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Myeloma: Scope of the Problem

Median time to first relapse with current therapies: 3-4 yrs
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Confronting Disease Relapse in Myeloma
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Kumar SK, et al. Mayo Clin Proc. 2004;79:867-874.
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Current estimates for patients refractory to both
IMiDs and Pls

P and 08 frm To for patnts (=462} eciinga rsmens

b

Kumar et al, Leukemia 2017

Clonal Evolution with Progression
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Targeting the drivers- Myc: IMiDs

Schaffer et al, Nature. 454, 226-31 Stewart. ; Lu et al Science ; Kronke et al. Science 2014;343:301-305

Targeting the Proteasome

Gillmore, Cancer Cell, 12(2), p95-97, 14 August 2007; Anderson Clin Cancer Res 2016;22:5419-5427

Rational combination strategies
in relapsed, refractory MM
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Selected phase lll trials in relapsed

Name of trial Arm N PFS (months) ORR
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A.R.R.O.W. Study Design

1:1 Randomization

N =478

Relapsed and Refractory
MM

23 priorlines

Prior exposure to IMID & PI
28-day cycles

PS 01

Stratification:

« 1SS stage

Follow-up for Disease Status until
Confirmed PD
Long-term Follow-up for Survival

* Refractory to bortezomib

+ Age (<65 vs. 265)

Primary Endpoint: Progression-Free Survival Assessed by
Computational Algorithm Based on IMWG-URC

Kd
Kd Once-weekly




What about Len refractory patients?

Len-refractory RRMM

Available Efficacy Data on Len-refractory RRMM Patients
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Open-label, nonrandomized, multicenter, phase 1b study in RRMM patients
Per protocol, DARA was administered as a single first dose (n = 10) or as a splitfirst dose (n = 75)
ibilityltreatment Dosing schedule (28-day cycles) Endpoints
Primary
Relapsed MM .
Vopior ves arver e i i
SVt th TN - 5o st dose. 8 maaDays 201 Cyclt e
i Single frst dose: 16 mg/kg on C1D1 + ORR and duraton of rsponse
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Infusion Rates and IRRs: Split First Dose DARA (All Treated)

Split first dose IRRs (>1 patient)
during all infusions

Median (range
infusion time

Throatiita

and infusion times were consistent between single
and split first dose for subsequent infusions

50

Split first dose of DARA is feasible and improves patient convenience

PFS

* Median follow up: 12.0 months
12-month PFS
Len-exposed
All-treated

-refractory
fedian: 14.1 mo
0

Len
PFS benefit observed in len-refractory patients

What about Pomalidomide ?

6/18/2018
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Efficacy Results of Pomalidomide + LoDEX in advanced
RR MM (Phase ll/lll Studies MM002 & MMO003)

MM-002' MM-00322
Median follow-up, months 142 15.4
Median DoR, months 83 7.5
Median PFS, months 42 40
Median OS, months. 165 134
1 RichardsonP a2
oo, P g S, S oS08 o

Efficacy Results of POM-based Triple Therapy
Combinations in Advanced RRMM

OPTIMISMM Study Design and methods

PVd (n=281)
11412

Vd (n=278)

1.3 mgim?
cycles 1-8: days 1, 4,8, 11721
cycle 9+ days 1 and 8721
20mg (575 y) or 10 mg (>75)
day of and day after BORT

+ Study endpoints
~ Primary: PF
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Progression-Free Survival (ITT Population)

« OPTIMISMM met its primary endpoint, demonstrating a clinically meaningful and
statistically significant improvement in PFS with PVd vs Vd

Events/N | MedianPFS. | HR (95% Cl)

<.0001

00

No. atRisk

What is New in MM

oral
proteasome.
inhibitors

+ kazomib,

- Oprozomib
- Marizomib

- ACY241 - Dinaciclib fl - isatuximab

“Pm
(LGH447)

+ Trametinib

HDACI histone deacetylase nhibitor

oo , R —————— .
I Oprozomib in My still in develop
nonhematologic AEs It d
PN low.
dphase: schedule: g/day in the 2/7 step-up
150/180 mg/day i 5114
improved
tolerability.

mm pl study
with a target of 94 patients; all patients are now receiving a new (extended-
release) formulation of oprozomib.

tivity, with responses
MM,




CC-122: New IMiD

Venetoclax Background

BCL-2 and MCL-1 promote multiple myeloma (MM) cell survival

Venetoclax is a selective, orally available small molecule BCL-2 inhibitor and
bortezomib can indirectly inhibit MCL-1

Venetoclax enhanced bortezomib

[.r..,: newx, :wm:

BOL-2% MACL1

Phase 1 Venetoclax for RRMM:

response and TTP in all patients and by

t(11;14) status

18 cr W n B vors B Time to Pragression
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I Ph 1: Venetoclax in combination with Btz+Dex

Ven (50-500mg po daily); Btz (1.3mg/msq days 1,4,8,11);
Dex (20mg days 1-2, 4-5, 8-9, 11-12) x8 cycles N=32

Response % Cytogenetics ORR %
(36 pts) (36 pts)
75%

CR 9% (3) (11;14) (n=4)

VGPR 1% (4) t(4;14) (n=3) 33%

PR 25% (10) del17p (n=8)  25%
Hyperdiploid 64%
n=14)

APhase 3, i i double b\ind.. placeb trolled study of

plus. ib an in subjects with relapsed or
refractory myeloma in 1-3 prior lines of therapy and are sensitive or naive to
proteasome inhibitors

Chanan-Khan Lugano 2015

Selinexor Mechanism of Action

Exportin 1 (XPO1) is the only nuclear
exporter for the majority of tumor
suppressor proteins (TSPs), the
glucocorticoid receptor (GR), and elF4E-
bound oncoprotein mRNAS

Selinexor is a first-in-class XPO1 inhibitor
that induces nuclear retention and
activation of TSPs and the GR in the
presence of steroids and suppresses

oncoprotein expression

Tracking Genetic Hetrogeneity
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BASKET STUDY: VEMURAFENIB
for BRAF mutant MM (n=9)

Raje et al, ASH 2015

An open-label, pilot study of dabrafenib
and/or trametinib in patients with
relapsed and/or refractory multiple
myeloma

