Hay4Ho-nccnenoBaTenbCKuii UHCTUTYT YPOIOTUM U UHTEPBEHLIMOHHOWM
paguonorum umenun H.A. JlonaTknHa —
dunman depepanbHOro rocyaapCTBEHHONO BIOAKETHOTO yUpEXAEHNA
HaunoHanbHbIN MeANLMHCKUIA UCCnea0BaTeNbCKUIA LEHTP Pagnoaorum
MwuHucTepcTBa 3apaBooxpaHeHmna Poccuiickon Pepepauimn

depepanbHoe rocysapcTBeHHOe aBTOHOMHOe 0b6pa3oBaTtesibHoe
yypexaeHue Bbiclero obpasosaHusa Mepsbii MOCKOBCKUIA
rocyapCcTBEHHbIN MeANLUMHCKUI yHMBEpCUTEeT MMeHU U.M. CeyeHoBa
MuHucTepcTBa 3apaBooxpaHeHusa Poccuinickon depepaunn
CEYEHOBCKHIT (CeueHoBckuin yHuBEpCUTET)
VHHUBEPCHTET NHCTUTYT MONEKYNAPHOM MeAULUHbI

-
2

MWKPOCATEN/IUTHAA HECTABM/IbHOCTb U
MYTALMOHHAA HATPY3KA MPU MNNAHUPOBAHUM
NMMYHOTEPANMK ONYXOJIEN

K.M.H., 0oy. MuxaliineHko /.C.

IV exerogHbIi KoHrpecc Poccuiickoro obLiectsa oHkonatonoro; Mockea, 19-20 anpens 2019 +.

UmmyHOoTepanua

ﬂpomueoonyxoneeaﬂ ummMyHomepanus

KnetouHasn MonekynsipHas BakuuHbI
T-kneTkm TapreTHble LinToKunHbI LEHAPUTHbIE
(TCR, CAR) npenaparbi I\‘ —
TregKNETKN
(oeHunemnkMH)  Axtun-PD1: AHTU-CTLA4: IL2  IFNa OHKONUTHYecKne
nembponusymab,| ununumyma6b BMPYCbI
HMBONymab (HSV -T-VEC
cobCcTBEHHO, npv MeraHome)
AHTN-PD-L1: BaKLMHbI.
aTe3onuayma6, HPV — npoTtus onyxornen,
aBenyma6, accouumnpoBaHHbIX
AypBanyma6 ¢ HPV Bbicokoro pucka;
HBV — npoTtus

renaTouensonapHoro paka

IV exerogHbIn kKoHrpecc Poccuiickoro oblectsa oHkonartonoros; Mocksa, 19-20 anpens 2019 +.
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MpoTnBOOMNYXONEBBLIA UMMYHHbIN OTBET

Penpheral effector T cell MDSC

O o J

MHC Tumor antigen TCR

Antigen
processing/
presentation
machinery
T

] @ CTLA-4

B7-1/2 /
PD-L14 (& PD14
Glucose,arginine,
glutamme tryptoph}' Tumor infiltrating

o [ Yele) effector T cell

Adenosine,PGE W\
\ e

TGF-3,IL-8,IL-10,IL-18,
CSF1,VEGF,gangliosides,
ROS Kynurenlnes K+

\(

Tro

Tumor cell

D ¢

O
O

Liu M. et al., 2018
IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

dkcnpeccua PD-L1 Kak NporHOCTUYECKMIM NPU3HaK

M3 monekyn PD1, PD-L1, PD-L2 c acdekTMBHOCTBIO aHTU-PD1/PD-L1 Tepanuu

[JOCTOBEPHO accouunpoBaHa Torbko akcnpeccus PD-L1
NIFX — Hanbornee pacnpocTpaHeHHbI MeToq onpedeneHus akcnpeccum PD-L1

PD-1

Li Y. etal., 2016
Mpy HEMENKOKNETOYHOM pake Nerkoro:
Ha tepanuto HnBonymabom orBetunu 36% naumeHToB ¢ rmnepakcnpeccuen PD-L1

n 0% - 6e3 akcnpeccumn PD-L1
Ha tepanuio nem6ponundymabom otBeTnu 45% naumeHToB C rmnepakcnpeccuei

