UMmyHONOrma Ha mesiaHOM —
MexXaHU3MU U TapreTu

Munyo MuHyee — HCBAJIX3
Kpacumup Kupoe — CBA/10

MyntungmncymnnanHapHu OHKONOrnYyHM Pa3roBopu U EKCTPaKTH



MenaHoOmMbT e aHTUreHeH U Npeau3BUKBA
MUMYHHA peaKuua

Brisk lymphocytic infiltrate patterns

Overall Survival by TiLs Grade Recurrence -free Survival by TILs Grade
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JloKa3aTencTBO 3a TOBA € HA/IMYUETO
Ha AaMmdounTHA MHPUATPaUUA U
CBbp3aHaTa C Hed No-A06pa obuwa
npexXnBameoct

biphasic VGP

- VGP melanoma ,( lymphocytes . epidermis I:l dermis




=~ OcBeH TOBa noABaTa Ha BUTUAUIO cnep,
MOPE
A7 MMYHOTEpanua Kopenaupa c obuwara

npexmnsaemocTt
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Vitiligo present
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OcHoBHa ¢YyHKLUMA HAa UMYHHATa cucTema e aa
pa3no3HaBa U pa3pyLlaBa HEONIACTUUYHU
KNeTKU

cell that wou‘lﬁ have
become cancer if it lived.

Cnep, ayroncua npu 45% ot 280 naumeHTn Hag 75 roaguHK, NOYUHANU
OT HepaKoBU 3abonasaHuA, ce OTKPUBAT MaZIUrHEeHU obpa3yBaHuA.



UmyHHU pedeKTu B T KneTKkuTe npu
Heon/sla3uu

* HapyweHuAa B eKcnpecuaTa Ha MOJIEKY/IU, y4acTBaLLM B
CUrHaNHaTa TPAHAYKLUMUA

* 3aryba Ha CD3¢ Bepurata Ha T KNeTbYHUA peLenTop

* Peuentop megumpaHa anonto3a Ha T KneTKu

* [MoTUCKaHeTO HAa NBbAHOUEHHOTO T-
KNeTbYHO CTUMY/ZIMHApEe OT TYMOPHUTE
KNeTKu Boau A0 TAXHOTO U3TOLL aBaHe




Tymop-obycnoBeHa uMmyHocynpecus

Tpu “check point” munwenun B perynaumara Ha
T-KNeTb4yHUA OTroBop

5 CTLA4
5 PD-1
> IDO B7-1or T cell

\
S g{v\‘
. ‘ PDL-1 |
or PDL-2

APC

(Dendritic Cell
or Macrophage

HopmanHo, npu AMKkBuAUpaHe Ha UHPEKUMO3HUA areHT, T KheTbuHUA
OTroBOP Ce NOTUCKA OT AeHAPUTHUTE KneTKu upes T.H. “check point”
moneKkynn. TYymopHUTe KNeTku n3nonssart To3m ¢usmonormieH
MeXaHU3bM 3a n3bAarsaHe OT UMYHOIOTUYHUA KOHTPO




Mo aHanorma c XpOHUYHUTE BUPYCHU MHPEKLUMU
npu Heonnasunun T-KNETHBYHOTO U3TOLLLABAHE Ce
pa3BMBa NPOrpecuMBHO U CTbNKOO6pPasHoO

@A® Mpu noasara Ha ‘escape”
@ BapnaHTu 3abonasaHeTto

nporpecupa u ce

yBe/ninyaBa TYMOPHUA
TOBap.

MU3BeCTeH KaTto
“nsrowasaHe”

Bb3MOXXHO e TaKuBa

‘”@ HenbaAHOUEHHOTO
@ @ CTUMynAUupaHe Ha T
1 KNeTKUTe BoAU A0 TAXHATA
‘ napanusa n peHomeHa
‘ %
CRCE
‘ TYMOP-PEaAKTUBHU
n3tToweHn T KNeTKu
@@ eBeHTya/IHO Aa
@*@ Tymopet | anonTosmpar.




