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CpaBHEHME TOYHOCTU
nannnamHoB obpaboTkm NGS
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3a4yeM 37O Bce?

[1ns ncnonb3oBaHus NGS B
KIMMHNYECKON NMpaKkTuKe
HY>XHbl TOYHbIE U
BOCNpPOU3BOAUMbIE
pes3ynberarhl

HoBble unu ctapele
nporpamMmmbl?

Kak ux cpaBHuBaTbh?
KTO Kpy4e?

[TlannnanHoB MHOro, a npaBga
ONHA
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Henb3da NpocTo Tak B3ATb U MNONYy4YnTh vcf
doann!




YTO Mbl n3mMepsem?

PeanbHoOC

+Tb —

OxxngaHue




YTO MbI n3mepaem?

Type I error Type II error

(false positive) (false negative)
| § ‘ You're not
i _ pregnant
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|_pregnant




Y4TO Mbl n3mMepsaem?

* ToyHOCTb (Precision) = TP / (TP + FP) — Kak MHOIo
HanOeHHbIX BApMaHTOB Ha CaMOM Jere eCTh;

* UyBCTBUTENLHOCTbL (Sensitivity) = TP / (TP + FN)
— KaK MHOro HangeHHbIX BapMaHTOoB
noaTBepAnnoch C y4eTOM He HauOEeHHbIX
BapMaHTOB;

* CneyndundHocTb (Specificity) = TN / (TN + FP) —
Kak MHOIo He Hau4eHHbIX BapuaHTOB
NEenNcTBUTENbHO HET

@ siNnOM



«3o5oton» obpaseL, NIST

e Cembs 13 KOTbl: NA12878 Genome in a
Bottle

 OYEHb xopoluo oxapakTtepusoBaH




«3o5oton» obpaseL, NIST

Mapping Cov- Read Genome/

Source® Platform algorithm erage length exome
1000 Hlumina

G Galix Bwa 39 44 Genome
1000 Hlumina
Genomes Gallx

Bwa 30 54 Exome

1000 454 Ssahal2 16 239 Genome
Genomes

Mumina
X Prize HiS Novoalgn 37 100 Genome

XPrize SOULD4 \LiMescope 24 40 Genome

Complete Complete CGTools
Genomics Genomics 20 L 3 Genome

Humina

Broad HiSeq Bwa 68 93 Genome
Wumina

Broad HiSeq Bwa 66 66 Exome
Hlumina

Humina HiSeq CASAVA 80 100 Genome
Humina

Bluminag HiSeq- Bwa 56 99 Genome
PCR-free
Hlumina

lumina HSeg~- Bwa 190 99 Genome

PCR-free




Total : Concordant SNP : Concordant Indel : Concordant

{ { | { |

Total : Discordant (missing) SNP : Discordant (missing) Indel : Discordant (missing)
Total : Discordant (additional) SNP : Discordant (additional) ~ _ Indel : Discordant (additional)

http://bcb.io/2013/02/06/an-automated-ensemble-method-for-combi 0

ning-and-evaluating-genomic-variants-from-multiple-callers/




Low concordance of multiple variant-calling
pipelines: practical implications for exome and

genome sequencing (1) - SNP
A)

GATK

GNUMAP
SOAPsnp

Number of SNVs
Percent of total
Ti/Tv Ratio

SAMTools

Genome Medicine 2013 5:28 SNVer
DOI: 10.1186/gm432



Low concordance of multiple variant-calling
pipelines: practical implications for exome and

genome sequencing (2) - SNP

B) 0)

GATK GATK

SOAPSHP SOAPSHP

177
0.5%
1.79 : 2.40
SAMTools SAMTools e
SNVer SNVer

Genome Medicine 2013 5:28
DOI: 10.1186/gm432



Low concordance of multiple variant-calling
pipelines: practical implications for exome and
genome sequencing (3) - InDels

A)
GATK SAMTools

305
7.8%

SOAPindel

Genome Medicine 2013 5:28
DOI: 10.1186/gm432



Low concordance of multiple variant-calling
pipelines: practical implications for exome and

genome sequencing (4) - InDels

B) 0)

GATK SAMTools GATK SAMTools

134 237
7.6% 10.1%

SOAPindel SOAPindel
Genome Medicine 2013 5:28
DOI: 10.1186/gm432



Y4TO MbI peLunnm npoBepuUTL?

Bowtie 2 (version 2.1.0,
http://bowtie-bio.sourceforge.net/bowtie2/index.shtml)

BWA-MEM (version 0.7.8, http://bio-bwa.sourceforge.net/)

Novoalign (version 3, http://www.novocraft.com/products/novoalign/)
GATK Haplotype Caller (https://www.broadinstitute.org/gatk/)
SAMtools (version 0.2.0, http://samtools.sourceforge.net/)

FreeBayes (version v0.9.21, https://github.com/ekg/freebayes/)

Platypus (http://www.well.ox.ac.uk/platypus)

@sinowm



To4HOCTb (Precision),

%

Pe3ynkraTtbl ccnegoBaHug iBinom
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To4HOCTb (Precision),

