Single Agent Activity of Anti-LAG3 Antibody
MD Anderson S
Gaﬁee{:(:enter Hussein Tawbi, MD, PhD

Professor & Deputy Chair

Making Cancer History’ Department of Melanoma Medical Oncology
Department of Investigational Cancer Therapeutics
Co-Director, MD Anderson Brain Metastasis Clinic

NASEM-National Cancer Policy Forum Workshop, Nov 14t 2022



Conflict of Interest Disclosure

Grant or research support: Paid Consultant:
Bristol Myers-Squibb Bristol Myers-Squibb
Novartis Genentech
Merck Novartis
Genentech Merck
GlaxoSmithKline .

Boxer Capital
EMD Serono
o Karyopharm
Elsal
_ lovance
Dragonfly Therapeutics
Eisai

RAPT Therapeutics
Jazz Pharmaceuticals

MD ANDERSON CANCER CENTER |\/| ed | cenna



CTLA-4 and PD-1

Blocking CTLA-4 and PD-1

Tumor microenvironment

(Cytokines, lysis, proliferation, s s S
migration|to tumor)

CTLA-4 blockade PD-1 blockade
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Single Agent or Combination Checkpoint Blockade
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Toxicity: organs, incidence, patterns
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Patients reporting event
Treatment-related AE, %

NIVO+IPI
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Any grade
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Grade 3/4 Any grade

NIVO
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Weber, et al., The Oncologist, 2016.




Combination checkpoint blockade

v"No improved overall survival over single agent anti-PD1

v Improved activity in several settings: brain metastases, neo-
adjuvant, rate melanoma subtypes (mucosal, acral, uveal).

v"Role in other malignancies:
»NSCLC,
»RCC,
»MSI-H CRC
»druvalumab+tremelimumab in HCC, etc..

v At the cost of increased toxicity

MD ANDERSON CANCER CENTER



LAG3 a marker of T cell exhaustion
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Naive CD8" Antigen cleared
aive

Tcell Antigen +

+ high inflammation

Highly polyfunctional memory CD8" T cell

Proliferative

IFN-y | TNF CTL IL-2 potential Apoptosis

4+ 4+ +4+ + +4+ -

Effector
CD8" T cell

costimulation
>

Chronic infection
Antigen persists

Apoptosis

IFN-y|TNF| CTL [iL-2 Proerative
+++|++|++/-|+/—| ++ |
SRR B
+/— |+/—| +/— | = l +/- |

S N B
- —

MD ANDERSON CANCER CENTER

o
[
L
h

? PD-1
| LAG-3
| CD244 (2B4)

CD160 (and so on)

Wherry, EJ. Nat Immunol. 2011

v" With chronic antigen
stimulation, T cells
progressively co-express
Inhibitory checkpoints

v' Expressed on CD4+ and CD8+
T cells

v" Also expressed on B cells, NK
cells, T,oys and pDCs



Milestones in LAG3 Blockade

LAG3 was first
discovered as a
novel 498-amino
acid type |
transmembrane

protein identified
on activated
human NK and T

First analysis
of the negative
regulatory
function of
LAG3 in mice
and
identification
of the KIEELE

An increase of soluble
LAG3 in patient sera

was shown to be a

prognostic factor in
patients with breast

cancer expessing
estrogen or
progesterone

LAG3 and PD1
were shown to
synergistically
regulate T cell
function to

promote tumoral
immune escape in
preclinical models

LSECtin and
galectin-3
identified as
ligands for LAG3,
which reduces the
frequency of
IFNy-producing
CD8* T cells (31,

cell lines (22)

motif (26)

1990 1992 2002

Identification of
MHC class Il as a
ligand for LAG3,
that binds via an
additional
proline-rich loop in
D1 with greater
affinity than CD4
30
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receptors (52)

2006

Eftilagimod
alpha entered
clinical trial—
a soluble
LAG3-Ig
fusion protein
designed as
an APC
activator (56)

®

2007 2012

LAG3 expression
shown to be
controlled by
metalloprotease-

mediated cleavage

of LAG3, to allow
for proliferation
and cytokine
production (49)

$3)

FGL]1 identified
as a soluble
ligand that
binds to LAG3;
FGL1 secreted
by tumors and

binds to D1 and

D2 of LAG3
(€20)

2013 2014/ 2017/ 2019

2015

entered clinical
trial to assess the
safety and efficacy
of relatlimab alone

and in combination
with nivolumab in
patients with solid
tumors

Andrews, et al. CCR 2022

2018

First-in-human studies of
two bispecific agents: (i)
tebotelimab—a bispecfic
DART molecule designed
to block PD1 and LAG3; (ii)
FS118, an anti-LAG3:PDLI1
bispecific antibody in
patients with advanced
malignancies (75, 76)

FDA approval of
relatlimab plus
nivolumab for
treatment of
patients with

unresectable or
metastatic
melanoma (69)

LAG3 discovered
to be associated
with the TCR-
CD3 complex and
found to

suppress
co-receptor:TCR
signaling by Lck
dissociation (35)




LAG3 ligand, MHC Class I1?

