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FaRER Y, a it AT B H A 5, Cleaved-caspase3 & A K-F &% H 5, pro-caspase3 & & K-F & #f
MR, tm T A5 12 2 R W, Y, LOXL1-AS 1 & A /K- 887 A% (P<0.05). FHLOXLI-AS1 &L 5,
oA R ISR, LT REOR Y, Rt 42 2H0R Y, Mt =% H 5, Cleaved-caspase3 & ik
KFF+ &, pro-caspaseld & LK FFEAK(P<0.05). LOXLI1-AS1iE & A 7T ik 55 ¥4 Be £ skt CAOV3 4m it
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Harmine Affects the Proliferation, Apoptosis, Migration and Invasion of
Ovarian Cancer Cell CAOV3 through LOXL1-AS1
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(Department of Gynaecology, the Seventh People's Hospital of Shanghai, Shanghai 200137, China)

Abstract This work was to explore the effect and molecular mechanism of harmine on the proliferation,
apoptosis, migration and invasion of ovarian cancer cell CAOV3. Ovarian cancer cells CAOV3 were divided into
control group, harmine low, medium, and high dose groups, si-NC group, si-LOXL1-AS1 group, harmine high
doset+pcDNA group, harmine high dose+pcDNA-LOXLI1-AS1 group. CCK-8 (cell counting kit-8) was uesd to de-
tect cell viability; plate cloning test was uesd to detect the number of cell clones; flow cytometry was uesd to detect
cell apoptosis; Western blot was uesd to detect protein expression; Transwell was uesd to detect cell migration and

invasion; RT-qPCR (real-time fluorescent quantitative PCR) was uesd to detect the expression of LOXL1-AS].
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The results showed that the cell survival rate of CAOV3 cells treated with different doses of harmine, the number
of clone formation, cell migration and invasion, the expression of pro-caspase3 and LOXL1-AS1 were gradually
decreased (P<0.05); the apoptosis rate and the expression of Cleaved-caspase3 were gradually increased. After
interfering with the expression of LOXL1-AS1, cell survival rate, the number of clone formation, cell migration
and invasion, the expression of pro-caspase3 were decreased (P<0.05); the cell apoptosis rate and the expression
of Cleaved-caspase3 were increased. Overexpression of LOXL1-AS1 could attenuate the effects of harmine on the
proliferation, apoptosis, migration and invasion of CAOV3 cells. This study showed that harmine could inhibit the

proliferation, migration and invasion of ovarian cancer cell CAOV3 and promote apoptosis by down-regulating the

expression of LOXL1-AS1.
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T ARG PR TS A O, I HonT AR AL B S
T bR AT 12 Wi 2R s ). LOXL1-AS1 = RIA
AR R A . TR AR 281 IncRNA
LOXL1-AS 13 i i FimiR-18b-5p/VMA2 1 5l 42 #E O
BRI A K. ITBAUR RN, Fit, AL E
TETIE 5T 9% BE Y B 2 75 38 1T 1 9 IncRNA LOXL1-AS1
S B HUR AN ICAOV3EAE . /T, ITBARZE.

1 HRSE%
1.1 #R

MR FE - P LS 40 CAOV3 (175 : BJ-
10217, RSl A R A T ), DMEME; 775 (17
5120026, b LG AR AR A A, 3%
(TS D4291-20mg, g5 S EMBIEE R
a]), TG O(FR S G1010-500). 45 Gy tn
WIS Glo6) (AL B R ERHE AR A A), 41
THECA T £ -8(CCK-8)(T8 5 : XY-347-07621). An-
nexin V-FITC/PLYH T A Ml i 7% & (T8 5 XY-1000-
10)( b 2 3E A kL4 A PR A \]), RIPAZE H & iR
W5 PP1201, Bl 2L %G AR D RHE A R A |),
SDS-PAGE{ & (185 : FK-dy14572, [ iff it %
SENV A R A 7)), TranswellZ)h %= (8 5 : SPL-36224)
Matrigel(525 : 119978-18-6)(t 51 F 18 AW Rl
AR AT ), SYBR Premix ExTaqgTMIR 7 & (155
DRRO41A, Jb B A mBHE AR A ).
1.2 ZHREACIES 4R