Jens Lohr, MD PhD
Noopur Raje, MD

BCMA: A Promising Target in

B cell maturation antigen (BCMA)

= A member of the TNF receptor superfamily

= Expression is largely restricted to plasma
cells and mature B cells

= Not detectable in any other normal tissues

= Expressed nearly universally on multiple
myeloma cells Multiple myeloma cells

= Anti-MM efficacy validated in initial studies’ expressing BCMA

(brown color = BCMA protein)

6/18/2018
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GSK 2857916:Background

requisite for long-lived plasma cells’ survival
BCMA is broadly expressed on malignant
plasma cells

GSK2857916: humanized, afucosylated IgG 1
anti-BCMA antibody; neulralization

of soluble BCMA

Preclinical studies demonstrate its selective
and potent activity"

GSK2857916

Cytotoxic
agent

Atucosyiaton JREEES

Tai YT, et o, Blood 2014:123(20)3128:3

DREAMM-1 Part 2: Maximum % Reduction in
M-Protein or Free Light Chain from Baseline

)
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Four mechanisms of action:

Immunogenic cell death
BCMA receptor signaing inhibition

ADC

.
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DREAMM-1 Part 2: Efficacy —

Proaression-free Survival and duration of response

.
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i
H
i
Number of subjects. 35 Number of subjects 21
Progressed or died 15 (43%) Progressed or died 4(19%)
Censored, fiu ended 3 (9%) Censored, flu ended
Censored, flu ongoing 17 (49%) Censored, flu ongoing 17(81%)
Progression-free survival (months) Duration of response (months)
5% Cl) 23(07,6.8) Q1 (95% Cl) 67(16,-)
Median (95% CI) 7.9(3,9) Median (95% CI) NIA(6.7, )
Q3 (95% CI) NIA Q3 (95% CI) NIA

12



Chimeric Antigen Receptor (CAR) T cells
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bb2121: AN OPTIMAL BCMA CAR T CELL DESIGN

bb2121 CAR Design

0 I - . o o
, ;

« Autologous T cells transduced with a lentiviral vector encoding a CAR specific for human BCMA
« State of the art lentiviral vector system

» Optimal 4-1BB costimulatory signaling domain: associated with less acute toxicity and more
durable CAR T cell persistence than CD28 costimulatory domain’

PROGRESSION-FREE SURVIVAL

+ mPFS of 11.8 months at active doses (2150 x 108 CAR+ T cells) in 18 subjects in dose escalation phase
+ mPFS of 17.7 months in 16 responding subjects who are MRD-negative

PFS at Inactive (50 x 10°) and Active (150-800  10) Dose Levels® PFS in MRD-Negative

6/18/2018
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Current Understanding

Combinations will allow us to improve responses
and cure a higher fraction of patients.

Drugs with different MOA will overcome genetic
heterogeneity

High risk disease can be identified and
specifically targeted

14



Future Directions in Myeloma Post ASCO:
Clinical Trials

Krina Patel MD MSc
Assistant Professor
Department of Lymphoma/Myeloma
University of Texas MD Anderson Cancer Center

Optimizing Dosing Schedule

Once-weekly Versus Twice-weekly
Carfilzomib Dosing in Patients with
Relapsed and Refractory Multiple
Myeloma: Results of the Randomized
Phase 3 Study A.R.R.O.W.

el 4

v 2018 ASCO s surmoca . Mharis-Victorla st
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+ Relapsed and Refractory MM

+ 2:3 prior nes

A.R.R.O.W. Study Rationale

= To develop a more convenient carfilzomib regimen, once ed in the
phase 1/2 CHAMPION-1 study in RRMM patients prior lines of therapy'
- Establ the maximum tolerated dose (MTD) of carfilzomib at 70 mg/m?
= ORR was 77% and median PFS was 1
patients at MTD

« Based on promising results of the CHAMPION-1 study and to further explore the once-
s initiated to compare o ly Kd at 70
? in patients with relapsed and refractory

Victeriamatess

Presented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting

A.R.R.O0.W. Study Design

1:1 Randomization
N=478

+ Prior exposure to WD & Pl
[l mib or

28-day cycles

230 ml/min Arm B: Twice-weekly carfilzomib + dex
{10 min infusion of K)
fcation: Carfitzomib 20 mg/m? IV D1, 2 (Cycle 1)
mg/m® IV D8, 9, 15, 16 (Cycle 1), 01,2, 8,9, 15, 16

e
* Refractory to bortezomib Dexamethasone 40 mg IV/PO 01, 8, 15 (Al cycles)
+ Age (<85 v p85) Dexamethasone 40 mg IV/PO D22 (Cyeles 1-9 only)

Follow-up for Disease Status until
Confirmed PO

s Marls-VictcrlaMatess

Presented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting

Primary Endpoint: PFS

ented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting

Leng-term Fellow-up for Survival

6/18/2018




Overall Response Rates

weekly (n=238)

Presented By Maria-Victoria Mateos at 2018 ASCO Annual M

Adverse Events Summary

Once-weekly Kd
(n=238)

Leading to carfilzomi discontinuation
Leading to carfilzomib dose reduction

Deaths on study, %
Treatmentrelated deaths n (%)
* sepsis (1), acute respiratory distre
** congestive heart fallure (1)
ure-adjusted incidence of grade 23 AEs was slightly higher in

P iy up, but the
xposure-adjusted far SAEs, AEs leading to carfilzomib discontinuation, or death were similar between the
treatment groups

Presented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting

Adverse Events of Interest

peseen | e | e |
(n=238) (n=235)

. T T T T

Peripheral neuropathy 4 a 7 <1

Acute renal failure 4 7

Cardiac failure

Ischemic heart disease

7
4
2

Pulmonary hypertension

- Safety finding:
were identified.

el ke UL coem

Presented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting
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Overall Survival (0S)

Moaiths

Presented By Maria-Victoria Mateos at 2018 ASCO Annual M

Conclusions

significantly
ion or death by 30.7% compare

ho received onc
atients who

Thus, in compa : y K > 27 mg 3 weekly Kd at 70 mg/m

Showed a favorable benefit-risk profile for patients with RRMM

e and can improve access to an efficacious therapy for
ly visits to the

200 ASCO

hioediFLcom 15

Presented By Maria-Victoria Mateos at 2018 ASCO Annual Meeting

Maintenance Revlimid

Does dose matter?
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Abstract 8016 (226971)

