U3
Pa3HbIX UICTOYHUKOB

*BO3MOKHOCTb XpaHEHMUA
[aHHbIX B 0b/1aKe

<% Applications Places System ei":

5
-
"a

Sample Data

Cloud Bio-Linux
Homepage

?

Getting Started with
Cloud Bio-Linux

| 43 NX - jegerenby@domuU-12-31-39-06-DD-41:2000 - myAWSNx-BLsession (GPL Edition)

‘5..';
A

J. Craig Venté""
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Mon Sep 27, 2:00 PM

NATURAL
ENVIRONMENT
RESEARCH COUNCIL



CNnoXHOCTb npoLecca He Bceraa Koppeampyer
C NOZ1Ie3HOCTbIO pe3y/IbTaToB
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MO pnAa aHanu3sa AaHHbIX CEKBEHUPOBAHUA CeayIoL,ero
nokosneHua (NGS)

CBolicTBa, KOTOPbIMM A0NXKHO 06/1aaTb NporpammHoe obecneyeHume ans
aHann3a KJANHUYECKOTro reHeTUYEeCKUX AaHHbIX:

[nybunHa aHan3a N aKLUEHT Ha KIMHUYECKMU-3HAYUMBbIX aCNeKTax
[py*XeCTBEHHOCTb K N0/Ib30BAaTE/NIO U NPOCTOTa PaboThI
CtabunbHOCTb

CooTBeTCcTBUE NPeaocTaBasieMon MHGOPMALMKM aKTyanbHbIM AaHHbIM

KpoccnnatpopmeHHOCTb

AL A A

JIoKannsyemocTb




[lBa TUNa TPYAHOCTEN: TeXHUYECKUE U KOHL,eNnTya/ibHble

KaKk 0603HauYnTb reHeTUYECKUM
BapUaHT?

ATGCGTGGACTGATGCGAGTCGGATGTAATAGGTGCTGAGAGG
ATGCGTGGACTGATGCGAGTCGCATGTAATAGGTGCTGAGAGG




UpeHTndmnKayuma reHeTU4ECKUX noammopdmsamos B
obwepnocTynHbix 6a3ax AaHHbIX

Letters to the Editor

GERALDINE A. MCDOWELL*

H €eCMOTpPA Ha HECKOJZIbKO MOMbITOK AND MIRIAM G. BLITZERT

*Section on Human Biochemical Genetics, Human
CI)O pMann3auunun, nae HTI/I(‘I)I/I KauunAd HUMAN GENOME Genetics Branch, National Institute of Child Health

. VARIATION SOCIETY and Human Development, National Institutes of

N\YTa LN B HACTOALLEE B peN\ﬂ Health, Bethesda; and 'Division of Human Genetics,

Departments of Pediatrics and Obstetrics and
OCHOBaHa Ha de facto ctaHaapTax, Gynecology, University of Maryland School of

Medicine, Baltimore

TaKUX Kak popmatbl $panios u
CTPYKTYypa 6a3 AaHHbIX

Reference

Deiler JH (1909) The settlement of the German coast of Loui-
siana and the Creoles of German descent. Americana Ger-
manica, Philadelphia

© 1993 by The American Society of Human Genetics. All rights reserved.
0002-9297 /93 /5303-0027$02.00

Mutation Nomenclature Extensions and Suggestions S
to Describe Complex Mutations: A Discussion

Johan T. den Dunnen'* and Stylianos E. Antonarakis®*
'MGC-Depamnem of Human and Clinical Genetics, Leiden University Medical Center, Leiden, The Netherlands The Designation of Mutations
Division of Medical Genetics, University of Geneva Medical School, Geneva, Switzerland To the Editor-

Am. . Hum. Genet. 53:783-785, 1993

Many different conventions are used for the primary

Consistent gene mutation nomenclature is essential for efficient and accurate reporting, testing, ] ! ¢
designation of mutations. Commonly, the amino acid

and curation of the growing number of disease mutations and useful polymorphisms being discov-

ered in the human genome. While a codified mutation nomenclature system for simple DNA change that has been deduced from the nucleotide sub-
lesions has now been adopted broadly by the medical genetics community, it is inherently difficult stitution is employed, but often the cDNA number, the
to represent complex mutations in a unified manner. In this article, suggestions are presented for genomic number, or even a “nickname” based on a
reporting just such complex mutations. Hum Mutat 15:7-12, 2000. @ 2000 Wiley-Liss, Inc. restriction site or a patient’s name has been used. These

) ) ) ) notations are not, of course, mutually exclusive, and
KEY WORDS: complex mutation; mutation detection; mutation database; nomenclature; MDI several of them are used in first desctibing a mutation.




