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Molekularni metody

e 1. diagnostika



NejCast

Procento vsech

karcinomu ovaria

Rizikovy faktor
(geneticky)
Prekurzor

Puvod

Senzitivita
k chemoterapii

Prognéza

Molekularni
abnormality

HGSC
70

mutace BRCA1/2

STIC

tubarni epitel

- endosalpingiéza

- STIC

AL "4V 4

ejsi typy karcinomu ovaria

LGSC
<5

S-BTO

tubarni epitel

- endosalpingiéza
- povrchovy epitel

- povrchovy epitel (?)

vysoka

Spatna

TP53 (96%)
BRCA1/2 (22%)
chromozomalni
instabilita

NF1

RBT

CDK12

stiedni

stiedni

BRAF (38%)
KRAS (19%)
NRAS
HER?2
FGFR2

Endometroidni karcinom  Svétlobunéény karcinom Mucinézni karcinom

10

HNPCC (Lynchav

syndrom)

atypicka endometrioza

endometriéza‘
(az u40%)

vysoka

dobra

CTNNBT
MSI (12-20 %)
PTEN (20%)
ARIDTA

KRAS

PIK3CA

10

HNPCC (Lynchav

syndrom)

atypicka endometrioza

endometrioza
(az u 40 %)

nizka

stfedni/Spatna

ARIDTA (50 %)
PIK3CA

PTEN

mTOR

KRAS

3

?

M-BTO

teratom

mucinézni metaplazie
?

nizka
dobra

KRAS
HER2



WHO Classification of tumours of the ovary=®

Epithelial tumours
Serous Tumours
Benign
Serous cystadenoma
Serous adenofibroma
Serous surface papilloma
Borderline
Serous borderline tumour /
Atypical proliferative serous tumour
Serous borderline tumour - micropapillary
variant / Non-invasive low-grade
serous carcinoma
Malignant
Low-grade serous carcinoma
High-grade serous carcinoma

Mucinous tumours
Benign
Mucinous cystadenoma
Mucinous adenofibroma
Bord
M

Malig
M

Endol
Benig|
E
E
E
Bord
Endometrioid borderline tumour / Atypical
proliferative endometrioid tumour
Malignant
Endometrioid carcinoma

Clear cell tumours
Benign
Clear cell cystadenoma
Clear cell adenofibroma
Borderline
Clear cell borderline tumour / Atypical
proliferative clear cell tumour
Malignant
Clear cell carcinoma

Brenner tumours

Benign
Brenner tumour

Borderline
Borderline Brenner tumour / Atypical
proliferative Brenner tumour

8441/0
9014/0
8461/0

8442/1

8460/2*

8460/3
8461/3

8470/0
9015/0

8380/1

8380/3

8443/0
8313/0

8313/1

8310/3

9000/0

9000/1

Malignant
Malignant Brenner tumour

Seromucinous tumours
Benign
Seromucinous cystadenoma
Seromucinous adenofibroma
Borderline

Seromucinous borderline tumour / Atypical

proliferative seromucinous tumour
Malignant
Seromucinous carcinoma

Undifferentiated carcinoma

Mesenchymal tumours
Low-grade endometrioid
stromal sarcoma
High-grade endometrioid
stromal sarcoma

Mixed epithelial and mesenchymal tumours

Microcystic stromal tumour
Leydig cell tumour

Steroid cell tumour

Steroid cell tumour, malignant

Pure sex cord tumours
Adult granulosa cell tumour
Juvenile granulosa cell tumour
Sertoli cell tumour
Sex cord tumour with annular tubules

Mixed sex cord-stromal tumours
Sertoli-Leydig cell tumours
Well differentiated
Moderately differentiated
With heterologous elements
Poorly differentiated
With heterologous elements
Retiform
With heterologous elements
Sex cord-stromal tumours, NOS

9000/3

8474/0
9014/0*

8474/1"
8474/3"

