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CnusaHua reHa NTRK BbisiBfieHbl B HEKOTOPbIX
conuaHbix u remaronormnyecknx 3HO

NTRK1

aOnIy posmve studles are listed, and thus the actual prevalence may be Iuwer than reported; bDetection melhod used |n each study, cThe Cancer Genome Atlas; dPost-Chernobyl; eSporadic. cDNA: complementary
FMI:

Cancer

Frequency?

Detection
method(s)

Targeted NGS

Spitzoid neoplasms 23/140 16.4% (FMI), FISH,
IHC
Papillary thyroid cancer 28/228 12.3% PCR
Imrahep_atlc _ 128 3.6% Targeted NGS
cholangiocarcinoma (FMI)
. Targeted NGS
Lung adenocarcinoma 3/91 3.3% (EMI), FISH
2/185
. 1.1% NGS
Glioblastoma 4/162
1157 2.5% NGS/PCR
cDNA library,
Colorectal cancer 3 T/%%ns 15% FISH, PCR
. PCR, ICH
Sarcoma® 1/103 1% RNA-Seq

Astrocytoma

Brain lower g
glioma®

Lung adenocarcinoma®

Head and neck
squamous cell
carcinoma®

NGS

RNA-Seq

RNA-Seq

RNA-Seq

Gene

fusion

NTRK3

NTRK1/2/3

Cancer Frequency? DEEEiEn
q Y method(s)

MASC 15/15 100% FISH
Congenital fibrosarcomas Ay 5124 IR

9 5/5 100% | PCR and FISH
Secretory breast carcinoma 12/13 92% FISH, PCR
Congenital mesoblastic nephroma 5/6 83% PCR and FISH

. . 9/624 14.5%
Papillary thyroid cancer 71243¢ 2.0% RNA-Seq
Thyroid carcinomac 7/498 1.5% RNA-Seq
Ph-like acute lymphoblastic 1154 0.7% NGS
leukemia
Colon adenocarcinoma® 2/286 0.7% RNA-Seq
Skin cutaneous melanomac 1/374 0.3% RNA-Seq
Head and neck squamous cell
carcinomac 1/411 0.2% RNA-Seq
Acute myeloid leukemia 2 case reports n.a PCR, FISH
Paediatric gliomas 8/112 (7.1%) NGS

acid; FISH: in situ

1 Medicine I
NTRK: neurotrophlc tropomyosin receptor kinase; PCR: polymerase chain reaction; RNA: ribonucleic acid; Seq: sequencing. Vaishnavi A. et al. (2015) Cancer Discov 5:25-34.

y; MASC: y analogue secretory carcinoma; NGS: next-generation sequencing;
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OnarHocTtuka TpaHcnokauun NTRK

* Onpepgenexne TpaHcnokaunn NTRK He BKMAHOYEHO B KITMHUYECKME
pekomeHgaummn B PO*

* CKkpyHUHT NTRK He BbINOMHAETCA B PYTUHHBIX KITMHUYECKUX YCNOBUSAX

» PasnuyHble meToabl onpeaenenuns TpaHcnokaumim NTRK B onybGnnkoBaHHbIX
nccrnenoBaHUsX 3aTpPyaHAT onpeaeneHme ux 4acTtoThl

*onpegeneHue TpaHcnokaumi NTRK BkntodeHo B pekomeHgaumm NCCN ang HeMenkoKneTo4HOro paka
Nerkoro, paka MOSOYHOM Xenesbl, KONopeKTanbHOro paka, renatouenonspHon KapuuHOMbI,
XOMaHrMoKapLMHOMbI, paka Xernyaka, paka nuwesoa, menaHomMbl, MASC, capkoMbl, paka ek MaTku, paka
BYIbBbI, paKa LUMTOBUOHOM Xenesbl, paka NoaxernyaoyHoM Xenesbl, paka AuYHUKOB, Onyxonen
HEBbISIBNIEHHOW NEPBUYHON NoKanuaauuu

