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SMNP aMNP SNP
SNPs | I I
[ Chromosome AACACGCCA.... TTCGGGGTC.... AGTCGACCG....
wH A | Chromosome AACACGCCA.... TTCGAGGTC.uu: AGTCA ACCGoauns
RER Chromosame AACATGCCA..a: TTCGGGGTCuuns AGTCA ACCG.auas
| Chromosome AACACGCCA.... TTCGOUGGTC..os AGTCCACCG...,
|___ ____I
Haplotypes _-']r :-
Haplotype! CTCAAAGTACGGTTCAGGCA
Haplotype2 TTGATTGCGCAACAGTAATA
Haplotype3 CCCGATCTGTGATACTGGTG
Haplotype 4
L *‘ L
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Tag SNPs -~ -~ -~
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The International HapMap Consortium, Nature 2003
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genome-wide association study (GWAS)
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1000 genomes project (2008~)
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1000 Genomes Project

== [E=EEN
a‘ ‘- http://www.1000gen... O ~ B & X H B Home | 1000 Genomes 1 l Aok L

1000 Genomes

A Deep Catalog of Human Genetic Variation /'\
I“? rq

N / .
About Data Analysis Participants Contact Browser Wiki FTP search _
— NAVIGATION
LATEST ANNOUNCEMENTS o Frequently Asked
Questions

October 2011 m:c, ated Variant Set release #ICHG2011 LINKS

This October 2011 release represents an integrated set of variant calls and phased genotypes inciuding SNPS, short INDELs and Deletions
based on low coverage and exome sequencing daia across 1092 individuals

All Project
Our FAQ contains instructions on how to get smaller subsections of these files Announcements
Data access links: EBI / NCBI

Sample and
Link to additional information:README file Project

Information

Media
Archive -
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Exome Sequencing
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Variants Identified by Exome Sequencing

FL1(3) FL2 ( @)
SNVs (novel) (novel)
synonymous 8,687 (247) 8,674 (236)
/hon-synonymous 7350  (388) 7493  (445) )
nonsense 45 (9) 45 (9)
splice site o7 2 95 3
SP (2) (3) )
small indels
coding indel 210 (74) 207 (66)
splice site 33 (7) 31 (5)

s TR/ EITHFOFRERZFE DEGFHIL. FL1(aM)H
A2TiE{GF.FL2(R)HV4861EI5F. TDA. 233EEFIZIEH
EIZXBODEENHOT-,
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FLIL
B A S T
FL2L =5 deiermosis i et L il S e i T,
B 4;__ﬁ---w,-11 .................................
R O R P R R A T
13.4 Mb
1 SasvQ7 2 Oasv0)7 2 Haeld? A 0asv?” 1 HasrO)/ 4 Qa7 4 KaeQ7 H Oas07
oo 5 E TOBREME

Assayed using Omni1 BeadChip (lllumina).
BAF: B allele frequency = intensity of B allele / (intensity of A allele + intensity of B allele)

Total length of homozygous regions (detected by plink software, Purcell ef al., 2007)

- FL1L (male): 278 Mb (chr1-22) HLL EOHARTIEZEBNAITHATINS
- FL2L (female): 210 Mb (chr1-22, X) | (LZ&CHE?)

- shared homozygous regions: 72 Mb (chr1-22, X. 612 genes) -> RRZE D EEN &hH h 3 581

- 4 homozygous variants/ 4 genes in shared homozygous regions between patients
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Method Algorithm

SIFT (http://sift.jcvi.org) SIFT uses sequence homology; scores are calculated using position-
specific scoring matrices with Dirichlet priors

Polyphen'? (http://genetics.bwh.harvard.edu/pph/) Polyphen uses sequence conservation, structure and SWISS-PROT
annotation

PMUT® (http://mmb2.pcb.ub.es:8080/PMut/) PMUT provides prediction by neural networks, which use internal
databases, secondary structure prediction and sequence conservation

SNPs3D*® (http://www.snps3d.org/) SNPs3D is based on support vector machine that uses structural or

sequence conservation features

PantherPSEC!? (http://www.pantherdb.org/tools/csnpScoreForm.jsp) Panther PSEC uses sequence homology; scores are calculated using
PANTHER Hidden Markov model families

MAPP* (http://mendel.stanford.edu/SidowlLab/downloads/MAPP/ MAPP considers the physicochemical variation present in a column of a
index.html) protein sequence alignment to predict the effect of all possible amino
acid substitutions on protein function

Align-GVGD** (http://agvad.iarc.fr/agvgd_input.php) Align-GVGD combines the biophysical characteristics of amino acids and
protein multiple sequence alignments

Kumar P et al., Nature Protocols, 4:1073-1082, 2009
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—B% Bas WRLR BOST | EARE 3 BB %
ARF=T YRy J1NT 4R ber-abl 2001.11 1814 B Bt B A%
F5AYXRT N—tFFY | Ayx Her2 2001.4 A8 Her2BRADH
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EGF binding EGF binding ™ Tyrosine kinase Autophosphorylation
— T 1 e , | |
Exon 2 5 7 13 6 7 18-21 ' 22-24 28
Mutations associated % ) ll‘ s E
with drug resistance T790M (506) [ mﬁ- ﬂi R
- _-—.‘_-—-__ PG| 3 2
D770 N771(ins ‘?\/O
D770 N771 ( ns G), N77IT
V7690
§ &R (<1%) g8 (5%) 83 g
Exon 18 Exon 19 Exon 20 Exon 21
(nuclectide-binding loop) {activation loop)
GIC AE746-A750 V765A LB58R (40-45%)
G719S AE746-T751 T783A NB265
G719A AE746-A750 (ins RP) @) AT
V689M AE746-T751 (ins A/1) KB46R
N700D AE746-T75]1 (ins VA) L_86}Q
E709K/Q AET746-5752 {ins A/V) G863D
ST20P AL747-E749 (A750P) -
(5%) AL747-A750 (ins P)
3 AL747-T751
AL747-T751 (ins P/S)
AL747-5752
Mutations associated AL747-752 (E746V)
2 A AL747-752 (P7535)
with drug sensitivity AL747-5753 {ins Q)