Ctpykrypa VCF-paunnos

##tfileformat=VCFv4.1 3020s/1080K
##fileDate=20090805
eapudHmel
#CHROM POS ID REF ALT QUAL FILTER INFO
4 14370 rs6054257 G A 29 PASS
16 87465 rs6040355 ATGC A 30 PASS
21 14489 rs5896654 G GAT 28 PASS

Mpenmywecteom VCF aBnaeTca BO3MOXKHOCTb A06aB/IeHMNA CTPYKTYPUPOBAHHOMN
nHpopmaunm B nona INFO




dbSNP npeacrasnaer cobon Hanbonee nonHbIN
o6Lweno0CcTynHbIM UCTOYHUK MHPOPMALMN O reHETUYECKOM
Bapuauuu

reHeTUYecKmMx NoIMMopPr3amax YenoBeKa NpeacTaBaseT
n3 ceba ¢pamn paamepom okono 8 6, KoTopbIn

) COLEPKUT:

C MpeactasneHHas B sBuae VCF nHpopmauma o

NCBI 53 417 385 3anucen, cpeay KOTOpbIX
SNP/MNP 46 177 146
(86,4%)
NHcepuumn 3088 167 (5,8%)
Neneunn 4152 072 (7,8%)

75 126 3anmMcen aHHOTMPOBAHbI KaK
KIMHNYECKU-3HAYMUMDble




VCF B KauectBe dpopmaTta AnAa XpaHeHUA AaHHbIX reHeTU4YeCKnxX
noammopdmsamos

Mpnumep 1:

GATTTCGA... -> GATTTTCGA...

JTO U3MEeHeHMe Nocnea0BaTe/IbHOCTU MOXKeT 6bITb npeacrtaBaeHo 4YeTbliPpbMA

pa3nndyHbimu 3anmcamm VCF

Pos Ref Alt
2 A AT
3 T TT
4 T TT
5 T TT




VCF B KauectBe dpopmaTta AnAa XpaHeHUA AaHHbIX reHeTU4YeCKnxX
noammopdmsamos

Mpumep 2:

TCAGAGCAT... -> TCAGCAT...

3TO N3MEeHeHMe NOCNeJ0BaTENbHOCTU MOXKET ObITb NPeACTaBAEHO TPEMSA
pa3nandyHbimu 3anmcamm VCF

Pos Ref Alt
CAG C
AGA A
GAG G




VCF B KauectBe dpopmaTta AnAa XpaHeHUA AaHHbIX reHeTU4YeCKnxX
noammopdmsamos

Mpumep 3:

ACGTCCTCAG... -> ACGTCAG...

JTO U3MeHeHMe NocnenoBaTe/IbHOCTU MOXKeT ObITb npeacrtaBiaeHo TpemMAa

pa3nandyHbimu 3anmcamm VCF

Pos Ref Alt

3 GTCC G

TCCT T

5 CCTC C
Bl EILIE Bl BB




VCF B KauectBe dpopmaTta AnAa XpaHeHUA AaHHbIX reHeTU4YeCKnxX
noammopdmsamos

VCF ponyckaeT ABYCMbIC/IEHHOCTb B 0603HaUEHUM OAHUX U TEX XKe
reHeTUYeCcKMX BapMaHTOB, YTO NPUBOAUT K APamMaTUYECKUM NOoCAeaCcTBUAM Npu
ero UCNob30BaHMM A1 aHHOTALUN:

* O4HO 1 TO Ke PpaKTUYecKoe U3MeHEHUE NOCNe0BaTE/IbHOCTU MOXKET MMETb
HECKO/IbKO aHHOTaLWI, NPOoTUBOPEYALLUX APYT APYTY.

* [pn cpaBHEHUN OBHAPYMKEHHbIX NPU CEKBEHNUPOBAHUN NOAMMOPEUIMOB C
3anncAMM 6a3bl JaHHbIX BO3MOXHa NoTepsa AaHHbIX aHHOTaUMKU (M3BECTHbIE
MYyTaLUM MOTYT ObITb KnaccndumumMpoBaHbl Kak HEM3BECTHbIE).

