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B OE: A& BIR=ZAAT8(AS,0,) BT A S B U266 .RPMIS226 41y JAK/STAT3 {5 5% F@ B il 5 40 M 38 7
ZEFERRFR. # & KA MIT BIWE AS, 0,0 B B8 40 M /R 69 4 J0m i 9 BE (1Cs, ) , M N BR AR W AS, O, B AIE
AR N ECRE L, F LR34 PCR AW AS, 0. fEFAR)E & HB M A SOCS-1 R F LR SH ZL, Western blotting
AW AS,0, AR EBERRIL STAT3 EHIWREER. # % AS, 0,/ 72 h )5, & B87H 40 g U266 ,RPMI8226 4 i 4 BX MR 1L
STAT3 R H KK VB B R, a5 SOCS-1 ZEFEBEFX CpC SR EMBEEVERFEZHE  AREELRE 6,/CHHE
W, ER=FBMAE S AS, 0, EEEMR(r=0.85,P<0.05), ## AS,0, [ HESHMEAMBEZM, 5 AS,0, FFHHEA
JAK/STAT3 R SR SEBMAFE —EX R, BE5AMEN SOCS-1 ZRFEMALREUEHER,

XEW: WN; FHE; SOCS-1 £FH; JAK/STAT3; 4 AM

REGES: R733.3; R33 XEAREE: A

Arsenic trioxide induced JAK/STAT3 pathway inhibition in myeloma cell lines
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Abstract: Objective  To explore the possible relationship between alteration of cell cycle and JAK/STAT3 signal
transduction pathway inhibition induced by arsenic trioxide( As,0,) in myeloma cell lines U266 and RPMI8226 in witro.
Methods Multiple myeloma cell lines U266 and RPMI8226 were used as in wvitro models. The influence of AS,0, on
myeloma cells were evaluated by MTT assay and flow cytometry. Meanwhile, methylation specific PCR and Western blotting
were employed to detect the methylation status of gene SOCS-1 and protein expression level of P-STAT3 in these cells after
Results  AS, 0, significantly inhibited the growth of U266 and RPMI8226 cells in a dose-dependent
manner. Furthermore, cell cycle was arrested at G0/G1 phase with inhibition of protein expression level of P-STAT3 and
SOCS-1 gene demethylation after exposure to As,Q, for 72 h(r =0.85, P <0.05). Conclusion AS,0, could induce the

alteration of cell cycle which might be related to JAK/STAT3 signal transduction pathway inhibition and SOCS-1

AS, O, treatment.

demethylation in myeloma cell lines. The study puts forward a new idea of AS,Q, treatment in multiple myeloma.
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BRI A (Janus kinase , JAK) /fE 5B S T REF
¥43E T-3 ( signal transducer and activator of transcrip-
tion, STAT3 ) i B B B ZE 6 L, B 2 3t AS, 0, =
A4 B B8 78 40 B A R 3R 55 JAK/STAT3 5& B4 il 2 1]
AREFERRR,

E2WEB: X EAFEZERESFHE(05X]21023) ( Shanghai Jiaotong University School of Medicine Foundation,05XJ21023 ),
fEEEr: TBEI(1981—), &, HEREM, Mt; & -F4£4%: mingming. wang205198@ gmail. com,

BEBRIEE: 8%, & F 448 : hujunpei90@ hotmail. com,,



= 1188 -

EBEXEBRFFR(EFER)

Vol. 20

1 #P5FH%

1.1 FZEHEFRF  AS,0.#FK (4 CTRE, E
BIMEFFRITER) ;5 -A&-BE KT R (DAC)
(Sigma-Aldrich ) ; JAK2 1 i 57 AG490 ( Sigma-Aldrich) ;
STAT3 FEsER{L-STAT3 (Tyr705) K 58 ( Cell Signaling
technology ) ; 317 FF 2 45 7 4 PCR ( methylation speci-
fic PCR,MSP) #: ] 49 SOCS-1 EH F ZE4k51 4 . & H
EFEAT Y A BN E AN Raji A T 4158
WE R 40 M Jurkat, A B B8 98 40 iz U266, RPMI8226
(LMD E ) ; &R RASE 3
4 (PBMCs) AR AN IE % X

1.2 ¥E

1.2.1 Z0ME404 - D285 40 U266, RPMI8226
R RSN BEREED 43 R %t B4 (AS, 0, 0 pmol/L)
H1AS,0,2526541(0.5.1.0.2.0 pmol/L)®' ;DAC 4
2540 " 1 g 3 B B AL P A 2 R 5 JAK2 04157 AG490
425 4™ 1F > 40 B8 78 Bs JAK-STAT3 ) %1 iy B 4%
1.2.2 MTT 38 AS, 0, fE B 1C,," : 40 g LU
5 x10°/mLE Ik BEE R T 96 FLIE IR PI , 5 AS,0,
fER 72 h E R % BEME ( Dy ), WHIR = [ (R
WA Dy, ... - SoHA Dy, . )/ KRIEYA Dy . ] X
100% 38 AS,O, ) & ZF1 1C,, .