8020/3

8931/3

8930/3

8590/0
8650/0
8760/0
8760/3

8620/3
8622/1
8640/1
8623/1

8631/0
8631/1
8634/1
8631/3
8634/3
8633/1
8634/1
8590/1

Germ cell tumours

Dysgerminoma 9060/3
Yolk sac tumour 9071/3
Embryonal carcinoma 9070/3
Non-gestational choriocarcinoma 9100/3
Mature teratoma 9080/0
Immature teratoma 9080/3
Mixed germ cell tumour 9085/3

Monodermal teratoma and somatic-type tumours
arising from a dermoid cyst

Struma ovarii, benign 9090/0
Struma ovarii, malignant 9090/3
Carcinoid 8240/3
Strumal carcinoid 9091/1
Mucinous carcinoid 8243/3

Neuroectodermal-type tumours
Sebaceous tumours

Sebaceous adenoma 8410/0
Sebaceous carcinoma 8410/3
Other rare monodermal teratomas
Carcinomas

Wolffian tumour

Small cell carcinoma, hypercalcaemic type
Small cell carcinoma, pulmonary type
Wilms tumour

Paraganglioma

Solid pseudopapillary neoplasm

Mesothelial tumours
Adenomatoid tumour
Mesothelioma

Soft tissue tumours
Myxoma
Others

Tumour-like lesions

Follicle cyst

Corpus luteum cyst

Large solitary luteinized follicle cyst
Hyperreactio luteinalis

Pregnancy luteoma

Stromal hyperplasia

9110/
8044/3
8041/3
8960/3
8693/1
84521

9054/0
9050/3

8840/0

2 The morphology codes are from the International Classification of Diseases for Oncology (ICD-O) {575A}. Behaviour is coded /0 for benign
tumours, /1 for unspecified, borderline or uncertain behaviour, /2 for carcinoma in situ and grade Il intraepithelial neoplasia and /3 for

malignant tumours; ° The classification is modified from the previous WHO classification of tumours {1906A}, taking into account changes in
our understanding of these lesions; *These new codes were approved by the IARC/WHO Committee for ICD-O in 2013



WHO Classification of tumours of the ovary=®

Epithelial tumours

Serous Tumours

Benign
Serous cystadenoma 8441/0
Serous adenofibroma 9014/0
Serous surface papilloma 8461/0

Borderline
Serous borderline tumour /

r 8442/1

Serous borderline tumour - micropapillary
variant / Non-invasive low-grade

serous carcinoma 8460/2"

Malignant

L - oL H QW\IQ

I High-grade serous carcinoma 8461/3 I

Mucinous tumours
Benign

Mucinous cystadenoma 8470/0

Mucinous adenofibroma 9015/0
Borderline

Mucinous borderline tumour / Atypical

Mioative coucinoug oo 2470/1

Malignant

Mucinous carcinoma 8480/3
Endometrioid tumours
Benign

Endometriotic cyst

Endometrioid cystadenoma 8380/0

Endometrioid adenofibroma 8381/0
Borderline

Endometrioid borderline tumour / Atypical

: awliferative cndomeatrigid tumour 8380/1

Malignant

Endometrioid carcinoma 8380/3
Clear cell tumours
Benign

Clear cell cystadenoma 8443/0

Clear cell adenofibroma 8313/0
Borderline

Clear cell borderline tumour / Atypical

proliferative clear cell tumour 8313/1

Malignant

Clear cell carcinoma 8310/3
Brenner tumours
Benign

Brgooertimonr 9000/0
Borderline

Borderline Brenner tumour / Atypical

proliferative Brenner tumour 9000/1

Malignant
Malignant Brenner tumour 9000/3
Seromucinous tumours
Benign
Seromucinous cystadenoma 8474/0*
Seromucinous adenofibroma 9014/0*
Borderline
Seromucinous borderline tumour / Atypical
proliferative seromucinous tumour 8474/1"
Malignant
Seromucinous carcinoma 8474/3"
Undifferentiated carcinoma 8020/3
Mesenchymal tumours
Low-grade endometrioid
stromal sarcoma 8931/3
High-grade endometrioid
stromal sarcoma 8930/3

