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A mechanism research of novel inhibitor of PAK1 inducing colorectal cancer
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Abstract PAKI plays an important role in the development of tumors. It is of great significance to screen and
develop new PAKI inhibitors as targeted drugs for cancer treatment. The traditional PAK1 inhibitor screening
method has the problems of high cost and low efficiency. Computer virtual screening can reduce the cost of finding
active lead compounds and improve the screening efficiency. In this study, a kind of PAK1 candidate compound
was screened by computer assisted virtual screening combined with Z'lyte™ high flux kinase screen. In vitro
enzyme activity screening showed that compound 18 ( K788) had good PAK1 inhibitory activity ( inhibition rate
was 42.7%) . Furtherly by MTT detection, it was found that K788 had significant PAK1 positive tumor killing
activity, which was even better than the positive drug IPA-3. Flow cytometry and Western Blot showed that K788
could activate caspase apoptosis pathway and induce apoptosis of colon cancer cell DLD-1 by inhibiting PAKI
expression and activation. K788 has great potential for clinical development and application, and can be used as a
PAKI1 target for further research.
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Figure 3  Allosteric candidate compounds
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Figure 4 Inhibitory effect of candidate compounds on enzyme activity in vitro
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Figure 5 Effect of candidate compounds on proliferation inhibition of
cancer cells (x +s,n =3). (A) Inhibiton effect of candidate com-
pounds on BxPC-3 at 50 and 100 pmol/L. (B) Inhibiton effect of com-
pounds No. 2,3,5,17,18,24 and 40 on PANC-1 at 10 pwmol/L and 25
pmol/L concentration of the rest compounds are 25 and 50 pmol/L.
(C) Inhibiton effect of compounds No.2,3,5,17,18,24 and 40 on
PANC-1 at 10 and 25 pmol/L, concentration of the rest compounds are
at 25 and 50 pmol/L
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Figure 6 Interaction models between candidate inhibitor K788 and PAKI
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Figure 7 Inhibitory activity of compound K788 on cancer cells proliferation (n =3). (A) Expression level of PAK1 and phospho-PAKI1 ( active
form) in several cancer cells detected by Western Blotting. (B) Relative expressions level of PAKI , phospho-PAKI and phospho-PAK1/PAKI normal-
ized to B-actin. (C) Inhibition curve of K788 and IPA-3 on A549 at indicated concentrations for 24 h. (D) Inhibition curve of K788 and IPA-3 on
DLD-1 at indicated concentrations for 24 h. (E) Photograph of DLD-1 cells on drug treatment after 24 h (x £s,n=3)
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Figure 8 Compound K788 induces apoptosis of DLD-1 by regulating AKT/Bcl-2 signaling. (A) Induction of apoptosis by K788 treatment for 24 h in
DLD-1 in vitro analyzed by flowcytometry. (B) Percentage of apoptosis cells of DLD-1 (x +s,n=3). ** P<0.01; " ** P <0.001 vs control group .
(C) Western blot analysis of PAKI ,AKT and apoptosis-associated proteins
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