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NOVEL TARGETS/THERAPIES:
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Proteasome Inhibitors and the
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PROTEASOME INHIBITORS IN
LYMPHOMA

« Rationale

— Disrupts pathways involved in pathogenesis of lymphoma

— Preclinical models show sensitivity of lymphoma cell lines to
proteasome inhibitors

Bortezomib
Reversible inhibitor
Approved for MCL

Carfilzomib (PR-171)

Irreversible inhibitor
Phase | testing
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Irreversible inhibitor
Early phase | testing



EFFECTS OF BORTEZOMIB ON TUMOR AND
STROMAL TARGETS : PLEIOTROPIC DRUGS

Microenvironment Apoptosis
| NF-xB, | cytokines, T po3, 1 p21, 1 Bax,

| cell adhesion molecules, T tBID, 1 Bcl-2,

| VEGF, | TNF-a | MAPK, | survivin,
| XIAP, | clAP
1 Caspases

Cell-Cycle Arrest
T p33, 1 p21, 1 p27,

Stress Response
| DNA repair, | Pgp,

T Topll, 1 Topl, | NF«B, | MAPK,
| NF=xB, | MAPK, T cyclins A/B/D/E,
chemo- and 1T c-fos/c-jun, 1 Myc,

radiosensitization T beta catenin

MAPK=mitogen-activated protein kinase; NF-kB=nuclear factor kappa B.

Kyle. N EnglJ Med. 2004;351:1860; Adams. Drug Disc Today. 2003;8:307; Adams. Invest New Drugs.
2000;18:109; Voorhees. Clin Cancer Res.2003;6:6316; Leonard. IntJ Cancer.2006;119:971; Richardson. Cancer
Control.2003;10:361; Ling. Mol Cancer Ther. 2002;1:841.



NOVEL TARGETS/THERAPIES:
PROTEASOME INHIBITORS

« Mantle Cell Lymphoma

Gb CoLuMBIA UNIVERSITY COC: _| NewYork-Presbyterian
WMALS  MepicaL CENTER E— =] The University Hospital of Columbia and Cornell



SINGLE-AGENT ACTIVITY OF BORTEZOMIB IN
MANTLE CELL LYMPHOMA

Evaluable
Study Bortezomib Regimen Patients (n) | CR/CRu| PR
O’Connor 1.5 mg/m? days 1, 4, 8, 11 37 13% 27%
(ICML 2005) 21-day cycle
Goy 1.5 mg/m? days 1, 4, 8, 11 29 21% 21%
(JCO 2005) 21-day cycle
Strauss/Lister| 1.3 mg/m? days 1, 4, 8, 11 24 4% 25%
(IMCL 2005) 21-day cycle
Belch 1.3 mg/m? days 1, 4, 8, 11 |13 untreated 0% 46%
(ASH 2004) 21-day cycle 15 treated | 7% | 40%
PINNACLE 1.3 mg/m? days 1, 4, 8, 11 141 8% 26%
(ASCO 2005) 21-day cycle




BORTEZOMIB IN RELAPSED / REFRACTORY MCL
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LYM-3002: PHASE |Il RANDOMIZED, OPEN-LABEL, MULTI-CENTER
TRIAL OF R-CHOP vs. VCR-CAP IN PREVIOUSLY UNTREATED MCL

INELIGIBLE FOR SCT

N

p
Newly diagnosed MCL patients:
Measurable stage II-IV MCL
ECOG PS 0-2

| Ineligible or not considered for BMT

v

( N
Randomization 1:1 stratified by:
IP1 score (0-1, 2, 3, 4-5)

J

k Disease stage at diagnosis (ll, IIl, 1V) )

R-CHOP

6-8 x 21-day cycles
(up to 8 cycles if investigator-assessed
response first documented at cycle 6)

Rituximab 375 mg/m2 IV d 1

Cyclophosphamide 750 mg/m?2 IV d 1
Doxorubicin 50 mg/m2 IV d 1

Prednisone 100 mg/m2 PO d 1-5
Vincristine 1.4 mg/m? (max. 2 mg) IV d 1 )

VcR-CAP

D s

Rituximab 375 mg/m2 IV d 1
Cyclophosphamide 750 mg/m2 [V d 1
Doxorubicin 50 mg/m2 IV d 1
Prednisone 100 mg/m? PO d 1-5
Bortezomib 1.3 mg/m21V d 1, 4, 8, 11

