COSMIC:
Annotating cancer genomes.
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4 classes of Mutation

cDNA point mutations X X
Fusion genes X X
Whole genome annotations X X
CNV X X



cDNA point mutations
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Small intragenic mutations
putatively affecting protein
product of a single gene:

- Nonsense,

- Missense

- Inframe Ins / Del

- Frameshift

- Complex replacement

AA p.L340fs*20 (Insertion - Frameshift)

Mutation

cDS c.1019_1020insT (Insertion)

Mutation

Nucleotides t

Inserted

Mutation Length CAAD - S04.00 AR -

Location aning Acid

—_

Lergth ARy = 41,00 AR -
Amino Acid IVETOGEKPAIARRDLESENILYEENGTCCIADLGBLAYRADS
Mutation Fy

Gene TGFBR1

Tissue -

Distribution | _. [ |

(TOP 5} Tizzues L lung (1)
scale (Mutation #2 1

Samples ST

NCI-H2171 lung Heterozygous



Gene-specific mutation spectrum
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Fused Genes
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Copy Number Variation (CNV)

Examining cancer aneuploidy using SNP microarrays

Chr. 8 amplification of MYC oncogene in NCI-H2171 Lung tumour
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Whole genome Solexa paired end sequencing

Examining tumours for genomic rearrangements:

- Fragment genomic DNA to ~500bp fragments

- ligate adapters

- surface bind

- amplify

- 35x scanned single-nucleotide sequencing reactions in pairs

- align approx. 52 million sequences to reference genome

- select pairs mapping <> 500bp apart

- capillary sequence across selected regions to define exact breakpoint

Sequenced 35 bps 500 bps 35 bps Sequenced

Chromosome 9 Chromosome 22



Tandem duplication — Chr 4
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Inverted duplication
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2:12 Fusion gene

NCI-H2171: Chr 12
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Amplicon breakpoint detection
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Breast tumour summary.

8 Breast cancers now fully analysed

888 Somatic rearrangements

36 Fusion genes (18 IN FRAME)

/8 Internally rearranged genes (39 IN FRAME)

17 Potential Promoter fusions

Currently whole-genome-screening 94 tumours from:

Lung, Skin, Kidney, Pancreas....



Summarising whole-genome mutation data

Chromosome References

‘COSMIC ‘classic’ mutations

CNV map

Intrachromosomal rearrangements

Interchromosomal rearrangements

B mavigation:

Selection genome positions
or mutation types
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Navigation

Sample

NCI-H2171 - Click here for additicnal samples with the same name.

Name

COSMIC id 688015
Source cell-line
Tumour

Classification

Primary Site; Subtype; Subtype 2; Subtype 3

Primary Histology; Subtype1; Subtype 2; Subtype 3

lung; NS; NS; NS

carcinoma; small cell carcinoma; NS; NS
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Rearrangement mutations / breakpoints

Each rearrangement can have a number of breakpoints:

Simple deletions may present only 1 breakpoint;

Rearrangements involving sequence fragments or compound amplifications can present many:

A 1(12:8) translocation with 2 chromosome 12 “shards” at the interface.
104 translocation with chr12:g.6943257 6943258 inschr12:8123579 B123B800 inschr:7310260_ 7310594 chr:8:64286067trans[?]
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An amplification of a t(12:8) translocation;
compound mitotic amplification events create multiple related breakpoints
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A known tumour-promoting mutation dataset

COSMIC displays all mutations, not just those of known oncogenic potential.

But, COSMIC’s cell-line resequencing project is examining
50 known cancer genes through 800 cell lines

All of the mutations found are manually scrutinised to exclude potential passenger mutations or SNPs

This makes it a very useful test dataset for mutation prediction software.
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COSMIC future

- Map mutations to Uniprot co-ords with Pfam, integrating into both websites (& distribute via DAS)

- Finalise structural rearrangement ontology & nomenclature

- Improve mining of rearrangement data; navigation by genomic positions & gene footprints

- Import enormous rearrangement & non-coding mutation datasets
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Summary

COSMIC is about to incorporate whole-genome Solexa sequencing results

- Integrate all oncogenic mutation types:
Point mutations
Fusion genes
Copy Number Variants
Genomic rearrangements

- Annotation
HGVS - style summarisation
Ensembl annotated breakpoint detail
Uniprot integration

- Adding meaning to the dataset
Increasingly important as the quantity & range of data soars
Mutation consequence - does the variant promote cancer ?
- Software (CanPredict, SIFT etc?)
A known positive oncogenic mutation dataset for testing these



