Histopatologie nadoru jater a
pankreatu, molekularni klasifikace
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1. Jatra
Hepatocyty Intrahepatalni Zlucovody

Benigni / Prekurzorové léze Prekurzorové 1éze
* Hepatocelularni adenom (HCA, LCA)  Intraduktalni papilarni neoplazie (IPN)
Maligni * Mucindzni cysticka neoplazie (MPN)
» Hepatocelularni karcinom (HCC) Maligni
v' fibrolamelarni  Intrahepatalni cholangiokarcinom (ICC)
v' skirhoticky v' podtyp z malych duktd
v’ svétlobunéény v" podtyp z velkych dukti
v’ steatohepatiticky « Kombinovany HCC-ICC N
v makrotrabekularni masivni * Nediferencovany ca. NOS ECC
v' chromofobni  NEN

v" bohaty na neutrofily
v" bohaty na lymfocyty
» Hepatoblastom
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CLD: chronic liver disease
MRN: makroregenerativni uzel
DN: dysplasticky uzel

HCA: hepatocelularni adenom
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HCA jako prekurzor HCC
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Molekularni alterace v HCC

Morfologie Molekularni genetika (non-druggable)

. HCC (65 %) TERT; TP53; CTNNBL1; AXIN1; ARID1A; ARID1B; ARID2; RPS6KA3; KMT2A; KMT2C; KMT2D;

CDKN2A; RB1; FGF19
v' fibrolamelarni DNAJB1-PRKACA
v' skirhoticky TSC1/2mut; aktivace cesty TGF-f3
v’ svétlobunéény ?
v’ steatohepatiticky aktivace cesty IL-6/JAK/STAT; | CTNNBImut; | TERTmut; | 7P53mut
v' makrotrabekularni masivni  TP53mut; FGF1 amplifikace
v" chromofobni alternativni prodlouZeni telomer (non-TERT)
v" bohaty na neutrofily G-CSF
v" bohaty na lymfocyty ? (non-EBV)

!
anti-VEGFR

anti-PD-1



Boyault S. Hepatology 2007;45(1):42-52
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Molekularni klasifikace HCC
a. profily genove exprese

Chiang DY. Cancer Res 2008;68(16):6779-88
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Molekularni klasifikace HCC
b. Imunoexprese

biliary/stem cell markery: CK19, SALL4, EpCAM, CD133 HCCs
markery Wnt/g-catenin signalizace: p-catenin, glutaminsyntetaza |
markery proliferace + p53: mitozy, Ki-67, p53

Ki67 H M
Mitosis
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p53 B/S2 p53-only-
GS B/S1 subgroup positive ;
B-catenin [[[[]] g subgroup negative
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B/S1 B/S2 53-onl iti All ti hocs gggressive g9 P
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Tsujikawa H. Hum Pathol 2016;50:24-33



Ueno A. Pathol Int 2020;70(3):140-154

Molekularni klasitikace HCC — komplexni pohled

IHC subclass

Associated
features

Gene
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~ \/enous invasion

Outcome

Metabolic

Cholestaza
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MS1 MS3 MS2

,,podtypy MS2 a MS3 mozna
rezistentni k imunoterapii
(hlavné anti-PD-1)*

?



Podtyp z malych duktii (periferniy | Podtyp z velkych duktii (perihilézni)

Masa v periferii jater Periduktalni infiltrat v blizkosti hilu

HBV, HCV, nebiliarni cirhoza PSC, infestace, hepatolitiaza

Mucin- Mucin+

CD56, CRP MUCS5AC, MUCS6, S100

IDH1/2 mut, FGFR2 faze KRAS, TP53, SMAD4 mutace
varianty: prekurzory:

» cholangiololokarcinom

» ICCA w. ductal plate malformation

Akita M. Mod Pathol 2017;30(7):986-997




Proliferation

Molekularni klasifikace ICC

Inflammation

s — —

Poor prognostic signatures
(i.e. G3, S1, S2, Cluster A,
CC-like, recurrence)

IGF1R, Stem-

MET  likelcc  EOFR

EGFR
Chrom. Chrom. Instability
Stability HaTe
KRAS EGFR
Moderate/poorly differentiated

Intra-neural invasion

Poor survival
High recurrence

n=57 (38%)
nooe [T

none

Over-expression of IL3, /L4, IL6,
IL10, IL17A, CCL19

Chrom. Chrom. Instability
Stability +7p

Well differentiated

Good survival
Low recurrence

Sia D. Gastroenterology 2013;144(4):829-40
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Valle JW. Cancer Discov 2017;7(9):943-962
Lamarca A. J Hepatol 2020;73(1):170-185
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2. Pankreas

Benigni /Prekurzorové/ Low grade maligni (hlavné cystické)
Serdzni cystadenom
Mucin6zni cysticky nador (MCN)
,Intraduktalni papilarni neoplazie* (IPMN, IOPN, ITPN)
Solidni pseudopapilarni nador (SPN)
Maligni (hlavné solidni)
Duktalni adenokarcinom (PDAC)

* mucinozni (koloidni), Spatné kohezivni (signetoceluldarni), meduldrni, hepatoidni, velkobunécny s rhabdoidnim fenotypem,
nediferencovany s osteoclast-like obrovskymi bunkami, adenoskvamozni