PD-L1 n 11% - 6e3 akcnpeccum PD-L1

IV exerofHbIf koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .
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TecTbl Ha PD-L1, ogobpeHHble FDA

Mpenapar Tun onyxonu MonokuTtenbHbIi pesynbrar recta Ha PD-L1
Nem6ponusymab HemeNKOKNeTouYHbIW paK Sierkoro TPS21% - akcnpeccus, TPS250% BUAMMBIX ONYXONEBbIX KNETOK -
(KEYTRUDE) runepakcnpeccus

ApeHoKapuMHOMa Kenyaka CPS21%
PaK Wweikn maTku CPS21%
YpoTenuanbHasa KapuMHoma CPS210%
Husonyma6 HemenKoKNeTouHbI pak erkoro *[OMKHO 6bITb He MeHee 100 onyxoneBbix KNETOK B 06pasue
(OPDIVO)
MenaHoma >1% OMyXxoNeBbIX KNETOK MMEeIOT MeMBpaHHOe OKpallnBaH1e
Atesonusymab YpoTennanbHas KapLumMHoma 25% OMyX0/1b-acCOLMMPOBAHHBIX UMMYHHbIX KNETOK
TECENTRI o
( Q) HemenKoKNeTOuHbIi paK erkoro 250% OnyxonesbiX KNETOK Uan 210% onyXonb-accoLUMpOBaHHbIX
MMMYHHbIX KNeTOK
Aypsanyma6 YpoTennanbHas KapLuuHoma JNio6oe n3 ycnosui:
(IMFINZI) (vHBa3uBHas nau ¢ >50% Onyxo/ieBbIX KNETOK
MmeTacTasupyouian) * ICP>1% 1 210% ONyX0/b-acCOLMMPOBAHHBIX UMMYHHbIX K/IETOK
* ICP=1% 1 Bce ONyX0/b-acCOLMMPOBAHHbIE UMMYHHbIE KNETKU

TPS — tumor proportion score — 90151 0ryxonesbIx Kemok ¢ MembpaHHbIM OKpaw usaHuem 6ol uHmeHcueHocmu; CPS — combined positive
SCOre — KOnu4yecmeo OKpalWeHHbIX KIemok (onyxonessix, numgoyumos, makpoghazos); ICP — immune cells present — npouyeHm onyxonu,
3aHAMBIL OMyXOIb-acCoUUUPO I y u

*  YacTb naumeHToB 6e3 runepakcnpeccun PD-L1 Toxe OTBEYAKOT Ha TapreTHy MMMYHOTEpanmio

»  Okcnpeccus PD-L1 BpeMeHHO MHAYLMPYETCA UMTOKMHAMUN M MOXET OTpaXaTb CTaTyC nauueHTa unv NnpoBOAUMYIO Tepanuio,
a He 0COBGEHHOCTH onyxonu

* B Hebonbluoii Mepe MOryT OTnu4aTbCcsi pe3ynbTathl Ha pasHbix TecT-cuctemax (Ventana SP263/Dako 28-8/Merck 22C3 —
KOHKOpAa@HTHOCTb 96%) (Zhang M. et al., 2018) O

Akcnpeccus PD-L1 kak eQMHCTBEHHbIN MapKep YyBCTBUTENbHOCTU K UMMYyHOTepanum —
HeAOCTaToO4HO!

IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

B uem naes reHeTMYECKOro TeCTUPOBAHMA NpPU
MMMYHOTEpPaAnnmn?

Yem Gonblue B onyxonu obpasyeTcs BUAOM3MEHEHHbIX OEMNKOB — ONyXoneBbIX
HEOaHTUreHOB — TeM B GonblUe Mepe OHa NpeacTaBnsieT cobon MULLEHb ANs
UMMYHHOW CUCTEMBI

O

OnyxoneBble HEOAHTUrEHbI 06PAa3YTCA BCIEACTBME TOYKOBLIX MyTaLuii B
KOOMPYIOLLMX UX reHaXx, GO Npu nepecTpoiikax ¢ o6pasoBaHUeEM XMMep

O

3HauuT, Yem Gonblue MyTaLWOHHAsA Harpy3ka B pacdeTe Ha reHOM OMyXOsneBon
KNeTKn, TeM, Kak oxunaaertcs, bonee acpdekTmBHbl GyayT npenaparsl,
aKTUBUPYOLLME NPOTUBOOMYXONEBbLIA UMMYHUTET

O

Bonpoc ocTaeTcs kak 6yaTo Gbl 3a ManbiM — pa3paboTaTb afekBaTHY METOAUKY
OLIEHKM MYTaLIMOHHOW Harpy3ku Asi UCTONb30BaHU S B KIMHUKE. ... ...