D6 ¢

Pe3ynkraTtbl ccnegoBaHug iBinom
NA12877 (cumynnpoBaHHbIN 3K30M)
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HyBCTBUTENLHOCTH (Sensitivity),
%

bowtie2 Freebayes
bowtie2 SAMtools
bowtie2 SAMtools2
bowtie2 SAMtools3
bowtie2 gatk _hc
bwa-mem Freebayes
bwa-mem Platypus

bwa-mem SAMtools

novoalign SAMtools3

novoalign gatk_hc



Pe3ynbrathl uccnegoBaHU4 iBinom —
obpa3zel, NA12878, obLyme SNP

Platinum

BWa-mem + GATK_HC

BWA-mem + samtools

BWA-mem + samtools2




[lapa cnoB 0 BaXKHOCTW
HaCTpoeK

@ bwa_samtools_new2 @ bwa_samtools_new3 @ bwa_samtools_newd @ bwa_samtools_new5

| | 83'388%"/;459/
83.380%
| | | 90.307%
e
| 90.307%

Specificity

99.991%
99.992%
99.991%
99.991%
0.00% 20.0% 40.0% 60.0% 80.0% 100%

Precision Rate = TP/TP+FP), Sensitivity = TP/TP+FN), Specificity = TN/ATN+FP})

* bwa_samtools_new?2 -- "call -c" (6e3 cneymanbHbIX ONLUA)
* bwa_samtools _new3 -- "call -p 0.2 -c --output-type v -v -"
* bwa_samtools _new4 -- "call -p 0.5e-2 -c --output-type v -v -"



BbiBOoObl ccrieaoBaHUs iBinom

* He Bcerga 2 xopoLwumx Tyrna XopoLuo
paboTatoT BMecTe (npumep: BWA-MEM +
GATK HC)

* HpaBAaLwmeca HaMm nannnanHbl:
BWA-MEM+Samtools 2 1 Novoalign+Samtools

@ siNnOM



[lodemy pasHble nannnanHbl garT
CTOJ1b OTNMYarLnecd pesynbrarthbl?

* [loTOMY 4YTO BXOAALLME B NannanHbl
OM10KM BapbUPYHOTCS, MEHAS YCIoBUA ON4
NPUHATUA KOHEYHOTIO peLleHnda o MyTaummn

* [10 30% SNP 1 InDels nexart Kak pa3 B 3TOU
obnactu HeonpeaeneHHOCTN.

* Ecrnn HeEMHOro NoweBeNnUTb UCXoOHbIE
yCIioBU4A (I'IOKprTI/Ie, Ka4yeCTBO
HyKJ'IeOTVI,EI,OB), N3MEHAETCAH pe3yJibrart
KOJIJIUHIa.



Kak npoBepuUTb CBOU

Home Start Test Reports Discuss About Advisors

A

Variant Calling
Test & Compare your in-house ~
genome analysis pipeline! —> w
@i [ 9. 3. P liEs
Download Test Data Analyze Genome Upload Results Explore Reports Community Discussion
Choose from a variety of You process the data locally GCAT instantly analyzes Visualize your results Discuss reports and
different NGS platforms. using the tools of your choice. your results in the cloud. and compare to others. shape the direction of
GCAT.

http://www.bioplanet.com/gcat



PrecisionFDA Challenge

February 25, 2016 through April 25,2016

INPUTS

YOUR PIPELINE

OUTPUTS

REPRODUCIBILITY

ACCURACY

[ GarvanFASTQs

(rerun)

[ HLIFASTQs

D Garvan VCF D Garvan Rerun VCF D HLI VCF

N

Reproducibility
Comparison #1

N

Reproducibility
Comparison #2

[N

Accuracy

Comparison #1a

s

Accuracy

Comparison #1b

g

Accuracy

[ NiIsT-v2.19 VCF

Comparison #2



Dataset/Site
Contributor

Files

Library Prep
Read Length
Insert Size

Instrument

TecToBble dpbavnsbl

Garvan
Garvan Institute of Medical Research

[INA12878-Garvan-Vial1_R1.fastq.gz

[INA12878-Garvan-Vial1_R2.fastq.gz

TruSeq Nano DNA Library Prep kit, v2.5, with no sample multiplexing
2x150bp
350bp

HiSeq X (one lane)

HLI
Human Longevity, Inc.

[ATSNano_1lane_L0O08_13801_NA12878_R1_001.fastq.gz

[ TSNano_1lane_L008_13801_NA12878_R2_001.fastq.gz
TruSeq Nano NA12878 library, sequenced with the original V1 chemistry
2x150bp

319bp

HiSeq X (one lane)

BHumaHue! Pa3amep Kaxkgoro cxxatoro dpavna okoso 50
[0



[Tpobnembl

* HeBOCNpPON3BOAMMOCTL PEe3yNLTaTOB
OOHOro 1 TOro e nauvnnanHal

— MHorune konnepbl UCNOMb3YOT BEPOATHOCTHbIE
MoZaenu

— B cuny BepoATHOCTHOW NpuUpoabl pesynbsraThl
2 3aMnycKoB OHOr0 U TOro e navnnanHa

PASJINHAKOTCH
* [1pobrnemsbl ¢ pedepeHcoM (oaxe
PrecisionFDA Challenge pekomeHayeT
GRCh37)




Kak Tenepb C 3TUM XUTb?




