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Most analysis tools run only in the
Linux environment
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't takes a long time to get a result
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It is error-prone to orchestrate different analysis tools

DATA CLEANUP VARIANT DISCOVERY E> EVALUATION

1 _ veea | | AnlyisReady Var. Calling | |1
- R Reads HCin ERC mode
-

v
Map to Reference

[ Genotype Likelihoods]
BWA mem

.| Analysis-Ready SNPs
Variants & Indels

¥

Joint Genotyping Al:l::t::i:)n /
7 :

Mark Duplicates
& Sort (Picard)
lndel Reallgnment . [Raw Variants ] :
. i ! : Variant Evaluation

eccsccce

Base Recallbratlon : Variant Recalibration : look good?
: separately per variant type :
Analysis-Ready ceeet : : : A.
Reads :
Alysis Ready m W : © ©
Variants y e
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Analysis Online

High Performance Pipelines A Home BE Support
for NGS Data Analysis o o .i’ Guide

1. Fix bug of Whole Genome & Exome MVariant Detection for mouse (10 Nov 2016).

2. Haplotype-based DNA Variant Detfection Analysis and new function of project data sharing are now
supported by HiPipe Profrssional (10 May 2016).

3. RNA Variant Detection Analysis is now available in HiPipe Profrssional (3 Feb 2016).

HiFipe provides high performance NGS data analysis pipelines with intuitive user interface to the community so that
researchers with minimum IT or bioinformatics knowledge can perform common analyses on NGS data. 3 TB of storage
space is reserved for each task. Please see Info for details.

Search Task ID: m

DNA Analysis RNA Analysis

Whole Genome & Exome Differential Expression

Variant Detection Analysis

De novo Assembly e Gene Fusion Detection e

miRNA analysis e

Exome CNV Detection

{Experimental)

Variant Detection (gxperimentar)

( http://hipipe.ncgm.sinica.edu.tw/ )



http://hipipe.ncgm.sinica.edu.tw/

DNA Variant Detection
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DNA: De Novo Assembly

Contig Length Distribution

Rank

750

1,000

Ok 2.5k

Contig Length Ranking
Top #1: 21300 nucleotides
N50: 4868 nucleotides

Sk 7.5k 10k 12.5k
Contig Length (nucleotide)

15k
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20k

225

[=] contige.fa E3 |
1 >HODE_4 length 3695 _cov 11.429500

CCATGCGCAGCACTTICTICTTTARRTTGACATTGGCACARRACGCCACCRACCARRAAGEATT
A GATTGCAGTTCCTAGGRATTCTGCTARATATACATTCATATTARATGTCCTCCCARRD
A GRCRLAGRGATTCCTACACTAGCAGTTTIGGCTCGTAGRRRTCTCCCGTCTCTATTCTAT
GIATTARCTTTTATTATATTTGTTATGATACTATCGATAT GARAGCGTTGTCARATGETTT
TTGTAR e TTTTGTCAR A TTTARTTTTTCAAGTCTTTATAARAGTAGTITAATTTGARS
ACTAGRL A TRACCAATCCTARCTARTTTATITATGACGCTCTITIGITTAATTIGACATICT
TCAGCCATATTTITIAT GACTAGTITGCATITITIACTAATARACACCTCTARLACTITAL
TGATITT AT CGITTTAGAGGIGCTARTTATTITTATITGATTATITITIGTITIIGATACCT
A CTGCAT AT CCCAT AT GRARAL CGECITITITTATIATGITATATGACTARATCTCGTGARD
11 AL TGRARTTTTTGCAGRACTTATGATITACCRALACTTTATCATALCTAGTAGTITACATATT
TCGCICCATTTTTARCAGCTICATIGRACTTCAT CTATTGTATTARTTAGGCCACCTGCRAD
TEACTTGTGIGTIIGIITCTITCIGARTATGATGARTCEGCTITACTCGCARCACCTGEAN
GTACTTCALCARR R TCAGETTCARCTTTITTITATCARATCTATACTGCGTTTCAATGCTT
GACTATCAATAATARATACTCTARRAATCGTTARAGTATTTAAT GATTTAGCITTTTTTA
TTACTITAGATTTAGT CGATACGATACCTTTTGGCTIGTATIGCTGRATARTRAAATTCAC
17 TIGCARRTTCATCGTGGCTTARACCTTTTATCARATCTATATGRATARLAACACTCTATAT
GATTITGCTTCAGCRAATTCCAT AR TACTITITATATGTCCTATATGCATATCTAGRAGCA
CACACATTTITATAGTCTGTTITAATCAGTITCTCTARATCTTTARTGTTITCTTATAGCAG
GCAATATGITGTIATTCACTIGATICATCCICICTACATCACACGCTTARATRAATTTITIC
TARTICGTATTTIGAA R R A TT A A TCATTATIGEACGACCAT CTGGACAT CTARATGEATC
TICCGCITCICTI AT IGATCAATTARATCAGRCATTITCATGTTITIITGIARATAATGATT
CGCTIITAAT GEATITTITACAT GACATCATGATTGCTACATCTICACGTAATTITITIGAT
ATCTRACTTTITITICICTICCAR AR TTAGCTCARTCATATCTTTAATAATTTICTICTACTTIC
ATCTITAGGEGRAACCARACTGEATAGCTACTTACAATATARTCATGACCACCRARARTETTC
TR AT EATRCCTACTIGTIGARGCTCATTTTITATATTIGATCARTGACTARTTIGTTCATC
TTTTGARARATGAA AT GTTALCGEEATTAATARATCTTGTACTICATTGGTARCCTCACC
TATTTTATCTCGAA A TATTCATATTTTATTICTITCTTGAGCTGCATGCTGGTCAATCAT
GTACATGCCARATTCATTTTGAGCAATARTATACGTTICCATGTACTTIGTCCARCRRTTTC
CATATATGGAATTCTTCGTTTAGGGTICTITACTTITTIIGTITCCTTTAATATCGTTTACATC
ATRATA AT ATCAGAC G TTTATTCTCATAATTTTGCACAGTTGTACCATCATTTGAATC
A R TGTTTGATCCATTICTIGT AR AT TTCTTGITECTTTTTTCAAGTAGTCTTCATCTTT
TICACGIGIATTATTATARCCAGRRGATTCATCATCAGCTATTARACTTITCAGATGTITIT
CeTTACGAATGLATTATATGAATCTICTITIATAACTATCTICATCGITITGATIITICTIIC
CATARRTGGCTTACTGITACTIICTITICAGATGARRRCGTCTICICTIIGEITATICICICT
GITIIGICITIGITCARATTCGATITITIGIIGITCGAATGRATGTALRTACTITATTITIIT
TTITGGCACATALTCCARGTTATTITTAGGRAATTARATATACGETCTTITARATGCTICTIG
TR TITGCICAC AR TCARTTGETATAGTTIGCICITCITITGRATARACGCACTTICTAGTTT
TGITGEATGRALCATTTACGTCTACTARGATTGGATCCATTICAATATTAATATARCARAT
CeEEARCCTACCTATT T TARGAGT GTATGATAGCCTICTARARTCGCTTITATTTAGCAT
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DNA: Exome CNV
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RNA: Differential Expression

