© 60 - 24554 Acta Pharmaceutica Sinica 2020, 55(1): 60 —66

B A BELL BT PAK L R BR A 1E FA R B LI 55

REREY, BRI R RS, EEFEY, E OB
(FERPEHKE 1 HEPEESSER, LI M 210028, 2. 2525, ILH F 5 210023)

WE: P21 151 E B 1 (p21-activated kinases 1, PAK1) /& P21 1G4k 88 1 2% 1 B G2 22—, A ik Jit s 4 it 4
BRI b8 T2 it F2 R o 4 B B, R R IR VR T (O EE A AN AT, 0 PAKCL R A 1) 790 19 A T I R
FIWEFE I B o DRI, 07356 JF K HH BT 160 PAKCT 35 B 410 ) 0T T B a7 L BB 0 o AR R IR SR = W o
AL R (celastrol) %t PAKT EL A & 2 (3 /E FH, H1C, 41 83.614 umol- L. 7> XML R ER, FAMA RS
PAK 1 BB A MBI ATP 45 & MARSS & . MTT SLIR S5 SRR U, T 43 e 21 2% T JBi i feg 4 Jfd BXPC-3 \PANC-1 FJ 44 5 1)
BAMEER . BE— DN ROR, T3 PAKL 5, 55 2 Bk 41 22 0] 15 i 41 Bl BxPC-3 Il il /R F R AR i % . (R
I, T A R L1 3 W] LA PAK L Je T U5 5 08 e A 1 (R 30, AT IS 8 T A 5 e P 5] O e e 4 i AR R
FIRHE T A SRR W], A BELT R T DL o B A 0] PAK S S 30 B S R 4 M 0V T, B AT R

S (RIVE AN (R
KRR P21 VG LR (IS 1; RN B AR AL A WAE; YT
FE 5 S R285 ERFRIZED: A X EHE: 0513-4870(2020)01-0060-07

Celastrol inhibits PAK1 kinase and inhibits the proliferation of
pancreatic cancer cells
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Abstract: The p21-activated kinase 1 (PAK1) is a member of the P21-activated protein kinase family that
plays an important role in the proliferation and on cogenesis of pancreatic cancer. PAK1 is an important target for
the treatment of pancreatic cancer. At present, akinase inhibitor targeting PAK1 is still in the preclinical research
stage. Therefore, screening for new PAK1 kinase inhibitors is of great significance. In this study the natural com-
pound celastrol was found to have a significant inhibitory effect on PAK1, with an ICs, value of 3.614 umol-L™.
Molecular docking results showed that celastrol had good binding to PAK1. An MTT assay indicated that celastrol
inhibited the proliferation of pancreatic cancer cells BXxPC-3 and PANC-1. Mechanistic studies revealed that the
inhibition of pancreatic cancer cells by celastrol was reversed by PAK1 siRNA. Celastrol inhibited PAK1 and the
subsequent activation of downstream signaling pathways, thereby activating apoptosis signaling pathways and
triggering apoptosis in pancreatic cancer cells. These findings suggested that celastrol induced apoptosis in pancre-
atic cancer cells by suppressing the PAK1 kinase signaling pathway and has potential value for the treatment of
pancreatic cancer.
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Figure 1 Molecular structure of celastrol (A). Celastrol inhibits
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Figure 2
Specific binding mode of celastrol and PAK1

Interaction models between celastrol and PAK1. A: Celastrol is bound at the interface between N-lobe and C-lobe of PAK1; B:
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Figure 3 Celastrol inhibits PAK1 phosphorylation and its downstream signaling protein expression. A—C: Expression of PAK1 and MEK

proteins was detected by Western blot at different doses of celastrol for 14 h; D-G: Expression of PAK1, cRAF and MEK1 proteins was

detected by Western blot in 3 umol-L™' of celastrol for different reaction time. MEK: Mitogen-activated extracellular signal-regulated kinase.

n=3,x+s "P<0.05, *P<0.01 vs control group
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Figure 4
cells. A: Dose-response curves of BxPC-3 cells from 48 h MTT

Celastrol inhibits proliferation of pancreatic cancer

assays; B: Dose-response curves of PANC-1 cells from 48 h MTT
assays; C: Photograph (100x) of PANC-1 and BxPC-3 cells on

drug treatment after 14 h.n =3, x+ s
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Figure 5 PAKI interference reverses the inhibitory effect of

celastrol on proliferation of pancreatic cancer cells. A: BxPC-3
cells are transfected with control siRNA and PAK1 siRNA for 48 h;
B: The transfected BXxPC-3 is treated with celastrol in 5 pmol-L™!
and 2.5 umol-L" for 24 h. n = 3, x £ 5. "P<0.05, "P<0.01 vs

normal control (N.C.) group
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Figure 6 Celastrol induces apoptosis in pancreatic cancer cells. A: Induction of apoptosis by celastrol treatment for 24 h in BxPC-3 in vitro

analyzed by flowcytometry; B: Percentage of apoptosis cells of BxPC-3; C-F: Celastrol induces the expression of apoptosis-associated pro-

teins. n = 3, x £ 5. "P<0.05, "P<0. 01, ""P<0. 001 vs control group
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