FGL1
Gal-3
CD4

MD ANDERSON CANCER CENTER Burnell, et al. Immunother Adv 2022.
Wang, et al. Cell 2019.

MHC
Class Il

LSECtin

N-linked
Glycans




LAG3 intracellular signaling

C Co-inhibition ! Co-stimulation

i TCR
Pis CD3 complex

b JLL e
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32 CD4

MHC Il

Workman, et al., J Immunol 2003.
Workman, et al., J Immunol 2005.

MD ANDERSON CANCER CENTER Burnell, et al., Immunother Adv 2022.

LAG3 dimerization required for optimal MHCII
binding

No ITIM & unique intracellular KIEELE motif

Role of EP Repeat & Serine phosphorylation site
FxXL more relevant

Co-localization with TCR/CD3 complex

LAG-3 activation leads to decreased ZAP70
phosphorylation

LAG-3 modulates TCR signaling




Anti-PD1/LAG3 Combo in MC38, B16 models
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v' Single agent Anti-LAG3 relatlimab has little anti-
tumor activity or T cell potentiation

v' Combination Anti-LAG3 + Anti-PD1 synergistic
with impressive tumor control correlative with
iIncreased CD8+ T cell activity

Woo, SR et al, Cancer Research 2012.




RELATIVITY-020: Monotherapy vs combo
Figure 2. Study Design for CA224020 (solid tumors)

Key Inclusion/Exclusion Criteria
* Patients aged 218 years with a'.dvanCEd solid tumors A 3 I Anti-LAG-3 Monotherapy (n = 13) B 1 Anti-LAG-3 Monotherapy (n = 13)
* Presence of >1 measurable lesion per RECIST v1.1¢ £ 3 100+ B Anti-LAG-3 + Nivolumab (n = 17) E 34 547 M Anti-LAG-3+ Nivolumab (n = 17)
. 258 904 ]
ECOG PS <1 o © g a0 a2 7 1 254
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. E8E o1 e
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240mg| | QW NSCLC (after anti-PD-1/PD-L1 ¢ Safety/tolerability (primary)® 2% T CDa Effector D8 Effector < 0T 04 Eftector CD8 Effector
80 mg Q2w therapy) and RCC « PK.PD A Memory Memory Memory Memory
20mg Q2w n = 6-12 patients per tumor type ¢ Preliminary efficacy i&ﬁﬁﬁ:&?ﬁ"ﬁ?ﬁfﬁﬂéﬁ:'?ﬁ ii;ig?gnaof C _ 1804 . D g 180 .
Q2W Ki67+ T cells in CD4 and CD8 effector memory -c-. 160+ o 160
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- . . o 20+ 204
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80mg Qw and NSCLC (first-line or after prior 1-0°) primary; dose expansion) an outlier data point provided.
Q2W n = 26-39 patients per tumor type * PK,PD

v" No activity for Single agent Relatlimab in PD-1 refractory pts

v Pharmacodynamic effects also indicating combo carries the impact
3 @HTawbi_MD
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Lipson, E et al, SITC 2016.



RELATIVITY-020: efficacy in PD-1 refractory
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RELATIVITY-047

Combination anti-LAG3 + anti-PD1 in First Line Met. Melanoma

« RELATIVITY-047 is a global, randomized, double-blind, gated, phase 2/3 study

Key eligibility criteria
» Previously untreated,

unresectable, or
metastatic melanoma

« ECOG PS 0-1

Stratification factors
« LAG-32

« PD-L1b

* BRAF

 AJCC v8 M stage

Database lock date
Median follow-up, mo
Minimum follow-up, mod

N=714

NIVO 480 mg IV Q4W

Primary endpoint
» PFS by BICR¢

Secondary endpoints
« 0S
* ORR by BICR®

March 9, 2021
13.2
1.3

Primary disclosure Updated disclosure

October 28, 2021
19.3
8.7

Data disclosed

Primary endpoint
* PFS

Primary endpoint
» Updated PFS

Secondary endpoints
« 0S¢
* ORR

Endpoints were tested
in hierarchy

PFS - OS - ORR

Tawbi, et al. NEJM, Jan 2022.