YR HLEEAII CAOV3 A 10%A 24 L5 ) DMEM 1%
FEIEELFE, A FHIRFE 4 pgimL. 8 pgfmL. 16 pg/mLI¥)
% U Y Bl Ak BECAO VI A i 1 S U6 BE S AR .
A B L, S A AT A Ak FE ) 40 B A SR R 4
si-NC. si-LOXL1-AS1%% 4t £ CAOV34H i, il Ny
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si-NC41. si-LOXL1-AS14; ¥ pcDNA. pcDNA-
LOXLI1-AS1#: 4 ZCAOV3Z I J5 F16 ug/mL K ¥
DU O AL BE, 10 9 56 B B = 7T B +pecDNAZL, 5%
Oy S b = 77 E+pcDNA-LOXL1-AS 14 .
1.3 CCK-8#M4mpaTEER

YN B FT 96 LR, 157748 hE REFLINA
10 uL CCK-8iR 5, 37 °CIEIERT R FEREF=2 h, i B
FRACAS MI490 nmAb IR 5 FE(D)E . 4 H A7 3 2 R 5
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TEAR A G2 A T T 504 A R 4R 74
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FEAR ) B Ul BB A, J0 3 SR 00 4 9 T
1.6 ZFEEARENIE(Western blot);%#ME B Rk

FERUEHE H T € &, 285317 SDS-PAGE,
¥ ZPVDF L, i i 28 9% £ 1 J5 N — $1(1:800),
4°CH BB A P12 000)= iE 52 h, &
S0 TR, B i &4 8 1 4% K FEAH, DA
GAPDH A N Z i1 B F A X Rk KPS
1.7 Transwell#& N ZH T FE AR ZE

SRS SZIG:: A4 F T i 1 R AR B 9%, AR5
FSCAH R, HL100 pL s N i Transwell |5 1, =
HN500 plL & I3 55 7R, 1757724 h, FHFRZERR ZsRiT %
G [ G th 5 F R B BB 0 3T T 8. 1228
4% FiMatrigel €045 Transwell |- %=, H AR [FIEFESLL
1.8 LR K EEPCRRT-qPCR)HEMLOXLI-
AS1FRIKZKF

FRHLAAL S RNA, % 5% 9cDNA, FISYBR Pre-
mix Ex Taq™iA 7 & #E17 RT-qPCR M #r, AXTRIE

Harmaine low dose

Control
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Bk A 2% . LOXL1-AS1 R: 5'-AGT CCA
CAA ATC CTA GGT GTA-3', F: 5'-CTC GTT TCC
GAT CCA GCC AGG-3'; GAPDH R: 5'-ACC ACA
GTC CAT GCC ATC AC-3', F: 5'-TCC ACC CTG
TTG CTG TA-3'.
1.9 FitFE9Hh

Gt 2E 53 BT FHSPSS 20.08 43017, 75 & 1IE& 7
A ) B TR SR 2 Ceks) R, I LLRCH
R, 22 AR TA) B R SRR 35 22 43 A, 4L TA) 7 7 L
B HILSD-th % . P<0.05 N7 5545 4iit24 7 o

2 H#HR
2.1 IRLPIERITCAOV3IEEAIE M
xR A AR, St EmAR. . mREd
CAOV3IYH A7 Z B W BEAIS, v B T A0 8 ok 2>
(P<0.05)(F1AIZLT).
2.2 JRIEERITCAOVIEAT-HIFN
xR A AR, Wt EmAR. . mREd
CAOV3ZN A T- 21X Jt &, Cleaved-caspase3#
15 7K F- 3% 8 FF /5, pro-caspase3 3R A /K T 1% 7 B AR
(P<0.05)(K2A15£2) .
2.3 IRIPERITCAOVIIERIZEHF
Ex A AE L, WgeEmAc. . smAEd
CAOV34IE AR B EUZ /> (P<0.05) (I3 F13).
2.4 IRIEEXTCAOV3IHLOXLI-ASIZRIARIENT
HxRAMLE, B Emmg. B milE
4 CAOVIZ I H LOXL1-AS13IE 7K 135 #i P& A
(P<0.05)(#4).
2.5 FHMLOXLI1-ASI1XFCAOV3IEFEF TR
5si-NCZH 4 e, si-LOXL1-AS14HCAOV34H Jifd
TETE R BRI, TR BB D, 812 =, Cleaved-
caspase3 3K 1& /K V- Ft /&1, pro-caspase3 7 ik 7K T [£ 1K

