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B E. ATRRAEGTENLE SMYD3 25458404 (CoCly) i F SURR R 4a o sk BB 45 VE R 7= A Rvlr, KA
MTT &A= X e A4 R B K4 CoCly (0,50,100,200,400 pmol/L) #4235 24 h VAR B A4 e it Kk Fikdd
SMYD3 it & ik j& st T47D 40 it &) 34 58 % 40 fie, JB) 3 64 &5 w1 5 55 B 52 B2 & PCR % (Real-time PCR) #&it] J- 3t SMYD3 4%
F R KGR, MTT feR X @R L R 27 :CoCl, TH ERBEIIT TA7TD SURRJE 48 I0 6% 38 75 7= A Jp 0 4F )
(P<<0.01), 355 7~ & GO/G1 #4m it B A% (P<<0.05). CoCl, T A%p#4] SMYD3 #9453 (P<<0.01). | siRNA #7
H AR SMYD3 £iA S R AT F Famiek £ GO/GL B (P<<0.05) , M4k J sMR R AiE SMYD3 id &4 W) 5T 9 2
FH CoCl, Frif 49 GO/G1 P Bzt 4m 68 45V . CoCl, - T47D 4m ftLéd B AR 42 V5 A 7T 4k 5 49 4) SMYD3 #9
KA %, SMYD3 #9id F A TR I M5 40 IO AL B BIRBL T 09 7575 6k 7).
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Effects of SMYD3 on CoCl,-induced Hypoxia in T47D
Breast Cancer Cells

WANG Lei, DONG Qingqing, MIAO Zhi, XU Manli, ZHANG Tongcun, LUO Xuegang
(Key Laboratory of Industrial Fermentation Microbiology , Ministry of Education, Tianjin Key Laboratory of Industrial
Microbiology, College of Biotechnology , Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: This research investigated whether histone methylase SMYD3 could affect hypoxia induced by cobalt chlo-
ride (CoCl,) in breast cancer cells. Effects of different concentration of CoCl, (0, 50, 100,200,400 umol/L) for 24 h and co-
transfection of overexpression plasmid on the proliferation and cell cycle of T47D cells after overexpression of SMYD3 were
determined with MTT and Flow Cytometry. The effect of CoCl, on the transcriptional level of SMYD3 was analyzed with
Real-time PCR. CoCl, significantly inhibited the proliferation of T47D cells (P<<0.01) , and induced cell arrest in the G0/G1
phase (P<<0.05) , which was consistent with the results of siRNAs-mediated absence of SMYD3 (P<<0.05) . Furthermore,
CoCl, could down-regulate the transcription of SMYD3 (P<<0.01) ,and the overexpression of SMYD3 could abolish the
effects of CoCl, on the proliferation and cell cycle of T47D cells. The regulation of CoCl, on cell cycle distribution was cor-
related with the transcription suppressing of SMYD3. Overexpression of SMYD3 might enhance the ability of cells to adapt
to hypoxic environment.
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SMYD3 (SET and MYND domain-containing pro-
tein 3) J&: 2004 4Er H AR5 Hamamoto %1% B
FOZH A Y B, TR Sk F R H3K4
H4KS , H4K20P 1, I PR Ry st N 7 S5 #E S DR 2 7
EH) “CcCCTCC” = “GGAGGG” 254, LA
ks BHESESSR. #FRPE KM,
SMYD3 7EFLHRI | 45 H i B OUE | B
AR T AR R RS, IF S S A e L RS
TR SR, 24 Rk, SMYD3 55 i 4 s B4
I B R R AE FE N AN OR IR IE. 4TI, AR SCR S
Rl (CoCly) 5 FER A TEOL T, K2l T47D FLAR
FRANLRIAETE AR LS, SMYD3 e sk 1y A2
b, Ik SMYD3 3 kX G ARG 1 0% 52 17 L gk
11 7 o Hr S8