IV exerogHbIn kKoHrpecc Poccuiickoro oblectsa oHkonatonoros; Mockea, 19-20 anpens 2019 +.
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MexaHU3M MUKPOCATEN/IUTHOMN HECTabUNbHOCTH

MukpocamennumHasi HecmabunsHOCMb (MSl,
microsatellite instability) — nosiBneHne B reHome
OMyXOrneBOW KINEeTKU HOBbIX anneneri MUKpocaTennuToB
(NpocTbIX TaHAEMHbIX MOBTOPOB 1-7 n.H.) BCneacTBue
cboeB B paboTe cucTeMbl penapauuMnm HecrnapeHHbIX
OCHOBaHWU.

\a!

,/ﬁephcalion
/ Slippage
} \
~ a > -
o o
n Template n Daughter ~ N Pr
Next -
Replication \/\
v ' K "A v
Son M Q) (4)
Contraction Expansion
T4 1 base loop 2-4 base loop
Chatterjee N. et al., 2013 Imai K. et al., 2008

IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

MeTtopg onpegenenna MSI

Mccnegyembin ob6pasel KoHTponb
(onyxonb) (kpoOBb, YCNOBHO HOpMaribHasi TKaHb)
AHK OHK

JAuarHoctuyeckoe
3aKnioYeHne

IV exerofHbIf koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .
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AHaNIN3 MUKPOCATENIUTHOW HECTabnnbHOCTU

Boland C.R. et al.,, 1998: A National Cancer
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Martinez J.G. et al., 2012
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Murphy K.M. et al., 2006. Comparison of the
Microsatellite Instability Analysis System and
the Bethesda Panel for the Determination of
Microsatellite Instability in Colorectal Cancers.
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IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

C KaKkoW uenbio NpoBoAAT TecT Ha MSI?

. MSI-H noaTBepxaaetT cuHapom JIMHYa Npyn NOAO3PEHUN HA HEro 'y

NnauyneHTOB C KOJTOpPEeKTalibHbIM PakomM

MSI-H accounnpoBaH C nyyllein BbPKMBAEMOCTbIO Yy naumMeHToB Ha
cTagum  KOMOPEKTanbHOro  paka, OTCYTCTBMEM  HeobxooumocTwu
NPOBEAEHUS Y HUX afblOBaHTHOM Tepanuu 5-cptopypaunnom (ecrv Het
notepu akcnpeccun SMAD4 1 gpyrmx MapkepoB-mMoandUKaTopoBs)
MSI-H accouumpoBaH C 4YYBCTBUTENbHOCTLIO K aHTU-PD-1
MMMyHOTepanuun nembponusymabom (MSI-H response rate 50% vs
0% y MSS), HuBonymabom, HuUBoniymabom + nnunmmymadoom

. MSI-H accouuunpoBaHa ¢ myTaumusmm B2M (B aToM cnyyae Hapyliaetca

dyHKUna HLA-I, npeseHTauus aHTUreHOB, HakanmnuBarTCs T-KNeTku
PD-1+). Npu aTOM yBENUUMBAETCS BbPKMBAEMOCTb Ha paHHUX CTaausix,
HO MOXET BO3HMKATb PE3UCTEHTHOCTb K WHrMbmutopam PD-1 npu
UMMYHOTEpanNUM Ha NO34HUX cTagnsix (MenaHoma).