Y @HTawbi_MD

a AG-3 expression on immune cells (1%) determined by analytically validated IHC assay (Labcorp, Burlington, NC, USA); PPD-L1 expression on tumor cells (1%) determined by validated Agilent Dako PD-L1 IHC 28-8 pharmDx test (Agilent, Santa Clara,
CA, USA); <First tumor assessment (RECIST v1.1) performed 12 weeks after randomization, every 8 weeks up to 52 weeks, and then every 12 weeks; IMinimum potential follow-up (time from last patient randomized to last patient, last visit);
€0S boundary for statistical significance was P < 0.04302 (2-sided) analyzed at 69% power; target HR, 0.75.

NCT03470922; Tawbi HA, et al. N Engl J Med 2022;386:24-34.
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https://clinicaltrials.gov/ct2/show/NCT03470922

PFS, OS, and ORR in all randomized

RELATIVITY-047

patients

Updated PFS by BICR

mPFS, mo
(95% CI)

HR (95% Cl)

NIVO
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10.22
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No. at risk Months
NIVO + RELA 355 223 189 159 130 106 82 70 64 59 48 20 2 0
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Confirmed ORR by BICR

0S
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(n = 359)
mOS, mo NR 34.10
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100~ P value 0.0593
77.0%
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NIVO (n = 359)

ORR % (95% Cl)

43.1 (37.9-48.4)

32.6 (27.8-37.7)

DBL date: October 28, 2021. Median follow-up: 19.3 mo

Y @HTawbi_MD

Statistical model for HR and P value: stratified Cox proportional hazard model and stratified log-rank test. Stratified by LAG-3, BRAF mutation status, and AJCC M stage. PD-L1 was removed from stratification because it led to subgroups
with < 10 patients; OS boundary for statistical significance was P < 0.04302 (2-sided) analyzed at 69% power; target HR, 0.75; ORR could not be formally tested and was descriptively analyzed. Minimum potential follow-up (time from last

patient randomized to last patient last visit) was 8.7 mo.

Long GV, et al. Oral presentation at the American Society of Clinical Oncology (ASCO) 2022 March Plenary Series; March 15, 2022; Virtual. Abstract 360385.

Tawbi, et al. NEJM, Jan 2022.  °



Safety summary

RELATIVITY-047

NIVO (n = 359)

AE, n (%) Any grade Grade 3-4
Any AE 352 (99.2) 154 (43.4) 344 (95.8) 126 (35.1)
TRAE 297 (83.7) 75 (21.1) 260 (72.4) 40 (11.1)
Leading to discontinuation 54 (15.2) 32 (9.0) 26 (7.2) 13 (3.6)
TRAE > 10%
Pruritus 7 (24.5) 0 9 (16.4) 2 (0.6)
Fatigue 3 (23.4) (1.4) 7 (13.1) 1(0.3
Rash 9 (16.6) 3 (0.8) 8 (13.4) 2 (0.6)
Hypothyroidism 5 (15.5) 0 6 (12.8) 0
Arthralgia 3 (14.9) 3 (0.8) 29 (8.1) (0.3)
Diarrhea 53 (14.9) (1.1 36 (10.0) (0.6)
Vitiligo 45 (12.7) 42 (11.7) 0
Treatment-related deaths? 4 (1.1) 2 (0.6)

DBL date: October 28, 2021. Median follow-up: 19.3 mo. Includes events reported between first dose and 30 days after last dose of study therapy. Other grade 3-4 TRAEs that were associated with any-grade TRAEs occurring in < 10% of

patients not shown.

aTreatment-related deaths: NIVO + RELA (n = 4) - hemophagocytic lymphohistiocytosis, acute edema of the lung, pneumonitis, and multiorgan failure; NIVO (n = 2) -

sepsis and myocarditis, and worsening pneumonia.

12



Why more activity in first line?

Strong immunogenic conditions

Significant effect
of LAG-3 blockade
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Weak immunogenic conditions

Mild/absent effect
of LAG-3 blockade
)=
-
Yoy, -
. "5
Mild l
immunoregulatory

effect {
[T -
Weak [
TCR signalling
Lower LAG-3
expression

Burnell, et al. Immunother Adv 2022.

v" Given its impact on

modulating TCR signaling,
effect is amplified in
conditions of strong
Immunogenic signaling

Earlier stage of disease has
less T cell exhaustion,
more TCR signaling
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Agents in development targeting LAG3

Anti-LAG3: | APC
LAG3-lg PD1 mAb |
agonist combination |
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Summary and Conclusions

v LAG3is a novel checkpoint with unique mechanisms
v LAG3 blockade is now validated as a therapeutic target in combination
v FDA approval in melanoma starts a new era of investigation

v Many unanswered questions
»structure and function
»role in other settings like brain metastases
»Role in other cancers
»Combo with other checkpoints or other immune modulators
»Biomarkers of response/resistance critical to drive future breakthroughs

v Mechanism-driven evaluation for contribution of novel agent

MD ANDERSON CANCER CENTER
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