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Abstract: We present a series of 16 salivary gland tumors with
histomorphologic and immunohistochemical features reminis-
cent of secretory carcinoma of the breast. This is a hitherio un-
described and distinctive salivary gland neoplasm, with features
rescmbling both salivary acinic cell carcinoma ( AciCC) and low-
grade cystadenocarcinoma, and displaying strong similarities to
breast secretory carcinoma. Microscopically, the tumors have a
lobulated growth pattern and are composed of microcystic and
glandular spaces with abundant eosinophilic homogenous or
bubbly secretory material positive for periodic acid-Schiff, muci-
carming, MUC1, MUC4, and mammaglobin. The neoplasms
also show strong vimentin, 8-100 protein, and STATSa positivity.
For this tumor, we propose a designation mammary analogue
secretory carcinoma of salivary glands (MASC). The 16 patients
comprised 9 men and 7 women, with a mean age of 46 years
(range 21 to 75). Thirteen cases occurred in the parotid gland,
and one each in the minor salivary glands of the buccal mucosa,
upper lip, and palate. The mean size of the tumors was 2.1cm
(range (1.7 to 5.5cm). The duration of symptoms was recorded in
11 cases and ranged from 2 months to 30 years. Clinical follow-

up was available in 13 cases, and ranged from 3 months to 10
years. Four patients suffered local recurrences. Two patients
died, 1 of them owing to multiple local recurrences with
extension to the temporal bone, and another owing to metastatic
dissemination to cervical lymph nodes, pleura, pericardium, and
lungs. We have shown a t(12;15) (pl3:g25) ETV6-NTRK3
translocation in all but one case of MASC suitable for analysis.
One case was not analyzable and another was not available for
testing. This translocation was not found in any conventional
salivary AciCC (12 cases), nor in other tumor types including
pleomorphic adenoma (1 case) and low-grade cribriform cysi-
adenocarcinoma (1 case), whereas ETV6-NTRE? gene rearran-
gements were proven in all 3 tested cases of mammary secretory
caranoma. Thus, our results strongly support the concept that
MASC and AciCC are different entities.

Key Words: salivary gland, acinic cell carcinoma, secretory
caranoma, mammary type, molecular pathology, ETVs-
NTRKS translocation
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Mammary Analogue Secretory Carcinoma
of Salivary Glands

Molecular Analysis of 25 ETV6 Gene Rearranged Tumors With
Lack of Detection of Classical ETV6-NTRK3 Fusion Transcript by
Standard RT-PCR: Report of 4 Cases Harboring ETV6-X Gene Fusion
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Absract ETFS gene abnormalities are well described in tumor
pathology. Many fusion partners of ETFS have been reported in
a variety of epithelial and hematological malignandes. In sali-
vary gland tumor pathology, however, the ETVE-NTRET
tramslocation is speafic for mammary analogue sccrctory car-
anoma {MASC), and has not been documented in any other
salivary tumor type. The present study comprized a clmical and
molecular  analysis of 25 casss morphologically and im-
munchistochemically typical of MASC. They all ako displayed
the ETV4 rearrangement as visualized by fluorescent n situ
hybridization but lacked the classical ETFS-NTRES fusion
tramscript by standard reverse-transcriptase-polymerass chain
reaction. In 4 cases, the classical fusion transcript was found by
more sensitive, nested reverse-transcripbion-polymerase chain
reaction. Five other cases harbored atypical fusion transcriptsas
detected by both standard and nested reverse-transcription-
polymerase chain reaction. In addition, fluorescent in situ
hybridization with an NTRET break-apart probe was alo per-
formed; rearrangement of NTREF gene was detected in 16 of 25
cases. In 3 other cases, the tizsue was not analyzable, and in 2
further cases analysis could not be performed because of a lack
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of appropriate tissue material. Finally, in the 4 remaining cases
whose profile was NTRKS split-negative and ETVS sphit-pos-
itive, unknown (non-NTREK) genes appearad to fuse with ETVS
(ETVE-X fusion). In looking for possible fusion partners, anal-
yais of rearrangement of other kinase genes known to fuse with
ETV6 was also performed, but without positive results. Al-
though numbers were small, correlating the climco-pathologic
features of the 4 ETF6- X fusion tumors and 5 MASC cases with
atypical fusion transcripts raises the possibility of that they may
behave more aggressively.

