Mount
Sinai

Drugs and Treatment for the Future

Norway Patient Seminar 2017

Sundar Jagannath, MD
Professor of Medicine
Icahn School of Medicine at Mount Sinai

Tisch Cancer Institute
New York, NY




Progress in Biology
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Progress in Biology m
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Timeline of Advances in Multiple Myeloma Through 2015 m

‘Aggroved Agentsz

2006 2015
Thalomid® Doxi Darzalex®

2003 2012

2015
Ninlaro®

1987

HDT-SCT Velcade® Kyprolis®

1983
Autologous
SCT

2006 2013 2015
Revlimid® Pomalyst® Empliciti®

1955 1965 1975 1985 1995 2000 2005 2010 2015 2016

5-Year
Survival Rates (SEER)

25% 27% 32% 34% 47%

Proteasome Immuno-

Stem Cell IMiD HDAC Inhibitor | Anti-CD38mAb

Transplant Inhibitor Oncology




A Perspective on Recently Approved Drugs m

e [N Jom  |DOR(me) |Prsimo)

Single Agent

Bortezomib (V) 202 27% 12.5 7
Lenalidomide 222 26% 12.6 4.9
Carfilzomib 266  24% 7.8 3.7
Pomalidomide 108 18% 8.3 2.7
Daratumumab 106 30% 7.6 3.7
Doublets

Len/Dex (RD) 704 61% 15.8 11.1
Pom/Dex 221 33% 10.7 4.2
Triplets

Panobinostat + VD 768  60% 13.1 12
Elotuzumab + RD 646 80% 21 19.4
Ixazomib + RD 65 80% 20.5 20.6

Carfilzomib + RD 792  85% 28.6 26.3



Selected Phase Il Trials in Relapsed Disease

PFS

Name of trial No. prior lines ORR 2VGPR

(months)

ENDEAVOR ; e ; .
Carfilzomib is more effective than Bortezomib
NIMBUS (MM-003) . ) . .
Pomalidomide and Dexamethasone is effective
TOURMALINE-MM1 1-3 IRd 360 20.6 78%  48% 12%
Rd 362 14.7 72%  39% 7%
ELOQUENT-2 1-3 Elo-Rd 321 19.4 79%  33% 4%
Rd 325 14.9 66%  28% 7%
ASPIRE 1-3 32%
Three Drugs better than Two oo
(o]
PANORAMA 1 1-3 Pano-Vd 387 11.99 61% 11%
vd 381 8.08 55% 6%
CASTOR 21 Vd-dara 251 NE 82.9% 59.2% 19.2%
vd 247 7.2 63.2% 29.1% 9%
POLLUX >1 Rd-dara 286 NE 93%  76% 43%
Rd 283 18.4 76%  44% 19%
K — Carfilzomib | —ixazomib Elo — Elotuzumab

V — Bortezomib
D — Dexamethasone

R — Lenalidomide
P — Pomalidomide

dara - Daratumumab
Pano — Panobinostat




83 yo man
Primary VCD

Relapse with EMD in LN,
musculature, skin; on HD

VTD-ACE and PBSC collection;
improved

Mini-auto-transplant with MEL
70mg/m2; PR

Massive EMD relapse with super-
high GEP70 score of 95.87

Single agent Daratumumab weekly;
CR within 4 weeks

If your cancer comes back... Daratumumab
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Updated PFS: POLLUX
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Patients Surviving without Progression, %
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PFS, months

18 21 24

Median (range) follow-up:
17.3 (0-24.5) months

* Median PFS

— DRd: not reached; Rd: 17.5 months

- HR:0.37 (95% ClI, 0.28-0.50; P <0.0001)

Usmani, et al. ASH 2016; 653:1151
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Updated PFS: CASTOR m
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PFS, months
Median (range) follow-up:
13.0 (0-21.3) months

* Median PFS
— DVd: not reached; Vd: 7.1 months
— HR:0.33 (95% ClI, 0.26-0.43; P <0.0001)

Mateos, et al. ASH 2016; 653:1150 9



MMY1001: DARA + POM Dex Cohort - ORR

100

80

% surviving without progression

20

* Median F/U 13mo
* Median PFS: 8.8 months
* 12-month PFS rate: 41.9%

No. atrisk 103

71

6 9 12
Months
53 42 28

15 18 21

12 1 0

* Among patients with CR or better, MRD -ve rate:

