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Deregulation of apoptosis and cell cycle

Deregulation of apoptosis in rituximab resistant cell lines
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Regulation of cell faith by the balance between Bcl-2
family members
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Carfilzomib is more potent than bortezomib in
RSCL and RRCL
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Carfilzomib overcomes rituximab-resistance in
combination with VP-16
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Carfilzomib potentiates carboplatin anti-tumor activity
in both Raji and RL sensitive and resistant cells
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Phase 1/11 Study of Carfilzomib plus Rituximab plus Ifosfamide
plus Carboplatin plus Etoposide (C-R-ICE) in Patients with
Relapsed/Refractory Diffuse Large B-cell Lymphoma (DLBCL)

Treatment will be repeated every 21 days for 2-4 eyctes ©

12345678910111213 61718192021
{Days)

Carflaomi IV fover 10 min) on days 12
o e mg )

o
oo

Dwa10
Dus -2

Figure Treatmentiplanichemats

Targeting the /£ Dbirect
Cancer Cells [ inhibition of
Bcl-2 family
[EUES
y

Blocking Mitochondrial Proteasome

Hexokinase |l Apoptotic threshold inhibition

Inhibiting IAP
oteins

BH3 mimetic in RRCL

* Active against multiple B-cell lymphoma cell lines

* Enhance the anti-tumor activity of rituximab

N
@ BH3 mimetic (e.g. GX15- * Synergize with various chemotherapy agents

070 or ABT199)
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Shoemaker et al Blood 2006; 108:825a

Kitada et al Blood 2006; 108:2487a
Brem EA et al Br J Haematol. 2011;153:599-611




Executing alternative pathways of cell death in rituximab-
resistant lymphomas using BH3 mimetics
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MCL1 is deregulated in subgroups of diffuse large B-cell
lymphoma and confers resistance to chemotherapy agents

Wenzel et al. Leukemia, 2013; 27:1381-1390

CFZ and ABT-199 combination results in synergistic
effects in double hit DLBCL cell lines
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The regulation of caspase activation by the balance
between IAPs and SMAC

IAPs

8 currently identified IAP proteins
Characterized by Baculoviral IAP repeat
(BIR) domain

BIR domains can bind and sequester
Caspases

XIAP, clAP1, clAP2, and livin also contain -
an E3 unbiquitin ligase RING domain Y

cal significance of IAPs
SMAC expression in lymphomas

XIAP is overexpressed in >50% DLBCL and
SMAC released from mitochondria after correlates with poor prognosis
membrane permeabilization clAP2 overexpression from the t(11;18)
Interacts with IAP proteins through BIR translocation is common in MALT lymphoma
domains by means of Ala-Val-Pro-lle Reed-Sternberg cells show high XIAP
sequence expression
Promotes release of caspases 3, 7,and 9 High survivin expression correlates with poor

outcomes in lymphoma and leukemia pts

Fulda S et al. Leukemia, 2009; 23:467-476
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Small molecule mimetic of SMAC

developed by Novartis

Orally bioavailable pan-IAP inhibitor
+ XIAP ICyo: 13nM
+ CIAPICs: 2nM

Antagonizes the IAP caspase interaction
releasing active caspases and promoting
apoptosis

In vitro exposure of NHL and Leukemia cell lines to LCL-
161 results in dose dependant anti-tumor activity
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LCL-161 enhances the activity of rituximab/gemcitabine and
vinoralbine (RGN) in rituximab-resistant lymphoma in vivo

Rituximab-chemotherapy sensitive Rituximab-chemotherapy resistant
lymphoma in vivo mode lymphoma in vivo mode
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Deregulation of glucose metabolism in cancer

Cancer metabolism

HKTL
Key Player
in Cancer

Pelicano et al. Oncogene 2006 25:4633-4646

Enhanced mitochondria membrane potential and glucose
metabolism in RRCL
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HK2 mRNA and protein levels in RSCL and RRCL
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Distinct effects of hexokinase inhibition in therapy-resistant
(TRCL), rituximab-resistant (RRCL) and rituximab-sensitive cell
lines (RSCL)

Percenage

Percertags

2032 4K AR

N

Percentage

I EEEE I EREER]
20Giman 20Gimm

Distinct effects of hexokinase inhibition in therapy-resistant
(TRCL), rituximab-resistant (RRCL) and rituximab-sensitive cell
lines (RSCL)
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Distinct effects of hexokinase inhibition in therapy-resistant
(TRCL), rituximab-resistant (RRCL) and rituximab-sensitive cell
lines (RSCL)
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Effect of blockage HKII glycolytic function by 2DG in
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Positive impact of metformin in the clinical outcomes of
DLBCL patients treated with R+CHOP at RPCI (N=275pts)
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Positive impact of metformin in the clinical outcomes of DM
DLBCL patients treated with R+CHOP at RPCI (N=50pts)
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HKIl is required for drug resistant phenotype
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Effect of HKII expression in the PFS of newly diagnosed
DLBCL treated of R+CHOP (N= 220)
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Effect of HKII expression in the OS of newly diagnosed
DLBCL treated with CHOP (N=181) of R+CHOP (N=220)
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Proposed mechanism of resistance and altered metabolism
in RRCL
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Complete the CRICE study 1) Define the mechanisms
Develop CFZ- or other PI- that regulate HKII

based targeted therapy for Blocking expression
non-transplant candidates Hexokinase _I—> 2) Develop a clinically viable
Rel/ref DLBCL (ABT199 or I inhibitor of HKII
Ibrutinib)
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\ 2 py resistance
with other targeted agents members

in double hit DLBCL / Evaluate currently
available XIAP inhibitors
in pre-clinical models
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In summary

Ongoing studies defining distinct regulatory pathways between GCB and
ABC DLBCL will aid in the incorporation of novel small molecule inhibitors
in the treatment of DLBCL

Lenalidomide, Bortezomib and Ibrutinib appear to be more active in ABC
DLBCL subtypes

going drug screening programs are seeking to identify novel agents
in GCB- and double hit-DLBCL

A sub group of DLBCL patients over-expressing Bcl-2 and c-Myc with poor
clinical outcome had been identified. Such patients need to be treated with
more aggressive regimens, CNS prophylaxis, followed by HDC-ASCS

14



