3 3 ¥ (Jack)
Wikl
Welgene Biotech.

Welgene Biotech. Co. Ltd.
http://www.welgene.com.tw
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Huge Amount of Sequencing Data

>100G Bases per run per machine

HHumina’

APPLICATIONS SYSTEMS SERVICES SCIEMCE

Systems f HiSeq 2000

HiSeq 2000

The HiSeq 2000 seque
and a breakthrough us
proven and widely-adc
sequencing by synthes
engineering, HiSeq 2z
sequencing output and
interaction design feat
set a new standard faor

Workflow & Specs

' Y Library Type Read Length Total Tags/Run

Read Length Run Time Output — i Zx 36 ip | BT | 108
1 x 35 bp ~1,5 days 26-35 Sh : _ #x5lbp | 12-14 _ 14
Z % 50 bp ~4 days 75-100 Gh _femeEnd | Wopxiite 1 ] | 148
1«36 bp 15-45 70 M 535 G
2% 100 bp ~& days 150-200 Sh Fragment 1S0hp T T =y FRETR
From www.lllumina.com From www. http.//www3.appliedbiosystems.com.com
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H - RNA# & &3pE 5 TR
Example: human RNA-seq data

No.ofRReads x ReadLlength = No.ofBase
75.7 Mreads x 50 base 3.79G base

6 CPUs, 12G RAM 1 it &k

.1.54 FEER l

= accepted_hits.bam =
~3 G Bytes mapped BAM file = ~9 G Bytes 50SE csfasta file
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Sequencing Is only the beginning
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Sequence Analysis “Gap”

~ Data Computer
IT
storage cluster

Bioinformatics support

/
Large genome center

Science

(&

Core sequencing
facility

 f Data
I storag |
|

Research lab

| 4

(&

7 Research lab

» | Computer I
cluster |

sequence
data

Commercial
sequencing provider

ﬁ ‘ |7 : Research lab
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DNAnexus\Y/

Accessible to everyone: easy, cost-effective

Address NGS data challenges

e Millions of sequence need to be processed

Accelerate data analysis for customers
*\Web-based (no software)
Cloud infrastructure (no hardware) -
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A Friendly, Easy, Economic NGS Analysis Interface
N

-

Research lab

Tk "‘?m

AL Rid

!:’:,._ ~
-q,ﬂ

DNAnexus\y/ =—
ﬁad mapping
Visualization
{} RNA-seq
ChlP-seq

K‘_.{}A./

GATCATGTCACTATACG

/Sequencing Service\ Variant discovery
Methyl-seq
E -i Future Applications:
\ .,__... )/ « Metagenomics

* De novo assembly, annotation
» Data access APIs
« Custom cloud analyses
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Re-sequencing Based Applications

« Genome/transcriptome mapping

* RNA-seq: expression quantification, 3’-end quantification and
discovery

« ChlIP-seq: Identification of TF binding sites and broad regional
Interactions (e.g. histone modifications)

« Tag-based enrichment: general discovery and quantification
of enrichment

« Hpall/Mspl Methyl-seq: enzyme digest site quantification
* Nucleotide-Level variation analysis: mutation analysis

« Cancer variation analysis : tumor/normal sample
comparisons to subtract out germline variants

 Small insertion and deletion detection
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R RE A d AENCSEE

F* Brawsing analysis “2eheakish FTe Teak

woendnws Imteonel Euplocer
G_"_\' ’l'ttp-: O o il ulys e

WEF OWREE M PR LA EeH
o BBE o I o

DNﬂI’IE‘:.LIS"‘\ /4 Home Bookmarks Zenomes Samiphes Analyres
mg $ el 21 0027 [ S0 Showing 112 b

TOTEAD  MOMGAR0  TOTEASD  FTOPESOO 27006510
| | ] ] [

IIESN  TI0MEEI FOTESA0  FTOTESH]  EVOW IE..‘.HJ
| ] ] |

. - .
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TCTTTETGEAT TETCT CCGGAGAT GCCGGET TRAGACAGGTCCTGRATTATCTRCTCT TTCAGTACT TTAGEGTCAT AAATATGCAGE TTGECTCCTTOGT CCATCAAATALT

