©
2016 2018

HDAC class a

selective HDAC class lla inhibition against myeloma

Kikuchi, Shohei

3,600,000

Ila

Ila

Ila
Ila

Histone deacetylase (HDAC) are the enzyme acting on the epigenetic
regulation. The aberrant recruitment of HDAC occurs in cancer cells and it’s associated with the
onset and progression of cancer. Therefore HDAC inhibitors (HDACi) emerged as new cancer target and
have been extensively investigated. In multiple myeloma (MM), non-selective and Class I or Class
I1b-selective HDACi have shown the biological efficacy in preclinical setting. In clinical trials,
non-selective HDACi (panobinostat and vorinostat) and Class I-selective HDACI (romidepsin) show
clinical efficacy. However biologic significance of class lla HDACs (HDAC4, HDAC5, HDAC7 and HDAC9)
in cancer cells including MM has not yet been elucidated. Single agent therapy of TMP269 showed mild

cytotoxic effect against MM cell lines. Death receptor-5 expression was upregulated by the TMP269
treatment in dose dependent fashion, suggesting apoptotic pathway was enhanced by the HDAC class lla

inhibition.

HDAC



Proteasome inhibitor IMIDs MM

HDAC
Bolden JE, et al. Nature reviews Drug
discovery 2006;5(9): 769-784 HDAC MM
PANORAMA-1 HDAC
Panobinostat Bortezomib Dexamethazone Progression
free survival San-Miguel et al. Lancet Oncol.2014;15(11):1195-1206
HDAC Class Panobinostat
HDAC HDAC pan-inhibitor
Class Isoform HDAC
HDAC Class Class a HDACA4,5,7,9 b HDACS6,10
HDAC Class a ER stress activating
transcription factor 4 (ATF4)
HDAC Class a TMP269 Proteasome inhibitor, Carfilzomib ER
ATF4 C/EBP homologous protein
(CHOP) Carfilzomib

Kikuchi S, et al. Leukemia 2015; 29(9):1918-27.
HDAC Class a
TMP269 PARP
Caspase-3  Cleaved form CF Caspase-8 CF
Death Receptor DR

HDAC TRAIL
Fuluda S, et al. Exp Cell Res.

2012;318(11):1208-12. HDAC isoform
MM DR Death
decoy receptor TRAIL receptor DR5 TMP269
DR5 HDAC Class a
HDAC Class a DR5
ER TMP269
Tunicamicin  Proteasome inhibitor ER stress inducer
DR ER
HDAC Class a
MM DR5 HDAC
Class a DR5
MM
MM HDAC
HDAC 4
HDAC class class
HDAC HDAC class
a Proteasome inhibitor
preliminary data HDACclass a Death receptor
DR Kikuchi S, et al. Leukemia 2015
MM HDACclass a DR
HDAC class a DR
MM

HDAC Class lla
HDAC class lla TMP269 MM 48
Death receptor



Fasl TRAIL

96 MM TMP269 FasL TRAIL
48 MTT
44 MTT 48 HCL
MTT 570nm
650nm
100
1AP
MTT MM 1AP Birinapant
1AP
PARP Caspase-8 -9 FL CF

TMP269  Birinapant
MTT TMP269 Birinapant

Public open Compusyn software
Combination index

TMP269 DR
MM MM1S HDAC class Ila TMP269 DR-4 DR-5
DcR-2
TRAIL DR-5 TMP269
Figure 1A TMP269 DR-5 MM
RPMI Figure 1B
Figure. 1A e Figure. 1B -
TMP269[uM] ? o N P TMP269[uM] O o NN P
TMP269[uM]

T
a-Tubulin — a-Tubulin NS SRS GES S

48h treatment 48h treatment
24hr treatment
DR5
TMP269 DR-5 TRAIL
MTT
TMP269 TRAIL 5p g/ml
TRAIL
Figure2A TMP269

FasL TMP269 Figure2B



TMP269 DR-5

A B
Figure. 2 e Pt o P-028
E— 1
100 = Pe0.005 100 P=0.13
] —L_
80 o 80 <
‘E G0 4 % 60
* 40 < = 40
20 20
[ T T 0 - T T
£ 3 £ g £ = ¢ g
= § £ %
1AP Birinapant MM
TMP269 Kikuchi S, et al. Leukemia 2015;
29(9):1918-27. TMP269 MM
DR-5
Inhibitor of Apoptosis Proteins 1AP
IAP clAP1,2 XIAP Caspase
IAP
1AP Caspase
3,7,8,9 Derakhshan, et al. Clin Cancer Res; 23(6);
1379-87. I1AP
IAP Birinapant MM
MTT Birinapant MM
MM1S 1 10y M IC50
RPMI 100p M IC50
Figure 3
. 120- mm VM1S
Figure. 3
100- E RPMI
5 801
>
5 604
2
404
20
"0 001 04 1 10 100
Birinapant (nM)
MM1S Birinapant
TRAIL
Birinapant Figure 4
Birinapant
PARP  FL
CF Birinapant MM1S
Caspase-8 Caspase-9
CF Birinapant

Figure 5



Figure. 4 Figure. 5
MM1S MM1S
120+ Bl Birinapant OuM Birinapant (LM) 0 0.1 1 10
1004 g = = Birinapant 1uM PARP - z B -
- — —
< 804
> Caspase-8
E 60-
S
S 40-
204 n Caspase-9 - ———
0- T T T .'|D-
0 5 10 20 Tub
TRAIL (ng/ml) - e——
TMP269  Birinapant
TMP269 DR-5 Birinapant
MM1S Figure 6A RPMI  Figure6B
Figure. 6
A Birinapant [pM] B Birinapant [pM]
1204 - 0 1204 . 0
= 1 = 1
1004 T == 10 1004 == 10
I k.
T
80— g 80— _
8 ?
T 60+ £ 60+
2 =
40 40
20 20
0- T T 7 1 0- T T 71T 1
0 51020 0 51020 O 51020 0 51020 0 51020 0 51020

TMP269 [uM]

MM1S Table 1  RPMI
Combination

Table. 1 CI of MM1S

Table. 2 Cl1 of RPMI

Compusyn software

TMP269 [uM]

Combination index

Table 2 Birinapant 1y M Dose
index <1 10p M
Dose TMP Dose Biri Effect CI
5.0 1.0 0.479 0.90372
10.0 1.0 0.423 0.61789
20.0 1.0 0.367 0.46505
5.0 10.0 0.379 1.11361
10.0 10.0 0.373 1.11868
20.0 10.0 0.332 0.69722
Dose Biri Dose TMP Effect CI
1.0 5.0 0.765 0.98807
1.0 10.0 0.685 0.70977
1.0 20.0 0.613 0.67518
10.0 5.0 0.658 1.2557
10.0 10.0 0.588 0.7642
10.0 20.0 0.587 1.00282
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