— 10~* threshold = 6/17 (35%)
— 10-° threshold = 5/17 (29%)

— 1078 threshold = 1/17 (6%)

Chari A, et al. IMW 2017
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PFS According to MRD Status at 10-5 m

POLLUX CASTOR
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o o » Vd MRD*
0 T T T T T T T T T 0 T T T T T T T T
0 3 6 9 12 15 18 21 24 27 0 3 6 9 12 15 18 21 24
Months Months
Patients at risk Patients at risk
Rd MRD negative | 16 16 16 15 15 12 10 0 0 0 Vd MRD negative | 6 6 6 5 3 2 0 0 0
DRd MRD negative | 71 71 71 70 66 57 28 6 0 0 DVd MRD negative |26 26 26 26 15 7 1 0 0
Rd MRD positive 267 233 190 166 144 120 38 5 0 0 Vd MRD positive 241 176 123 68 20 7 0 0 0
DRd MRD positive 215 195 178 167 161 137 54 9 1 0 DVd MRD positive 225 189 172 134 76 26 4 1 0

* Lower risk of progression in MRD-negative patients

* PFS benefit in MRD-positive patients who received daratumumab-containing
regimens versus standard of care

Usmani, et al. ASH 2016; 653:1151 Mateos, et al. ASH 2016; 653:1150



If your Cancer comes back... We have Choices

* Panobinostat

* Ricolinostat

* Vermurafenib
* Afuresertib

* Dinaciclib

* PIM (LGH447)

* Trametinib

Immuno-
therapies

Novel
mechanisms

* Venetoclax * Elotuzumab » Checkpoint
Inhibitors

» Selinexor e Daratumumab

« CAR-T

* Isatuximab

* Bispecific

12



Venetoclax — Mechanism of Action

* BCL-2 and MCL-1 promote multiple myeloma growth — No Breaks!

* Venetoclax selectively blocks BCL2 — Apply Breaks!
* Bortezomib blocks MCL1 — Apply Breaks!?

e N\ ™
e
. “¥ venetoclax
Pro-apoptotic &
protein BCL-2 ‘J 5 \
Apoptosis 1 \‘.1
i initiation \ \
W&
Pro-apoptotic o .ﬁg z\
protein BAX ‘\?’ g i
BAX \ \.
4 . N\ 4 N BAX — 3 |
Cancer Cell Survival Cancer Cell Death \‘\ )
© \‘ : /
® Activation -
P € ofcaspases € L=
Cytochrome ¢
- Y, _
. J o J

BCL-2 overexpression allows
cancer cells to evade apoptosis by
sequestering pro-apoptotic proteins.!3

Venetoclax binds selectively to BCL-2,

freeing pro-apoptotic proteins that initiate

programmed cell death (apoptosis).**

1. Leverson JD, ot ol Sci Trans! Med 2015, 7 2T9a40 2 Czabotar, ot ol Notwe Reviews 201415 4963 3 Pl J, Bucur O, Khosraw-Far R. Infegr Biol (Camb) 20113 279-296
4 Corto M, ot ol Cancer Colt 2008.9(5) 35165 5 Souvers AJ, ot al Naf Med 2013,19%2) 202-8 6 Del Gaizo Moore V ot ol J Chn lnvest 2007, 117(1) 112-21

Moreau P, et al. Blood. 2016;128(suppl). Abstract 975.

1. Roberts AW et al. NEJM 2015
2. Punnoose E et al. Mol Cancer Ther 2016

/A
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Venetoclax Monotherapy

* N=68
* Median of 5 prior lines of therapy
e Study was enriched with patients with t(11;14) MM

n ORR, %
All patients 68 21
t(11;14) 30 40
No t(11;14) 36 6

* Oral medication

* Approved for the treatment of CLL
Well tolerated

* Low blood counts

Kumar S, et al. Blood. 2016;128(suppl). Abstract 488.



