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Bo3MOXHOCTK NepcoHanM3MpoBaHHOro noaxoaa: YTo Hac Xaet
3aBTpa? (peakume myTtauum NTRK, RET u apyrue)
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M3BecTHO Gonee 280 reHoB, y4acTByOLLNX B
peappaHXrpoBKax Npuv 3110Ka4YeCTBEHHbIX OMyXOMsX

M3 90 n3BeCTHbIX TUPO3UHKMHA3 Kak MUHUMYM 14
y4acTBYIOT B TPAHCIOKALUMSX NPU 3r0KaYeCTBEHHbIX
HoBOOGOpa3oBaHMAX

AkTnBaums TUPO3NHKUHa3bl NpoucxoanT 3a cYeT
perynaTopHbIX nocrnegoBaTenbHOCTEN reHa-napTHepa

Kak npaBuno, OTHOCATCA K «ABUraTensMm» OHKOreHesa

AsnsatoTca NpuBNeKaTenbHON Lienblo Ans TapreTHom
Tepanuu

Medves S et al, J Cell Mol Med 2012
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Drilon et al. Clin Oncol, 2020
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PasHoobpa3ue napTHepoB Npu TpaHcnoKaumsax reHa ROS1
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Uguen Future Oncol. (2016)

CTtpaTernsa noucka nepectpoek reHa ROS1

ROS1 negative and positive

— FISH

oT-nupP
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NGS Ha ocHoBe AHK

NGS Ha ocHoBe PHK

Uguen Future Oncol. (2016) 6
Huang et al. Arch Pathol Lab Med, 2019
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Pa3sHooOpa3ue napTHepoOB Npu TPaHCNoKaumax reHa RET
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HMPA Mizukami et al J of Thor Oncol, 2014
C. Belli etal. Ann of Oncol, 2021

CpaBHeHMe MeTo40B NoUcKa nepectpoek reHa RET

Table 1. y of main fi 3 gths and k of all techni to detect RET rearrangements

Method Sensitivity Specificity Detection of partner Detection of expression Screening

IHC Moderate’ Moderate” No Yes No

FISH High High No/Yes No Rare circumstances
RT-PCR Moderate/high” High Yes/No™ Yes Rare circumstances
DNA-seq NGS Moderate High/moderate® Yes No Yes

RNA-seq NGS High High Yes Yes" Yes

DNA-seq NGS, DNA sequencing by next-generation sequencing; FISH, fluorescent in situ hybridization; IHC, immunohistochemistry; RNA-seq NGS, RNA sequencing by next-
generation sequencing; RT-PCR, reverse transcription polymerase chain reaction

? False positive up to 40%

® False negative up to 40%.

 In case of the use of specific fusion partner probe

“In settings with many possible fusion partners, risk of lower sensitivity.

“ Does not allow the detection of novel partners.

! False positive: detected rearrangements by DNA-based assays may not result in fusions, so correlation with RNA-based confirmation of predicted fusion transcript is needed
¥ False negative: some introns involved in rearrangements may be inadequately covered for technical reasons

" Indication on the in-frame nature of the fusion (functionality)

C. Belli et al. Ann of Oncol, 2021 8
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PekomeHayeMbI anropuT™ TeCTUpPOBaHUA NepecTpoek reHa RET

(ESMO recommendations)
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PasHooGpa3une napTHepoOB Npu TpaHCNoOKaumsax
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leHbl NTRK1, NTRK2 n NTRK3
KOAMPYHOT KMHA3y peLentopa
Tponommo3snHa TRKA, TRKB 1 TRKC
COOTBETCTBEHHO. 3TV peLenTopbl B
HOPMe y4acCTBYIOT B Pa3BUTUM
LEeHTPaNbHOM U nepudepruyecKkoin
HEepBHOM CUCTEMDI.

NepecTpoiKM aKTUBUPYIOT
CUTHANbHBIN KacKag, y4acTBYIOLWMI B
nponndepaLmn KNeTok, BbIXKMBAHUU
W aHTUoreHese

naeHTMoUUMPOBaHO oKono 25
pasnnYHbIX reHoB-napTHepoB NTRK

0,1-3% npn HMPN
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PekomeHayeMbI anropuTtMm TeCTUPOBaHUA NepecTpoeKk reHoB
NTRK (ESMO recommendation)

START .
Is the histologic tumor S:I :nrfj?‘ NO
type known to harbour (Etfmm 9 _— HC
highly recurrent NTRK P ilable?
rearrangements? avaliabies
YESl YESl 1
As a confirmatory technique i ) No TRK
use FISH, RT-PCR or targeted Use front line NGS reliably expression
RNA NGS assays with specific detecting N/ TRK fusions,
probes for the rearrangement preferably including RNA
involving the known NTRK gene testing when possible 4= | Detection of TRK expression
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UIrX CKpUHUHT

