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Tpun ypoBHSA onyxorieBon brnonormu

OkpyxeHune MMMYHHbIN OTBET

[lpobriema: B3anmogencTemne ornyxonm um
OopraHnM3ma, Kak 1 cam KaHLeporeHe3 HaMHOro
CrloXXHee 3TUX 6a30BbLIX YPOBHEMN Onyxoneseii nober?

Raja J, Ludwig JM, Gettinger SN, Schalper KA, Kim HS. Oncolytic virus immunotherapy: future prospects for oncology. /] Immunother Cancer. 2018;6(1):140.



Knaccudgukauma no Tuny MULLEHN

KnHasbl AHTUrEeHbI Onyxonesble
KIETKU

A A

AnMUreHom [MpoTeacombl LINTOKMHBI

OzpomHasi npobriema: o4eHb MHOIO Lienei NpocTo HEBO3MOXXHO CrpynnUpoBaTh B eNHbIE KaTeropum

Lee YT, Tan YJ, Oon CE. Molecular targeted therapy: Treating cancer with specificity. Eur J Pharmacol. 2018 Sep 5;834:188-196.



Knaccudpumkauma no tuny «nynm»

HuskoMoneKkynspHsbl OHKOBUPYChbI U
e BellecTBa BaKLWHBbI

CO CTOpPOHBI CoO CTOPOHBI
OnyXonu OKPY>XEHUS

MoHoKnoHanbHoe

[eHHasa Tepanus
aHTUTENo

lMoumu ece HbIHe cyuwiecmeyroujue rpenapamaei nodrnadarom rnod oGHy u3 4 kameaopuu

Lee YT, Tan YJ, Oon CE. Molecular targeted therapy: Treating cancer with specificity. Eur J Pharmacol. 2018 Sep 5;834:188-196.



[pyrmne cyulecteyoLmMe Knaccmukaumn

« Obnapgatot 6bonee CTaTUCTUYECKUM N HAYYHbIM 3HA4YEHNEM

* Hanpumep, wkana JCR oueHmnBaeT aPPEKTUBHOCTD YXKe
CYLLECTBYIOLLMX, 000DpEHHLIX FDA npenapaToB 1 AenaeT Manbii
aKUEHT Ha pa3pabaTbiBaeMbIX

e lllkana ESMO nNporHo3npyeT noteHumnansHoe AeNCcTBUE TONMbLKO
NpoXoadaLmMx cTaguio paspaboTKn UIn KIMMHUYECKNX UCTbITAHUN

« CyLuecTBYeT K cxoxasd Wwkana NCT — oueHMBaET OnbIT NPUMEHEHUS
npenapartoB No pas3nn4yHoON UMeLoLLIENUCA nuTepartype



yrme CcyLlecTBYyoLlMe Krnaccugpukaumm

AMP / CAP / ASCO / ACMG ESMO
ESCAT
JCR ?
Tier 1
Level
ml
ESCAT Ipygst:g’ation."al thgra!:jeuﬂc options
I A: Retrospective studies
B: Prospective trials; endpoints not currently available
JCR Potential clinical significance _
rer2 R e
D: ?récl'nic:l trials / A e ‘ Hsk ESCAT | Il A: As ESCAT |, but in different entity Different entity
! ' e n 1l B: Alteration with predicted impact in same pathway | Level | A: Prospective study
as ESCAT m2 B: Retrospective study
C: Case reports
Hypothetical targets Level In vitro / in vivo results
ESCAT S B2 .
v IV A: in vivo or in vitro evidence
IV B: in silico evidence
ESCAT = Combination development
\"/ Objective response but not improved outcome
Level Biological rationale
JCR Unknown dinical signiicance m4 No clinical/preclinical data available
Tier 3 No convincing evidence of cancer association
JCR Benign variants ESCAT

- T o o Benign variants
Tier 4 No existing evidence of cancer association X g
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MuLLIEHN HU3KOMONEKYNSAPHbIX BELLIECTB: TUPO3UH-
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MmMmaTnHMO: Ha4Yano Ha4dan
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NOpyTUHNOG: 3aKpenneHne ycrnexon

FIGURE 1. MECHANISM OF ACTION OF IBRUTINIB
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Yke npumeHsaowmeca NMTK

