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« We are entering a new era in treatment for lymphomas

* CAR T-cell therapy may represent one of the more effective
immunotherapeutic options

+ Challenges
Time to manufacture
Patient selection and toxicity management

integration with or replacement of existing modalities (chemotherapy, small
molecule inhibitors, autologous vs allogeneic stem transplant)
cost

* CAR T-cell therapy likely to alter how we treat DLBCL
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ERYSIPELAS GERMS
ASCURE FOR CANCER

Dr. Coley's Remedy of Mixed
Toxins Makes One Disease
Cast Out the Other.

MANY CASES CURED HERE

Physiclan Has Used the Cure for 15|

Years and Treated 430 Cases—
Probably 150 Sure Cures.

Followlng news from St. Lou's that
two men have been cured of cancer in

Colev cf New York. it came out vester-




The Case for Cancer Cellular Therapy

* Immunotherapy is a “living drug”
* Immune system can evolve to treat the tumor

* Immunotherapy can cure some cancers
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http://www.cancerresearch.org/
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Graft vs. Leukemia/Lymphoma:

The case for allogeneic transplant

* Presence of GvHD reduces the
likelihood of recurrence in
leukemia patients who had an
allogeneic transplant.

« Provided rationale for “mini”
transplants to take advantage of

3 i ,f GvL effect without high dose

- chemotherapy
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CAR Design: Critical Elements

> CART cells are genetically altered to express CAR on the cell surface.

T Cell Receptor Chimeric Antigen Receptor

m ScFv: recognize tumor
surface proteins

Costimulatory Signal 2:
CD28 or 4-1BB or OX40

g Essential Signal 1:
cD3;

Activation Independent of MHC
Limited to cell surface proteins

TCell CD3¢

CAR Construct: CD28 vs 4-1BB

B8 CAR

I
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Kalawekar at el, 2016

CAR Construct: Antigen Selection

CD19 expression is generally restricted to B cells and B cell

precursors?
CD19 is not expressed on hematopoietic stem cells or other tissue

- CD19is expressed by most B-cell malignancies
CLL, B-ALL, DLBCL, FL, MCL

B cell lymphomas
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SCHOLAR-1 — Poor outcomes in R/R DLBCL

Refractory DLBCL, n=636; ORR 26%, CR 7%; median OS 6.3 months
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JULIET: Study Status (Data cut March 2017)

Enrolled
n =147

Enrollment began July 2015

Discontinued before infusion
Pending

infusion Inability to manufacture
f= Patient-status related?

Infused
n =99

Evaluable for response
n

?Death (n = 16); =12); =3) (n=2) (n=1).
Schuster SJ, et al. Blood. 2017; 130(23)[abstract 577).
rthwestern
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Duration of Response, 74% Relapse-free at 6 Months

50 + Median DOR and OS not
reached

« Most patients achieving CR
at month 3 have remained in
CR

" « No patients proceeded to

transplant while in response

. [ e

o 1 2 & 4 5 6 7 8 9 o 11 12

Probabilty of Relapse Free (%)

: Best overall response (CR + PR) 9%
patonts st at sk Time From Onset of Response (months) o -
n=43 % 25 8 1 13 9 9 5 2 2 1 0 PR 6%
5D 2%
Po! 20

CR, complete response; DOR, duration of response; OS, overal response.
Efficacy analysis set = Al patients who received a tisagenlecleucel infusion at least 3 et X 4%
months prior o data-cut date. ol B
Schuster S, et al. Blood. 2017; 130(23){abstract 577]. PRI %
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JULIET: Adverse Events of Special Interest

(N=99)

AESI® Allgrade, % | Grade3,% | Grade4,%
Cytokine release syndrome® 58 15 8
Neurological events 21 8 4
Prolonged cytopenia® 36 15 12
Infections 34 18 2
Febrile neutropenia 13 11 2

* No deaths attributed to tisagenlecleucel, CRS or cerebral edema
* 26 (26%) patients were infused as outpatients
« 20/26 (77%) patients remained outpatient for = 3 days after infusion

© Occurring within 8 weeks of ® Cytokine, graded using the Penn scale. ° At day 28.
AESI, adverse events of special nterest
Schuster SJ, et al. Blood. 2017; 130(23){abstract 577].




Progression-free Survival, Response Duration, and Overall Survival.

D ®
< o

B—y
]
HES
g2
k)
i

5/7/2018

0Ok 10. 70

ZUMA-1 Study Design Summary and Outcomes

Of 101 patients with refractory aggressive NHL
treated with axi-cel in the Phase 2 multicenter
ZUMA-1 study:
* ORR: 82%; CR, 54%

44% in ongoing response

39% in ongoing CR
* Grade 23 CRS: 13%
« Grade 23 NE: 28%
- Grade 23 AEs resulting in death (n=3)

Phase 2

Cohort 1
Phase 1 Refractory DLBCL
Refractory (n=77)
DLBCL/PMBCL/TFL
(cohortof n = 7)

Cohort 2

Refractory

PMBCL/TFL
(n =24)

AR, chimeric antigen receptor; CR, complete response; CRS, cytokine release syndrome; DLBCL, diffuse large B cell
mphomas ORR, Objective rosponse rate; PMBCL, primary fediastinal B cell ymphoma; TFL, transformed follicular
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Objective Response Rate among the 101 Treated Patients.