1.2.3 RAFREARGR L KEH: LS x
10°/mL B A E S RRWBEMN AS,0,/EA 72 h )5,
ERARAEERKESAHN, T FCM EE4H N
AT

1.2.4 SOCS-1 E[H F B RAR MW : MSP B4 W) |
REHME AS,0, 4L 3 AT J5 SOCS-1 2R 1y B B4R
Do MERMBERA DNA(EBATAYITEE
RIREERAT), 77T DNA EXmBRAPE ik
(Qiagen) J517 MSP [ jif , H H SOCS-1 2 [H AL 5]
¥ K 3. 5-TTCGCGTGTATTTTTAGGTCGGTC-3’
( E %) ;5-CGACACAACTCCTACAACGACCG-3’ (F
) . SOCS-1 EEEF E AT ¥ )F 5] :5-TTATGAG
TATTTGTGTGTATTTTTAGGTTGGTT-3’ ( L ¥i# ), 5°-
CACTAACAACACAACTCCTACAACAACCA-3 (F i),
LA GAPDH & #4T MSP i

1.2.5 Western blotting # il % E& {k, STAT3 EH /K E
KA 4k . U266 1 RPMIS226 2 R [F ¥k & AS, 0, /E
T2h)5, WERMHSEERAN 4 x10°/mL,PBS Fik
EMAZEO#RNBE SO WL HiRARAERD, K
B15 mn, BOWEFARLEER. EARBYETE

85,30 pg EHFE 8% 1 SDS-RAMBERLBERL , B
K, EHHEE, BEL5%2 BEHRIRAE, 255
1:500 %% B B M #8 B — 3t (P STAT3 $i 44, Hi P-
STAT3 $Hifdk ) A& B # B E M 3 (F£3i K Ig-HRP)
WEE , 4 Odyssey EERAE 6, WEEQHTER,
1.3 SZEiEAb SRA SAS 6. 12 iF#Ef S
I EBIRL x s F8,AS, 0, fE AT G G0 f A A4
RBHFEMN . P<0.05 EREREGHTEEL,

2 5 R

2.1 REREE AS,0, %5 8678 40 F IS 7S J7 1
2 AS,0,fEf J5 , U266 #1 RPMIS226 40 jig 4 K 3 4l
BB, MRS AS,0, MIBERMX(r = -0.95,
P<0.05), 5xf M4 HE, A FWEEAS0, (0.5,
1.0.2.0 pmol/L) % B & 4 M A M H ER (P <
0.05)(F 1), H,AS, 0,/ F U266 1 IC,,
(1.62 £0.30) pmol/L, £ f F RPMI8226 4 IC, 2
(2.23 +0.18) pmol/L,
£1 AS,0, I EMMARNMAER (F£5,0=3,%)

Tab 1 Inhibition of AS, O;on the growth and survival of multiple
myeloma cell lines U266 and RPMIB226(x +s,n=3,% )

Group U266 RPMI8226

Control

AS,0,
0.5 pmol/L 18.4 £0.329 12.2 +0.39%
1.0 pmol/L 35.5£0.17% 27.8£0.220
2.0 pmol/L 64.7 £0.30% 45.2 +0.24%

@ P <0.05 s control group

2.2 RRERRE AS, O, ESBEEARARK TN 7
AFMER AS,0.EF T, A AH G, ~G, IR E
BEHE, SXT A, 2 G, ~ G, A4t n,S #3
R AR T L, R R 2
B AS, 0, R EHKHi (P <0.05) (% 2),

2.3 AS,0,%F MM #j SOCS-1 EHE HFEAREH
Bw B4 RIS gtk U266 B Rk SOCS-1 &
524 B 24k, B 4 & RPMIS226 & 75 & SOCS-1 3
B2 B 34k AS, 0, /BRI J5 , SOCS-1 3 E &A= ZEHH
ECRBHBE E AS, 0, K E T & ,S0CS-1 &
B EAAEBEER R R AR B, B
SHBEEANE SCOS-1 EEHF EMARBE B
[SOCS-1 Z:PH 1 24k FH#£2 B (Jurkat) \SOCS-1 2
H B AL B2 B (Raji) R RAME SOCS-1 EEE®
Y B (PBMCs) f1 B AL FH#EZ B (DAC) 1 (B 1),
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K2 FEAS,ORENEREARBBENZH(Zts,2n=3,%)
Tab 2 Effects of AS, 0, on cell cycles of myeloma cell lines(x +s,n=3,% )
Group U266 RPMI8226
G, -G, S G,-M G, -G, S G,-M

Control 18.23 £1.72 53.22 +£1.86 28.55 £0.25 25.36 £2.52 54.30 £1.68 20.34 £1.55
AS,0,

