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Molekularni testovani v gynekopatologii

diagnostika
prognosticky vyznam
prediktivni testovani

screening hereditarnich nadorovych
syndromu

Lynchlv syndrom

Rekurentni molekularni aberace u
mezenchymalnich nador

= potencialni terapeutické cile
- NTRK fuze

- ALK fuze (zanétlivy myofibroblasticky
sarkom)

- mutace TSC1 a TSC2 (PEComy typu B;
mTOR inhibitory)

Molekularni klasifikace AGCT
= mutace FOXL2

= prognosticky vyznam




Hereditarni nadoroveé syndromy

Gen(y) m Léze v oblasti Zenského genitalu Celozivotni (kumulativni) riziko vzniku nadoru*

Hereditarni karcinom prsu
a ovaria

Lynchtiv syndrom

Syndrom predispozice
k malignim rabdoidnim
nadortim

Cowdentiv syndrom

Komplex tuberoézni
sklerézy

DICER1 syndrom

Syndrom névoidniho
bazocelularniho karcinomu

Von Hippelova-Lindauova
choroba

Peutz-Jegherstiv syndrom

Syndrom hereditarni
leiomyomatdzy a renalniho
karcinomu

BRCA1
BRCA2

ocC EC CRC
MLH1 35% 40 % 50 %
MSH2 55 % 48 % 44 %
MSH6 8-10 % 12,5 % 4,5 %
PMS2
MLH3
EPCAM

SMARCB1 (85-95 %)
SMARCA4 (5-15 %)

nadory ovaria: 95 % SMARCA4
PTEN (80 %)

PIK3CA

AKT1

SEC23B

hypermetylace KLLN

TSC1 (protein: hamartin)

TSC2 (protein: tuberin)

DICER1

PTCH1
PTCH2
Suzu
VHL

STK11 (75-95 %)

FH

1:800

1:370-2000

odhad 1: 2 mil.

1:200000

1:6000-10000

1:10600

1:50000-150000

1:8300-200000

NA

High grade serdzni karcinom

Endometroidni a svétlobunécny karcinom (vzacné)
Endometrioidni karcinom

Svétlobunécny karcinom

SmiSené karcinomy

Malobunécny karcinom ovaria, hyperkalcemicky typ

Endometroidni karcinom (G1)
Vzdacné jiny typ

PECom
Extrapulmonarni lymfangioleiomyomatdza

Nador ovaria ze Sertoliho-Leydigovych bunék
Embryonalni rabdomyosarkom délozniho hrdla
Endometroidni karcinom (?)

Ovaridlni fibrom

Svétlobunécny papilarni cystadenom Sirokého délozniho vazu

Gastricky typ mucinézniho adenokarcinomu (délozni hrdlo)

Sex cord nador s anularnimi tubuly (ovarium)
Nador ze Sertoliho bunék (ovarium)
Mucindézni metaplazie (mnohotna)
Leiomyomy délohy

39-75 % (BRCA1)
11-34 % (BRCA2)

ocC EC CRC
MLH1 20 % 54 % 41 %
MSH2 21% 21 % 48 %
MSH6 1% 16 % 12 %
PMS2
MLH3
EPCAM
NA
5-28 %

Pro nadory Zenského genitalu NA

Jakykoliv nador 20 %

20%

Ovarium 21 %
Cervix 10 %
Jakdkoliv gynekologickd malignita 13-18 %

15 % karcinom ledviny




Hereditarni nadoroveé syndromy

Geny)  Gidence

Hereditarni karcinom prsu [J:{X{¢:¥k
a ovaria BRCA2

Lynchtiv syndrom

MLH1
MSH2 55 %

MSH6 8-10 %
PMS2
MLH3
EPCAM

k malignim rabdoidnim SMARCA4 (5-15 %)

nadortiim

PTEN (80 %)

PIK3CA

AKT1

SEC23B
hypermetylace KLLN

Cowdentiv syndrom

Komplex tuberézni TSC1 (protein: hamartin)
sklerézy TSC2 (protein: tuberin)

DICER1 syndrom DICER1

PTCH1

Syndrom névoidniho
bazocelularniho karcinomu J{espi
SuUzuU

Von Hippelova-Lindauova [R'%z!E
choroba

Peutz-Jeghersuv syndrom ILS¢SNVEEERZ)

Syndrom hereditarni FH
leiomyomatdzy a renalniho
karcinomu

40 %
48 % 44 %

800

EC 370-2000

12,5 % 4,5 %

dhad 1: 2 mil.