Maintenance Therapy with 25 versus 5 mg
Lenalidomide after Prolonged
Lenalidomide Consolidation Therapy

in Newly-Diagnosed, Transplant-Eligible
Patients with Multiple Myeloma

WBASCO e o 3

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting

o e

. 208ASCO

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting

0BASCO o e s

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting




Response

- Remission category improved in

26% of pts during CT and 1
%) and 7% (3%) during first

second) year of MT in Arm A 25
mg and Arm B 5 mg
Looking at best response at any
time during MT, nd 23 %
pts in arm A and B achieved sCR

WBASCO e =

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting

EFS and OS

Frimary Endpoint:
EFS from randomisation

median months
25mg Len 448
\ Smg Llen 33,0

2018 ASCO [

Secondary Endpoint;
08 from randsmisation

len  Len
05 2Smg Smg
dyears 9% 67%

Hazard ratio 0.6 (0.37 - 0.1.18)
o

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting

Bue ta disease progression
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26 (20%)
1%
5 (5%)
22910.3- 63)

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting
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Conclusions

* Low-dose lenalidomide is associated with significantly shorter
EFS compared to the concept of upholding high-dose
lenalidomide.

* The rate of toxicity observed and the need for dose reductions
in most patients requires reconsideration of the high-dose
schedule and awaits outcomes of long-term OS analyses

WBASCO e jouss s

Presented By Elizabeth O"Donnell at 2018 ASCO Annual Meeting

Targeted therapy

Phase 2 Study of Venetoclax Plus Carfilzomib and
Dexamethasone in Patients With
Relapsed/Refractory Multiple Myeloma

Luciana I. Costa,’ Edward Stadtmauer,? Gareth Morgan,* Gregory Monchan,* Tibor Kovacsovics,® Nichalas Burwick,®
Andrzej Jakubowiak,” Mehrdad Mobasher? Kevin Freise,” Jeremy A, Ross,” John Pesko,” Wijith Munasinghe,” Jaclyn
Cordero,” Lura Morris,” Paulo Maciag,” Orlanda F. Bueno,” Shaji Kumar™®

Iriversity of Alakama at Birmingham, Birmingham, AL {University of Pennsyluania, Philadelphia, PA; University of Arkansas far Medical Sciences, Little
Risck, AR “niversity of Kentucky, Lexingten, K¥: “Huntsman Cancer Institute, University of Utah, Salt Lake City, UT: VA Puget Sound Health Care Syster,
Unéversity of Washington, Seattle, WA; ‘The University of Chicago Medicine, Chicago, ILi 'Genentech Inc., South San Francisco, CA; *AblbVie Inc, Narth
Chicago, I, ¥May Clinic, Rochester, MN

American Society of Clinical Oncology [ASCO) - 54 Annual Mesting
Chicaga, ILUSA ® June 1,2018

Presented By Luciano Costa at 2018 ASCO Annual Meeting
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Study Overview

= Phase 2, dose-escalation study of venetoclax combined with K and dexamethascne (Venkd) for
relapsed/refractory MM (NCT02839052)

o Part 1: Dose escalation; Part 2: Expansion with selected dose

o Primary study objectives: Safety and

o Secondaryand exploratory objectives: PK, ORR, TTP, DoR, MRD sub-study by FDG-PET scan imaging

Key Inclusion criteria; Key Exclusion criteria:
*  Previously treated MM [1-3 prior therapy) *  Prior treatment with K
- Pirefractary (besides K] were allowed +  Grade 3 or 4 peripheral neuropathy
* Measurable Disease »  Significant cardiovascular disease, including
~ Moprotein 20,5 g/l {serum)/2200 mg/24h [urine] uncantrolled angina, hypertension, arrhythmia,
SFLC 210 mg/fdl and LVEF = 40%
*  ECOG Score <2
*  Adequate Organ Function
- ANC 21000/ - Hb 2B g/dl

- Platelets 250.000/mm’ - CrCl 230 ml/min

Presented By Luciano Costa at 2018 ASCO Annual Meeting

Dosing

= Patlents received treatment in 28-day cycles:

Day 12 g9 1516 2223 23._

8- 3. o
= ae o
]

Dosing regimens:
Ven 400 mg QD + K 27 mg/m? + d 40 mg
Ve 800 mg OD + K 27 mg/m? +d 40 mg

Ven 800 mg QD + K 70 mg/m? + d 40 mg b4 S
Ven 800 mg QD + K 56 mg/m? + d 20 mg a8 bote] oo
® Kfcarfilzomib)dose  © d [desamethasane] dose

= Carfilzomib was administered at 20mg/m? on cycle 1 days 1and 2

= The 27mgfm? and 56mg/m? carfilzamib twice weekly dosing were based an the USPI

= Patients stay on combination therapy for up to 18 cycles with the option to continue on venetoclax menotherapy

As of 1BAMZD18

Presented By Luciano Costa at 2018 ASCO Annual Meeting

Enrollment and Patient Disposition

A conon1: Cohort2: Cohort 3t Cohort 4:

Enrolled Es:‘“"':"m Y enicoms ven 800 mg Ven 800 mg Ven 800
(5 01 Ape 15,2018 icwdesor (U Ly o7 gt +K 27 ma/r? +K70 mgin +K 58 g/
=42 D'm“;;;‘:“'“") E +da0mg +da0mg sdaomg +d20mg

H Ned N3 N=6 N=3

ey
n=din Cahort 4
ne8in Expansion Expansion
Nt Ven 800 g
+K70mg/m2
+d A0 mg
N=14.

a1 discontinued by withds
{influenza and praumania)
b This dosa combinatian was selected for the expansian based on patient

nsent, and 2 peaple

d not complete 1

wing

TeSURS (Bevenasn o s Siea 2016
s of 18Ap2018

Presented By Luciano Costa at 2018 ASCO Annual Meeting
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Summary of Safety (N=42)

Any adverse event 40(95) 29(69) Any serious event 12(29)