Harmaine medium dose

Harmaine high dose

o

S

Bl IRIEEMXTCAOV3TEFER Ak AT
Fig.1 The effect of harmine on CAOV3 clone formation
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Table 1 Harmaine inhibits the survival rate and clone formation of CAOV3 cells

pah TFEE/% o BT A

Group Survival rate /% Clone formation number
Control 100 119.33+3.68

Harmaine low dose 90.57+3.86* 98.00+3.27*

Harmaine medium dose 74.79+2.76*" 76.33+2.49*"
Harmaine high dose 56.8142.03%" 54.67+1.70%"

F 161.493 279.100

P <0.000 1 <0.000 1

n=3, *P<0.05, 5xF LM LL; "P<0.05, 5545 ML B A AH L “P<0.05, 5 5% 56 20 71 s 2 AH L

n=3. *P<0.05 compared with the control group; “P<0.05 compared with the harmine low dose group; “P<0.05 compared with the

harmine medium dose group.

(A) Control Harmaine low dose Harmaine medium dose Harmaine high dose
Tube-B-5954: P1 Tube-B-6020: P1 Tube-B-6214: P1 Tube-B-6282: P1
. qQr-uL QI-UR[  _ JQI-UL QI-UR JQi1-uL QI-UR| _ Joi-uL QI-UR
£ = = g
| =] 2] e
< < 3 <3 < 3
m m i m m
= a1 = &
= Sy z&d SN
2 2, 24
& o3 ' < 3 (=]
p . QI-LR Ql QI-LR Q QI-LR i QI-LR
T T LRALL§ LIRRALLLL | L T T T T T TTTIT T T L g ; T T T T T T T
10¢ 10° 106 0 10° 104 10° 100 0 10° 104 10° 10° 0 10° 10¢ 105 108
Annexin FITC-A

Annexin FITC-A

Cleaved-caspase3

pro-caspase3

Annexin FITC-A Annexin FITC-A

B2 IRIEEMITCAOVIAT(A) K BT EBRIAB)HIFN
Fig.2 The effects of harmine on CAOV3 apoptosis (A) and the expression of apoptotic protein (B)

(P<0.05)(F4A1525).
2.6 THLOXLI1-AS13CAOV3TZIZZERE M
5 si-NCZHA L, si-LOXL1-AS14H LOXL1-AS1%
IRV B, IE R AR 22 20 M s (P<0.05)(EI5F1556) o
2.7 LOXLI-ASIXIRIEERAIERCAOV3IIEE
AT RN
55 0% Uy b = 77 B +pc DNAZLM EL | 35 0E %

B = 771 /= +pcDNA-LOXL1-AS 141 CAO V341 fiu 17
TR, R REEE I, BT R FEK, Cleaved-
caspase3 R IL /K PE(K, pro-caspase3KiE/KF-Ft i
(P<0.05)(El6 A1 7).

2.8 LOXLI-ASI3IEIEERAIEAICAOVIER
1RZERF M

5 0% 0y S T = 7 S +pc DNAZE A LE, 06 0 32 ik
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Table 2 Harmine induces CAOV3 apoptosis

Sy4l VAT %

Group Apoptosis rate /% Cleaved-caspase3 pro-caspase3
Control 6.45+0.30 0.13+0.01 0.70+0.05
Harmaine low dose 9.93+0.56* 0.20+0.02* 0.62+0.04*
Harmaine medium dose 17.50+0.83** 0.35+0.02** 0.4240.03**
Harmaine high dose 23.25+0.81%% 0.61+0.04% 0.24+0.01**
F 391.309 216.760 100.628

P <0.000 1 <0.000 1 <0.000 1

n=3. *P<0.05, 5X AL, "P<0.05, 5 IR T MR A EL; “P<0.05, SY8TEEm AL .
n=3. *P<0.05 compared with the control group; “P<0.05 compared with the harmine low dose group; “P<0.05 compared with the

harmine medium dose group.

Control i

Migration

Invasion

b

El3 IRIEERITCAOVIITEIZ ML=

Fig.3 The effects of harmine on the migration and invasion of CAOV3 cells

=3 IRILERINEICAOVIERIZE

Table 3 Harmaine inhibits the migration and invasion of CAOV3 cells

bl BRBEZANINOE Y RN

Group Number of migrating cells Number of invasive cells
Control 258.33+4.03 168.67+2.87

Harmaine low dose 237.00+3.74* 145.33+2.49*

Harmaine medium dose 193.6743.40*" 103.67+2.05%"
Harmaine high dose 148.33+2.05*% 89.00+2.16*"

F 620.371 696.882

P <0.000 1 <0.000 1

n=3. *P<0.05, SXIAMIL; *P<0.05, LIKIEEM KA AMILL; “P<0.05, HHIEZER I EAM .
n=3. *P<0.05 compared with the control group; “P<0.05 compared with the harmine low dose group; “P<0.05 compared with the

harmine medium dose group.