A Objective Response Rate

00 B Complete response.

0 Partial response

8- B Stable disease
£ 70 I Disease progression
% 60 Could not be evaluated
2 so
&
i o

2

10

a 3

ORR  SD PD NE  ORR SD PD  NE ORR  SD  PD  NE
DLBCL (N=77) PMBCL or TFL (N=24) All Patients (N=101)

Neelapu$SS etal. N Engl ) Med 2017. DOI: 10.1056/NEJMoa1707447
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Kaplan—-Meier Estimates of the Duration of Response, Progression-free
Survival, and Overall Survival.

DOt 10. 707447

Results

os

Median OS (95% CI), mo
Zuma1 NR (10.5-NR)
SCHOLAR-1' 6.6 (6.1-7.5)

80

60

a0

Patients (%)

o 1 2 3 a4 5 6 7 8 S5 10 11 12 13 1a 15 16
0s (mo)
Patients at Risk
ZUMA-1 101 99 97 96 93 87 72 58 42 26 19 6 3 o0
SCHOLAR-1 635 594 555 487 436 392 337 286 259 233 202 191 177 167 156 151 151

* Median OS for ZUMA-1 was not reached
* 6-month OS in ZUMA-1 was 80% vs. 55% in SCHOLAR-1

Locke & Neelapu et al ASCO 2017
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Conclusions

< ZUMA-1 is the first pivotal trial of anti-CD19 CAR T cells in refractory aggressive NHL and
has demonstrated significant clinical benefit for patients lacking curative options
- Axi-cel significantly improved ORR (P < .0001)
CR rate of 54% is ~7-fold higher than the historic control rate of 8%?
- 44% have an ongoing response with a median DOR of 8.2 months

- Axi-cel showed durable and high ORR rates even in disease with poor prognostic
indicators, such as ABC DLBCL and presence of bulky or extranodal disease

CRS and NEs were generally reversible and rates decreased over course of study

- Clinical response rates were comparable across CD19 expression levels and between
patients who did or did not receive tocilizumab and/or steroids

Asco 2017
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High Durable CR Rates in R/R Aggressive B-NHL Treated with
JCARO017 (lisocabtagene maraleucel; liso-cel) (TRANSCEND NHL 001):
Defined Composition CD19-Directed CAR T Cell Product Allows for
Dose Finding and Definition of Pivotal Cohort

5/7/2018

Jeremy S. Abramson, ' M. Lia Palomba,? Leo |. Gordon,? Matthew Lunning,* Jon Amason,5 Michael Wang,® Andres Forero-

Torres,” David Maloney,® Tina Albertson,® Jacob Garcia,® Daniel Li,° Benhuai Xie,® Tanya Siddigi'®

Massachusetts General Hospital Cancer Center, Boston, MA; 2Memorial Sioan Kettering Cancer Center, New York, NY; *Northwestern Uriversity Robert H. Lurie
Comprenensive Cancer Center, Chicago, IL; “University of Nebraska Medical Center, Omaha, NE; *Beth Israel Deaconess Medical Center, Boston, MA; ‘University of
Texas MD Anderson Cancer Center, Houston, TX; "University of Alabama at Birmingham, Birmingham, AL; *Fred Seatle, WA
£Juno Therapeutics, Seattle, WA; °City of Hope National Medical Center, Duarle, CA

JCARO17 (lisocabtagene maraleucel; liso-cel)
CD19-Directed Defined Cell Product
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Multicenter, Seamless Design Pivotal Trial

(TRANSCEND NHL 001; NCT02631044)

Dose Finding® Dose Expansion® Pivotal DLB
(DF) Cohorts (DE) Cohorts Cohort

Dose
Recommendation

by Steering
Committee
pL2s

§ Enrollment ongoing for

« 91 patients treated (FULL)?
+ 67 patients treated in identified pivotal patient population (CORE)®

* Rametore n Doy 1
< Admeitred on Oay 1and Oy 14

DLBGL FULL cahet DLBL NOS da v ad e fom any it ymghar, ECOG 0.2
*DLBCL CORE camor: DLOGL NOS 6o no and smsformdrom L ECOS 0.1 i -3 8.0 o

Data will be presented from DF and DE DLBCL cohorts pivotal patient population
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TRANSCEND NHL 001 (NCT02631044)

PET-positive

[~ Enrollment &
Apher disease reconfirmed

i
heresis.

FOLLOW-UP

Lymphodepletion JCARNAT (iso-cel It 12 onis
e
Liso-cel Manufacturing® JCAROT? wrsament
ENROLLMENT COHORTS PATIENT ELIGIBILITY
DLBCL, NOS (de novo o transformed FL) Pivotal *  Secondary CNS involvement allowed
Soseain

+ MCLafter 1 lne of therapy

FLU. e O, ccepnosphanide
~Trerapy fordasass conirt
G082 a0 ot slogenee HSCT sxcludd o s coht .