AEs for 220% of patients for any grade or for 210% with grade 3/4 Serious adverse events in 22 patients
Diarrhea 24(57) 0 Acute kidney injury 2(5)
Fatigue 17 (41} im Congestive heart failure 2(5)
Platelet count decreased 15(36) El0] Influenza 2(s)
Nausea 14(33) 112) Pneumonia 2(5)
Lymphocyte count decreased 13 (31) 10024 GypersaEs of interest
Dyspnea 10(24) 2(5) S e
Insomnia 10(24) 1020
WBC count decreased 9(21) 4(10)

Other AEs of interest
Hypertension 4(10) 3

By MedDRA pratared forms
. ptent vess (11,14 st wioh »B0% B fbiaton at scrsanieg. wa hosgitalied, rsceived ikt and alopuringl TLS ks reschved and beal

tesumed
A%of 18APEDIE 10

Presented By Luciano Costa at 2018 ASCO Annual Meeting

Objective Responses in All Patients and Those Refractory
to Pls and IMiDs

B sCR B CR mE VGFR B PR

100
- 869

z ORR = 83% ORR = 86% ORR =79% ORR = 80%
g 80 7% :
ko
T 60
5 57% 79% 53% 80%
5

40
£
H
© 20
5
&

W |

All Patients IMID Double
N=30 N=14 N=19 N=10

§ PR s unzorfmed 66 of 1BARIIE 11

Presented By Luciano Costa at 2018 ASCO Annual Meeting

Conclusions

= To date, the combination of VenKd appears tolerable with no additional safety concerns

— Once weekly dose of carfilzomib (70mg/m?) was selected based on patient convenience
and the CHAMPION-1 study results!

= VenKd has shown promising preliminary efficacy (ORR of 83%, and =VGPR of 57%) that
supports the investigation of this combination in patients with relapsed/refractory multiple
myeloma

— While responses in the small subset of t(11;14) patients were highest, high-risk and
standard-risk patients had comparable responses with Venkd

Venetoclax exposures when co-administered with carfilzomib appear comparable to those
observed when venetoclax was co-administered with bortezomib

= The study continues with 42 patients enrolled to date

1, Barenson stal Blood 2016 14

Presented By Luciano Costa at 2018 ASCO Annual Meeting




New combinations with “old”drugs

ABSTRACT 8001

Pomalidomide, Bortezomib, and Low-Dose Dexamethasone
(Pvd) vs Bortezomib and Low-Dose Dexamethasone (Vd) in
Lenalidomide-Exposed Patients With Relapsed or Refractory
Multiple Myeloma: Phase 3 OPTIMISMM Trial
Paul Richardson,! Albert Oriol,? Meral Beksac,? Anna Marina Liberati,* Monica Galli,
Fredrik Schjesvold, linds Lindsay,” Katja Weisel,? Darrels Wh\:g *Thierry Facon,’® Jesus San Miguel

Kazutaka Sunami, 12 Peter O'Gorman, ™ Pieter Sonneveld M Xin Yu,1* Thomas Doers1* Amine Bensmain
Mohamed Zaki, ™ Kenneth Anderson,! Meletios Dimapoulos'® on be

ented By Paul Richardson at 2018 ASCO Annual Meeting

PHASE 3 OPTIMISMM STUDY DESIGN

21-ddoy cycles

Follow-up visit (T falow-up
28 days after Tx

oo e to PD
unaceeptable

Vd In = 278) PO 1> discontinued prior o PD
3/ st
Cyces 1801, 4,8, 1
cycke+ D 1ands
(£ 75 v) or L mg (= 75 )
day of and day after BOAT

= Prior regimens [1 v AR by IMWG
= B2-microglobulin at screening = Key exploratory: TTR, PFS2, effi
{<35mg/lvs235 /L s > 5.5 mg/L]

+ Data cuto: 26,2007

s srwinnga PR p— " — NCTOL7S4528

Presented By Paul Richardson at 2018 ASCO Annual Meeting
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PATIENT DISPOSITION (ITT)

+ Median treatment duration: 8.8 months with Pvd vs 4.9 months with vd
+ Median follow-up: 15.9 months
* Most common reason for treatment discontinuation was PD

Median duration of treatment, months* ¥ 49

Ongoing treatment, n (%) 1 45 (16.2)

Discontinued treatment, n (%) 185 (65.8) 225 (80.9)
PD 110(39.1) 131 (47.1)
AE 3010.7) 49(17.6)
Withdrawal of consent 21(7.5) 21(7.6)
Death (all cause) 18(6.4) 8(32)
Other? 6{21) 15 (5.4)

Presented By Paul Richardson at 2018 ASCO Annual Meeting

PROGRESSION-FREE SURVIVAL (ITT)

+ PVd reduced the risk of progression and death by 39% compared with Vd

Median PFS,|  HR(95% CI)
| R e | PValue
Pvd | 154/281 1120 | .61 (0.480.77)
vd | 162/278 7.10 <.0001
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z
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Presented By Paul Richardson at 2018 ASCO Annual Meeting

RESPONSE

= ORR was significantly higher with PVd vs Vd in the ITT population (P <.001) and In patients with 1 prior line
of therapy (P <.001)
— P led to deeper respanses with higher sCR/CR and 2 VGPR rates vs vd
= Median TTR was 0.9 vs 1.4 months and median DOR was 13,7 vs 10.9 menths {ITT)
100

ORRB0.1%

50
ORRE2.2% mPR EVGPR mSCR/CR

50 2vGeR
" saps ORRSO0X
& ZVGPR
18.3%

~2VGPR ORRS54.8%

BLI%
2VGPR
2.6%

Patients, %

Pvd vd
g 1 Prior Line of Therapy

Presented By Paul Richardson at 2018 ASCO Annual Meeting
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CONCLUSIONS AND FUTURE DIRECTIONS

* Phase 3 OPTIMISMM trial: significantly improved PFS and ORR with PVd in RRMM (100% LEN exposed
and 70% LEN refractory)

— This study investigated a clinically relevant and growing patient population who received upfront LEN but far
wham LEN is na longer a treatment option