NCCN Guidelines.2021

ARTICLE

NTRK fusion detection across multiple assays and 33,997 cases: B 2019 Solomon JP ¢ CoasTOpamu NpoBsenu NGS

diagnostic implications and pitfalls nccnenosaHue no AHK n no PHK, a Takke oueHunu UMX Ha
James P. Solomon' - Irina Linkov' + Andrea Rosado' + Kerry Mullaney’ - Ezra Y. Rosen® - Denise Frosina’ + BCeX MNO3UTUBHLIX MO ,D.H K CceKkBeHU pOBaH N 06pa3LI,OB +

Achim A. Jungbluth' - Ahmet Zehir®' - Ryma Benayed' « Alexander Drilon®** + David M. Hyman®** «

Marc Ladanyi' - Anthony N. Sireci* - Jaclyn F. Hechtman' rpyl'l na Cpa BHEeHNA

Received: 31 May 2019 / Revised: 14 June 2019
© United States & Canadian Academy of Pathalos

ot 15 2019/ il e A 2019 38 Tbic. 06pa3LoB OT NOYTK 34 ThiC. NALUMEHTOB

s o [HK cekBeHnpoBaHue BbisiBMIO 2189 nauneHToB ¢
P i o e o et e U ot oo e, e decon o v i TNEPECTPOViKAMM NTRK1-3
kst o ¥tk e YBCTBUTENBHOCTb U cneundmyHocTb JHK

cekBeHupoBaHusi coctasmnm 81,1% n 99,9% no cpaBHeEHMIO
i ¢ PHK cekBeHupoBaHuem, a ans UMX metoga - 87,9% u
81,1% cootBeTcTBeHHO (NTRK1 — 96%, NTRK2 - 100%,
NTRK3 - 79%).

assay for NTRK
n of other factors such

ider:

able material, accessibility of various clinical and whether com ive genomic testing is needed

concurrently

Solomon JP, Linkov |, Rosado A, et al. NTRK fusion detection across multiple assays and 33,997 cases: diagnostic implications and pitfalls. Mod Pathol. 2020;33(1):38-46.
doi:10.1038/s41379-019-0324-7
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Um MYHOITMCTOXUMUSA

= PasnnyHble aHTMTENa CNOCO6HbLI BbISBUTb akcnpeccuio TRK B TKaHAX

= CyLLEeCTBYIOT aHTUTeNa cnocobHble N30MpoBaHHO BbiSIBUTL akcnpeccuio TRKA,
TRKB mnnu TRKC, a Takke aHTUTENa KO BCeM TpeMm Benkam (pan-TRK)

= Hanbonee 4acTo NCNoNb3yeMbI N XOPOLLUO U3YyYEHHbIN KIMOH - EPR 17341
(Abcam and Roche/Ventana), koTtopbili cBadbiBaeTcsa ¢ C-koHUoM 6enko TRKA,
TRKB 1 TRKC, kak cneacteue noaxoauT Ans BbIABNEHUS NoObIX OHKOreHHbIX
pe3ynbtaTtoB cnuaHua NTRK

* TKaHb KOPbl FONTOBHOrO MO3ra UM Mo3Xe4yka MOXET ObITb MCMONb30BaHa B
kayecTBe BHELLUHEro KOHTpOors, nepudepnyeckmne HepBbl (Npy HaNMyYUn B
CTPOME) — BHYTPEHHEr0 KOHTPOJIs, @ HopMaribHble TKaHW (KpOBEHOCHbIE cocyabl,
koXa, BOCManuTerbHbIe KNETKN) — Kak HeraTUBHbIA BHYTPEHHUI KOHTPOIb

Webinar “Exchange NTRK experience” Prof. Dr. David Creytens, MD, PhD Pathologist, Head of Clinic Professor of Pathology Soft Tissue and Bone Pathology, Pediatric oncopathology,
Head&Neck Pathology, Dermatopathology Ghent University Hospital, Ghent University

