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PaK CNIOHHOM »Kefle3bl aHa/Ior CEKPETOPHOM
KapuUMHOMbI MOJIOYHOM eie3bl — FMCTONI0TNYECKHe U
MOIEKYNAPHO-TEHETUYECKUE XapPaKTEPUCTUKN
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AHanor cekpeTopHOM KapunHOMbI MOJTOYHOW Xeneabl
(Mammary Analogue Secretory Carcinoma - MASC)

OMyXO/1b C/IOHHOM ee3bl, CXOXKaa No MCTONOrMYECKOMY CTPOEHMIO Ha
CEKPETOPHYIO KapLMHOMY MOIOYHOM XKefesbl

* XapaKTepHa TpaHcaoKauma reHa ETV6-NTRK (12p13)

* MASC Bnepsble onucaHa 8 2010 roay Skalova at al - B xoe peTpocnekTMsHOro

nccnenoBaHMA CPean HECKONbKMX COTEH OMyXONel MONOYHbIX XKené3 bblno
BblABNEHO 16 cnyyaes

ORIGINAL ARTICLE

Mammary Analogue Secretory Carcinoma of Salivary
Glands, Containing the ETV6-NTRK3 Fusion Gene:
A Hitherto Undescribed Salivary Gland Tumor Entity

calova, MD, PhD.*i Tomas Vanecek, PhD,} Radek Sima, MSc,} Jan Laco, MD.§

llan Weinreb, MD.| Bayardo Perez-Ordonez, MD, FRCPC,| Ivo \HHL MD, P/lf)‘
Marie Geierova, MD,# Roderrick HW. Simpson, MD,** Fabricio Passador-Santos, MD, §

Ales Ryska, A\!D, PhD.§ llmo Leivo, MD, 77 Zdenek Kinkor, MD, PhD,T and Michal ;\!ullul. .\IU'

07.12.2019



07.12.2019

KnnHuyeckoe 3HayeHue

Z.T.Al-Salama, 5. ). Keam

B Breakthrough Therapy designation in US for NTRK+ selid tumours (May)

PRIME designation in EU for NTRK+ solid tumours
(Qct)
B NDA and Orphan Drug Status in Japan for NTRK+ solid tumours (Dec)

- Preregistration in EU for NTRK+ solid tumeurs and ROS1+ NSCLC (Jan)
- Sakigake designation in Japan for NTRK# solid lumours (Mar)
- Priority Review in US for NTRK+ solid tumours and ROS1+ NSCLC (Feb)
- NDA in Japan for ROS 1+ NSCLC (Mar)

Approved in Japan in adult and paedialric patients with NTRK+
P acvanced or recurrent solid tumours (Jun)

|> Phase | trials initiated (Mar 2012) |’ US PDUFA date for NTRK+ solid tumours and ROS1+ NSCLC (Aug)

Phase | trial (STARTRK-1)

Phase |l trial (STARTRK-2)

Phase I/lb trial (STARTRK-NG

. In adult pts with NTRK1/2/3+, ROS1+ or ALK+ locally advanced or metasiatic solid tumours
. In children and adolescents with R/R extracranial tumours or primary CNS tumours

ObHapyxeHune cavaHne reHa ETV6-NTRK3 B onyxonsx npeanonaraeT TapreTHylo
Tepanuio  NocpeAcTBOM  MCMOMb30BAaHWA  MHMMOUTOpA  TUPOSMHKMHA3bLI — —
SHTPEKTUHUO

AHanNor ceKpPeTopHOM KapLMHOMbI MOJIOYHOM XKenesbl
(Mammary Analogue Secretory Carcinoma - MASC)

The Korean Journal of Pathology 2013; 47: 36-43

* HONe3HEHHbIN y3en
* MeA/IeHHbIV TeEMN pocTa

* MeTacTasbl B IMMbaTUHECKMX
y3/1ax weu npeacrasaeHsl 8 20
% cnyvaes

Apxus MIOb 62




AHaNOr CEKPETOPHOMN KapLMHOMbI MOIoYHOM enesbl (MASC)

rmcronorn4eckoe nccnegoBaHne

MNaTTepHbl pocTa

*  COMUAHbLIN
*  ManUANApHbIN
*  KWUCTO3HbIN

. Ty6y{1\ﬂprM

S
2 8

Knetku

* cpeaHero pasmepa c
BaKYO/IMHN3MPOBAHHOM
303MHOGUAbHOM/aMbodUALHOM
LMTOMIa3MOM,

* NOAMMOPPU3M ALEP YMEPEHHDIN

* XPOMAaTWH AUCNEPCHbIN, baeaHbli

* MHOrAa Xopowo pasn4ymnMmbl AAPbIWKAN

NMmmyHOdeHoTMN

«+»: Mammaglobin, CK7, S100,
STAT5a, GCDFP15, MUC1,
MUC4, GATA3, Vimentin

«-»: p63, CK5/6, DOG1, SMA,
calponin, CK14
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OuddepeHumnanbHasa gMarHocTmMka