C
S

Mixed epithelial and mesenchymal tumours
A

Microcystic stromal tumour 8590/0

Leydig cell tumour 8650/0
Steroid cell tumour 8760/0
Steroid cell tumour, malignant 8760/3
Pure sex cord tumours
Adult granulosa cell tumour 8620/3
Juvenile granulosa cell tumour 8622/1
Sertoli cell tumour 8640/1
Sex cord tumour with annular tubules 8623/1
Mixed sex cord-stromal tumours
Sertoli-Leydig cell tumours
Well differentiated 8631/0
Moderately differentiated 8631/1
With heterologous elements 8634/1
Poorly differentiated 8631/3
With heterologous elements 8634/3
Retiform 8633/1
With heterologous elements 8634/1
Sex cord-stromal tumours, NOS 8590/1

Germ cell tumours

Dysgerminoma 9060/3
Yolk sac tumour 9071/3
Embryonal carcinoma 9070/3
= . ol Qi00/2
l Mature teratoma 9080/0
mmature teratoma 0o0r
Mixed germ cell tumour 9085/3

Monodermal teratoma and somatic-type tumours
arising from a dermoid cyst

Struma ovarii, benign 9090/0
Struma ovarii, malignant 9090/3
Carcinoid 8240/3
Strumal carcinoid 9091/1
Mucinous carcinoid 8243/3
Neuroectodermal-type tumours
Sebaceous tumours
Sebaceous adenoma 8410/0
Sebaceous carcinoma 8410/3

Other rare monodermal teratomas
Carcinomas

Wolffian tumour

Small cell carcinoma, hypercalcaemic type
Small cell carcinoma, pulmonary type
Wilms tumour

Paraganglioma

I Solid pseudopapillary neoplasm

Mesothelial tumours
Adenomatoid tumour
Mesothelioma

Soft tissue tumours
Myxoma
Others

Tumour-like lesions
Follicle cyst

Corpus luteum cyst
Large solitary luteinized follicle cyst
Hyperreactio luteinalis
Pregnancy luteoma
Stromal hyperplasia
Stromal hyperthecosis
Fibromatosis

Massive oedema
Leydig cell hyperplasia
Others

Lymphoid and myeloid tumours
Lymphomas

Plasmacytoma

Myeloid neoplasms

Secondary tumours

91101
8044/3”
8041/3
8960/3
8693/1
8452/1

9054/0
9050/3

8840/0

9734/3

2 The morphology codes are from the International Classification of Diseases for Oncology (ICD-O) {575A}. Behaviour is coded /O for benign
tumours, /1 for unspecified, borderline or uncertain behaviour, /2 for carcinoma in situ and grade Ill intraepithelial neoplasia and /3 for

malignant tumours; ® The classification is modified from the previous WHO classification of tumours {1906A), taking into account changes in
our understanding of these lesions; “These new codes were approved by the IARC/WHO Committee for ICD-O in 2013



Molekularni metody - diagnostika

* Imunohistochemicka typizace
Cytogenetické aberace = == . .
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Stanoveni histologického typu nadoru

° Studie 7 |et 1984-1994 TABLE 5. Validation Set: k Statistics, and Concordance Rates
for Diagnostic Agreement (N =88)
° (kritéria WHO 1974) Comparison K Concordance

Original diagnosis versus local review 0.73 SE 0.06  84% (74/88)
- ShOda 56-68% (K 046-055) Original diagnosis versus central review  0.69 SE 0.07  83% (73/88)

Local review versus central review 0.89 SE 0.04  94% (83/88)

Nejcastejsi zmena v klasifikaci:

Endometroidni karcinom = HGSC

_shoda 78-94% Vyznam IHC (4/6/8 markeru 88/91/93 %)

[ ]
54 pripadU
8 patologu
Kobel M, et al. Am J Surg Pathol 2010;34:984-993) Shoda s centrdlni dg. v 86 % (90 % s IHC)
Kobel M, et al. Int J Gynecol Pathol 2016;35:430-441 1] _ L ) )
Kébel M, et al. Histopathology 2014;64:1004-1013 Interpersonalnl shoda —median 78 % (85 %5

Lim D, et al. Am J Surg Pathol 2016;40:302-312 IHC)



