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PI3K Pathway mutations do correlate with pathway
activation in lymphoma
How to measure pathway activation?
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Targeting PISBK/AKT/mTOR Pathway
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Single-agent Activity in Relapsed Follicular
(and indolent) Lymphoma
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Updated from Younes A & Berry D. Nat Rev Clin Oncol 2012;9:643—-653.



Leading Molecular Targets and Drugs in Lymphoma

Pathway

Target

Drug

Response Rate

DLBCL |FL MCL |SLL/C |T- HL
LL Cell
PIBK/AKT/ | mTOR Everolimus 30% 50% 32% | 18% 63% |42%
mTOR
Temsirolimus 36% 56% 38% | 10% - -
AKT MK2206 0% 25% 9% (50%) | 0% 20%
PI3K-6 Idelalisib - 57% 40% | 72% - 12%
TGR-1202 1% 42% 33% | 63% - 13%
PI3K-yd IP1-145 0% 67% 67% | 54% 33% |33%
PI3K-ad BAY80-6946 13% 40% 1% | 67% 50% |-
BKM120 12% 25% 23% |- - -
B Cell Syk Fostamatinib 22% 10% 1M1% |55% | 0% -
Receptor
(BCR) Btk Ibrutinib 26% 28% | 79% |67% |- -
Apoptosis | Bcl-2 Venetoclax 15% 34% 75% | 77%
Immune PD1 Nivolumab 36% 40% - - - 87%
checkpoint

Pambrolizumab

66%




Phase 2 Idelalisib Monotherapy in Refractory INHL
Lymph Node Response

*90% had improvement in lymphadenopathy
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Phase 2 |delalisib Monotherapy in Refractory iNHL
Duration Of Response and PFS
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Analysis includes subjects who achieved a CR or PR (or MR for WM subjects) according to IRC assessments
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Phase Il Study of Buparlisib (BKM120) in Patients with
Relapsed/Refractory Lymphoma

( Relapsed and \ @ N )
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Phase Il Study of Buparlisib (BKM120) in Patients with
Relapsed/Refractory Lymphoma

mDLBCL (n=20) ®MCL (n=20) ®FL (n=22)
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Phase Il Study of Buparlisib (BKM120) in Patients with
Relapsed/Refractory Lymphoma

No. of Events Median PFS (95% CI), months

— DLBCL (n=26) 18 1.8 (1.5-4.0)
— MCL (n=22) 7 11.3 (3.8-NE)
— FL (n=24) 9 9.8 (3.8-NE)
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Median follow-up time: DLBCL, 1.7 months; MCL, 4.7 months; FL, 3.7 months.
Younes. A, et al, ASH 2015



Copanlisib (BAY 80-6946)

Tumor shrinkage

Tumor shrinkage (best response) by most recent tumor histology at screening (best
response measured by maximum % change from baseline)
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B Chronic lymphocytic leukemia (CLL) ] Diffuse large B-cell lymphoma [ Follicular lymphoma, G1-G2-G3a
[l Follicular lymphoma, G3B Mantle cell lymphoma (MCL) B Marginal Zone Lymphoma
[l Mediastinal large B-cell lymphoma Peripheral T-cell lymphoma [l Transformed indolent lymphoma



Copanlisib (BAY 80-6946)

Histology 0| Response

Diffuse large B-cell lymphoma 15 2 CR/CRu; 3 SD; 10 PD (ORR 13%)

Mediastinal large B-cell lymphoma

1PD

Transformed indolent lymphoma 6 1 PR; 5 PD (ORR 17%)

T-cell lymphoma 4 1 CRu; 1 PR; 2 PD (ORR 50%)
Mantle cell lymphoma 7 1 CRu; 4 PR; 2 PD (ORR 71%)
Follicular lymphoma G3b 1 1 N/A

Follicular lymphoma 16 1 CR; 5 PR; 9 SD; 1 N/A (ORR 40%)
Chronic lymphocytic leukemia / SLL 14 6 PR; 6 SD; 1 PD; 1 N/A (ORR 43%)
Marginal zone lymphoma 3 2 PR; 1 SD (ORR 66%)




Measuring Drug Efficacy
Response Rate vs PFS

Drug A: HDACi Drug B: r BV
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Blocking Resistance Mechanisms
Rationale for combining PI3Ki and BCL2i
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BCL201/idelalisib combo in FL and MCL

Dose expansion

Dose escalation - v
dela™ BCL201+idelalisib ~20
BCL201+idelalisib ~25 . | FL
FL+MCL* =2 -
ey BCL201+idelalisib ~20
idela
MCL
\. A
Dose level* BCL201 QD (mg) Idelalisib (mg)
1 (starting dose) 50 100 mg QD
2 150 100 mg QD
3a 300 100 mg QD
3b 300 100 mg BID
4a 400 100 mg QD
4b 400 100 mg BID
5a 500 100 mg QD
5b 500 100 mg BID

*Itis possible for additional and/or intermediate dose levels to be added during the course of the study. Dose
levels may be added below the MTD in order to better understand safety, PK or PD.



BCR

Cooperation Between PI3K and BCR Signaling Pathway
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Phase I/1l Of Ibrutinib + BKM120
in relapsed lymphoma

Dose Level Buparlisib Ibrutinib
Mg/day taken daily for 4 wks Mg/day taken daily for 4 wks

Cohort 1 60 420

80 420

100 420
Cohort 2 60 560

80 560

100 560




Myc Translation
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CUDC-907

Oral, dual inhibitor of HDAC and PI3K
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CUDC-907 Activity in Lymphoma
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CUDC-907 Induces Apoptosis In Lymphoma Cell Lines
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DLBCL: Maximum Target Lesion Change

per Investigator Assessment

Maximum Target Lesion Changes: DLBCL
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Abbreviations: DLBCL-Diffuse Large B cell Lymphoma; t-FL- Transformed Follicular Lymphoma
* Data presents only response evaluable patients at the time of data cut-off

*CR by FDG PET
* ASCT

Younes, A et al, Lancet Oncology (In Press)



Conclusions

* PI3K Pathway inhibitorshave single agent activity in FL, CLL,
and MCL
* l|delalisibis approved for reapsed CLL and FL

* Toxicity profile varies based on
— PI3K isoform selection
— Duration of administration
— Combinations

 Mutationin the PI3K/mTOR pathway in FL may explain
sensitivity in FL