Cavalli F et al. ASCO 2014, abstract #8500



LYM-3002: PHASE |l RANDOMIZED, OPEN-LABEL, MULTI-
CENTER TRIAL OF R-CHOP vs. VCcR-CAP IN PREVIOUSLY
UNTREATED MCL INELIGIBLE FOR SCT

Secondary outcomes: Response and DOR by IRC, TTP, TTNT, TFI, OS

Response-evaluable population I?rﬁlz-l 4?1'; V(:IE'ZZ':)P HR P
CR+CRu*, % 42 53 OR 1.69| 0.007
ORR (CR+CRu+PR), % 90 92 OR 143 | 0.275
Median time to initial response, mos 1.6 14 HR 1.54 | <0.001
Median DOR (CR+CRu+PR), mos 15.1 36.5 NA NA

In patients with CR+CRu* 18.5 42 .1 NA NA
Median duration of CR/CRu, mos 18.0 42 1 NA NA
Median TTP by IRC, mos 16.1 30.5 HR 0.58 | <0.001

By investigator, mos 16.8 35.0 HR 0.47 | <0.001
Median time to next therapy (TTNT), mos 24.8 44.5 HR 0.50 | <0.001
Median treatment-free interval (TFI), mos 20.5 40.6 HR 0.50 | <0.001
Median OS, mos 56.3 NR HR 0.80| 0.173

4-year OS rate, % 53.9 64 .4 — —

*CR/CRu verified by bone marrow and LDH; T data shown are odds ratio (OR), except for hazard ratio (HR) for time to response; NA,

not applicable; NR: not reached Cavalli F et al. ASCO 2014, abstract #8500



LYM-3002: PHASE |l RANDOMIZED, OPEN-LABEL, MULTI-
CENTER TRIAL OF R-CHOP vs. VcR-CAP IN PREVIOUSLY
UNTREATED MCL INELIGIBLE FOR SCT

59% improvement in PFS by IRC with VcR-CAP vs R-CHOP (median follow-up 40 mos)

R-CHOP VcR-CAP
100 = Events, n 165 133
R-CHOP Median PFS, months 14.4 24.7
o % 80- VcR-CAP (95% Cl) (12.0, 16.9) | (19.8, 31.8)
S g HR (95% Cl) 0.63 (0.50, 0.79)
g q? 60 - P-value <0.001
® S b gy sssnness o
o 2
S
A
® 2 20-
0 1 | : 1 1 | 1 1 | 1 1 1
0 6 12 18 24 30 36 42 48 54 60 66
Months from randomization
Number of patients at risk:
R-CHOP 244 181 116 79 55 36 22 16 9 3 0 0
VcR-CAP 243 187 146 122 94 66 42 28 17 8 1 0

Median PFS by investigator was 16.1 vs 30.7 mos with R-CHOP vs VcR-CAP; 307 (63%)
events; HR 0.51, p<0.001; 96% improvement with VcR-CAP

‘ At Cost of More Toxicity = Neuropathy |

Cavalli F et al. ASCO 2014, abstract #8500




LYM-3002: PHASE |l RANDOMIZED, OPEN-LABEL, MULTI-
CENTER TRIAL OF R-CHOP vs. VcR-CAP IN PREVIOUSLY
UNTREATED MCL INELIGIBLE FOR SCT

Secondary outcomes: OS (Median follow-up 40 mos)

R-CHOP VcR-CAP
Events, n 87 71
Median OS, months 56.3 Not reached
100 (95% CI) (47.2,NE) (56.0, NE)
HR (95% Cl) 0.80 (0.59, 1.10)
e 80 P-value 0.173
[0}
= 60 -
S O oeperepre
i
5 40 —— R-CHOP
T VCR-CAP
o 20 -
0 T T i i T T i — i | )

|
12 18 24 30 36 42 48 54 60 66 72

0 6
Months from randomization
Number of patients at risk:
R-CHOP 244 214 204 192 177 141 100 70 43 21 7 1 0
VcR-CAP 243 212 200 191 171 140 100 75 52 28 8 1 0

There was a trend to prolonged survival with VcR-CAP (not statistically significant)

Cavalli F et al. ASCO 2014, abstract #8500



E1411 - Phase 2 Intergroup Trial: Initial Therapy of

Mantle Cell Lymphoma in patients = age 60

R BRx 6 Rituximab

E

G

| BVR x 6 Rituximab

S

7

R Lenalidomide
$ BRx 6 + Rituximab
I

0 Lenalidomide
N BVR x 6 + Rituximab

BR = Bendamustine, Rituximab
V= Bortezomib

BBR (VERTICAL) ; ORR 88%, complete response rate 53%, median PFS 15 mos
(Fowler, et al, JCO 2011)