Venetoclax + Bortezomib + Dexamethasone m

RRMM, Phase 1b

* N=66
* Median age: 64y
* Median of 3 prior lines of therapy

n ORR, %
All patients 66 67
Not refractory to bortezomib 39 90
Bortezomib-refractory 26 31
1 to 3 prior therapies 37 89
4 to 6 prior therapies 29 38
Bcl-2 high 18 94
Bcl-2 low 27 59

* Venetoclax/bortezomib/dexamethasone was well tolerated, with MTD not reached

* Clinical benefit was higher in patients with fewer lines of therapy, patients who were
not bortezomib-refractory, and patients who had high Bcl-2 expression

15
Moreau P, et al. Blood. 2016;128(suppl). Abstract 975.



Selinexor: Selective Inhibitor of Nuclear Export Protein m

CYTOSOL

O Tumor

suppressors
® o XPO1 —
0
umor
suppressors
xpo Par-4

Nuclear pore PP2A
complex .. oRB
\,SINE m p21
kB

Tumor
suppressors BRACAT1
p27

d

Vogl DT, et al. ASH 2016. Abstract 491

* Exportin-1is a chaperone protein that transports tumor suppressor protein out of

nucleus
* Selinexor binds to Exportin-1 and blocks its function
* Tumor suppressor protein stay in nucleus and cause growth arrest and cell death



Selinexor — STORM Trial Quad and Penta Refractory

Selilnexor FREE KAPPA

75 yo female 8000 N
7000 / I \
MM, Stage IIIB, dx 5/20/2011 6000 / i \
. . 5000 l
» History: Breast Ca 1999, Thyroid Ca . \
. . g 4000
2005, renal failure 2011, radiation. 1\
3000 I \
e 7% relapse, prior therapies include, 2000 i \
Velcade, Cytoxan, dexamethasone, 1000 I ~__
thalidomide, Pomalidomide, carfilzomib, 0 - ee—.
Daratumumab, panobinostat, imatinib I N R I I B T R S SR BT BT R
’ ’ N DT WO Vv R - Ne) VA “ W) © > Q
metro28, nivolomab, venetoclax
e Started Selinexor on 2/21/17. Somatic Point Mutations TP53: p.G187V (22%)
Total: 35 CREBBP: p.D1005Y (22%)
(% variant allele frequency) Mutations of unknown significance:
CD40LG (p.L32F, 25%), CUL4B (p.T393l, 21%), MAP3K4
(p.M705L, 21%), BPTF (p.E1268K, 20%), ILBST (p.E138K,
20%), OSMR (p.W574C, 20%), PDS5B (p.Q644*, 19%),
PTPRM (p.\/1140I1, 19%), SDHD (p.S132L, 18%), NCOA3
(p.M2461, 17%), NCOA3 (p.1247M, 17%), FANCF (p.R55C,
MAF CCND2 16%), FLG (p.Q1873K, 16%), MARCH1 (p.Q77*, 16%),
TRRAP (p.P679S, 16%), ARNT (p.S451*, 15%), ARNT
120 - (p.S645L, 15%), ETV3L (p.S248L, 15%), JUND (p.E254K,
. 200 - 15%), PML (p.E494Q, 15%), MITF (p.G488S, 14%), SETD2
s (p.E1432Q, 14%), ASH1L (p.E2743K, 13%), FANCC
W 100 A (p.D306N, 13%), LRP1B (p.L3019F, 13%), NTRK3 (p.K40MN,
& 13%), FGFR1 (p.S105N, 12%), NUTM2F (p.L54V, 11%), CHDS
u 180 4 (p.E17K, 8%), FRS2 (p.V23L, 7%), CBX8 (p.S316F, 6%),
S 80 + MAP3K4 (p.G505D, 6%), WNT3A (p.Y20S, 6%)
‘w Somatic Indels PREX2: Frameshift deletion, p.R562fs (7%)
f‘.,‘ B0 One Indel shared by BM and blood samples:
§ 100 4 ATM: Frameshift deletion, p.P960fs (BM 4% : blood 9%)
w4 Copy Number Aberrations Hyperdiploid with gains of chromosomes 3, 7, 9q, 11, 15, 19
1] and 21
5 50 Gain of chromosome 1q
(0] 20 - (see copy number plot below)
Gene Fusions Potential t(8;14) translocation: MAF
n Al (no direct evidence of IGH-MAF fusion transcript)
Outlier Gene Expression MAF, CCNDZ2 (see expression plots below)