1 ME5AE®

1.1 48R RFIFFEZ(LEE

ANFUIREEAMZR T47D W H Figms RAYA R
OE] HAEARSLI KB, JRAR I, KRR
HEYFARG R ] RPMI-1640 #5575, 22 Gibeo
N3 CoCly, E[E Sigma /A H] ; Trizol 7] . M-MLV
Witk &, 5[ Invitrogen A ] ; SYBR GREEN
Jukl, 5= DBl Aw]; a5 HERE R L REE . MTT .,
PI J% RNase A, b2 ERHEAR/AF]. pcDNAS-
TO/TAP-DEST-SMYD3 Jiihi i 3£ [E OSI il 252
Kenneth W. Foreman {#1-75mal2),

ABI-Step One"™ FUSZI%EEfE PCR X, [
ABI A]; BD Accuri C6 Jizl4ifi{¥, 35/& BD
il
1.2 ZHAEEEFE

AFUBEANE R T47D S 10% G245 M3
100 U/mL %8 % .0.1 mg/mL #£E K1Y RPMI-1640
REFRHE TEAR K ZE . 5% CO, fH I IS 548 th gk T
37 CMGEERRSR. RN A R R 70% ~ 90% B, %
FH 0.25% MR FniE AL AR
1.3 MTT%

WA LAAE L 5 x 10° /20 i F4 200 i 235 5 it A
96 FLARH, 12 h JE#a TC I35 Y 3Lk 57 3L, iE 4T
24 h 4IMEIH—ALAb B, 55 2 K, fiINA CoCl, VA (&
WHEEN 0,50, 100,200, 400 pmol/L) , & T 15 I 4 1%
3524 h. BEJS, BALIA 10 uL 5 mg/mL MTT ¥,
W 37 CRN 4 h JERERP 55553, A 150 pL

AEHEAREEE H335 FHs5W

DMSO ¥ fift JE A F BBE 45 & . 76 I A {30 v A
570 nm A AROEIE , $i IR (1) TR A RS
7.

M T =~ Aees 1009 0
RAb =]
1.4 JXABEA

WCAEAb L AN REZH AR, FH 4 CHili2 1) PBS
Ve 2 WE, K N = PBS R 75% LEEH
B, —20 CErELR. 5 2 K, K1 i i an i e
ODWcsE, 3- 4 PBS IR 2 KA, LA 500 uL %
50 ug/mL PI 1 0.1% RNase A [ PBS Jf:Wk%], 4 CihE
JeH s 30 min S5 RPAT (I A0 AR AR I, K
P H ModFIT #2547 4347
1.5 LR IEE PCR (Real-time PCR)

BRIl 5% 10 mL™" R A 6 FLBAP, i se
SMEBE GBS FE I CoCl, ELUEH 0,50, 100,
200,400 pmol/L, AR FFF TP ER BRI 24 h. 2 2
K, Wb AR A 1 mL Trizol, 4 CF Z24f#4R
HURNA. HU 2 pug & RNA LA M-MLV KFE§L514,
A T SRS 3] ¢cDNA, RS EPRT 4T PCR. PCR it
AR5 7% . GAPDH, FilF 5-ATTCAACG
GCACAGTCAAGG-3', T it 5-GCAGAAGGGGCG
GAGATGA-3'; SMYD3, [iif 5-CCCAGTATCTCT
TTGCTCAATCAC-3', Fiif 5-ACTTCCAGTGTGCC
TTCAGTTC-3'. PCR Jz i 4% % & = 95 °C il 4% %
10 min; 95 °C 155,60 ‘C 1min, 3£ 40 MEH, IFLA
AACt XA R T
1.6 #HES%IT

RSO SLIRLE R B/ DEE 3 K, LA R
PE LA SEIIE + A" FKon, B¥EH Graphpad
Prism 5.0 #7580, * A% 5 s 5 X) I AH
LAY 3 25 5 (P<<0.05) Filb it 2 2% 55 (P<<0.01).

2 ZR54HH

2.1 CoCl, #% T47D HHRERYE S

TEfIA CoCl, ZbF 24 h J&, MTT #4630 CoCl,
X T4TD 4t M A3 FE 5 ) 1 450 B0+ Bl 5 A R g 34
Jn, T47D 4y 5E 52 20 B B A, S0 B ik
FEMHE (B 1). 78 400 pmol/L CoCl, AbFHJ , 4
FEIE RS T (58.36 + 8.31) %, 1% 0 MU A ] AR T
HEZH A (P<<0.01) , &P CoCl, 5 b r i A &
X2 R A, 0 2 S



