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PCR-based re-sequencing
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TCGA: Targeted Re-sequencing in GBM

 Phase | (n=601)
— Published literature and unpublished data in the GBM
community

— Emphasize genes with genetic evidence of alterations
(e.g. amplification/deletion; mutation) or with clinical
outcome correlation

e Phase Il (n=725)

— Initial GBM genome characterization data by CGCC

— Genetic elements of interest (GEOI) defined by
Integrative analysis of copy number and expression in
GBM across multiple platforms (include both coding
MRNA and non-coding microRNA)

— Conserved regions across evolution
— Tumor-specific spliced variants
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GBM: Somatic mutations

(Shared 20 genes, 84 tumors; orthogonal validation pending)
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GBM: Somatic mutations

(601 Phase | genes, 84 tumors; orthogonal validation pending)
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“TCGA WU/Broad/Baylor/Shared genes used for this analysis
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Next Generation DNA
Sequencmg Technologles

Genome size: 3000 Mb
Req'd coverage 6 12 25
3730 454 FLX Solexa

bp/read 600 250 32
Reads/run 96 400,000 40,000,000
bp/run 57,600 100,000,000 | 1,280,000,000
#/runs req'd 312,500 360 59
Cost per run $ 48 | $ 6,800 | $ 9,300
Total cost $15,000,000 | $ 2,448,000 | $ 544,922

Genome Sequencing Center }I
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454-pased Mutation Detection

DNA from X tumor samples

Pooled with equal concentration

PCR amplification with Y primer pairs

Pool PCR products

454 sequencing

v

SNP/Indel Detection Using ssahaSNP and BreakPointRead

Reads with G12 mutation in KRAS Reads with 15 bp deletion in EGFR

File Movigate Info Color Din Hisc Help File Mavigate Info Color Din Hisc
[#5acontia.ace [[oaozaas_ose SoneTags| Pas: || clear I Toine o SonsTogs| Pos: [T
. 10.00
Search for String| Cowl Cost| Copars Cant] Find Wain kin] Ervries:| [ Soorch for String| Gonpl Cont| Conpors Cont| Find Hain Hin| Err/Atkb:| | 10.00
- atgar KT QT FXCRARKAARGLRQRPAET FHRHT L EE G QAR EGA KR QR G KLA AR AR AR EQAT K[ KT AR L A* GARARAKHE GRA KL LKA H QK AR PR AR GOR KGR AR T AA AR h T+
= & TR SR WCR 3 ST G T S IR L5 SHOT g e R Rk S AL S R # S L8 CF LRG0 g ST h iR ¢ L 38 S R e
- prone b Sterckaak kX gEhas taa a ‘a5 a8 aXEACLIRCCHAgaas ¥ SEACHR kg kg
- b g’ St ggh ¥ aa e kKL
- Ak gk gl tkat: ‘ag’ t: TR AR g
= Chid £ g e
g
= . =8 Stercraatrrgers Tasrrrges as o ant crrgase Sercrizrazing
- 5 g6 22 ey
- . X & taCkt ;g**aa ¥ac)
- - 28
L g 28 i3 = ‘2g’ g
- B S g g cc 324
¥ 2 o b ggaaatcEtegatat
= 8’ B8 ‘2g’ t taw abrkg SR ACIEAORC CR g 50 SR GAORICHC C RN S SK CHE S S Ok
= e £ grakig g cc 5 o
= ge 28 Rhaac*at g g aa**rc**raaggaaatcPtogatety
= g g’ - @ g g H aam AR FR CCR Hia® gk R g W
L £ EE at**ckay o R EE
- D ﬁ 0 ‘2g’ gra ACHE PRGN CCE RS
- e t g g’ CHLRECC g
- Ak ge’ g @ koD @ TEIEELErT
) s '2g ‘g’ €’ % g ‘e
Lo e 28 a aakkikgg: taakikgka a 5 & cHigaastiy ) &
= e ‘gg’ Cy g g g
- L g ag; B g g & & E
- e o g 2’ g cc
" g e RRM 3 307% a t HCHOK TRy aa*HKCHkk3aggaaa toEeRat
- g a gy 5 & * 3 £F gaastrghraicchrag
s g 28 ‘gg’ tAECCRRG, g G GRHCIE Gha kg
- b gt aatrrt et g Hit ke b,
o 88
- ) i 22 T s
- e 3 agg: o B
= g € raTksCkaakibrge o = CAREERL LR LR RECH R ana g DHRT ot kata kr Ch R aba sty
=y ge tEatrCH g g taw & BE*GHECH 33’ @RI INRCCH A gaaatRg: CONHFHINCHA GG Nk g
- wnm g8 gg g g ag*haa,
- e’ g . EEatHfCK aatrtkgakas taa aakgIRCHNaa EXRC Ot g Ba g I K oA A S KA KA ¥R A
2 £ o |
<] ¢¢] €] Prov] Mext| 5] 33| 3%3| curser|[wuali Cons pos = 208 diff fron o disnizs <<¢| <] </ Prev| Mext| 3| 33| 523| cursor|[quality = 20 cons pos = 199 diff from last = 0 read pos: 243 disnizs