nadory ovaria: 95 % SMARCA4

1:200000

1:6000-10000

1:10600

1:50000-150000

1:8300-200000

NA

Léze v oblasti Zenského genitalu

High grade serdzni karcinom
Endometroidni a svétlobunécny karcinom (vzacné)
Endometrioidni karcinom

Svétlobunécny karcinom

SmiSené karcinomy

Malobunécny karcinom ovaria, hyperkalcemicky typ

Endometroidni karcinom (G1)
Vzdacné jiny typ

PECom
Extrapulmonarni lymfangioleiomyomatdza

Nador ovaria ze Sertoliho-Leydigovych bunék
Embryonalni rabdomyosarkom délozniho hrdla
Endometroidni karcinom (?)

Ovaridlni fibrom

Svétlobunécny papilarni cystadenom Sirokého délozniho vazu

Gastricky typ mucinézniho adenokarcinomu (délozni hrdlo)

Sex cord nador s anularnimi tubuly (ovarium)
Nador ze Sertoliho bunék (ovarium)
Mucindézni metaplazie (mnohotna)
Leiomyomy délohy

Celozivotni (kumulativni) riziko vzniku nadoru*

39-75 % (BRCA1)
11-34 % (BRCA2)

ocC EC CRC
MLH1 20 % 54 % 41 %
MSH2 21% 21 % 48 %
MSH6 1% 16 % 12 %
PMS2
MLH3
EPCAM
NA
5-28 %

Pro nadory Zenského genitalu NA

Jakykoliv nador 20 %

20%

Ovarium 21 %
Cervix 10 %
Jakdkoliv gynekologickd malignita 13-18 %

15 % karcinom ledviny




Prognostické a prediktivni testovani v gynekopatologii

1. Testovani mikrosatelitové instability

2. Komplexni molekularni klasifikace karcinomu endometria

3. Vysetfovani mutaci gent BRCA1/2 u karcinomu ovaria




Testovani mikrosatelitove instability

1. Screening Lynchova syndromu
- v CR aktualné neprobiha
2. Prediktivni vyznam
- imunoterapie
3. Prognosticky (prediktivni) vyznam

- soucast komplexniho molekularniho
testovani karcinomu endometria




Testovani mikrosatelitove instability

= Karcinom endometria

- NCCN, ISgyP, ESGO/ESTRO/ESP:
automatické testovani (jsou-li zdroje..)

1. Screening Lynchova syndromu

- v CR aktualné neprobiha
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Mills AM, Longacre TA. Am J Surg Pathol 2016



Testovani mikrosatelitove instability

1. = MSI-H/dMMR byl prvni prediktor

imunoterapie schvaleny FDA bez ohledu na
7 Il
2. Prediktivni vyznam typ nadoru (pembrolizumab)
- Imunoterapie ‘

= TMB (erven 2020) — dalSi prediktor
imunoterapie scchvaleny FDA bez ohledu na
typ nadoru (pembrolizumab)

- TMB-H (= 10 mutaci / megabazi)

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



Testovani mikrosatelitove instability

Vysoky stupei mikrosatelitové | MSI-H (MSI-high) pfi polymorfismu u 2 a vice
nestability zkoumanych marker(

Nizky stupen mikrosatelitové | MSI-L (MSI-low) polymorfismus u jednoho
nestability mikrosatelitového markeru

Stabilni mikrosatelity

MSS

viechny markery stabilni

= Imunohistochemicka vysetreni

- MLH1, PMS2, MSH2, MSH6 (nebo pouze PMS2 a
MSH6)

- - v pripadé ztraty exprese 1 ¢i 2 proteinl — dMMR
(deficientni MMR)

-V pripadé potreby nutné vysetrit metylaci MLH1
ﬁ Hodnoceni instability mikrosatelitt

- PCR, Sanger
- MSI-H (MSI-L nem3 jednoznacny klinicky vyznam)