Selinexor — STORM Trial Quad and Penta Refractory

Storm — Quad and Penta Refractory

STORM Trial Response
N=78

VGPR

PR
MR

5%

15 %

13 %

/A

Percent survival

100

50+

0

Overall and Progression Free Survival: All Patients

—— 05 (All)
—— PFS (All)

N=78

0 5 10 15 20
Months Following Initiation of Selinexor Treatment

ST Sel Dex Sel Dex

atien

Characteristics Quad Penta =l lde el

Refractory Refractory
Patients Enrolled 48 31 33 22 20
Median Age (range) 62 (41 -78) 68 (34 —78) 63 (43 — 74) 64 (55— 74) 61 (43 — 83)

Median Priors (range) 7(3—-16) 7(5-17) 4(1-11) 4(2-10) 5(2-9)
ORR 21% 20% 77% 63% 60%
CBR 29% 40% 91% 84% 73%

DanT. Vogl, etal ASH 2016

Lonial S IMW New Delhi 2017




Checkpoints and Agonists

Central Check Points

i 1
Ve 1

[
MHC

Varlilumab

Ipilimumab*
Tremelimumab

Antigen Presenting

*US Food and
Cell Drug Administration
(FDA) Approved

Leshokin IMW New Delhi 2017.

Peripheral Check Points

Nivolumab*
Pembrolizumab*
Pidilizumab

Q Durvalumab
he

Atezolizumab*
\Y/[3[® MSB0010718C
BMS-936559

Myeloma
Cell

*US Food and
Drug Administration
(FDA) Approved

Jagannath Krakow 2017.



Pembrolizumab + RD for Relapsed/ Refractory MM — Keynote 023 m

Final Efficacy and Safety Analysis

Efficacy Lenalidomide
Best Overall Response .
n (%) Populationt Refractory
(n =40) (n = 29)
ORR 20 (50) 11 (38)
Stringent CR (sCR) 1(3) 1(3)
Very good PR (VGPR) 5(13) 3 (10)
PR 14 (35) 7 (24)
D 19 (48) 17 (59)
Disease control rate (CR + PR + SD) 39 (98) 28 (97)
Progressive disease (PD) 1(3) 1(3)

711 patients NE by central review
3 discontinued within cycle 1 for reasons other than PD (2 no treatment assessments and 1 SD by investigator)
8 inadequate myeloma data for response assessment (5 PD and 3 SD by investigator)

Mateos M-V, et al. J Clin Oncol 2016;34(suppl): Abstract 8010. 20



Pembrolizumab, Pomalidomide & Dexamethasone for Relapsed/

Refractom MM

Pem 200 mg D1, D14/ Pem 4 mg Cont / Dex 40 mg D1, D7, D14, D21
- After 24 months; responding patients continued on monthly Pembrolizumab with Pom/Dex

Summary of Responses

Evaluable Patients
Response Category (N=45)

Overall response — no. (%) 29 (65)
Clinical benefit — no. (%) 32 (72)
Best response — no. (%)

sCR 3(7)
CR 1(2)
VGPR 9 (20)
PR 16 (36)
MR 3(7)

Conclusion:

* Pembrolizumab, Pomalidomide and Dexamethasone
has impressive anti-myeloma activity.

« Side effects were manageable but high (50%; 10%
discontinuation).

* Future studies to better understand the PD-1 pathway
in MM is needed.

Badros, et al. ASH

Adverse Events

Neutropenia
Anemia
Thrombocytopenia
Lymphopenia
Fatigue
Hyperglycemia
Dizziness

URT Infection
Dyspnea

Muscle Spasms
Rash

Infection
Pneumonia
Hypotension
Arrythmia
Pneumonitis
Hypothyroidism
Adrenal Insufficiency

Hepatitis

42
21
13

/A

21



Keynote-183: Phase lll, Randomized Trial in Relapsed/Refractory MM

Pomalidomidei Dexamethasone +/- Pembrolizumab

Data cutoff June 2, 2017, Randomized 249; Med F/U 8.1 mos.

