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Human Genome Sequence
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PCR based capillary
sequencing

e 3544 genes exon by exon sequentially In
100 cases of clear cell renal carcinoma

* Followup of candidate new cancer genes
In ~1000+ cancer samples of varying
histology
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Van Haaften et al, Nature Genetics, 2009
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KDMGBA/UTX mutations in Myeloma
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Human Genome Sequence
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Paired-end Reads

Random 400bp fragments of matching cancer and normal genomes
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Map paired sequences back to reference genome



Somatic Mutations in Cancer

Substitution
Ref er ence: ATCOCGTATCACGGTCACCAGATCAGICCAGT
Sanpl e: ATCCGTAT CACGGTCAGCAGATCAGI CCAGT
Deletion/Insertion

Ref er ence: ATCCGTATCACGGTCACCAGATCAGI CCAGT
Sanmpl e 1: ATCCGTATCAGCGGICA- CAGATCAGI CCAGT
Sanpl e 2:  ATCCGTATCACGGTCACT CAGATCAGTCCAGT

Rearrangement

Ref er ence: ATOCGTATCACGGTCACCAGATCAGICCAGI/ / TACTTGTC
Sanpl e: ATCCGTATCACGGTCAGGTCGTACTTATGCA/ | COGACATG

Copy Number Gain

Ref er ence: ATCCGTATCACGGTCACCAGATCAGI CCAGT
Sanpl e: ATCCGTATCACGGTCACCAGATCAGI CCAGT
ATCCGTATCACGGTCACCAGATCAGI CCAGT
ATCCGTATCACGGTCACCAGATCAGI CCAGT
ATCCGTATCACGGTCACCAGATCAGI CCAGT



Rearrangement screens



lllumina paired-end reads — rearrangements and exome  sto whole
genome shotgun

400 bp random fragments of cancer genome
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Genomic landscapes of rearrangement in human cancers
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Pilot rearrangement screen

o Samples from patients at two time points
during therapy
— diagnosis/relapse
— relapse/second relapse
— DNA damaging or novel therapy



Ongoing genomic rearrangement during progression
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Ongoing genomic rearrangement during progression

PD3825a



Chromosome 13g homozygous deletion detected in low-coverage
paired-end lllumina sequencing read data
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Whole ‘exome’ sequencing



MEcroarrany
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Current ICGC Breast Cancer Working Group data sets

Exome sequencing 21,416 protein coding genes, 1664 miRNAs
Copy number analysis
69 breast cancers: 57 ER positive

12 ER negative

!

Call somatic base substitutions, indels and copy number changes

!

Identify driver mutations in known and new cancer genes

Follow-up in 300 cases



Mutated cancer genes in breast cancer
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The landscape of driver mutations in breast cancer

Which Drivers?
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The landscape of driver mutations in breast cancer

How many drivers/case?
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Myeloma Exomes |

o Samples from patients at two time points
during therapy
— diagnosis/relapse
— relapse/second relapse
— DNA damaging or novel therapy

n = 9 patients (27 exomes)



Myeloma Exomes I

e Half of cases low risk — hyperdiploidy with
trisomy 5

e Half cases high risk - defined by either
del(17p) or del(12p)

e N =53 patients



Whole genome shotgun sequencing to high
coverage gets you both of the above, plus all
‘non-coding’ mutations



Cancer Genome Project
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