Tabeafish FTF Test (Variant loci overlappleg cod ing enma) [TTT3 rowsl

Expmrs rosyli

Pasition  Neorest Type Fyg. Gome Wariant #Araals

Score Cading |Raf Co Cam
Gene Relalion Changes Score
1z 85,5 b N o g Il 52 wymomyeous [ G ENSIAT T ERRR0ERTT 2
EhFlE 1HE, pani B it O g - al a1 18,85 myseiywniil [ gasi EREDAA Tesdad i B0 ) 14 L]
ghels 37, | aual B L o = alg wn M wymomysous [ags | 54807, THE DURT BEaS MLIT

1.4
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Cloud Computing Service

?iﬁ‘
Bﬁl‘ﬁ-‘ﬁE"“ T ’é’/’/@

'\?’Jl"S q b Rps

2

/’?/\’5555 4o
%ﬂaﬁmﬁ,gﬁ
i® ’5‘* —"“ﬂ*s&lT% ¥ Es

G

N
N

- rTst Jﬂsﬁzxk— I

=

e i

BRI g

On Premise

e T

EERER

n|||-

(Cloud Computing)

R

e

i

BEE/SEARE

ERENERENTIER

i

ImEE | =
=—1ElE
RBREP  EELAEN "im, -

FEERE = TERREE | FE=HEE

==
EE
e
A

U | http://m

2 TEriedig , 8y " il

=S

 NENENAEREEREARESFEEREEEERE - 2818 "#
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Integrated Solution on Cloud

SEQUENCING PLATFORMS SUPPORTED
Sequencing ﬁphd— .
%_%‘r/ E
l-h mE wE W\

Mlumina Genome Analyzer,
GAll/x/e, HiSeq 2000™
* All Life Technologies ABI

SOLD™ jnstruments

1l

\{/ *  Complete Genomics

wholegenome sequencing

DNAnexus\y/

Distribute @ Visualization Perform analyses
to users Download * ChiP-seq
= RWA-58q
& YVariation
v  ore

Download results

Research 2 Sequencing
scientist facility
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Compute Resources

CPU CPU CPU CPU

100 hours

Y,

-
—

1hou'rj$
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m
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You can expect DNAnexus to
return your results in under a day
for any size project: one day to
analyze asingle lane of data, one
day to analyze 100 whole genome
sequences.
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Parallel Computing Power Beyond Comparison

With DNARexus\/.

you can analyze 100 whole human genome sequences in one
day.

By building our infrastructure on Amazon EC2 Services, the world’s leading cloud
computing provider, 100,000s of CPUs and 100s of petabytes of storage are available
to you through DNAnexus.

1L 'amazpn Amazon Elastic Compute Cloud (Amazon EC2)
webservices'
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No More Gap

Data T Computer
~ storage cluster Science
| Bioinformatics support

/
Large genome center

! s

Research lab

Core sequencing

I:‘Ci"ty DNAneXUJSZW Research lab
A

oy 1 — /

Research lab
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Features

Sequencing centers Researchers

. i i‘ Interactnré_”' e
. Run lzquadl’q,-r control . s RMA-Seq, ChIP Seq tag- bazed analysis
« Bioinformatics support for seguence » Seguence variation detection

o Illumina and SOLID instrumeh:c_zuppiﬁ@% ' o [llumina, SOLID. and Camplete Genomics support

Learn more =

-

S S I A\%frb’“’fﬁ*é %%

R TRRE 2T AT § T

1 % corefacility 3 % % v #cds ﬁ\f"ﬁ?, Fam A~ R AE LT fE
1A Ty R A PaE ehp (7 FIENGSHd;

D R RS o LlEPRY P ESAALFEY -

1 % $fastq, csfasta, BAM, SAM #£ 3¢
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NGS B 5| 8cdb A A

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

Re-sequencing #ciz 4 17 i 42 i W

Start End
Zipped 5GB — Zipped 3GB — 1 MB

0 72184920 72184930 72184940 72184950
I I I I

},%' ‘h‘\ ﬁ‘ ;l taaaaagttagctgggcgtggtggtgtgtgcttgtaatccc
3

® ADAMTS14 ‘:“L % \3 » 2 : -
GATCATGTCACTATAC > ADAMTS14 :> R RPN EA S|P

G aaaaggtagctggecggeetegtegtegtgcttgtaat & ** mismatch fii 'ﬁ &i
Zipped 5GB ¥ & ¥ Ref Genome }+ (Mapping)
Zipped 3GB