Key Words: mammary analogue secretory caranoma, MASC,
ETV6-NTRK3, ETV6-X fusion transcript, chinicopathologic
analysis

(Am J Surg Pathol 2006;40:3-13)

Mammar:c analogue secretory carcinoma (MASC) of
salivary gland origin is a recently described tumor
that harbors a characieristic balanced chromosomal
ranslocation, (12:15) (pl13:q25) resulting in an ETV6-
NTRKZ fusion’ identical to thatin secretory carcinoma of
the breast.® Histologically, MASC is composed of uni-
form cells with bland-looking vesicular nuclei and eosi-
nophilic vacuolated cytoplasm, arranged in twbular,
microcystic and solid growth patierns with abundant
periodic acid-Schifl’ -positive secretions. MASC may
histologically resemble zymogen granule-poor acinic cell
carcinoma, low-grade cribriform cystadenocarcinoma,
and adenocarcinoma not otherwise specified.! However,
the diagnosis of MASC in most cases is not difficult based
on histologic, immunochistochemical, and molecular fea-
res. Detection of ETVS by Muorescent in sitw hybrid-
ization (FISH) is technically feasible and more than 1350
cases of MASC have been published in the last 4 vears
since its original description in 2010.!

There have been several studies extending the de-
scription of the clinical, histologic, and immuno-
histochemical features of MASC* 2 and the number of
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Abstract: £TF6 gene abnormalities are well described in tumor
pathology, Many fusion partners of ET' Vs have been reported in
a variety of epithelial, mesenchymal, and hematological malig-
nancies. In salivary gland tumor pathology, however, the
ETVo-NTREKF translocation is specific for (mammary analog)
secrelory carcinoma, and has not been documented in any other
salivary umor type. The present study compnsed a clinical,
histologe, and molecular analysis of 10 cases of secretory
carcinoma, with typical morphology and immunoprofile har-
horing a novel ETV6-RET translocation.
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(Am J Surg Pathol 2018;42:234-246)

M ammary analog) secretory carcinoma of salivary
gland ongin 15 a recently described tumor that
harbors a characteristic balanced t(12:15)p13:925) chro-
mosomal translocation resulting in an ETV6-NTRK3
fusion' identical to that commonly found in secretory
carcinoma (SC) of the breast.” The ETV6-NTRKS fusion
gene encodes a chimeric tyrosine kinase with transforming
activity in epithelial and myoepithelial cells in the mouse
mammary gland.:

Over many years, Skalova et al' began to identify
a distinctive, hitherto unrecognized neoplasm arising in
the salivary glands characterized by morphologic and
immunohistochemical features strongly reminiscent of
those of SC of the breast. These salivary carcinomas are
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[fable 1: Gene Content in the TruSight Tumor 170 Assay

SMVs and Indals (from DHA)

AKTI S8e1 CHEREP FANCY REFRZ JAKE MEHS FALEE HADS T TSCT
AKT2 o CEFIR FANCL FEFRG MOe MEHE POGERA AT TSC2
AKT3 CARDT CTNNEN FEMAT FEFRE T MTOR FOGFRE AET ML
ALK CoNDT OoR2 FGEFT FLTT MMT2AMLL]  MUTYH FPIACA AET MRCCE
ARC CONDE ORAATAEA FaiE? LT3 MEAS Wc FATE HCTOR

AR CONET ESFR FEFEY RO MAPSR YL P30T AOsT

ARICTA COTa4 EF30 Farg ZENT AP YN PIMACGE AFSsET
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= CORS ERCC2 FaFg HAAS MLHT NOTCH2 FTEN ERC
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BRAF CELRA E&SR1 FaiFTd iOHZ L MNET HADST TERT
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8RCA2 CHEWS FAMTISA FaFAT JARD MEHZ NRS1 RADSTC TPE3
Ampifications (from DHA)
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Table 3: Genes included in the TruJight Oncology S00 paneal

D'MA cortet
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BoLA2 CREBBF ERG Aoa2 HNF1A LATE2 NCORT PR RET STAGT ZHTBEZ
BCLE CRKL ERRAT RO HNANFK MOt MNEGRT PRER2 RAADE STAG2 ZETETA
BCOR CRLF2 ESRT FoxPt HOXET3 LAP1E MFT PR3 RHEB STATS ZFHXT
BCORLTY CEFIR ETS1 FRE2 HAAS L¥N M2 Pl AHOA STAT4 ZNFRT
BcR CEFR ETW1 FLEPt HS0351 LZmAt NFEXN 2 PLOG2 RICTOR STATSA ZNFTOS
BRC3 CENRIAT ETV4 Y HEPS0AAT MAGLE NFBIA FLKZ RITI ETATOE ZREAZ
Blw CTCF ETWS GABRAS COELG MALT? W21 PrART RNFL3 STKTT
BAMPR1A CTLA4 ETVE GATA1 o3 MAPIKT W1 PMSET ROST STHED
BRAF CTHNAT EAERT GATAZ DHT MAPZK2  NOTCH1 PMS2 AFSEKAL ELFU
BRCA1T CTNNET EZH2 GATAZ oH2 MAPZKS  NOTCHZ2 FPNRCT AFSEKET SLET2
BRCAZ cua FAMT23E GATAL FNGRT MAPIKT NOTCH3 FOLDT RAFSEKEZ SYK
ANA content®
ABLT BCoL CE&FiR ESRT EWSR1 Lt KI5 MSH2 NRGT PAXT RAF1
AKTI BRAF EGFR ETS1 FGFRT ATl KT MYC NTRK POGFRA RET
ALK BRCAT EMLY ETW1 FGERE AT3 MET NOTCHT NTRRZ POGFRE ROS1
AR BRCAZ ERBHRD ETV4 FGFRE JAKD MLL NOTCHZ NTRR3 FIK3CA RPSBKE1
AXL COkg ERG ETWS FGFRY KOR MLLTS NOTCHI PAx3 PPARG TMPRESZ