AHanus MSI| moxem 6bimb makxe rnposedeH ¢ nomouwbto UMX (MLH1, MSH2,
MSH6, PMS2), koHkopdaHmHocmb ¢ eeHemuyeckum mecmom 92% (Battaglin F. et

al

., 2018)

IV exerogHbIn kKoHrpecc Poccuiickoro oblectsa oHkonatonoros; Mockea, 19-20 anpens 2019 +.
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OrpaHunyeHuna Tecta MSI

TABLE 1. Frequency and Clinico-pathologic Features of Cancers With Microsatellite Instability High (MSI-H)

Frequency Frequency
Tumor Type (%) Tumor Type (o)
Thyroid carcinoma 63 Esophageal 7
Skin (sebaceous tumors) 35-60 adenoclarcmoma
Pancreatic 2-17
adenocarcinoma
Hepatocellular carcinoma 2-16
Endometrial carcinoma 26-33
-tiss ATC LR
Colorectal carcinoma 15-20 Soft-tissue sarcoma 25
Head and neck squamous 2-3
cell carcinoma
Ampullary carcinoma 10 Renal cell carcinoma 2
Ovarian carcinoma 10 Skin (melanoma) 1-11
Gastric carcinoma 8-22 .
Prostate carcinoma 1-2
Cervical cancer 8 Bladder cancer 1

83% onyxonen ¢ MSI-H nmetloT BbICOKYHO MYTaLMOHHYIO HarpysKy, HO Tonbko 16%

onyxorew C BbICOKOW MYTaLMOHHOW Harpy3kon knaccuduumpytot kak MSI-H (Chang
L. etal., 2017)

IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

Accoumauma MSI c MyTauMOHHOM Harpy3Kom

A All somatic mutations B Only nonsynonymous mutations
&0 " T-test, P=0.0019 T-test, P=0.00069
1 .
5 .
.
404 - .
- L ]
e
201
. .
Type
2 = | : : . EIMSI
zD Somatic mutations of at least 10% allele frequency C Exonic somatic mutations v
. T-test, P=0.012 . T-test, P=0.00092 MSS
60 1
.
401 = ]
- + L
201
‘
.
Mgl MSS Mg MSS
Sample type

Chaudhary R. et al. 2018.

MSI-H koppenupyeT ¢ MyTaunMoHHOM Harpy3kom npu KPP
He3aBMCUMO OT BapuaHTOB pacueta

IV exerogHbIn kKoHrpecc Poccuiickoro oblectsa oHkonatonoros; Mockea, 19-20 anpens 2019 +.
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OnpeaeneHne MyTauMOHHOM Harpyskm ¢ nomoulbto NGS

Bbigoenenne OHK

|

®parmeHTauus OHK, 6apkogupoBaHue, MMIMpoBaHWe ¢ agantepamu

|

KnonanbHas amnnudumkaumsa Gubnuortekn

|

CekBeHunpoBaHue

|

BuronHdopmaTnieckmin aHanua gaHHbIX

*  PasHbie mexHonozuu NGS ¢ pasnuyHol 3¢hcheKmueHOCMbIO 8bISIGNISIOM me Unu UHble
murbl Mymayud

B pasHbix akcriepumeHmax MymayuoHHas Hacpy3Ka onpedenﬂemc;l Ha 3K30M, 2eHHYyr
naHerslb, 2eHOM; rpu4vyemM pacdem MoXxem 3asucemb Om Ka4ecmea npoqmeHuti

O

HyeH KOHCeHCyC B MeToAuKe onpeneneHns MyTauMOHHOW Harpy3ku

IV exerofHbIl koHrpecc Poccuiickoro obiectsa oHkonaronoros; Mocksa, 19-20 anpensi 2019 .

MaHenb [Oncomine™ Tumor Mutation Load],
ThermoFisherScientific

Mutational load (tumor mutational burden — TMB) — KONMYECTBO HECUHOHUMMWYHbIX
COMaTMYECKNX BapuaHToB (MUCCEHC-, HOHCEHC-, MHAENN) B pacyeTe Ha 1 M.M.H.
KOOMpPYHOLLEN NocnefoBaTenbHOCTU, CEKBEHNPOBAHHOW C YAOBNETBOPUTENbLHBLIM
nokpbiTvem. MNanenb cogepxmt 409 reHosB.

Precalibration mutation load = (nonsynonymous somatic mutations x 10°) / total exonic bases with sufficient coverage
If precalibration mutation load 225, then mutation load = (precalibration mutation load - 25) x calibration slope + 25
If precalibration mutation load <25, then no calibration is required, mutation load = precalibration mutation load

481%

85%

II ”I I I oo
Ky 0.2 Ga

Figure 4 Substitution type of Somatic Mutations
6 X .0
Allele Ratio c-T W TG
C-G T-C
nt in COSMIC: 15

W C-A T>A
A pie chart dividing somatic mutations into é base substitution classes
[that is, C>A, C>G, C-T, T>A, T>C, T>G| based on their substitution type.