SLAFlor BB H A
vi%ig E R T3 iT®

1 MB
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RNA-seq Analysis Pipeline Comparison

Quantify expression level
Mapping & Finding splicing Cufflinks
Tophat + Bowtie / Exp, Gtf files
8CPU+48GB RAM BAM or SAM file

(e \ \
a Sl\ﬁg/tligg)[?alti —> Txt Output

Solexa SE, PE data e e ey ——
Fastq file SR R et o
GATCATGTCACTATACG = see e o
SOLID SE, PE data ’ Tyt Out ‘ Ut |
csfasta + QV file @ P
| V4

e HUMNQUALITY Ei:

METRICS i

——"__ Easy Access :

KEGT ”

ALYSIS ST R S |

© i |Graphic ReSult ms——
L JJLL-":I:_.

N y .
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To Map or Not to Map...

Raw Reads (Before mapping) Raw Sequence Data
*Fastq
Csfasta + QV

Mapped Reads (After mapping) Mapped (localized) Sequence
*SAM
*‘BAM
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Fastq
@SEQ_ID

1

2 | GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
3] +

4 | 1R +))%%%++) (%%%%). 1***-+%"))**55CCF>>>>>>CCCCCCCH5

Line 1 begins with a '@’ character and is followed by a sequence identifier and
an optional description

Line 2 is the raw sequence letters _ _ .
Illumina sequence identifiers

Line 3 beg_lns with a '+’ character Sequences from the lllumina software use a systematic identifier:
and is optionally followed by the
same sequence identifier | @HWUSI-EAS100R:6:73:941:197340/1

Line 4 encodes the quality

values for the sequence in Line HWUSI-EAS100R the unigue instrument name

2 6 flowcell lane
73 tile number within the flowcell lane
941 'X'-coordinate of the cluster within the tile
1973 'y'-coordinate of the cluster within the tile
#0 index number for a multiplexed sample (0 for no indexing)
" the member of a pair, /1 or /2 (paired-end or mate-pair reads only)
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csfasta +QV / csfastq

2nd Base
A c G T

7. Repeat steps 1-5 with new primer

A /-:’nw*.i::;:\
PRIMER ROUND 2 | |
' o LU
I = R
a Unmrs.alageqpl'irr'e'm-'l:' _A..'.'-. CA CG TC AA TA CC
. T 3
n G T e TT AT GG

2
- @

Double Interrogation: Each base Is defined twice

8. Repeat Reset with , n-2, n-3, n-4 primers
Read Position |0 1]2|3]4|5|8|7|8|3/1jnizrahs

Unwe;sal seq primer (n) e

Unwersal seq primer (n=1) alel

1

e 3 rrerrrrTTTOTTTTYT 5

% 2 Univers::q. seq primer (n-2) . .

5 T i
i o » = > E o, Un'-.rerséarl saq primer in-3) ala e

TITTITITTITTTIINTT
Figure 1: SOLID Color Space Code

@ERR000451.1 VAB_S0103 20080915 542 14 17 70 F3
33023230203102103223330020300233001
%245719<.6353&:%0#3$1%&%2(--27*%&%,

csfastq
@ERR000451.2 VAB_S0103 20080915 542 14 17 171 F3
23320332120002001202210000000020001
HE&HPHHEH &Y% SH &HYHHH HESHWD* &-)#HH#%")
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Sequence Alignment/Map (SAM)

@HD VN:1.0

BsQ SN:chr20 LN:62435964

ERG ID:L1 PU:SC_1 10 LB:SC_1 SM:NA12891

@RG ID:L2 PU:SC_2 12 LB:5SC_2 SM:NAl2891

read 28833 _29006_6945 99 chr20 28833 20 10M1D25M = 28993 195 \
AGCTTAGCTAGCTACCTATATCTTGGTCTTGGCCGE <<<<<<<<<<<<<<<<<<<<<1<9/, 4,22 1<<< \
NM:1i:1 RG:Z:L1

read 28701_28881_323b 147 chr20 28834 30 35M = 28701 -168 \
ACCTATATCTTGGCCTTGGCCGATGCGGCCTTGCA <<<<< <<= 1 2<<p ) SagLSggLg4LgT 222 |\
MF:1:18 RG:Z:L2

Header section: HD — header

Each header line begins with character @ SQ-Sequence dictionary

RG-read group
PG-Program

The alignment section consists of multiple TAB-delimited lines with each line describing an alignment. Each line is:

<QNAME> <FLAG> <RNAME> <POS> <MAPQ> <CIGAR> <MRNM> <MPOS> <ISIZE> <SEQ> <QUAL> \
[<TAG>:<VTYPE>:<VALUE> [...]]

http://samtools.sourceforge.net/SAM1.pdf
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BAM

* BAM is the compressed binary version of the
Sequence Alignment/Map (SAM) format, a compact
and index-able representation of nucleotide
sequence alignments.