100

Ay

Pembrolizumab 200mg

Standard of Care

-+ g 100
e HH- -++Qr_|ﬁ Q3W +50C (N=125) (N=124)
90 %m : 90 R Events (%) EEYEER) 45(363)
:HJH_ Median TTP (Months) | 8.1 (5.6, NE) 8.7(6.6,NE)
80 Yy t — 80 (95% C1)
B 1 Hazard Ratio(95% CI) | 1.14 (0.75, 1.74)
70 =
< | + s 707
a3 | @ \ W
3 60 8 60 - .
2 i D e
% 50 1 Pembrolizumab 200mg Standard of Care DE. 50 - +
HHH—t+—++—+
(7] | Q3W +S0C (N=125) (N=124) A T S TS
= 40 | Events (%) 20(232) 21(169) ‘3 40 ‘
q>) 30 Median OS (Months) | Not Reached(12.9,NE) 152 (12.7,NE) £ 30
le] (95% C1) = ]
20 Hazard Ratio(95% Cl) | 1.61(091,2.85) 50 -
10 socC 10 soc
Pembro+SOC 1 Pembro+SOC
0 T T T T T 0 . : T T T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time in Months Time in Months
Number of Subjects at Risk Number of Subjects at Risk
SOC 124 115 99 83 67 42 18 6 0 SOC 124 91 61 46 20 17 5 2 0
Pembro+SOC 125 105 91 73 53 37 18 7 1 Pembro+SOC 125 81 50 37 24 12 8 4 0

ORR

CTC Gr 3-5 Toxicity

SAE

Pembro + PomD

No Improved Efficacy

More Side Effects

STOP Study

40%
65%
46%

Non-disease progression causes of death were identified in the pembrolizumab arm: myocarditis,
Stevens-Johnson syndrome, myocardial infarction, pericardial hemorrhage, cardiac failure, respiratory
tract infection, neutropenic sepsis, sepsis, multiple organ dysfunction, respiratory failure, and unknown

https://www.fda.gov/Drugs/DrugSafety/ucm574305.htm.




Future: Immuno-oncology: CTLA-4 and PD1 Antibodies

*1VRD x 4 M Soik
—+M-Spike
3.5 z
3 1 Ipi+ Nivo x 2
Carf+Pom+Dex x 3
£ > v Trametinib +
3 Dabrafenib
o 2
S
o
2 15 4 ASCT
Ipi+ Ni 2
N P pi+ Nivo x
0.5 Nivo+ Revx 4
0 T T T T T T T T T T T T T T T T T +
& NI 8 o W 8 o o ¥
o> o> W o> R AR o> RO
& & 0\%\ RS B &
Time Line

Figure 4. Clinical response of a MM patient showing complete response
M-spike after double checkpoint inhibitor (anti-CTLA4 +anti-PD-1) therapy.

High Risk: complex karyotype (>5 abnormalities) with t(4;14) and del TP53
High recurrence score by gene expression profiling (MyPRS Score >67)

Parekh S, Cho HJ et al. IMW 2017

IFNy

L2

Peptide Pool 1 Peptide Pool 1
(pre CTLA4+ PD-1) (post CTLA4+PD-1)

Figure 5. CD8+ T cell activation
measured by IFN-y, TNF-a and
IL2 before and after double
checkpoint inhibitor therapy
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Future: Inmuno-oncology

* Autologous T-cells engineered
to express a T-cell receptor that

(BCMA) on the myeloma cells

e C11D5.3 scFv

* Transduced using a lenti-viral vector

* 4-1BB Co-signaling domain has been

selected to promote CAR-T
proliferation and survival

* Limited antigen-independent tonic
activity

VIRAL VECTOR
specifically targets an antigen o e
@

A

= TUMOR BINDING DOMAIN

= SIGNALING DOMAIN

linker

24



Future: Immuno-oncology: CAR-T Cell for Refractory MM m

Responses to bb2121 Infusion

Clinical Response Over Time CRS Grade
o 15 - - tosizuny Graded Bone marrow response and tumor burden reduction
5 1 tociizumab RN
2 - - (Grade ] IHC PET
S p— Baseline Day 14 Baseline Month 1
*13 N =) | Grade 1
16 I - [Grade 1.
& r13 -» tocilizumab, steroids [[EIEd
§ 12 I Grade 1.
+10 [ -
‘o — - Grade 1
s I - Grade 1.
7 - -»
0 "oy
o W
§ U = u none
T - # none
5 - Grade 1
+ - g -
% 3 _- 4 none .
§ 2 — t none Patient 6 Patient 8
1 — | + Grade 1 .
. All patients treated at doses > 5x107
e . VGV‘{::““;:/D?;“;";";K . with bone marrow involvement at baseline have had no
" High tumor burden 1 Stable Disease HCR/s MRD- u = unconfi .
itk e marow detectable bone marrow disease on Day 14 or beyond
Includes unscheduled assessments.