+ PVd significantly reduced the risk of disease progression or death by 39% vs Vd
— pES benefit generally consistent amang subgroups, Including LEN-refractory patients, prior PI exposure, and
high-risk cytogenetics
— PFS advantage accompanied by earlier, deeper, and more durable responses
— PFS and ORR improvements were more pronounced in patients with 1 prior line of therapy
+ Safety profile consistent with known toxicities associated with POM + LoDEX and BORT therapy
— Longer treatment duration and exposure reported with Pyd vs Vd
+ These results support the use of PVd in first relapse in patients with RRMM and prior exposure to LEN

* Future directions include analysis of correlatives, MRD, and QoL

Presented By Paul Richardson at 2018 ASCO Annual Meeting

Improving Monoclonal Antibodies

A phase |l study of elotuzumab in combination with
pomalidomide, bortezomib and dexamethasone (Elo-PVD)
in relapsed and refractory myeloma (abstract 8012)

* Elotuzumab is a monoclonal antibody targeting SLAMF7
* Elotuzumab doesn’t have single agent activity in RRMM; however does
increase the activity of Rd and to some extent Vd 1.2

* |s not expected to have overlapping toxicity with PYD (caution: Elo-
RVD in NDMM was associated with 2 infectious death) 3

+ Experience with PYD in RRMM
+* PVD with weekly bortezomib (28 day cycle) : ORR 86% #
* PVD with a twice weekly bortezomib (21 day cycle) : ORR 6
+ OPTIMISM 1 study (PVD versus VD) is reported at this meeting #8001
= ORR 8 PYD and mPFS 11.2 months

Presented By Rachid Baz at 2018 ASCO Annual Meeting
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Subcutaneous daratumumab in patients with relapsed
or refractory multiple myeloma (RRMM): Part 2
update of the open label, multicenter, dose
escalation Phase Ib study (PAVO) (abstract 8013)

* IV Dara is safe but
* IRR occur in about 40-50% of patients / mostly first infusions
« First infusion duration of about 7 hours
* Dara SC : pre-mixed co-formulation of daratumumab and
recombinant human hyaluronidase with a higher daratumumab
concentration, lower injection volume, and shorter injection
time with manual SC injection in the abdomen
« Dara SC: IRR 4% and ORR 42% (ASH 2017) !
= Dara SC + CyBorD (ANDROMEDA): IRR 2/15 pts (1

Presented By Rachid Baz at 2018 ASCO Annual Meeting

Dara V' Dara SC
N=25

Median number of prior therapies 5 (2-14) 3(2:9)
Refractoriness 86% double refractory 56% double refractory

52%
3-5 min

ORR n%

Administration time First infusion - 7h
Second infusion - 4.3h
Third infusion - 3.5h

40-50%

- Usmani 52, et

sented By Rachid Baz at 2018 ASCO Annual Meeting
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Phase 1b Study of Isatuximab and Carfilzomib for the
Treatment of Relapsed and/or Refractory Multiple Myeloma
(abstract 8014)

* Isatuximab (Isa)
gle agent '
= ORR 52% in nation with Len/ lenalidomide refractory patients ?
= ORR 56% in with Pom / Dex
= Ongoing ph Il trial comparing Isa Pom Dex versus Pom Dex
+ Phase Ib combination study CFZ + Isa
« Study population: at least 2 prior lines, IMID and PI. CFZ refractory allowed but
no prior CD38 mab
= Kd given 20/27 mg/m? D1,2, 15,16
+ 3 cohorts: Isa 10 mg/Kg Q2W; Isa 10 mg/kg QW x 4, then Q2W and Isa
20 mg/kg QW x 4, then Q2W.

+ Note that Dara KD data presented at this meeting #8002

Presented By Rachid Baz at 2018 ASCO Annual

D with Isa or Dara?

3
KD dose and schedule 20 / 70 mg/m# D1,8,15° 20/27 ma/m? D1,2
Median prior therapy (range) 201-3) 312-8)
Prior Carfilzomib Yes, 30% refractory to CFZ
ORR 61%

50% in CFZ refractory pts (5/10}

Thrombocytopenia Grd+
Neutropenia Gr 3+
Hypertension Gr 3+

1 Lonlal S et al,

Presented By Rachid Baz at 2018 ASCO Annual Meeting

Conclusions

* Available myeloma treatments are increasing at a
rate higher than ever before.

* Trials are aimed at continuing to improve efficacy
as well as quality of life.

¢ Optimal combinations of the varying categories
of treatments and sequence of these
combinations needs continued evaluation.

6/18/2018
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Thank you!

Slides from ASCO meeting library

kpatell@mdanderson.org
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Generic Chimeric Antigen Receptor (CAR)

g

Extracellular domain

* scFy: monoclonal
derivative

Transmembrane domain

* Determines receptor

specificity l

v
TV )
Intracellular domain E ﬂ

* Has an extraceliular
spocer [ hinge region

 Fusion protein comgrised
of a T-cell costimulatary
receptor signaling domain +
a TCRE activation domaln

44

B cell maturation antigen (BCMA)

* Consistently expressed on plasma cells/MM cells!
* Possibly protects MM cells in BM niche?
* BMCA expression increases with disease progression3

« Limited expression on normal, non-hematopoietic cells




Summary of ongoing BCMA CAR-T Trials for

[t | smocwom | woain | oo | oo |

. Nanjng/Legend )

Nel Bluebird/Celgene - pc -8 Novartis/Penn
Binder/co- . ) Fully
PRSSYUMNY \ .c/CD37, cD2g  MUrine/CD3LA- Murine/CDIL4- sy 4.

. 1BB 1BB
signal

Veretroviral Lentiviral Lentiviral Lentiviral
BCMA
expression Yes Yes Yes No
required?

ABSTRACT 8007

bb2121 Anti-BCMA CAR T Cell Therapy in Patients
With Relapsed/Refractory Multiple Myeloma:
Updated Results From a Multicenter Phase | Study

Noopur Raje, MD, ! Jesus Berdefa, MD 2 Yi Lin, MD, PR,
Doepu Madduri, MD,” Jacalyn Rosenbatt, MD.! Mar
Travis Quigley.? Monica Massaro, MPH,

shi, MD* David Siegel, MD, PD.S Michaela Liedtke, MD,® Sundar Jagannath, MD.’
MD, PD, Ashley Turka,® Lyh Ping Lam, PharmD. Richard A. Morgan, PR,
lege, D, " Fabio Petrocca, MD.* and James N. Kochenderfer, MD'"

or, Boston, MA;

1,

and Jashvile, TH
Hackensack, N St
Boston, MA; *ousbird b

Inc, Cambridge, WA

San Francisco, CA
‘Botnasda, MD

CRB-401 PHASE 1 STUDY DESIGN

Flu 30 m/m?
Cy 300 mg/m?

