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Background-1 #RMTEEEOBNRLENBROSNTNET

€ Heart Failure
1,200,000 A (HXK) , 6,500,000\ KE, FBEIICIIE(CIENMDRIA.
« #940% HEREZRDIFANC KBDIODAZE (HFrEF)

€ Inotrope Treatment for HFrEF Stage C/D
Modulation of calcium transients: PDEIII inhibitor, catecholamine, beta-adrenergic stimulator

€ Problems of Traditional Inotropes (Calcinotrope)
REAMFEARICKIDETCURINEFTDZ LA EE

& LA =AS 5EMHEE]: Omecamtive mecarbil (OM),

o EIRPOEESAS > ATPase J&M(EHI, PIII development
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Background CMLCK EHEALHl (& HE L AREEMR

Functional analysis of MYLK3 frame-shift mutation cMLCK activities in failing hearts from DCM patients
~ Knock-in mice of the MYLK3 frame-shift mutation [ i . NS PRZIRIZBmENArto )
Reduced cMLCK Rﬁduclilon loft.MLC2v —— Development of heart failure :e = rrinie
expression phosphoryla lon (LV pressure-volume loop) e s0|
5 @ 1001 g g ~
@*\\‘\ Qﬁ\\l\ Qﬁ :';:} § %05- "
& AAV: - EGFP MYLK3 E Bos '
(kDa) % 3
) " 25:, ____E Phospho—MLCZV E \ U&é\ 1.2 3 4 5 6 7 8 9 101 o Nomal Endstage
. 2[}:--“--_----‘ Non_phosphor MLCZV 0+ ' . I . “‘o@ﬁz?,,’b\ End-stage heart failure
IB-MLG2v o200 30 40 cMLCK activities were suppressed also in the hearts from DCM patients
voume () not caused by MYLK3 mutations
_ Replenishment of cMLCK by AAV restores MLC2v phosphorylation and cardiac function. A : /

~ IPSC-cardiomyocytes from DCM patient with the MYLK3 frame-shift mutation =

Reduceq cMLCK —,  Reduction of.MLC2v —  Reduced contractility
expression phosphorylation enacton Velocty

(um/s)

HYPOTHESIS
Normal heart Failing heart

Gene |

oSene cMLCK activity was a common pathway for

PSC.CM  MYLK3™  MYLK3* reduced cardiac contractility observed in advanced HFrEF.
Gene correction by CRISPR/Cas9 restores MLC2v phosphorylation and cardiac function.
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Result -1 LEUO-1154: HFil7OXF1) v 4 cMLCKEELEF

The chemical structure of MLC2v dose-dependence of human cMLCK The dose-response effects of LEUO-1154 on the
LEUO-1154, a cMLCK activator ~activities in the presence of LEUO-1154. activities of human cMLCK, skMLCK, and smMLCK
-+ DMSO
(RLU) o _ B
100000 - LEUO-1154 304 —
N = 3 for each point . N = 3 for each point
T g -+ cMLCK
@ 2.0 skMLCK
g % + smMLCK
PBS solubility  79.6 pM ._ - E [ ~
Cacos permeability Papp  1.910* cm/sec 1. 1.04 : '::?_ + . . :
0 . . 3 | )
5 10 15 20 T . . .
[MLC2v , pM] 001 01 1 10 100

[LEUC-1154 , uM]

K.(MLC2v) values of human cMLCK were 1.57 + 0.58 or 2.81 = 0.53 pM, and maximum luminescence values were 44,400 + 4,400 or 92,800 + 5,500

relative light unit (RLU) that corresponded to a V..., of 3.31 + 0.19 or 7.10+ 0.27 mol/min/mol kinase in the presence of DMSO or LEUO-1154 (10 uM),
respectively.
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Result - 2 LEUO-1154 : BEiPSHEL MDA % EHE

MLC2v phosphorylation (phos-tag SDS-PAGE)

iPSC-CM -MYLK3™ MYLK3®
Compound : DMSO DMso LEUO-

1154

kDa) m—————
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Profiles of calcium transients (FDSS)

CTAs PWD50
150 150
£ /*,/{ CTAs, amplitude of
S 100 100 - -
O —— 7+ calcium transients at
e systole;
50 50
051 2 4 8163264 051 2 4 8 163264
Isoproterenol (nM) Isoproterenol (nM) PWD50 pulse width
150 CTAs 150 PWD50 duration measured
5 at 50% CTAs
3100 = —- ¢ 100 = - .
Q
®
50! 50!
051 2 4 8 1632 051 2 4 8 16 32

LEUO-1154 (uM) LEUO-1154 (uM)

N =5 for each point
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Cardiomyocyte contraction and relaxation (SI8000)

Contraction Velocity Relaxation Velocity Averag? Stiifumm’cmn
(umis) (pmis (b Sanee
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Compound : DMsO LEUOC-  pMSO DMSO LEUO- DMSO DMSO LEUO-
pound : DMSO 1154 1154 1154
iPSC-CM :MYLK3 MYLK3" MYLK3" MYLK3= MYLK3+ MYLK3 ™

Force measurements using self-organized tissue rings (MicroTester G2)

- SOTRs (MYLK3")

S0uN
r—
1 L
Maximum contraction
force (mN mm¥)

LEUO-
Compound: 2% DMSO LEUO-1154 DMSO S5
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Result -3 LEUO-1154: HLaAT7OEERZ{RE

The effect of LEU1154 on the sarcomere structure

DMSO LEU-1154 (10 uM)
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Summary

cMLCK ;&T%{EHA :
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Publication
Circulation. 2023 May 2. doi:10.1161/CIRCULATIONAHA.122.062885

Patent
Filed, not published
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Expectation

o Future works
Further optimization of LEUO-1154.
Exploring molecules with other backbone structures.
|dentification of cMLCK inhibitors for treatment of HCM with hypercontraction.

Suggestions

e We are looking for companies who are interested in developing small molecule
LEUO-1154 or its derivatives.

e Collaboration for identifying novel small molecules with our high throughput
screening system is also welcome.

e We have other seed compounds, which need further evaluation.
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