CONSORT Diagram: DLBCL Cohort

Leukapheresed (n = 140)

Awaiting product (n=10) . "
98% (126/128) of

Product available (n = 18) patients apheresed in
« Awaiting treatment (n = 4) DLBCL cohort

« Withdrew (n = 4)
* PD or died (n = 10) Six MCL subjects treated
thus far with JCAR017 at

Product unavailable (

JCARO017-Treated (n=108) DL1S
xJCARD!T o yflc::(‘]‘f;b(‘: ‘:nf‘)? l = Five patients treated in
outpatient setting as of

October 9 data
snapshot®

o s ol s Mloney o (absec 16521 Oataasof Octer 9, 2017 6

ab Abnormalities in DLBCL Cohort (FULL, N=9

TEAESs and Laboratory Abnormalities Occurring in 2 20% of Patients?

Any TEAES® — —————
Any related TEAE" — —
Thrombocytopenia“ — —
Anemiat —
Fatigue. —
Cylokine release syndrome —
Nausea -
Diarthea =
Constipation - =
Decreased appeite —
Headache —
Dizziness —
Hypotension —
T T T T T T T T T
10 20 30 40 50 60 70 80 9 100
Percentage of Patients
TEAE, venmontamoren irsosvnt.
mog o
oty

Oata s of Octer 9, 2017 8

“Laborsey sbnormatios




High Rates of Response in FULL DLBCL Population

Homogeneous Patient Population Moving Forward in Pivotal Cohort

DLBCL, NOS FL3B/PMBCL
BOR, n* 88 57 2
ORR, % (95% CI) 74 (63, 83) 74 (60, 85) 84 (60, 97) 50 (19, 81) 100 (16, 100)
CR, % (95% CI) 52 (41, 63) 51 (37, 64) 63 (38, 84) 30 (7, 65) 100 (16, 100)
2 3-mo flu, n® 72 46 15 9 2
3-mo ORR, % (95% Cl) 53 (41, 65) 54 (39, 69) 67 (38, 88) 22 (3, 60) 50 (1,99)
3-mo CR, % (96% Cl) 44 (33, 57) 43 (29, 59) 60 (32, 84) 22 (3, 60) 50 (1, 99)
2 6-mo flu, n 54 37 10 6 2
6-mo ORR, % (95% Cl) 35 (23, 49) 35 (20, 53) 50 (19, 81) 0 (0, 46) 50 (1, 99)
6-mo CR, % (35% CI) 31(20, 46) 32 (18, 50) 40 (12, 74) 0(0, 46) 50 (1,99)

BOR. best overall osponse; NOS, rot ahorwise spocified

Homogeneous CORE patient population
identified and will move forward in pivotal trial

deat, or 25y rstging sans

JCARDN? 6 morihe 530,

sar9,2017 10
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Overall Survival (OS)

Early OS Encouraging in High-Risk DLBCL Patient Population

W, 1004 5o, GR: NR (NR, NR): 94°% (75, 98)
ht CR: NR (137, NR); 92% (78, 98) —
e =
w0 80 LAIL: NR (NR, NR): 86% (73, 93)
1
F 60 L/ 5 60
£ — L H
4 © . AN 00, NR) TE% @685 B
2 L [pr:somos@anmyms%@oen @ TR0 o8 49, R $1% K4, 58)
* —— ® Nonresponders: 6.2 mos (0.6, NR); 66% (33, 86)
20 Nonresponders: 5.4 mos (1.5, NR); 46°% (21, 63) 20
o | Median Flu=6.2 months 0| Median F1u=6.2 months
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Overall Survival (months) Overall Survival (months)
AtRisk AtRisk
Al 88 5 37 20 13 4 o Al 65 3 B 15 9 3 o
oR 46 35 2 6 2 4 o oR 36 26 2 2 9 3 o
PR 19 2 s 2 o PR 16 " 8 2 o
Non- 23 6 4 2 1 0 Non- 13 2 2 1 o
respondor responder
05, matn 0, mort st ofOcer, 2017 14

TRANSCEND NHL 001: Conclusions

JCARO017 (lisocabtagene maraleucel; liso-cel), a CD19-directed CAR T cell product with defined
composition, shows potent and durable responses in poor-prognosis patients with R/R aggressive NHL

The pivotal cohort has begun in the CORE ion based on ing durable
response rate at dose level 2
— 74% ORR and 68% CR rate at 3 months and 50% CR at 6 months

— Across dose levels, 80% of patients in CR at 3 months remain in response at month 6 and 92% of patients in CR
at 6 months remain in response

Liso-cel toxicities have been manageable at all dose levels tested with a favorable safety profile that
may enable outpatient administration

~ Low rates of severe CRS (1%) and NT (12%)
~ Evaluation of outpatient administration is ongoing in pivotal cohort (Maloney et al, abstract 1552)

Optimized, commercial-ready liso-cel defined cell product being utilized for pivotal cohort with expected
apheresis to product release < 21 days