Dose Escalation (N=21)

Dose Expansion (N=22)
250% BCMA expression

<50% BCMA expression (n=10)

250% BCMA expression (n=12)
Dose

50-450 x 10° CAR# cells.

Manufacturing success rate of 100%

6/18/2018
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TREATMENT HISTORY
Escalation Expansion
(N=21) (N=22)
Median (min, max) prior regimens 7(3,14) 8(3,23)
Prior autologous SCT, n (%) 21 (100) 19 (86)
0 0 3(14)
1 15 (71) 14 (64)
>1 6(29) 5(23)
Escalation (N=21) Expansion (N=22)
Exposed Refractory Exposed Refractory
Prior therapies, n (%)
Bortezomib 21 (100) 14 (67) 22 (100) 16 (73)
Carfizomib 19 (91) 12 (57) 21 (96) 14 (64)
Lenalidomide 21 (100) 19 (91) 22 (100) 18 (82)
Pomalidomide 19(91) 15 (71) 22 (100) 21 (96)
Daratumumab 15 (71) 10 (48) 22 (100) 19 (86)
Exposed/Refractory, n (%)
Bort/Len 21 (100) 14.(67) 22 (100) 14 (64)
Bort/Len/Car/Pom/Dara 15 (71) 6(29) 21(96) 7(32)

Dt ot March 20, 2018, SCT, s col ranepien

ADVERSE EVENTS OF SPECIAL INTEREST

mergent Adverse Events Time to Recovery of Grade 3/4 Cytopenias in Patients
Patients (N=43) Without Recovery by Month 1¢

TEAE, n (%) Overall Grade 23
Cytokine release syndrome? 27 (63) 2(5)
Neurotoxicity® 14 (33) 1(2) 5
Neutropenia 35 (81) 34 (79) §
Thrombocytopenia 6(61)  22(51) H
Anemia 24 (56) 19 (44) f Neutropenia . Thrombocytopenia
3 5
Infection® ;
Overall 26 (61) 9(21)
First Month 10 (23) 2(5) Time After bb121 Infusion, months®
+ No grade 4 CRS events + 31/40 (78%) recovered ANC to 21000/uL by Day 32
+ No fatal CRS or neurotoxicity events + 22140 (55%) recovered PLT to 250,000/L by Day 32

CY RELEASE SYNDROME: MOSTLY LOW GRADE
AND MANAGEABLE

Cytokine Release Syndrome Parameters. Cytokine Release Syndrome By Dose Level

Dosed Patients
(N=43)

Parameter 50 { Masimu Toscty Graces o
Patients with a CRS event,n (%) 27(63) w0 o om
Maximum CRS grade
None 16 (37)
16 (37)
2 91
3 2(5)
3 )
Median (min, max) time to onset, d 2(1.25)
Median (min, max) duration, d 6(1.32) 150x10 >150x10
Tociizumab use, n (%) 9(21) e A
Corticosteroid use, n (%) 49 Dose tevel?
ot ot Mch 25, 2018 RS ulformydd cording o Loo D, . o 20141242 166165 tients wer eteda he 50 0°dos vl o aalt s,




TUMOR RESPONSE: DOSE-RELATED; INDEPENDENT OF TUMOR

BCMA EXPRESSION

Tumor Response By Dose®

ORR=95.5%
DOR=10.8m0

Tumor Response By BCMA Expression®

K oRn-100%
™1 e 10 ORReo1% msCRCH
0] a 0 .
. vorn . vorR
2 w0q am Lw arm
R £
‘o e
z, H
§°07 omssax i
§ 401 mDOR=19mo R
£ £
R R
10 10
3 o
450x 10 450 10t
(owaaun g ach
5 o
Medianfolowsp 54 o 194 Median follows 51
i % b e ptntoles s Wlho
s o e o i s o bone

PROGRESSION-FREE SURVIVAL

* mPFS of 11.8 months at active doses (2150 x 10° CAR+ T cells) in 18 subjects in dose escalation phase
» mPFS of 17.7 months in 16 responding subjects who are MRD-negative

PFS at Inactive (50 x 10°) and Active (150-800 x 10°) Dose Levels®

(0=3)

n=18)

o

PFS in MRD-Negative Patients

150800+ 10°
ne10)

6/18/2018
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Summary of ongoing BCMA CAR-T Trials for
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JNJ-68284528 (LCAR-B38M CAR-T cells)

Genetically modified autologous T-cell directed at 8-cell MA) which is pe of
Multiple Myeloma

2 different anti-BCMA VHH
domains for enhanced
avidity =T cell functionis
avidity driven

4-188: built-in “27¢
signal” costimulatory
signaling

Tearamerstrans G

=]

o CD3z: TCR-ike

6/18/2018
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CORsignaing

activation

INJ-5281s a unique bispecific CAR that binds with high affinity to 2 different epitopes on BCMA, enabling tight

binding of the CAR to the BOMA-expressing cells

Courtsyof tanssen

INJ-68284528 (LCAR-B38M) CAR T cell: designed for high affinity interaction
with BCMA-expressing tumor cells

Conventional

CAR-T

LCAR-B38M VHH multi-specific CAR

Target A

SH %

&
A

1 ]

J

scFv-Conventional CAR

VHH-Bi-epitope CAR

VHH-multi-specific CAR

Courtesofonsen
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Challenges in CAR T therapy for MM

* CRS (hopefully not as much of an issue as with ALL)

* Persistence
* Lymphodepletion
* Cytokine-based T-reg elimination
* Virus-specific T cells as primary CAR-T population

Virus-specific T cells as primary CAR-T
population

Goetmue: tmer

28x10% 10°6 prractotea)

