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Effect of Xanthatin on the proliferation and apoptosis of leukemia cells
by regulating the LOXL1-AS1/miR-520d-5p axis
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[Abstract] Objective To investigate the anti-cancer effect of Xanthatin on leukemia cells, and further to explore
whether its mechanism is related to the regulation of long non-coding RNA (IncRNA) lysyl oxidase 1 antisense RNA1
(LOXLI1-AS1) and microRNA(MIiR)-520d-5p expression. Methods Experimental groups: control group, Xanthatin 6
pmol/L group, Xanthatin 20 pmol/L group, Xanthatin 60 pmol/L group, si-NC group, si-LOXLI1-ASI group, and
Xanthatin+pcDNA-LOXL1-ASI group. Cell proliferation and apoptosis were detected by cell counting kit(CCK-8) meth-
od and flow cytometry. LOXL1-AS1 and miR-520d-5p expression was calculated using real-time quantitative PCR(RT-
qPCR) ; Expression of B-cell lymphoma(Bcl)-2 and Bel-related x protein(Bax) proteins were analyzed by Western blot-
ting. The LOXL1-AS1 small interfering RNA and LOXL1-ASI1 overexpression vector were respectively transfected into
K-562 cells, and the effect of Xanthatin on cell proliferation, apoptosis, and expression of Bel-2 and Bax proteins were
detected using CCK-8, flow cytometry and Western blotting. The interaction between LOXIL1-AS1 and miR-520d-5p was
confirmed using dual luciferase reporter experiment. Results The cell proliferation inhibition rate, apoptosis rate, Bax

protein expression, miR-520d-5p expression of K-562 cells were notably increased after Xanthatin treatment (P<C0. 05),
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while Bel-2 protein expression and LOXLI1-AS1 expression were notably decreased (P<C0. 05). After interference with

LOXLI1-AS1 expression, the cell proliferation inhibition rate, apoptosis rate, Bax protein expression, miR-520d-5p

expression of K-562 cells were notably increased(P<<0. 05), while Bcl-2 protein expression was notably decreased (P <<

0.05). LOXL1-ASI overexpression notably attenuated the effects of Xanthatin on K-562 cell proliferation, apoptosis and

the expression of Bel-2 and Bax proteins. LOXL1-ASI directly bound to miR-520d-5p. Conclusion Xanthatin inhibits the

proliferation and induce apoptosis of leukemia cells, the mechanism may be associated with the inhibition of LOXL1-AS1/

miR-520d-5p axis.
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Figure 1 The effect of Xanthatin on the proliferation of K-562
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Figure 2 The effect of Xanthing on K-562 apoptosis and the expression of Bax and Bcl-2 protein
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Figure 3 The effect of interference with LOXL1-AS1 on K-562 apoptosis and the expression of Bax and Bcl-2 proteins
TE: AL T4 LOXL1-ASL XF K-562 TR M6 B, T4 LOXL1-AS] Xf K-562 1 7= 7K [ % 3% 9 46



*+ 952 - HEREF 2022 F 7R % 34 %% 7H Med ] West China,July 2022, Vol. 34,No. 7
£ 3 Fit LOXL1-AS1 3t K-562 4R 58 A T M &I (x £5.,n=9)
Table 3 The effect of interference with LOXL1-AS1 on the proliferation and apoptosis of K-562 cells
A5 LOXLI1-AS1 miR-520d-5p R ) CRSE X8 Bax Bel-2

si-NC 44 1.00+0. 00 1.0040. 00 0.00+0. 00 6.85+0. 46 0.11+0.01 0.63=+0. 04
si-LOXL1-AS1 4 0.24+0.020 3.87+0.160 45.08+1.35® 22.70+0. 690 0.58+0. 040 0.22+0.0290

t 114. 000 53.813 100. 178 50. 525 34.198 27.504

P <0. 05 <0. 05 <0. 05 <0. 05 <<0. 05 <0. 05
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miR-520d-5p
MUT-LOXL1-AS1 5

4 LOXLI1-AS1 #1 miR-520d-5p B B #hF 51
Figure 4 Complementary sequences of LOXL1-AS1 and miR-520d-5p

2.6 ik LOXL1-AS] f % H 2 4b B ) K-562 14

FHAW TR S5XTEA KR, G HEZ4K-56241
MLOXL1-AS1# 35 . Bel 2B A Xk B Z B (P<

T4 WIREBREZR (x£s.n=9)

Table 4 Double luciferase report experiment
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miR-NC £ 1.03+0.08 1.0040. 09
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P <0. 05 0. 606
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miR-520d-5p ik . 34 0 1 % L 4 T2 % Bax B £
ik BB AR (B P<<0.05), WL 5.3 5,