Endometroidni karcinom G3 vs. HGSC




Endometroidni karcinom G3 vs. HGSC
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Endometroidni karcinom HGSC

IHC: IHC:

10% WT1+ 95% WT1+

15% aberantni p53 95% aberantni p53
8% blokova+ pl16 65% blokova+ p16

< 2% WT1+/aberantni p53 92% WT1+/aberantni p53




Endometroidni karcinom G3 vs. HGSC

c.454C>T, p.GIn152X
WT-CACCTCTCCCAGCATCTCA
v

Mut-CACCTCTCCTAGCATCTCA |

v

Endometroidni karcinom
IHC:

10% WT1+

15% aberantni p53

8% blokova+ pl16

< 2% WT1+/aberantni p53

Endometroidni karcinom
PTEN

CTNNB1

ARID1A

KRAS

MSI

IHC:

95% WT1+

95% aberantni p53

65% blokova+ p16

92% WT1+/aberantni p53

HGSC
TP53
BRCA1/2
CKK12
NF1

CIN



Adultni typ nadoru z bunék granulozy
vs. tékom

* Mutace FOXL2 ~ 85 % AGCT
* Vzacnéijiné typy gonadostromalnich nadoru
* Nevyskytuje se u tékomu
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Malobunécny karcinom ovaria, hyperkalcemicky
typ
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Molekularni metody

e 2.screening hereditarnich onemocnéni



Hereditarni onemocnéni

* Role patologa ve screeningu, nikoliv
diagnostice hereditarnich onemocnéni *

* Mozna manifestace v oblasti zenského genitalu:

- Mutace BRCA1/2

- Lynchuv syndrom (mutace genu MLH1, MSH2, MSH6 nebo
PMS2)

- Hereditarni leiomyomatdza a renalni karcinom (mutace
genu FH)

- Mutace genu SMARCA4

*Pouze klinicky genetik je oprdvnén provadét prislusna vysetreni (poradenstvi, testovani germinalnich mutaci)



Lynchuv syndrom

AD onemocneéni
nefunkénost MMR proteinu
zvyseneé riziko vzniku
karcinomu endometria a
ovaria

- endometroidni a
svetlobunécny typ

manifestace v nizsSim véku
nez sporadické nadory

Vysoky stupen mikrosatelitové
nestability

MSI-H (MSl-high)

pfi polymorfismu u 2 a vice
zkoumanych marker(

Nizky stupen mikrosatelitové
nestability

MSI-L (MSI-low)

polymorfismus u jednoho
mikrosatelitového markeru

Stabilni mikrosatelity

MSS

vsechny markery stabilni




Screening Lynchova syndromu
Karcinom endometria

Neni jednotny pristup:

- univerzalni plosny

IHC testing for loss of MMR protein
expression for all endometrial carcinomas

]
[

\'4

screening

MMR intact by IHC but
clinical suspicion of LS

\

\\
\lr

Loss of MMR by IHC

/
J

Y

g

I kt H 4 t t 4 4 Loss of Loss of Loss of Loss of
- S e e |V n | e S Ova n | n a Order LS microsatellite MLH1 & PMS2 MSH2 & MSH6 MSH6 PMS2
instability by PCR ;
A\ [ . v 7
podkladé indikacnich B | |
nszazéltgfa m?:ros;t[gllile O;;:.::s:n{ ity Test for MLH1 Germline mutation Germline mutation Germline mutation
. 7 (W4 . microsatellite marker promoter methylation testing for LS: testing for LS: testing for LS:
k r I t e r I I n e S O u s recommend LS MSH2| | recommend LS MSH6 | | recommend LS PMS2
\ sequencing and sequencing and sequencing and
deletion/duplication deletion/duplication deletion/duplication
. v v Vv V as first test™ as first test as first test
jednoznacné | _Reemesnl]_tx ] ‘
v /
Methylation | | Methylation v v
present absent

akceptovand —vék <50 |

Consider germline testing of
LS mismatch repair genes

let, rodinna/osobni
anamnéza)

L

If no germline mutation, consider somatic gene mutation testing

endometrial carcinoma™

Likely sporadic

Genetic mutation testing for LS:
recommend LS MSH1 sequencing
and deletion/duplication as first test

