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Abstract: Squalene epoxidase (SQLE) is a potential target for the treatment of liver cancer. Bioinformatics
analysis indicated that the high expression of SQLE was closely related to the clinical stage and poor prognosis of
patients with liver cancer. However, the existing inhibitors against SQLE 195 tyrosine residue (Y 195) cannot be
used clinically due to severe side effects. In this study, 35 small-molecule compounds targeting SQLE 335 tyrosine
residue (Y335) were selected by computer virtual screening. Combined with MTT assay, 3 candidate compounds
(197, 317 and 35%) with significant inhibitory effects on the proliferation of Huh7 cell line were obtained. Further
studies showed that these 3 compounds could inhibit the migration of Huh7 cells, reduce the contents of total and
free cholesterol, up-regulate the expression of tumor suppressor gene PTEN, and down-regulate the expression of
PI3K and AKT proteins. The results showed that the novel inhibitors 19%, 31” and 35" targeting SQLE Y335 could
reduce cholesterol content, inhibit the proliferation and migration of Huh7, thus playing an anti-liver cancer role.
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Figure 1 Expression of SOLE in liver cancer. A: The expression of SOLE in pan-cancer by UALCAN analyze; B: The expression of SOLE

in LIHC by UALCAN analyze; C—E: UALCAN analyzed the clinical relationship between SQLE and LIHC. P < 0.01,

Hrk

P <0.001 vs

normal; ”P <0.01 vs Caucasian. F: The correlation between SOLE and survival rate by GEPIA database; G: UALCAN analyze SOLE gene

effect score in liver cancer cell lines. SQLE: Squalene epoxidase; LIHC: Liver hepatocellular carcinoma
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Figure 2 Molecular screening process by Discovery Studio
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Figure 3 Suppressive effect of compounds 197 (A), 31% (B), 35" (C) and terbinafine on Huh7 cell proliferation. P < 0.01,

00 - - - - -
- 625125 25 50 100

B 1.5 C 1.5

>

=10 —? 1.0

z 2

S =

=5 05 = 05

&) &)

0.0 0.0

Terbinafine/umol-L! - 100 - Terbinaﬁne/p.molL’l -

31%/umol- L - 625125 25 50 100 35%/umol- L -

A

.
2,

8h
I

00 - - - - -
- 625125 25 50 100

""P<0.001 vs control

mmm Control s Terbinafine/100 umol L™

we 31%/6.25 ymol-L” wem 31%/25 umol-L™

1.0

raf
S Qo
o

‘Wound healing rate
o
=

24h

100x

200x%

48h

19%/6.25 pmol-L™"  mem 19%/25 pmol-L!
35%/6.25 pmol- L mmm 35%/25 pmol L

72h

] =
o o o

Migration rate
o
=
3

0.2

0.0

Terbinafine/ymol - L™ - 100 - -
19%umol-L? - - 25 -
31" umol-L! - - - 25 -
3% umol-L? - - - - 25

Figure 4 Wound healing assay (A) and transwell assay (B) were used to detect the suppressive effects of the compounds 19%, 31"and 35

on the migration ability of Huh7 cells. P < 0.05, "P < 0.01,

HRZH 1 3 P Ak A 45k M P R [ 5 B 35 AR
Fo 191G A5, B A Vi 25 R [ e R L[] e 7K
S0 T B X I 2K 56% (P < 0.05) F 54% (P <
0.05); 31 LG WAL B J5 , I A Ui v IEL ] Tt R R[] e
I 23 50T B 2 55 BE AL 60% (P < 0.05) F158% (P <
0.05); 35" LG Ab 3 5, i P I 25 JE L] 2 R A AL ] e
AP435 T B 2 S IR AL 32% (P < 0.05) F136% (P <
0.05). 35"k 19711 317ty sl 205 S o A 42
6 L&Y% Huh7 B8 PI3K/AKT {55 1@ B AV 20
T HEFAR A P e 75 8 i PTEN 715 PI3K/AKT

""P<0.001 vs control

FH O B%, AF 7048 R A6 A ) 40 BE Huh7 480 i 48 h, 1
48 B A PTEN. PI3K Fl AKT 25 [ %38 /K1, 45 5
K6 FTm . A& 19%.31% 35" BE s b 25 1 184 Jin 4100 e 3
PTEN ] 3R 15 /K 7 3 B4 I PI3K AT AKT [ & A R 1A
JKF (P <0.05).

Wig

B0 B0 P RO RE IRR T 2590 BEAT SR /b X IE
AR 475, (et e A L A R S PR AR T, R R
W) R IR AR TS 1 o SQLE 52 B[] B8 5 Fi BR T il -2



- 2712 - 242224 Acta Pharmaceutica Sinica 2023, 58(9): 2707-2714

= [ree cholesterol
= Total cholesterol

B

mmm Free cholesterol
mmm Total cholesterol

mmm Free cholesterol
mm= Total cholesterol

&

1553
=3
|
@
|
[
|

@
|

o
1
o
|

=)
|

[
|
v
1

v
|

Cholesterol concentration/pmol-L” !
Cholesterol concentration/pmol-L™!
Cholesterol concentration/pmol Lt

0L
Terbinaﬁne/pmo]»L" -
19*/umol-L™!

0 -l
Terbinafine/pmol-L™! -
31%/umol-L.!

0L
Terbinafine/J pmol-L" -
35%/umol-L™!

100

- - - 100
- 3125 625 125 25

@ 2 2 100
- 3125 625 125 25

- 3125 625 125 25

Figure 5 The effects of compounds 19" (A), 317 (B) and 35" (C) on total cholesterol and free cholesterol content in Huh7 cells. "P < 0.05,
“P<0.01, " P <0.001 vs control
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Figure 6 The effects of compounds 19" (A), 31" (B) and 35" (C) on the protein expression of PTEN (D), PI3K (E) and AKT (F). "P < 0.05,

“P<0.01, P <0.001 vs control
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