DIACC2010, Sole-in-Class Selective Inhibitor of Kinesin KIF20A, Has Potent '
Preclinical Efficacy in Acute Myeloid Leukemia °. R 17TV PAOLI-CALMETTES

unicancer Marseille
)

S. GARCIAZ?', Y. COLLETTE !, R. CASTELLANO !, M. AURRAND-LIONS 1, H. SICARD?, L. JENTREAU?, N. VEY ! and C.

BOUGERET 2 CRCM [

1. Institut Paoli-Calmettes, INSERM, CNRS, Aix-Marsellle Univ., CRCM, Marsellle, France
. . Centre de Recherche
2. DlaCCurate, ParIS, France en Cancérologie de Marseille

INTRODUCTION RESULTS

Mitotic kinesins are essential regulators of cancer cell DIACC2010 efficacy: high potency in AML cell lines & PDX-amplified primary AML DIACC2010 alters Golgi apparatus DIACC2010 blocks cell cycle in G2/M

replication and migration. In-vitro cytotoxic activity In-vitro impact on Golgi in MOLM14 cells In-vitro cell cycle analysis in MOLM14 cells
The microtubule associated motor protein KIF20A (also (IC;q at 96h) on AML human cells (18h treatment, confocal microscopy analysis) (Propidium iodide & flow cytometry)

called MKIp2), a member of the kinesin-6 family, plays AML cell lines| Cytarabine | DIACC2010 | Primary cells | Cytarabine | DIACC2010 o010 E—
an essential role during cytokinesis and is also involved nM nM nM nM _ | kinetic | Stages ___
In the fission of RABG6-positive vesicles from Golg KG1 6 20 SRR i Sl L S 20,5 22,5 24,1

<

2h
membrane, therefore contributing to Intracellular CE 13 47 PBMC nt >50uM G1 62,4 57,1 53,8
DNA

vesicular trafficking (1). VEEYS c;g lllg — - (DAP)
= Golgi

" . SKM1 207 65 AML PDX-2 165 (GM130)
KIF20A plays a critical role in the development and —oLVI-12 275 >7 VILPDX3 -

progression of many cancers, and its high expression HLBO 200 76 AML PDX.4 499 80-
IS assoclated with disease progression and poor MV4-11 900 40 AML PDX-5 13780
survival outcome (2). More specifically, immature THP1 1550 44 AML PDX-6 909
hematopoletic cells, exhibit high KIF20A expression,

whereas mature peripheral blood cells do not (3). In-vivo anti-tumoral efficacy in AML xenograft model
NSG mice (n=8/group), IV injection of MOLM14 cells at DO, treatment from D1

—— CTRL (NaCl-IV - Q1Dx4)
—+ DIACC2010 (75 mg/kg-IV - Q1Dx6) Time of Treatment (hrs)
— DIACC2010 (200 mg/kg-1IV — Q3Dx9)
_._ Cytarabine (10 mg/kg-IP - Q1Dx4) In-vivo impact on Golgi in MOLM14 model

(confocal microscopy analysis in spleen sections, D24)

total 100 100 100
S 17,9 23,1 23,4
G1 60,1 42,9 45,6
total 100 100 100

6h

Nomralized number of cells
Nomralized number of cells

Propridium iodide Propridium iodide
k&
| | em Non-treated

60 =y I & DIACC2010 30nM
B Brefeldin A

40-

DIACC2010 induces apoptosis

Dispersed Golgi
(Percent of cells)

20-

0 In-vitro induction of apoptosis in MOLM14 cells
(caspases activation and annexin V labelling)

KIF20A: microtubule-associated motor protein, 10
Kinesin-6 family member

[EEY
o
]

= |nvolved in cell division (cytokinesis)

(00]
1

= and intracellular transport (fission and exit of Rab6
vesicles at Golgi hotspots)

DIACC2010

Percent survival

(o)}
1

o

0 I -! I : : _ El
Cytostatic agent 20 o o % 80 SN TR | =
Cytokinesis defect ays postara R | EE—

leading to mitotic arrest
(multinucleated cells) 100-

N

Caspases 3/7 activation (fold)

sl Ml il

o

NSG mice (n=6/group), IV injection of PDX-1 cells at DO, treatment from D19 Golgi [
(GM130) U

H
o
J

(0]
1

Small Golgi (<1.5 pm?) /
80+

(@)
1

KIF20A KIF20A inhibitor
DIACC2010

NSG mice (n=6)

—)— _ — .
50- CTRL (NaCl-IV — Q2Dx4); } .

DIACC2010 (200 mg/kg-IV — Q1Dx8)
40 s Cytarabine (10 mg/kg-IP - Q1Dx4)

A

20 40 60 80
Days post-graft | Control DIACC2010

N
I

KIF20A

N
1

Annexin V labelling (fold)

Cytotoxic agent
mm) Golgi disruption leading
to cell death (apoptosis)

%hCD33+/ uL of blood
<

cytarabine DIACC2010
1X 2X 0,5x 1x 2X

mean Golgi area (pmz)

B. Goud, C. Bougeret et al, Nature Com (2017)

DIACC2010: first small molecule targeting KIF20A
* Discovered Iin collaboration with ICSN/CNRS CONCL USIONS REFERENCES ACKNOWL EDG EM ENTS

* Novel targeted chemotherapy with dual mode of This work was supported by DIACCURATE

action * DIACC2010 demonstrated potent and consistent cytotoxic activity in- 1.Coupling fission and exit of RAB6 vesicles at Golgi hotspots though

+ High selective activity against tumor cells Xllt;f against a panel of human AML cell lines and PDX-amplified primary gg‘ff'”layggg‘ interactions, S. Miserey-Lenkei et al. Nature com,

DIACC2010 was also efficient in vivo iIn CDX and PDX AML models

- i - 2.Prognostic significance of KIF2A and KIF20A expression in human
DIACC2010-exposed AML cells displayed characteristic Golgi _ o~
scattering and cycle arrest leading to cell death cancer. X. Li et al, Medicine, 2019, 98:46 CONTACT INFORMATION
Altogether, these results confirm the relevance of KIF20A-directed 3.KIF20A, highly expressed in immature hematopoietic cells,

Herein we describe the preclinical anti-leukemic therapeutic approaches and support the development of DIACC2010 supports the growth of HL60 cell line, H. Morita et al, Int J Immunol, Sylvain GARCIAZ, GARCIAZS@ipc.unicancer.fr
efficacy of DIACC2010, sole-in-class selective KIF20A for the treatment of AML 2018.108:607 1 .
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