\

If no germline mutation, consider somatic gene mutation testing

Mills AM, Longacre TA. Am J Surg Pathol 2016



Screening Lynchova syndromu
Karcinom ovaria

Neni jednotny pristup
Celozivotni riziko u pac. s Lynchovym sy 12-15 %

U neselektovanych pacientu je zachyt velmi nizky (HGSC
asi u 1% MSI/dMMR, ale obvykle nesouvisi s Lynchovym
sy)

> 10 % EC, CCC, dediferencovanych ca, MMMT jsou
MSI/dMMR

Testovani podle veku (< 50 let) a histologického typu (EC
a CCC)

Reflexneé ?



Hereditarni leiomyomatoza a renalni
karcinom

AD dédicné onemocnéni

Zarodecné mutace genu FH pro
fumarathydratazu

Predispozice ke tvorbé
mnohocetnych koznich a
déloznich leiomyomuU a renalniho
karcinomu Asi 75 mutaci (neni
hotspot, v prubéhu celého genu)

AR - fumaratova acidurie

psychomotoricka retardace,
hypotonie, encefalopatie

umrti v prvnich letech zivota

A NM_000143.3: c.698G>T, p.(Arg233Leu); rs121913123 — mutant fraction cca 40%
exon S
wt: A T ¢ G G A C i<} : 3 A . = 7 =
mut: A G G A C t T 2 E
Z
/\ Fa /
/‘/ \ ,/\\ /R '/f\\ / P\ )
MY RV VMY Y VY ¥V A
B NM_000143.3: c.282delA, p.(Ala95Leufs*5) — mutant fraction cca 60%
+ c.279T>C, p.(lle93lle) — mutant fraction cca 50%
exon 3
wt: C [ C . G b T A s T -~ o G
mut: €& € € © K 6 T T Ac £ A K G

Délozni myomy:

- ¢asto v mladsim véku

- mnohocetné, vétsi

- leiomyom s bizarnimi jadry

Nadory ledvin:

- papilarni renalni karcinom ,,non
l. typu”

- i dalSi typy (ze sbérnych kanalkd,
svétlobunécny, ..)

s 8




Molekularni metody

e 3. prognoza



Molekularni klasifikace karcinomu
endometria

 POLE ultramutated (POLE)

* microsatellite instability high
e copy number-low (CN-L) 8 A B
e copy number-high (CN-H) e e - e ok 2 ok e

and eosin, magnification 100X) eosin, magnification 400X)

‘o

* high grade EC

e - Casté mutace PTEN, ARID1A,
genl MMR, KRAS

- & e v e S AT A g A ¥ NS et P 2 PG
Y k CN_H N Y RO B LA . h
Se rOZ n I a rCI n O I I | Flg 3 Dlﬂ'use posmvnry for CK AE1/AE3 in plth lial  Fig. 4. Aberrant type expression of p53 in epithelial com-
component (magnification 200X) ponent (magnification 200X)
+ -TP53
* - PPP2RIA

Lymfoepitelioma-like karcinom endometria
—varianta SC?

Hussein YR et al. Int J Gynecol Pathol 2016 o
Hussein YR et al. Mod Pathol 2015 Némejcova et al. Pol J Pathol 2018



Molekularni metody

* 3. predikce



Prediktivni testovani (imunoterapie)

é % d|v||v|R(IHC)

d IVI IVI R/ IVI S I = I I Vysoky stupen mikrosatelitové | MSI-H (MSI-high)

pfi polymorfismu u 2 a vice
nestability zkoumanych markeri
Nizky stupefi mikrosatelitové | MSI-L (MSI-low) polymorfismus u  jednoho
nestability mikrosatelitového markeru
Stabilni mikrosatelity MSS vsechny markery stabilni

MSI-H (PCR, Sanger)

MSI-H/dMMR je prvni prediktor schvaleny FDA bez ohledu na typ nadoru (pembrolizumab)
MSI-H/dMMR je prediktor schvaleny FDA pro |écbu mCRC (nivolumab)