BCM/Nimblegen Approach to Exon Sequencing

Exon 1 Exon 2 Exon3 Exon4 Exon 5
— - gDNA

Fragment and hybridize to
Nimblegen capture array

454 Sequencing

Analyze r‘

Exon
sequences N

Courtesy of R.A. Gibbs




Solexa-based Whole Genome Sequencing

| ~50M clusters are sequenced per flow cell.
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57 y/lo Caucasian
female

De novo M1 AML

>959% blasts in initial
BM sample

Relapsed and died at
11 months

Normal cytogenetics

No LOH/CNV on Affy
6.0 SNP array

Informed consent for
whole genome
sequencing



O Male, Female
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AML Tumor Genome Sequence

 77% diploid coverage was obtained for an AML M1 tumor
genome with 22x sequence coverage (97.4% haploid
coverage) using Solexa (lllumina) sequencers.

« 10x sequence coverage of normal genome (epidermal).

« 2.1M sequence variants were detected (consistent with
the known human polymorphism rate).

e ~495,000 are novel variants: SNPs vs. somatic mutations

3,731 non-synonymous coding variants were detected,
most are likely rare SNPs (compare to germline & cDNA).

« Two somatic mutations have been detected and
confirmed; both are coding sequence insertions.

« Currently validating a small number (<30) of additional
candidate somatic mutations...
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AML Tumor Genome Sequence

 FLT3: FMS-like tyrosine kinase

« NPM1: nucleophosmin

- Both are small insertion mutations.
- Both have been previously implicated in myeloproliferative disease.

HWI-EAS68_ 10151 5 84 616 593 1 8 NPM1 854 861
HWI-EAS68__ 10151 5 84 616 593 2 9 NPM1 855 862
HWI-EAS68_ 10151 5 84 616 593 3 10 NPM1 856 863<-4bp ins?
HWI-EAS68__ 10151 5 84 616 593 15 22 NPM1 864 871<-4bp ins?
HWI-EAS68_ 10151 5 84 616 593 17 24 NPM1 866 873
HWI-EAS68__ 10151 5 84 616 593 22 29 NPM1 871 878
HWI-EAS68_ 10151 5 84_616_593 23 30 NPM1 872 879
HWI-EAS68_ 10151 5 84 616 _593 24 31 NPM1 873 880
HWI-EAS68_ 10151 5 84 616 593 25 32 NPM1 874 881
HWI-EAS68_ 10151 5 84 _616_593 20 27 NPM1 365 372
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Detection of alternative splicing
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Merged non-redundant transcript: 4
EEEmEn |
_ _ Detection of novel
Putative transcripts: splice junctions
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Putative alternative splice junctions: < 454/Solexa AML (_:DNA SequenCing:
1HH BT 350 novel transcripts in ~300 genes.
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