Pan-Trk Immunohistochemislfy is an Efficient fand Reliable B 201 7 roﬂy Hechtman JF c CoaBTopaMI/l
Screen for the Detection of NTRK Fusions
T — NPOBENN UMMYHOTMCTOXMMNYECKOE
ncenegosaHme ¢ KnoHom EPR 17341

21 onyxonb C HanNW4yMeMm TpaHcrokauuu B
reHax NTRK u 20 onyxonei 6e3
TpaHcnokaumu
Bce onyxonu 6e3 TpaHcnokaumm 6einm
HeraTueHbI Npu NIMX-uccnegosaHuu
(cneundunuHocTb 100%), B 20 U3 21 ¢
TpaHcnokauunen no NGS 6binm UMX
_ wemwoos NO3UTUBHbIE (YyBCTBUTENBLHOCTL 95,2%)

- [ns 6uonornyecknx nccneaoBaHuin
YyBCTBUTEMLHOCTL 95% - ONTMManbHbIN
pesynerar.

= Hechtman JF, Benayed R, Hyman DM, et al. Pan-Trk Immunohistochemistry Is an Efficient and Reliable Screen forthe Detection of NTRK Fusions. Am J Surg Pathol.
2017;41(11):1547-1551. doi:10.1097/PAS.0000000000000911
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Um MYHOITMCTOXUMUSA

* [103UTUBHBIM cHNTaETCA OKpalunBaHMe XoTA 6bl 1% onyxoneBblX KneTok*

* AHTEHCMBHOCTb 1 NOKanu3auusa okpalunmeaHus (LMTonnasMaTu4eckoe,
MeMbpaHHOe, NepuHyKneapHoe, S4epHOe) MOryT BapbMpoBaTh

= Jlokanuaaumto akcnpeccun TRK B kneTke, OTNNYHYO OT HAaTUBHOW MEMBpPaHHON,
obecne4vmBaeT NapTHEP CAMSIHUSA, MO3TOMY €CTb KOPPENAUNa Mexay
nokanuaaumen oKpallMBaHUs U BapMaHTOM napTHepa™™

= ViccnegoBaHus nokasarnu, YTo YyBCTBUTENBHOCTb MMMYHOMMCTOXMMUYECKOTO
mMeToAa K BbisiBrieHMto crnmaHnin NTRK3 Huke yem ans NTRK1 n NTRK2 (79%
npotuB 96% n 100% cooTBETCTBEHHO)*/***

= Webinar “Exchange NTRK experience” Prof. Dr. David Creytens, MD, PhD Pathologist, Head of Clinic Professor of Pathology Soft Tissue and Bone Pathology, Pediatric oncopathology,
Head&Neck Pathology, Dermatopathology Ghent University Hospital, Ghent University

= *Gatalica Z, Ziu J, Swensen J, et al. Mod Pathol 2019;32:147-153; **Hechtman JF, Benayed R, Hyman DM, et al. Am J Surg Pathol 2017;41:1547-1551; ***Solomon JP, Linkov |,
Rosado A, et al. Mod Pathol 2020;33:38-46

Um MYHOIT'MCTOXNMUSA

= ECTb OCHOBaHuWs nonaratb, Y4TO cneundUYHOCTb MeToaa 3aBUCUT OT TUNa
Onyxonu

= [Tpn nosiBNeHun aHTuTena B npaktuke otmedanacb 100% cneumduyHoCTb B
KapuuHOMaXx TOSICTON KULLKW, NErKoro, LWMTOBUAHOW Xenesbl, NogKenya04HON
Xenesbl U OMNMapHoOro TpakTa, a B ONyxonsiX MOSOYHOM U CAOHHOW Xenes
BpeMsi OT BPEMEHM NOSABNSAETCH CMOHTAHHOE LMTOoMnnasmaTmyeckoe
oKpalumBaHue, Kak crneacteue - cneun@uyHoOCTb CHUXKaeTCs

