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Effect of Main Component of Realgar Arsenic Disulfide (As,S,) on DNA Methylation of
SKM-1 Cells with Myelodysplastic Syndrome
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[ Abstract] Objective: To explore the effects of the main component of Realgar arsenic disulfide
(As,S,) on DNA methylation of SKM-1 cells with myelodysplastic syndrome. Method: Cell Counting Kit-8
(CCK-8) was used to detect the inhibitory effect of As,S,(0, 1, 2, 4, 8, 16 wmol-L") on SKM-1 cells.
Propidium iodide (PI) staining was applied to detect the effect of As,S,(0, 1, 2, 4 umol-L")on the SKM-1 cell
cycle. The effect of As,S, (0, 4 wmol-L"') on the methylation of SKM-1 cells on a genome-wide scale was
observed by using Human Methylation 850K BeadChip, followed by Kyoto Encyclopedia of Genes and
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Genomes (KEGG) and gene ontology (GO) analyses. According to the microarray data, the antioncogene
TUSC3 was selected, and real-time quantitative polymerase chain reaction (Real-time PCR) and Western blot
were adopted to investigate the effect of As,S, (0, 1, 2, 4 umol-L") on the mRNA and protein expression of
TUSC3, respectively. Result: Compared with the conditions in the blank group, As,S, inhibited SKM-1 cells,
increased the proportion of cells in the G,/G,phase, and decreased the proportion of cells in the S phase (P<
0.05). The 850K microarray showed that 4 pumol:L" As,S, could significantly induce DNA methylation in SKM-
1 cells, with 12 710 differentially methylated genes involved (50% hypermethylated and 50% hypomethylated
genes). KEGG and GO analyses showed that differentially methylated genes were involved in many important
biological functions and signaling pathways, including purine metabolism, natural killer cell-mediated
cytotoxicity, endocytosis, chemokine signaling pathway, and nuclear ubiquitin ligase complex. In terms of
downstream gene expression, Real-time PCR and Western blot showed that As,S, increased the expression of
TUSC3, as compared with the conditions in the blank group (P<0.05). Conclusion: As,S,, the main

component of Realgar, has a significant regulatory effect on the methylation of SKM-1 cells, which is

presumedly achieved by increasing the expression of TUSC3.

[Keywords]

HBER A R W LA AE (MDS) & — 41 IR T i
I 200 6 F R B P L TG A i X YA
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96 FLAR , B FL A CCK-8 7] 10 wL , i 7] 15 57 46 -
Ak 2L 35 97 1 hy ELISA K il A 7E 460 nm I < &b il 5
WG A5 bk 5250 A A 2 K
2.3 f b 79 BE (PT) 4% 4 35 6 I SKM-1 41 it J 1
AR 48 B A DT A % B 2 2 10° > /mL , K 2
S M2 U As,S, 1 wmol-L' 4 | As,S, 2 wmol-L"
21 \As,S, 4 pmol- L 41, R AE 7€ 6 FLAR H , in 2 45 57
AR A8 h T, Hi BR 20 L JE 300 5 4 e 0 e 0 4k &
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174 bp, PCR X 2144 95 °CHiZZ 7% 10 min, 95 °C
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As,S, Ab PN SKM-1 21 Jifd A4, ¢ B 8 K, 4 & /) (P<
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Table 1  Effect of different concentrations of As,S, on 4 of SKM-1

cells (x+s5,n=3)

20 5 e /wmol - L A
2 HA 0.84+0.11
As,S, 4 1 0.69+0.13
2 0.63+0.15"
4 0.48+0.09"
8 0.33+0.03"
16 0.25+0.02"

WS a HAL RV P<0.05( K 2-% 4 [H])

R 2 As,S, 3 SKM-1 MG EAI M (X+s5,n=3)
Table 2 Effect of different concentrations of As,S, on inhibition

rate of SKM-1 cells (x+s,n=3)

25 e /wmol - L™ 041 /%
R 0.00+0.00
As,S, 4 1 23.37+5.27

2 33.76+10.10"
4 47.28+4.54"
8 58.39+6.25"
16 69.40+3.09"
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3.4 XL TUSC3 W RAMEH MR 4 H %1k
WS4 48 4 pmol- L' As,S, A FH 5 TUSC3 3 A
By B4k K S R % . Real-time PCR o1, 525 4
H 32,4 wmol-L'As,S, BE B . 7+ % TUSC3 mRNA %
ik /K (P<0.05) , 1 pmol-L"' 5 2 pmol-L'As,S, X
TUSC3 mRNA XL EZHF LGt FE L. kA4,
Western blot it 7 , AN [F] ¥ BE As, S, Ab 5 , 525 A4 L
B, TUSC3 4 1 & A 7K F B 8 7t & (P<0.05) . WL
F2f&kS,
4 itig

MDS 2 Ifil & 5 488 UL A M e, B R A 25
YIREIG A ARG . YA 2019 4F 45 B 14 AE 5 W 25 B AE
By 2 W KB YT AR L S HT MDS BRI TR B
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R 3 As,S, 3 SKM-1 4K F PRI (x+5,n=3)
Table 3 Effect of As,S, on SKM-1 cell cycle (X+5,n=3) %
i HE I PaN=y
25 19.30+£0.66  75.33£0.66  3.06+0.06
As,S, 4 1 28.33£2.72  65.00£2.51  3.50+0.50
2 42.66+1.33" 48.33+2.40"  4.73+0.26
4 50.33£2.60" 39.33+5.20"  6.76+1.36