NOVEL TARGETS/THERAPIES:
PROTEASOME INHIBITORS

* Indolent Lymphomas
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BORTEZOMIB IN RELAPSED/REFRACTORY
FOLLICULAR LYMPHOMA

Dose n ORR CRR bl
O’Connor 1.5 BIW 9 77% 22%
JCO 2005 <
Strauss 1.3 BIW 13 :
JCO 2006 2
Goy 1.5 BIW 5 8
JCO 2005 S
DiBella 1.3 BIW 36
Blood 2010
O’Connor 1.5 BIW 22 41% 18%
CCR 2010
Ribrag 1.5 BIW 50 32% 8%
EJC 2012 1.6 QW 37 23% 14% ’: MCL / ipatients
) . VA e /
B oy e 2 . ,_/ / Follicular
08 - / et Lymphoma
' 60
i o L
é 06 g ”
s =
g 04 ; 30 l/
o2 20 Median TTR
' 10 MCL =5 woeks
FL =11 weeks
o—;, . 3 . = T - pA - O 28 4 56 78 810111213 1415161718 18 20 2122 23 24 25 26 27
Progression-Free Survival (months) Time (weeks)
Velcade 1.5 mg/m2 " l)r4s7u ki a:E:(n;s) C;:Tg M;‘::n(?anim :ggf: =2 p <0.008 [MCL vs FL)
Velcade 1.6 mg/m2 35 91%(32) 9% (3)  6.11 ( 3.29 1557)




RITUXIMAB PLUS BORTEZOMIB WEEKLY OR
TWICE WEEKLY

Bortezomib n ORR CRR PFS DOR
dose

1.3 mg/m2 BIW | 41 49% 14% | S mo NR
1.6 mg/m2 QW | 40 43% 10% | 10mo | 9 mo

A
1.0¢=— - —— Bortezomib 1.3 mg/m? biw Bortezomib 1.6 mg/m? qw
— 094 ® Censore d * Censored
% 0.8+ *‘m
ERVE " 1
£ 064 ro fd ¥ L
> 054 [ P
200+ & 04 JTTP *
£ 03 + ® .
_ 1751 g o024 .
E= i 0.1
o< 150 . . . : . s
-— o 0 %0 180 270 360 450 540
= 2 125
® g Time (days)
| Subjects remaining
g % 100 ° 41 19 12 6 3 1
a g 75 * 40 " 20 14 5 3
-
g g 501 B 1.00— %o @ —— Bortezomib 1.3 mg/m? biw Bortezomib 1.6 mg/m? qw
s o094 ® Censore d % Censored
= ] Z os- .
e ® £ s DI
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== '"“""I < s
& 2 -25 g 04 v
2 o
Sa 50 < 03
o -50 S o024 *
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Patient Subjects remaining
° 18 1 8 4 2 1
* 17 15 10 3 1

DeVos et al. JCO 2009



BORTEZOMIB-RITUXIMAB VERSUS RITUXIMAB IN
RELAPSED/REFRACTORY FL — LYM-3001

n ORR CRR PFS DOR
Rituximab 340 49% | 19%* 11 mo | 14 mo
R-Bortezomib | 336 63% | 25%* 13 mo 16 mo

100 - —— Rituximab only Marginal

90 . —— Bortezomib-rituximab improvement in
s 80 \ HR 0-82 (0-68-0-99) PFS with
E 20 p=0033 increased
2 toxicity —
§
g Decision was to
& not file with

FDA

0 T T T T T T T ‘1 T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Time (months)

Number at risk
Rituimabonly 340 267 216 171 120 94 76 60 46 35 27 17 9 § 2 1
Bortezomib-rituximab 336 265 229 197 142 115 97 80 62 46 33 23 15 11 6

Coiffier et al. Lancet Onc 2011



UPFRONT PHASE 2 COMBINATIONS

Dose n ORR CRR PFS
R-Bortezomib | Evens et al 42 70% 40% 4y 44%
BJH 2011
Bort-R-CVP Sehn et al JCO 94 83% 34% nr
2011
Bort-R-CHOP | Cohen et al 29 100% | 66% 4y 83%
BJH 2015
Bort-BR Flinn et al 55 87% 47% nr
Proc ASH 2012