Differential Expression

Barplot - Significant Genes (TOP 10)

Boo
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& B condition_normal
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A barplot of FFKIM values with confidence intervals for significant genes. &
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chr36 chri7 45411676 50445763 SANG0A45E87FIeN
chr2@ chrl7 40411676 50445703 34MS0445687F16M CGCACTCTTCCTGACCCOCGATCCTEEEECCEAG
chrl@ chrl7 49411676 509445783 34M50445687F16M CGCACTCTTCCTGACCCOCGATCCTEEAECCGAG
o chr@ chrl7 49411676 594457083 34M59445687F16HM CGCACTCTTCCTGACCCOCGATCCTEEAGCCGAG
chr@ chrl7 49411676 59445703 34M59445687F1EM CGCECTCTTCCTGACCCCCGATCCTEEEECCEAG
chr2@ chrl7 49411676 59445703 34M59445687F16M CGCACTCTTCCTGACCCCCGATCCTGGEAGCCGAG
chr2@ chrl7 49411676 594457083 34M59445687F16M CGCACTCTTCCTGGCOCCCGATCCTEEAECCEAG
chr2@ chrl7 49411676 594457083 34M59445687F16M CGCACTCTTCCTGACCCOCGATCCTGGEAGCCGAG
chr2@ chrl7 49411676 594457083 34M59445687F16M CGCRCTCTTCCTGACCCOCGATCCTGEAGCCGAG
chr2@ chrl7 40411676 50445703 34MS0445687F16M CGCACTCTTCCTGACCCOCGATCCTEEEECCEAG
chrl@ chrl7 49411676 509445783 34M50445687F16M CGCACTCTTCCTGACCCOCGATCCTEEAECCGAG
chri@ chrl7 49411677 594457084 33M59445687F17HM GCGCTCTTCCTGACCCCCGATCC TEEGECCGAG
chri@ chrl7 49411678 59445705 32M59445687F18M CECTCTTCCTEACCCCCGATCC TEEEECCEAG
chr2@ chrl7 49411678 59445705 32M59445687F18M CGCTCTTCCTGRACCCCCGATCC TAEGECCGAG
- chr2@ chrl7 49411678 59445785 32M59445687F1EM CGCTCTTCCTEACCCCCGATCC TEEAGCCGAG
——- chr2@ chrl7 49411679 59445786 31MS59445687F19M GCTCTTCCTGACCCCCGATCC TGGEGCCGAG
e—— chr2@ chrl7 49411688 59445707 3@M59445687F20M CTCTTCCTGACCCCCGATCCTAEGECCGAG
— chr2@ chrl7 40411688 50445767 3@M59445687F20M CTCTTCCTGACCCCCGATCC TREGECCGAG
— chri@ chrl7 49411688 509445787 3@M59445687F20M CTCTTCCCGACCCCCGATCC TAEGECCGAG
—— chr2@ chrl7 49411682 59445789 28M59445687F22M CTTCCTGACCCCCGATCCTEEAGCCGAG
— chr2@ chrl7 49411682 59445709 28M59445687F22M CTTCCTGACCCCCGATCCTEEEGCCGEAG
chr2@ chrl7 49411682 59445709 28M59445687F22M CTTCCTGACCCCCGATCCTGGAGCCGAG
> chra@ chrl7 49411682 59445709 28M59445687F22M CTTCCTGACCCCCGATCCTGGEAGCCGAG
chra@ chrl7 49411684 59445711 26M59445687F24M TCCTGACCCCCGATCCTGGEAGCCGAG
— — chr2@ chrl7 49411685 59445712 25M59445687F25H CCTGACCCCCGATCCTGGGEGCCEAG
—— chr2@ chrl7 40411686 50445713 24M50445687F26M CTGACCCOCGATCCTEGEGEGCCEAG
— ——— chri@ chrl7 49411686 50445713 24M509445687F26M CTGACCCOCGATCCTEEAECCGAG
chr2@ chrl7 49411686 59445713 24M59445687F26M CTGACCCOCGATCCTEEAGCCGAG
— < — chr@ chrl7 49411686 59445713 24M59445687F26M CTGACCCCCGATCCTEGEEGECCEAG
e — chr2@ chrl7 49411687 59445714 23M59445687F27M TGACCCCCGATCC TGEGECCGAG
e ———————————<f— chra@ chrl7 49411687 59445714 23M59445687F27M TGACCCCCGATCCTGEGGCCGAG
