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[Abstract ] Objective To explore the expression of SMP30 in human skin fibroblast ( HSF) after different dose and time
treatments with ultraviolet B(UVB) , and to study the mechanism of UVB to induce HSF senescence. =~ Methods HSF was set as the
control group and different dose (100, 200, 300 mJ/cm”) of UVB treatment of different time (1, 2, 3 d) after the HSF was set as the
experimental group. FQ-PCR was used to test the expression of SMP30 gene in two groups.  Results HSF treated with UVB dis-
played a slow growth in comparison with the control group. In the different irradiation time group and different dose groups, it showed
that with the increasing of UVB irradiation time and dose, the cellular proliferation inhibition rate and the cell apoptosis rate increased
gradually. The difference was statistically significant ( P<0.05). The expression level of SMP30 gene in the experimental group (0.66+
0.19) was significantly lower than that in the control group (1.15£0.11), the difference was statistically significant ( P<0.01). The
expression level of the genes varied with the time and dose of UVB, and it had obvious time-dependent and concentration-dependent.
Differences in gene expression between different exposure time groups and different dose groups were statistically significant (P<0.05).
Conclusion Different concentrations of UVB can inhibit HSF cell growth, promote apoptosis, and large doses of UVB irradiation can
induce HSF to be senescence.
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W JEAUUE (Gl s LA R 2 45
FEEASE N ) A K P AR S rin 2, BAMR K
SRR B R T DL AR SRR R B DGR 1, X RO
PTG 2 | B R A i BB b R
YRR, 55N P (ultraviolet B, UVB) /2 F AR 35T
H— Rl 5% 1R S AR T B R Y L R R
REJZ, UVB G5 0 LAE S kOt 21k, S EUL
JRAS TSRS BRI EFRICHE 1 30( senes-
cence marker protein 30, SMP30) 42 #7 & P ) — Fh £
TE T RMNROR A b i 2 2 hnic 8 1, e R T3
FRUFF I , SRR Ry 85 98 2%, e ik Bl 1 AR IR 1Y
WA, nTREA T AE S B kR L AR 5T
KA TR ) £ 79 UVB &S HSF AN [R] o [, A5E 0043
PR 25, WL HSF 41 M A= 4 0% kL 4 T2 A8 LA &
SMP30 H: R FIR AR, THZEE N AE UVB 201
B JRAA AR, S 1) B S Ak 0 B 64 A ML ] 4
HEPLIS LA

1 MRS JTIE

1.1 ## HSF (BDUKRZE40M1Z) , Reverse Tran-
scription System A3500 . Trizol Reagent ( Promega ) ;
PE7500( ABI 4 /]) ;100 bp DNA marker ( Fermentas
/v¥]) ;SYBR Green | 48} ( Gene 24 H]) ; RG-BOX %£
HNEEIE NG Z2 55 ( Gene /3 ] ) 3 CF-16RX 75 20 i ik
BN H LA T 721 AN (dE
HON—/H) s PCR O & ( BigAEY TRARA
H]) ,DMEM %5353 ( Gibeo)

1.2 A&

1.2.1 ik 5 UVB &322 W40 7RRE 0 G
BT S 10% 064 M55 59 DMEM R 553 b i 9% | fls
A 80%J5 FH 11 IBRER I A1 EDTA #1731k
G FR, B2 ~4 AR RAFH A 1 7k, H
WAL, BB SR A A B, Horp 2855 R[]
& UVB( 100,200,300 mJ/cm® ) ZbFAS[R] I R] (1,
2.3dJ5) R HSF S mdl, LA SR A UVB R4t
) HSF S B PExF B i, HOAE A RO 9 A% AR 4 i 15
F% 24 h 5, WA LI 2H R BE 2 41 i R 4T HSF 41
A R E T TR A S SMP30 FE DK Zeak (A
1.2.2 fm A% s &t sg b o I MTT 324600,
AT 30 BOSEUE K I 0 2 2x10° 4~ (4
200 L) BREFRMAZFP B 20, 24 h J5 4 I e
AR 2 50% ~ 60% FL1H B 35 3, UVB [H] i

30 em Ab &5, 314351 8 100,200,300 mJ/cm’®, &
SEEFE 0500 1.2 3d, BRETES R e &R 3%, 7
i S = AR AR 1R AT, I E 45 L 570 nm
AW SCRE (A) 5 52 56 28 R0k I 2 1 240 o 458 77 417
ﬂ]"JZ%:( cellular proliferation inhibition rate, CPIR) ,
MR E R 5 IR AXWT .

