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2004 2005 2008 2009
cemiddese [T S e e ]
aantallen
Academisch 519 709 1447 2375
- HPV 421 596 951 1345
% HPV 19% 16% 34% 43%

HER2 22 74 112 140

Mutaties 69 80 180 448
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Algemeen 1283 1421 1652 2018

- HPV 66 178 180 266

% HPV 95% 88% 89% 87%

HER2 62 97 95 125

Mutaties 0 1 9 32

Conclusies

Versnelde ontwikkeling, exponentiéle toename diagnostiek?
Samenwerking tussen pathologen en moleculair biologen

Capaciteit opleiding klinisch moleculair bioloog in de pathologie?
(9x1.1+40x0.25 =~20 fte)

Aard diagnostiek:

-Niet-complex (HPV, FISH, SISH..)
Academie meer HPV, algemeen meer niet-HPV

-Complex, sterke toename mutatieanalysen (KRAS, EGFR)!
Ontwikkeling kwalitatief?
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Massively parallel DNA sequencing

anchor single DNA molecules to solid surface copy each molecule in situ by PCR to amplify template

Tniversal adapter
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reversible terminators,
polymerase, universal
primer
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TAAAAGCCGTGTC. . .

\ detect with laser

a 3= TAAAAGCCGTGTC. . .
5- 000000000 ... miston (chemically or enzymatically)

repeat cycle 1..100 times
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DNA sequencing in situ on solid surfaces with reversible DNA chain terminators

No gel separation




Massively parallel DNA sequencing

Sequencing tens of millions of individual templates

(~100 nt) in parallel

2001 Draft of human genome reference sequence (3Gb):
5 years, multiple laboratories, several billion dollars

2009 30 haploid human genomes (90 Gb):
3 weeks, 1 device, < $100.000

Massively parallel DNA sequencing

Transcriptome
Exome
Paired-end

Whole genome

Massively parallel DNA sequencing

Granulosacell tumor/Thecoma (n=4) transcriptome FOXL2
(Shah, NEJM 2009)

Glioblastoma multiforme (n=22) transcriptome IDH1
(Parsons, Science 2008) DNA and RNA arrays
Acute Myeloid Leukemia (n=1) whole genome (23.3x) IDH1

(Mardis, NEJM 2009)

Table 1| Somatic ions identified in COLO-829
Type of change Count Percentage
Substitutions 33,345 100.0
Coding 292 0.9
Silent 105 03
Missense 172 05
Truncating 15 <0.1
Non-coding 319 1.0
UTR 205 06
ncRNA 113 03
miRNA 1 <0.1
Intronic 9,543 286
Splice 7 <0.1
Other intronic 9,536 286
Intergenic 23,191 69.6
Small insertions and deletions 66 100.0
Coding 0 0.0
UTR 2 30
Intronic 27 409
Intergenic 37 56.1
Rearrangements 37 100.0
Breakpoints 74
Coding i 14
UTR 0 0.0
Intronic 36 486
Intergenic 37 50.0
Classes 37 100.0
Intrachromosomal 34 919
Deletions 25 67.6
Inversions 6 16.2
Duplications 2 5.4
Other 1 27
Interchromosomal 3 8.1

miRNA, microRNA; ncRNA, non-coding RNA; UTR, untranslated region.

Stratton, Nature 2009




Somatic mutations in colo-829 (malignant melanomay)

187 non-synonymous and 7 splice site mutations:

driver or passenger mutations??

Mutational signature of Ultraviolet exposure:

Vast majority C>T/G>A substitutions

Signature of expression-directed NER repair:
More mutations on non-transcribed strands
High-level expressed genes less mutations

Higher mutation prevalence at 3’ ends than at 5’ ends of genes

Core signaling pathways in human pancreatic cancers revealed by
global genomic analyses. Jones et al., Science 2008

TGF-§ signaling 37 100% TGFBR2, BMPR2, SMAD4, SMAD3

: MYC, PPP2R3A, WNT9A, MAP2,TSC2,
Wnt/Notch signaling 29 100% GATA6, TCF4

Transcriptome and SNP arrays