chra@ chrl7 49411687 59445714 23M59445687F27M TGACCCCCGATCCTGEGGCCGAG
chra@ chrl7 49411687 59445714 23M59445687F27M TGACCCCCGATCCTGEGGCCGAG
chr2@ chrl7 40411687 50445714 23M509445687F27M TGACCCCCGATCC TGEGECCGAG
chrl@ chrl7 49411687 50445714 23M50445687F27H TGACCCCCGATCC TGGEGCCGAG
chri@ chrl7 49411688 59445715 22M59445687F28M GACCCCCGATCCTGEAGCCGAR
chr@ chrl7 49411688 59445715 22M59445687F28M GACCCCCGATCCTGEEAGCCGAG
chr2@ chrl7 49411688 59445715 22M59445687F28M GACCCCCGATCCTGGEAGCCGAG
(a) supporting reads in blue and contradictilchr2e chri7 49411888 59445715 22M59445687F28M GACCCCCGATCCTGGGGCCGAG
chr2@ chrl7 49411689 59445716 21M59445687F29M ACCCCCGATCCTGGGGCCGAG
chr2@ chrl7 49411691 59445718 19M59445687F31M CCCCGATCCTGGGECCGAG
hr2@® chrl7 49411691 59445718 19M59445687F31M CCCCGATOCTGREGCCGAG
chrl@ chrl7 49411691 59445718 19M59445687F31HM CCCCGATCCTGGEECCGAG
chr@ chrl7 49411691 59445718 19M59445687F31M CCCCGATCCTGGGECCGAG
Jchr2@ chrl7 49411691 59445718 19M59445687F31N CCCCGATCCTEEGECCGAG
[ h r 2@ =C h ™ Jenr2e chri17 40411892 59445713 18M59445687F32M CCCGATCCTREGECCGAG
chr2@ chrl7 49411692 59445719 18M59445687F32M CCCGATCCTREGECCGAG
chr2@ chrl7 49411692 59445719 18M59445687F32M CCCGATCCTREGECCGAG
Left Side chr2@ chrl7 49411692 59445719 18M59445687F32M CCCGATCCTREGECCGAG
chr2@ chrl7 48411602 59445719 18M50445687F32M CCCGATCCTEEGECCGAG
chrl@ chrl7 49411692 59445719 18MS9445687F32M CCCGATCCTEEGECCGAG
chri@ chrl7 49411693 59445720 17M59445687F33M CCGATCCTGGEGCCEAR
chr pos gene symbol chr@ chrl7 49411693 59445720 17M59445687F33M CCGATCCTEGEGCCEAG
chr2@ chrl7 49411693 59445720 17M59445687F33M CCGATCCTGGEGCCEAG
BCAS4(exonl) chra@ chrl7 49411693 59445720 17M59445687F33M CCGATCCTGGGEGCCEAG
chr2a 49411789 ] chr2@ chrl7 49411693 59445728 17M59445687F331 CCGATCCTGGEECCEAG
49411465-4941178% chr2@ chrl7 49411693 59445728 17MS9445687F33M CCGATCCTGGGGCCGAG
chra@ chrl7 48411603 50445720 17M50445687F33M CCGATCCTGGEGCCGAG
. chrl@ chrl7 49411603 50445720 17M59445687F33M CCGATCCTGGEGCCEAG
Seq: CTCTTCCTGACCCCCEAGLLTGEEECCEAG chri@ chrl7 49411694 59445721 16M59445687F34M CGATCCTEGEECCGAG
chr@ chrl7 49411694 59445721 16M59445687F34M CGATCCAGGEECCGAG
Dep: 9999999999999999995999999993999 chr2@ chrl7 49411694 59445721 16M59445687F340 CGATCCTGEEECCGAG
chr2@ chrl7 49411694 59445721 16M59445687F34M CGATCCTREGECCGAG
. . chr2@ chrl7 49411694 59445721 16M59445687F34M CGATCCTREGECCGAG
Spanning reads: 1@3 chr2@ chrl7 49411694 59445721 16M59445687F34M CGATCCTREGECCGAG
Spanning mate pairs: 113 chra@ chrl7 40411604 50445721 16M59445687F34M CGATCCTAGGECCGAG
. . . chr2@ chrl7 49411604 59445721 16M59445687F34M CGATCCTEEGECCGAG
Spanning mate pairs where one end spans a fusion: 1%cnrie chr17 49411696 59445723 14M59445687F36M ATCCTGEGECCEAG