Table 1 TKI launched on market

TKI Time to market Development company Target Application of disease
Imatinib 2001 Novartis Abl, PDGFR, SCFR CML, GIST

Gefitinib 2003 AstraZeneca EGFR NSCLC

Nilotinib 2004 Novartis Bcr-Abl, PDGFR CML

Sorafenib 2005 Bayer Raf, VEGFR, PDGER Advanced RCC
Sunitinib 2006 Pfizer PDGFR, VEGFR, GIST, Advanced RCC
Dasatinib 2006 Bristol-Myers Squibb Ber-Abl, SRC, PDGFR CML

Lapatinib 2007 GlaxoSmithKline EGFR Breast cancer
Pazopanib 2009 GlaxoSmithKline VEGFR, PDGFR, FGFR Advanced RCC,STS,NSCLC
Crizotinib 2011 Pfizer ALK NSCLC

Ruxolitinib 2011 Novartis JAK1, JAK2 myelofibrosis
vandetanib 2011 AstraZeneca VEGFR, EGFR Advanced Thyroid cancer
Axitinib 2012 Pfizer VEGFR Advanced RCC
Bosutinib 2012 Wyeth Abl, SRC CML

Afatinib 2013 Boehringer Ingelheim EGFR NSCLC

Erlotinib 2013 Roche EGFR NSCLC

Ceritinib 2014 Novartis ALK NSCLC

Osimertinib 2015 AstraZeneca EGFR NSCLC

Lenvatinib 2015 Eisai VEGFR DTC

Alectinib 2015 Roche ALK NSCLC

Regorafenib 2017 Bayer VEGFR, EGFR HCC, CRC,GIST
Neratinib 2017 Puma HER2 Breast cancer
Brigatinib 2017 Ariad ALK NSCLC




AnbTepHaTUBHbIE NYTU: aKTUBATOPbI NPOTEACOM

\ arfllzoml / i g
Misfolded -
( 1 / ™) Accumulation of

protein
| misfolded proteins

e
in the cell
208 {W

subunit *

Endoplasmatlc \
retlculum stress )

v

Cell cycle arrest / Apoptosis ‘_‘[U nf?éc;;c;r?srgtem]

/

B-subunit

26S proteasome

6’5‘1

Degraded peptides




[lenctByemM Ha KNETOYHbLIN LUK C
abemaunknmoom
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bbemM npuuenbHO ¢ UHIMbuTopamm PARP: novemy
9TO (OTHOCUTENBHO) Be3onacHoO?
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Bo3Bpalllaem anonTto3 C BEHETOKIAKCOM

Cytochrome ¢
Apoptosis

Konopleva M, Pollyea DA, Potluri J, et al. Efficacy and Biological Correlates of Response in a Phase Il Study of Venetoclax Monotherapy in Patients with Acute
Myelogenous Leukemia. Cancer Discov. 2016,;6(10):1106-1117.



bopemcsa ¢ menaHoMamu MHrIMbutopamm MEK v
B-Raf

I.PD0325901 Il. Trametinib
Selumetinib RO5126766
Cobimetinib GDC-0623
TAK733 G-573




HoBble ropu3oHTbI UMK HOBbIE NPOOIEMBbI?
MHrMbuTopbl Nono-kmHa3s

] PLK1 plays pivotal roles in mitosis, cytokinesis and DNA damage response

(Close correlations between PLK1 alterations and carcinogenesis have been widely documented
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Llennmcsa B aHrnoreHea: TIE-2 MHIMOUTOPDI
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Huang, H., Bhat, A., Woodnutt, G. et al. Targeting the ANGPT-TIE2 pathway in malignancy. Nat Rev Cancer 10, 575-585 (2010)



Topmo3um pacnpocTpaHeHune onyxonu: ROCK1
MHIMOUTOPBI

Hu C, Zhou H, Liu Y, et al. ROCK1 promotes migration and invasion of non-small-cell lung cancer cells through the PTEN/PI3K/FAK pathway. Int J Oncol.
2019;55(4).833-844.
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[lepevyeHb muieHen ana paspadboTku
TapreTHbIX NpenapaTos

