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* ICGC Australian Pancreatic Cancer Genome Initiative

— Aim is to fully characterise the genomic, epigenomic and
transcriptomic aberrations in a large number of pancreatic cancer

« Relate to clinico-pathological and treatment parameters

« Generate primary xenografts and cell lines for functional
assessment, therapeutic and companion biomarker
preclinical testing.
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Pancreatic Cancer

4th cause of cancer death (5% alive at 5 years)
90% die within a year

Mortality unchanged for almost 50 years
Usually advanced at diagnosis

Surgery only potential for cure — no ability to
predict those that will benefit

« Chemotherapy modestly effective — but some
efficacy in undefined subgroups
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APGI - overview

Molecular composition subject to
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Overview of Sample Acquisition

3 Australia: 375 samples
Canada: 375 samples
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SOLID Instrument Room

800m? refurbished labs: Dedicated labs for workflow (library prep, PCR, post PCR, validation
lab). Environmentally controlled sequencing, array facility, LCM core (July 09)

11 SOLID sequencers: Have been early adopters of SOLID sequencing. Includes capacity for
R&D as well as HTS sample processing (Aug-Nov 09).

HPC & Storage: Dedicated HPC (in partnership with SGI) 200 node cluster, 1.2Thb RAM,
100Tb scratch space, 1 Pb of storage )

UQ HPC




Sequencing Strategy
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Expression array,
mRNAseq,
miRNAseq

SNP/CNV Chip
analysis, gDNA
sequencing

Agilent Sure
select, exome
sequencing

Tumor tissue
& adjacent normal
~100milion reads (5Gb)

Tumor tissue Tumor tissue
&normal & normal
30 fold (75Gb)

>100 fold (5Gb)

Identification of SNVs
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Tumor & adjacent
normal ~20million
reads (1Gb)

Annotate SNVs

non-synonymous
somatic)

Rank SNVs

(eg. polyphen,
Canpredict)

Validate SNVs '
(9. SNP chip, ¢ Normal gDN.
Sanger Sequencing) T
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Genomic aberrations in cancer

« Single Nucleotide variations (SNV)

« Small insertions and deletions (INDELS)
« Copy number changes

« Large Chromosome rearrangements

« Epigenome

simple Nucleotide
Variations

-
Insertions
copy rarmbes varisbons.
mgtatarn o oo

Translocations Deletions
t gora gy nu
oguaton  delebon 3o

Rl = = ]

& ol . Tumour DNA: A/G

2 ! | Non-synonymous (N456S)

| I | CTTNBP2NL
i 1 | Polyphen: probably damaging — deleterious

= ] Normal DNA: A/A

£ L :

b

A

. l — = Variant

22 I : == FHPRSSRMA: A and G
= c H - I expressed

Map tags to
genome (Bioscope)

Identification of SNV

(diBayes)

Annotate SNVs
(eg. dbSNP,

Single Nucleotide Variants (SNV’s)

Somatic or germline variant

Comparison to dbSNP 130
SNV consequence: .
e.g. if in an ORF
non-synonymous (V234K, 1234T>A)
Perl AP query splice site

somatic)

Rank SNVs
(eg. Polyphen,
Canpredict)

Validate SNVs
(eg. SNP chip,
Sanger Sequencing)

MysaL 5'/3'UTR
27 S: stop gained/lost
[ —
tated

Annot
SNV coordinates

Result

Pfam domain annotation

Whole Genome:

Exome:

Transcriptomes:

Sequences to date

7 Pancreatic adenocarcinomas
3 Pancreatic cell lines
10 matched normal samples:

10 Pancreatic adenocarcinomas
2 pancreatic cell lines
12 matched normal samples

12 pancreatic tumours
3 pancreatic cell lines
3 normal adjacent pancreas
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Germline Vs Somatic SNVs SNV Annotation - Somatic SNV Annotation - Somatic
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Copy Number Variation | Defining Structural Variants
Basic Strategies: 2. Comparative Ve pair
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Split the mappable genome into Deletions

equal sized windows

Large deletion
of allele 1

Number of Total Reads Smaller deletion
expected = of allele 2
Reads/window Number of windows

Observed reads/window
CNV Score= ——————— B

Expected reads/window :

Xie and Tammi et al (2009) BMC
Bioinformatics

Previously reported: Jones et al 2009; Lin et al 2008; Gysin et al 2005




Translocations

Cancer Genome Report: APGI -1959

1959 5.04
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Interpreting somatic variants (Polyphen II)

K-1782-stop Easy

i RBB6: (K-1782-stop)
n T RB interacting protein

'W-260-stop

s =

MPP6: (W-260-stop)
p55 MAGUK family member:
Tumour suppressor

W-249.5t0p A-198-T Hard

Translokin

Bi-allelic
SMAD4 loss Mutations:
KRAS
CNOT2
TP53BP1
HESX1
Biallelic s
P5310SS g, v
(LOH +
mutation) 64 others
2 INDELS:
ZNF175
MAGEF1

