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Explorational study in development of Protein Kinase C C1 domain-binding ligands
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The purpose of this study is to develop a novel screening system for
exploration of Protein Kinase C (PKC) Clb-binding ligands. PKC activators can function as
latency-reversing agents (LRAs) against Human Immunodeficiency Virus (HIV). In order to develop the
HIV cure methods, LRAs are considered as a key player to completely eliminate the virus from the
body. In this study, we developed a novel Forster resonance energy transfer (FRET)-based assay
method to evaluate PKC Clb domain affinity of the test compounds. Additionally, we also conducted an

SAR study of the PKC Clb-binding ligands and successfully found six novel PKC activators.

HIV gAIDS) Protein Kinase C (PKC)
kick & kil



1981 (AIDS)
Human Immunodeficiency Virus (HIV)
HIV
HIV
(Anti-Retroviral Therapy, ART) HIV
AIDS
( D
ART
ARTHik 5
% (ART) (—%E)
HIVEE ———— HIVIBI —— AIDSHEL L
|
HIVIER - £KR HIVEE kick s
(AR%E(EZQ‘E) ] ART@ET&%?%%% (ki)ll)
v RT ]|
HIVi&5E —— AIDSHIE
Tl HIV O T T HIV
HIV Protein kinase C (PKC) Cla Clb
HIV  AIDS
ART HIV
HIV
ART ART
HIV
HIV (kick) ART kil (kick &kill ) (
1) kick & kill
kick & kill
HIV HIV
HIV PKC
PKC PKC C1 (Cla Clb) PKC
PKCS Cilb Diacylglycerol
(DAG) lactone HIV
( 2) PKCS novel PKC (nPKC) PKC HIV
PKCo
DAG lactone
PKC3 Clb
DAG lactone
Férster Resonance Energy
Transfer (FRET) o o
Rzll\o Cyclization R‘-«o 1
(Bioconjugate Chem. 2011, 22, rl_o._L_JoH > o
923-930;  Bioconjugate  Chenm. \g/ 123 Entropic Penalty Y L W
2011, 22, 82-87, Chem. Pharn. sn-1,2-Diacylglycerol (DAG) Binding Afﬁnity* DAG lactone
Bull. 2014, 62, 1019-1025) R e ot el RI=R -Gyt
Ki~1pM K;=2~5nM

phorbol-12,13-
dibutyrate (PDBuU) 20
[*H]PDBu

R/COO QCOR

Phorbol ester
& on” \ow Phorbol 12,13-dibutyrate (PDBu); R! = R? = C3H,
Ki=0.4nM
2. Diacylglycerol (DAG) DAG lactone
Phorbol ester .




Clb FRET
FRET
FRET PKCS
FRET
6- FRET donor ex:?t::ron
th hthal (6 [% q /excita(ion % /
methoxynaphthalene, -
MN) DAG Sout
lactone (sn—Z 6—MN—type compound
DAG lactone) < Q \t}'
(fluorescein, FI) { ) § o
PKCS Clb s
(FI1-5C1b)
et /[ “Daclactons.
X N
FRET-on FRET-off
CeHyg
« 3
COOH
/
DAG Iacto;le 2 Xl
DAG sn-2 6MN-type DAG lactone
lactone i
HIV 3. FRET PKCS Clb
PKC PKC& Cilb
FRET DAG lactone ( ) (
)
6 4
«c 9
1 1
( ) (Org. Biomol. Chem. 2021, 19, 8264-8271. (Inside Front Cover))
[<}] CgHig
g o o o o HHo\ OH
o £1.0q °
2 2 . PDBu " s ] 0%
S |.|.8 4 v L] 1 1 2
T Sx2® oo A 2 ) AP
e ‘ g o° ° HO)KANJ\”@E’_\ N ~on
Qo Il A ’ m v 3 H o, H
o B gaB
2 2 0.5 Ag® " HESE B
83 | i i An : 1 4 :
- A
§ g | ' * 4 ® 5 o d
= 0 iy ve ;4 A OH NH o
g E i v il HN
g 0.0 ——r———— T —— A 7 LS HN#NHZ'N
10 100 1000 N ° e
Concetration (nM) 4 s
O OH O al e
4. PKCS Clb OUO o o ©
HN_
0 07 “oH
6 7
DAG lactone 2 R!




DAG lactone 6 HIV-1 kick
PKC PKC
HIV kick & kill
kick PKC
ART kick & kill
in vivo
HIV (PKC ) HIV



14 14 5 4

Tsuji Kohei [Ishii Takahiro Kobayakawa Takuya Ohashi Nami Nomura Wataru Tamamura Hirokazu 19
Fluorescence resonance energy transfer-based screening for protein kinase C ligands using 6- 2021
methoxynaphthalene-labeled 1,2-diacylglycerol-lactones
Organic & Biomolecular Chemistry 8264 8271
DOl
10.1039/D10B00814E
Kobayakawa Takuya Takano Hikaru Ishii Takahiro Tsuji Kohei Ohashi Nami Nomura Wataru 18
Furuta Toshiaki Tamamura Hirokazu
Synthesis of hydrophilic caged DAG-lactones for chemical biology applications 2020
Organic & Biomolecular Chemistry 4217 4223
DOl
10.1039/d00ob00807a
5 1 1
Kohei Tsuji, Takahiro Ishii, Takuya Kobayakawa, Nami Ohashi, Wataru Nomura, Hirokazu Tamamura
A FRET-BASED ASSAY SYSTEM FOR PROTEIN KINASE C LIGAND SCREENING USING 1,2-DIACYLGLYCEROL-LACTONE DERIVATIVE

58

2021

HIV

2020 6 19

2020




1101

2021

602