Counrosun-1-pocdarsnie

G35 PaccessHHBIH CKIIEpO3

109 penenTopsl K50 Bonesns Kpona [pernoHapHbIi 3HTEPHUT]
K51 S13BeHHBIH KOIUT
140 Tlcopuas
110 OHKOTreHHBI OeTKOBBIH C49 3nokauecTBeHHOE HOBOOOpa30BaHHE APYTHX
KOMILIEKC - pe3ylbTar THIIOB COEIMHUTEILHOH U MATKAX TKaHEH
TpaHciokanuu SSX-SS18
u SYT - SSX1, SYT -
SSX2
111 Meruntpancdepasza EZH2 | C00-C97 3nokauecTBeHHBIe HOBOOOpa30BaHUS
112 | sSGC-pacTBopuMBIi 127 [Ipyrue ¢ opMBI JIETOYHO-CEPAECIHOM
TryaHWIaTIHKIA3HbIH HEJI0CTaTOYHOCTH
CTUMYIIATOD 128 Ipyrue Gone3HH JIETOYHBIX COCY/IOB
150 Cepnevnas HeIOCTaTOYHOCTh
113 | TPK-penenrop, Bce C00-C75 3noxa4yecTBeHHbIE HOBOOOpa30BaHUA
TIOATHIIBI YTOYHEHHBIX JIOKAIM3alUi, KOTOpble 0003Ha9eHbI KaK
NEpBUYHbIE WIIM NPEANON0KUTEIBHO IEPBUYHEIE,
KpoMe HOBOOOpazoBaHUH TUM(OHTHOH, KPOBETBOPHOH
U POACTBEHHBIX UM TKaHEH
114 | PHK-nomimepasa A98.4 Bone3ns, BEI3BaHHAs BUpYycoM D0ona

KOpPOHABHPYCOB

B 34.2 KoponaBupycHas HHQEKIUs HEYTOYHEHHOH
JIOKaJTH3aL UK

U04 Tspkenblit OCTpBIN pecrMpaTOpHBIA CHHPOM,
ATUnMYHas THEBMOHUS

U06 Bonesnb, BEI3BaHHAs BUPYCOM 3HKa

115

HHJIOJIaMHH- 2.3-
nuokcurenasa (U101 wiun
IDO1)

C18 3nokauecTBeHHOE HOBOOOpa3zoBaHHe 000 JOTHOH
KHIIIKHA

C19 3nokauecTBeHHOE HOBOOOpa3oBaHHUe
PEKTOCHUIMOHTHOTO COETUHEHHUS

C20 3nokxauecTBeHHOE HOBOOOpa3oBaHHE NPSIMOH
KHIIIKH

* B 2016 rogy Obin1 onybnukosaH npukas
« 06 ymeepxxdeHuUU rnepedyHs buomuweHeu
07151 pa3pabomkKu CX0oXux o
apmakomeparnesmu4yeckomy oelicmeuro
U yry4weHHbIX aHarno2o08 UHHO8aUUOHHbIX
JiIeKapCmMeeHHbIX rpernapamos»

« OH HaxoauTcst B NOCTOSIHHOW AopaboTke —

N cenyvac Hac4mMTbiBaeT 118 MULLEHEWN



TepaneBTn4yeckne MOHOKIMOHanbHbIE
aHTUTena: MHOrorpaHHOCTb Noaxoaa

ADCC ADCP PCD CDC ADC
Antibody-dependent Antibody-dependent Apoptosis, or Complement-dependent Antibody-drug
cell-mediated cytotoxicity cell-mediated phagocytosis programmed cell death cylotoxicity conjugate



[Ipobrnema banaHca B criyvae
NMPUMEHEHUSA HEKOTOPbIX
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Raja J, Ludwig JM, Gettinger SN, Schalper KA, Kim HS. Oncolytic virus immunotherapy: future prospects for oncology. J Immunother Cancer. 2018,6(1):140.



[lyTb NnpeogoneHusa |: OHKoONUTUYeCKne BUPYChbl

C cell infiltration

Raja J, Ludwig JM, Gettinger SN, Schalper KA, Kim HS. Oncolytic virus immunotherapy: future prospects for oncology. J Immunother Cancer. 2018,6(1):140.



nyTb npeononeHns ll: OHKOBaKUWMHbI
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Raja J, Ludwig JM, Gettinger SN, Schalper KA, Kim HS. Oncolytic virus immunotherapy: future prospects for oncology. J Immunother Cancer. 2018,6(1):140.