= Takke cneympUIHOCTb CHMXKAETCA B OMYXONAX MSArKUX TKaHEN N KOCTEN,
0COBEHHO C HEMPOreHHON aAnddepeHUNPOBKON, Tak Kak B HUX PU3NOMOrNYHO
MOXeT aKkcnpeccupoBaTbca TRK gukoro tvna

*  Webinar “Exchange NTRK experience” Prof. Dr. David Creytens, MD, PhD Pathologist, Head of Clinic Professor of Pathology Soft Tissue and Bone Pathology, Pediatric oncopathology,
Head&Neck Pathology, Dermatopathology Ghent University Hospital, Ghent University
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NTRK npwu pake
MOJMOYHOMU Xene3bl

CeKkpeTopHasa KapuuHOMa MOJIOYHOM Xene3bl

» Pepkasi onyxornb HU3KOM CTEMEHN 3110KA4YECTBEHHOCTH,
accounmMpoBaHHag ¢ TpaHcnokaumen t (12;15)

 [MauweHTkn noboro Bo3pacta

+ O6bI4HO BRAronpUsTHLIA NPOrHO3, HECMOTPS Ha NMOPaXeHWe
n/y3noB B TpeTK cryyaes

+ Onyxonb C 4YeTKOW, POBHOW rpaHuLiel, 06bIMHO pacrnonoxeHa
B cyGapeonsipHOi 30He. BcTpeyaeTcs y MyxuuH v JeTein

* BbISIBNATCSA CONMAHbIE, MUKPOKUCTO3HbIE U TUPEOUAHO-
nofoGHbIE CTPYKTYPbI

» XapaktepHo cnusiHue reHoB ETV6-NTRK3
» S100, GCDFP-15, mammaglobin

» B 6onbwumHcTBe criyyaeB TH-Tun ¢ dhokanbHOM akcnpeccunen
CK5, CK14, CK17, EGFR

Allison K. H., Brogi E., Ellis I. O., Fox S. B., Morris E. A., Sahin A., Salgado R., Sapino A., Sasano H., Schnitt S. J., Sotiriou C., van Diest P. J. (eds.) WHO Classification of Tumours Editorial Board. Breast tumours/ Lyon
(France): International Agency for Pesearch on Cancer; 2019 (WHO classification of tumours series, 5th ed.; vol. 2)
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Peakuus c aHtutenamm K pan-TRK
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NTRK B onyxonsax
CIIOHHbIX Xene3

Cucrtema oueHKU

0
1+
2+
3+

4+

<5%
5-24%
25-49%
50-74%

>75%

Histopathology

Histoputholagy 2019, 75, 54-62. DOL: 10.1111/his 13845

Immunohistochemistry with a pan-TRK antibody
distinguishes secretory carcinoma of the salivary gland from
acinic cell carcinoma

Hung Y P, Jo V Y & Hornick | L
(2019) Histopathology 75. 54-62. hitps://doi.org/10.1111/his.13845

= Hung Y.P. c coaBTOpamu npeanoxuwnu
cuctemy rpagaumm oCHoOBaHHylo Ha fone
NMO3NTUBHO OKPaLUEHHbIX KNEeTOK B ONyX0onu

* BbINo NPeAnoXeHo Takke OLEeHMBaTb
WMHTEHCUBHOCTb 1 NoKanusauuio okpalunBaHus

= [MO3UTMBHBLIMW CUMTaANUCH onyxosnu c >5%
OKpalUEHHbIX KNeToK

Hung YP, Jo VY, Hornick JL. Immunohistochemistry with a pan-TRK antibody distinguishes secretory carcinoma of the salivary gland from acinic cell carcinoma. Histopathology.