Really needs randomized studies to determine clinical benefit
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BORTEZOMIB IN RELAPSED/REFRACTORY
DLBCL

Gene
expression Immuno-
profiling histochemistry
CD10  &E. o4 '.-—“
Relapsed/Refractory ?&i’%{g
DLBCL BCL6 Sliaty
(N= 49) RS
IRF4/
Proceed to Part B ; .
+ if clinically indicated UM |
Part A & D\
Bortezomib ABCDLBCL GCBDLBCL ABCDLBCL GCBDLBCL
( N = 23) (N=5) (N=10) (N=12) (N=12)

L J

Treat until disease progression or
maximum allowable cycles

v v

Part B DLBCL subtype classification by
Bortezomib + DA-EPOCH gene expression profiling or IHC
(N =44)
Treat until disease progression or
maximum allowable cycles ABC DLBCL GCBDLBCL
(N=12) (N=15)

Dunleavy et al. Blood 2009.



BORTEZOMIB PLUS DA-EPOCH-R IN RELAPSED

DLBCL

ORR CRR OS
All 42% 23% |8 mo
ABC  83% 42% 11 mo
GCB | 13% 7% '3 mo

Dunleavy et al. Blood 2009.

Does adding bortezomib
improve the outcomes of
ABC?

1 04
ABC pDLBcL I
0.8 Gcece DoLecL
0 .64
04 I = =
024
0.0+ I'
O 1 2 3 4

Overall survival following
DA-EPOCH-B Rx (yrs)

ABC DLBCL Il
GCB DLBCL Il

0.0
o 1 2 3 4
Overall survival following relapse
with R-CHOP Rx (yrs)




BENEFIT OF BORTEZOMIB IN FRONT-LINE?

R-CHOP R-CHOP-bortezomib

2 1004 GC
1.0 S by -—= Non-GC

A -
—— | -
€ o8- & 0754 —Tl__
= P ' GCB (n = 100) i e ——— ,
5T osl ™ = s i
S 507 Yot ey gy @ | |
g g L T H 0.50 :
- =2 i e g |
[N, e 0.4 " & L__
qu’ 5 IS Non-GCB (n = 141) S 0.25+
> 0.2+ Hans .‘E
L P <.001 2

=

T T T T T T T T T T T T o o
0 1 2 3 4 5 6 7 8 9 10 11 12 & 0 20 40 60
Time (months)
Time (years)
Meyer, etal. JCO 2010 Ruan etal. JCO 2011

Await results from randomized trials: PYRAMID, LYM2034, REMoDLB



RANDOMIZED PHASE 2 OPEN LABEL STUDY OF R-
CHOP +/- BORTEZOMIB IN PATIENTS WITH UNTREATED
NON-GCB DLBCL.:

RESULTS FROM THE PYRAMID TRIAL

 Non-GCB DLBCL measurable disease confirmed
by Hans.

« R-CHOP vs VR-CHOP (Bortezomib 1.3 mg/m2
Day 1 &4)

* Primary ednpoint: PFS

« 206 patients randomized at 69 sites; 183 had
centrally confirmed non-GCB DLBCL)

« 86% and 85% of patients complete study per
treatment



RANDOMIZED PHASE 2 OPEN LABEL STuDY OF R-CHOP +/- BORTEZOMIB IN

PATIENTS WITH UNTREATED NON-GCB DLBCL.:
RESULTS FROM THE PYRAMID TRIAL

Parameter R-CHOP VR-CHOP HR
ORR/CR 98/52 92/54
2-Y PFS 7% 82% 0.77; p=0.7
HI/H IPI 2-Y PFS 64% 72% 0.66; p=0.3
Died 15% 11% 0.65
HI/H-2 Y OS 79 92 -
2-Y-0OS L/LI 98% 98% -

Conclusion: No significant efficacy advantage with theaddition of R-
CHOP in patients with previously untreated non-GCB DLBCL
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For the T-Cell
Enthusiasts

« N=12
— 10 Mycosis Fungoides,
- 2PTCLu

« ORR67%
« CRRate 17%

Zinzani et al. JCO 2007




Articles I

THE LANCET Haematology

Panobinostat in combination with bortezomib in patients )
with relapsed or refractory peripheral T-cell lymphoma:
an open-label, multicentre phase 2 trial

CrossMark

Daryl Tan, Colin Phipps, William Y K Hwang, Soo Yong Tan, Chun Hsien Yeap, Yiong Huak Chan, Kevin Tay, SoonThyeLim, Yuh Shan Lee,
Sathish Gopalakrishnan Kumar, Soo Chin Ng, S Fadilah, Won Seog Kim, Yeow Tee Goh, forthe SGH651 investigators

56th ASH" Annual Meeting and Exposiébn
San Francisco, CA e« December 6-9, 2014
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Last updated December 17, 2014. Please note that this site represents the latest program changes

and differs from the print version in some details.