CPIR=( AT B4 A— R348 A/ ST R4E A) x100%
1.2.3 AR fmsil40 HSF me A% UVB HH
SRPRSFIE) AR R, BR oT B R AR R AR
BDSCEL L) 1x10°4 , SR Eh 2% v iR v 4 i 3
UM FITC FRic B BEEREE 11V 10 wL FRES 5 22 o
& 100 WL, 25 185866 10 min, N AL P BE 5 ul, 1R
AJE GG 30 min J5 A I A A ACIN E HSF 21
TR,

1.3 SMP30 EREREH M

1.3.1 3l ¥4 & NS B-actin B LIFS4. CTC
GCG TAC TCT CTC TTT CTG G, F##5|#. GCT
TAC ATG TCT CGA TCC CAC TTA A, 14 H Bk 334
bp; SMP30 i 751 %1. CCG TGG ATG CCT TTG
ACT AT, Fi#514: TCC AAA GCA GCA TGA AGT
TG, ¥ 34 F Bt 233 bp( LIGAEY) TRARAH])
1.3.2 RNA#RE5E#%F  WELM, WU
AIRHLE HSF 20 0 P 5 RNA | HEEUE RNA 25356
S BE T s L4l B RN BE I i T 00 RNA i 3%
K SR A3500 39 % 3R E0Ks S I RNA 86 7%
KM eDNA W SR 2 h . 5 RNA 2 L, 25 mmol/L
MgCL,4 pL, 10 mmol/L dNTP IR 5 2 plL, 10xBuffer 2
L, Oligo(dT) 54 1 WL, AMV 3¥%% 54 0.6 pL, Recom-
binant RNasin ® Ribonuclease Inhibitor 0.5 pL, F JC#%
PR W ZE K FFARFRE 20 pl, HE B OJFE T
PCR " 141%,42°C 15 min,95 °C 5 min #F47300 %5 5,
FHTC RNA Jif (/)3 7% 7K i B 01 5% 19 cDNA 2 100 pL.
Ji mRNA #3855 # -80 C 45 H,

1.3.3 PCR ## PCR ¥ #{A & 2mmol/L dNTP
1.5 L. 10 x Buffer 3 pL.25mmol/L Mg™ 2.4 uL,
5 U/ul Taq 0.3 pL, EFIE5144% 2 pl,10xSYBR-
Green [ 1 pL, ¢DNA 5 L, FHJC & 7K kb 55 R FL AL 30
pLo 89 4£.959C 5 min; 94 €30 s, 60 C30 s,
72°C 60s 3£ 40 NI ; FeJ5 — DRI st 2
1 95%C 15 5,60%C 30 5,72°C 1 min,

134 @R # & @AM W8 0 R R
P SRIGELS WL 3734 P29 5487~ buffer 1855, 2%
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TRNSBHEE I E TR YK , 120 V HL TR HLUK 1 h, 224NEEIR
ARG 45 5. 75 233,334 bp Ab M IR S 1
HEEH, JER K G E Y 8RR E, DL B-
actin mRNA &8 J15 SMP30 MXf E ik i, 245K
Wr

SMP30 mRNA/B-actin mRNA = (1+E,__;, )® ®*"/

(IHE gypgy) @ M

1.4 ZiFFESH N SPSS16.0 Giit bt ir4h
Rt A T SR S B e AR M 2 (25 ) R,
KPS AEA ¢ K58, LL P<0.05 N 2EFH G 1T
2 &5 R
2.1 AEFIE UVB &R [E R E /5 X HSF 4858
WA IR Ff 3 IR A R] A9 ZE K, CPIR 34 5
LZRA G E X (P<0.05) ; B UVB & 1) 1
Jn,CPIR #8 , 2R A G2 E L (P<0.05), WL
1,

#1 UVB BStAE R E X HSF 40 B8 58 2500 ( x+s , %)

23 UVBiESE SMP30 EERIEHETL X
2 SMP30 3 K A X 3k & oA (1.15+0.11) , 5K
K2l SMP30 JE K KA B (0.66+0.19) , 2 74
Gt E X (1=9.5,P<0.01) , F R 2 305 19 o Ik L
Kl 1, Ffid5 UVB FI & A3, SEge 2 v SMP30
FIRBWIRMG, 22 74 50122 X (P<0.05) ,IF H.
% UVB AbBRET ] RE-K SMP30 Fk [ 3 55 74
FEAIG, 22 A Ge it 243 L (P<0.05) , 3L H Y 22 3k %t
UVB i 545 72 50 0 Wt 10 B 1) 44 R e B 59
Wairk, Wk 3,