2019;75(1):54-62. doi:10.1111/his.13845
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Table 2. Summary of immunohistochemical staining for pan-TRK

Any positivity, Nuclear positivity,
Tumour type Total n (%) n (%) 0 1+ 2+ 3+ 4+
Secretory carcinoma QQ (64) ‘@ 5 4 1 4 0
Other salivary gland tumours 72 39 (54) 33 8 6 10/\15
Acinic cell carcinoma 4 0(0) 0 (0, 14 0 0 0 0
Polymorphous adenocarcinoma 18 15 (83) 5 (28) 3 4 3 2 6
Mucoepidermoid carcinoma, low grade 20 4 (20) 1(5) 16 2 1 \ 1 0
Pleomorphic adenoma 20 20 (100) 0 (0) 0 2 2 \7 9
0, <5%; 1+, 5-25%; 2+, 25-50%; 3+, 50-75%; 4+, 75-100%. it

*Diffuse nuclear staining (>50% of cells) in four secretory carcinomas.
+All six mimics showed only focal nuclear staining (<10% of cells).

Hung YP, Jo VY, Hornick JL. Immunohistochemistry with a pan-TRK antibody distinguishes secretory carcinoma of the salivary gland from acinic cell carcinoma. Histopathology.
2019;75(1):54-62. doi:10.1111/his.13845

CekpeTopHas KapuuHomMma. AHanor paka MOJsIoO4HOWM
xene3bl (MASC)

HoBbIN peakun rmcTonornyeckuin TN onyxonn CrAHHOM Xenesbl. PaHee kBanvdpuumpoBarncs Kak
aUWNHO3HO-KNETO4Has KapunHoMa unm ageHokapumHoma, NOS.

WHO Classification of Head and Neck Tumors, 4th Edition
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CeKkpeTopHas KapuuHoma. AHarnor paka Mosio4HOM
xene3bl (MASC)
AnarHocTu4yeckme u KnmHU4Yeckme ocCobeHHOCTH

= Kak npasuso, 3To 3aboneBaHne Monoabix NauMeHToB MY>KCKOro rnorsia

= buonornyeckoe nosegeHne obblMHO COOTBETCTBYET low-grade kapunHome,
OAHako onucaHbl criydan HGT

= HabntogaeTtcs Gonee BbICOKasi YacToTa NOPaXKEHUS permoHanbHbIX
numdaTYecKmX y3noB No CPaBHEHUIO C aLUMHO3HO-KINETOYHOW KapLMHOMOW (0o
25%)

= AHaNOrM4yHO CEKPETOPHOMY paky MosiodHon xenesbl, MASC akcnpeccupyet
CK7, S-100 n mammarnobuvH, 4EMOHCTPUPYET OTpuLaTenbHY0 peakumio ¢
DOG1

= TecTnpoBaHue TpaHcnokaumn ETV6 nmeet noTeHUMarnbHy0 3HaYMMOCTb 4SS
ne4yexnusa

= WHO Classification of Head and Neck Tumors, 4th Edition

UmmyHOoructoxummyeckoe uccriegosaHme Pan-TRK B
onyxonsax CNIOHHbIX Xene3

= XoTs pan-TRK He o6nagaeTt abCcontoTHOM YyBCTBUTENBHOCTBLIO MK
CneundUYHOCTLIO AN CEKPETOPHONM KapLMHOMBI, SAepHOe OKpaluMBaHue
OTNMYAET CEKPETOPHYIO KapLUUHOMY OT NnoapaxxaTenei

= AuMHapHoOKNeTo4Hasa kapumHomMa pan-TRK HeratuBHa, XoTa MemGpaHHoe
oKpalumBaHne xapakTepHo Anst 60NbLUMHCTBA ONyXOMen CIIOHHBIX Xenes

= OTcyTCcTBUE aKcnpeccumn pan-TRK B ceKkpeTopHOM KapunHOME MOXET NOMOYb
3anogo3puTb cnusaHue reHos He ¢ NTRK

=  Webinar “Exchange NTRK experience” Prof. Dr. David Creytens, MD, PhD Pathologist, Head of Clinic Professor of Pathology Soft Tissue and Bone Pathology, Pediatric oncopathology,
Head&Neck Pathology, Dermatopathology Ghent University Hospital, Ghent University
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H&E (yBenu4yeHue 10x)