0.5 pmol/L 24.96 £2.30% 56.02 +1.96% 19.02 £0.729 50.82 +0.877 42.87 +1.87¢ 6.31 £0.670

1.0 pmol/L 57.32 £0.879 30.06 +2.400 12.62 +0.539 57.33 +0.48% 30.75 +2.86% 11.92 £0.50%

2. Opmol/L 52.38 +1.59¢ 24.46 = 0.56% 23.16 £+1.84% 69.64 +1.750 24.26 +0.760 6.10 £1.307

©p <0.05 vs control group
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Marker U M M U M

u UM

PBEMCs DACS h U266 1 2 3

Maker M U M U M U M U U M U

B

PBMCs DAC%h 8226 1

2 3

Matke M U M U M U M U M UM U

C

1 AS,0,EFWIEEEEARA SOCS-1 EEMBAELRE
Fig1l SOCS-1 methylation status in myeloma cell lines before and
after exposure to AS,0,
A. U266 presented SOCS-1 with complete hypermethylation, while RP-
MIB226 presented SOCS-1 with hemi-methylation in wild type; B: U266;
G:RPMIB226; U: unmethylated; M: methylated; 1: 0.5 pmol/L AS,0,;
2: 1.0 pmol/L AS,0,; 3: 2.0 pmol/L AS,0,

2.4 AS,0,%tB§Eefk STAT3(P-STAT3) B EE M
0 D5 AG490 50 pmol/L 2 H 1 h A1 24 h 40
Ha4H1E P-STAT3 & [ R XM B #% BE, DA STAT3 &
BHRZKEENS, 2 Western blotting # 3 £ 3, &

BB AS,0,(0.0.5.1.0 2.0 pmol/L)fEff 72 h
J5,5 B 40 L U266 F1 RPMIS226 41 fg Py JAK/
STAT3 #i Jid i@ % P-STAT3 E B RXAKEHEEK
(EZ)O
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Expression of P-STAT3 protein after exposure of U266 and
RPMIB226 to AS, 0,

Fig 2

A: U266; B: RPMIS226; 1: control; 2: 1 h AG490( - ); 3: 1 h AG490
(+);4: 24 h AG490( = ); 5: 24 h AG490 ( + ); 6: 0.5 pmol/L
AS,0,; 7: 1.0 pmol/L AS,0,; 8; 2.0 pmol/L AS,0,

3%

7E MM RS o, BETIACH IL-6 7E32#F MM
WL EEMEFARE M. ZETRESTE
EFEEEA" TR R KA STAT3 | 2 IL6 32
& Gpl30- A4 A KL M E E 4 F,P-STAT3
RERFABEENE FREIMARAERKE 7N
=" 2 EmpEEEET RE SN RES
HEALRITER . Galm 2™ BRI, I H 2 E SOCS-1
HH B AR MM 53k 62.9% , SOCS-1 EH
EHREAEE, SEOEE X JAK/STAT3 fil{E 5
558 0 B0 B RR , JAK/STATS 58 B BE 35
P-STAT3 KERFE A, REHEEERHED G,
PR A G, 38, [F] i 40 i JA 2R 8 W B 5 40 M A 3
4K 85 ( cyclin dependent kinases, CDKs) 3.
4 AEE S D1.p21.p27 £ FA™ AAEAEE
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EAER,BIRY BB, AS, 0, E AR R BT &
BB ESE B S-B5# F 5 & B ( s-adenosylmethionine,
SAM) , % DNA H R % 32 8§ ( DNA methyltransferase,
DNMT) R =4 —~F R _FHR, EdE4F
B R E DNMT, 35 40 g 3R g 2R E
BI7= 4, AT 0 1 40 B T 3R 15 5 % 5 JAK/STAT3 &
BE R 2R 15 , 30 0 Ao R 4 M A

EATER R, 705 HEE 40 U266 71 RPMIS226
W17 F& JAK/STAT3 41 fg & B% P-STAT3 K) 3 %
HAMEERELHE, EARKE AS,0,fEFA G,
P-STAT3ZRAK VM B K, 40 la g SOCS-1 EHFF
EBRENEREENR AREKHAERZM, B
FRi¥5 AS,0, ¥ B EMAH R, Bk &R ATHEN,
AS,0, FJBEE S AR REE 4 My SOCS-1 EEWH
EARZ, JF i SOCS-1 2 A Xt JAK/STAT3 & B
EIER , ¥ 5% STAT3 EEHWRE RIX, REI A HAH
BiEE G REIA, ATiE A T, e K
ZHH . RATWERIERIER 0.5 pmol/L AS,0,E
AT EREHRAES P-STAT EHREATHA,
HEW B AT R R B AS, O, IF M B EAREH
K EEmA M P-STAT3 EHMREX, S BN E
AT, ERGRAPIFAS, 0,897 MM 24 T
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