* The prducis 1o evaluate DhA and RA vanants consist of the TruSight Oncology 500 DA pansl and the TruSight Tumor 170 RHA panal.



Od konce roku 2015 jsme provedli NGS
sekvenaci cca 10.000 nadori pro tyto ucely:

 Diagnosticka NGS sekvenace
e Celerity Biosciences
 [gnyta
» Bayer
e Tkanova banka
e Soukrome laboratoie v zapadni Evropé
» Nase publikacni projekty
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FW: Entretinib approved -- Biopticka played a huge role
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Skrytd kopie

From: Steve Potts [mailto:spotts@celeritybio.com]

Sent: Friday, August 16, 2019 5:06 AM

To: prof. Michal Michal <Michal@medima.cz>

Subject: Entretinib approved -- Biopticka played a huge role

Hi Michal,

Entrectinib got approved -- for both TRK and ROS1 and for adult and pediatric! First time in history for a pan tumor
approval for two biomarkers at once, and one hitting both adult and pediatric is even better. We could never have
done it without you. This is particularly good for patients, as with two drug choices it will drive prices down.

Please tell Alena and the whole team at Biopticka that Ignyta could never have done this without Biopticka
pathology. Roche probably won't tell you this, but we all appreciate you guys!

Ilgnyta and Biopticka wrote some history together!

Steve



Entrectinib byl schvalen...na ROS1 i na NTRK.
Poprvé v historii pan tumor inhibitor.....
................ prosim rekni Alen¢ a celemu

Vasemu tymu, ze bez Vas by to Ignyta nikdy
nedokazala. Roche Vam to asi nikdy nerekne ale
my jsme si Vas velice cenill.

Ignyta a Biopticka laborator psali historn
spolecn¢.
Steve



Nové genove fuze v nadorech slinnych zlaz

(NGS)

Diagnosis Gene fusion by NGS FISH
or RT-PCR

MyoCC PA FUS-GIPR FISH
MASC PA VIM-RET RT-PCR
OnkocytarniME PA NTF3-PLAG1 RT-PCR

Apokrinni Epi- PA HMGAZ2-FLI41278 FISH
MyoCC

MyoCC- myoepitelidlni karcinom
EMyoCC- epi-myoepitelidlni karcinom
ME- myoepiteliom



Nove fuze v nadorech slinnych zlaz

*Nove, dosud nepopsane fuze byly zjiStény v 4
salivarnich nadorech
* FUS-GIPR —low grade MyoCC
*VIM-RET -MASC
NTF3-PLAG1 - benigni onkocyticky adenom
myoepiteliom/LG myopitelialni karcinom
e HMGA2-FLJ41278 - apokrinni varianta EMyoCC



Low-grade Karcinom
slinnych zlaz s lobularni
Upravou a s
CDK4-NTRK1 translokaci















STRN-NTRKS3-rearranged mesenchymal
tumor of the uterus expanding the
morphologic
spectrum of tumors with NTRK fusions

Michal M, Hajkova V, Skalova A, Michal M

American Journal of Surgical Pathology 2019;
AuQ;43(8):1152-1154



5. vydani WHO klasifikace nadoru
mékkych tkani

Vliv genetickych metod (masivné
paralelni sekvenovani-next generation
sequencing, NGS) na diagnostiku a
léCeni nadoriu mékkych tkani
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OrIGINAL ARTICLE

EWSRT-SMAD3-rearranged Fibroblastic Tumor

An Emerging Entity in an Increasingly More Complex Group of
Fibroblastic/Myofibroblastic Neoplasms

Michael Michal MD*#F Ryan 5. Berry, MD & Brian P. Rubin, MD. ¥ Scoir E. Kilparrick, MD, &
Abbas Agaimy, MD,|| Dmitry V. Kazakov, MD.*F Petr Steiner, MD,*} Nikola Prakova MSc*}
Perr Martinel, PhD*} Ladislav Hadravsky, PhDY Kvetoslava Michalova, PhD.*}
Zoltan Szep, PhD# and Michal Michal MD*}