Browse by Day 503 A Phase 2 Study of Panobinostat (PAN) in Combination with Bortezomib (BTZ) in
Patients with Relapsed/Refractory Peripheral T-Cell Lymphoma (PTCL) or NK/T-Cell
Browse by Lymphoma (NKL)
Program
e e - al and Poster Abstracts
Type: Oral
Browse by Session: 623. Lymphoma: Chemotherapy, excluding Pre-Clinical Models: Hodgkin Lymphoma/ T-cell Lymphoma

Author

Monday, December 8, 2014: 3:45 PM
South Building, Esplanade 304-306-308 (Moscone Center)

Browse by Yeow-Tee Goh, MBBS, MMed*, William YK Hwang, FRCP, FAMS, MMed, MRCP, MBBS?3, Colin Phipps Diong?®’, Yap chun
Keyword Hsien, bsc®", Kevin Tay, MD*®, Soon Thye Lim, MBBS, MRCP7?", Yuh Shan Lee, MBBS, MRCP?", Soo Chin Ng, md®", S Fadilah,
MBBS®", Won Seog Kim?*°" and Daryl Tan, MD***




Study Schema of SGH 651

PHASE Il, MULTI-NATIONAL, OPEN LABEL, SINGLE-ARM, INVESTIGATOR-INITIATED STUDY

(NCT00901147).
/ Patients (N = 25) \
8-weekly CT-scans (or
Relapsed/refractory PTCL PET-CT scans)
(subtypes: PTCL-NOS, AITL, |
NK/T-cell ymphoma, EATL, ! Continue )
hepatosplenic T-cell 4 _ ) for 8
lymphoma, ALK-ALCL, or - Panobinostat + v |
ALK+ ALCL with post-ASCT Bortezomib | ) cycles
relapse 21-day cycles
pse)  (21-day cycles) OR
e e f
y 2 if suitable
/ \_candidate /

- Primary endpoint: Objective Response Rate (ORR)

« Secondary endpoints: Time-to-response, duration of
response, PFS, OS, safety and tolerability SGH protoce! 651



PRIMARY ENDPOINT: OBJECTIVE RESPONSE RATE

Response N=23 (%)
ORR 10 (43)
CR 5 (22)
PR 5(22)
SD 5 (22)
PD 8 (35)
Histological Subtypes
PTCL-NOS 2/9 (22)
Angioimmunoblastic T-celllymphoma 4/8 (50)
ALK+ Anaplastic large cell ymphoma 1/1 (100)
ALK- Anaplastic large cell ymphoma 1/4 (25)
NK/T-cell lymphoma, nasal type 1/2 (50)

Subcutaneous panniculitis-like T-cell
lymphoma

1/1 (100)

SGH protocol 651



WATERFALL PLOT

TIME-TO-RESPONSE & DURATION OF RESPONSE

SPD of measured lymph nodes (Best ORR % change
from baseline)

Patients (N = 23)

« Median time to
response :
6 weeks
(range 5 — 18)

« Median
duration of
response :

5.6 months
(range 2 — 33)




NOVEL TARGETS/THERAPIES:
PROTEASOME INHIBITORS

« Summary: Novel - Novel Prospects
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How DO WE IMPROVE THE MERITS OF
PROTEASOME INHIBITORS?

Make Better Ones
Or
ldentify Synergistic Combinations

(not predicated on genotoxic
chemotherapy)




IXAzOMIB (MLN2238)

First orally bioavailable
proteasome inhibitor in
clinical trials

Binds to the chymotrypsin-
like site of the 20S
proteasome

Similar selectivity and
potency to bortezomib, but
shorter 20S proteasome
dissociation half-life



PHASE 1 STUDY OF IV IXAzOMIB IN LYMPHOMA

IV administration on days 1, 8, 15 of 28 days

30 subjects with relapsed/refractory NHL
- FL 11, DLBCL 5, PTCL 4, HL 3, MF 2, MCL 2, Other 2

MTD determined to be 2.34 mg/m2
DLTs: Neutropenia, diarrhea, renal failure

Most common AEs: fatigue (43%), diarrhea (33%),
nausea, thrombocytopenia, rash (each 27%)

26 evaluable for response, 5 responders (19%)
_ 1CR(FL),4PRs (3FL, 1 PTCL)

ssouline et al. Blood CanJ 2014



Carfilzomib @wukﬁkkﬁt?
; & aeg

- Tetrapeptide ketoepoxide-based irreversible inhibitor of
the 20S proteasome.