AL747-P753
AL747-P753 (ins S)
AS752-759

(45%)

dE746-A750 (>45%)

Sarma SV et al. Nature Reviews Cancer 7: 169, 2007
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Nature Reviews | Cancer

Schwarzenbach, H. Nature Review Cancer, 11, 426, 2011.
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ARTICLE

d0i:10.1038/nature10242

An integrated semiconductor device
enabling non-optical genome sequencing

Jonathan M. Rothberg’, Wolfgang Hinz', Todd M. Rearick’, Jonathan Schultz', William Mileski', Mel Davey', John H. Leamon',
Kim Johnson', Mark J. Milgrew', Matthew Edwards', Jeremy Hoon', Jan F. Simons', David Marran', Jason W. \Iyers,

John F. Daudson Annika Branting', John R. Nobile', Bernard P. Puc’, David Light', Travis A. Clarkl ’\/Iarthuber A

Jeffrey T. Branuforte Isaac B. Stoner', Simon E. Cawley Michael Lyons Yutao Fu', \ﬂ.slIomer Marina Sedova', Xin Miao',
Brian Reed’, Jeﬁre\ Sabma Erika Felerstem Michelle Schorn'!, Mohammad Alanjary’, Eileen Dunalanta Devin Dr&sma.n,
Rachel Ka.smska; Tanya Sokolsk?' Jacquehne A. Fidanza', Eugem Namsaraev', Kevin J, McKernan', Alan\‘\ﬁ.lhambl

G. Thomas Roth® & James Bustillo

The seminal importance of DNA sequencing to the life sciences, biotechnology and medicine has driven the search for
more scalable and lower-cost solutions. Here we describe a DNA sequencing technology in which ecalahla_low _cact
semiconductor manufacturing techniques are used to make an integrated circuit able to directly pe
DNA sequencing of genomes. Sequence data are obtained by directly sensing the ions produced by
DNA polymerase synthesis using all-natural nucleotides on this massively parallel semiconductor-s
chip. The ion chip contains ion-sensitive, field-effect transistor-based sensors in perfect register wi
which provide confinement and allow parallel, simultaneous detection of independent sequencing r
most widely used technology for constructing integrated circuits, the complementary metal-ox
(CMOS) process, allows for low-cost, large-scale production and scaling of the device to higher ¢
array sizes. We show the performance of the system by sequencing three bacterial genomes, its robus
by producing ion chips with up to 10 times as many sensors and sequencing a human genome.
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Rothberg JM et al., Nature, 475:348-352, 2011
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Massive Amplicon Sequencing (MAS)

cagcacgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca
cagcatgtca

cagcatgtca
cagcatgtaa
cagcatgtca
cagcatgtca

agatcacaga
agatcacaga
agatcacaga
agatcacaga
agatcacaga
agatcacaga
agatcacaga
agatcacaga
agatcacaga
acatcacaga
agatcacaga

agatcacaga
agatcacaga
agatcacaga
agatcacaga

ttttgggctg
ttttgggctg
ttttgggctg
ttttgggctg
ttttgggccg
ttttgggctg
ttttgggctg
ttttgggctg
ttttgggctg
ttttgggctg
ttttgggctg

ttttgggcgg
ttttgggcgg
ttttgggcgg
ttttgggcgg

gccaaactgc
gccaaactgc
gccaaactgc
gccaaactgc
gctaatctgc
gccaaactgc
gccaaactgc
gccaaactgc
gccaaactgc
gccaaactgc
gccaaactgc

gccaafictgc
gccaafictgc
gccaafictgc
gccaapgictgc

L858R

tgggtgcgga
tgggtgcgga
tgggtgcgga
tgggtgcgga
tggetgcgga
tgggtgcgga
tgggtgcgga
tgggtgcgga
tgagtgcgga
tgggtgcgga
tgggtgcgga

tgggtgcgga
tgggtgcgga
tgggtgcgga
tgggtgcgga
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Rothberg, J. et al. Nature 2011, 475, 348.



Exon 20 (T790M) patient no.4

0.18

0.16 T790M ]
(C2369T) -
|
]
|
!
|
!
!
|
|
|
!

0.14

0.12

Z—

0.06

Y T

==
AJL

0.04
0.02

0.00 &

Total read, 98,816; BEAMing (BIM#&RHAE) , 0.08%; Sequencing, 0.17%

->A
->C
->G
->T
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Exon 21 (L858R) patient no.4

0.16
0.14 L858R
(T2573G)
—
0.12

0.10
0.08
0.06
0.04
0.02

0.00

CAC
Cecpa
GCA
TGTC
AAG
Ao
CACAGATTT
TGG
GCT
GGC
CAA
ACT
GCT

Total read, 157,201; BEAMing, 0.13%; Sequencing, 0.15%
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Exon 19 (deletion) patient no.6

B insertion/deletion

deletion
region

N 1 T T T

AARAGGAATTAAGAGAAGCAACATCTCCGAAAGCCAACAAGGAAATCCTCGATGTGAGTTTCTG

Total read, ~262,000; BEAMing, 1.03% ; Sequencing, ~1.4%
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