Abstract: Three cases of superficial acral fibroblastic spindle cell
neoplasms with EWSRI-SMADT fusion have been recently re-
ported. Their differential disgnosis is broad, primarily compris-
ing rare tumors from the fibroblasticmyofibroblastc category,
The aim of this report is to present 4 new cases of this entity and
to discuss the appropriate differential dizgmosis. Also, as the
ERG antibody seems to be a characterisic marker for these
tumors, we analysed ERG immunostaining characteristics in
potential mimics of this entity. All cases in our cohort owurred in
women aged 5 to 68 years (mean, 36.5 ). Two were located on
the hand, | on foot, and the last case arose on the calf, The tumor
size ranged from | to 1.5cm in the greatest dimension, with a
mean size of 1.2em. Except for one recent case, follow-up was
available, ranging from 7 to 18 years (mean, 11.7y), with a re-
currence noted in | se after 10 years. All tumors were sub-
cutanecus and showed 2 main components. One consisted of
bland, spindled celk with elongated nuclei which were round
when observed on the cross-section. These cells mostly grew in
relatively  hypereellular, well-organwed, and mtersecting fas-
cides. The second component was prominently hyalinized and
paucicelular, but beked calcifications. Both components showed
either a distinct zonation pattern, or they were randomly inter-

il d sl ansek Adkhar T a1 T asmaluoeeshls $erieissd el

each cuse. By fl in sitn hybridization, one tested case
also revenlad unbalaneesd rearrangement of the EWSRT gene. All
4 @maes showed strong, diffuse nudesr expression of ERG, whereas
none of the mimics staimed with this antibody except for waak to
moderate staining in cakifying aponewrotc fibromas (W10 @ses).
Two tumors showed fowl weak to modem te expresdon of SAT-B2,
The 4 heran preeented caes further broaden the dnicopathologc
spectrum of tumors with EWSRI-SMADT gene fudon. They also
confirm that they represent & novel entity for which we propose the
name EWSRI-SMADG-marmnged fibroblastic Tumor, Our study
also proves that in the context of fibmblasticimyofibroblastic
tumoms, ER G mmunchistochemigry is a mlatvely specific marker
for these neoplasms.

Key Words: soft tissues, acral fibroblastic spindle cell neoplasm,
EWSRI-SMADi—rearranged  fibroblastic twmor, ERG, lip-
ofibromatosis, hpofibromatosis-like neural tumor, mycfibroma,
fibromatosis, @ldfying aponeurctic fibroma

{Am J Surg Pathol 201 84213251333

lthough several new entities have been defined or re-
defined during the last few decades, still there are
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EWSR1-SMAD3
translokovany fibroblasticky
tumor



PRRX-NCOA1/2
fibroblasticky tumor



Kulatobunéc¢né sarkomy s

CIC-DUX4 translokaci



Sarkom s
EWSRI1-NFATc?2

translokaci



Sarkom s
INnternal tandem
duplikaci BCOR genu



Sarkom s BCOR-MAML3
rearanzi



Sarkoms ZC3H/B-BCOR
rearanzi



Cellular
Myofibroma/Myopericytoma s

SRF-RELA

translokaci



Original contribution

Fibro-osseous Pseudotumor of digits and myositis
Ossificans show consistent COL1A1-USPG6
rearrangement: a Clinicopathological and genetic
study of 27 cases %

Marian §vajd|er MD PhD 2?2 & Michael Michal MD PhD # b ¢ Petr Martinek PhD ?, Nikola Ptakova b, Zdenék
Kinkor MD PhD = ®, Peter Szépe MD CSc 9, Peter Svajdler MD ¢, Roman Mezencev PhD , Michal Michal MD = ®



Nova klasifikace
rabdomyosarkomu



Rabdomyosarkomy s kulatobunéénym fenotypem
Embryonalni RBMS

Alveolarni RBMS

Rabdomyosarkomy s viretenobunéénym fenotypem
RBMS s VGLL2/NCOA2/MEIS1/SRF/TEADL1 flazemi
RBMS s MYOD1 mutaci

RBMS s TFCP2 fuzemi

Pleomorfni RBMS

Sarkom s EWSR1-PATZ1 fuzi

Mezenchymalni chondrosarkom s myoidnimi diff
Sarkom s RBMS-like morfologii-DICER1 mutant
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PRDM 1 0-rearranged Soft Tissue Tumor
A Clinicopathologic Study of 9 Cases

Florian Puls, MD, FRCPath* Nischalan Pillay, MB, ChB FRCPath, PhD,7}
Henrik Fagman, MD, PhD,* Anne Palin-Masreliez, BS¢,* Fernanda Amary, MD, PhD,7
Magnus Hansson, MD, PhD,* Lars-Gunnar Kindblom, MD, PhD,*

Tom A. McCulloch, BM, BS, FRCP, FRCPath§ George Meligonis MBBCh, FCPath(SA),||
Ronald Muc, MBBCh, FRCPath Pehr Rissler, MD, PhD,# Vaiyapuri P. Sumathi FRCPath**
Roberto Tirabosco, MD, 1 Jakob Hofvander, MSc 17 Linda Magnusson, MSe, 171
Jenny Nilsson, MSc¢, 71 Adrienne M. Flanagan, MB, BCh, PhD, FRCPath 1}
and Fredrik Mertens, MD, PhD#7 71