Data as of Nov. 18, 2016

38 year old man with advanced, refractory multiple myeloma, kappa light chain disease.

Treated from January 2014 until now with all approved chemotherapy agents and 4 autologous stem cell transplants!

Exposed to Proteasome Inhibitors (Velcade/Carfilzomib) IMiDs (Thalidomide, Lenalidomide, Pomalidomide), antibodies

(Elotuzumab, Daratumumab), unapproved agents (Mekenist, Nivolumab and Venetoclax)

Berdeja et al. JCO 2017;35:15(suppl), 3010-3010 25




LCAR-B38M CAR-T Cell

Patient 1
Patient 2
Patient 3
Patientd
Patient 5
Patient 6
Patient 7
Patient §
Patient 9

Patient 11
Patient 12
Patient 13
Patient 14
Patient 15
Patient 16

Patient 18
Patient 19
[~ Pavent20
Patient 21
Patient 22
Patient 23
Patient 24
Patient 25
Patient 26
Patient 27
Patient 28
Patient 29
Patient 30
Patient 31
Patient 32
Patient 33
Patient 34
'Pcﬁcnl 35

p_—_—_—___—————_____—_ ______ 3
]
e ————————————
oo L msCR
I 4
|
]
L —————

[ ;
Patient 17 [ ] lesion
L

® Not yet respond
PR
I H VGPR

s Progress disease

. Relapse of extramedullary

Patients treated
before Jan 10, 2017

Best efficacy 19 1 4 14

Total PR VGPR sCR

% | 100% 5% 21% 74%

Objective response rate (ORR): 100%

T T T T T T T T )

5 6 7 8 9 1;1 1'1 12 13 14 15
Time since LCAR-B38M CAR-T infusion (Months)

Fan et al. ASCO 2017
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Bispecifics and BITE against BCMA

e

Bispecific Antibody
CD19xCD3

CD20

Janssen Molecule#t JNJ-64007957

\{% .

N
%

Amgen Molecule# 701

o-CD19 Antibody

BiTE®

linatumomab

M
b

&
RN @ T Cell

| t

Target Antigen
CD19

Redirected
Lysis
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GSK2857916 Anti-BCMA An Antibody Drug Conjugate R\

« Safe and effective dose 3.4 mg/kg every 3 weeks
* Response 66.7% including stringent CR lasting 6+ months

el (Te[[o]s Neil — Target specific
LW [oJele )"l — Enhanced ADCC
. — Stable in
circulation
— MMAF (noncell
Cell death permeable, highly
potent auristatin



Thank you /A

« Patients with myeloma are living longer and some are cured
* New drugs have paved the way

* Immuno-oncology is promising

* Clinical Trials are essential for progress

« We are finding solutions for all patients

29
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Selected Phase lll Trials in Relapsed Disease

PFS

Name of trial No. prior lines N (months) ORR
ENDEAVOR 1-3 Kd 464 18.7 77%  54% 13%
Vd 465 9.4 63% 29% 6%
TOURMALINE-MM1 1-3 IRd 360 20.6 78%  48% 12%
Rd 362 14.7 72%  39% 7%
ELOQUENT-2 1-3 Elo-Rd 321 19.4 79%  33% 4%
Rd 325 14.9 66%  28% 7%
ASPIRE 1-3 KRd 396 26.3 87%  70% 32%
Rd 396 17.6 67%  40% 9%
PANORAMA 1 1-3 Pano-vd 387 11.99 61% 11%
Vd 381 8.08 55% 6%
NIMBUS (MM-003) >2§ Pd 302 4.0 31% 6% 1%
D 153 1.9 10% 1% 0%
CASTOR 21 Vd-dara 251 NE 82.9% 59.2% 19.2%
Vd 247 7.2 63.2% 29.1% 9%
POLLUX >1 Rd-dara 286 NE 93%  76% 43%
Rd 283 18.4 76%  44% 19%
K — Carfilzomib | —ixazomib Elo — Elotuzumab

dara - Daratumumab
Pano — Panobinostat

R — Lenalidomide
P — Pomalidomide

V — Bortezomib
D — Dexamethasone
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Keynote-183: Phase lll, Randomized Trial in Relapsed/Refractory MM