7 +pcDNA-LOXL1-AS141 LOXL1-AS 13 ik /K I R 24 7 OF S0 VR 9T R 0 R Rk 2
S, TR AR 2R AN B A N (P<0.05)(KI 7RI EE8) W TR IE, 5 G 2 Bl Sk 2 400 1) 2L e 4 A 3 5 AN GT
o, AR AR HME T IF A0 4 iR A 0, B g i

3 i T T 1 1) R T 4 P 8 B, A g e Rk P A
P S R TR LS R, T AR, WF ik TRIRYT BURY . BRI EGRE L HH VEGFR2 T 1
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Table 4 Harmaine inhibits the expression of LOXL1-AS1

Pail

Grou LOXLI-ASI
Control 0.97+0.05
Harmaine low dose 0.79+0.04*
Harmaine medium dose 0.63+0.03*"
Harmaine high dose 0.27+0.02%"
F 196.963

P <0.000 1

n=3. *P<0.05, 55X ALY, "P<0.05, 594 SE MR L, “P<0.05, SYRSEER T R
n=3. *P<0.05 compared with the control group; “P<0.05 compared with the harmine low dose group; “P<0.05 compared with
the harmine medium dose group.

(A) si-NC si-LOXL1-AS1

(B) si-NC si-LOXL1-AS1 ©)
Tube-B-5958: P1 Tube-B-6331: P1
. 1QI1-UL QI-UR . 1QI1-UL QI-UR
=F =4 Cleaved-caspase3
2 ] 2 ]
<73 <3
m g m 2
o, A e, 5
=2 3 =5 : pro-caspase
Sq . =N
=3Q1- " QILR| © QI-LR GAPDH
o . s . (el T v
Annexin FITC-A Annexin FITC-A
El4 FHLOXLI-ASIXCAOV3IZER(A), AT (B)FEATEBRIA(C)HIF N
Fig.4 The effects of interference with LOXL1-AS1 on CAOV3 clone formation (A), apoptosis (B) and
apoptotic protein expression (C)
RS FHLOXLI-ASHIEICAOVIIEFEF BT
Table 5 Interference with LOXL1-AS1 inhibits CAOV3 proliferation and induces apoptosis
7 FRLED 5o T A JAT3/%
. . . Cleaved-caspase3 pro-caspase3
Group Survival rate /% Clone formation number Apoptosis rate /%
si-NC 100 118.67+3.68 6.53+0.28 0.12+0.01 0.71£0.05
si-LOXL1-AS1 52.09+2.87* 46.67£2.05* 25.26+0.88* 0.74+0.05* 0.17£0.01*
t 28.914 29.604 35.130 21.060 18.343
P <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1

n=3. *P<0.05, 5si-NCAALL.
n=3. *P<0.05 compared with si-NC group.
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si-NC si-LOXL1-AS1
LB |\ < T o

Migration

Invasion

: oy g -
4 2R 2

El5 FHLOXLI1-ASIXFCAOVIERBRERIFM
Fig.5 The effects of interference with LOXL1-AS1 on the migration and invasion of CAOV3 cells

%6 THLOXLI-ASIIFICAOV3IEHEZE
Table 6 Interference with LOXL1-AS1 inhibits the migration and invasion of CAOV3 cells

34 IS 2 22841 i 2

(]}j\ro%p LOXLI-AST ;ﬁbﬁjff&migrating cells I\?uﬁbﬁjrﬂ%)ﬁnvasive cells
si-NC 0.99+0.05 259.00+4.32 169.33+3.09
si-LOXL1-ASI 0.16£0.01* 128.00+2.94* 74.33£1.70*

t 28.194 43.421 46.656

P <0.000 1 <0.000 1 <0.000 1

n=3, *P<0.05, 5si-NCZLHLt.
n=3. *P<0.05 compared with si-NC group.