MASC AciCC MEC
Tucronorust |- KUCTO3HAsL, HAIMISIPHAS HIIH COIUIHAS -COUAHASL, - KMCTO3HBIC WA COHIHBIC
CTPYKTYPBHI; MHKPOKHCTO3HAS, CTPYKTYDBI;
-SIPO C MEJIKOAUCIICPCHBIM XPOMATHHOM H HANMAISPHAS LI -CIIU3UCTBIE,
LEHTPAJIEHBIM PACIIONIOKEHUEM SIPBIIIEK; (bomHKysIpHas CTPYKTYPBI | IPOMEXYTOUHBIE H
- BaKyOJIM3UPOBAHHASI 303HHOPUIbHAS -qacTo uMponHas SMHUACPMOHIHBIC KICTKH;
IUTOILIA3Ma; MHQUIBTPALUS - IPUCYTCTBHE BOCIIATICHUS

- BHY l!HKHC’IO‘[HLIﬁ WA BHYTPUII jOTOKOBBIﬁ -OTPUNATEIIbHAA PEAKIIUA n ¢)H6poza B CTPOME

MYIWH; IIpy OKpacKe Ha MYIIMH
UMX «+» S-100, Mammaglobin, Vimentin, GATA3 Amylase, S-100, DOG-1 P63, Cytokeratins
UMX «-» P63 P63 S100
leneruka ETV6-NTRK3 - CRTC1-MAML2, CRT3-

MAML2

MASC — mammary analogue secretory carcinoma; AciCC — acinic cell carcinoma; MEC —
mucoepidermoid carcinoma

AHanor ceKpeTopHOMN KapLMHOMbI MOJIOYHOM Kene3bl (MASC)
MOJIeKyNAPHO-TeHeTnYeckoe nccnegosarue (FISH)

ETV6-NTRK3 Translocation
L SR

MR 88 ECOLE

®uroopecueHTHasi ruGpuausauust In Situ — apxus
MI'OB 62
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MonekynsipHo-reHeTM4YecKasi rereporeHHocTb MASC

ORIGINAL ARTICLE

Molecular Profiling of Mammary Analog Secretory
Carcinoma Revealed a Subset of Tumors Harboring a Novel

ETV6-RET Translocation

Report of 10 Cases

Alena Skalova MD, PhD,*# Tomas Vanecek PhD.f Petr A
Todd M. Stevens PhD.| Roderick H.W. Simpson. o s
rain
Martin Hyreza, MD, PhD# Niels J. Rupp, MD**
Michael Michal Jr, MD.*#+ David Slouka, MD, MBA, PI

Alena Metelkova MD, PhD,|||| Arghavan Eteyare

Jaroslav Pavelka PhD.}## Steven J. Potts PAD*™,
Petr Steiner, MSc*] and Michal 1

lto|

Abstract: ETVS gens abnormalities are well described in tumor
pathology. Many fusion partners of ETV have been reported in
a variety of epithelial, mesenchymal, and hematological malig-
nancies, In salivary gland tumor pathology, howewer, the
ETV6-NTRKS translocation i specific for (mammary analog)
secretory carcinama, and has not been documented in any other
salivary tumor type The present sudy comprised a clinical
histologic, and moleaulir analysis of 10 cases of sacretory
carcinoma, with typical morphology and immunoprafile har-
boring & novel ETV6-RET translogation.
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negative. In this case, low quality of RNA rather than low
or focal expression is responsible for this result.

important for treatment of those SCs with uncontrolled
regional growth or SCs with metastatic foci, as treatment
with entrectinib and similar drugs with the same target
specificity will probably be ineffective in these SCs with
alternative fusion transcripe=ctfereme=frome Z716-NTRK3.
The alternative fusion partner different from ETV6-NTRK3
in SC should not be of great surprise, because infantile
fibrosarcoma with ETV6-NTRK3 translocation may
have alternative EML4-NTRK3 translocation,®® and there
are descriptions of acute myeloid leukemias in which the

including ETV6-ABL1,’" ETV6-LPXN,*® ETV6-RUNXI>
ETV6-NCOA2* and many others.

To our knowledge, ETV6-RET fusions have not
been reported in salivary gland tumors so far. Notably,

HeaddeKTMBHOCTb IHTpeKTUHUGA Npu ApYrvX dbrokeHax!