Abstract: Gene fusion transcrnipts containing PRDM () were recently
identified in low-grade undifferentiated pleomorphic sarcomas (UPS).
Here, we describe the morphologic and clinical features of 9 such
tumors from 5 men and 4 women (age: 20 to 61 y). Three cases had
previously been diagnosed as UPS, 3 as superficial CD34-positive
fibroblastic tumor (SCD34FT), 2 as pleomorphic liposarcoma, and
1 as pleomorphic hyalinzing angiectatic tumor. The tumors were
located in the superficial and deep soft tissues of the thigh/knee region
(4 cases). shoulder (2 cases), foot, trunk, and perineum (1 case each)
ranging in size from 1 to 6an. All showed poorly defined cellular
fascicles of pleomorphic cells within a fibrous stroma with frequent
myxoid change and a prominent inflammatory infiltrate. All displayed

for cytokeratins was seen in 5/6 cases. PRDMI10 immunoreactivity
was evaluated in 50 soft tissue tumors that could mimic PRDMI0-
rearranged tumors, including 4 cases exhibiting histologic features
within the spectrum of SCD34FT. Except for 2/6 pleomorphic
liposarcomas and 1/4 myxofibrosarcomas, other tumors did not show
nuclear positivity but displayed weak to moderate cytoplasmic im-
munoreactivity. In conclusion, PRDM I {-rearranged soft tissue tumor
is charactenzed by pleomorphic morphology and a low mitotic count.
lts morphologic spectrum overaps with SCD34FT. Clinical features
of this small series suggest an indolent behavior, justifying its
distinction from UPS and other sarcomas.

kev Words: PRDMI0, sarcoma, superficial CD34-positive
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The American Journal of Surgical Pathology 24( 11); 1491-15(0, 20K

Reprinted from THE AMERICAN JOURNAL OF SURCICAL PATHOLDOY
Vaol, 24, N, 11 November 2000
Lippincott Williams & Wilkins Printed in U.SA,

A Clinicopathologic Study of 45 Pediatric Soft
Tissue Tumors With an Admixture of Adipose
Tissue and Fibroblastic Elements, and a Proposal for

Classification as Lipofibromatosis

John F. Fetsch, M.D., Markku Miettinen, M.D., William B. Laskin, M.D.,

Michal Michal, M.D., and Franz M. Enzinger, M.D.

The tumor described here as lipofibromatosis is a rare pediatric
neoplasm that has been variously interpreted as a type of in-
fantile or juvenile fibromatosis, a variant of fibrous hamartoma
of infancy, and a fibrosing lipoblastoma. This report details the
clinicopathologic features associated with 45 cases of this soft
tissue entity. The study group consisted of 32 males, 12 fe-
males, and one person of unstated gender. The patients pre-
sented with a soft tissue mass (range, 1-7 cm) involving the
hand (n = 18), arm (n = 8), leg (n = 7), foot (n = 6), trunk
(n = 5), or head (n = 1). Eight tumors were evident at birth.
The individuals ranged in age from 11 days to 12 years (median
age, | yr) at the time of initial biopsy or resection. Microscopic
examination revealed abundant adipose tissue with a spindled
fibroblastic element that chiefly involved the septa of fat and
skeletal muscle. The process generally did not cause extensive
architectural effacement of fat as is common with conventional
fibromatoses, and it did not have a primitive nodular fibromyx-
oid component as is characteristic of fibrous hamartoma of
infancy. The fibroblastic element exhibited focal fascicular

no reactivity was detected for desmin (D33 and D-ER-11
clones), keratins, or CD57. Follow-up data were available for
25 individuals (median follow-up period, 6 yrs 7 mos) with
regrowth of the tumor or persistent disease documented in 17
(729%). The following events were more common in the group
with recurrent or persistent discase: congenital onset, male sex,
hand and foot location, incomplete excision, and mitotic activ-
ity in the fibroblastic element. Although it is likely this wmor
comprises part of the spectrum of what has been referred to in
the literature as infantile/juvenile fibromatosis, its clinicopath-
ologic features and, in particular, its distinctive tendency to
contain fat as an integral component, warrant separate classi-
fication as a “‘lipofibromatosis.”

Key Words: Calcitying aponeurotic fibroma—Congenital
fibromatosis—Fibrous hamartoma of infancy—Juvenile
fibromatosis—Immunohistochemistry—Lipoblastoma(tosis)—
Lipofibromatosis—Soft tissue neoplasms.