* W3 nuuHoro apxua

H&E (yBenuyeHue 20x)

*= W3 nuuHoro apxua
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MMMyHOrncroxmmmyeckoe uccregoBaHme
(yBennyeHue 20x)
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* W3 nuuHoro apxua

Peakuus c antutenamm K pan-TRK
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*= W3 nuuHoro apxua
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Secretory carcinoma of the salivary gland (mammary analogue secretory carcinoma)

in children
© L.V. SIDOROV', 1.S. KLETSKAYA?, D.M. KONOVALOV*

|Dmiitry Rogachey National Medical Research Center of Pediatric Hematology, Oncology, and Immunology, Ministry of Health of Russia,
Moscow, Russia;

2N,I. Pirogov Russian National Research Medical University, Ministry of Health of Russia,
JRussian Medical Academy of Continuing Professional Education, Ministry of Health of Ru

ABSTRACT

Secretory carcinoma of the salivary gland
parotid salivary gland in the elderly. Anal
main clinical, morp! of seciet
tion. Four new cases of secretory carcinoma of the salivary glands, which

encountered in the literature, are also described.

Keywords: secretory carcinoma, mammary analogue secretory carcinoma (MASC), salivary gland, ETVG,

Moscow, Russia;
ussia, Moscow, Russia

1 is a tumor that was first described less than 10 years ago and that mainly occurs in the
fyzing the literature over 8 years since the first description of the tumor identifies the
hological, and genetic signs of the diagnosis of secretory carcinoma with a focus on the pediatric popula-

H have been diagnosed in children of the youngest age

BbisiBneHo 4 HoBbIx criydas MASC y
peten ot 9 go 16 ner

Haunbonee 4yacTton nokanusauunen
Oblna OKOMNoyLLUHas CroHHast Xernesa
B 3 cniyvasnx BbisiBNeHa nepecTpoika
ETV6 (B 1 criyyae reHeTnyeckoe
nccnegoBaHne He BbIMOMHSNOCh)
High grade TpaHcchopmauus He
oTMevanacb

5100, mammaglobin.

Russian Journal of Arhive of Patology=Arkhiv patologii 2020, Vol.82, no 2, pp 43-51//
https://doi.org/10.17116/patol20208202143
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. 85 s capaamn

308 cniyyaeB onyxonen critoHHbIX xenes (2015-2019)
OLIeHMBanNuCh Mo apXMBHOMY Matepuany
peTpoCneKkTUBHO

3 cnyyas ¢ dopmanbHbIMU Mopdonornyeckumm
xapakrepuctukamm MASC

2 — maArkoe HEBO, 1 — OKOMNOyLLIHAasA CMOHHAas Xenesa

VHOoNeHTHOE TeyeHne OT 5 Mec 4o 6 neT, pasmep He
npesbiwan 2cm

MepBoOHaYanbHbIM AMArHO3: MyKO3NMAepPMOUAHSIA pak,
MUoaNuUTENMoma, MeTacTtas nanunmapHoro paka
LLIMTOBUOHON Xenesbl

TpaHcnokaums t(12;15)p(13;925) v cnusiHne reHoB
ETV6-NTRK3 noarsepxaeHsl metogom FISH

12
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Anroputm pekomeHaoBaHHbIM ESMO Translational
Research and Precision Medicine Working Group

Figure 2

Sample to be investigated for the presence of NTRK rearrangements

As a confirmatory technique

use FISH, RT-PCR or Is the histologic

Is there a
tumour type known

sequencing
platform
available?

IHC to confirm 1

Use IHC as a screening tool protein «— Use front line NGS

/ \ expressionin  reliably detecting NTRK
Positive cases fusions, preferably
Detection of TRK

S including RNA testing
expression when possible

targeted RNA NGS assays
with specific probes for the
rearrangement involving the
known NTRK gene

to harbour highly
recurrent NTRK
rearrangements?