Biallelic loss
CDKN2A (p16) loss
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TUMOUR TYPE: PANCREATIC ADENOCARCINOMA & .
TUMOUR CELLULARITY: % Wogn
SEQUENCING DEPTH (a0xN/30xT) 7
COPY NUMBER VARIATIONS: 15,140 ommop e
% OF GENOME AFFECTED BY CNV: 61%
INTER-CHROMOSOMAL TRANSLOCATIONS: 3
HOMOZYGOUS LOSS:  CDK2NA
Lok BRCA, P53 SMAD4
e Cordinate  Gene Mutiype  EXOME MUT MUT Expressed
Gl 112090481 CTINGPZML  missense
2 30100052 ARGEF3S missense  Yes ves
ez 73679106 AMSL ves Yes
oo 1395053 FOXE2 missense  Yes ves
o 110070l PAPPAS missense Yo ves
iz 2530824 KRAS missense  Yes ves
iz 70723257 cnoT2 missense Yo ves
22 19189003 cLTCLL i ves to
et 166953  TASIR2 missense Yo No
ez 179528038 TIN issense  Yes. No
3 130180738 COL2OAL  missense  Yes No
e 308787 Cosu missense  Yes No
e 11995276 N missense  Yes o
ca  es208810  CheoL missense Yo No
chrio 12353554 OMBTL missense  Yes No
ci0 126001512 OAT missense Yes No
s 7asserss  ccocs missense  Yes No
17 216270 FAM2TL ves No
17 36352080 TCIDE  missense  Yes No
chrio 12060127  ZNF700 issense  yes. no
o1 aszoracz  pTCH2 missense  zero No
ez 26676241 Czorso missense  zero No
Tumour miR expression: mirL7-5p, mir21, mir23ab, miR2b7, miR 210
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« Drugs with known target mechanisms/signatures
« Preclinical testing
« Direct clinical application

« Therapeutic Target Discovery
« Resistance Mechanisms
« Novel Mechanisms

« Recurrence Detection
« Surrogate Endpoints for Clinical Trials

« Companion Biomarker Discovery and Validation
« Preclinical models
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Molecular Phenotype Guided Therapy
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Molecular Guided Therapy for
Pancreatic Cancer

Personalised Medicine
The right drug, for the right patient, the first time

Using a drug that might work when all others

have failed

Individualised Molecular P eatic Cancer

Patient Journey

vost Mortem [

Ve
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Genome Journey

{ Cancer
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Molecular Phenotype Guided Ther:

Personalised Therapy

Cancer Diagnosis

Biomarker/Signature

Biomarker (definition)

“A characteristic that is objectively
measured and evaluated as an
indicator of normal biological
processes, pathological processes,
exposure to environmental and
lifestyle factors, or responses
(pharmacological or otherwise) to a
therapeutic intervention”

Responds to treatment X’

\
88 n

* Select best therapy

- ‘ 25% 18% 12% 6%
« Focus clinical trials response response response  response
« Investigate resistance ——
« Better inform our patients T°"'°'C'3E"-s ;:Ielay.

4
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Overview of Sample Acquisition
Select therapy based on
@_}9 genomic analysis
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Genomic Guided Therapeutic Strategies:
Dramatic Responses

A patient has a pancreatic cancer resected
After 12 months he has recurrent disease and is
given gemcitabine

His disease progresses with metastasis in the
neck, the liver and his lung

CA19-9 >100,000

PALB2 mutation

Gemcitabine Mitomycin
c
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Expression

Mutation

Copy number variation

Structural variation |

Molecular Phenotype Guided Therapy
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Preclinical Discovery and Testing

Cancer Research Program

Expression Copy number variation

miR23 &
miR27
Targets

Mutation Structural variation

Expression Copy number variation

miR23 &
miR27
Targets

Cisplatin?

Inatinib?.

ULTIMATE Géﬁl:

Mutation Structural variation
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Analysis pipelines:

Mapping to the human reference genome:
Bioscope for DNA

Bioscope/X-Mate (cloonan et al 2009 icinformatics) for mRNA
miR-Mate for miRNA (. cloonan, unpublished)

SNVs and small indels:

diBayes/small INDEL tool (Bioscope) for detecting SNVs/ indels
In-house pipeline for calling somatic/germline events
In-house pipeline for annotating events

Copy number variants:
CNVSeq (xie et ol 2009 BMC Bioinformatics)
In-house pipeline for calling somatic/germline events

Structural variants:
In-house pipeline using long-mate pair data

mRNA expression:
Bioscope WTA pipeline for RPKM values
In-house pipeline for inferring transcriptional complexity

SNP Detection

5.04 Cell Line Tumour 1
Total Number of
SNPs called 2,781,466 3,211,392
Number of SNPs 2,266,907 2,808,556
called p <0.05 (82%) (88%)
Number of SNPs in
seq and SNP chip 292,604 319,311
Total Number of 289,110 315,509
identical calls (98.8%) (98.8%)




