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Research Progresses of Small-molecule PKCO Inhibitors and Their Immunosuppressive Effects
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ABSTRACT: PKCH, which is expressed predominantly in T cells, it is required for the activation of T cells. PKC6 also
positively and negatively regulate effector and regulatory T cells’ differentiation and function, respectively. These attributes of
PKCO make it an attractive target for novel selective immunosuppressant. To date, there has been reported several chemical types
of small-molecule PKC6 inhibitors. Herein, these synthetic or natural PKCO inhibitors or those in clinical trial phase are
reviewed, and discussed the problems needed to be solved in the development of PKC6 inhibitors. In the coming years, PKCO
inhibitors may be served as new generation of immunosuppressant and benefit patients with immunological disease.

KEY WORDS: PKCO; T cells; immunosuppressant; small-molecule compound; autoimmune disease

5 H0 141 7] 2 — 28 B A ) WL A e 92 T e T
NG T EOR 43 7 AR A ), 32 T e
B R AR HE R RN R R RGBT K. 2 R PERE L
fE. REMLATBIE. RIS E S %k
PRI IR IT o B0/ o S e H0 ) ) 32 22 2
B B2 Jo P ER R (i JE A L ZE K 55 A4 i 3
FEANGI A . DR IEnS o FZMEns 45y, H
F B SRAER Tz A G B, X 2 Bl i
BIARMIER, BUBITRREUK, AR 2K
B, AR . Wil ge g g
JRBRANGE « WERE . T OCIREE ; P I  RE
FECE ARG RE P R IR 6 L o U e E A
Fo I s BRMEE S AE R EAE S, AR, B
il 2 A(cyclosporine A, CsA). i 57 5 &) Al pi 2
TEE] S M E R RR B E U E R T T 4, T
XT B A AL AR 2 5 At 20 i ) S e

BN, AT R K B T AN R B 1 kA= i [l A A
o AHAE, XRAGMIRFLEZFIAR KM, K
W & S EUARPTR I RE ) TR T BT
e PR REVER R R A G N, AT BRI T
AR P, 2R, EIR R RSO & AT
52540 8 R ARG B DL R X e A AR AR
WHIT Z A% UM, R, 8vIZIr K
A AREE S R REVE T AN SR A R

PKCO & & ¥ C(protein kinase C, PKC)
KGR —, fEERNSmuERE, FERE
e T 4ifrhl, EAREW T 405000 K S MK
B, MR35 T 4R I#EE . PKCO & PKC
K ME— e E DR R B ST, Pk
SR T MMM APC M 3R1H, FF 1M FlEfeid(s
S, PKCO FiE T B IL CARMAL,
SPAK. Ttk 1 Tec '™, 5|t xMT

HEWH: ERERREAFEE(81302785); Wil d H AR 4 (LY 15H280001)

fEHBEA: AW, &, wid, EEPLIH  Tel: (0571)88122425 BEEE: M, 5, W

+, BT Tel: (0571)88215624 E-mail: chenfy hz@126.com

E-mail: feifeil984 zhou@126.com

-122. Chin J Mod Appl Pharm, 2017 January, Vol.34 No.1  EBARR 2522 2017 £ 1 HEE 34 555 1



NFAT. NFxB il APl 3%, SHINIJE B 145
£, M T 48, 5546, PKCO Xt T 40 f i
I3 A SORE N PR A 9 8 B B AT A B PR AR
PKCO fii3F Th2 #1 Th17 417010 J HA- S 1 %
B I, 1T Th 400 CD8™ T 4l i & H A5 1) CTL
I RIS S T 3 AR 58 4 i PR,
PKCO {i22F Th2 F1 Th17 4H 1 ¥ 534 55 H 8 158 52
IR T GATA-3 Al STAT3 B! B, &5
PKCO IE[ 55 FIRThRENE Th 40 B 0t A G
PEEANE, PKCO X514 Treg 4H M i) 4346 A1 1)
e SIS I 1 AT Ma SR B PRCO i
T Akt-Foxol/3A B Treg 4L 701k . H
T PKCO fEHZ A AT T A M1 704 S S 5 2
W TR IR R R A, PKCO XA 1) A 3 14 A
B 2 T RN A I 0 B R I T AR AR .
PKCO /N B AR AE S e RS, bt i s i),
B G M I ORI (R S S e e S i 5221,
{HEDATIRE OR B 0T A T s B A0 IR 1 S B KP4
FAP2, PRIk, PKCO T 4E SR A M 2 7 B 3 B 1k
P2 R R A AR R A, R A XM 25 A
ORI T A2 SR PKCO $77 A S i
? 1] Pubmed . Google scholar
clinicaltrials.gov « ' [E %1 & . World intellectual
property organization. HE. SEE. K. MEK
Je H AL R S50 88 e, %F PKCO 17N 73 5 il 771 A2
H AR INHIVE AT 7 SCHERERIA
1 IE&KIRIEAY PKCO $HPH5——Sotrastaurin
T 245 78 \] 1 Sotrastaurin (AEB071) & Al
(1) PKC e BEHEFIHIR, A SMReAa &amib) T 45 )
LA SE, S5M W 1. {H Sotrastaurin Ff 1 I
#1 PKCO 41 (K;=0.22 nmol-L "), % HiAth £ #1 PKC(a
B I AIBINFIHTZEL PKC(S. & Fl )t E A HHIE
H (K=0.95~3.2 nmol-L Y, it I i 52 46 I W
Sotrastaurin B XA K B 5747 O I 7% A8 A1 i 2
SRR R, Biteasm T 1 #ik
PRI 2 A VPR, I A R Sotrastaurin
Ja R RIS, RIS .
Sotrastaurin 75 34T 1 11 #HIIG IR VG 7 'S IERS AE
RS AE 2 0 A5t M 25 W % Bk, S5 R
WL 1. AR IRREGUESE Sotrastaurin 2524 2 F
Ja, SHRER ™ BIREOE S BT R E 69%7),
B % R T I R 56 A B Sotrastaurin BX A&
Tacrolimus Y577 3 AN HXTHEF RN A BAF B0
HEIAR R 2625 2017 4E 1 A 55 34 556 1

Springer .