Overman, MJ et al. Lancet Oncol 2017;18:1182-91



Prediktivni testovani (PARP inhibitory)

e 0d 1.9.2018 jevCR z
prostredku ZP dostupna
|écba olaparibem
(Lynparza®) — ve druhé
linii 1éCby

* Proindikace |écby je u
vhodnych pacientek
splnujicich prislusna
kritéria nutny prukaz
mutace genu BRCA1/2

Seznam referenénich laboratofi a vySetfovanych markert, jejichZ vysledek je
akceptovan pojistovnami jako prediktivni vySetfeni pro onkologickou lé¢bu
(aktudlni stav k 1.10.2018)

Biopticka laborato¥, Plzeri (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2*)

Fingerlandiv ustav patologie, Hradec Kralové (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2¥)
Referenéni laborator LF UP, Olomouc (HER2, RAS, EGFR, ALK, BRAF)

Patologicko-anatomické odd., MoU Brno (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2*)

Ustav patologie a molekularni mediciny, 2. LF UK a FN Motol, Praha (HER2, RAS, EGFR, ALK, BRAF)
Ustav patologie 1. LF UK a VFN v Praze (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2*)

0Odd. patologie a molekularni mediciny, Thomayerova nemocnice, Praha (RAS, EGFR, ALK, BRAF)
Aeskulab Patologie (HER2)

FN Brno (HER2, RAS, EGFR, ALK, BRAF)

Laboratore Agel, Novy Jié¢in (HER2, RAS, ALK, EGFR, BRAF, BRCA1/2*)

CGB Ostrava (HER2, RAS, ALK, EGFR, BRAF)

*Testovani somatickych mutaci BRCA1/2; Stav k 1.10.2018 — testovani nasmlouvano u VZP, pro
moZnost testovani BRCA1/2 u pojisténcu jinych ZP je nutno kontaktovat pFisluinou laboratofr,
aktudlni stav v jednotlivych laboratofich se mize lisit.

Pozn.: viechny RL maji moZnost testovat expresi PD-L1, pro informaci jestli toto testovani nabizi je
nutno kontaktovat prislusnou RL




Zarodecné mutace BRCA1/2 u HGSC

Neselektované pripady primarniho nadoru ovaria

Studie gBRCA1/2 mutace pacientu

Walsh et al. (2012) 18% 360

Pennington et al. (2014) 18% 390

Yates et al. (2014)* 15% 263

Alsop et al. (2012) 14% .
22,6 % u HGSC (433 pripadu)

Kanchi et al. (2014) 13%

TCGA Research Network (2011)** 17% 489

Platina senzitivni nddory ovaria

Studie gBRCA1/2 mutace
Dann et al. (2012) 38%
Ledermann et al. (2014) 42%

* Annals of Oncology (2014) 25 (suppl_4)
** Nature (2011) Jun 29;474(7353):609-15.



Indikacni kritéria testovani BRCA1/2

Tab. 1. Indikaéni kritéria modifikovana (dle NCCN, National Comprehensive Can-
cer Guidelines, 2015 [33), schvélend Spoleénosti lékafské genetiky a genomiky
CLS JEP).

Sporadické formy

- epitelovy karcinom ovaria/tuby/primarmi peritonealni karcinom v jakémbkoliv véku

« triple negativni karcinom (receptory ER, PR a HER2 negativni) prsu do 60 let
(medularni karcinomy prsu se téméf vidy shoduji s TNBC)

< unilateralni karcinom prsu do 45 let (do 50 let pokud neni zndma vitbec rodinna
anamnéza)

« dva samostatné primarnf karcinomy prsu, prvni do 50 let, nebo oba do 60 let
(bilateralni nebo ipsilaterdlni/synchronni nebo metachronni)

« duplicita karcinomu prsu a slinivky v jakémkoliv véku

» karcinom prsu u muZe v jakémkoliv véku

Familidrni formy (karcinom ovaria, tuby nebo primérni peritoneélni v rodinné

anamnéze je vidy indikaci k testovani)

3 piibuzni

- alespori 3 pfimi pfibuzni (véetné probandky) s karcinomem prsu v jakémkoliv
viku

