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— aneuploidy
— structural abnormalities
— clonal evolution - .
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Sl A deTfinition

“ ... is a technigue that enables the
morphoelogical demonstration of specific
DNA or RNA sequences in individual cells in
tissue sections, single cells or chremoesome
preparations.”

Heinz Hofler

—Mﬁm (1990)
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— Fluoresence In Situ Hybridization

Labeling with
fluorescent dye
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metaphase/interphase cells DNA probe

hybridization

post hybridization washes
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Hormal diploid genome

Reciprocal Mon-recipreeal  Amplification  Amplification Amplification
translecation translocation [(double minutes) (HER) (distribarted insertions)
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Technique Detection
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= Adapted from Albertson et al 2003 Nature Genetics 34:369-376
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Adapted from Albertson et al 2003 Nature Genetics 34:369-376

Normal dipledd genome

LOH LOH
[somalic recombination){duplication/loss)

Technigque Detection
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Overexpression In Breast Cancer
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= Amplification and overexpression: key
to

— prognosis
— predictive response

— therapy type and re _
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- HER2 -neu (‘rTUTr’l%m epldermal growth factor

receptor 2)

— expression levels altered by gain in copy
number or mutations that result in increased
levels of expression

— overexpression associated with
POGK P ' :
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-

rapy response
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Immunohlstochemlstry (IHC)
— ELISA (serum)

= Gene amplification
— FISH, PCR

A levels —
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onoclonal antibodies: CB11, Tab 250
— 77-91% concordance with FISH

— equivocal IHC result: weak to moderate
Intensity partial cell membrane staining, areund
a minority of tumour cells

— retest with FISH -
‘— . -
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_gene amnplification:

6 um parmﬁmbedded formalin- flxed
tlssue sections

— preselected area of hybridization on stained
slide

= FISH using the Vysis PathVysion HER-2
e set.with pretreatments
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Grl proges

= control/normal DNA

P

single hook streamers lure from The English Fly Fishing
Shop http://freespace.virgin.net/fly.fishing/lures.html
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CGH: Limit Of Resolution
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. 31U Mbp CTTRTI’TTT)‘SOme |mbalance

- abnormallty present in ~50% cells

= nNo Identification of balanced chromosome
rearrangements
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Cnromosorne Aperrations
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Detected using cytogenetic and molecular
methods

v chromosome banding

v'molecular cytogenetics

— Loss of heterozygosity

estriction.landmark genome.scanning -
e
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_Gene dosagg’éﬂ%ﬁ
— gene amplification
— gene deletions




=wirly Sarcormz (EWS)

= RepresentS‘afaTmly of tumors mcludlng
— Ewingrsarcoma of bone
— extraosseous Ewing sarcoma and

— peripheral neuroectodermal tumor (PNET)
of bone or soft tissue

%mostﬁommon bone tumor in children
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- One of many ‘small round
~ blue cell*tumors seen in
pediatrics

= Thought to be of neural
origin, derived from

post-ganglionic

parasympathetic primordial
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Cell Turnor

Striall, Rouridd, Blte C
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leferentlal DTa'gT’ITjSTS*'
= Lymphoema/lLeukemia
= Rhabdomyosarcoma
= Metastatic Carcinoma

= Neuroblastoma = Ewing _ | -
= PNET/Ewing Sarcoma / P—N1I'Eu_|r_norW|thoutdlfferentlatlon

CellU‘gteosarcoma\ » itm'i
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— Diploid (2n)

— Triploid (3n)

— Tetraploid (4n)

- Aneuploidy

— E.g. Trisomy (T13, 18, 21); Monosomy (Turner syndrome)



= Ejther:

— Balanced (usually normal phenotype)
= |nversion, Reciprocal translocation, Robertsonian translocation

Sn—balan C
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Jnvers]on:
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- Inversion. _
“'_—"ChroTnUS'OTTTE‘Undergoes 2 breaks

— Segment between the breaks is inverted
= 2 types:

— Paracentric

= 2 breaks on one side of centromere; arm ratio unchanged

= unbalanced offspring (recombinants) usually. net viable
(acentric or dicentric)

encentric
=5 Ohe (:)f.—'rl Jf] Sell

= recombinants have duplications and deficiencies of ch segments
= risk of carrier having viable recombinant: 5-10%