10



Insertional
oncogenesis

Neurological toxicity
Contusion, delirum, sphasia, seizure

Anaphylaxis/allergy
Imimune responses to mouse-derived andior
Tocombinant protons

ant, published online
0i:10.1038/mt0.2016.11

DLBCL AFTER CAR-T THERAPY
Day +30

BASELINE

NI * m

Kymriah™ Offers Value Benefit Based
on Economic Model

QOver a 20-year time horizon, Kymriah™ was associated with 2.1-4.6
increase in LYs, and 2.3-4.3 increase in QALY's compared with other

treatments
60 Estimated QALYs Over 20-Year Time Horizon®
oy B mEventfree survival
.5 Progressive/relapsed disease
40 m Treatment and AE disutilities .
Subsequent SCT disutiities Totaliz o2
30 03
Lo 13
220 Total: 14 Total: 1.4
GH Total: 0.8 05 0.5 £
-] -
0.0 -_— == _— = _
|
-10
Kymriah ~ Clofarabine  Clofarabine Blinatumomab  Salvage ~ Second SCT
therapy
+These data are nota head-o
Hao V, el al. Blood. 2017,13023) [absiract 609]. ’ -
U NovarTis

Novartis Oncology

5/7/2018
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Kymriah™ is Cost-Effective at the

Current List Price in the US

« Based on the current list price of $475,000, Kymriah is cost-effective

compared to other treatments, with incremental costs per QALY gained
ranging from $18,212 to $95,489

Kymrianm | Clofarabine [ Clofarabine |oy oo onoyl Salvage | ooonqser
onotherapy | cor \emotherapy

Total Costs (2016 5) $651,4%6 $253.233 $369,799 $303.440 $433,328 $609.418
Effectiveness: QALYs 507 077 143 142 275 276
Incremental costs per

QALY gained

(Kymriah™vs. = $92778 $77.424 $95.489 594,185 18212
comparator)

Base-case scenario: $475,000 price for Kymriah; 20-year time horizon; 3% discount rate; Kymriah™ efficacy based on paoled
three tral data (2202, B2101., and B2205.); efficacy benef, cost and disabillties associated with subsequent SCT is
considersd

Hao V, et al. Blood. 2017;130(23) absiract 609]

Novartis Oncology U, NOVARTIS
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Summary

« We are entering a new era in treatment for lymphomas

* CAR T-cell therapy may represent one of the more effective
immunotherapeutic options

Challenges

Time to manufacture
Patient selection and toxicity management

integration with or replacement of existing modalities (chemotherapy, small
molecule inhibitors, autologous vs allogeneic stem transplant)
cost

* CAR T-cell therapy likely to alter how we treat DLBCL

12



Treatment of Newly Diagnosed DLBCL in 2018

John Pagel, M.D., Ph.D.

Chief of Hematologic Malignancies

Director of Hematopoietic Stem Cell Transplantation Program
CENTER FORBLOOD DISORDERSAND STEM CELL TRANSPLANTATION

SWEDISH CANCER INSTITUTE

col

* Consultant for Pharmacyclics and Gilead Sciences

WHO Classification of Aggressive B- Cell Lymphoid Neoplasms 2008 v

2016

2008

Diffuse large B-cell lymphoma (DLBCL), NOS.
- OPTIONAL Germinal Activated 8

- Tcellhistiocyte-rich large B-cell lymphoma
- Primary DLBCL of the CNS

- Primary cutaneous DLBCL, leg type

- EBV positive DLBCL, NOS

- EBV+ Mucocutaneousulcer

DLBCL associated with chronic inflammation
Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-celllymphoma
Intravascularlarge B-cell lymphoma

ALK positive large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphorma

High grade B-cell lymphoma, NOS

2016

Diffuse large B-cell lymphoma (DLBCL), NOS
- REQUIRED Germinal Center DLBLC

- REQUIRED ABCDLBCL

- Teellfistiocyte-ich large B-cell lymphoma

- Primary DLBCLof the CNS

- Primary cutaneous DLBCL, leg type

- EBVpositive DLBCL, NOS

~ EBV+ Mucocutaneous ulcer

DLBCL associated with chronic nflammation
Lymphomatoid granulomatosis

Primary mediastinal (thymic) large B-celllymphoma
Intravascular large B-cell lymphorma

ALK positive large B-cell lymphoma

Plasmablastic lymphoma

Primary effusion lymphoma
8 DLBCL, NC

ohoma, with MYC and BCL2 andjor BCL6 rearrangements

High grade B-cell lymphoma, NOS

Blood (2016) hitp://dx.doi.org/20.1

4201601

with features intermediate betwee
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http://dx.doi.org/10.1182/blood-2016-01-643569

5/8/2018

International Standard of Care: R-CHOP

Rituximab 375 mg/m2 day 1.
Cyclophosphamide 750 mg/ma day 1
Doxorubicin 50 mg/m2 day 1

Vingristine 1.4 mg/m2 day 1 (2 mg max)
Prednisone 40 mg/m2 (or 100 mg) daily x 5

Age > 6o Pegilgrastim 6 mg subcut day 2
Original Gela LNH 98-5 confirmed in mutile sudlies

eretal. ASCO 2007. Abstract 8009.