(A)

Harmaine high dose+pcDNA  Harmaine high dose+pcDNA-LOXL1-AS1

N
ST
5 S
(B) s &P
X 3
> _ &go Ay «235%@
Harmaine high dose+pcDNA  Harmaine high dose+pcDNA-LOXL1-AS1 %&{b & &
Tube-B-6289: P1 Tube-B-5993: P1 ¥
IR QI-UR] . JQi-urL QI-UR]
= =3
3 3 Cleaved-caspase3
<2 73
o1 [
a1 o A
27 =3 pro-caspase3
Ep Ef
S3QILES QI-LR| T 30Qi QI-LR GAPDH
0 10° 10* 10° 10° 0 100 10* 10° 10°
Annexin FITC-A Annexin FITC-A

El6 LOXLI-ASIJIRIEEMALIERICAOVIRIERA(A) AT (B)FUATEBFRIA(C)HIFNT
Fig.6 The effects of LOXL1-AS1 on harmine-treated CAOV3 clone formation (A), apoptosis (B) and apoptotic protein expression (C)
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Table 7 Effects of LOXL1-AS1 on the proliferation and apoptosis of CAOV3 cells treated with harmine
34 TEE /% e B T LA JAT5%/%
Group Survival rate /%  Clone formation number Apoptosis rate /% Cleaved-caspase3 pro-caspase
Harmine high dose+pcDNA 57.26+2.24 54.67+2.49 23.30+0.90 0.62+0.04 0.23+0.01
Harmine high dose+pcDNA- 94.03+3.36* 105.00+3.27* 8.27+0.32* 0.17+0.01* 0.65+0.04*
LOXLI1-AS1
t 15.771 21.210 27.254 18.904 17.644
P <0.000 1 <0.000 1 <0.000 1 <0.000 1 <0.000 1

n=3. *P<0.05, 595D = 7 +pc DNAZAALL .
n=3. *P<0.05 compared with the harmine high dose+pcDNA group.

Harmaine high d

Migration

Invasion

X8

E7 LOXLI1-ASIXIETEERAIERICAO

OXL1-AS1

ek R,
VTS Z B AR

Fig.7 The effects of LOXL1-AS1 on the numbers of harmine-treated CAOV3 migration and invasion cells

8 LOXLI-ASIXIRIEEMRALIEHICAOVIER R ERIF N
Table 8 Effects of LOXL1-AS1 on the migration and invasion of CAOV3 cells treated with harmine

By ey ” = Bl i
(}}j\ro%p LOXLI-AST ;uiif?migrating cells Liur%nbfffjiznvasive cells
Harmine high dose+pcDNA 0.27+0.02 147.67+2.49 89.67+2.05

Harmine high dose+pcDNA-LOXL1-ASI 0.84+0.05* 242.00+3.74% 154.00+3.56*

t 18.333 36.364 27.123

P <0.000 1 <0.000 1 <0.000 1

n=3. *P<0.05, 55530 5 7 E+pc DNAZ A L .

n=3. *P<0.05 compared with the harmine high dose+pcDNA group.

ML A RS SR AT sk JB5 IO P g ) A AT, B B S A AT
75 3 SW6204H At J&] JA 5% Jifs A1 4 br A4 3 4% A 5 48
PHTI0T, ARSIR S5 B IR, AN IR B 5% S AL PR
CAOV34H i 5, 40 A7 5 22 12T BRAIS, T B TE il 2
B D, A PR TR IR T =, Cleaved-caspase3
FIE KB T =1, pro-caspase3Fik /K& i FEAIK,

2 3 15 2B HOZ T ek /b5 2% B % B 3 e v R 2 A
M H A HICAOVIA MU Al . Se b2 TR . 1L F
1228, Hi ST,

WEFIRIE, LOXL1-AS17E B J# 1) 41 23 g g o
Rk, s 7 BRI R, HLOXLI-ASLi#EE
A MGG, TR T OB 1A, IncRNA
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LOXL1-AS13E i # [ miR-324-3p e 3F F /) 2 o fii I
[ 15 28 A 18 B0, LOXL1-ASI b i 3@ i 41 #imiR-
708-5pf 1A I AL it FL s F AR 2R AL L0, A
o6 45 R B R, TILOXL1-AS1#R ik &K T CAOV3
A2 SR T BB DA S T #1228 4k, B
Pevm T4 M T % KB T HLOXL1-ASIER A 1)
HICAOVIZH MU JE . v B2 il LR ff 28, H
PRI A, ARSI A I 9% 36 S B A [
RCAOV34H il ' LOXL1-AS1# ik 7K *F; M LOXLI-
AS i FIE W] ol 55 5% e BT CAOVIAH MU G 5
o IR 2R R .

Zx ERTIR, &5 ENI AT geilE il T MLOXL1-AS1
FIENH] I E I PCAOVIIGE . TR 2%, (Lidk
JAT,
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