2018 4£ 10 H

7, 4. SMYD3 MWEALEN AR T47D MR 40 B B s 45 b

« 35

120

100 |

80

60 [

40

0 LA 0%

20

0

0 50
CoCL ¥ E/ (umol-L™)

100 200 400

El 1 CoCl, Xt T47D 4HRa 58 K F 00
Fig.1 Effect of CoCl, on proliferation of T47D cells

2.2 CoCL %S T47D HRaF=4% GO/G1 HAEHARE
RIHE—HEGE CoCly X T47D LIS F1 (4 i
VAL, SR FH I At A XTI 24 I (%) 248 e Ji) A 4 A
AT TR, 55 anfE 2 iR, 7E 0,100,400 pmol/L
CoCl, 5537 24 h J&, TATD ZHMIf) GO/G1 W&k E

TAFREMAA. i CoCly 4525 R R,
GO/G1 H4 g AY i AR 2 I 5 0 BT, S xRl
Y LA FE, i A 400 pmol/L CoCl, Ab3 24 h )5,
GO/G1 A4 23 £ (P<<0.05) (K 3), £ 44k40
M o B S B B (5032 + 1.12) % 34 & (75.69 +
3.58)%, 1M S HALHML T & LA H (26.48 +0.75) %
B2 (10.87 £ 0.49) %, =W CoCl, fE M1 i 4 il H
G1 HAHEA S 31, AT M 41 At f i, 410 o) EL .
2.3 CoClL #l# SMYD3 Hy4E%

A AR PIE 0], SMYD3 R Mg K 2 A
BRI, XL AR A R HA T
SYEEE PR, Ren 25U I7E Ml 2032 VR B 1 L AR
4 MDA-MB-231 H1T4 SMYD3 J5 & B4 g4
B E 71 3% B B A, L4 S0 e B E T
GO/G1 #.
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Fig. 2 Influence of CoCl, on cell cycle of T47D breast cancer cells
RT-PCR J7iEXPARRIVESEE CoCl, Ab3S SMYD3 (1)
100 C1G0/Gl =3 . G2/M o R N o
- T mRNA K47 7, 25 5R WK 6 Fw.
< 80} 3000 ol
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Fig. 3 Effect of CoCl, on the cell distribution ratio of
T47D cells

TEUL, B SCTEA S BT FH A e 2 2 1A PR LR
FEAUME T47D vk SMYD3 o2 it & 58 iy s m 15 14,
HEAT T 00T, S5 NE 4 FIIE 5 Fras. AR SebE
siRNA #lI U SMYD3 #KikJm, T47D 4 [alkE4s
K GO/GL WiBHHAS , RILH T 5 CoCly AFEAHZEA
FELS. L, #EMFE CoCl, 55 T47D 40 r=4:
GO/G1 HARHH: | 41 fi 40 s g i # vp, SMYD3 1R
A RE AR P . IR X — %, e E

Bl 4 Tt SMYD3i%ES T47D A= 4 GO/G1 HIfE
Fig.4 SMYD3 absence induced G0/G1 arrest in T47D
breast cancer cells
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Fig. 5 Ratio of cell distribution of SMYD3 absence
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Fig. 6 Effect of CoCl, on the transcription of SMYD3

H & 6 AIH: 76 CoClL ¥R T 100 umol/L B,
SMYD3 %K -8 3 TR (P<<0.01) , EIREIRF]
400 umol/L i}, SMYD3 i) mRNA 7KF-F& 2] 1 X HR 24
MIf 1/5 2245 (0.20 £ 0.12) .