= Hodnoceni aberaci metodou NGS

- mutace prislusnych gen(

- nastaveni algoritm( umoznujicich detekci MSI




Testovani mikrosatelitove instability

1. Komplexni testovani
- " mutace

2. - POLE
. - CTNN1B

3. Prognosticky (prediktivni) vyznam

- TP53
- soucast komplexniho molekuldrniho ‘

testovani karcinomu endometria
= MSI

= vyznamna LVSI
= exprese L1-CAM




Komplexni molekularni testovani — karcinomy endometria

" rozdilné spektrum mutaci mezi SC a high grade
EC PTEN 77 % TP5391 %
= pomocné v ramci diagnostiky u pripadd s PIK3CA 53 % PIK3CA 42 %
nejednoznacnou morfologii a PIK3R137 % PPP2R1A 37 %
imunofenotypem CTNNB1 36 % FBXW7 30 %
= existuji pripady sporné i na molekularni urovni, ARID1A 35 % TAF-130 %
s prekryvnymi aberacemi KRAS 24 % CHD4 16 %
CTCF 20 % CSMD3 12 %
RPL22 12 % COLA1112 %
TP53 11 % PRPF18 7 %
FGFR2 11 % SPOP 7%
ARID5B 11 % FGFR2 7 %
POLE 6 % ARID1A 7 %

Cancer Genome Atlas Research Network, Kandoth C, et al. Nature; 497(7447):67-73.
Zhao S et al. PNAS 2013; 110(8): 2916-2921.



Serdzni karcinom vs. EEC

Histological Type EEC

Molekularni profilovani (24 pripadu) et 23 45 a7 s0nzsuns o

MFn(% a

0 (0%) Mutation Classification
5 (21%) (pathogenicity degree)
1 (4%) PV
00%) | LPV
. ’ o [ ] 4 (17%) vus
= Endometroidni karcinom SE = =S @

ARIDS58 2(8%) =zl
CHD4 ] B 5 (21%) ! i

R R ZRCHIN FC: koexistence mut PTEN, 2R Ul -

CDH19 2(8%)

- PIK3CAS0% ARID1A, KMT2B o n"a" 5 = g —

(o) ERBB2 . 1(4%) . cell cycle
- K M T2 B 43’ 7 /o PIK3CA - .. - - .-- - . 12 (50%) chromatin organization
PIK3R1 . . 6 (25%) cell-cell communication
PTEN EEEEEE HE B = 15(63%)  WNT signalling
- T P 5 3 3 7 % TAF1 [ ] = 3 (13%) PI3K/AKT/mTOR signalling
FGFR2. = [ | [ 4(17%) RTK/RAS/MAPK signalling
KRAS = ] 28%) | diverse
MAP3K4 2(8%)
O 2(8%)
3 (13%)
| 2(8%)
(] 5 (21%)
™ L] 2.8%)

3 (13%)
0 (0%)
0 (0%)
1 (4%)
5 (21%)
0 (0%)

i) 4 (17%)

0 (0%)

[ | B HEETE HEEN e :
(o) ; "
- PTEN 93,7 % s | Snmm=sam o g '
b
)

= Serdzni karcinom
TP53 87,5%
PIK3CA 50 % SC: TP53 + absence mut v
PPP2R1A 25 % PTEN, ARID1A, KMT2B

0 (0%)
2(8%)

No AlteredGenes 9 5 5 5 3 107 8 136 195 8 8 3 112 4 2 5 1 2 2 3

Cuevas D, et al. Virchows Arch. 2019;474(5):585-598.



Molekularni testovani — endometroidni karcinomy endometria

4 molekularni subtypy:

POLE ultramutovany (asi 8-12 %)
MSI (MMR-deficientni EC) (asi 30-40
%)

NSMP (no specific molecular profile;
copy number low) (asi 30 %)

p53-mutovany (copy number high;
"serous-like") (asi 10-20 %)

WMSI (Hyper-mutated)

Copy-number low (Endometrioid)
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Cancer Genome Atlas Research Network, Kandoth C, et al. Nature; 497(7447):67-73.



Molekularni testovani endometroidniho karcinomu endometria -

doporuceni ISGyP

POLE mutace POLE- ultramutovany EC

POLE-wt, p53-wt, MSI MSI EC (MMR-deficientni EC) (hypermutovany)

NSMP EC (no specific molecular profile)

POLE-wt, p53-wt, MSS EC s nizkym poétem aberaci ("copy number low")

P53 mutovany EC
OBV LRSI M\ KRS  Serous-like (EC s vysokym poctem aberaci; "copy number
high")

molekularni testovani (POLE mutace) - Sanger (hot-spots) nebo NGS
IHC vysSetreni:

- p53

- exprese MMR (sta¢i PMS2 a MSH®6)

akceptovano ve WHO klasifikaci 2020

40
1

Progression—free Survival (%)
20
1

@ Cluster 1

v 7 . . B Cluster 2
= Doporucovano ISGyP, dle guideline ESGO/ESTRO/ESP _ | curs -
= (mutace CTNNB1 u "copy number low" - prognosticky vyznam) 0 2 40 60 8 100 120
Survival (Months)
Cho KR, et al. Int J Gynecol Pathol. 2019;38 Suppl 1:5114-S122. Cancer Genome Atlas Research Network, Kandoth C, et al. Nature; 497(7447):67-73.