= 46, XY, inv(3) (g21926)
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= Reciprocal translocation:
- — Breakage of'non-homologous chromosomes
— Reciprocal exchange of broken-off segments
— 46, XXt (3;11) (g13;p14)
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= Robertsonian translocation:
— 2 acrocentrics fuse near centromere
. — [oss of short arms —
- — Sitill balanc ultiple:cepies GifiRNA genes

ancedipEalse
45 XX der (14:21) (q10:g10)




~ [ 0ss of a chromosome segment (5p-)
— Terminal or interstitial
— Must be at least 5 Mb to be seen cytogenetically
— 46, XX del (5p) (p15)

= Duplication
Y dup (1) (922g25)




Uriozlearncec Rea




™
»

rlozlfelplede -
2 C‘- c- 7 s N ~ -l = Cu \Jc

Ring anid 1socnromosc

= Ring chromosome:
"~ = Chromosome undergoes 2 breaks
— Broken ends reunite in a ring
— 46, XX, r (7) (p22936)

= |sochromosome:
— One arm missing; other arm duplicated

. — Breakpoints are assugned to the centromere
T —

— 45, X, i(X HOMOBSOME! fer%"‘




GIST : the never ending story.
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S Orumrlll/ clasgsifled as giner iunours—

B

lelomyoma, leiomyoeplastoma, ofr —

~__lelomyosarcoma—because of their
histolegical appearance

= Advances in modern molecular biology
and Immunohistochemistry have allewed
GISTs to be distinguished reliably from

=t:hese other histopathological subtypes, of
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Histopatholoay- a.areat source of DNA




o *Sarcomas

= Cytogenetics
= Southern blotting
= FISH

= |HC (over-expression, € sionof
-vemﬁé %on\y"

= RT-PCR (RNA to cDNA)
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ercornas of Florous Tissue sarcormeas of Blood arid Lyrrion Vessels
-Malignant Fibrous Histiocytoma (MFH) -Angiosarcoma

-Low-grade Fibromyxoid Sarcoma -Hemangiosarcoma
J(Fibrosarcoma) ‘Lymphangiosarcoma

-De oﬂf%rom’a’?o?s e e

sarcomas of Peripheral Nervous Tissue Sarcomas of Skeletal Muscle
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° Sarcomas of Unknown Tissue —
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. Soft-tissue Tumors of Melanocytic Tissue
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NEW CASES DEATHS

ALL SITES 1,268,000 553,400

BONE & JOINTS 2.900 1,400

SOFT TISSUES 8,700 4.400
2T

, 40,600

169,500 157,400

COLO-RECTAL 135,400 50,400‘




1990 2000 2010 2020 2030 2040
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Mycold Liposarcornzas

— 12:16 FUS-CHOP
12:22:20 EWS-CHOP
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= [matinib = Bevacizumab

= Syunitinib = Cetuximab
= Sorafenib = Trastuzumab
= Erlotinib

X



= Nib’s: (tyrosine) kinase i721/01tors

Targets
C-Kkit: imatinib
= EGF receptor pathways

"‘  EGFR1 & EGFRZi— gg/n@u-_-_‘
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Sunitmip (SU11248, Sutent)

FDA Januari 2006; Geregistreerd
- voor GIST & mercelcau:moom —

s,—EMEm-nt goedgekeurd
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-~ bloeding
e oedeem
« comedicatie! (CYP 3A4, 2D6)
e grote OK’s

e

"‘ > behandeling in cen | ——
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—> resistentie tegen imatinib






FDG-PET bij GIST met
sunitinib als patienten resistant tegen imatini




Remming VEGF signaal
.




pithellale receptor (HER) Tamilie




Aangrijpingspunt erlotinib en cetuximab




heterogeneity of tumors

- Subpopulations

= complex tumors

connections with other pathways

= downstream effectors for each; pathway
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US $ 100.000,- voor 1 jaar Avastin bij NSCLC
Winst: 2 maanden toename mediane overleving
16% toename van ver koop oncolytica in 2005
US$ 1.100 M verkoop van Avastin in 2005
$69 M in stocksin 2005 uitgekeerd aan

Wan Genentech
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- Net gain or loss of chromosome material

— whole chremosome or segmental imbalances

= Position effect
— relocation of sequences
— gene disruption/disregulation
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