LOocTouHcTBa

yB06€eH B MCNONb30BaHUN, HEGOIbLLIOE BPeMs TECTUPOBAHUSA, SKOHOMUYEH

HO

MIX ROS1 — yyBCTBUTENBHOCTL NpUbAKMKaeTca K 100%, HO nepemeHHasn cneumouydHocTb (0T 73 ao 100%)

WX ons cKpuHUWHIA nepecTpoek reHa RET B HacTosLLee BpeMs He peKOMEHZAYeTCA NpY NaToN0rMu erkux (HU3Kas
YyBCTBUTENBHOCTb (0T 55% A0 65%) 1 BbiCOKan BapnabenbHOCTb cneumdudHocTu (ot 40% A0 85%)

UMX obHapyxunsaeT xumepHble 6enkun Bcex 3 reHos TRK, N03BONAET BbIABUTb NALMEHTOB, KOTOPbIM NOTEHLMANIBHO
MOKeT 6bITb nonesHa NGS

*  JIoO}XHOMO3UTUBHbIE Cly4an UMX — HeBEPHO YCTaHOB/IEHHAA TMCTONOTMYecKas Gopma — pakK C NpU3HaKamu
HEMPO3HAOKPUHHON anddepeHumposkn (B crydaax ALK/ NTRK okpalumsaHus)

* JloKHOHeraTuBHble cnyyam UIMX — pegKuin reH-napTHep, CI0XKHaA KOHOUIypaLuna XMMepHOro NpoTemHa

https://sequencing.roche.com



https://sequencing.roche.com/en/products-solutions/products/ngs-oncology-assays/tumor-tissue-analysis-kits.html
https://sequencing.roche.com/en/products-solutions/products/ngs-oncology-assays/tumor-tissue-analysis-kits.html
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dnyopecueHTHas in situ rubpuamnsauyma (FISH) (AT

LOocTouHcTBa =
ncnonb3oBaHne 30HA0B break apart moxeT 06HapyKUTb MOYTU BCE M3BECTHbIE U HEU3BECTHbLIE NEePECTPOKM
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«30/10TOM CTaHAAPT» ANa obHapyXeHue nepectpoek ROSI

obHapyxeHue nepectpoek RET ¢ xopolueii YyBCTBUTENbHOCTLIO M cneumduyHocTblo  o¢ el

TPYLOEMKWi, LOPOrOCTOALLMIA L L
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GRRCEA VBLLZ ROS] DCALDT GOPC  NUST

He CoaepXut VIHdJOpMaLI,MM O KOHKPEeTHbIX reHax-napTHepax

TPYAHOCTU B MHTEpNpeTauumn pesynstatos FISH BKAOYAOT NepuueHTpUYeckme cansHmus, 61M30CTb HECKONbKUX
BO3MOXHbIX FeHOB-MAPTHEPOB K reHy RET (Hanpumep, HekoTopble canaHuA KIF5B-RET) 1 BO3MOXKHOE Hannuume
neneunmn

FISH He aBnAeTcA oNnTMMaNbHbIM B KOHTEKCTE 06LLIMpHOFO N MYNbTUNNEKCHOIO CKPUHUHIA NN KOr4a BblABAEHUE
reéHa-napTHepa OKa3blBaeT BAUAHUE Ha KIMHNUYeCKOoe BeJeHUe NnauneHTa

Jlo’KHOHeraTuBHbIe Cy4am FISH — cnoxHble I'IepechOVIKVI, MHOrAa € y4aCtuem HeCKO/NIbKUX TreHOB,;
BHYTPUXPOMOCOMHbIE MUKpoaeneumn

NosKHOMO3MTHBHbIE cnydan FISH — HapyLueHWa TPaHCKPUNLMKU/TPaHCAALMM, KMOAYaLLME» TPAHCAOKALMK (onucaHbl
ana NTRK)
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oT-nupP

. 6b|CTpO€ BpeM4d BbINONMHEHUA, HE HYXKHO XOaTb Ha60pa nayneHTos
* MpPOCTON MEeTof, BbiCOKast YyBCTBUTEJIbHOCTb U cneunguyHoCcTb
HO

+ TUP c 3apaHee 3afaHHbIMK NapaMeTpamy — BbISIBIISIET HE BCE BO3MOXHbIE HapyLIeHust (He
No3BoNseT UAEHTUPULMPOBATE NEPECTPONKM C y4acTUEM HEU3BECTHBIX TEHOB-NapTHEPOB)

 KpaiHe YyBCTBUTESIEH K Ka4yecTBy maTepuana

Rui Wang et al. Clin Cancer Res 2012;18:4725-4732
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BbicokonpousBoauTtenibHoe cekBeHUpoBaHue - NGS