CTeneHu rpagaumm onyxonem
CAtOHHbIX ene3 (WHO 2017)

Bcero 22 3n0Ka4yeCcTBEeHHbIX 3aNUTeNMasIbHbIX MOBPEXAEHNA

7 U3 HUX onpeaeneHbl Kak low-grade (low-risk)

7 3 HUX onpeAeneHbl Kak high-grade (high-risk)

8 — NO/MKHbI BbITb UMETb CTeNEeHb rpagauunm, HO eLle He MMEeLoT ee
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CTeneHu rpagaumm onyxonen catoHHbIx kenes (WHO 2017)
low-grade (LG)

- AUMHO3HOK/IETOYHAN KapuMHoMa

- CeKkpeTopHas KapunHoma (MASC)

- basanbHoKNEeTOYHasA KapuMHOMa

- CBeT/IoKNeTOYHas KapumHoma

- TMonnmopdHOKNETOYHAs KapUuMHOMa

- dnuTennanbHO-MMo3NUTEeMaNbHAA KapuMHOMa

- Cunanobnactoma

111 B HEKOTOPbIX M3 HUX OnKUcaHbl cnydam ¢ high-grade
TpaHchopmauumeit (HU3KogudepeHUUpPOBaHHbINA
KOMIMOQHEHT)

CteneHu rpagaumm onyxonemn catoHHbix xene3 (WHO 2017)
high-grade (HG)

- [NpoTOKOBas KapLMHOMA C/HOHHOM KeJe3bl

- JInmdoanutennanbHan KapLmHOMa

- HeanddepeHumpoBaHHaa KapLUMHOMA

- HelposHaokpuHHas kapumHoma (large cell, small cell)
- OHKOUMTapHasa KapLuMHOMa

- KapumHocapKkoma

B npeacTaBneHHbIX HO3010TUAX HE BbIAB/EHbI
y4acTku ¢ low-grade guddepeHumuposkoit
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AHaN0r CEKPETOPHOM KapLMHOMbI MOOYHON Kenesbl (MASC)

HG- TpaHcdopmaumsa 8 MASC

«l/l3pe3aHHb|e» rpaHnLbl ONyXoaun

KNneTouHbl NoAnMMopdm3m (KpymnHble KNETKM C 0BUIbHOM LMTOMNAA3MOM, KpyMHble

nosMMopdHble AApa, XOPOLWO Pa3AMYMMble AAPbILIKN)
YBesmyeHne MUTOTUYECKIA aKTUBHOCTM

Ouvaru Hekpo3sa no TNy KomMeao-HeKPo3a
AnokpuHoBsas mopdonorua

TManMHU3MPOBaHHaA CTPOMa

WHTpaBacKyaapHas MHBa3uA

LG 1 HG KOMNOHEHTbI 06bIYHO XOPOLLO PA3ANYMMbI MEXKIY CODOM, HO MOTYT

NMPUCYTCTBATb YH4aCTKM « I'IepeXO,CI,HOl‘;I» 30HblI

13

AHanor CeKpPeTopHOM KapLMHOMbI MOOYHON Kenesbl (MASC)

HG- TpaHcdopmauma 8 MASC

oNneit CAIoHHBIX Xenes (WH!

ORIGINAL ARTICLE

low-grade (LG)

QuHaR KIPUNHOMA

5 Kapunowa (MASC Mammary Analogue Secretory Carcinoma of Salivary

- NONMMOPGHOKNETONHER KIPUMHOME

= INUTENMMANLHO-MUOINUTEAUANBHIR KIPUMHOMS

o Glands With High-grade Transformation

e Report of 3 Cases With the ETV6-NTRK3 Gene Fusion and Analysis
of TP53, B-Catenin, EGFR, and CCND1 Genes

- Cmanobnactoma Alena Skalovd, MD, PhD*# Tomas Vanecek, PhD.} Hanna Majewska, MD, PhD.§

CaeTnoxner

Jan Laco, MD, PhD.| Petr Grossmann, PhD,} Roderick H. W. Simpson, MB, ChB, FRCPath¥
Lukas Hauer, MD# Pavel Andrle, MD# Lubor Hosticka, MD# Jindrich Branzovsky, MD.*
and Michal Michal, MD*

ment was detecied in both components in all 3 cases. Analysis
Abstract: Mammary analogue secretory carcinoma of salivary  of 753 and CTNNEI genc mutations in the HG component of

gland origin (MASC) is a recentl
secretory carcinoma of the breas
protein, mammaglobin, and v

described tumor resembling  MASCs as well as detection of copy number al
haracterized by strong S-100 pGER und CONDI gene did not harbor any abnormaliti

which harbors a (12:15) (pl3:q25) translocation resulting in

BCe 3 nauueHTa ymep/au B ETVSNTRK? Toion prosuet e o T sl gt Reogeliog G-

d MASC and testing for ETV6 rearrangement may
lue in patient treatment, because the presence
K3 transhocation may represent a therapeutic