Xanogen IMaging 10 Monior tMGr Signais

Derer 1

b E)
Do poet T el

1 Mausetal, ccR2016

Challenges in CAR T therapy for MM

* CRS (hopefully not as much of an issue as with ALL)
* Persistence

* Lymphodepletion

* Cytokine-based T-reg elimination

* Virus-specific T cells as primary CAR-T population
* Optimizing co-stimulatory signaling

* 41BB>CD28

* Nature of MM is waxing and waning, should the cells be that way as
well?
* “ON-switch” CARs
* Targeting multiple antigens
« T cells redirected for universal cytokine-mediated killing (TRUCKs)




“On” switch CAR T cells

D
two antigen tumor recognition circuit:
synNotch primes CAR expression
Q[ Fentigenn
THEN synNotch

activates CAR
nscription

© [warisens
n
activates T cell

synNotch
" @ antigen A

M antigen B

1. Roybal etal, Cel 2016

T cells redirected for universal cytokine-

mediated killing (TRUCKSs)

CAR engineered T cell

T AR

i

Y ol
/

TRUCK engineered T cell

1. Chiemelewski et al, Immunological Reviews, 2013

Cellectis Universal SLAMF7-Specific CAR T

(abs 502)

« “Off-the-shelf”

* Normal healthy PB donors

« Inactivation of the TCRa constant (TRAC)
gene using TALEN® gene-editing technology

to prevent GVHD and expression of T cell
SLAMF7.

6/18/2018
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Poseida: CARTyrin (abs 3068)

* DNA transposon system

« iCasp9-based safety switch

* Anti-BCMA CARTyrin

« Selection gene (~ 100% pure CAR* product)
* Enrich stem cell memory T cell subset

E o e e -

oar canTyn

" - e
11 =8 e
“

Derivad:

e

a
B Stabily:

RIS poseida

But where are we really going...?

* Timing of CART

* Disease burden

* Position relative to autologous transplant
* Cost

* Time and financial cost of proving superiority
* Clinical trial design
* MRD as endpoint

“It’s my CAR-T and I'll cry if | want to...”

vum » » w o
. T < T I
* Persistence e S
cAR cARTyin b Conmy
- —r S .
S =9 ==
“
« Inducibility H H i

two antigen tumor recognition circuit:
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Case

* 65 YO M without significant PMH presents with new back pain and
incidentally found abnormal protein level

* Further work-up shows IgG kappa M-spike 3.8 g/dL

« Additional labs: normal Cr, Ca; Hb=11.8 g/dL

* MRI shows new L4 compression fracture

* BM biopsy: 60% kappa-restricted plasma cells, normal cytogenetics, FISH

positive for t(11;14)

Treatment course

* VRD induction—> achieves VGPR after 6 cycles
* Mel 200 ASCT-> sCR at day 100 with MRD negativity
* Len maintenance x 2.5 y--> biochemical progression

* KRD with PR; Goes 18 months but then presents with new bone
lesions

« Starts DRD-> Stable x 12 months but then presents wit new anemia.

BM with 70% plasma cells and clonal evolution (-16)

Now what??

Thank you!
nina.shah@ucsf.edu
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Smoldering Myeloma

Irene Ghobrial, MD
A iate Prof of Medicii
Harvard Medical School
Dana Farber Cancer Institute
Boston, MA

ST D ;
B R e HARVARE

Is it time to treat patients with Smoldering MM

Ductal Carcinoma in Situ

Metastatic breast cancer

Treat as early
as possible

CURE

Watch and
wait until end
organ damage

= NO CURE

MGUS.
Multiple Myeloma

9 D rAReER B R

Which patient population to consider for SMM?

100

— Smoldering MM 27% will convert in 15 years

51% will convertin first 5 yrs

— o
g — MGUS Roughly 2% per year

c 80

S

H

2 60 66

g 27% more will convertin remaining 15 yrs
o ~ 2% peryr

]

o 40

2

z

]

3

4

o

~10% per yr
20 21
4 0 16
0 T T T T 1
5 10 15 20 25
Yrs Since Diagnosis
Kyle RN Engl Grapp RR, atal J Cin
9 D rAReER B R HavaR
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What is the definition of MM or SMM?

formultiple

Definition of muitiple myeloma
«

more of
+ Myeloma defining events:

proliferative disorder, specifically:

- i (1 mg/dL) hig
upper limit of normal or >275 mmol/L (11 ma/dL)

- permint
>177 pmolL (+2 ma/dL)

o 20g/L imi ora
haemoglobin value <100 g/L

PEL.CTE

y
+ Clonal bone marrow plasma cell percentage* 260%
Involved:uninvolved serum free light chain ratio§ 2100
>1 focallesions on MRI studies 1

Rajumar otal. Lancot Oncology 2014; 15: 053845

DANA-

ARBER Y RN R LAY

What is high risk SMM?

Identification of high-risk SMM-> 50% of progression risk at 2y
Mayo Clinic: 210% clonal plasma cell bone marrow infiltration, and 230g/L of serum M-protein, and
serum-free light ratio >0.125 or <8

Spanish: 295% of aberrant plasma cells measured by flow plus >25% decrease in one or both uninvolved
immunoglobulins

Heidelberg: Tumor mass defined by Mayo risk model plus (4;14)/del17p/gains of 1/

Japanese: Beta 2-microglobulin 2.5 mg/L plus M-protein increment rate > 1 mg/dL/day

SWOG: serum M-protein 22 g/dL plus involved free light chain >25 and GEP >-0.26 (71% of risk progression at 2 yrs)
PENN: 2 40% clonal PCBM infiltration plus SFLC ratio = 50 plus Albumin 1 3.5 mg/dL (81% of risk at 2 yrs

Czech & Heidelberg: immunoparesis plus serum M-protein 2 2.3 g/dL plus involved/uninvolved sFLC > 30
(81% of risk at 2 yrs)

Barcelona: evolving pattern plus serum M-protein = 3 g/dL plus immunoparesis (80% of risk at 2 yrs)

DANA-FARBER B Sivs icsrmae HARVAR

Mayo Clinic model: serum immunoglobulin
free-light chain (FLC) ratio (n:273)

SMM Progression

g

B84

7%

o= PCSBM Infiltration 2 10%
25 6o Serum M protein 2 3 g/dL
=@ Serum FLC ratio <1/8 or >8
]
a2 40
e No. Relrisk
a 20 1 81 1
o 2 114 19(1.2.29)
78 4.0(266.1)
0 T T 1
0 5 10 15
Years
Pz
Disparsir A_Bio0g 2008 1117559
DANA-FARBER B RGNS Hesermae HARVARI




Evolution pattern of the M-spike:
evolving vs nonevolving (n:207)

Evolving SMM (52 (25%)): at least 10% increase within the first 6 months from diagnosis when
M-Protein was 230 g/L or progressive increase in M-Protein in each of the annual consecutive measurements during a period of 3 years
in patients with an initial MP < 30 g/L.