NO TRK expression

= Marchio C, Scaltriti M, Ladanyi M, et al. ESMO recommendations on the standard methods to detect NTRK fusions in daily practice and clinical research. Ann Oncol. 2019;30(9):1417-
1427. doi:10.1093/annonc/mdz204

* Heo6x0a4NMO NOMHUTbL O PeaKux TMNax onyxosen ¢ YacTbiMu

TpaHcnokaumamm NTRK, T.K. X cBOeBpeMeHHasa AnarHocTuka no3BosiuT

nNpoBeCTn TapreTHyr Tepanuio 1, 3a4acTtyro, CnacTt Xn3Hb

= AHTUTEena Kk TRK gocTynHbl Ans nccnegoBanuni, n paspaboTka naH-TRK

NIMX TecTtoB npogosmkaeTcs

= IFX gomkeH ncnonb3oBaTbCsl TONbKO B KAYECTBE CKPUHWHIA, C
nocneaytowmm nogreepxgeHnem NGS [1-3]

= B Poccumn ecTtb yHMKanbHasi BO3MOXXHOCTb HanpaBnATb OMyxXoneBbin
mMatepuan TRK-no3uTnBHbIX criydaes gnsa nposefeHns NGS

= 1.Murphy DA et al. Appl Immunohistochem Mol Morphol 2017;25:513-23; 2. Jang JS et al. J Thorac Oncol 2016;11:1891-900; 3. Gremel G et al. Front Oncol 2013;3:1-12; 4. Shukla N et
al. JCO Precis Oncol 2017:1-8; 5. Gounder MM et al. J Clin Oncol 2017;35(suppl):11001-11001; 6. Gagan J, Van Allen EM. Genome Med 2015;7:80

13
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Tekywun o6bem TectupoBaHusa B PP

= Ha cerogHAWHNI geHb NpoTecTupoBaHo ¢ nomotllbio NIMX metoga 799
naumeHToB 13 HUX 70 nonoxuTtenbHbIX No akcnpeccun nan-TPK (8,76%)

Konunuectso
Konuuecrso Konunuecro BbIMONHEHHDBIX
HaumeHoBaHue ueHTpa npoBeAeHHbIX NONOXUTENbHbIX NGS/FISH Tectos
TecTtos cnyuyaes UNX (noaTBepXAEHHbIE
cnyyam)
PMAHNO 144 6 10 (0)
HWW yponorum n
MHTEPBEHLMOHHOMN 110 10 2(0)
paavonornu
Mepsbii MTMY
um. CeyeHoBa 60 2 0(0)
HMUL, ArOUN um. Omutpua 03 15 0(0)
Porauesa
OreY "HMMULL oHKonorun
M. H.H. BroxmHa“ >4 23 130
I'b Ne 62 338 14 14 (5)

Haun6onee pacnpocTpaHéHHble HO3010TUM

PaK C/IIOHHOM 3KeNnesbl, pak No/KENYA0HHOM
Kenesbl, KONOPEeKTa/bHbIA pak-

PaK C/IIOHHOW »KeNesbl, NN0CKOKNETOUHbIi
paK ronoss! 1 wen

PaK TONCTOM KULIKM, paK JIETKOTO, PaK MOJIOYHOM

xenesbl

WHdpaHTMAbHaA PpubBpocapkoma, CeKpeTopHas
KapuuHoma, me3obaactuyeckan Hedpoma,
CEKPETOPHbIE KapLUHOMbI

AZIEHOKMCTO3HbIM PaK CIIOHHON Kenesbl, pak
MOJIOYHOIA }KeNesbl, afileHOKapLMHOMa TONCTOI
KUWWKW, a[IEHOKUCTO3HBIN paK

CeKpeTopHbIe KapLUHOMbI MONIOYHOM W CIIOHHOM

efes, WUTOBMUAHAA Kenesa

14
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