MHanBnayanbHOCTL — elle bonbLie npobnem ans
Knaccudpukaumm

Virus Strain Manufacturer  Phase Targeted Malignancy Primary or Adjuvant Therapy
Herpes Simplex Virus | Talimogene Laherparepvec Amgen 1 Breast Adjuvant
(T-Vec) 1l Melanoma Primary
| Pancreatic Primary
TBI-1401(HF10) Takara | Superficial Solid Tumors Primary
1l Melanoma Adjuvant
G207 MediGene Ib/1l Glioma Primary
HSV1716 Virtu Biologics  I/Il Mesothelioma Primary
| Bone, Sarcomas, Neuroblastomas ~ Primary
Adenovirus/Herpes ADV/HSV-tk Merck 1l Breast and NSCLC Adjuvant
Simplex Virus
Adenovirus LOAd703 Lokon Il Pancreatic Adjuvant
CG0070 Cold Genesys |l Bladder Primary
ColoAd1(Enadenotucirev) PsiOxus | Colorectal, NSCLC, Bladder, and Primary
Renal Cell
I Colorectal, Bladder, and Epithelial ~ Primary
| Ovarian Primary
ONCOS-102 Targovax Oy | Advanced Solid Tumors Adjuvant
| Melanoma Adjuvant
DNX-2401 DNAtrix Il Brain Adjuvant
VCN-01 VCN | Advanced Solid Tumors Adjuvant

Measles

Vaccinia

Reovirus

Coxsackievirus

Parvovirus
Polio/Rhinovirus

Vesicular Stomatitis Virus

MV-NIS

MV-NIS

GL-ONC1

Pexastimogene Devacirepvec
(Pexa-Vec)

REOLYSIN

CVA21(CAVATAK

H-1PV(ParvOryx)
PVSRIPO
VSV-hIFNbeta-NIS

Mayo

University of
Arkansas

Genelux

Jennerex

Oncolytics

Viralytics

Oryx GmbH
Duke
Mayo

1/l

1711
Il

I/lla
|
|

Breast and Head and Neck

Ovarian

Nerve Sheath
Mesothelioma
Multiple Myeloma
Multiple Myeloma

Advanced Solid Tumors
Head and Neck
Advanced Solid Tumors
Ovarian

Hepatocellular
Colorectal

Advanced Solid Tumors
Blue Cell

Melanoma, Lung, Renal Cell, Head

and Neck
Colorectal
Bladder

Pancreatic

Multiple Myeloma
Plasma Cell Cytoma
Ovarian and Peritoneal
Melanoma

NSCLC

Glioblastoma Multiforme

Glioma

Endometrial

Primary
Primary
Primary
Primary
Adjuvant
Adjuvant

Primary
Primary
Adjuvant
Primary
Adjuvant
Adjuvant
Adjuvant
Primary
Primary

Adjuvant

Adjuvant

Adjuvant
Adjuvant
Adjuvant
Adjuvant
Primary
Adjuvant
Primary
Primary

Primary



[1obaBnsgem xaoca: BCTpe4vanTe
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Targeted therapy
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BbiBOAObI

 TapreTHas Tepanus oyeHb bbICMPO pa3susaemcs — 3T0 OAHOBPEMEHHO

N XOpOoLIo, N NJioxo

* BbicTpoe pa3BuUTNE PE3UCTEHTHOCTU, MOCTOAHHOE OTKPbITUE HOBbIX
6uomMapKepoOB 1 BUAOB ONyXoJsier, MapKepbl 1 MULLEHN KOTOPbIX HaM

Heu3secmHbI — e€ orpoMHas npobnema

 Takme NOCTOSAHHbIE OTKPbLITUSA 3aTPYAHAT popMUpoBaHUE eQUHOU

Knaccudgukayuu, octaBnss npegnodteHne 6asam aaHHbIX

« Tepanus He ABNsieTcA NaHaueen — MHoraa npenaparbl Aaxe He

NMPOXOANAT KITMHNYECKNE UcnbiTaHna, pabortasa Ha bymare
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