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| DPKKfyve |
IL-12/23 is validated target for autoimmune diseases

IL-12 family Inﬂiglrgatory Naive T Cells Pa;h;';l’lg'cal

IL-12 IL-23

D40 D40 °°°IL 12 $£°° o IBD
\ @[ \ ®[ ‘* IL-23 b CO\ . PsorlaSIS
@
Activated Th1/17

macrophages or

dendritic cells Eells

* Interleukin-12 and 23 (IL-12/23):
— hetero-dimeric pro-inflammatory cytokines sharing p40 subunit
— differentiation and proliferation of Th1/17
—involvement in diverse of autoimmune/inflammatory diseases
« Ustekinumab:
— human monoclonal antibody for IL-12p40
— approved for moderate to severe plague psoriasis in Japan, US, EU and Canada
— promising results in phase 2 clinical trials for Crohn’s disease
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APY0201 was discovered by phenotypic cell-based assay
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«PIl clinical trial was mouse TG-PEC cells Mouse PK
ongoing IL-12p70: 1C5p = 8.4 nM IV (3 mg/kg)
\\omouse TG-PEC cells / IL-12p40: [C;, = 16 NM CL,. =1.0L/hr/kg
human PBMC AUC =12.3 ug-hr/mL
IL-12p70: 1C5 = 8.4 NM BA=52%

IL-12p40: 1C5p = 99 nM
TNF-a.: 1C5 > 10000 NnM

Hayakawa N., Andou, A., Yamamoto T et al. manuscript submitted
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Chemical proteomics approach for target identification

Warhead q_LLL% Bait compound Warhead Linker FLAG-peptide

Linker .

FLAG peptide NHQM‘N:N%HMHASD-TWLys-ASp-Asp-Asp-Asp-Lys
' ‘ [c'\;] Positive control (C12 Linker)
mTG-PEC Cl\%m—@—N:N%HM/\MEHASp-Tyr- Lys-Asp-Asp-Asp-Asp-Lys
[o] Negative control (C12 Linker)
Prey 9\; Q”‘NHji\'Nrm_@_N’:NSP\/EH\/\O/\,OmO/\,OwO/\,OJEH~Asp—Tyr—LyS—Asp—Asp—Asp—Asp—Lys
(Cell ysate

H H
C'ﬂm@N%NwOwOwowowomoqNAsp—Tyr— Lys-Asp-Asp-Asp-Asp-Lys

[g] Negative control (PEG Linker)
anti-FLAG Ab
Beads
CBin ding prote = Bait compounds were desighed and synthesized
Identification for the adopted chemical proteomics approach
(direct-nanoflow
_ LC-MS/Ms)
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Vacl4 was observed by chemical proteomics approach

Bait compounds

C12-linker PEG-linker
# Gene symbol Protein name Posi Nega Posi Nega Score
1 VAC14  Vac14 homolog O X @) x 4
3 ANXA2 annexin A2 O X X X 3
4 AHNAK AHNAK nucleoprotein; isoform 1 O X O @) 3
5 JAK1 Janus kinase 1 @) @) O X 3
6 ACTA2 alpha 2 actin O X X X 3
7 ARPCS actin related protein 2/3 complex subunit5 O X X X 3
8 FECH ferrochelatase O X X X 3
9 H3F3A histone family O X X X 3
10 MTHFD1L methylenetetrahydrofolate dehydrogenase @) X X x 3
11 MYO1F myosin IF O X X X 3
14 CPT1A carnitine palmitoyltransferase 1A liver X X O X 3
15 PHB prohibitin X X O X 3
16 SGPL1 Sphingosine-1-phosphate lyase 1 X X O X 3
17 VDAC1 voltage-dependent anion channel 1 X X O X 3
18 VDAC1/3/4P voltage-dependent anion channel 1 or 3or4 X X O X 3
19 VDAC2 voltage-dependent anion channel 2 X X O X 3
20 VDAC3 voltage-dependent anion channel 3 X X O X 3

Only VAC14 homolog was found with the two positive bait compounds,
but not with two negative ones
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Basic information of Vacl4 and PIKfyve kinase

« Vacl4is a scaffold and activator of PIKfyve kinase

* PIKfyve kinase:

— lipid kinase acting on PI3P to generate PI(3,5)P,
— single isoform, ubiquitously-expressed
— immunological function of Vac14 and PIKfyve is totally unknown