GOYA R-CHOP v G-CHOP for DLBCL: Study design

Previously untreated DLBCL G-CHOP (N=706)
Age 218 years G s000mg C2 DxfiagandCa-8 D
1P122 0r P11 (not age) or IPl o CHOP GorBcycesevery 1 days
with bulky disease 7.5cm
ECOGPS <2 R-CHOP (N=722)
Rysmgim: 280z
e cHOPGorBepc

Secondary and other endpoints.
« PFS (INV-assessed) * PFS (IRC-assessed)s * CRIORRatEOI (+/- FDG-PET)
* 05, EFS, DFS, Do, TINT + Safety

Statistical assumption for primary endpoint: G-CHOPv R-CHOP HR = 0.75
Number of CHOP cycles pre-planned in advance forall pts at each site
Stratification factors: number of CHOP cycles, IPI, geographic region
$Confirmatory endpoint

Exploratory endpoint: PFS by cell of origin

Vitolo U, etal. ASH 2016 Abstract 470

GOYA: Investigator-assessed PFS and OS

10 PFS os
:
z os z
g m
1 £
02 029 — RcHOP (n=712)
= o
Pts with event, n (%) 215(30.2)  201(28.5) Pts with event, n (%) 126(177) 126(17.8)
2yr PFS, % 723 734 2yr0S, % 837 839
3yrPFS, % 66.9 696 3yr0S,% By 812
HR(959%C) prval o 3865 (95%C1),p

*Stratified analysis; stratification factors: [Pl score, number of
e

VitoloU, etal. ASH bstract ol 29months




Dose-Adjusted (DA)-EPOCH-R

Rituximab 375 mg/m?day 1 IVPB

Doxorubicin 10 mg/m?/day x 4 by CI

Vincristine 0.4 mg/m#/dayx 4 by Cl

Etoposide 50 mg/me/dayx 4 by Cl

Cyclophosphamide 750 mg/m? day 5 IVBP.

Prednisone 60 mg/m=BID days 1-5 oral

Filgrastim* Weight-adjusted dose starting day 5 until ANC> 5000/l

*Data from MSKCC showed identical rate of dose-adjustmentwith filgrastim or

pegfilgrastim

Dosed every 21 daysif ANC > 3/uL and PLTS > 200KpL
Dose-adjusted based on ANC nadir:

~ >500/, increase cytotoxic drugs by 20%

~ <500/uL for 1-3days, no change

— <gooljL for >3 days or FN, decrease cytotoxic drugs by 20%

Wilson, J Clin Oncol 2008 26: 2727-2724; Lunning etal. SHO, abstract

CALGB 59910: Multi-Center DA-EPOCH-R, Outcomes

Tine 2 prca

WilsonW H et al. Haematologica 2012;97:758-765

CALGB 50303: DA-EPOCH-R vs RCHOP21

DeNovo DLBCL
No discordant
disease
CSIIX-IV

DA-EPOCH-R

n= 478 patients (239 per treatment arm)

+ OBJECTIVES:
~ Primary

« EFSuntreated de novo DLBCL treated with RCHOP vs DA-R-EPOCH
« Determine molecular predictors of outcome (using molecular profiling) in patients treated with these regimens.

— Secondary
Compare ORR and 05

Wilson et al. ASH 2016, Abstract 489

Compare the toxicity of these regimens in these patients
Correlate the clinical parameters .., toxicity, response, survival outcomes, and laboratory results) with molecular
profiing in patients treated with these regimens.

Determine the use of molecular profiling for pathological diagnosis
PET/CT parameters as potential biomarker, predictive value of interim PET, reproducibility and standardization of PET/CT

5/8/2018




CALGB 50303: Event-Free and Overall Survival

Survival Probability

— rcnor HR=114 (0.82-1.61)
- DA-EPOCH-R P =0.4386

— echor HR=1.18 (0791.77)
~— DA-EPOCH-R p=042

Years from Study Entry

Years from Study Entry

T Tens [ vomeer | svisicr [l a1 Tews | svoma [ svomea |
233 64 0.81(0.75-0.85)  0.69 (0.62-0.75) R-CHOP 233

DA-EPOCH-R 232 70 0.79(0.73-0.84)  0.66 (0.59-0.72) DA-EPOCH-R 232

R-CHOP. 4  085(080:0.85) 080(074-0.85)

50 085(079-089)

5/8/2018

Additional analyses pending including outcome by COO, DH and DE
Wilson et al. ASH 2016, Abstract 489

CALG 50303: PET Sub-study n=171

PET neg = Deauville 1-3
Interim

Post Cycle2

EOT
Post Cycle 6

[ rimingoreer__[ayearees o [
Interim 8% ()vs69%(+) 003

Endoftreatment  80% ()vs72%(+)  0.057
‘Treatment arms combined for analysis
Schoder, H, Menton, France 2016; Wilson et al. ASH 2016, Abstract 489

Methods for determination of COO

Gene Expression Profiling on fresh tissue
— ‘The gold standard’

~ Not practically applicable in clinical practice

Immunohistochemistry

— Widely available

— Reproducibility may be difficult

— Many assays (Hans, Choi, Muris, Natkurman, Tally)
— Lack of correlation with GEP in many studies

GEP of formalin-fixed paraffin-embedded (FFPE) tissue
— Multiple platforms

— Hybrid captureffluorescent reporter emerging as a widely validated assay




GOYA: COO is prognostic

Provasity

— RecHoP (=259) 02 — rchop(=118)
— GCriop (a1 — Gcriop (w125

Unclassified

Probabi

02 — cnop (e
— Gicop (7).