400 bp
300 bp

200 bp

100 bp
1 2 3 4 5

Marker

1:XFHR 4 2; B-acting 3 ~ 5 43 B M L8640 UVB 100,
200.300 mJ/cm?
B1 SMP30 BEFEESEAMGRADHRILEKE

i AN B TR 9 CPIR %3 UVB BEREREX SMP30 EERXHIHIE (xs)
1d 2d 3d ., AT SRS IR ] F R D AR X A i
o B4 0 0 0 a3 1d 2d 3d
e oyt 1.08+0.10 1.18+0.10 1.20£0.10
100 mJ/cm’ 4.12£0.76"*  6.02+1.08*  8.38x1.27"* ERvE
200 mJ/cm’ 7.14£0.84" 9.14+1.44  11.42£1.51° 100mJ/em®  0.94£0.08"*  0.82+0.08" 0.69+0.10**
300 mJ/cm’ 9.52+0.53"%  12.37£0.96"  14.6421.05"* 200mJ/em®>  0.80+0.11°  0.66+0.08 0.53+0.09"
5 UVB IRS 2d HUER, = P<0.05; 552540 UVB 200 mJ/cm’ H. 300ml/cm®  0.63£0.12**  0.48+0.08" 0.36£0.07 **

B #P<0.05

2.2 ARFE UVB & IE AR E R E /53T HSF 4058
BETRIRN Pl RS R ] A I AR I TR A
WA, Z A FE L (P<0.05) ; i UVB 7l
SN, A 0E T R = (P<0.05) , WLER
2,

*2 UVB BEIF R EXT HSF 2008 T 2200 (x£s, %)

N[5 B SRR ] 2 O

bl
1d 2d 3d
X R 1.96+0.41 2.81£0.57 4.01+0.38
SR
100 m)/cm’ 6.52+1.51"%  10.06+1.50* 12.06+1.17°*
200 mJ/cm’ 9.61+1.14"  12.24x1.19 14.32+0.86
300 mJ/cm’ 12.061.17°%  14.18+1.16" 16.02+1.32**

5 UVB 5 2d L4, = P<0.05; 552540 UVB 200 m)/cm? Lt
i, #P<0.05

5 UVB MRS 2d H#R, = P<0.05; 5528640 UVB 200 m)/cm? 1,
i #P<0.05

WEIEIR TR IE W B SO T & B B A R
B 25 A % 11 86 2 B R TR A e A DA R A BRI
REZ R A B4, 2 P R DR 28 AR A U5 A
FIFER AR, 40N mRNA & B FKE
B 1 U e ) A G S A (SN N N
B 7 R 2 AT 1 Al 2t B S A O, O FLAF
FERIARIING UVB B AT DL SO 0] (448 '
AR, e Bl R, AN AT DA s 1l i Jik
(R E XA T R 8, 38 AT LU & e 0k R B &
AT R ST UVB BB SR SMP30 FE R B2 22 1]
(562, A SCRLAR [A) 34 UVB Ab 3R ] s ] S 1)
HSF MHFFEXF 4 158 SMP30 F A ZEAR DL 500 25
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A SR IR A 455 UVB BRESSTE R ik &
HIHLH

ARG LB, BER UVB 1 B30 L K B S st
[ {4 SIE K HSF 2 6 184 5 000 441 238 K 440 L 4080 1 3 32 o
K, W] HSF 75— & Ml & UVB BRI — & B A J5
2B — 8 IR OIR S T 20 B O T A e A A
TS, EEAIRAE" W58t % B 300 m)/cm’ 5
) UVB BB AT LA A3 HSF 40 Ak A 66 4951k
AR 2 R — R A R 05 R B, 4 4
L JE I AE G AR T SOD T4 B LA &
FALREAR O P ) T A . OF A L Bk
UVB 55 A3 S2 56 41 b SMP30 3 PR 335 % i
%, JE R Y FAXT UVB 75 S 2 5500 W 5 A s [ 4
S AR ) OR | ASCADLA A S 110 3 PR SR
W AR T % BR AL, X 5 O A g Al R — a0
SMP30 7 556 B, it 25 480 T 10 387K 1 1) 2% 4 34
g, IR WG I H s ik i SMP30 A LA
) 5 3 S AH O B4 40 5 P 4R ROS AT B2 LB
fipr ekt mige /N R ak bR SMP30 L5 it Ak
FUIK - bifi 2 BRI 389 fin v 184 n' T sk 6 i 5T % W
SMP30 HAT 4 2 M VE A, Pl REIE 2 B T B2 ik
TEI8 52 UVB XA AN R, 0 A il i 2 R 4,
JF HL 51 HSF 40 At rhis 42 5 Jik o 2 i 3 ) SMP30
FERFFA, 77 A — R B AS AT 38 0 41 A P A 4R 1k fit
05, SRR L