WHO Classification of Female Genital Tumours, 5th Ed., 2020; Concin N, et al. Int J Gynecol Cancer. 2021 Jan;31(1):12-39.



Molekularni testovani EC - algoritmy

Stage | High-Intermediate Risk Endometrial Carcinoma

Determination of the molecular-integrated risk profile*

POLE hotspot mutation

MMRd No Yes
DNA MMR

No | ¥ |Yes EMC*
Lost Retained POLE
pS3
Normal Aberrant
v \ 4 EMC* EMC* Serous>

CTNNB1 wild type | |CTNNB1 mutation MSI-H CN-L EMC®*

CN-H
\ 4 ‘}

*Patients with multiple characteristics (double classifiers) were designated intermediate risk. MMRd =
Mismatch repair-deficiency.

Algoritmus PORTEC

Wortman BG, et al. Gynecol Oncol. 2018 ;151(1):69-75. Soslow RA, et al. Int J Gynecol Pathol. 2019 Jan;38 Suppl 1:564-574.



Molekularni testovani (TCGA subtypy)

dle nékterych ndzort nahradi morfologickou
typizaci karcinomU endometria (?!)

ALE:

nejsou nastavené uhradové mechanismy

metodika neni dostupna ve vsech
laboratorich

nékteré nadory maji intermedialni rysy
("double mutant") — nékdy vyclenovany jako
samostatna kategorie

Grading nema vyznam pro:
= POLE ultramutated
- bez ohledu na grade dobra prognodza

= copy number high

- z definice high risk nadorv

Disease specific survival

1.0
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EC3 POLE mutated

EC3 POLE wild type

N=45, 13 events

0
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Meng B, et al. Gynecol Oncol. 2014;134(1):15-9.



Testovani somatickych mutaci BRCA 1/2

BRCA1/2 — karcinomy ovaria, nase pracovisté

Dle dohody s platci — lze:
. Y BRCA1 | BRCA2
= od roku 2018 u pacientek s Celkem| NElze Ce‘fltz;e mcut mCut MLPA
karcinomem ovaria

= od roku 2020 u pacientl s 2018 2 0 y) 1 1 0 NA 50
karcinomem pankreatu

Biopticka laboratoF, Plzeri (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2) 20 19 42 1 4 1 8 4 4 O 19' 5
Fingerlandiv Gstav patologie, Hradec Kralové (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2)

Referenéni laboratof LF UP, Olomouc (HER2, RAS, EGFR, ALK, BRAF) 2020 60 6 54 9 6 1 2 16' 7
Patologicko-anatomické odd., MOU Brno (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2) M o e T eI
Ustav patol. a molek. mediciny, 2. LF UK a FN Motol, Praha (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2*) . CoftayserNetsoftware 1 BN721) Ceteciedcee oo eI
Ustav patologie, 1. LF UK a VFN, Praha (HER2, RAS, EGFR, ALK, BRAF, BRCA1/2) B RCA 1/2 - d a ISI In d I ka ce |

0dd. patologie, Thomayerova nemocnice, Praha (RAS, EGFR, ALK, BRAF) ] 20 18 — 0

T = 2019 -1 x karcinom pankreatu

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

LaboratoFe Agel, Novy Ji¢in (HER2, RAS, ALK, EGFR, BRAF, BRCA1/2) = 2020 -4 x karcinom pankreatu (Wt)

CGB Ostrava (HER2, RAS, ALK, EGFR, BRAF) 1 X p rOStata ( B RCA Wt' m uta ce ATM )

"':"”H"H”’ﬁf: !ﬁﬁ"'"ii"!!""!!”“uffﬁaﬂ%:""”5:!5 e
I AT I i
i

i /




Poruchy homologni rekombinace (HRD) u karcinomu ovaria

= BRCA1/2 mutace (germinalni, somatické)
= methylace promotoru BRCA1

" mutations (germinalni, somatické) nebo
epigenetické modifikace dalSich gen(
,HR pathway”

= "BRCA-ness" fenotyp

da Cunha Colombo Bonadio RR, et al. Clinics (Sao Paulo). 2018;73(suppl 1):e450s.