Non-evolving (75%): Stable serum M-protein until progression occurs

Median TTP 3 years Evolving SMM

+ Risk progression at 2 years: 45%
Mediana TTP 19.4 years
+ Risk progression at 5 years: 78%

+ IgA isotype:
(41,2% frente a 23,8%, p=0,02)

Atos dosde ol dagnosico

Femandez Larrea C ot al. ASH 2014

6/18/2018
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Which patient population to consider for high risk SMM?
Each model appears to identify patients at high risk, with some but not complete overlap

Bone marrow clonal plasma cells 210% and any one or more of the following:
+ Serum M protein 23.0gm/dL
+ IBASMM
Immunoparesis with reduction of two uninvalved immunoglobulin isotypes
Serum involved/uninvolved free light chain ratio 28 (but less than 100)
Progressive increase in M protein level (Evolving type of SMM)"
Bone marrow clonal plasma cells 50-60%
Abnormal plasma cell immunophenotype (295% of bone marrow plasma cells are clonal)
and reduction of one or more uninvolved immunoglobulin isotypes
t(4;14) or del 17p or 1q gain
Increased circulating plasma cells
MRIwith diffuse abnormalities or 1 focal lesion (25mm)
PET-CT with one focal lesion (25mm) with increased uptake without underlying osteolytic
bone destruction
Monaclonal light chain excretion of 500mg/24 hours o higher

Rafumar ot al, Bood 2015

R'}l\"\'r"mr R @ OSENS HOSPITAL HARVAR

Should we consider therapeutic interventions in SMM

FGFR3 / DIS3 / PRKD2 /
PROM1 / KRAS
del(12p) / gain{1a)

Non-hyperdiploid

Marier, Salem, et al. Nat Rev Ciin Oncol, 2016

R'}l\"\'r"mr R @ OSENS HOSPITAL HARVAR




Should we use single agents or combination
. therapy to treat high-risk SMM

and targeted of SMM BM samples

Genomic profile of high risk SMM indicates that it is similar to overt MM

6/18/2018
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Treatment goals for high-risk
smouldering myeloma

High-Risk Smoldering Myeloma

Progression e
without treatment sad\
treatment
i ! §[mennnce

Eradication of
disease

Maintenance "

Progressive disease Long-term controt cure
Most Residual Disease Least
Advanced disease Chronic disease state Enduring remission
© 2011 American Assoiation for Gancer Ressarch
CCR Focus AR
2 DANAFARBER B RS o HARVARI

Early Therapeutic Intervention
: T,
G i
Lenalidomide plus Dexamethasone for E s £
High-Risk Smoldering Multiple Myeloma H b
o, -] 50-
0, g 40 g
] L ——
e W [ TP ———
g 107 p0.001 )
I T % 5 % & % @
Months
No. s Risk
Torriyss = s & w W m 9
pissiot s M- A A S S
teos V. ot o NESM 2013
toos 1t . Laver ety 016
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Phase Il trial of Elotuzumab/Len/Dex in high risk SMM
Stem Cell Mobilization and Collection
& Monhs s Event
et oy 135 sementns End of Manitoring
[ Treatment
cadron s 2,5, Jff P £2ve 21 (Upto3 years)
L s | J
T T
n
1 |r \
Zmonths & Months 16 Months Event
conummat 02v25.8. ] coummas oaye 1,15 [l conmumab owy 1 End of Monitoring
Tt Treatment
vt tpe1zs | evieia Days 121 Revimid Days 121 (Upto3 years)
Arm B
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GEM-CESAR: Study Design
+ Multicenter, open-label, phase Il trial
Induction Consolidation Maintenance
6 x 28-day 2x 28-day 24 x 28-day
Cycles cycles cycles
Carflzomib L. Carfilzomi
20136 mgim /36 gl Lenalidomide
High-risk® 001,250, 16 Highidoes! Dus1,2.8.6,15 T0mg
Smouldering Welphalan
i Lenalidomid
MM patients Lenaidomide CL
N=90 Days 1-21 Days 1-21
Dexamethasone Dexamethasone
mg mg
Days 1,8, 158 22 Days 16,156 22
*High-risk was defined according to the Mayo and/or Spanish models
- Patients with any one or more of the biomarkers predicting imminent risk of progression to MM were
allowed to be included but...
- New imaging assessments were mandatory at screening and if bone disease was detected by CT or
PET-CT, patients were exclud
Mateos MV, et al. ASH 2017, absiract 402
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Current Studies in High-Risk Smoldering MM
+ Lenalidomide or observation (phase II1)"
. ib + I i ide + d h (phase I1)2

Isatuximab (phase 1)

Daratumumab single agent at different doses (Centaurus trial)*

Dara ph Il for high-risk MGUS and low-risk smoldering®
Randomized Ph Il AQUILA (sc)®

A Study of D: Versus Active ing in d With High-Risk Multiple Myeloma

Recruitment status: Recruiting
Start date: November 2017
Estimated completion date: December 2025

1. Clinical Trials.gov. NCTO1169337, 4. Hofieister CC, etal. Blood 2017 130:510
2. Clinical Trials.gov. NCT02916771. 5. ClinicalTrials.gov. NCT03236428,
3. Clinical Trials.gov. NCT02960555. . ClinicalTrials.gov. NCT03301220.
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Predicting progression of developing Myeloma in a
High-Risk screened population
(PROMISE)
Sagihd|Basedlon Monitoring and Redlassification
Screening Outcome
—
Positive Mooty
High risk population
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every 3 years.
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