Ho noka HeT PY.....((

Oncomine™ Tumor Mutation Load Assay
USER GUIDE, ThermoFisherScientific
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Mpenmywiectsa n HeAOCTAaTKN MONEKYAAPHbIX
npeanKTopoB OTBETA Ha TAPreTHyt0 MMMYHOTEPANnIo

Advantages ‘ Disadvantages

Discordant results across studies

Poor negative predictive value: responses seen in PD-L1 negative tumors
Multiple antibodies in use to detect PD-L1

Unclear if composite score or tumor cell score is more reflective of the tumor
microenvironment

Biomarker is dynamic over time and does not reflect PD-1/PD-L1 interactions in
tumor draining lymph nodes

Does not assess status of the immune microenvironment

*  Most well-characterized biomarker to date
PD_L1 *  Rapid turn around time from biopsy

. . IHC assays are standardized specific to each therapy
Immunohistochemistry Relatively inexpensive

Multiple gene cluster assays used, difficult to standardize
5 : TCGA subtyping in patients treated with immunotherapy is limi small
Juminal cluster Il subtypes with atezolizumab CGA subtyping in patients treated with immunotherapy is limited to
numbers in each cohort (<60 patients in IMVigor study)

Basal cluster | subtype demonstrated increased ORR 3 ¢ 3 g
f * May require deep sequencing to appropriately identify the TCGA subtype
TCGA Subtvpmg with nivolumab therapy ) &

: 5 Responses are achieved in all 4 TCGA clusters, suggesting a low negative

*  Distinct classifications based on tumor gene e
predictive value

* Does not assess status of the immune microenvironment

*  Evidence of increased immunotherapy response in

signatures (i.e. few patients with gene signatures
between groups)

* Difficult to standardize between sequencing assays

S cleas caples of Ui Tabic Tesposes (26 mantix) Relative weight of SNPs and translocations not yet elucidated

in patients with high mutation burden

T mor M tat.onal Correlation demonstrated in subgroup analyses * Relationship between tumor mutation burden and neoantigen burden is still
u utati .
petwesn Wipognitiasion biren s ovezl & ;:dfg';efie uencing required to predict responders vs nonresponders
Burden response rates with atezolizumab and P q 8 req P P o

undetermined
Evolution of tumor over time may change the relative mutation burden
Does not assess status of the immune microenvironment

pembrolizumab

*  Higher reproducibility relative to PD-L1 IHC to

Sre it immuihersgy rspanies * No standardized commercially available gene panel as of vet. Multiple gene
Immune Cell Gene + Only biomarker assessing immune cellstatus rather  Panels currently avalable (T-cellpanel, combined T-celltumor cel panel, IFN-y
% specific)
i TR than t haracterist b .
Expression Profiling - c;"‘d:('::’;":’f:s;‘:;‘wme’apym sbgroup * suffcent negativepredictive value: responders seen nalgroups

analyses of nivolumab and pembrolizumab trials cost

Aggen D.H., Drake C.G. Biomarkers for immunotherapyin bladder cancer: a moving target. J Immun Ther Cancer (2017) 5:94
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Anl’OpVITM reHeTUu4eCKoro TeCTMpoBaHMA Npu
HeMe/IKOK/IeTOYHOM paKe s1erkoro
OnpepeneHue akTMBMpyrowmx MyTtaumn B 18-21 ak3zoHax EGFR

ecTb HeT

recoutMHUG, sproTuHuG  OnpeAeneHue TpaHcnokaumii ALK, ROS1

1 ecTb 1 HeT

.* Kpn3oTnHn6 OnpeneneHve MyTauMOHHOW Harpy3ku

orooee

lMpozpeccus onyxonu 4

A 1 V 1BbICOKaﬂ

: o T790M....'-- WUHIMBUTOPbI UMMYHHbIX

M HU3KaaA
: npeaenexne myrauun KOHTPOJIbHbIX TOYEK

: n C797S B EGFR

T790M 1 HET MyTauWin Unm oHx

: B LIMC-NONoXeHnn
OCUMEPTUHNO

XumMmuotepanus
T790M n C797S B

TPaHC-NONoXeHnu
Blons H. et al., 2019
KomMOuHaums 1 n 3 nokonenunsa aHTn-EGFR Hofman V. et al., 2019