L . | L . e |
IEEEEERREE) IR EEEEEEE]
ot ime (monte) e Time (merfs)

TT T T T T T
IREREEERRER)
- ime (mers)

, Vs 61%,
Editd R-CHOP vs G-CHOP Ebied R-GHOP wsG.CHOP

64%vs62%

Eabied R-CHOP vs G-CHOP

*Exploratory analysis; COO classification available in 933 pts; missing COO classifications due to: restricted

Chinese export license, n=252; CD20+ DLBCL not confirme

202; missing/inadequae tissue,

HR-o.8 (064, 1.04) npts it COO cassficaton PFS HR+1.48 (685, 64 i pts wilhout COO dasfication

“Unstratified analysis

Vitolo U, etal. ASH 2016 Abstract 470

Double-Hit B-cell Lymphomas

Expression of MYC =
andBCL2isa i I
consequence of the =
biology of ABC MYC «_ k-
DLBCL verexpression

BCL2 —zcua

ABC
Mottock & Gascoyne, CCR2014.

Translocation of BCL2
and/orBCL6 s seen in
asubset of GC DLBCL;
simultaneous
translocation of MYC
0] is seen in ~6% of cases
= of GCDLBCL.

Reclassified in WHO as
I HGBCL with
rearrangement of MYC
and BCL2 andjor BCL6

GCB

MYC Translocation in DLBCL Associated with Poor Outcomes
with CHOP-based Therapy

P =0.0097

MYC+ DLBCL “Double Hit” BCL2/MYC Translocated
A A
; ah P <0.00001
5N wre |
Fl J
£ - . BCL, n=15{3.0y)

BCLU, n=25 (03 y)

R-CHOP
treated

P=0.0008

Cumdative Sl 0

non-IGMYC, n=17 (29.y)

1GAMYC, =23 (0.37)

Blood 2009; 1. Blood

B, n=13 (1.4 y)

B, 0=21 (0.2 )

P=0.0043
[BCLz™, =5 (5.7 y)

BOLZ=, n=18 (0.6 y)
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DA-EPOCH-R for DLBCL with translocation of MYC and BCL2 and/or BCL6

Medianage 61y (29-80)

IPIScore s
0-2 35% £
35 65% g

Histology S

DLBCL 86%

BCL-U 4%

BCLatranslocated  14/31*%

by FISH

*31 0f 52 tested

Dunleavy, ASH 2015

Impact of induction regimen and SCT on outcomes in DH lymphoma: a multicenter

Progression free

Progression-Free Survival of DH Case (n=14)*

-
J
:
.
B
.
:
:
A

M
Months
*Cases were censored if they were transplanted;

number censored for transplant NOT REPORTED

retrospective analysis

»
§
?

5 3 3

— sermcr pean
" Gbservation in CR (N=t12)

verai Survival
ipraaniny)

1o rank p=0.140

B

= 50
Tumtram Diagnass (menhs)

125

=
Timetrom Diagnosis {mans)

C
i ‘1\ — Sabvage Therapy (-84)
EF w|il .. unknownorno sawage
HH Tharspy (w=70)
i .
£s tog s p=028

=

Adam M. Petrich et al. Blood 2014;224:2354-2361

= s 15 1o
T etrom Diagnasis {months)

128

Lenalidomide for DLBCL: Impact of Cell of Origin

Hernandezlizaliturietal, Cancer 2012 137:5058

Al Non-GCB

Lenaidordecyes
Median g 39 a0 4ua9
Repoe
(n 59 i6d  saew
B s k) ams
o s g0 o
o B | w76
)
ORR(CR PRI aws a6 s
s, mo
Medin 2 w7 6
sl 0342 o331 1996
R
AN
jos
L
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Mayo Series: Outcomes for RL-CHOP v R-CHOP Case Match Control by
Cell of Origin

Non-GC DLBCL

GCDLBCL

Nowakowski et al. ASH 2012, ASCO 2014

ROBUST (NCT02285062): Lenalidomide Plus R-CHOP Chemotherapy (R2-CHOP) Versus Placebo Plus R-
CHOP Chemotherapy in Subjects With Untreated ABC-DLBCL, Phase 3, double-blind, placebo-
controlled