Lymph Node:
Priming Phase

Activating Signal
B7 CD28

Inhibitory Signal, now
Blocked by Antibody

HauyanHa ¢pa3a Ha MMYyHHO
pa3no3HaBaHe - UHXUbupaHe Ha
CTLA-4 (MDX-010-Ipilimumab;
CP-675-Tremelimumab
KombuHauua c akTusHa
MMVHU3auualll




CTLA-4 uHXnbutopun B KAIMHUYHATA
NPaKTUKa:

Ipilimumab

. N3uano yosewko IgGl-kappa MOHOKNOHANHO aHTUTANO

0 CenektumHo cebp3Ba CTLA-4 BbpXy aKTUBUPAHU T KNeTKU
. Op06peHOo 3a KAMHUYHO NPUNOXKEeHue

Tremelimumab
O M3LI,F|I'IO YyOoBelLlUKo IgGZ MOHOK/NMOHA/THO aHTUTANO

. CenektoBHO cBbp3Ba CTLA-4 BbpXYy aKTUBUPAHU T KNeTKU
. BbB $pasa 2 KAIMHUUYHO NpoyyBaHe epeKTbT NoaobeH Ha

Ipilimumab
*  BvbB ¢$asa 3 KAMHUYHO NpPOoyYBaHe NO-/10LWN Pe3yaTaTu B
CpaBHeHue c gakapb6asuH



AKO TYMOPDBT € MUMYHOreHeH U Npeau3BuKBa MMYHHA
peaKuu1a To 3aL,0 ce cTUura Ao 3abonasaHe?
feHeTMUYHa HEeCTabUNHOCT U ceneKkuma Ha TYMOPHU KNETKM!U:
TeopuATa 3a Tpute E-ta HA UMYHHUA OTrOBOP —
Elimination, Equilibrium, Escape

CD8+
Tcell

CDB
Tce"

NK N )
/ \,.f/;/,
‘ma mphace(
—_—
G Q
\. @
MbpBUYHA ne3us EnvmuHupaHe Ha
NbpBUYHATa e3na
NumdoreHHa/xemoToreHHa Elimination
pasceiika

CD8+
Tcell

v

Mepuopa Ha netaprus

\-T-'

—_—_—
. Immunogenic 3aryba Ha aHTUreHn
' melanoma cell E e .
quilibrium
DaneuHu metactasu [DaneyHun mertacrasu

Non-immunogenic

mutated melanoma Equlllbrlum Escape

cell




i)

\«1(\)_1}1-1‘ MexaHnamu Ha “Escape”, npucbLum Ha

TYMOPHUTE KNEeTKU
1. HapyweHa Ha aHTUreHHA XapPaKTepPUCTUKA HA TYMOP:

e 3aryba Ha Knac | moneKkynu
 MyTtauua unm 3aryba Ha TYMOPHUN aHTUTEHMU

2. MoTUCcKaHe Ha UMYHHUA OTroBOp
' * HeedekTuBHa curHanusauma Kom T
nmmoouunTuTte
* HapyuweHuAa B peuentopuTte 3a NporpamumpaHa

KJ1eTbYyHa CMbPT
* CeKpeuua Ha UMYHOCYNPECUBHU LUTOKUHMU

’ 3. MpekomepHa npoandepauma Ha TYMOPHUTE KNETKU
WMYHHaTa CUCTEeMa He MOXe Aa Ce CNPaBu C
6bp3MHaTa, C KOATO TYMOPHUTE KNETKU ce aenar



Tumor:
Effector Phase

Inhibitory Signal, now
Blocked by Antibody

®a3a Ha UMyHHa aTaka

MHXMbupaHe Ha PD-1 - PD-L B3aumopgeincreue;
Anti-PD1 - MK-3745(Pemprolizumab);
MDX1106 (Nivolimumab); CT-011-
Pidilizumab)

Anti-PD L1 - BMS 986559; MPDL3280A un
MEDI4736.2.4.1.; MEDI4736;




A& '\ 3 T~
AHTUTeNna 6n0Kupar
T-kKnetbueH
— MHXM6UTOPHUA :
™ peuenTop,
pa3no3HaBaly . curHan kum PD-1 AHTuTena 6nokupar
TYMOPHM KNETKM : 7 CUrHanusaumATa upes
Tumour cell | \ PD-L

PD-1 e KOMHXUbUTOpPEH peuenTop BbpXyT U APYrn MMYHHU KNETKU
PD-L1 and PD-L2 ca auranau 3a PD-1

PD-1 cBbp3BaHe BOAM A0 HapyweHa T-KnetbuHa GYyHKUMA NPy HEONNa3nn m
XPOHUYBU BUPYCHU MHPEKLUU