 Higher affinity for proteasome than bortezomib, and
demonstrated activity in bortezomib resistant NHL cell
lines

- Phase 1 trial reached 20/27 mg/m2 on days 1,2, 8, 9, 15,
16 of a 28 day cycle. No MTD reached.

- Anemia, thrombocytopenia, nausea, fatigue, constipation,
pyrexia, cough, anorexia

. Among 15 NHL, 5 SD (4 FL, 1 CLL/SLL)



Proteasome Inhibitors Synergize with BTK Targeted Drugs

bhEEErrm—

The Bruton tyrosine kinase (BTK) inhibitor PCI-32765
synergistically increases proteasome inhibitor activity in
diffuse large-B cell lymphoma (DLBCL) and mantle cell
lymphoma (MCL) cells sensitive or resistant to bortezomib

Dasmahapatra et al, Br J Haematol 2013

The bruton’s tyrosine kinase inhibitor ibrutinib synergized with the
proteasome inhibitor carfilzomib and overcame immunoproteasome-
mediated carfilzomib resistance in mantle cell lymphoma

Ou, et al, AACR abstract #2432, 2013

Combinatorial drug screening identifies synergistic co-

targeting of Bruton’s Tyrosine Kinase and the proteasome in
Mantle Cell Lymphoma
Axelrod, Ou, Brett et al, Leukemia 2013



CARFILZOMIB AND TGR-1202 DEMONSTRATES HIGHEST SYNERGY

(ZA) 1.976|34.6 [58.7
—_ 1.768|29.5|52.4 | 68.2
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HIGHLY SYNERGISTIC INTERACTIONS UNIQUE TO THE CAR - TGR1202
COMBINATION
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THE COMBINATION OF CAR — TGR-21202 UNIQUELY
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TARGETING THE EIF4E COMPLEX AS A MEANS TO
‘TURN-OFF C-MYC
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NOVEL TARGETS/THERAPIES:
PROTEASOME INHIBITORS

* Proteasome inhibitors have reproducible activity
across select subtypes of NHL, but not all, Why?

* These drugs are pleiotropic drugs, MOA may be
very cell context specific (i.e, MCL-1, NOXA, etc.)

* Proteasome inhibitors are the prototypical
companion drug; they synergize with almost

everything

« Targeting the proteasome in not dead........
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ONGOING STUDIES WITH ADDITIONAL NOVEL
. AGENTS

- Bortezomib and Lenalidomide in Treating Patients With Relapsed or
Refractory Mantle Cell Lymphoma

« Phase l/ll Carfilzomib Plus Lenalidomide and Rituximab in the Treatment of
Relapsed/Refractory Mantle Cell Lymphoma

« Bortezomib + obatoclax in MCL

« |brutinib in Combination With Carfilzomib in Relapse/Refractory Mantle Cell
Lymphoma

- Bortezomib and Azacitidine in Relapsed or Refractory T-Cell Lymphoma
- Everolimus and Bortezomib in Relapsed or Refractory Lymphoma
« |brutinib and Bortezomib to Treat Patients With Mantle Cell Lymphoma

- Alisertib, Bortezomib, and Rituximab in Relapsed or Refractory Mantle Cell
Lymphoma or B-cell Low Grade Non-Hodgkin Lymphoma



PHASE || COMBINATIONS IN MCL

Dose n ORR |CRR PFS

Previously treated

BBR Friedberget al 30 83% 52% 3y 47%
Blood 2011 (7 MCL)

Initial Therapy

VcR-CVAD + | Chang et al 75 95% 68% 3y 68%

maint R Blood 2014

RiBVD Gressin et al 74 nr 74% 2y 69%
Proc ASH 2014







LYM-3002: PHASE |ll RANDOMIZED, OPEN-LABEL, MULTI-CENTER
TRIAL OF R-CHOP vs. VCR-CAP IN PREVIOUSLY UNTREATED MCL
INELIGIBLE FOR SCT