2 piibuzni

+ 2 pfimé pfibuzné (véetné probandky) s karcinomem prsu, alespo jedna diagnos-
tikovéna ve véku pod 50 let, nebo obé do 60 let (empirické riziko karcinomu prsu
je pro pfimé pfibuzné nad 20 %, tj. vysoké, a doporuéujeme MRI prsou)

« probandka s karcinomem prsu do 50 let s pfimym pfbuznym s niddorem spoje-
nym s HBOC (pfedeviim karcinom slinivky, prostaty)

prediktivni testovani znamé rodinné mutace u pfibuznych od 18 let véku
(ve zvlditnich pfipadech individuéing)

TNBC - triple negativni karcinom prsu, HBOC - hereditdrni karcinom prsu a ovaria

* Testovani pro ucely onkologické
|éCby:

1. Stanoveni senzitivity k
platinovym derivatum

2. Zarazeni léCby PARP inhibitory

* Nejen hereditarni, ale i somatické
mutace!

Foretova L, et al. Klin Onkol. 2016



Alterované geny u HGSC (TCGA)

 Germinalni mutace
e BRCA1-9%

e BRCA2-8%
 Somatické mutace
e BRCA1-3%

e BRCA2-3%

 Hypermetylace promotoru
* BRCA1-11%

EMSY (amplifikace ¢i mutace) - 8 %
PTEN (delece ¢i mutace) -7 %
RAD51C (hypermetylace) - 3 %
ATM/ATR (mutace) - 2%

geny Fanconiho anemie (mutace) 5 %

BRCA2

Bqu Germline
Germline 6%

BRCA1

Somatic

‘ % BRCA?

Other > " 3

34% ‘

BRCA1

Methylation
11%

EMSY

MMR —~ \_ Amplification
Germline 6%
2% PTEN Loss
CCNE1 OtherHRD 5%
Amplification 7%
15%

Homologous recombination

Not HR deficient (HR) deficient

Defekt homologni rekombinace celkem
asi 50 % HGSC

D Bell et al. Nature 2011
Moschetta at al. Ann Oncol 2016



Testovani NGS — nase pracoviste

Diagnosticka knihovna UP (56 kbp; 20 gen()

EF ESRL | MAP2K1 | POLE
ARIDIA |DDR2 |FOXL2 |MET _ |PTEN
BRAF |EGFR |HRAS |NRAS |SMAD4
i ERBB2 | KRAS | PIK3CA |TPS3

Cervené jsou vyznaceny nekompletni geny, tzn. exony s hotspotovymi misty nebo geny osekané o

"nezajimavé” exony




Testovani NGS — nase pracoviste

Vyzkumna knihovna 1 UP (257 kbp; 89 gen()

g- EGFR FGFR2 HDAC2 KIT MITF NOTCH1 | PPM1D
AKT3 ELK1 FH HIST1H3B | KRAS MLH1 NRAS PPP6C
ARID1IA | CCND2 ERBB2 FOXL2 HNF1A MAP2K1 | MLH3 - PTEN
ARID2 CCND3 ERBB3 GNA11 |HNF1B MAP2K2 | MRE11A | PDGFRA |RB1

CDH1 ERBB4 GNAQ HRAS MAP2K4 | MSH2 PIK3CA |SF3B1
B2M CDK4 ERCC3 GNAS IDH1 MAPK1 | MSH6 PIK3R1 |SMAD4
BAP1 CDKN2A | ESR1 GRB2 IDH2 MAPK3 | mTOR PMS2 SMARCA4
- CTNNB1 | ESR2 H3F3A JAK1 MDM2 | MYC POLE SMARCB1
BRAF CYP19A1 | FAM175A | H3F3B JAK2 MDM4 | NBN POLQ TP53
- DDR2 FBXW?7 H3F3C KDR MET NF1 POT1