CGCGCTCTTCCTOACCCCCGATCC TEGaGLLGAG GTALCTT TGACAGEAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

QTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAG

GTACCTTTGACAGGAGE
QTACCTTTGACAGGAGCG
GTACCTTTGACAGGAGCS
GTACCTTTGACAGGAGCS
GTACCTTTGACAGGAGCGET
GTACCTTTGACAGGAGCGETG
GTACCTTTGACAGGAGCGTG
GTACCTTTGACAGGAGCGTG
GTACCTTTGACAGGAGCGTGAC
QTACCTTTGACAGGAGCGTGAC
GTACCTTTGACAGGAGCGTGAC
GTACCTTTGACAGGAGCGTGAC
GTACCTTTGACAGGAGCETGACCT
GTACCTTTGACAGGAGCGTGACCCT
GTACCTTTGACAGGAGCGTGACCCCG
GTACCTTTOACAGGAGCGTGACCCTE
GTACCTTTOACAGGAGCGTGACCCTG
QTACCTTTGACAGGAGCGTGACCCTG
GTACCTTTGACAGGAGCGTGACCCTEL
GTACCTTTGACAGGAGCGTGACCCTEL
GTACCTTTGACAGGAGCGTGACCCTEL
GTACCTTTGACAGGAGCGTGACCCTEL
GTACCTTTGACAGGAGCGTGACCCTGL
GTACCTTTGACAGGAGCGTGACCCTGE
GTACCTTTGACAGGAGCGTGACCCTGCT
GTACCTTTGACAGGAGCGTGACCCTGCA
GTACCTTTGACAGGAGCGTGACCCTGOC
GTACCTTTGACAGGAGCGTGACCCTGCT
GTACCTTTGACAGGAGCGTGACCCTGCTG
GTACCTTTGACAGGAGCGTGACCCTGCTGEA
GTACCTTTGACAGGAGCGTGACCCTGCTGEA
GTACCTTTGACAGGAGCGTGACCCTGCTGEA
GTACCTTTGACAGGAGCGTGACCCTGCTGEA
GTACCTTTGACAGGAGCGTGACCCTGCTGGEA
GTACCTTTGACAGGAGCGTGACCCTGCTGEAG
GTACCTTTGACAGGAGCGTGACCCTGCTGEAG
GTACCTTTGACAGGAGCGTGACCCTGCTGEAG
GTACCTTTGACAGGAGCGTGACCCTGCTGEAG
GTACCTTTGACAGGAGCGTGGCCCTGCTGEAG
GTACCTTTGACAGGAGCGTGACCCTGCTGEAG
GTACCTTTGACAGGAGCGTGACCCTACTGEAGE
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGE
GTACCTTTGACAGGAGCGTGACCCTGC TGEAGE
GTACCTTTGACAGGAGCGTGACCCTGC TGEAGE
GTACCTTTGACAGGAGCGTGACCCTGC TGEAGE
GTACCTTTGACAGGAGCGTGACCCTGC TGEAGE
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGS
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGS
GTACCTTTGACAGGAGCGTGACCCTRCTGEAGGET
GTACCTTTGACAGGAGCGTGACCCTRCTGEAGGT
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGET
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGET
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGET
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGET
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGET
GTACCTTTGACAGGAGCGTGACCCTGCTGEAGGET
GTACCTTTGACAGGAGCGTGACCCTGCTGECGETAT

Fusion score: 551.41
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Provisional 1Dy :9_3536
Score total : 3191084
: 39
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Multiple Samples

Increasing sample size

—/

“%

Replicates in conditions

¥

Differential Expression

—  Joint calling
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HiPipe Professional

* Multi-samples
* Management, Sharing and Security
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HiPipe Professional geta

All Projects + Differential_Expz Differential Expression Analysis @ ]ﬁl

4 & Shared Projects Pipelining raw sequences into TopHat for mapping and then Cufflinks for differential expression. Usually, 12*2 Gbp (paired samples, human)

4 [ Demo
4 ] Samples Library Type
4 ||| DNA

A HGO0406
A HGOO01-NA128T:
A HGO02-NA2438'  |nclude SnRNA regions
& frag
4 GSM1024003 . Samples

Reference Genome

Gene (GTF)

A NA12878D
First Condition: MIP101
A NA12878

rna-seq data can be processed in about 2-5 days or so.
first strand (dUTP, NSR, NNSR)
[Human] 1000 Genomes Project Phase 2, GRCh37