T, R R I W RS T RE S
DLIEN T,

synapse maturation -

B Swr1 complex - A
sister chromatid cohesion =
response to ATP =

regulation of protein ion involved in ubiquitin: tpetc..-:

He R i

regulation of protein localization to cell surface -
regulation of myelination - ®
regulation of heart morphogenesis - * *
protein localization to chromatin = »
protein localization to cell surface - e 7
positive regulation of smooth muscle cell migration - L
positive regulation of myelination -

positive regulation of calcium-mediated signaling = Gojﬁ
peptide antigen binding = ﬂi%ﬁ:ﬁ
nucleotide kinase activity - [l A éﬂ]ﬂﬂéﬂﬁ:
nuclear ubiquitin ligase complex -,
NuA4 histone acetyltransferase complex- 4 = %%yjﬁg
integral component of lumenal side of endoplasmic reticulum membrane -A P
histone H2A acetylation - 0.016
GMP metabolic process =
epithelial cilium movement - 0.012
endosome organization = 0.008
cyclic-nucleotide phosphodiesterase activity - Il 0.004

cyclic nucleotide catabolic process =
cellular response to estradiol stimulus -
cell migration involved in heart development -
cardiac muscle cell proliferation - ®
CcAMP catabolic process -
cadherin binding- [l
3',5'-cyclic-nucleotide phosphodiesterase activity - [l
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As,S, 3 SKM-1 AR ENEAREFAELEENBRES GO
Methylation effect of As,S, on SKM-1 cells and pathway and GO analysis of differentially methylated genes

R 4 As,S, Xt SKM-1 40 i 4 &2 B E TUSC3 mRNA 5 % B9 # 13
(x+s,n=3)
Table 4 Effect of As,S, on mRNA expression of TUSC3 in SKM-1

cells (x+s5,n=3)

2051 e /wmol - L' TUSC3
il 1.00£0.00
As,S, 4l 1 1.06+0.05

2 0.81+0.06
4 1.56+0.01"
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TUSC3 e i s e 10 kDa

A B C D
TE:A. ZEA4;B. As,S, 1 pmol- L' 41;C. As,S, 2 pmol-L" 41 ;
D. As,S, 4 pmol-L" 4]
2 HASKM-1HABIMEEETUSCIHERB]K
Fig. 2 Electrophoresis of tumor suppressor gene TUSC3 protein
in SKM-1 cells of each groups

£S5 As,S, 3 SKM-1 4 EHIEERE TUSC3 BB RIEMHM (X=s,
n=3)
Table 5 Effect of As,S, on protein expression of TUSC3 in SKM-1

cells (x+s,n=3)

205 #eJ# /umol - L TUSC3/B-actin
EEE 0.12+0.00
As,S, 41 1 0.320.06"

2 0.32+0.04"
4 0.37+0.03"

T 18 A4 A A A, W AR IR T R WK AR T A
DL e AR S SR DAMEEE (As,S, R ) A 25
T BT IR MDS BUS T I 3 17 A sk
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As,S, g i & Tl SKM-1 41 it 5 38 58 , IF- 6 9% 1 41 i
BHE T Gy/G W, W14/ T As,S, 1657 MDS AL o

REAEWFIE R W], MDS £7 7 K & 5 5 19 & T 54k
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HE TS M OC 8 H BB (DAPK) \DNA 45 &40 il K 1 4
(ID4) MBI/ B 1 -1(Z0-1) 2k 98 5E XY HE &
F17(SOX7) %Y, BR3P R 2 s s I, 29
T WAL 25 W6 7 MDS B BIE FE R 5 R R
WFE AL K I MDS 1776 5 I AR Y A6 L P Dt
B 11 (e-Mye) Jk BB 0 40 it BR 34 58 1Y fig
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HEAIL G B 5 5T B Sk & U B UM AR S ] 4
(SALL4) .DEAD & £ Jik 43 5: [/ (DDX43) . B {0 &
PR AT Je 235 P (PRAME ) 25 35 P 4b 1% Y 31k IR
A, FREER K Z R S, 5 i il T 4 A 3 g
IR O, W 5 MDS & RS TUS B9
HEHF R FEARRMIE T, AN H AL 850K it A
R, As,S, BE 5] SKM-1 40 Jifd 3 P340 1 31K &= 1
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LW K AR R A A S ML FEVE L, N &
TER B FE S, iz RiEEmE G %
The 5iE B, Bk Tyne i B S R 2 DI A OC .
BE T AT As,S, HL AT XUm) B 6 Ak 8 45 2400, [R] B
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DNA H 3k X 56 R T e = ik A IR = VR .
TUSC3 J& T 8 %&£ 17, Blood 2% & ¥4 17 18 1% &
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850K th H 45 3 7, As,S, % TUSC3 3L [Hl B A3 i %
12 B LN . 5 L [E B, 32 ] Real-time PCR 5
Western blot £ & & #H , As,S, BE 4 il TUSC3 mRNA
HEMAFRRE , X T H—LHIR T As,S, 1097 MDS 1Y
AT BB, 38 o 2 LAk o 9 i R ) 636

25 BT WS R B As,S, BLA 35 Y F 5L Ak 9
FEAON , REBE A BE N TUSC3 1y FliF Rk, Ak
DR ZH A 3 — 20 Bl ) S8 AR R R AT IR A
5, #E— 25 b B e A T W M IO AL, O
= 24 By i 2 T i R A K 0
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