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Study on the bioactivity against hematologic malignancies and theoretical

binding mechanism of a novel PI3K inhibitor JN-65
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Laboratory of Drug Design and Molecular Pharmacology, School of Pharmaceutics, Jiangnan University, Wuxi 214122, China

Abstract The PI3K signaling pathway is frequently over-expressed in a variety of hematologic malignancies, so
the development of PI3K inhibitors for the treatment of hematologic malignancies has broad application pros-
pects. In this study, a novel PI3K inhibitor, JN-65, was identified through the investigation effects in the inhibition
to hematologic malignancies. By MTT assays, JN-65 was found to effectively suppress the proliferation of hemato-
logic malignancies, especially leukemia cell lines. The cell-free enzymatic studies demonstrated that JN-65 cloud
inhibit PI3K and specifically inhibited PI3Kvy at low micromolar concentrations. Western blot confirmed that JN-
65 could effectively inhibit the PI3K/Akt signaling pathway and the flow cytometry assays verified that JN-65
could induce the apoptosis of tumor cells through the suppression of PI3K signaling pathway. Finally, the molecu-
lar docking simulation method was used to explore the interaction between JN-65 and PI3K, and the inhibition
mechanism of PI3K was revealed at the molecular level. In general, JN-65 would be a potential PI3K inhibitor for

the treatment of hematologic malignancies.
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Figure 1 ~ MTT methods for screening the active inhibitor and the

chemical structure of JN-65
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Figure 2 JN-65 effectively inhibits the proliferation of malignant tumor cells. Various hematologic malignancies cells were treated with different con-
centrations of JN-65 for (A) 24 h;(B) 48 h;(C) 72 h; (D) Jurkat cells were treated with different times and concentrations of JN-65 (x +s,n=3)



414 ‘? @} % *‘l’ x # 2% #it Journal of China Pharmaceutical University 2019,50(4) :410 —416

%5 50 &

3.3 JN-65 #p4) PI3K 3 4k 5+ A #4744 PI3K 12 5
id 7

PA_b S0 45 3 B T 76 40 B /K OF IN-65 X £
o LR e 9 240 P 38 A EL A e A IR
J T BB AIE IN-65 X PI3K ft 41 il 2 SR, 5% )
ADP-Glo &G &1 TiARS PI3K SEGAGIN . 25
HERH, IN-65 X PIBK HA — & m il 15 14, 1Cs,
09 A . PI3Ka > 20 pmol/L; PI3KB = (15.24 +
1.02) pmol/L; PI3K§ = (18.24 + 1.43) pmol/L;
PI3Ky = (10. 13 +0.92) pmol/L, It 7] W, IN-65
XF PI3K HA — & B4 i 5 4, Herh Xk PI3Ky f 411
TG PR R, I — 19 PISK Y 784 35 2 14 41 i
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Figure 3 JN-65 inhibits the expression of PI3K/Akt signaling pathway
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Figure 4  JN-65 induces the apoptosis of malignant hematological

tumor cells
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Figure 5 Presentation of JN-65 interacting with four isoforms of PI3Ks by 2D (left) and 3D (right)

A:P3Ka;B:PI3KR;C . PI3K3; D : PI3Ky
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