Acinocelularni karcinom

* smiSené formy s endokrinni a/nebo duktalni komponentou
Nediferencovany karcinom

Pankreatoblastom

NENS



2a. PDAC

Gene Chromosome Gene type Type of alteration  Percentage of cancers Implications for pathologists/clinicians

Thompson ED. Mod Pathol 2020;33(12):2544-2563

with alteration

KRAS 12p Onc IM. rarely 95
amplified
CDKN2A 9p TSG HD, LOH + 95 " . "
IM, Meth « Four mountains Stromal subtype
TP53 17p TSG LOH+ M 75 Tumor subtype
SMAD4  18q TSG HD, LOH +IM 55 THC can be used to determine if a lesion is likely to be a
metastasis from a pancreatic primary
ARIDIA 1p TSG IM -+ LOH 3
RNF43 17q TSG IM + LOH <10 IPMN associated PDAC
GNAS Onc M <$ IPMN associated PDAC
TGFpR2 3 TSG IM +LOH. HD < i
TGFle 95 1SG  HD <1 0.9 R _ﬁzfrilalllks?rzur;n; :
FBXW7 4q TSG  LOH+IM 3 6k Freiuin il
MYC 8p Onc Amp 5-10 Potentially therapeutically targetable ] Classical tumor
GATA6 1% Onc AMP <5 Tend to have a “classical” pattern of RNA expression. L 0FT Activated stroma
ERBB2 17p Onc Amp + M 1 Therapeutically targetable :{ ” “] 06} Clodlon Jumor
BRAF 7q Onc IM. deletion <5 Potentially therapeutically targetable ] 05t
AKT2 19 Onc Amp < |
ATM  11q TSG IM + LOH I Potentially therapeutically targetable e
BRCA2 13g TSG IM + LOH - Therapeutically targetable 03}
MLH] 3p MMR IM LOH. Meth 1 Immune checkpoint inhibitorsl o2l
NRG1 Fusions <$ Therapeutic target of KRAS wild-type PDAC
KDM6A X TSG IM + LOH 3 0 1
STKII  19p TSG IM + LOH 1 0 - s -
RBI 13 TSG M+ LOH 12 0 10 20 30 40 50 60
ACVRIf 12q TSG HD, LOH+IM <l Tomes (montiss)
ACVR2 2q TSG HD. LOH +IM <l
ROBO2  3p TSG LOH 1-2
PIK3CA 3q Onc 1-3 Potentially therapeutically targetable
CCNEI  19p Onc Amp <1 M Classical M Absent !
NTRKI 1q Onc Fusion <l Potentially therapeutically targetable W Basal-like : Q:t?:;Ld
CDK4 12q Onc Amp <l Potentially therapeutically targetable
CDK6 7q Onc Amp <l Potentially therapeutically targetable
FGFRI  8p Onc Amp <l Potentially therapeutically targetable

Moffitt RA. Nat Genet 2015;47(10):1168-78

AMP amplification, HD homozygous deletion. /G intragenic, /HC immunchistochemical labeling, LOH loss of heterozygosity. Meth aberrant
methylation, MMR DNA mismatch repair. Onc oncogene, Repair DNA repair gene. TSG tumor suppressor gene.
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Chan-Seng-Yue M. Nat Genet 2020;52(2):231-240

1,500 scientists lift the lid on reproducibility

Monya Baker

Nature 533, 452454 (2016) I Cite this article

"More than 70% of researchers have failed
to reproduce another scientist's
experiments, ... "



imunoterapie MSI/ MMRd

UFO NGS panel CoRelLu

cilena terapie KEAP1, ALK, ATM, NTRK1, NF1, MTOR, ARAF, NTRK3,

ERBB2, EGFR, CDKN2A, PIK3CA, STK11, FGFR1, MAP2K1,
NTRK2, PTEN, FGFR3, MET, BRAF, CDK12, KRAS, TP53,

FGFR2, CDKN2A, CDKN2A, DDR2, RET, ATM, AKT1, CDK12,

ERBBZ, BRCAZ, NRG1 FGFR1, NTRK1, NTRK3, EGFR, NTRK3, NTRK2, FGFR3,
MYC, BRAF, ATM, PIK3CA, NRAS, FGFR1, CDKN2A, FGFR2, NF1, EGFR, NTRK2, FGFR1,
NTRKLFCG?:% CDKS, FGFR2, TP53, NF1, FGFR2, RET, EGFR, KRAS, MET.
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2b. Cysticke nadory

Wu J. Proc Natl Acad Sci U S A. 2011 ;108(52):21188-93
Thompson ED. Mod Pathol 2020;33(12):2544-2563
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exo/acino/endo IHC
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~ ATP1B1-

¢ o 9
CDKN2A PR - kauda
FGFR? fiize ATP1B1-PRKACB * ovarian-like stroma, PR, ER
DNAJB1-PRKACA " e
Was M. Mod Pathol 2020;33(4):648-656 * h¢
DNAJB1-PRKACA fusions occur in oncocytic pancreatic and biliary neoplasms and are not specific for " Sasociovanym invaziviim ca.

fibrolamellar hepatocellular carcinoma.



The End