[Human] NCBI 104

A NA12892 A Shared Projects /_Demo/ Samples / RNA / MIP101 (16 GB,
A NA12891 46 files)
> LI RNA Paired-end RNA
4 U Analyses Use alias MIP101
4 ] DNA

+ U Variant_Detectio

A Shared Projects / _Demo / Samples / RNA / MIP5FU (8 GB,

| Haplotype-baset

0O CNV_Detection
4 []RNA Paired-end RNA

32 files)

(=1 D'rl’ferential_Exiti Use alias MIP5SFU
0 Gene_Fusion

O Differential_Expr Analysis Summary
0 Fusion_Adenocz S
O Fusion_MNormal Execution Time | Software Version

0 VD_Ad i
~Adenacarqi Begin - 2016-05-12T17-10+08:00

0O VD_Normal
+ [ Thousand Genomes End - 2016-05-16T21:28+08:00
v L] Samples Duration - 4 days 4 hours 18 minutes
L Analvses

( http://hipipe.ncgm.sinica.edu.tw/workspace/ )



http://hipipe.ncgm.sinica.edu.tw/workspace/

Roles & Authorities

 Authentication

e Authorization

CT R [T

add member & viewer

add sample/analysis o o

(http://www.rsc.org/eic/2015/03/mooc-massive-open-onli

delete o o]
edit o o
view o] o] o]
download o o o)
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Security

* Logging
* Who
* When

e What

- —0 —0 —0 —0 —0 —0 —6

Qe w

Recent Activities

STEPHEN started analysis (S22
May 18th 2016, 11:24

STEPHEN updated analysis (SESPaRiaSasg
May 18th 2016, 11:24

STEPHEN created analysis ( SRS asSigag
May 18th 2016, 11:24

STEPHEN updated sample ([S338085
May 18th 2016, 11:22

STEPHEN created sample (@3558
May 18th 2016, 11:22

STEPHEN updated sample (S358580
May 18th 2016, 11:17

STEPHEN created sample [@55&
May 18th 2016, 11:17

parg)

STEPHEN created project (#5535
May 18th 2016, 11:16
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Create Analysis
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Haplotype-based variant detection from short-read sequencing

Erik Garrison and Gabor Marth

January 12, 2016

With genomic variant det
genome. Widely-used metho
information is essential for t
directly from the primary sed
use of haplotypes does not
large improvement in detecti
freebayes Bayesian variant de
model to allow for arbitrary g
numbers of alleles. To furth
of our confidence that the lg
experimental data. These ady
at the detection of SNPs, ind

Ref

Reads

Observed Haplotypes

TACCGAT
TACCGAT
ACCGAT
ACCGAT
ACCGAT
CCGAT
CCGAT

Variant
Region

CATTGGATCA
CATTGGATCA
TATTGCATCG
CATTGGATCA
TATTGGATCG
C-TTGGATCA
CATGGGATCA

CGATTCC..
CGATTCC. .

CGATTCC. ..

CGATTCC..
CGATTCC..
CGATTCC. .

CGATTCC..

CATTGGATCA

X8

TATTGGATCG

X9

CTTGGATCA

x1

CATGGGATCA

x1

Variant
Region
.GCATTGC JAAAAALR-| GACCGCA
.GCATTGC | -AARAAA-| GACCGCA
GCATTGC | -AAAAAA-| GACCGCA
LGCATTGC fAARMRAL-A) GACCGCA
LGCATTGC | —AAARAARAAY CACCGCHA
.GCATTGC JAARRAMR | GACCGCA
LGCOATTCC § AAARARAALY CACCGCR
L] - - & [ ] - @
(a), x10
(2), X/
(R). x1
(A)g Xl
- 8 -
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Scalability

_ HiPipe Professional

Basic Cloud Cluster Quad Duo Uno
storage cloud cloud local local local local
nodes 10 10 10 1 1 1
CPU 640 640 640 64 16 6
variant detection 56m 56m 56m 3.5h 8.4h 24.7h
40X human whole
genome

g » ﬁ,i‘_ﬁ E
user B4R A g R &P P;;Lr; PRy
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New Features

_ HiPipe Professional

HiPipe  HiPipe HiPipe HiPipe HiPipe HiPipe

Basic Cloud Cluster Quad Duo Uno
¥ - HAL47 @ @ @ @) O O
g > ZGB;};%;-:%. @) O O O @) @)
AR E X 1713’9 @ @ @) O O
AYiiRRERES E= @ 7 £ ] £ ] :E ] :E 9 %
WERFISNER O O O O o
P L O @ @) O O
SR AL EHLS T @) O O @) @)
M B L T O O O O O
BT SR o) o) O O
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Annotation

Voriaton View

Position Allele | Gene ID Gene Symbaol cDNA Change Protein Change Codon Position
8 forward 19819724 | c-5 4023 LPL NM_000237.2:c.1421C>G NP_000228.1:p.5474% 2
i e —— |
. R I S k I eve I Risk Level Risk Type SNP ID Average Heterozygosity Disease
[ very high [ Non-sense | 32 | 0.1742448 [va |
Flanking sequence (200 bps) Advance sequence Design primer

_, Wariations in intron and untranslated
region are not analyzed

* Risk Type

* Population Allele
Frequencies

ESE ot ESS

N-SYTIONYM oUS o 81 Diminsh ed 2

Spiong regulation

Yes
[N ]
Spliding reguatan
(protein domain abolished)
ESE ol ESS
° M Han-sense? ma 08 Diminished? o
I n a r e
L (oonsanvative charge)
—  Abolshed?. o Risk - Medu
Abokshed?