[ns Toro, 4ytobbl OLUEHNTb MAcWTabbl BbIPOKAEHHOCTM, OblNa HaNMCcaHa
nporpamma, aHanmsupyrouwaa ¢amnol VCF dbSNP




OueHKa BbipoXXaeHHocTn 3anucen dbSNP

Cpeau 3anucen dbSNP:

NHcepuunmn 3088 167 (5.8%) B Tom uncne 385437 CMHOHMMOB
(0.7% ot obuiero yncna mytaumi, 12.5% ot ymcna nHcepuuni)

Neneunn 4152 072 (7.8%) B Tom yncne 317437 CMHOHUMOB
(0.6% oT1 obuiero yncna 3anucemn, 7.6% ot uncna geneyni)

Obuwee yncno mytaumim 53417385

Cpegmn 75 126 KNMHUYECKU-3HAUYMMbIX 3aMUCEN:

NHcepummn 9 cuHoHMmoB cpeamn 3970 sapuaHTos (0.2%)

Neneunn 109 cnHoHumoBs cpean 1380 BapmaHToB (7.9%)




OueHKa BbipoXaeHHocTu 3anucent dbSNP
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dopmat VCF He nogxoauTt ana xpaHeHUa noammopdpumsmos
B 6a3e AaHHbIX

1. Kakon popmaT ncnonb3osBaTb ANA OA4HO3HAYHOM
naeHTUGUKaumum NnoaMMmopePm3amoB?

2. Kak obecneuntbs umnopt gaHHbix 3 VCF, KOTopbiN
asnseTca de facto ctaHpapTom?




Kakou dpopmart ucnonb3oBaTtb AN O4HO3HAYHOM
naeHTudukaumm nonmmopdmnamos?

GATTTCGA... -> GATTTTCGA...

TCAGAGCAT... -> TCAGCAT...

ACGTCCTCAG... -> ACGTCAG...

BapuaHT 04HO3HAYHO NAEHTUPUNLMPYETCH C MOMOLLBIO ABYX AKOPHbIX
OCHOBaHWM N NOC/IeA0BaTENbHOCTU, NEXKALLEN MEXKAY HAMU B
M3MEHEHHOM BapuaHTe.




Kak obecneuntb umnopt gaHHbix U3 VCF, KOTOpbiK ABAseTCA
de facto cranpgapTom?

< ] £ ]

N N

NI NJA{B|C[NIN|N|N|N|NJA |B|C|N|N

Heneuna 1 Heneuna 1




Kak obecneuntb umnopt gaHHbix U3 VCF, KOTOpbiK ABAseTCA

de facto ctraHpapTom?

Katoy mytauum

X

D

A

Bce BAPWMAHTHI (Kal-( dHHOTUPOBAHHbLIE, TAK U NOJZTYHYEHHbIE B PE3Y/IbTATE

NpoBeAeHNs CEKBEHNPOBAHUA) nepea nomelleHnem B 6a3y AaHHbIX

npeobpasytoTca B HeABYCMbICNEHHbIN dopmaT




Anroputm npeobpasosaHuna VCF

Algorithm 1 Creation of AKA identifier

Require: ref corresponds to reference in appropriate positions
Require: ref and alt do not have similar bases in the same positions

1
2
3
4:
B:
6
7
8
9

10:
11
12:
13:

procedure CREATEIDENTIFIER(ref[], alt[], coord, re ferencel])

la + coord — 1 > Left anchor
ra < coord + length(ref) > Right anchor
change + alt > Sequence change
if length(alt) = 0 then > This is deletion

la,ra + EzxpandBorders(ref,la,ra,reference)
change + referencella + 1,ra — length(ref)]
else if length(ref) =0 then > This is insertion
la,ra + ExpandBorders(alt,la,ra,reference)
change < referencella + 1 : coord| + alt + re ference|coord : ra]

end if

return la,ra, change

end procedure

14: procedure EXPANDBORDERS(seq([], la, ra, referencel])

15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:

[ + length(seq)

L « length(reference)

i+ la

j+<ra

while i > 0 and seq[(l — (la — i — 1)) mod l] = reference[i] do
i+1—1

end while

while j < L and seq[(j — la — 1) mod ] = reference|j] do
j+—g+1

end while

return i, j

26: end procedure
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