Poruchy homologni rekombinace (HRD) u karcinomu ovaria

= BRCA1/2 mutace (germinalni, somatické) MozZnosti testovani HRD
* methylace promotoru BRCA1 1. testovani germindlnich mutaci gend
" mutations (germinalni, somatické) nebo ucastnicich se procesu homologni
epigenetické modifikace dalsich gend ,HR rekombinace
pathway” 2. testovani somatickych mutaci gen(

ucastnicich se procesu homologni

= "BRCA-ness" fenotyp rekombinace

3. testovani genomické instability
sekundarni HRD

- loss of heterozygosity (LOH)
- telomeric allelic imbalance (TAl)

- large-scale transitions (LST)

da Cunha Colombo Bonadio RR, et al. Clinics (Sao Paulo). 2018;73(suppl 1):e450s.



Poruchy homologni rekombinace (HRD) u karcinomu ovaria

= BRCA1/2 mutace (germinalni, somatické) MozZnosti testovani HRD
= methylace promotoru BRCA1 1. testovani germindlnich mutaci gend
= mutations (germinalni, somatické) nebo ucastnicich se procesu homologni
epigenetické modifikace dalsich gend ,HR rekombinace
pathway” 2. testovani somatickych mutaci gen(

ucastnicich se procesu homologni
rekombinace

Hlavni limitace funkcnich testu: 3 testova’ni genom|cké |nstab|||ty
= nedetekuji reverzi HRD (BRCA1/2 reverni sekundarni HRD
mutace .
) - loss of heterozygosity (LOH)
= kumulativni defekty nadorového genomu

souvisejici s pavodni HRD nejsou reverzibilni - telomeric allelic imbalance (TAl)
- large-scale transitions (LST)

da Cunha Colombo Bonadio RR, et al. Clinics (Sao Paulo). 2018;73(suppl 1):e450s.



Homologni rekombinace

gBRCA1
gBRCA2
sBRCA1
SBRCA2
BRCA1 promoter methylation
CDK12

RAD51C promoter methylation

FA genes

Core HR RAD genes

DNA damage response genes

EMSY amplification

PTEN homozygous loss

8% (9%)
3%
6% (8%)
3%
10%
3%
2%
PALB2 2%
FANCA 40.50%
FANCL ’
FANCI
FANCC
RADS50 1,50%
RAD51
RAD51C
RADS54L
ATM 2%
ATR
CHEK1
CHEK2
6%
7%

OTHER (some may HR deficient via upregulation of HR DEFICIENT

miRNAs or other mechanisms)

BRCA1 germline mutations 8%

BRCA1 somatic mutations 3%

Other 21%

BRCA2 germline mutations
6%

BRCA2 somatic mutations

i 3%

- 3 7
NER mutations 4-8% BRCA1 promoter

- - methylation 10%
-
-
MMR mutations 3% /‘__—"
—”—
¥ CDK12 mutations 3%
4
II RAD51C promoter
1 0,
Cyclin E1 amplification 15% / " methylation 2%
7 ) FA gene mutations 2%
/
14 \Core RAD gene mutations 1.5%
HR PROFICIENT 4 | s
/  PTEN y HR DNA damage gene mutations 2%
,I homozygous EMSY o\
7 loss 7% amplification 6% \\

POSSIBLY HR DEFICIENT

Konstantinopoulos PA, et al. Cancer Discov. 2015;5(11):1137-54



DICER1
DNMT3A
DPYD

AKT3 ELK1

ALK EML4
APC EPHA3
AR EPHAS
ARAF EPHA7
ARID1A EPHB1
ARID1B ERBB2
ARID2 ERBB3
ERBB4
ERCC3
ATRX ERG
AURKA ESR1
AURKB ESR2
B2M EZH2
BAP1 F11R

FAM175A

BCL2 FAM46C

BCL2L1
BCL2L2
BCL6
BIRC5
BIRC5 p
BLM

BRD4 FBXW?7

HDAC2
HGF
HIST1H3B

HNF1A NFKBIA
HNF1B NKX2-1
HRAS NOTCH1
CHD2 NOTCH2
CHD4 NOTCH3
NPM1
NRAS
IDH1 NT5C2
IDH2 NT5C3A
IGF1R NT5C3B
IGF2 NT5E
IKZF1 NTRK1
IRF2 NTRK2
IRF4 NTRK3
IRS2 PAK3
JAK1 PALB2
JAK2 PARD3