Mon-sense fiz-sense

.
(Ron-conse rv e change)
° Losmic )

Risk - High

Miz-senza
(pretin domain abalishe d)

Allele Frequency
Population Data Source
Han Chinese in The Pan-Asian Population Genomics Initiative and the Taiwan Han Chinese wa |c: 08081 0.05s
Taiwan Sequence
East Asian ancestry 1K Genomes 20110521 Integrated Variant Set - version 3 wa |C:0.881G
Eurcpean ancestry 1K Genomes 20110521 Integrated Variant Set - version 3 A |C:0.879 1
Americas 1K Genomes 20110521 Integrated Variant Set - version 3 n/A |€:0.925 G: 0.075
West African ancestry 1K Genomes 20110521 Integrated Variant Set - version 3 nya |C:0.943 | G: 0.057 %




ClinVar

* an archival database that
agoregates information about
oenomic variation and 1ts

relationship to human health.

The ClinGen and ClinVar

Partnership

Both provide resources to support genomic interpretation

Assessing the
clinical

validity ond
actionability

ClinGen - A Program

Encouraging

An NIH funded projeci data sharing of genes and

~ Promote lab : sl
Building a central rescurce that e Iheér_ relationship
defines the clinical relavance of ClinVar © diseqases

genes and variants

ClinGen is addressing the following
crifical questions:

— Facilitots patient
data sharing

through
— Is the gene associated with CoraaiConned :
disease? Experily curating
~ |s the variant pathogenic? 32,?;::?"’”""9
— |s the variant/gene = piad :
information acbonable? REoide;cUmie

knowledge 1o
ClinVar and on
clinicalgenome.org

Partnership to
improve

knowledge of Expert

genomic variation |§ Curation

ClinVar- A Database

— Funded by intramural
NIH funding

Maintaining a
publicly available
database of:

— Interpratations of the
clinical significance of

Frealy accessible and

— downloadeble public archive
of reports of the relationship
between variants and

conditions variants

Maintained by the National Supporting — Submitter information
— Cenier for Biotechnology sharing i3 : Sy

Information {NCBI) of variants Supparting evidence

and individual level
data, when
available

ClinGen Find out more online... ClinVar

htips://www.clinicalgenome.org/
@clingenresource

interpretations

hitp://vewws.nebi.nlm.nih.gov/clinvar/ E

> . 7
ClinGen Resource (@NICE Clinlcal SN

ClinGen Youtube Channel

- i |

©



ClinVar doesn’t currently support

batch

query

How can | retrieve batches of data from ClinVar?

Clinvar does not currently support a batch query interface, but there are several approaches that might still meet your needs:

Use case

Varant-specific data
for a list of genes

Variant-specific data
for a list of conditions

Gene-disease
relationships

Approaches to process batches of data

Possible solutions

Query Clinvar by listing the genes using the boolean OR, and download the results interactively or usin

hitp:/fwww ncbinlm.nih . goviclinvar?term=spredi[agene]%200R%20shoc2[gene]%200R% 20raf1[geneg)

Download the file fip.//fip.ncbinim.nih.gov/pub/clinvar/iab delimited/variant summary xt.gz and proces

Download the full data extract fpJ//fip.ncbi.nlm.nin.gov/pub/clinvarxmiClinvarFullRelease_00-latest.xn

Use the same approach as for genes, but use instead a list of identifiers such as MIM numbers or Con
identifiers for phenoytpes, but not their names.

fipdftp.ncbinlm.nih.gowv/pub/clinvar/gene_condition_sourceid reports gene-disease relationships useq
GeneReviews, and some from NCBI staff curation. This report does include all genes with variants ass
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VarioWatch :

providing large-scale and comprehensive annotations on human genomic
variants in the next generation sequencing era

Cheng, ¥.C., Hsiao, F.C., Yeh, E.C., Lin, W.., Tang, Louis, Tseng, H.C., Wu, H.T., Liu, C.K., Chen, C.C,,
Chen, ¥.T., and Yao, Adam (2012) VarioWatch: providing large-scale and comprehensive annotations an
human genomic variants in the next generation sequencing era doi:10.1093/narfgks357 Eull Text

MegaQuery Download (> 1000 SNVs)

VCF
& Variant Call Format 4.1 (Example) ' Oufput VCF
CASAVA

O CASAVA 1.8.x Variant Detection Outputs (snp.txt or indel.txt)
General Format

® Single Point Variation (Example , Example 100K)
& Insertion and Deletion Variation (Example)
Filter

Risk Level (above)

lvery High © IHigh © IMedium © ILow © Wery Low
» lunknown

Location

< Exon(CDS) # GT-AG Splice Site # TFBS < Exon(5" UTR)
¢ Exon(3' UTR} = Intron “ Intragenic # Intergenic

< Unknown

Exclude the variants in dbSnp (version).
Exclude the variants in 1000 Genomes Project (version).