Overall safety profile

AE, % (safety population) ?ngl ‘?ZI; \:ﬁzzig;)
All-grade AE 98 99
Drug-related all-grade AE 93 96
Grade =3 AE 85 93
Drug-related grade 23 AE 80 91
Serious AE 30 38
Drug-related serious AE 21 33
AE leading to discontinuation 7 9
Drug-related AE leading to discontinuation 6 8
On-study deaths (within 30 days of last dose) 6 3)
Deaths due to drug-related AE 3 2

* Pts received a median of 6 cycles (1-8) in eacharm

® 83% in R-CHOP arm and 84% in VcR-CAP arm received 26 cycles

Cavalli F et al. ASCO 2014, abstract #8500



LYM-3002: PHASE |l RANDOMIZED, OPEN-LABEL, MULTI-CENTER
TRIAL OF R-CHOP vs. VCR-CAP IN PREVIOUSLY UNTREATED MCL

INELIGIBLE FOR SCT

Grade 23 AE and SAE (25% in either arm)

AE, % (safety population) R-CHOP (n=242) VcR-CAP (n=240)

At least one grade 23 AE 85 93
Neutropenia 67 85
Leukopenia 29 44
Thrombocytopenia 6 57
Lymphopenia 9 28
Anemia 14 15
Febrile neutropenia 14 15
Pneumonia 5 7
Fatigue 3 6
Peripheral sensory neuropathy 3 5
Diarrhea 2 5

At least one SAE 30 38
Febrile neutropenia 8 11
Pneumonia 3 8
Neutropenia 5 5

e Grade =3 bleeding events: 1.2% R-CHOP vs 1.7% VcR-CAP
e Grade >3 infections: 14% R-CHOP vs 21% VcR-CAP

Cavalli F et al. ASCO 2014, abstract #8500



VR-CAP versus R-CHOP as initial therapy

R-CHOP 244

ORR
89%

CRR
42%

VR-CAP 243

92% 53%

Table 3. Most Common Adverse Events (Safety Population).®

RCHOP  VR-CAP

100+ No. of Events 165 133

90 Median Progression-free 144 24.7
Survival (95% Cl) —mo  (12.0-16.9) (19.8-31.8)

20 Hazard Ratio (95% Cl) 0.63 (0.50-0.79)

P<0.001

Progression-free Survival (%)
g

R-CHOP

T T T T
0 6 12 18 24 30 36 42 48 54 60 66

Months since Randomization
No. at Risk
R-CHOP 244 181 116 79 55 36 22 16 9 3 0 0
VR-CAP 243 187 146 122 94 66 42 28 17 8 1 0

Figure 1. Kaplan-Meier Analysis of Prog free Survival A ding to
4 dent Review ( to-Treat Population).
The dashed lines indicate median values in the two study groups. R-CHOP

sone, and VR-CAP bor! ib b, cyclophosphamide, doxorubicin,
and prednisone.

RCHOP  VR-CAP

No. of Events 87 n
Median Overall Survival 56.3 NR
100 (95% C1) —mo (47.2-NR)  (56.0-NR)
504 Hazard Ratio (95% ClI) 0.80 (0.59-1.10)
P=0.17
80
g 71
3 e VR-CAP
[ . R-CHOP
“w D
3 404 H
g 30
20
101
hd T T T T T T T T T - T T 1
6 12 18 24 30 36 42 48 54 60 66 72
Months since Randomization
No. at Risk
R-CHOP 244 214 204 192 177 141 100 70 43 21 7 0 O
VR-CAP 243 212 200 191 171 140 100 75 52 28 8 1 0

denotes rituximab, cyclophosphamide, doxorubicin, vincristine, and predni-

Figure 2. Kaplan—Meier Analysis of Overall Survival (Intention-to-Treat
Population).

The dashed line indicates the median value in the R-CHOP group. NR denotes
not reached.