BnokupaHe Ha PD-1 u/unu PD-L1 Bogu ao 6naronpuATHO NoBAUABaHE Ha
X043 Ha HeonacTU4YHU 3abonAaBaHMA NpU YOBEK

bnokupaHe Ha PD-1 neKyBa XpOHUYHU BUPYCHU UHEKLUN

PD-L, pearupa c
PD-1 1 notucka
T-KneTbuHUA

oTrosop




AHTU PD-1 areHTH — XYMaHU3MPaHU YOBELLKN MOHOK/IOHA/HU

aHTUTEenNa, cabp3Bawm PD-1 peuentopa Bbpxy membpaHarta Ha TILs u Tregs.
Cpepg 1ax ca:

Husonymab (Opdivo); nembponnsymab (Keytruda) n nuannnsyma6??
(CT-011); MEDI0680

AHTU PD-L1 areHTM - monoknonanum anturena 6nokupawm PD-

L1 KaTo:
BMS 936559; MPDL3280A n MEDI4736.2.4.1.

AHTUTeNa cpewy PD-1 610KMpaT B3aMMoO4eiCcTBUETO HA Ha TO3U peLenTop
KaKTto ¢ PD-L1, Taka u c PD-L2. Ha Teopusa ToBa 61 aoBeno Ao no-cuneH
K/IMHUYEH OTroBOp, HO U A0 YBe/IMYeHa TOKCUYHOCT.

O6paTtHO, areHTU, Kouto 6210KMpart camo PD-L1, 6u TpabBano Aa ca ¢ No-HUCKA
NPOTUBOTYMOPHA aKTUBHOCT M TOKCUUYHOCT.

3acera KIMHUYHATA aKTUBHOCT Ha aHTU- PD-1 u aHTu- PD-L1 aHTUTEena e
CpaBHMMa (BbNPOCU, KOUTO LLe ce pa3rneaar oT ceABally IEKTOPU Ha Tasun

cpewa).
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STAGE 4
CANCER GONE
. WITH

BAKING SODA

TREATMENT




Cemeuncteoto Ha CD28 peuentopuTte n
Tﬂxume NUraHam

expression B Monocyte DC, B, Monocyte / Non-lymphoid /-\

ICOS-L B7-H3 B7-H4 D-L1  PD-L2

name 3530 B7RP-1 "I-'Ir\llffslyfl1 i B7RP-2  B7x B7-H1  B7-DC
B7-H2 CD276 B7S1 c0274 coz73

| l | .

name AILIM g;;?z ?
CD278

expression T (act) T,B (act) T (const)? T (act)?

T 8 B 8




Big pharma in attack

Ligands Blocking Inhibitory Activating Agonistic Ligands
Antibodies Receptors Raceptors Antibodies

Ligand - directed Antibodies Ligand - directed Antibodies
=g -

Anti-PD-L1: BMS-936550 Anti-CD70: BMS-936561
MPDL3280A ARGX-110
MSB0010718C
MEDI4736

Anti-B7-H3: MGA271

Enoxupau.wl dHTUTENAa 3a: AroHMCTUYHU aHTUTENA 3a:

Nuranpgm eopxy AMNK:  Peuentopu (T knetkn) Peuentopu (T knetkn) Jiuraugm svpxy ANK

AHTH-PD-L1 CTLA-4 CD137
AHTN-B7-H3 PD-1 CD27
LAG-3 0X40 CD40

GITR GITR-L???



Treatment strategy

Examples of agents in clinical development

Reversing the inhibition of adaptive immunity (blocking T-cell checkpoint pathways)

Inhibiting the CTLA-4 checkpoint molecule®

Inhibiting the interaction between PD-1
checkpoint and its ligands®

Inhibiting the LAG-3 checkpoint molecule

Inhibiting the TIM-3 checkpoint

Inhibiting the adenosine A2A receptor

Ipilimumab: approved for melanoma
Tremelimumab: phase Il for malignant mesothelioma, HCC, melanoma

Nivolumab (anti-PD-1): phase lll for melanoma, NSCLC, RCC
Pembrolizumab (MK-3475; anti-PD-1): phase Ill for NSCLC, melanoma
MPDL3280A (RG7446; anti-PD-L1): phase Il for NSCLC

Pidilizumab (CT-011; anti-PD-1): phase Il for FL, prostate, pancreatic,
melanoma

AMP-514 (MEDI0680; anti-PD-1): phase | for solid tumors

MEDI4736 (anti-PD-L1): phase | for solid tumors

AMP-224 (recombinant PD-L-Fc fusion protein): phase | for solid tumors
rHIgM12B7 (anti-PD-L2): phase | for melanoma

IMP321: phase | for breast, RCC; phase Il for melanoma
BMS-986016: phase | for solid tumors