« YM201636 is an available PIKfyve kinase inhibitor and shares
morpholino-pyrimidine moiety with APY0201

&

Vac7

Atgm@ Fiad () APY0201




APY0201 is a potent and selective PIKfyve kinase inhibitor

IL-12p70 production PIKfyve
compound In mTG-PEC Kinase assay
IC, (M) IC, (M)
APY0201 8.4 nM 5.2 nM
YM201636 2200 nM 148 nM
APY0205 6300 nM > 1000 nM

Tme Agti, B

APY0201 0 YM201636 v APY0205

IL-12 inhibition -PIKfyve inhibition is closely connected




APY0201 is a potent and selective PIKfyve kinase inhibitor

« Kinase panel for 24 lipid kinases and for 83 protein kinases:
— Only two kinases inhibited > 50% @300nM: ITPK1 (57%), LOK (56%)

— With an ATP-acylphosphate probe, ATP-competitive inhibition of
APY0201 at PIKfyve kinase was confirmed
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 Cerep RBA for 137 GPCRs, enzymes, ion channels and transporters:
— No significant inhibition @10uM
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PIKfyve inhibition leads to IL-12 production inhibition

» Cellular vacuolation is induced by PIKfyve inhibition through reduction of
PI(3,5)P, .
— YM201636 and PIKfyve siRNA induce vacuolation
— APYO0201 also showed reversible vacuolation

PIKfyve siRNA / mTG-PEC

N
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w
1

IL-12b mRNA
Fold change over basal
N

* YM201636 inhibits the production of IL-12p70.
— 1C5, = 459 NM (MTG-PEC)
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» PIKfyve siRNA reduced level of IL-12b mRNA, PIKfyve SRNA - - .
a regU|at0ry gene fOI’ ”_'12p40 manuscript ready for submission
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http://www.tokushima-u.ac.jp/_files/00099950/signal1.jpg
http://www.tokushima-u.ac.jp/_files/00099950/signal1.jpg

Identification of AJD/AY X binding protein: Gf3

ldentification of "binding proteins" using AY X probe molecules.

&M AYX1663 5 %“ Mﬂw%
&inactive = 0
enantiomer g; s ,jé/\b AYX1667
AYX0928 AYX1202 WS "
M, /\)ﬂHz
ﬁi\@ &é} M AYX1664 ﬁv# (.
HN, 0 .: ° " \/
{ L\@ é\ Javx1237 | |0 7 avx1eee
AYX1531 AYX1548
AYX1237 column AYX1237 column AYX1666 column
. . " . I I
Wash 0928 pH4 wWash 0928 pH4
Aﬁlnlty purlflcaUOn Wz$?(1548 Or 1202 1548 1202 1548
Kd Fmpially A . -
elution
200 | -
Affinity choromatography with HLF 16| &
cells' plasma membrane lysate 97.4 | - B8
(0.2% digitonin) yielded 35 kDa ]
protein as specific binding protein oo
LA ) e
to AYX. E
. —|a
NNE. Y - =i WB:Gp
215 =
ﬁ Wash 0928  pH4 Wash 0928  pH4

1202 1548 1202 1548

»GTP-binding protein B subunit (GB) was identified as AJD/AYX binding protein.
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Validation of GBy /PI3Kf

Pl3-kinase activation by AJD/AYX. (Cont'd)

Lipid micelle (cont.PtdIns[4,5]P,)

GBy-Myc (Sf21, partial purified) PIP3—
PISKPB (Sf21, Upstate Biotech.)

32P-ATP

+ AJD101 or AYX1531

_ S R T
Schematic Glc. uptake signalings by AJD101/AYX. 80000
/ Insulin AJD101 \ 70000
,ﬂﬂw 60000
J GPCR 2 50000
G < 40000
O IR U. @@ LG_O}E%D Esoooo
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Pl%e PI e 20000
. ° 1 i 10000

: oo * B Gp signaling 0 - T 0 T

: : 2287788839

* * Gp1y2-Myc - =]l =-1-1-1]=* /+ + |+ |+ |+ +\

Glc. Uptake PI3-ki(na?te[36 )0 Qs 25 125125 )0 \25 1251252525 | 25/
ng/tube

»AJD/AY X enhanced PIP3 production dose-dependently in the presence

of PI3-kinase B and Gfy.

(uM)
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Nature Reviews Drug Discovery,10,507-519(2011)
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