. X 4 . G H AU 4§H$+pcDNA—LOXL1—ASIéﬂ
10° 10°7 10*7
3 E 3 i
3 3 »ﬁ%@/
10° 7 10° 1073 &-\ 02
- ] ot — .. Bax s - s
10 &"‘ 10"
o' B 0] Bel-2 o e o
] GAPDH
10° Iaasmasasasmarseas T — 10° rr —_— = =

10° 10' 10° 10° 10t 10° 10' 10° 10°
Annexin V-FITC Annexin V-FITC

10° 10° 10' 10° 10° 10°

Annexin V-FITC @

B 5 LOXLI-ASI Ali## B H=xt K-562 1R Bax.Bel-2 & B RiA MM
Figure 5 LOXL1-AS1 can reverse the effects of Xanthing on K-562 apoptosis and the expression of Bax and Bcl-2 proteins
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Table 5 LOXL1-AS1 can reverse the effect of Xanthing on K-562 inhibition rate, glycolytic activity and apoptosis

20 51 LOXLI1-ASI miR-520d-5p S EGZD) TR (%) Bax Bel-2
X R 2] 1.0040. 00 1.00+0. 00 0.0040. 00 6.82+0.43 0.1240.01 0.64+0.05
THE 0.14+0.019 5.20+0. 100 53.59+1. 330 24.96+1, 150 0.7740. 059 0.1440.02®
BHZ +peDNA-LOXL1-ASI 4 0.76+0. 049 2.084+0. 109 13.80+0. 749 13.68+0. 719 0.32+0. 039 0.48-+0.04@
F 3127.765 6421. 680 10392. 779 1126. 080 885. 000 391. 200
P <0.05 <0.05 <<0. 05 <0.05 <<0. 05 <<0.05
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i Wnt/B-3E 8 [ (B-catenin) i [ 1 i 410 i /1N B 2B
0, 22 0 A L3 5 Ao I A . AR RIS R B R 6



WHEREF 2022 F 7R % 34 %% 7H Med ] West China,July 2022, Vol. 34,No. 7

+ 953 -

20,60 pmol/L #& Hos= ik B AT 50 5%, w H- 52 b 3 5 1
M9 240 L K-562 4 itd 35 78 40 1) 32 1835 v A TR
WIGh . A A2 T ) Bax Rk B U TR
M Bel-2 ZIB T X 5EHEHHTHSREN—%.
DA b AR 3 W A 5 5 5 410 ) 240 A 3 A 175 - 40 L O
TZFE 1 M o B 0 T .

LOXLI-AST J& 2 Flt Jih g 1 i %) Bos 85 5 98
H LOXL1-AST %3k 8 fil 7R 838 5 R K, JF 8 i
V5 T i 200 PR U R n o e AR m A R
Fr LOXLI-AST Rk m, T iH LOXLI-AS1 #] LA
0] ok 96 4 e 345 7 RN 4 B R B0 R L AR O R B
EH =L T K-562 40t LOXL1-AS] ik
K. T LOXLI-ASL ] il ] K-562 40 fa 3 %5, T
¥4 Bel-2 ik, 1A Bax £k EHMBHT-. X 58
HoHi g T ae 25 L, #2877 LOXLI-AS] 7] g v 3 &
HEHMRAEN . A ARBEIE & I B 55 4b B 3%
98 miR-520d-5p /KF ., BEFE M58 R i miR-520d-5p
FRRES S B A A SR . EHE P miR-520d-
Sp i b #0 f PTK2 0 48 40 i % M A 24 A7 oA
MOk A Z 5T £ I IncRNA 7] L B3 5 miRNA H &5
YERT, 9735 miRNA Rk FGEE, = 5 2 F 40 M i
2, LOXL1-ASI i 3 ¥ [7] miR-423-5p 2 5 ifi i
@k E K OREPY . R W5 IE S miR-520d-5p &
LOXLI-ASI iy B # # &, H miR-520d-5p 3 ik %
LOXLI1-AS1 fa [ 4 ¥, # % LOXLI1-AS1/ miR-
520d-5p F AT BB A H = LR AE . i — 20t
553200, 5 F2 ik LOXL1-ASL B i ok 55 4 B == 4b 2 %
K-562 40 Mg 34 58 L U8 172 L & Bel-2, Bax & H £ 5 1 5%
M) A K 52 44 if 38 5 e ) AL oK P R TS B
Al fE i 5 P8 # LOXL1-AS1/ miR-520d-5p #ili 3k 1iij %
M) K-562 20 i A 384 58 A 7
4 it

e R I W W (1St 0% T R 7o 2t D5
HALH AT fE 5 4l LOXL1-AS1/ miR-520d-5p #ll &
KW R T A HAE 1R I P i B AL
FLm VR S — Bl A 1 5% 04 11 I 0 i 8 4 3% 25 1 1 I
RVAE T MG IR

(5% k]

[1] BISX, LI X H, WEI C S, ez al. The antitumour growth and
antiangiogenesis effects of xanthatin in murine glioma dynamical-
ly evaluated by dynamic contrast-enhanced magnetic resonance
imaging[]]. Phytother Res, 2019, 33(1); 149-158.