EH: HAFREZ MR RREHEER. Ik
PRARES 1 Sotrastaurin 1A K IS 1 2 1 B4 1] 5
KU EEEE FEtE. FREHH . IR p
LR SEA RN, (HERIHIE G, BipiE
AL, OHREEESAR R RN, E IR I
IT 371w PRI EG ', Sotrastaurin BEA4th 7 55 7] &
BRI A6 TT SR, Sotrastaurin 1 3
5 FE AN B SN RS T L 22 v i e BT, R
Sotrastaurin 7E HAERAE 16 7 R A FEAE AT RE 5 R
BHEEA R (FFEEADF0<3 A AL X
Sotrastaurin PHRA PR IR KA G, HIG PR
FR) R S 3 i e 2 AR 22 0 TSI PR A0 1 24
BN S H AT R bR AE B S 3 RE T 7k
AHEE, Sotrastaurin R R ILH A R FIPLH . [Fitk,

H AT & 1k T Sotrastaurin E A G35 #1552 1
T AT s AR B A — 5 R R 0

[ 1 Sotrastaurin (AEBO71)#) £ 14
Fig. 1 The structure of Sotrastaurin (AEB071)

2 ARHI PKCO HHIF

R4 PKCO (195374544, R o 15 B flit 5
MU Bh & TH 79, 45 G s AR I 4 T 4
A S L SE S5, H AT AR AR T —
PRI 25 1) PKCO i 7], 254300 K 2.
2.1 AS2521780

AS2521780(f 54 1)72 H A 22 Wi Z Kl 25 A
7] (Astellas Pharma Inc.) % 0 5-G R M e R A
Y. HAMHIEH AN PKCO BABEETER 1Cs 18 2
0.48 nmol-L™", %4EH L H Al PKC AL 30 1%,
X HAth 2 O LT A B R E T, SRR
U P . AS2521780 A I 2 Hll Bt CD3/CD28
PO S0 T ARG 5E AN IL-2 7724, J0IAE 7 1
SRR R B BE B K 271 AS2521780 7EAS B RS
A7 THT A R B B0 VR T R . LB B
P57 &4t 7 55 5] B mycophenolate mofetil Y3 HE T
EZIE A KRB QAR S 2. R0 7 & Ath 52 55 )
PG, mellBitmh e s/ ER, EKERE

Chin J Mod Appl Pharm, 2017 January, Vol.34 No.1 - 123 .




% 1 Sotrastaurin # I /KX %
Tab. 1 Clinical trials of Sotrastaurin(https://clinicaltrials.gov)

NCT identifer;
CT identifer; Brief Title Patient population Comparator Status
Phase

NCT00416546; Safety of AEB071 in Healthy Volunteers and to Compare the Healthy (n=96) Completed
| Ethnicity, Metabolic, and Safety Effects Between Caucasian and

Japanese Healthy Subjects
NCT00504543;  Efficacy, Safety and Tolerability of AEB0O71 Versus Cyclosporine in  Kidney Transplantation =~ CsA Completed
1I the Novo Renal Transplant Recipients (n=311)
NCT00885196; A Dose Finding Study of AEBO71 Assessing Psoriasis Area and  Psoriasis Placebo Completed
I Severity Index in Patients With Plaque Psoriasis (n=336)
NCT00403416; Efficacy and Safety of AEBO071 Plus Tacrolimus (Converted to  Kidney Transplantation = Mycophenolic Completed
I, 1I Mycophenolic Acid After 3 Months), in Renal Transplant Patients (n=215) Acid
NCTO00820911;  Efficacy and Safety of AEBO71 Versus Cyclosporine in de Novo Kidney Transplantation = CsA Completed
Il Renal Transplant Recipients (n=175)
NCTO00572585;  Efficacy, Safety and Tolerability of AEBO71 in Patients With Active,  Ulcerative Colitis Placebo Terminated
Il Moderate to Severe Ulcerative Colitis (n=59)
NCT00555789; 24 Month Extension to Efficacy and Safety of AEB071 Plus Kidney Transplantation =~ Mycophenolic Terminated
I Tacrolimus (Converted to Mycophenolic Acid After 3 Months) in  (n=137) and tacrolimus

Renal Transplant Patients(Converted to Mycophenolic Acid After 3

Months) in Renal Transplant Patients
NCT00492869;  Efficacy and Safety of AEB071 Versus Tacrolimus in Combination  Kidney Transplantation  Tacrolimus Completed
I, 1I With Mycophenolate Acid Sodium, Basiliximab and Steroids in  (n=124)

Preventing Acute Rejection After Kidney Transplantation
NCTO01064791;  Efficacy, Safety, Tolerability, and Pharmacokinetics of Sotrastaurin  Renal Transplantation Mycophenolic Completed
11 Combined With Tacrolimus vs. a Mycophenolic Acid-tacrolimus  (n=298) acid

Regimen in Renal Transplant Patients
NCTO1128335;  Efficacy, Safety, Tolerability, Pharmacokinetics of Sotrastaurin-Xf  Liver Transplantation Mycophenolic Completed
II tacrolimus vs. Mycophenolic Acid-tacrolimus in de Novo Liver (7=200) acid

Transplant Patients
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