 BAM is compressed in the BGZF format

* The goal of BGZF is to provide good compression
while allowing efficient random access to the BAM

file for indexed queries.
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DNANexusk (e %

DNANex Ll?:"‘\H Home  Features  Pricing  About  Blog

uence data management & analysis

IE’ﬁt off-site f.‘-ata storage

L 57
2. IEEEE

3. %ﬁiﬁ?glﬂ%é_{? 53

4. Bk A B o TR T
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Web Browser Upload
FTP/SFTP Upload

Upload reads file Back

Sample details L.=" Name your sample

Mearme: MNudeosomes ACF

Select the experiment

Expariment typa: Other (e.g. FAIRE. DNase, etc) [+ presmssmsmnnnnnnns type, Select “Other” if
none apply.

Genome: 5. cerevisiae ([5G0 Mar 2010) E’"*-.
Motes: s Choose a

fepe/ftpuncbi.nim.nih.gov/sra/static/SRX01.2/SRO reference genome

1 2148/5RROZ9015 faeta.g:

"** Enter free-form notes
sample data
----- ii'l-illll|-ilqllll-il|l--lp-ll'!""'."-- Seleﬂt up!oad method

Reads file from: = Fle g URL @& SFTP/FTP (deferred upload
Reads file URL: ftpe/ftp.ncbi.nlmunih.govisra/static/SRM0 12

We support FASTA, Coloripace FASTA, FASTG

:.::.E.::HD:-I.:E:-}.;I |-'J'!'|I'I.1-'.'|:.fj.'_:l_'.r",':¢ - - T
% QLS 1Y SCOTEA. s may b 185G of GHDE] Click if you have a
srammsesssmmenesnissssnssstt - gaparate quality file

| have 3 separate file with guality scorag weesssednse
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@ notification@dnanexus.com to arend

DNAnexus\V/

Run '100610_BRISCOE_0299_A200R4ABXX_3' is ready

Run '100610_BRISCOE_0299_AZ00ORAABXX_3' from machine 'Briscoe’ has been processed.

Run details

Mame 100610_BRISCOE_0299 AZ00R4ABXX_3

Time stamp 201006220048

Machine Briscoe

Uploaded by Phil Lacroute

Mapping details

Experiment type
Read length
Bottlenecking

Bottleneck score

Mapped reads

mapped confidently

Lane &

1474 Lib A

hgl9

Other {e.g. FAIRE, DMNase, etc.)
101 bp

none

150

14
0.90%

14

& .a8%
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Lane 7

1474 Lib B

hglg

Other {e.g. FAIRE, DMase, etc.)

101 bp
none

38.89

44,540,080
35.26%

42,332,512

Lane &

1474 Lib C
hgl9

Other (e.g. FAIRE, DMase, etc.)

101 bp
none

36.29

55,607,683
37.47%
52,848,889

35 %

4 Reply

¥


http://www.pdffactory.com

Quality control
Was my run good?

If not... why?

Sufficient starting DNA
rRNA contamination

Base call quality distribution
Paired-end library quality

w w w W W

Coverage uniformity
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Viewing statistics for 4 samples

Read statistics

Read details
Read length
Bottlenecking
Bottleneck score

Mapped reads

Mapped
confidently

Mapped
repetitively

Reads not
mapped

no mapping

low quality

ribosomal RMNA

control (phiX-174)
poly-A
poly-C
poly-G

poly-T

Quality control

AA3A-RNA-200bp-R1-
24bp

24 bp
none
54.91

1,726,473
9.51%

925,371
5.12%

795,102
4. 48%

16,366,784
o8, 49%
536,313
2.97%

15,767,755

87.18%

8.82%
e
8.eeX
699
8.eeX
294
8.eeX
196
8.eeX
2389
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AA3A-RNA-200bp-R2-
24bp