(2] REEWLAEF,F T 0T X E YA X Western blot-
ting 256 % 4848 B 5= X T // b B T BT 4% b /R T HE A5 10 5% e
(1. 25937 98, 2017,40(11) : 1535-1540.

[3]

[4]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

R R R 3R 4. & B 5 08 SR SiHa 41 i 39 5 04 T
A GSTPL s [T ], 2B R #2241, 2015, 50(6) . 787-792.
ZHANG L, RUANJ, YAN L, etal. Xanthatin induces cell cy-
cle arrest at G2/M checkpoint and apoptosis via disrupting NF-
kB pathway in A549 non-small-cell lung cancer cells[J]. Mole-
cules, 2012, 17(4) . 3736-3750.
PR EE 2R, 2R KB S 5 RNA TTN-ASL #ji] miR-134-
5p 1 FLR I A0 B 0 A K AR R [T ). P AR BE 2, 2021, 33(7)
942-948.
X EE L R, 5. LncRNA CASC2 4[] miR-634 % ik
000 P 22 52 TR A L 0 A A 2 AT S LD ). o B A g S 4k AR 2019,
35(16):1976-1980,1986.
XIE N, FEI X, LIU S, et al. LncRNA LOXL1-AS1 promotes
invasion and proliferation of non-small-cell lung cancer through
targeting miR-324-3p[J]. Am J Transl Res, 2019, 11 (10);
6403-6412.
LI M, CAT O, TAN S. LOXL1-AS1 Drives The Progression Of
Gastric Cancer Via Regulating miR-142-5p/PIK3CA Axis[]].
Onco Targets Ther, 2019, 12; 11345-11357.
CORREIA N C, MELAO A, POVOA V, et al. microRNAs
regulate TALI expression in T-cell acute lymphoblastic leukemia
[J]. Oncotarget, 2016, 7(7): 8268-8281.
JIAO J, WANG Y, SUN X, etal. Midazolam induces A549 cell
apoptosis in vitro via the miR-520d-5p/STAT3 pathway[J]. Int
J Clin Exp Pathol, 2018, 11(3): 1365-1373.
KOUHPEIKAR H, BUTLER A E, BAMIAN F, et al. Curcu-
min as a therapeutic agent in leukemia[ J]. J Cell Physiol, 2019,
234(8): 12404-12414.
Bz, R KL SF B H S MU HepG2 1 N 4M 255
WRFELT]. 1H 5 7 B 45 4 22 75, 2019, 14(7) 1 946-949.
KR G H ST PISK/AKT/mTOR 3@ #1845 1 w3 il e B
HERID] AL L RIER R, 20109.
LI W D, WU Y., ZHANG L, etal. Characterization of xantha-
tin: anticancer properties and mechanisms of inhibited murine
melanoma in vitro and in vivo[J]. Phytomedicine, 2013, 20
(10): 865-873.
ZEW IR 5L S MK BE ARG % RNA LOXL1- AS1 3% 35 X%f
P50 A ML 18 O T 0 R e B AL LT . T B 5 A% R 9 4 4%
#,2020,29(5) :515-519.
LONG B, LI N, XU X X, etal. Long noncoding RNA LOXLI1-
ASI regulates prostate cancer cell proliferation and cell cycle
progression through miR-541-3p and CCND1[J]. Biochem Bio-
phys Res Commun, 2018, 505(2): 561-568.
X BB 19, 45, miR-143 F1 miR-520d-5p 76 H #H L P iy
S RIBL TR 2B A 2013,29(6) :660-664.
ZHANG L, LIU F, FU Y, et al. MiR-520d-5p functions as a
tumor-suppressor gene in cervical cancer through targeting
PTK2[J]. Life Sci, 2020, 254 117558.
AT L 5K 1. miRNA F1 IneRNA ] 17 I 5 5% 2 i i 41 ¢
e E R LT ]. BRI B2 27, 2018, 26 (18) :2991-2994.
LI W, ZHANG B, JIA Y, et al. LncRNA LOXLI-ASI] regu-
lates the tumorigenesis and development of lung adenocarcinoma
through sponging miR-423-5p and targeting MYBL2[J]. Cancer
Med, 2020, 9(2): 689-699.

(75 B H3:2021-06-17 ; f£ B B #5 :2022-02-22;: 4 %5 . X R D