No agent undergoing clinical evaluation

No agent undergoing clinical evaluation

Switching on adaptive immunity (promoting T-cell costimulatory receptor signalling using agonist antibodies)

Promoting CD137 signalling

Enhancing OX-40 signalling
Promoting GITR signalling

Urelumab: phase | for B-cell NHL, CLL, solid tumors
PF-05082566: phase | for NHL

MEDI6469: phase Il for breast, prostate, solid tumors

TRX518: phase | for melanoma, solid tumors




Selected clinical trials of immunotherapies

Drugs

Target

Development phase/tumor type

Dual T-cell checkpoint blockade

Ipilimumab + nivolumab

Ipilimumab +
pembrolizumab
Tremelimumab +
MEDI4736

Nivolumab + BMS-986016

CTLA-4 + PD-1

CTLA-4 + PD-1
CTLA-4 + PD-L1

PD-1 + LAG-3

Phase Ill: melanoma; Phase I/Il: RCC, colon, NSCLC,
triple-negative breast cancer, gastric cancer pancreatic
cancer and small cell lung cancer

Phase |I: melanoma, RCC and NSCLC

Phase |: NSCLC, solid tumors

Phase I: solid tumors

T-cell blockade + costimulatory receptor agonists

CP-870,893 +
tremelimumab

CTLA -4 + CD40

Phase |: metastatic melanoma

T-cell blockade + improving the function of innate immune cells

Lirilumab + ipilimumab
Lirilumab + nivolumab

CTLA-4 + KIR
PD-1 + KIR

Phase I: solid tumors
Phase I: solid tumors

T-cell blockade + other immune system activators

Denenicokin + ipilimumab
Denenicokin + nivolumab
INCB024360 + ipilimumab
Indoximod + sipuleucel-T
Nivolumab + gp100, NY-
ESO-1

Ipilimumab + sipuleucel-T
Ipilimumab + TriMix-DC
Ipilimumab + NY-ESO-1
vaccine

Ipilimumab + adoptive cell
transfer

CTLA-4 + IL-21
PD-1 + IL-21
CTLA-4 + IDO
IDO + vaccine
PD-1 + vaccine

CTLA-4 + vaccine
CTLA-4 + vaccine
CTLA-4 + vaccine

CTLA-4 + passive
immunotherapy

Phase |: melanoma
Phase [: solid tumors
Phase |I: melanoma
Phase Il: prostate
Phase |I: melanoma

Phase IlI: prostate cancer
Phase Il: melanoma
Phase |: melanoma

Phase l/ll: melanoma




Selected clinical trials of immunotherapies (excluding ipilimumab) in combination with other

treatment modalities

Drugs Target Combination Development phase/tumor type
treatment modality
Tremelimumab CTLA-4 Gefitinib Phase |: NSCLC
Nivolumab PD-1 Chemotherapy?® Phase |: NSCLC
Dasatinib Phase |: CML
Bevacizumab Phase I: NSCLC
Erlotinib Phase |: NSCLC
Sunitinib or Phase Il: RCC
pazopanib
Pembrolizumab (MK- PD-1 Pazopanib, Phase I: RCC
3475) Lenalidomide + Phase I: multiple myeloma
dexamethasone
MPDL3280A (RG7446) PD-L1 Bevcizumab Phase II: RCC
Erlotinib Phase I: NSCLC
Vemurafenib Phase |: melanoma
MEDI14736 PD-L1 Trametinib + Phase I/1l: melanoma
dabrafenib
Pidilizumab (CT-011) PD-1 Rituximab Phase II: FL
Gemcitabine Phase II: pancreatic
FOLFOX Phase II: CRC [completed]
Sipuleucil-T + Phase II: prostate cancer
cyclophosphamide
IMP321 LAG-3 Paclitaxel Phase |: breast [completed]
Urelumab CD137 Rituximab Phase |: NHL
Chemotherapy Phase I: solid tumors
PF-05082566 CD137 Rituximab Phase I: NHL
CP-870,893 CD40 Paclitaxel/carboplatin  Phase I: solid tumors [completed]
Denenicokin [L-21 Sunitinib Phase I/ll: RCC
Sorafenib Phase I/ll: RCC
Rituximab Phase |: NHL
Indoximod IDO Docetaxel Phase II: breast







Pasnukata mexay
pa3pywaBaHeTO Ha UMYHHaTa
cucTema u CTUMY/ZIMPaHeTo e
Camo MHTepnpetauus

Ownnak Yonpa, Hocuten Ha
Hobenosa Harpaga no ¢pusuka 3a 1998 r.

AZ QUOTES