24 bp
none
53.32

1,741,597
9.63%
036,460
5.18%
805,137
4., 45%

16,345,660
o98.37%
576,037
3.18%
372,009

15,392,529
85.18%

8.81%

8.eeX
1,558
8.81%
975
8.81%
224
8.eeX
438

AA3B-gDNA-500bp-HS-
R1

101 bp
none
5.07

34,184,135
63.27%

29,691,554
54.,05%

4,492,581
8.31%

19,848,864
36.73%
12,246,651
22.65%
7,292,647

387,183
8.57%

8.81%

8.eeX
342

8.eeX
o2

8.eeX

8.eeX
32

AA3B-gDNA-500bp-HS-
R2

101 bp
none
5.34

28,655,593
53.83%

23,943,881
44, 31%

4,711,712
8.72%

25,376,600
46.97%

19,893,717
35.34%

5,966,225

287,866

8.53%

8.eeX

8.eeX
73
8.eeX

8.eeX
3e
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Quality control

Viewing statistics for 1 sample

Read statistics

wgEncodeUwChIPSegRep2K562 Ctcf

55.98%

Mapped confidently 13,122,259
46.94%

Mapped repetitively 2,251,943

1[!!3 1I:||:IIH 1!||| 1[!“ 1I:IIIJ + - : ?
= Bookmark nti I

176,934,000 176,934,500 176,935,000 176,935,500 176,936,500 176.937.000 176,937,500 176,938,00
I I I I I I I I

Please zoom in thesedt
[ ] -__-__ [ ] l -_ E
S S - gty
- —m_ - Il- ..; et bt .l = - o|:|

| [

ik

arenngiey ==
IIII: [

Tab=ml vamade T OEY FAD
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Sign out

Analyses

Listed below are all analyses to which you have access. Click on the analysis name to see analysis parameters and results. Select one ore more

analyses to perform actions.

Filtering on | keyword demo X

Analyses (10 of 23)

EROWSE RESULTS

EXPORT RESULTS SHARE DELETE

Select: all None

q. SEARCH

a\ CUSTOMIZE

CONDUCT NEW ANALYSIS #

_ STATUS® =~ OWMNER®  CREATED®  GENOME ¥ TYPE %  PERMISSIONS ¥
DEMO share *: Huge sample RMNA-5eq o asimenas  Mar17 H. sapiens (hgld) RMNA-Seq / Transcriptome-based View
quantification
[[1 Demo Analysis: 35EQ Regions RefSeq o dnanexus  Aprl6 H. sapiens (hgl8) 35EQ) / Expressed regions in gencme Share
Demo Analysis: ChIP Peaks RefSeq o dnanexus  Aprl6 H. sapiens (hglg) ChIP-5eq / Peaks or regions Share
[ Demo Analysis: ChIP Regions RefSeq 7 dnanexus | Aprlb M. musculus ChIP-5eq / Peaks or regions Share
(mm)
Demo Analysis: RMA-5eq Brain RefSeq Human < dnanexus Aprlb H. sapiens (hglg) RMA-5Seq / Transcriptome-based Share
quantification
emao Analysis: -5eq Brain eq Mouse nanexus | Apr . musculus -5eq / Transcriptome-base are
D Analysis: RMNA-5eq Brain Refseq M o d Aprl6 M I RMA-5eq/T ip based Sh
(mmd) quantification
ema Analysis: -Seq Liver eq Human Nanexus pr .sapiens (hg -5Seq / Transcriptome-base are
D Analysis: RMA-5eq Liver RefSeq H v d Aprl6 H iens (hgl8) RMNA-Seq /T i based Sh
quantification
[] Demo Analysis: RMA-Seq Liver RefSeq Mouse V’ dnanexus | Aprl6 M. musculus RMA-Seq / Transcriptome-based Share
(mmd) quantification
F ermo Analysis: RestrictionEnryme: : Nanexus r . S3pleEns estriction enzyme quantification are
| D Analysis: RestrictionE HCT116; " d Aprl6 H. sapiens (hgld) Restricti ZYIMe g ificati Sh
Hpall
Demo Analysis: RBestrictionEnzyme: HCT116: dnanexus | Aprlb H. sapiens (hgl&) Restriction enzyme guantification Share
4
Mspl

Select: All Mone

BROWSE RESULTS EXPORT RESULTS SHARE DELETE
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” 1 P
DNA”E‘(US\*\ Home Genome Browser Samples Analyses Machines Lab Users asundqui . Sign out

Conduct a new analysis by selecting the experiment type and genome to see relevant samples,