Am I Surg Pathol 24(11): 14911500, 200},
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ARTICLE

Aberrant receptor tyrosine kinase signaling in lipofibromatosis: a
clinicopathological and molecular genetic study of 20 cases

Alyaa Al-lbraheemi' - Andrew L. Folpe? - Antonio R. Perez-Atayde' - Kyle Perry® - Jakob Hofvander(®?* -

Elsa Arbajian® * Linda Magnusson® - Jenny Nilsson® - Fredrik Mertens (©*®

Received: 31 July 2018 / Revised: 30 August 2018 / Accepted: 31 August 2018 / Published online: 11 Ociober 2018
@ United States & Canadian Academy of Pathology 2018

Abstract

Lipofibromatosis is a rare pediatric soft tissue tumor with predilection for the hands and feet. Previously considered to
represent “infantile fibromatosis™, lipofibromatosis has distinctive morphological features, with mature adipose tissue, short
fascicles of bland fibroblastic cells, and lipoblast-like cells. Very little is known about the genetic underpinnings of
lipofibromatosis. Prompted by our finding of the FNI-EGF gene fusion, previously shown to be a characteristic feature of
calcifying aponeurotic fibroma (CAF), in a morphologically typical case of lipofibromatosis that recurred showing features
of CAF, we studied a cohort of 20 cases of lipofibromatosis for this and other genetic events. The cohort was composed of
14 males and 6 females (median age 3 years: range 1 month—14 years). All primary tumors showed classical lipofibromatosis
morphology. Follow-up disclosed three local recurrences, two of which contained calcifying aponeurotic fibroma-like
nodular caleifications in addition to areas of classic lipofibromatosis, and no metastases. By FISH and RNA sequencing, four
cases were positive for FNI-EGF and one case each showed an EGRI-GRIAI, TPR-ROSI, SPARC-PDGFRB, FNI-TGFA,
EGFR-BRAF, VCL-RET, or HBEGF-RBM:27 fusion. FNI-EGF was the only recurrent fusion, suggesting that some cases of
“lipofibromatosis™ may represent calcifying aponeurotic fibroma lacking hallmark calcifications. Several of the genes
involved in fusions (BRAF, EGFR, PDGFRE, RET, and ROST) encode receptor tyrosine Kinases (RTK), or ligands to the
RTK EGFR (EGF, HBEGF, TGFA), suggesting a shared deregulation of the PI3K-AKT-mTOR pathway in a large subset
of lipofibromatosis cases.

Introadiuiction



TPR-ROS1
VCL-RET
EGFR-BRAF
SPARC-PDGFRB
HBEGF-RBMZ27
FN1-EGF



ORIGINAL ARTICLE

Recurrent NTRKT Gene Fusions Define a Novel Subset of
Locally Aggressive Lipofibromatosis-like Neural Tumors

Narasimhan P. Agaram, M BBS,* Lei Zhang, MD,* Yun-Shao Sung, MS,* Chun-Liang Chen, MS,*
Catherine T. Chung, MD,T Cristina R. Antonescu, MD,* and Christopher DM Fletcher, MD, FRC Path}

Abstract: The family of pediatric fibroblastic and myofibro-
blastic proliferations encompasses a wide spectrum of patho-
logic entities with overlapping morphologies and ill-defined
genetic abnormalities. Among the superficial lesions, lipo-
fibromatosis (LPF), composed of an admixture of adipose
tissue and fibroblastic elements, in the past has been vanously
classified as infantile fibromatosis or fibrous hamartoma of in-
fancy. In this regard, we have encountered a group of superficial
soft tissue tumors occurring in children and young adults, with a
notably infiltrative growth pattern reminiscent of LPF, variable
cytologic atypia, and a distinct immunoprofile of S100 protein
and CD34 reactivity, suggestive of neural differentiation. SOX10
and melanocytic markers were negative in all cases tested. In
contrast, a control group of classic LPF displayed bland,
monomorphic histology and lacked S100 protein immunor-

positive only in NTRKI-rearranged S100-positive LPF-NT but
negative in classic LPF. These results suggest that NTRK 1 on-
cogenic activation through gene fusion defines a novel and dis-
tinct subset of soft tissue tumors resembling LPF, but displaying
cytologic atypia and a neural immunophenotype, provisionally
named LPF-like neural tumors.

Key Words: lipofibromatosis, neural, NTRKI1, TPR, TPM3,
LMNA

(Am J Surg Pathol 2016;40:1407-1416)

Pediatric fibroblastic/myofibroblastic mesenchymal ne-
oplasms are a morphologically diverse group of often
locally aggressive soft tissue tumors that encompass a
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OrIGINAL ARTICLE

NCOA4-RET and TRIM27-RET Are Characteristic Gene
Fusions in Salivary Intraductal Carcinoma, Including
Invasive and Metastatic Tumors
Is “Intraductal” Correct?