Robak et al NEJM 2015

Adverse Event

R-CHOP (N=242)

Any Grade Grade =3

VR-CAP (N =240)
Any Grade Grade =3
no. of patients (%)

Any event 238 (98) 206 (85) 238 (99) 223 (93)
ic event
Neutropenia 178 (74) 162 (67) 211 (88) 203 (85)
Thrombocytopenia 46(19) 14 (6) 173 (72) 136 (57)
Anemia 90 (37) 33 (14) 122 (51) 37 (15)
Leukopenia 93 (38) 71 (29) 120 (50) 105 (44)
Lymphocytopenia 32(13) 21(9) 74 (31) 67 (28)
Febrile neutropenia 34 (14) 33 (14) 41(17) 36(15)
Gastrointestinal event
Diarrhea 22 (9) 5(2) 73 (30) 12(5)
Constipation 38 (16) 2(1) 60 (25) 1(<1)
Nausea 33 (14) 0 59 (25) 1(<1)
Infection or infestation
Any 112 (46) 33 (14) 143 (60) 51 (21)
Pneumonia 15 (6) 11 (5) 28(12) 17(7)
Nervous system disorder
Peripheral neuropathy 69 (29) 10 (4) 73 (30) 18(8)
not elsewhere
classified{
Peripheral sensory 48 (20) 6(2) 54(22) 12(5)
neuropathy
Other condition
Pyrexia 37 (15) 5(2) 70 (29) 8(3)
Fatigue 47 (19) 6(2) 56 (23) 15 (6)
Cough 20 (8) 0 49 (20) 3(1)
Decreased appetite 23 (10) 2(1) 46 (19) 2(1)
Asthenia 26 (11) 2(y 38(16) 7(3)
Peripheral edema 25 (10) 1(<1) 37 (15) 1(<1)




LYM-3002: PHASE |l RANDOMIZED, OPEN-LABEL, MULTI-
CENTER TRIAL OF R-CHOP vs. VCR-CAP IN PREVIOUSLY
UNTREATED MCL INELIGIBLE FOR SCT

Peripheral neuropathy NEC*

R-CHOP VcR-CAP
(n=242) (n=240)
Peripheral neuropathy*, % 29 30
Grade >3 peripheral neuropathy, % 4.1 7.5
Treatment discontinuations, % <1 2
Median time to onset, days (range) 52 (2-158) 83 (8-256)
Events improved/resolved, % 79 90
Events resolved, % 75 81
Median time to improvement/resolution, months (95% Cl) | 4.8 (2.8, 6.4) | 1.5 (0.9, 2.0)
Median time to resolution, months (95% ClI) 5.5 (3.9, 8.1) | 3.0 (1.6, 4.7)

*Peripheral neuropathy NEC, high-level term including peripheral sensory neuropathy, neuropathy
peripheral, peripheral motor neuropathy, and peripheral sensorimotor neuropathy

Cavalli F et al. ASCO 2014, abstract #8500




LYM-3002: PHASE Ill RANDOMIZED, OPEN-LABEL, MULTI-CENTER TRIAL OF R-
CHOP vs. VcR-CAP IN PREVIOUSLY UNTREATED MCL INELIGIBLE FOR SCT

« Endpoints: Primary: PFS as measured by an independent radiology review committee
(IRC). Secondary: response by modified IWG criteria' [ORR (CR+CRu+PR) and
complete response (CR+CRu), TTR, DOR, duration of CR+CRu, TTP, TTNT, TFI, OS,

and AE

« Patients: 487 pts with previously untreated, measurable stage II-IV MCL, ECOG PS O-
2, ineligible or non considered for SCT

ITT population R-CHOP (N=244) VcR-CAP
(N=243)
Age Median, yrs (range) 66 (34-82) 65 (26-88)
>60 yrs, % (range) 73 73
>65 yrs, % (range) 95 53
ECOGPS, % 0 35 46
1 52 42
2 13 13
IPl score, % 0-1 16 16
2 29 31
3 36 35
4-5 19 19
Disease stage at Il 7 6
diagnosis, % [l 20 20
v 74 75

1. Cheson et al. JCO 2007

Cavalli F et al. ASCO 2014, abstract #8500



SUBSET-DIRECTED THERAPY IN ABC-DLBCL

Chronic active Constitutive Autocrine
BCR signaling MYD88 signaling interferon signaling
'\NA\/"': -7 r“\ W"L 7 f
S CDARZ ,‘?‘ MYD&s Z,
< [TAM 2> < TIR domains
7’_n:n‘un‘lm:c1§“‘ 7 mumncm '{’ MYD88
AN AN O\ RAKS TRAKS” L AL

. CA R0 11
‘-:\,\"VL.J P
Y‘CARD“I—V CARD1Y
= coded-cod = ;" A

= dmul:man W—) IRF4
AN —l IRF7 > @

IFN
o=
)
: : Interferon _
Lenalidomide Sl sl = @

E&
|3
9
@
2
8%
&
______9@4_

(_ - | NF-x8 —
pathway

Modified from Yang et al. Cancer Cell 2012