Pomalidomidei Dexamethasone +/- Pembrolizumab

Data cutoff June 2, 2017, Randomized 249; Med F/U 8.1 mos.
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© Events (%) 29(232) 21(16.9) ;
tl>) 30 Median OS (Months) Not Reached(12.9.NE) 152 (12.7,NE) E 30
Q (95% ClI) =
20 Hazard Ratio(95% Cl) | 1.61 (091,2.85) 20
10 socC 10 soc
Pembro+SOC Pembro+SOC
0 T T 0 . .
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time in Months Time in Months
Number of Subjects at Risk Number of Subjects at Risk
SOC 124 115 99 83 67 42 18 6 0 SOC 124 91 61 46 29 17 5 2 0
Pembro+SOC 125 105 91 73 53 37 18 7 1 Pembro+S0G 125 81 50 37 24 12 8 2 0

ORR 34% 40%
CTC Gr 3-5 Toxicity 83% 65%
SAE 63% 46%
Non-disease progression causes of death were identified in the pembrolizumab arm: myocarditis,

Stevens-Johnson syndrome, myocardial infarction, pericardial hemorrhage, cardiac failure, respiratory
tract infection, neutropenic sepsis, sepsis, multiple organ dysfunction, respiratory failure, and unknown

https://www.fda.gov/Drugs/DrugSafety/ucm574305.htm.




Keynote-185: Phase lll, Randomized Trial in Newly Diagnosed MM

Lenalidomidei Dexamethasone +/- Pembrolizumab

Transplant ineligible patients; Data cutoff June 2, 2017, Randomized 301; Med F/U 6.6 mos.
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Time in Months 0 2 4 6 8 10 12 14 16
Number of Subjects at Risk Time in Months
soc 150 124 102 82 56 31 19 5 1 Number of Subjects at Risk
Pembro+SOC 151 122 100 79 58 32 20 7 2
sSOC 150 114 82 59 38 20 12 4 0
Pembro+SOC 151 108 80 57 45 19 8 2 0
o o)
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11 o, 0,
CTC Gr 3-5 Toxicity 72% 50%
(0] o
SAE 54% 39%

Non-disease progression causes of death were identified in the pembrolizumab arm: intestinal ischemia,
cardio-respiratory arrest, suicide, pulmonary embolism, cardiac arrest, pneumonia, sudden death,
myocarditis, large intestine perforation, and cardiac failure.

https://www.fda.gov/Drugs/DrugSafety/ucm574305.htm.




Keynote-185: Phase lll, Randomized Trial in Newly Diagnosed MM

Lenalidomidei Dexamethasone +/- Pembrolizumab

Transplant ineligible patients; Data cutoff June 2, 2017, Randomized 301; Med F/U 6.6 mos.
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Non-disease progression causes of death were identified in the pembrolizumab arm: intestinal ischemia,
cardio-respiratory arrest, suicide, pulmonary embolism, cardiac arrest, pneumonia, sudden death,
myocarditis, large intestine perforation, and cardiac failure.

https://www.fda.gov/Drugs/DrugSafety/ucm574305.htm.
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Fig. 1 Schema of the analysis pipeline. The left panel
(orange) illustrates the DNA processing flow. DNA is
extracted from CD138+ tumor cells from bone marrow and
CD3+ or granulocytes from peripheral blood as a control.
Whole-exome and/or targeted panel sequencing is
performed and the obtained reads are mapped to the
reference genome and analyzed for the identification of
somatic mutations and copy number alterations, which are
then prioritized based on their deleteriousness and
actionability. The right panel (blue) illustrates the RNA
processing flow. RNA is extracted from CD138+ tumor cells
and RNA seq is performed. The obtained reads are mapped
to the reference genome and summarized at the gene level.
Gene expression analysis is then performed to calculate
outlier genes, pathway activation and drug repurposing
through inverse match with drug-induced gene expression
profiles. DNA- and RNA-based drug recommendations are
then ranked and summarized in reports.
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Fig. 7 Schema of the clinical trial pipeline and responses.
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WES-based clonality assessment
scRNA-seq

CyTOF
scRNA-seq of microenvironment

in silico validation (from profiling)
in vitro/in vivo validation