Upload File:

BIFEE | FEFEOEE

[& Please wait while annotation is being processed. Do not close the window or change J

the web address before download is complete,

( http://genepipe.ncgm.sinica.edu.tw/variowatch/main.do?mega=true )



http://genepipe.ncgm.sinica.edu.tw/variowatch/main.do?mega=true

8

17

13

Hereditary cancer-
predisposing syndrome

Benign
90990479 151805794 C G

antineoplastic agents
response - Efficacy,

drug response
7579472 1s1042522 G C

Toxicity/ADR

Breast-ovarian cancer,
32913655 rs80359490 CAG C ~ Pathogenic familial 2

Alcoholism, susceptibility
46329723 15279845 T A risk factor to

N\

http://www.ncbi.nlm.nih.
gov/clinvar/variation/134
876

http://www.ncbi.nlm.nih.
gov/clinvar/variation/123
51

http://www.ncbi.nlm.nih.
gov/clinvar/variation/517
91

http://www.ncbi.nlm.nih.
gov/clinvar/variation/162
19

*Benign E4

«Likely benign ®JgE B4

*Uncertain significance FHETEHIE T
«Likely pathogenic a]gE £
*Pathogenic £

*Drug response Z£4k7 [

affects a drug response, not a disease.

«Confers sensitivity B T &gl
*Risk factor Ja\f R 2=
*Association A

Protective {7311

For variants that decrease the risk of a disorder, including infections.

*Has conflicts A {#2
Only for submissions from a consortium, where groups within the consortium have conflicting intepretations of a

variant but provide a single submission to ClinVar.
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http://www.ncbi.nlm.nih.gov/clinvar/variation/134876
http://www.ncbi.nlm.nih.gov/clinvar/variation/12351
http://www.ncbi.nlm.nih.gov/clinvar/variation/51791
http://www.ncbi.nlm.nih.gov/clinvar/variation/16219

Cosmic

ilIlo COSMIC
A11D
Catalogue of i i
Home ¥ Resources ¥ Curation ¥ Tools ¥ Data ¥ News ¥ Help ¥ About ¥ _ Login ¥

COSMIC v79, released 14-NOV-16

in cancer

COSMIC, the Catalogue Of Somatic Mutations In Cancer, is the world's largest and most comprehensive

™, ’
resource for exploring the impact of somatic mutations in human cancer. 2 §Q e Sy 1
Start using COSMIC by searching for a gene, cancer type, mutation, etc. below, or by browsing a region 'f /’ L s
of the human genome using the map to the right. CPT Aty df.
g g p 9 vﬁi I.?ds"};g‘;ff, -ét%{a & \'\\
— 160 1 AN

Published online 29 October 2014 Nucleic Acids Research, 2015, Vol 43, Database issue  DS805-DEI1
doi: 101093 narlgkul073

v COSMIC: exploring the world’s knowledge of somatic

Whele Genemes

mutations in human cancer

COSMIC
Ei:;es:-ei:tievi?;us Simon A. Forbes’, David Beare, Prasad Gunasekaran, Kenric Leung, Nidhi Bindal,
Harry Boutselakis, Minjie Ding, Sally Bamford, Charlotte Cole, Sari Ward, Chai Yin Kok,
(http://cancer.sange

Mingming Jia, Tisham De, Jon W. Teague, Michael R. Stratton, Ultan McDermott and Peter
J. Campbell

Cancer Genome Project, Wellcome Trust Sanger Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge,
UK, CB10 15A.

Racaived October 03, 2014; Rovized October 14, 2014; Accepted Oclober 16, 2014
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D o

Confirmed central_nervous_system glioma http://grch37-
8 90990479 151805794  C G S ti cancer.sanger.ac.uk/cosmic/m
omatic utation/overview?id=250061
Confirmed large_intestine carcinoma
Somatic
Confirmed Somatic ver eaciicin:
Confirmed Somatic | sSoft_tissue haemangioblastoma
Previously Reported upper_aerodigestive_tract carcinoma
@ C QS M I c _ @ Cosmic » Mutation » Overview » TP53 p.P72R / c.215C>G
gue o in cancer g
Home ¥ Resources ¥ Curation ¥ Tools ¥ Data ¥ News ¥ Help ¥ About ¥ e R e e e e

Cosmic » Mutation » Overview » TP53 p.P72R / ¢c.215C>G

= d ¥,

m Tissue Distribution

¥s

Soft tissue

Gene Name:

Mutation Id:

AA Mutation:

CDS Mutation:
GRCh37:

COSMIC Genome Browser:

Ever confirmed somatic:

FATHMM prediction:

TP53

COSM250061

p.P72R (Substitution - Missense, position 72, P—R)
€.215C>G (Substitution, position 215, C—G)
17:7579472.. 7579472, view Ensembl Contig &#
17:7579472..7579472, view in COSMIC JBrowse
Yes

Meutral (score 0.36)

Large intestine

Upper aerodigestive tract

Pancreas

Central nervous system

=)

Tissue Distribution

2 4 G g 10 12 14 16 18 20
Total number of samples

B samples with mutation 32



http://grch37-cancer.sanger.ac.uk/cosmic/mutation/overview?id=250061

Customized Analysis

Sales and
profits ($)

Profits

Time

Product
development| Introduction Growth Maturity  Decline

Losses/
investment ($)

( https://atitus707.wordpress.com/product-life-cycle-stages-and-strategies/ )



https://atitus707.wordpress.com/product-life-cycle-stages-and-strategies/

PCR-based DNA Amplification

* Pros
e deep sequencing
e identification of low allelic-fraction variants.