Double-blind, placebo
controlied

5/8/2018

DLBCL, ABC-type, untreated Randomization 1:3
= £ Placebo + Placebo +
Weourabedsos by CTIRY R e R CHOPR
ccosen
Agea8-80 Lenalidomide + Lenalidomide +
L R-CHOPx4  J¥  R-CHOPx2 JIS
nerm Evalution or Evalation
Rottotody WGy
E———r—y o Desoiterer
e it ey comeson Do oo
T =
rimary: Progression-eesoiva
—Wm = MW TSR Secondoy 05, CRR, Dt f R,
[P e —r—— | | ok ad
Conclusions

DLBCL should always be approached with curative intent
— The majority of patients will be cured with R-CHOP
— R-CHOP remains the standard of care for de novo DLBCL in most situations
— DA-R-EPOCH is a reasonable alternative with OS ~80% at 5 years
* No difference in EFS and OS
— G-CHOP does not appear to be better than R-CHOP for newly diagnosed DLBCL

Not all DLBCL are created equally
— GCB versus non-GCB
« Data is limited for GCB versus non-GCB

MYC alteration and Double Hit DLBCL remain challenging

Many novel agents and approaches are in development and warrant further investigation
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Director, T-Cell Lymphoma Program
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NOVEL TREATMENTS OF DIFFUSE
LARGE B-CELL LYMPHOMA

NO NEW FDA-APPROVED AGENTS SINCE RITUXIMAB!

Probability of Event-free Survival

Percentags of Trestment Group

o o5 o s 2o 25 Eo)
Years after Randomization

R i " - s @ "
oo o s w " o "
Fisher Rl et al. N Engl J Med 1993;328:1002-1006. Coiffier B, et al. NEJM. 2002.
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POTENTIAL TARGETS FOR TREATING B-CELL MALIGNANCIES

Anti-CD20 mAb

i Kinase Inhibitors
o torutinib
Idelalisil
Obinutuzumab deloksib ’ Anti-JAM-C mab
HDAC Inibitors '
Ramidepsin —

Panobinastat s X
Alkylators VD
Bendamustine
Cyclophosphamide Proteasome Inhibitors
Bortezomit
BCL2 Inhibitors r
Venetoclax Checkpaint Inhibitors.
Nivolutmab
Pembrolizumab

. MIRACLE | /SCIENCE] HiCityofHope
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BROAD CATEGORIES FOR TARGETED AGENTS FOR DLBCL
|

Immune modifiers -

Lenalidomide

Molecualar targets- Ibrutinib, -

Venetoclax, Idelalisib

Antibodies and antibody drug 2

conjugates — anti CD37 1

Blinotumumab and other . mTi111111) I

bispecific antibodies P FFAPPIPEIPDD
P EE AL T

Immune-check point inhibitors ';i' LIS AT

Responns Rt

Microenvoirnment targets- Anti
CcD47 Singhe agert iRy of agents in elapsed DUBCL Bihesed from pubished phese 1 490 2 s

Epigenetic agents

.. MIRACLE]| HH CityofHope.

IMPROVE ON R-CHOP?
|

* HDAC inhibitors = no
» Bortezomib = no
* Next up:
— Lenalidomide (immunomodulator)
— Polatuzumab vedotin (anti-CD79b ADC)
— Venetoclax (BCL2 inhibitor)
— SGN-CD19A (anti-CD19 ADC)

.. MIRACLE]| HH CityofHope.

LENALIDOMIDE

Lenalidomide has an ORR of 19% and 28% in RR.

Witzig, et al Zinzan, et al. 2008.

More effective in non-GCB subtype- ORR 53% vs

9%. Hemandez, etal. Cancer. 2011

Tested in combination with Rituximab, RICE and as
maintenance post transplant. Feidman. et sl 2016

Lenalidomide maintenance vs placebo in elderly
patients after RCHOP. PFS was not reached in the
Len arm vs 58.9 months in the placebo arm. Diff was
notable in the GCB subtype. Trisiamors, etal. Bood. 2017

_.‘—;:;. =;—:-:':-:;w,..~ H ™
i Lom

T S T T T T T T I B
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TARGETED TERAPIES - PI3K INHIBITORS

AKT/MTOR

Herrera AF and Jacobsen EJ. CCR. 2014,

.- MIRACLE| B CityofHope

IBRUTINIB
|

.

Selective and irreversible inhibitor of BTK
Modest clinical activity in DLBCL as a single agent - 23% seen mostly
in the ABC-subtype.

Phase 1b/2 study of Ibrutinib plus lenalidomide and Rituximab is
underway. Preliminary results show a RR of 44%.

RCHOP vs RCHOP+ibrutinib for non-GCB subtype of DLBCL.
Most common side effects are rash and diarrhea.

.

.

.

.- MIRACLE] HiCityofHope.