WFFT I, KA A LA T LG [ DNA R
AR, ok AN R BB Z AR /N A R
SFERT DA AR R S e 5 , 1T o 40 i 4
FEARNOT S R A A T R R A R e i
RAFEEEAE 57 H &N S 2ot #epioh
SR Je— R AR T Gl A R A AR R i 1 2 dit
i, HESEFN I R T S A I 8 B0 B ka2 R TR
G AWF S B9 F 2 07 ), 2 2R H BT AS 2 Z AL,
Rty A 2R T — MR 2L, I H
HE— 15T UVB JEST, TR Rz 10k s B4 2% A6 o 2
TAVE I A,

i L RTIR, ek N R & UVB AL BUA 7] i (]
J&i , HSF 2 SMP30 ek A7 7655k WA { A st ] 4K
PR R A XX T UVB U] 8 s Je ik e
ZHUHI A —E PRI

[ &% k]

[1] Hong EH, Lee SJ, Kim JS, et al. Tonizing radiation induce cellu-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

lar senescence of articular chondrocytes via negative regulation of
SIRT1 by p38 kinase [ J]. J Bio Chem, 2010, 285 (2):
1283-1295.

TEE, 2 M, BET 5. UVB 55 R R AT 4140 i
M EALRIM B BT [ 1], P AR B R 2, 2008, 41 (7)
465-468.

Pinnell SR. Cutaneous photodaamage, oxidative stress, and
topical antioxidangt protection[ J]. J Am Acad Dermatol, 2003,
48(1):1-19.

Tian LM, Xie HF, Xiao X,et al.Study on the roles of B-catenin
in hydrogen peroxide-induces senescence in human skin finro-
blasts[ J].Exp Dermatol,2011,20(10) :836-838.

SRR, B TE.UVB X B R ISCET 2 20 M A 5 i B ) A0
BEFELT]. AP RS RS, 2008,24(7) - 511-513.

Woo DK, Shadel GS.Mitochondrial sress signals revise an old ag-
ing theory[ J]. Cell,2011,144(1) :1-12.

Larue L, Delmas V. The WNT/Beta-catenin pathway in
melanoma[ J]. Front Biosci,2006,11(1) :733-742.

sk B SRR, 5K B VitC FIEEXTETK I G R B RO
AR B 1) 5 4 45 A LD ] 7R ma B R 24, 2016, 18 (4)
337-341.

Nam JH, Nam DY, Lee DU. Valencene from the Rhizomes of
Cyperus rotundus Inhibits Skin Photoaging-Related Ton Channels
and UV-Induced Melanogenesis in B16F10 Melanoma Cells[ J]. J
Nat Prod,2016,79(4) :1091-1096.

Park G, Baek S, Kim JE et al. FIt3 is a target of coumestrol in
protecting against UVB-induced skin photoaging [ J ]. Biochem
Pharmacol ,2015,98(3) :473-483.

HIAEWT, 32 ol SRR, . e i 2 1 30 X ad Ak U
BB R LT AN 2 R [T] .57 & B2 B A4l
2016,33(6) :452-456.

Kagami Y, Kondo Y, Handa S, e al. Senescence marker
protein-30/gluconolactonase expression in the mouse ovary during
gestation[ J]. Biol Pharm Bull, 2013,36(12) ;2005-2008.
Mizukami H, Saitoh S, Machii H,et al. Senescence marker pro-
tein-30 ( SMP30 ) deficiency impairs myocardium-induced
dilation of coronary arterioles associated with reactive oxygen spe-
cies[ J]. Int J Mol Sci, 2013,14(5) :9408-9423.

Rass K, Reichrath J. UV damage and DNA repair in malignant
melanoma and nonmelanoma skin cancer[ J]. Adv Exp Med Biol,
2008,624:162-178.
Toussaint O, Royer V, Salmon M, et al. Stress-induced
premature senescence and tissue ageing[ J|. Biochem Pharmacol
2002,64(5-6) :1007-1009.

BRSCHE], VP 2R, SE 75 NI UV BREHF-T B JEk 4T 2 240 i 5 39
HEMBIFE[)]. PR A ,2010,43(2) :98-100.

Williams M, Ouhtit A. Towards a Better Understanding of the
Molecular Mechanisms Involved in Sunlight-Induced Melanoma

[J]. ] Biomed Biotechnol ,2005,2005( 1) ;57-61.

(WrFE B H#A:2017-06-13;
(REHRE T 475,

&[5 B #3:2017-08-10)
BXHE:TER)