* [penmywiectsa

B0O3MOXHOCTbI0 BbiSiBNEeHUss abeppaumin NpakTM4eckn B HEOrpaHNYEHHOM Konn4yecTBe reHoB (C
onpegeneHHbIMU SOMYLLEeHUAMMN)

e HepocTaTku

TpeGoBaTenbHOCTLIO K KAYECTBY U KONUYECTBY MaTepuana, CroXHOCTAMU GUONHAOPMATUKM U BbICOKOW
CTOMMOCTbIO/ANnNTENbHBIM HabopoM 06pa3sLoB

https://sequencing.roche.com

JdocTtouHcTBa n HepgocTaTkm NGS Ha ocHoBe [JHK

[locTonHcTBa:

* uccrefoBaHMe MOXET YCNELLHO BbINONMHATLCS 0aHOBpeMeHHo ¢ onpeaeneHnem SNV, CNV, indels
(3kOHOMUKSA MaTepuana)

¢ CyuWweCTBeHHO MeHbLlune Tpe6OBaHI/IF| K Matepuany

*  BblCOKasi YyBCTBUTENbHOCTb OBGHaPYXXeHUA MyTauui (MOAEHTUDMKALMS COMATUYECKUX MyTaLWi C HU3KOM

YacTOTOW anneribHbIX BapMaHToB)

HepocTatku:

* BknoyeHne geTekumMm NepecTpoek KaTacTpomyecky Nneperpyaet naHesnb U TpebyeT CyLLeCTBEHHOTO
YAOPOXaHNS CEKBEHMPOBAHMS

* HeBO3MOXHO OXBaTUTL NOSTHOCTbLIO BECb CNEKTP NEPECTPOEK (OFrpaHNYEHb! Pa3MePOM UHTPOHHbIX

nocrnenoBaTenbHOCTEN): Knaccuyeckuii npumep — BoisierieHne nepectpoek NTRK FMI Dx— B naHenb 6binu

BKItOYEeHbl MHTPOHbI 3 1 7-12 NTRK1, 15 — NTRK2 1 Hu1 ogHoro - NTRK3, TONbKO MHTPOHbI €r0 Camoro
Yactoro napTHepa — ETV6. 'eH RET - HeobblyHas TOUKy paspbiBa UM MMEET reH-napTHep, KOTOPbIN

HUKOr4a paHblle He Obin OXapaKkTepusoBaH nnu gaxe Vlﬂ,eHTI/I(*)I/ILI,I/IpOBaH. l‘|yBCTBI/ITEJ'II>HOCTb OKazanacb

okorno 80% Ans Bcex nepecTpoek.

Solomon et al Ann Oncol. 2019 Nov; 30(Suppl 8): viii16-viii22.Published online 2019 Nov 18. doi: 10.1093/annonc/mdz384



https://sequencing.roche.com/en/products-solutions/products/ngs-oncology-assays/tumor-tissue-analysis-kits.html
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6859817/
https://dx.doi.org/10.1093/annonc/mdz384
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HoctonHcTBa N HepgocTaTkm NGS Ha ocHoBe PHK

[locTtonHcTBa:

*  BbISIBNAET NPAKTUYECKN BCE BUALI NEPECTPOEK, HE3ABNCMMO OT TOMO, 3HAaeM N1 Mbl BTOPOTO
napTHepa

* Mo3BONsieT 06HapPYKMBaTb CNUAHUSI TEHOB B Criyyasx ¢ 6ornee CnoXxHbIMU NepecTponkamu, Npu
KOTOpPbIX MOIMM NOTEPATLCS cneuuduyeckme canTbl CBSA3bIBaHUS Npanmepos

* onpegendeTt Hanun4yne casura paMmkm CHMTbiBaHUA
HepocTtaTku:

* BbICOKMe TpeboBaHus k kadecTBy obpasua: Ao 40% maTepuana He MOXeT ObITb MCCnegoBaHO
(NpeaHanuTUYeckne ycrnoBus, BKIOYasa BPEMS ULWEMUN, TUM U MPOAOIMKUTENBHOCTL hukcauum,
3anvBKy B napadwH)

* BbISIBNEHNE TPaHC-CNNancuHroBbIX U LMC-CnrnancuHroBbix cobbituii — PHK-oBbIX dheHoMeHOB, He
BeOyLMX K TpaHCnAUMmM NpoTerHa N He acCoLMMPYIOLLMXCS C OTBETOM Ha Tepanuio

Kenzui Taniue and Nobuyoshi Akimitsu N on-coding RNA 2021, 7, 10. https://doi.org/10.3390/ncrna7010010

* HeobxoamMmo nu nogknoyaTh HOBbIE METOAbLI ANArHOCTUKM (VIJ'IVI nepexoanTb Ha HUX C caMOro Haqana)?

» [lomMoryT v Ham HOBble METOAbI UCKITIOYUTL AUCKOPAAHTHOCTb, NpeackasaTtb YyBCTBUTENBHOCTb K Tepanum
M NPOrHo3?




12.12.2021

Cnacu60 3a BHMMaHue!
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