Cervené jsou vyznaceny nekompletni geny, tzn. exony s hotspotovymi

"nezajimavé" exony

lml'sty nebo geny osekané o




Testovani NGS — nase pracoviste

MAP3K1
MAPK1
MAPK3
MCL1
MDM2
MDM4
MED12
MEN1
MET
MITF
MLH1
MLH3

MPL
MREL1A

MSH2
MSH6
mTOR
MUTYH
MYC
MYCL1
MYCN
NACC2
NBN
NCOA4
NF1
NF2
NFKBIA
NKX2-1

MAP2K1 NOTCH1
MAP2K2 NOTCH2

ABLL  EMSY EML4  FGFR2  CHEK1
ABL2  CCDC6 EPHA3 FGFR3  CHEK2
AKTL  CCND1 EPHAS FGFR4  IDH1
AKT2  CCND2 EPHA7  FH IDH2
AKT3  CCND3 EPHBL FOXL2  IGFIR
ALK CCNE1 ERBB2 FOXP1  IGF2
APC PDLL  ERBB3  GATAL IKZF1
AR CD79A ERBB4 GATA2  IRF2
ARAF  CD79B ERCC3  GATA3  IRF4
ARIDIA CDH1  ERG GATA4  IRS2
ARIDIB CDKIZWWESRL  GATA6  JAKL
ARID2 CDK4  ESR2  GNALL JAK2
BT coke  EzH2  GNA13  JAK3
AR cDk8  FAM175AGNAQ  JUN
ATRX  CDKN1A FAMA46C GNAS  KAT6A
AURKA CDKN1B FANCA GRB2  KDMSA
AURKB CDKN2A FANCC GRIN2A KDMS5C
B2M  CDKN2B FANCD2 GRM3  KDM6A
BAPL  CDKN2C FANCE GSK3B  KDR
BARDIWNCLTC  FANCF  H3F3A  KEAP1
BCL2  CREBBP FANCG H3F3B  KIFSB
BCL2L1 CTNNAL FANCEMMH3F3C  KIT
BCL2L2 CTNNBL1 FBXW7 HDAC2 KMT2A
BCL6  CYP19Al FGF10  HGF KMT2C
BLM  DAXX  FGF14  HISTLH3B KMT2D
BRAF  DDR2  FGF19 HMGA2 KRAS
BRCATWIDICERL FGF23  HNFIA  LYN
BRCAZWIDNMT3A FGF3  HNFIB  LZTRL
BRD4 DPYD  FGF4  HRAS
BRIPIEGFR  FGF6  CHD2

BTK ELKI  FGFRL  CHD4

MAP2K4 NOTCH3

NPM1  RAD50  SUFU
NRAS  RADSINN syk
NTRKI RAFL  TAFL
NTRK2 RARA  TBX3
NTRK3  RB1 TERT p.
PAK3  RET TET2
PALB2ZNRICTOR  TGFBR2
PAXS  RITL  TOPL
PDGFRA ROS1  TOP2A
PDGFRB RUNX1 TP53
PDKI  RUNXIT1 TPM3
PIK3C2B SDHA  TSC1
PIK3CA SDHB  TSC2
PIK3CB SDHC  U2AF1
PIK3CG SDHD  UGT1Al
PIK3RL SF3B1  VEGFA
PIK3R2 SMAD2 VHL
PMS2  SMAD3  WISP3
POLDI SMAD4 WTL
POLE  SMARCA4 XPO1
POLQ  SMARCB1 ZBTB2
POTL  SMO  ZNF217
PPMID SOX10  ZNF703
PPP2R1IA SOX2

PPPEC  SOX9

PRKARIA SPEN

PRKCI  SPTAL

PRKDC  SRC

PTEN  STAT3

PTCHL  STAT4

QK STK11

Pouzivané knihovny (,,in-house®):

,Vyzkumna“ knihovna 2

271 genu

1016 kbp

12 vzorkl v béhu (NextSeq)
pokryti ~300x

Mutacni load (TMB)
MSI
Prestavby genu (z DNA)



Zaver

Molekularni testovani v onkogynekologii narusta na
vyznamu s ohledem na diagnostiku, stanoveni
prognozy i predikovani odpoveédi na lécbu

K diskuzi je screening hereditarnich onemocnéni
Sporné body (zejména):

- indikace testovani
- uhrada od platcu