2.4 jEFRix SMYD3#HI CoCl, Xt T47D HAEHI1E

ME 1—El 6 Z5RATLIEH, CoCl, X T47D 4
L) R AR B A AR AT g S5 HXT SMYD3 A% il
A Mt—H X —458, K SMYD3 it
K5k pcDNAS-TO/TAP-DEST-SMYD3 # A T47D
ALl SMYD3 sk Zik (B 7) , #R5% HOE 75 0] LIAIKTH
CoClL XA AR EBHIER. MTT #2521 oK
B gLz o 0 BREAR L, 13638 SMYD3 Ass
A R IEFETE F1, FERTH] CoCly XoF 4 i 4 14 5 i £
i (E 8).
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Fig.7 The mRNA level of overexpressed SMYD3
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Fig. 8 Effect of SMYD3 overexpression on CoCl,-induced
antiproliferation in T47D breast cancer cells
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HE— A5 K D0 20 B SR 3 (D 9) & B . Rt ek
SMYD3 5 CoCl, [F]Ef45 25 200 pmol/L B, GO/G1
Y 5 (56.05 + 0.72) % 8 Mt ik SMYD3 4
(50.98 + 0.49) % A Fr F+ i , (B L 50 200 pmol/L
CoCl, 41 (64.21 + 1.46) % B (2 FEAIK , J&I 34041 HL R I
E 10. 254 MTT 4558 (1 8) , ixLe B 4 /8 SMYD3
(3 ZRIB T X CoCly 53 (A B AU 45 403 7 A — e I I
YEHT, B SMYD3 A 2 S i A MR Bk 251 T A
I fig
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Fig. 9 Effect of SMYD3 on CoCl,-induced cell cycle arrest
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Fig. 10 Ratio of cell distribution
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SMYD3 5 E2F-1 WZEFIT), ITmAEZE s | e
FUBRE 2 L TLR R A s i iF gl 6], SMYD3 i
TE R — R YRR A5 S , 2 58 TR 54
JYges B G B AN b B2 —fa] 5T %% 4, (epithelial-mesenchymal
transition, EMT) 2 i , {2 fifi g WAk R %8 it
Sh, AT R B, SMYD3 7E R 1Y
RAEREREREZEEM, TH SMYD3 A6 S 5
AT S s i ki SMYD3 A FiEE B bR
GIER MYLY, 5 MRTF-A PRl kLR & 5T
B B AT L, SMYD3 BB R AR A Y T
Jigg SRR YT S 25t AR s 2 —.

P T e A g G, ] B2 2l A gk
PRI 1 A8, TS 2 TE I N BRI B AU R
BE. AR 2 0T A ™ A R A AR VR T i - i R
A E T SR ER A R ) SFP (hypoxic antiblastic
stop-flow perfusion) B4y 7L Y, Bl it 7858
AR IR 5 A PR S TR A ot AR, T
AR AR, SR, FEAREIRE T, IR A i 8
s A B SRR O, 38 2 3 s e A L
HEIMAE T AR 4 7 2, BT B R B RS N AR ). X
P AR PR E S 5 2 AR R Bl A A Qi A A el s, J2
A e A L bl AR I AR AR, B R B A
O R AR B R A A R R A R A
MR AR AR ™ RERCRAI, {H AT Ay iy 248 Jf Pl 4 A1t
ATP VLK 2 i 5y 2438 B Pt b 75 (R AR 5, R s
A RIEFLIR , B IR TE IO STE , B AT HGAE fo 75 41 it |
g% o3 KBTI R AARVE R, 38T 43 R A 4t
FLIT, AR I b A M I T AR R . DR, IR A
(TR 52 e 1 1 s e e 2 G e Ak AR ZE S L FDN)
A7 B SRR 2 — 24,

CoCl, 4D yea 210 i (I S AR SR AR SN 3 4 L ik
ARSI 5T R CoCl, WMt B 4l 2 R 2
k1 (prolyl hydroxylases, PHD) #iHlFH1 () Fe**, B
Wi (5 5% S, BLIE HIF-1o #2 4k, R B2 4
FAIET=Y) pVHL 454 HIF-10 AR R X 35
(ODD) , MR E AN HIF-1o ik, 51E— &
G XS A S . PR, CoCly, 7521 T [ A&
FASMIERFTE T2 0 P FEAB S, i
CoCl, SKif B AP , PRIT B ERIE R A LI 40
Ml T47D YEFERE S B 40 B R ) s ma AL A5 R &
B : CoCl, WA R 5 R ML GO/G1 HABHH | il
SRR MIIG A , X RS X SMYD3 (1% s i 25
YIAE, AR ik SMYD3 I ] 25 f# Bl 4015 5 1)
GO/G1 HIBH 7 B 38 58 1 il 4 7. ax S 45 SR B

SMYD3 X FUIRIE S5 A i A K e B sl AR
AR AT RE-5 H A v 2 i e R AR R R R 52 BE T A7 K.
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