Conduct new analysis

Analysis details

Name: My first analysis

Experiment type / analysis: RMA-Seq / Transcriptome-based quantiﬂcation.E[ White paper

Genome: H. sapiens (hgl8) E|

Select samples to include in the analysis

Enter keywords to filter for: |jjyer Filter

INCLUDE ¥ MAME = CREATED # OWMNER ¥ TYPE s RUN MAME # RUMN LANE % PERMISSIONS %
Demo Sample: Human liver total RMA Mar 16 dnanexus hgld RMA-Seq = Share

RNA-Seq analysis parameters
Transcriptome: | RefSeq Genes |E|

Mapping direction: Sense and Antisense E

Submit analysis )
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RNA-seqg Analysis

BN  EEEEIEIEET shoving 49 bp 2e

74,793,100 74793150 74793200 74793250 74,793,300 74,793,350 74733400 74,793,450 74.793500 74793550
| | [ I [ [ | [ | [
Please zoom in to see data for this track

53>

RPS3— D DDDIDD DI DD DD B DD DIDD DD
555 55 SSTVRENEE 5555 5 5

—— = s——
e T — W

R e

i AT

T Ml TTTTTTE——

E—— B

o E— —

I T W P —

Test splicing alternative splicing data [———] E—

I r =«

] I E—

& e I S —

Expork results Read count threshald ] e s =

. ~ | =

Type Strand Location Read counf 1 4 —— F——

» Junction RPL23 = chrl7: 34,262, 883-34,2 GET. @+ —— ———
By ——————— ) — — | E——
P Junction RPS14 - chri: 143,887, 496-143, —— F———— = —
I [ . T . -

o - 7 T S =2, S * I Ty ] T
’_‘[llql]_ﬁﬁl}'[;. m’ﬁ + -!;'ﬂ"ﬂq T‘hTI;_ﬁ,-.Zi}?‘_H;.? 5&? —f YW e e
| 2 LR L B - TR oA s S L LD ST T SR Y
» Junction RP529 r

chrid: 43,122 516-49,1 673.7
& Junction DYMNLRET + chrzg: 32 577, 888-32,F

-4
(=
[y}
(5

1.

»lunction RPL23

chri?: 34,253, 331-34 .2
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DNAnexus\Y/

chri9: 50,100.277-50,105.091 Showing 4,814 bp
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Demo Analysis: RNA-Seq Liver RefSeq Human RNA Seq data
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ChlIP-seq Analysis
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hiP Peaks RefSeq peak data - showing 10,000 of 10,000

Export results Search -log(qValue Threshald
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Demo Analysis: ChiP Peaks RefSeq peak data

Export results Search -logigValue) Threshold
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Mutation Analysis
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Sign out

Analyses

q. SEARCH

aﬁ CUSTOMIZE

Listed below are all analyses to which you have access. Click on the analysis name to see analysis parameters and results. Select one ore more

analyses to perform actions.

Filtering on | keyword demo X

CONDUCT NEW AMALYSIS

Analyses (10 of 23)
LB

DELETE

Select: all None

_ STATUS®  OWNER¥  CREATED®  GENOME ¥ TYPE %  PERMISSIONS ¥
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quantification
emo Analysis: egions eq Nanexus r . sapiens / Expressed regions in gencme are
F| D Analysis: 35EQ) Regions Ref5 o d Aprli H. sapiens (hgl8) 35EQ) / Exp d regionsin g 5h
Demo Analysis: ChIP Peaks RefSeq o dnanexus  Aprl6 H. sapiens (hglg) ChIP-5eq / Peaks or regions Share
[ Demo Analysis: ChIP Regions RefSeq 7 dnanexus | Aprlb M. musculus ChIP-5eq / Peaks or regions Share
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Demo Analysis: RMA-5eq Brain RefSeq Human < dnanexus Aprlb H. sapiens (hglg) RMA-5Seq / Transcriptome-based Share
quantification
Demo Analysis: BMNA-5eq Brain RefSeq Mouse dnanexus | Aprl6 M. musculus RMA-5eq / Transcriptome-based Share
o p q P
(mmd) quantification
@ Dema Anabysis: RMA-Seq Liver RefSeq Human dnanexus Aprlb H. sapiens (hgl8) RMA-Seq / Transcriptome-based Share
[l v P P g q 3
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exported_analyses - Microsoft Excel
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_ A _ B C D _ E | F _ G H 1 1