TapreTHbIX NpenapaTtoB Berland L. et al., 2019
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MoporoBble YPOBHM MYTaLMOHHOW Harpysku npu
HEME/TKOK/IETOYHOM PaKe JIerkoro

HeMenkokneTouHbI pak Nnerkoro nmeet OOHY M3 CaMblX BbICOKMX MYTaLMOHHbIX Harpy3ok — B

cpenHem, 7.2 mut/Mb, npudem 12% cnyyaeB — 6onee 20 mut/Mb

ChekMate-026 lll pasa, HUBonymab, HEMENKOKIETOYHbIA Pak FNIerkoro, 3K3oM:
0o 100 mut/Mb — Huskas, 100-242 mut/Mb — cpegHsis, 243 n 6onee mut/Mb — Bbicokas
EHaGop F1CDx, aresonusymMab, HeMernKOKINeTO4YHbI! pak nerkoro, 324 reHa:

Enoporoebm yposeHb 16 mut/Mb

POPLAR Il cpa3a, aTe3onuaymat, HemMenKOKNeTOUYHbIA pak nerkoro, ans ctDNA:
noporosbIv ypoBeHs 14 mut/Mb

Opyrve Habopbl Ansi OLLeHKU MyTaLMOHHOM Harpy3ku B ctDNA: 394 1 62 reHa —

| pesynbTaThl COBMan b y 17% naumeHToB (.. kenatenbHo He MeHee 300 reHoB

Pe3ynkTaT 3aBMCUT OT KONM4YecTBa UccrieayeMbiX NIOKyCcoB, BUAa 6uomatepumana (tissue
DNA vs ctDNA), au3anHa uccrefoBaHusi, HO celyac psp uccnepgoBaTernen cuMTaroT

BbICOKOM Harpy3ky 6onee 10 mut/Mb, Hu3kon — meHee 5 mut/Mb
Berland L. et al., 2019
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MyTaLI,MOHHaFI HarpysKa B Meé€s1aHOME U KOJZTOPEKTA/IbHOM paKe
A PD-L1
n 2000 —
240 = [ ciinical benefit
444 ] [l no ciinical benefit
o 414 = 15001
LUAD 400 ] E
COAD 199 | | ]
HNSC** 279 = g 0%
PAAD 141 | ] e
BRCA 999 ]
BLCA 236 u o0
HR o
B _ MenaHoma; Lauss M. et al., 2017
Mutational loa:
n" 10 war
n v :
@
Lusc 175 ] .
LUAD , 473 n w0
COAD, 159 n ®
HNSC™ ~ 279 n w
PAAD 138 ] N
BRCA 968 |
G m m ::
L] 0s 1 15 2 25 L] I
Otod 6to® 10to1d 15t019 201024 251029 30-39 4010l S0t0EY E0toH T0to 150 = 150
HR Numeric Mutational Load Per Sample
Danilova L. et al., 2016 .
! KonopektanbHbiii pak; Stadler Z.K. et al., 2016
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3aknyeHue

Membponunsymab pekomeHpoBaH FDA naumeHtam ¢ MSI-H He3aBucumo ot

Tna onyxonu

Hvuaonyma6 pekoMeHgoBaH nauneHTaMm C HeMEJIKOKNEeTOYHbIM pakoM

TNIErKoro ¢ MyTaLMOHHOM Harpy3kon 6onblie 10 myTaumii Ha 1 M.M.H.

[nsa 6onblMHCTBA UCCNeOOBaHHbIX TUMOB OMyXOriel MOpPOroBbI YpPOBEHb
MYTaUMOHHOW Harpy3ku npy nnaHMpoBaHWM MMMYHOTEpanuu CoCTaBnseT

10-20 HECMHOHUMMWYHBIX MyTauui Ha 1 M.M.H.

Mpu onpefeneHnn MyTaLMOHHOW Haprpy3ku KenaTernbHO CeKBeHVMpPOoBaTb
€CMM He OK30M, TO TreHHble MaHenu, KOTOpble BKMOYaloT LeneBble
Koaupytowme yactu He meHee 300 reHoB; OUNLTPOBaTb OLIMOKK, KOTOpble

cnyyatotcs B FFPE-o6pa3suax us-3a dmkcaumm.
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