PAX5
PDGFRA
PDGFRB
PDK1
PIK3C2B
PIK3CA
PIK3CB
PIK3CG
PIK3R1

KMT2A PIK3R2

SDHA
SDHB
SDHC
SDHD
SF3B1
SLC29A1
SMAD2
SMAD3
SMAD4
SMARCA4
SMARCB1
SMO
SOX10
SOX2
SOX9
SPEN
SPTA1
SRC
STAT3
STAT4
STK11
SUFU
SYK
TAF1
TBX3
TERT

TERTp

BRIP1
BTK

Cl1orf30

CCND1
CCND2
CCND3
CCNE1
CD274
CD79A
CD798B
CDA

CDH1

CDK4
CDK6
CDK8
CDKN1A
CDKN1B
CDKN2A
CDKN2B
CDKN2C
CLTC
CREBBP
CTNNA1
CTNNB1
CYP19A1
DAXX
DCK
DCTD

DDR2

FGF10
FGF14
FGF19

FGF3
FGF4
FGF6
FGFR1
FGFR2
FGFR3
FGFR4
FH
FOXL2
FOXP1
GATA1
GATA2
GATA3
GATA4
GATA6
GNA11
GNA13
GNAQ
GNAS
GRB2
GRIN2A
GRM3
GSK3B
H2AFX
H3F3A
H3F3B

H3F3C

LZTR1
MAP2K1
MAP2K2
MAP2K4
MAP3K1
MAPK1
MAPK3
MCL1
MDC1
MDM2
MDM4
MED12
MEN1
MET
MITF
MLH1
MLH3
MPL
MRE11A
MSH2
MSH6
mTOR
MUTYH
MYC
MYCL
MYCN

NACC2

TET2
TGFBR2
TOP1

POT1 TOPBP1
PPM1D TP53
PPP2R1A TPM3

TSC1
PPP6C TSC2
PRKAR1A U2AF1
PRKCI UGT1Alp
PRKDC uiMC1
PTEN VEGFA
PTCH1 VHL

QKI WISP3
WRN
WT1
XPO1
ZBTB2

ZNF217

ZNF703

RAF1

RARA

RBBP8
RET
RICTOR
RIT1

RNF8

NGS — nase pracoviste

In-house panel (DNA) (,,rutinni)
- 300 genl
- 944 kbp / 765 kbp kodujici sekvence
= Mutacni load (TMB)
= MSI
= Genové prestavby (z DNA)

26 genli HRR




ABL1 CCND3 EML4 FOX01 INPP4A MSH2 PHOX2B RFC4 TEK

ABL2 CCNEL EP300 FOXP1 INPP4B MSH3 PIK3C28 RHBDF2 TELO2

ABRAXAS2 CD22 EPCAM FRS2 INSR MSHS PIK3C2G RHEB TERF2

ACVR1 CD274 (PD-L1) EPHA3 FUBP1 IRF2 MSH6 PIK3C3 RHOA TERT

ACVR1B CD276 EPHAS FYN IRF4 MSR1 PIK3CA RICTOR TERT p.