751 AGTPBP1 chr9:87546761 35.1 102.8

752| AGTPBP1 chr9:87546904 65.7 371.78

53| AGTR1 0.1  chr3:149930656-149943479

754| AGTR2 0 chrX:115215985-115220252

55| AGTRAP 2 chrl:11718728-11733414 chrl:11718688 116.4 1186.52

756| AGHT 0 chr2:241456834-241467208

7157 AGXT2 0 chr5:35033962-35083832

758| AGKTZL1 38.9 chrd:109882652-109903683

759| AGKTZL2 1.4 chr5:177568146-177592408  chr53:177592019 44 163.35

760 AGXT2L2 chr5:177592171 62.8 339.2

761 AGKT2L2 chr5:177592330 447 165.09

762| AGXT2L2 chr5:177594830 44.3 165.7

763| AGHT2L2 chr5:177596434 31.7 82.85

764| AHCTF1 5.3 chrl:245069024-245148301

785 AHCY 8.2 chr20:32331731-32354875  chr20:32354501 103.5 934.68

766/ AHCY chr20:32354818 54.7 255.72

767 AHCY chr20:32364309 87.7 668.71

768 AHCYL1 121.6  chrl:110328830-110367886  chrl:110328369 1474 1909.17

7659 AHCYL1 chr1:110329056 40.4 137.28

770| AHCYL2 11.5 chr7:128795217-128857286  chr7:128651639 579 287.83

771 AHCYL2 chr7:128651919 65.5 369.56

72| AHCYL2 chr7:128652128 69.2 413.31

772 AHDC1 2 chrl:27733342-27302729 chrl:27301109 31.4 81.18

774 AHDC1 chrl:27803238 104.3 949.35

75| AHI1 4  chr6:135646804-135860595  chr6:135860598 158.1 2195.08
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GeneSpring
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DNAnexus\Y/

Thank you for attending !!
Wish you have a pleasant research~
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Mapping

The read mapping method is similar to other pattern-based read mappers, including
ELAND, ZOOM, and MAQ.

Heuristic approaches such as k-mer counting and seed-based algorithms have
been shown to work similarly well with greatly reduced computational cost

As the best quality scores typically occur in the first cycles of a sequencing run, our
pattern matching focuses on the base calls in the first 36 bases (or up to the read
length if it is shorter). Thus, we guarantee mappings of all reads to all genomic
locations with 0, 1, or 2 mismatches in the first 36 bases of the read. Additional
mismatches may occur either in this seed region or in the latter part of the read.
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% “best mapping” incorrect % true source not found

method reads/s 0 2 9 0 2 3
sNps  1SNP onps  snps | snps TSNP gnps  snps
DURA 4131 | 310 406 630 1449 | 006 034 1.89 5.0

Bowtie (speed) 40690 4.37 886 2103 4493 | 437 886 21.03 4493
Bowtie (accuracy) 4605 3.33 5.44 993 2319 | 082 2.59 715 1594

BWA (speed) 8421 3.19 4.56 8ee  23.19 0.63 1.36 5.18 17.39
BWA (accuracy) 6451 3.15 413 6.53 14.49 | 0.21 0.57 2.40 8.70
MAQ 669 3.47 6.18 16.27 42.03 3.47 6.18 16.27 42.03

Table 1. Benchmarks of read mapping accuracy and computational efficiency in simulated whole
genome human resequencing. We benchmark DURA against Bowtie, BWA, and MAQ. Best results are

shown in bold.
source method % unigque % 2 % 3-10 % =10 % no % miss
__genome . mapping mappings __mappings __mappings mapping mapping

hgi8s DURA 94.96 1.38 1.38 2.27 0.020 0.03
Bowtie 92.64 270 1.93 2.60 0.131 0.83

BWA 94.56 1.41 1.52 2.48 0.025 0.18

hgi8evo DURA 94.29 1.39 1.39 2.29 0.639 0.85
Bowtie 92.44 2.69 1.92 252 0.434 75

BWA 94 .25 1.42 1.54 2.52 0.276 (0.99
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3SEQ/ RNA-seq

Once the reads have been mapped to the transcripts, each transcript is quantified
by calculating its RPKM value (reads per kilobase of transcript per million mapped
reads; Mortazavi et al., 2008). RPKM is defined as follows: If the number of reads
that map to a given transcript t is Mt, the length of that transcript is Lt, and the total
number of mapped reads is M, such that M = > Mt, then RPKM = (109 * Mt)/(Lt*M).