MASC displays bland histomorphology and a lobulated growth by of po

CpoK OT2 A0 6 ieT ¢ pattern and is often composed of microcystic. tubular, and solid o the £11

structures with abundant eosinophilic homogenous or bubbly target in MASC

MOMEHTa BblABAEHUA secretions. Colloid-ike secretory n I stains positively for

periodic acid-Schiff with and without diastase as well as for  Key Words: mammary analogue sccretory carcinoma, MASC,
Alcian Blue. We present for the first time, 3 patients with MASC ~ salivary gland, ETV6-NTRK3, fusion, high-grade trans

nepBMYHOU onyxonun of the parotid gland in
developed in each case
course and poor outcome i component reve
membrane staining for and P-catenin, cytoplasmic/nu-
clear staining for 5-100 protein, and nuclear staining for cyclin-
DI, whereas | /meu was absent. Analysis for the presence M
of the ETV6-NTRKS fusion transcript revealed positivity in
both HG and low-grade component of MASC in 2 of the 3

formation

high-grade (HG) tra
ed by an acoelers

(Am J Surg Pathol 2014;38:23 33)

MASC_js_g]

nlin immunoexpression and  pagients with HG-transformed MASC died of disseminated

ammary analogue secretory carcinoma (MASC) is a
recently described distinctive salivary gland tmor
with the ETV6 gene rearrangement.! As the name implics,

acteri by _histolosic _and _immuno-
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AHanor cekpeTopHOM KapLMHOMbI MO0YHOM Kenesbl (MASC)
HG- TpaHcdopmaumsa 8 MASC

ORIGINAL ARTICLE

Mammary Analogue Secretory Carcinoma of Salivary
Glands With High-grade Transformation
Report of 3 Cases With the ETV6-NTRK3 Gene Fusion and Analysis
of TP53, p-Catenin, EGFR, and CCND1 Genes
Alena Skalovd, MD, PhD.*t Tomas Vanecek, PhD.} Hanna Majevwska, MD. PhD.§

Jan Laco, MD, PED.{ Petr Grassmann, PhD.] Roderick H. W. Sipson, MB. ChB, FRCPath ¥
Luakas Haucr, MD3i Pavel Andrle, MD# Lubor Hasticka MD# Jindrich Branzavsky, MD*

and Michal Michal, MD*
TABLE 4. i ical Biomarker Indices

Median Index (Range) (%)
Antibody LG C HG C
Ki-67 23 (15-35) 53 (45-70)
P53 1.7 (0-5) 30 (10-40)
Cyclin-D1 83 (5-15) 50 (40-60)

FIGURE 5. Amm«nummmmwh(mhmmmm(wl The cyclin-D1
nuclear staining was higher in the HG ¢ it the LG MASC. C DOG! was not helphl 33 2of
cases showed a positive D, Strong for B-catenin is seen ir}
mm<mmmmmhlcmmmwam<m¢w~n)

KnuHu4yecknn cnyyamn
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KnuHuyeckun cnyyamn

KnuHu4yecknn cnyyamn
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KnuHu4yeckuu cnyyamn

- Detekce zlomu genu ETVG

Detekce zlomu genu ETV6 akreditovanou metodou fluorescenéni in situ hybridizace (FISH) za pouZiti
" sondy LS| ETV6 (TEL) (12p13) Dual Color, Break Apart Probe Kit (Abbott Molecular) dle SOP-07%,
»

Analyza zlomu genu ETV6 metodou FISH - pozitivni. (cut-off 10 % [39/50]). PROKAZUJEME zlom genu
ETVE.

- lzolace neprovedena.

RNDr. Petr Grossmann, Ph.D.

Take home message.. .
*B HaCTOﬂLLI,M17I MOMEHT JsiedeHne onyxoneﬁ C/IIOHHbIX XXene3 He
OrpaHNYMNBaETCA CTaHOAPTaMWN XNPYPTrMYECKOro JiIeHeEHNA U

XMMUONYYEBOW TEpPanunm

* BepudmKauma onyxonet MASC nmeeT 3HayeHMe A5 NPorHosa

MaunMeHToB

* 0bHapyxeHne camanne reHa ETV6-NTRK3 B onyxonax MASC
MO3BO/IAET YYYLWNTb NPOrHO3 NaLMEHTOB NOCPEACTBOM

MCNO/Nb30BaHMA TAPreTHOU TepanumM UHIMOUTOPOM TUPO3UHKMHA3bI

NapoTPIKTUHUOOM

* HannuMe yyactkos HG-TpaHCHOPMALMM B OMYXONAX CHOHHBIX Keses
TpebyeT OTpaXKeHUs B 3aKA04YEHUN

07.12.2019
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Cnacunbo 3a BHUMaHue!
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