Alena Skalova, MD, PhD,*+ Nikola Ptakova, MSc¢ ] Thalita Santana DDS, MSc, PhD,§
Abbas Agaimy, MD, PhD.,|| Stephan Thrler, MD, PhDY Emmanuelle Uro-Coste MD, PhD#**
Lester D.R. Thompson MD,77 Justin A. Bishop, MD, PhD } I Martina Banéckova, MD,*
Niels J. Rupp. MD.§§ Patrizia Morbini MD,|||| Stefano de Sanctis MD, PhDYY
Marco Schiavo-Lena, MD## Tomas Vanecek, PhD.J Michal Michal MD.*
and flmo Leivo, MD, PhD***

Abstract: Intraductal carcinoma (1C) 5 the mew WHO designation
for tumors previously encompassed by “low-grade cribriform cvs-
tdenocarcinoma”™ and “fow-grade salivary duct carcinoma.” The
melationship of 1C to salivary duct carcinoma (SDC) is controversial,
even though they are considered to be distinct entities. 1C is a rare
low-grade malignant salvary ghnd neoplasm with  hastopatho-
logical Features reminscent of atypical ductal hyperplaga or doctal

From the *Department of Pathology, Charles University, Faculty of
Medicine in Plzen; fBiopticka Labomtory Litd: [Molecular and
Gienetic Laboratory, Bioptcka Labomtory Lid, Plren, Crech Re-
public; §Department of Oral Pathology, Faculty of Dentistry, Uni-
versity of Sio Paulo, Sdo Paule, Brasil; || Department of Pathology,
University of Edangen, Erlangen; JDermpath, Muenchen, Germany;
#D:Fm.rln!u:n! of f'ﬂlhl.ﬂng}'. Toulouse l..'ni\':nii:.' Hn:ﬁpcil:ul. IUC-
Umcopole; **INSERM ULOGT, Cancer Research Center of Toulouse
(CRCT), Toulouse, France; +1Depariment of Pathology, Southern
California Permanente Medical Group, Woodland Hills, CA; [}De-
partment of Pathology, UT Southwestern Medical Center, Dallas,
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carcinoma in stu of the breast, showing diffuse S100 protein and
mammaglobin positivity, while it is partally defined genetically.
Recently, RET rearrangements incluoding NCOA4-RET and
TRIM27-RET have been described in IC, Here, we genctically
characterize the largest cohort of IC to date (33 cases) including 8
cases with focal or widespread invasive growth and 1 case with
lvmph node metastasis. Thirty-three cases of 1C were analyvaed by
next-generation sequencing (MGS) wsing the FusionPlex Solid
Tumor kit (ArcherDX). Identified gene fusions were confirmed
using fluorescence in situ hybridization break-apart and fusion
probes and an reverse transcription polymerase chain reaction
designed specifically for the detected breakpoints. Ten cases of
SDC were analyzed for comparison using MGS pancls that detect
mutations and fusion transcnipis. NGS analysis detected an
NCOA4-RET fusion transcript in 11 cases of imtercalated duct-
tvpe IC joimng éxon 7 or 8 of NOCOA4 gene and exon 12 of the
RET gene. Eight cases of IC had an invasive growth pattern,
including one with widespread invasion and lymph node meta-
Theas ascasgn e hask A aas AT A RET Caseios
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BRIEF REPORT WILEY

S$100 and CD34 positive spindle cell tumor with prominent
perivascular hyalinization and a novel NCOA4-RET fusion

Michael Michal®?2 @ | Nikola Ptikova® | Petr Martinek® | Zoran Gatalica* |
Dmitry V. Kazakov!?® | Kvétoslava Michaloval® | Lydia Stolarikova® |
Marian Svajdler’® | Michal Michal®?

1Department of Pathology, Charles University,

Faculty of Medicine in Pilsen, Pilsen, Abstract

Czech Republic We report a case of a 35-year old male patient with a tumor located in the deep
“Biomedical Center, Charles University, . . . .

Faculty of Medicine in Pilsen, Piken, dermis on his forearm. The lesion was completely excised but recurred 4 years later.
Czech Republic The patient showed no signs of neurofibromatosis type 1. The morphology and
“Department of Pathology and Molecular immunophenotype of the tumor corresponded to the recently characterized group of
Genetics, Bioptical Laboratory, Ltd., Pilsen, . . . . )

Czech Republic soft tissue spindle cell lesions defined by a relatively uniform cytomomhology, pat-
4CMI, Caris Life Sciences, Phoenix, Arizona ternless architecture, conspicuous stromal and perivascular hyalinization, S100 and
“Department of Pathology Medirex, Ltd., CD34 coexpression and recurrent fusions involving RAF1, BRAF, and NTRK1/2 genes.