The 3SEQ / transcriptome analysis is a variant that focuses on gquantification of
transcripts in libraries produced with the 3SEQ protocol (Beck et al., 2010). 3SEQ
libraries are constructed such that there is one read per transcript, which originates
near the 3’ end usually in the 3’ UTR. Reads produced from these libraries will
concentrate on the annotated 3' UTRs when mapped to the transcriptome (and do
not typically span the whole gene like in an RNA-Seq analysis). Because there is
one read per transcript molecule, calculating RPKM values is inappropriate and
only the read counts (weighed by the posterior probability of their mapping) are
reported for each gene. Normalization by the number of reads in the sample, or by
calculating a Z score, should be performed on the reported read counts before
comparisons among samples. For genes with more than one transcript, the
transcript with the highest read count is chosen to represent the gene.
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ChlP-seq

Similar to the QUEST method, DNAnexus uses kernel density estimators (KDES) to
integrate closely spaced read mappings. we use only confidently mapped reads
with posterior probability greater than 90% to compute the density. The breadth of
the kernel's distribution can be adjusted by the kernel bandwidth parameter; larger
values cause a greater degree of smoothing of the density profile, leading to more
contiguous regions. We typically recommend a kernel bandwidth of 30 for
transcription factors, 60 for RNA polymerase ll-like factors, and 100 for histones.

The DNAnexus ChlP-seq algorithm appropriately uses the background sample to
estimate read enrichment over background, calculate statistical significance (as g--
values), and estimate a false-discovery rate (FDR). The false discovery rate is then
the ratio of these two: FDR = |Peaks(experiment=B1, background=B2)| /
|Peaks(experiment=E, background=B2)|.
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Nucleotide-Level Variation

* This is done considering the contents of the reads
overlapping each position of the genome, and
reporting the most likely differences in the sample’s

DNA that could lead to this sequencing result.

Differences include single- and multi-nucleotide

polymorphisms (called SNPs and MNPs, respectively),

Insertions, and deletions. For ease of nucleotide level

data viewing, the results are annotated with specific

coding changes in the genome, and include summary
evolutionary statistics for the sample analyzed.

* DNAnexus' indel module can handle indels up to 10
bp
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Type Description Some examples (Reference -> Genotype) and their meanings

SNP A single nucleotide is A -> A/G (heterozygous SNP)
mutated A -> G/G (homozygous SNP)
A -> G/T (heterozygous SNP, new alleles)
MNP A series of consecutive AA = AA/CT (heterozygous MNP)
nucleotides are mutated AA > CT/CT (homozygous MNP)
AA > AT/CA (heterozygous MNP, different phase than AA/CT)
INS Sequence in inserted -= A/A (homozygous insertion)

-= [A (heterozygous insertion)
A -> AA/AA (homozygous insertion, exact location is ambiguous)

DEL Sequence is deleted A -> [ (homozygous deletion)
A -> A/ (heterozygous deletion)
AA = A/A (homozygous deletion, exact location is ambiguous)

MIXED  Any other combination of A -> [C (deletion and mutation)
events ACA>T/T
A -> CC/CC
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Population Allele Frequency Analysis

«  DNAnexus now provides Population Allele Frequency analysis. This analysis can be performed on groups
of one or more samples. Each group represents a population, and the output includes variant allele
frequencies across populations. The data reported in the output lists the location and frequency of all
variants identified. For each genomic location with variation, the two most frequent alleles X and Y across
all populations are identified, and the frequencies of the three possible genotypes (X/X, X/Y, and Y/Y) are
summarized for each population. Listed in separate columns for each group are the frequencies for
“other” (number of group members whose genotypes are not X/X, X/Y or Y/Y) and “unknown” (number of
group members for which there was no variation call due to insufficient coverage). The results also
contain gene annotations, and a P-value of a chi-square test indicating whether allele frequency
distributions differ among groups.

Exome Analysis

« The newly added Exome analysis computes key coverage statistics for each exon in a set of genomic
regions defining an exome. For this analysis, both vendor-supplied (Agilent and Nimblegen) and custom
user-uploaded exomes are supported. User-supplied exomes must be provided in BED file format. For
each exon, the number and fraction of bases covered by sequence reads are reported, along with the
average coverage within the exon. Exons overlapping genes in a gene annotation track are labeled with
the gene name to allow easy searching for exons from a gene of interest.
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