ACVR2A cp70 EPHA7 GABRA6 IRS1 MST1 PIK3CB RITL TETL )4 L4 h4
ADGRA2 cp74 EPHBL GADD45A IRS2 MSTIR PIK3CD RNF146 TET2 —

AP CD79A EPHB4 GATA1 JAK1 MTAP PIK3CG RNF168 TFE3

AJUBA CD79B EPHB6 GATA2 JAK2 MTDH PIK3R1 RNF43 TFRC

AKT1 cpc73 EPHX1 GATA3 JAK3 mTOR PIK3R2 RNF8 TGFBR1

AKT2 CDH1 EPPK1 GATA4 JAM2 MUS81 PIK3R3 ROS1 TGFBR2

AKT3 CDk12 ERBB2 GATA6 JAM3 MUTYH PIM1 RPA1 TIPARP

ALK CDK4 ERBB3 GEN1 JUN MYB PLA2G2A RPL22 TIPL

ALOX12B CDK6 ERBB4 GID4 KATS MYC PLCG2 RPLS TLR2

AMER1 CDK8 ERCC1 GLI1 KAT6A MYCL PLK2 RPS6KA4 TLR4

ANKRD11 CDKN1A ERCC2 GNA11 KCNJS MYCN PMAIP1 RPS6KB1 TMEM127

ANKRD26 CDKN1B ERCC3 GNA13 KDMSA MYD88 PMS1 RPS6KB2 TMPRSS2

APC CDKN1C ERCC4 GNAQ KDM5C MYOD1 PMS2 RPTOR TNFAIP3

APEX1 CDKN2A ERCCS GNAS KDM6A NAB2 PNRCL RUNX1 TNFRSF14

AR CDKN2B ERCC6 GPC3 KDR NACC2 POLB RUNX1T1 TOP1

ARAF CDKN2C ERG GPS2 KEAP1 NAT1 POLD1 RYBP TOP2A

ARFRP1 CEBPA ERRFI1 GRB2 KEL NAV3 POLE SDHA TOPBP1

ARHGAP35 CENPA ESR1 GRB7 KIFSB NBN pPOLQ SDHAF2 P53 L4 LA ( 4
ARID1A CEPS7 ESR2 GREM1 KIT NCAM1 POT1 SDHB TP53BP1 I n - h o u Se pa n EI ( D N A) ( vyz ku m ny
ARID1B CFTR ETS1 GRIN2A KLF4 NCOA3 PPARA SDHC P63 »
ARID2 cic ETV1 GRM3 KLHL6 NCOA4 PPARD SDHD TPM3

ARID5B CLSPN ETV4 GSK3B KMT2A NCOR1 PPARG SETBP1 TRAF2 [e]

ASXLL cLte ETVS H3F3A KMT28 NEGR1 PPM1D SETD2 TRAF7 — 7 1 4 e n u
ASXL2 cop1 ETV6 H3F3B KMT2C NELFB PPP2R1A SETX TRRAP

ATM CREBBP EWSR1 H3F3C KMT2D NF1 PPP2R2A SF3B1 TSC1

ATMIN CRIPAK EXO1 HDACL KRAS NF2 PPPEC SGK1 TSC2

ATR CRKL EXT1 HDAC2 LAMP1 NFE2L2 PRDM1 SH2B3 TSHR — 2 2 3 5 k b

ATRIP CRLF2 EXT2 HELQ LATS1 NFE2L3 PREX2 SH2D1A TSHZ2 ) p
ATRX CSFIR EYA2 HGF LATS2 NFKBIA PRF1 SHPRH TSHZ3

AURKA CSF3R EZH2 HIST1H1C LIFR NFKBIZ PRKAR1A SHQ1 TSZHL

AURKB CSNK1A1 F11R HIST1H2BD LiG1 NHEJL PRKCI SIN3A TWISTL v 7

AXINL CSNK1D FAAP24. HIST1H3A LIG3 NKX2-1 PRKDC SLIT2 TWIST2 | | M u ta C n I I O a d T M B
AXIN2 CSNK1E FAM175A HIST1H3B LIG4 NKX3-1 PRKN SLX4 TYRO3

AXL CTCF FAM46C HIST1H3C LMO1 NOTCH1 PRSS8 SMAD2 U2AF1

B2M CTLA4 FAN1 HIST1H3D LRIG1 NOTCH2 PRX SMAD3 U2AF1 p.

BAGALT3 CTNNAL FANCA HIST1H3E LRP1B NOTCH3 PTEN SMAD4 UBE2A

BABAM1 CTNNBL FANCB HIST1H3F LRRK2 NOTCH4 PTCH1 SMARCA4 UBE2B | M S I

BABAM2 cuL3 FANCC HIST1H3G LTK NPM1 PTPN11 SMARCB1 UBE2I

BAP1 CUL4A FANCD2 HIST1H3H LYN NRAS PTPRD SMARCD1 UBE2V2

BARD1 cux1 FANCE HIST1H3I LZTR1 NRG1 PTPRO SMARCEL UBE4B

BBC3 CWF19L2 FANCF HIST1H3) MAF NSD1 PTPRS SMC1A UGT1AL 4 v

BCL10 CXCR4 FANCG HIST2H3A MAGI2 NSD2 PTPRT smc3 umcl u G e n Ove p re Stabe (Z D N A
BCL2 (7)) FANCI HIST2H3C MALT1 NSD3 PTTG2 SMo USPIX