BCL-2 INHIBITION - VENETOCLAX

BOL-X,

N SINGLE AGENT

m@ RESPOSNE RATE IN RIR

DLBCL WAS 18%

” Venetoclax n

(|

BCL2
e e e
BocLz || [@ / Cytochrome ¢
—— Apoptosis

Konopleva M, et al. Cancer Discovery. 2016.
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POLATUZUMAB VEDOTIN- ADC TARGETS CD79B CONJUGATED TO MMAE

- Immunoglobuin
Haavy Chain

™ smogltuta

Light Chain

— —
P
’T,——— =

Plasma mambrane Y corse

TAM region
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POLATUZUMAB VEDOTIN IN R/R DLBCL

Treatment Regimen Best Overall Response
Pola 1.8-2.4 mg/kg 51%
Pola 1.8-2.4 mg/kg + rituximab, 56%2

R/R DLBCL from the ROMULUS trial: pola + rituximab:

Best SPD Change from Baseline Progression-Free Survival
Pola 2.4 me/kg + R us Median PF5 = 5.5 months (4.3, 12.8)
¢ o
2 i, H
“
W Rituximab-refractory Other refractary W Not refractary
Mos
P esses NGA, et . Lacet Ocol 2015, 1670415 orschhausr F, ot . B 201; 1264457

.. MIRACLE]| HH CityofHope.

POLATUZUMAB VEDOTIN PLUS OBINUTUZUMAB
|

FL DLBCL
(N=35) (N=43)
Objective response, n (%) 24 (69) 17 (40)
Complete Response 131 9(21)
190% C1} [19-47) [11-34]
Partial Response 13(37) 8(19)
190% C1) 124-52) [10-31)
Stable disease, n (%) 4(11) [
Progressive disease, n (%) 1) 18 (42)
Unable to evaluate, n (%) 8(17¢ 8(19)
sPatirts who received 21 dose ofsul treament; assessment per Lugano Crlria (Cheson 2014)
"No Pola dose due fo IRR from G, =), n0 PET toneutroperia (r=1), tata prewmonia

before assessment (n=1)
“Died before assessment (1=1): PD ot by PET (1=a): not assessed du to haspitaization /taken offstudy (1=2):
WID consent / ot dosed (v=1)

Data CuOIf: 26 JUL 2016
Dourionq o s g caTPH

.. MIRACLE] M CityofHope
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POLA + R/G-BENDAMUSTINE

Investigator-Assessed Response by PET/CT®

FL DLBCL
Pola+BR Pola+BG Pola+ BR Pola+BG
(n=6) (n=26) (n=6) (n=27)
Best Objective Response
ORR, n (%) 6(100) 23 (89) 3(50) 16 (60)
CR 4(67) 17 (65) 2(33) 11 (a1)
PR 2(33) 6(23) 1017) 5(19)
SD 0 0 0 2(7)
PD 0 1(4) 2(33) 6(22)
UE 0 2(8) 117) 3(11)
Objective Response at End of Treatment
ORR, n (%) 3(50) 10 37)
CR 2(33) 9(33)
PR 1017) 164
Median duration of response, mo (range)® NR NR
(0.03-145) (0.03-15.7)
Median PFS, mo NR 54
3 (15-22.7) 7.6)

(range)!

.. MIRACLE]| HH CityofHope.

EZH2 - INHIBITORS

Enhancer of zeste homolog 2 (EZH2) ep—
results in methylation of the histone H3- . D oo

> N . & =
associated with gene repression Lysia ey
EZH2 activating mutations and onvonrae \\g’w haj‘/l‘ SE

o
overexpression s seen in cancers, GCB R sr
. cj YN

type of DLBCL not ABC subtype Vo
EZH2 inhibitor Tazemostat is in clinical e
trials- first in class inhibitor of mutated and

wild type EZH2. é oy 9\,3 RPRY Jerm
Initial trials showed promising activity in B- el 2 :; -

cell lymphomas.

Tl upeepdsion

TABLE 1. o from Imitrmert W Lavema motgh e
e e

Compion renpmre. = "
ot e - ™
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CHECKPOINT INHIBITION: PD-1 PATHWAY

Pardoll DM. Nature Reviews Cancer. 12, 252.264 (Apri 2012).

Effects of PD-L1 binding:
Inhibits T-cell activation

Inhibits cytokine production

Decreased cytolytic activity of CD4+ and CD8+ cells

.. MIRACLE] M CityofHope
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CHECK POINT INHIBITORS IN DLBCL

CTLA-4 AND PD-1 are being
targeted.

CT-011 (pidilizumab) in post
ASCT- 16 mo PFS 72% including
high risk patients. Armand, et al.
2013.

Nivolumab- ORR 36% Lesokin, et al
2016

Pembrolizumab- in trials —
encouraging rates in PMBCL and
CNS.

Combinations with other
therapies especially CAR-T.

Juarez-Salcedo, et al. 2017.

.. MIRACLE]| HH CityofHope.

BISPECIFIC ANTIBODIES

Phase Il study of single agent bispecific
engager (BiTE®) antibody
Blinatumomab- ORR was 43% including
19% CRs. Viardot, et al. 2016.

Trials ongoing with lenalidmide and

alternative strategies of administration
eous) using Blir

lenalidmide.

Other targets — CD 20 bispecific engager
antibodies- encouraging RR and do not
require CD19.

.. MIRACLE]| HH CityofHope.

CONCLUSION

+ Many promising strategies to treat RR DLBCL

+ Combination therapies are likely to win

+ Attempts to improve upon RCHOP continue especially for double hit
and ABC subtypes

.. MIRACLE] M CityofHope