* |ow cost

e Variant detection
* SNP
* indel



CNV Detection for Amplicons

e Cons

* PCRAVZEFZ @ iH tumor Hz¢JHY copy number HYEEH

* very small fraction of the genome
* ONCOCNV

* guandico



Log(Normalized Read Count)

ONCOCNV

*GREEN one-point-outlier

*DARK GREY SURROUNDINGS frequent
one-point-outlier

‘BROWN >1 level gain

*‘BROWN SURROUNDINGS 1-level gain
*BLUE >1 level loss

*BLUE SURROUNDINGS 1-level loss
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chrl -

guandico

09-11
12 1737123
10 = outlier
no
8- yes
)
0
g— 6= coverage
© s 20
4- 200
+ { 3- 2000
24 .
&2
My EUN e d > :F - ! 9
2- } 4 + | 1 0- : ;
* + I I I I I
FANCB 14 865 14870 14875 14.880
~ n=62(84) chrX [Mbp]
10-11
*++ 2= 250 1 34
10 = outlier
no
8- yes
)
0
g— 6= coverage
1 I I I I I I 1 1 I 1 1 1 I | (%] )
8 @ wer w o g 44 9 538 d 3 5= 20
5 § s s S5 S 5 5 B © 5% 5 S 4= 200
chromosome
3= 2000
wore LU 2-© 24 3 ° . 24
-8 8858 - o 2% & FN
D_
I I I I
UBA1 47065 47070 47075
n =126 (128) chrX [Mbp]
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Low Frequency Variant Detection

* population perspective
 viral quasi species
* intra-host variation
* bacterial sub-populations

e sub-clonal evolution in cancer

* Several recent cancer sequencing studies have further emphasized the functional role of rare
sub-populations and variants in aspects such as tumor growth, drug resistance and metastasis

and the need for computational tools to study them.

* the majority of variant-calling methods

* diploid calls with discrete frequencies of interest

* 0,05and1



LoFreq

990515

2000778

Proportion of SNVs

Proportion of SNVs

0.2 03 04 0s

01

[Xi]

0.2 03 0.4 a5 0.6

0.1

0.0

L

1

1

Samtools

B germling
B somatic

Jllll...___“

0 01 D2 03 04 05 06 07 08 09

@ germiine
| somatic

‘JlL_

0 01 02 03 04 05 06 07 08 09

SNV frequency

SNV frequency

Proportion of SNVs

Proportion of SNVs

0.2 0.3 04 05 06

01

0.0

06
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0.2

0.1

0.0

1

JIL.[I

LoFreq
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l]Jl.l.L_L
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B germline
W somatic

SNV frequency

02 03 04 05 08 07 0B 09 1
SNV frequency
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Other Customized Analysis

* ChIP-Seq
* Peak-calling
 annotation

* Aptamer
* Barcode
e aptamer
* clustering

. Aptamer

Khalid K. Alam, Jonathan L. Chang & Donald H. Burke "FASTAptamer: A Bioinformatic Toolkit for High-Throughput
Sequence Analysis of Combinatorial Selections.” Molecular Therapy — Nucleic Acids. 2015. 4, e230; DOI:
10.1038/mtna.2015.4
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v
Amplicon CNV
detection

Authentication
& Authority

Multi-sample
Variant Calling

Differential Gene Variant Low Frequency

Exome CNV Annotation

2 IR Fusion Calling Variant Calling
CENOVe i Clinvar
e Alignment
e T
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NGS RS e

Academia Industry

Service Service Unit (NT$) (NT$)
C2-22 2% FuALH~ BB F 2HH Per Hour 444 665
C2-25 i rrne ’ﬁ; . MRS RN Per Hour 0 1,929
C2-38 NGS2 & F1W 4L 7 Per Sample 444 8,771
C2-39 NGS Exome4 7 Per Sample 444 4,718
C2-40 NGS RNA% #7 Per Sample 444 8,771
C2-41 LOH T B Per Sample 444 4,718
C2-49.1 NGS:iZ & £ 45 PR 73 Two Core Hours 2 4

Ten Gigabytes

- 3l e
C2-49.2 NGSF k% JRTs ser Month

( http://ncem.sinica.edu.tw/bioit_service 03.html ) 43



http://ncgm.sinica.edu.tw/bioit_service_03.html

Team Members
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https://en.wikipedia.org/wiki/Eugene_de_Salignac