BCL2L1 CYP17A1 FANCL HIST2H3D MAP2K1 NT5C2 QKI SNAIL VEGFA

BCL2L11 CYP19A1 FANCM HIST3H3 MAP2K2 NTRK1 RAB35 SNAI2 VEZF1

BCL2L2 DAXX FAS HLA-A MAP2K4 NTRK2 RAC1 SNAI3 VHL

BCL6 DCLRE1C FATL HLA-B MAP3K1 NTRK3 RAD1 SNCAIP VTCN1

BCOR DCUN1D1 FBXW7 HLA-C MAP3K13 NUP93 RAD17 S0Cs1 WISP3

BCORL1 DDB2 FGF1 HMGA2 MAP3K14 NUTM1 RAD18 SOX10 WRN

BCR DDR1 FGF10 HNF1A MAP3K4 0GG1 RAD21 SOX17 WT1

BIRC3 DDR2 FGF12 HNF1B MAPK1 P2RYS RAD23B SOX2 XIAP

BIRCS DDX41 FGF14 HNRNPK MAPK3 PAK1 RAD50 SOX9 XPA

BIRCS p. DHFR FGF19 HOXB13 MAPK8IP1 PAK3 RAD51 SPEN XPC

BLM DHX15 FGF2 HRAS MAX PAK7 RAD51AP1 SPOP XPO1

BMPR1A DICER1 FGF23 HSD3B1 McCL1 PALB2 RAD51B SPTA1 XRCC1

BRAF DIS3 FGF3 HSP90AAL MCPH1 PARD3 RAD51C SRC XRCC2 3 3 o H R R
BRAP DMCL FGF4 HUS1 MDC1 PARP1 RAD51D SRSF2 XRCC3 ge n u
BRCAL DNAJB1 FGF5 CHD2 MDM2 PARP2 RAD52 STAGL XRCC4

BRCA2 DNAJC21 FGF6 CHD4 MDM4 PARP3 RAD54B STAG2 XRCCS

BRCC3 DNMT1 FGF7 CHEK1 MECOM PAX3 RAD54L STAT3 XRCC6

BRD4 DNMT3A FGF8 CHEK2 MED12 PAXS RAD9A STAT4 YAP1

BRIP1 DNMT3B FGF9 ICOSLG MEF2B PAX7 RAF1 STATSA YES1

BTG1 DOTI1L FGFR1 ID3 MEN1 PAX8 RANBP2 STATSB ZBTB2

BTG2 DPYD FGFR2 IDH1 MERTK PBRM1 RARA STK11 ZBTB7A

BTK E2F3 FGFR3 IDH2 MET PCBP1 RASAL STK40 ZEB1

BUB1B EED FGFR4 IFNGR1 MGA PCNA RB1 SUFU ZEB2

C11orf30 EGFL7 FH IGF1 MGMT PD-1 RBBP8 suzi2 ZFHX3

CALR EGFR FLCN IGFIR MITF PD-L2 RBM10 SYK INF217

CARD11 EGR3 FLIL IGF2 MKNK1 PDGFRA RECQL TAF1 ZNF350

CASP8 EIF1AX FLTL IKBKE MLH1 PDGFRB RECQL4 TAZ ZNF365

CBFB EIF4A2 FLT3 IKZF1 MLH3 PDK1 RECQLS TBLIXR1 ZNF703

cBL EIF4E FLT4 IL10 MLLT3 PDPK1 REL TBX3 ZRSR2

CCDC6 ELF3 FOXAL IL7R MMP8 PGR RET TCF3

CCND1 ELK1 FOXA2 INHA MPL PHB RFC1 TCF7L2

CCND2 ELOC FOXL2 INHBA MRE11A PHF6 RFC2 TCL1A



Molekularni testovani je v soucasné dobé u pacientek s gynekologickymi nadory v urcitych indikacich
zcela zasadni (diagnostika, prognodza, predikce)

Rutinné probihd testovani somatickych mutaci BRCA1/2 (od roku 2018)

Testovani MSI

- s ohledem na moZny screening Lynchova syndromu neni v CR situace dofe$ena

- prognosticky a prediktivni vyznam (!)

(Komplexni) molekularni testovani

- meélo by byt standardem zejména u endometroidnich karcinom( grade 3 (high grade)
- POLE ultramutované nadory vyznamneé lepsi prognoza (bez ohledu na grade !)

Diskuze na urovni odbornych spolecnosti:
- indikace

- algoritmy testovani

- Uhradové mechanismy