Kafice, Slovalia Using a 592-gene panel and massively parallel next-generation sequencing platform,
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Targeted therapy
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Undifferentiated Sarcomas in Children Harbor
Clinically Relevant Oncogenic Fusions and Gene
Copy-Number Alterations: A Report from the
Children’s Oncology Group

Theodore W. Laetsch’, Angshumoy Roy?, Lin Xu', Jennifer O. Black®, Cheryl M. Coffin“,
Yueh-Yun Chi®, Jing Tian®, Sheri L. Spunt®, Douglas S. Hawkins”, Julia A. Bridge®,
D. Williams Parsons®, and Stephen X. Skapek’
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Abstract

Purpose: A comprehensive analysis of the genomics of
undifferentiated sarcomas (UDS) is lacking. We analyzed
copy-number alterations and fusion status in patients with
UDS prospectively treated on Children's Oncology Group
protocol ARST0332.

Experimental Design: Copy-number alterations were
assessed by OncoScan FFPE Express on 32 LIDS. Whole-exome
and transcriptome libraries from eight tumors with sufficient
archived material were sequenced on HiSeq (2 = 100 bp).
Targeted RNA-sequencing using Archer chemistry was per-
tormed on two additional cases.

Results: Five-year overall survival for patients with UIDS was
83% (95% CI, 69%-97%) with risk-adapted therapy (surgery,
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occurred more often in dinically defined high-risk tumors.
Tumors with both loss of 1p and gain of 1q carmied an
especially poor prognosis with a 5-year event-free survival of
20%. GISTIC analysis identified recurrent amplification of
FGF1 on 5g31.3 (9 =0.03) and loss of CDKN2A and CDKN2B
on 9p21.3 (g = 0.07). Known oncogenic fusions were iden-
tiied in eight of 10 cases analyzed by next-generation
sequencing.

Conclusions: Pediatric UDS generally has a good out-
come with risk-adapted therapy. A high-risk subset of
patients whose tumors have copy-number loss of 1p and
gain of 1q was identified with only 20% survival. Oncogenic

fusions are common in UDS, and next-generation sequenc-
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Pankreatobiliarni
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VHL {syndrome, +germline)

Serous
cystadenoma
50%

IPMM

oncocytic-
IPMN

ITPN

MCMN

PDCa

Acinar cell
Ca

Pancreatoblastom
a

Solid
pseudopapillar
¥

WD-MNET

MNEC

extrahepatic BD
carcinoma

LOH 3p

90%

LOH 10q

50%

KRAS

60-80%

50-70%

=90%

GNAS

50-70%

RNF43

50%

ZNRF3

BD IPMN

TP53

10-40% HG IPMN, 40-60% Ca

v.s. malignant

SMAD4, +LOH

V.5, invasive

55%

NOTCH1

only in malignant cysts

NOTCH2

ARHGAP26

AS5XL1

EPHAS

ERBB4

KMT2A (MLL1)

KMT2B (MLL2)

KMT2C (MLL3)

KMT2D

BAP1

PIK3CA + CNV

PIK3R3 + CNV

PTEN

FGFR2 fusion

CDKN2A (p16), + prom methylation, LOH

BRCA2 {*PARB inhibitors)

BRCA1 {*PARB inhibitors)

PALB2 (*PARB inhibitors)

CHEK2

RADS51

KDM6A

ARID1A

PBRM1

SMARCA4 (BRG1)
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65
66
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SMARCA4 (BRG1)

SMARCBI (INI1)

ATM [*targetable platinum based Th)

MYC amp, polysomy 8

LOH 18q

RASSF1 prom methylation

APC, + prom methylation, LOH

8%

CTNNBE1

BRAF (*targetable)

only in HG IPMN

rare

BRAF (SND1-BRAF), RAF reaarangements {*MEK inhibito

rs)

D2

11p LOH

=80%

MEN1 (syndrome, +germline)

DAXX

ATRX

T5C1

T5C2

HIF1A

NF1 (syndrome, +germline)

GCGR {glucagonaoma syndrome, +germline)

MAFA (syndrome, +germline)

Rb1

SETD2

HRAS

RET

NRAS

FBXW7

ARID1B

ELF3

PRKACA/PRKACE fusion

EGFR [*targetable], +CNV?

FOX12

IDH1 (*targetable)

IDH2? (*targetable)
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cytoimunohistochemie pl6/ki 67




cytoblok - cytoimunohistochemie




cytoimunohistochemie pl6/MIB1




TABLE 3. Syndrome-assodated Pancreatic Meuroendodnine Meopl asms

Cote Incidence of Pancreatic
Symdrome I nhverit ance Location Creve Tumar (°4)
b ultiple endocrine neoplasa At ool | 113 MEN] A-R)
typee | i i vt
v Hip pel-Lindaw At ol Ipl s FH L 117
o in ant
Meurofibromatoss type | At ol | Tgll.2 NFI < 1
o in ant
Tuberws sclerosis At ool pTER T&CH Fare
i dn it | &pld. 3 T2
Clucagon cell hypemplasia and At ool | Tg25.3 GCGR Fare
ol asia Fedesive
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