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[WE] BB OB ARE X A375 4R RS R0, IF 50T MAPK 55 B S5 /e A G . Ak AR ER
JEANAE A375 I FT Xt 4,05 A TR MR B A bk R A FH T A375 410 48 h, 53 i 4 (4L, >R MTT 3646 I 41 g 75 ¥4 ; NaOH 24 f#
PR R E s 2 A AR TE ARG B R A (TYR) 3% 1 s RT-PCR 35 I 5 6 & R B8 (TYR) , & 2 M2 [ AH OC 25 A -1 (TRP-1) FI & &
J% Wi A5G 25 1 -2 (TRP-2) DL K MAPK {5453 % 5C 58 Jfg S5 5 98 55 B0RE 1 (ERK1) , ERK2, c-Jun % K 3 i 2 (JNK2 ) mRNA
MRk, BR:5EHA R, PRARZIEL AR E (107,107 ,10 pmol - L") T 7 B 3 A A375 41 g S8 2 & i & TYR
TGP (P <0.01) 1 wmol L™ Jukl A ZHA B T 9% A375 408 TYR, TRP-2, TRP-1 (P <0.05,P <0.01) mRNA ik, L } ERKI,
ERK2,JNK2(P <0.05,P <0.01) mRNA ik, i LB AR Z Al 0% TYR 3% F1i/8% F 8 TYR, TRP-1 }2 TRP-2 mRNA
Feik Ml A375 AU B E A, AR 5 P ERKD, ERK2 , JNK2 (i 3575 56
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Pathways ZHANG Ming-lei', XU Yan-ming’, WANG Xue’, GENG Fang’* , LIU Guo-liang’, LEI Shuang-
yuan’, ZHANG Ning** (1. Jiamust University, Jiamusi 154007, China; 2. Heilongjiang University of Chinese
Medicine, Jiamusi College, Jiamusi 154007, China; 3. Harbin Normal University, Harbin 150025)

[ Abstract | Objective: To observe the effect of genistein on A375 cells melanogenesis, and to
investigate its correlation with mitogen-activated protein kinase ( MAPK) signal pathways. Method: A375 was
treated by the different concentrations of genistein for 48 h and the blank group was assigned. The cell activity was
assayed by using MTT test. The amount of melanin was detected by using NaOH schizolysis method. The activity of
tyrosinase (TYR) was detected by using L-dopa oxidation method. The mRNA expressions of tyrosinase ( TYR),
tyrosinase related proteins-1 (TRP-1), TRP-2, extracellular signal-reg-ulated kinase 1 (ERK1), ERK2 and c-Jun
N terminal kinase 2 (JNK2) RT-PCR were measured by using RT-PCR. Result: Compared with control group,
genistein at the safe dose (10~', 107>, 10 pwmol L") could significantly suppress the melanin formation and
activity of TYR of A375 cells. genistein at 1 pmol +L.~" could significantly inhibit the mRNA expressions of TYR,
TRP-1, TRP-2, ERKI, ERK2 and JNK2 (P <0.05, P <0.01). Conclusion: It is assumed that genistein could
significantly suppress melanogenesis of A375 cells by inhibiting the activity of TYR and down-regulating the
expressions of TYR, TRP-1 and TRP-2, the effect may be associated with the expression inhibition of ERKI,
ERK2 and JNK2.
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PR RERT A BH O AN g A kA AR L, oy
F9 e ARG A Bk (o i S ) A B R A
A T R Tt B BR /IR b R DG R G R 4 L G
SR AR M R R KAk A 4
HNRFNEMBREGRI Z, 55 R ORTUE K
JRI , W B 4 B L 48 BE A . MfE UK 3l i MAPK {5 5
A [ XoF A BRE | 9 XL S T 22 R R B B YA AR
0 AR A RN MR R . YRl R R
SRR T SR W b BE AR ZE Y — F oK S R 2K
R HED 2 o Yot AR KA SRy — ol B ) A 3 R
B4y, T3 3 MAPK {5 538 % 08 95 A375 4 il B &K
ARy o TR SR A 2 A 2 H %
Hf PR ZE A B W A A T LA R AT 36 o A S LAHE
T A B R R 0 P Rk R ZR X A3TS 4 AR
AR Y S R K v MAPK 553 % i 8 45 45 D, 1R
TP YAk A 2% B 4 BRE 1 v A VR 9T 1 F B AR R PILA o
1 #ra
L1 400 AR A375, by o [E Bl B 4h
i s AL
L2 2459 Kol i salon) & (AR DAY TR
By A BR 23 ) L 445 13112609W ) , PCR a5 & ( |
BAE T A T REARRSARA A, HItS
A814KA4166) , Ju bt R 2 (% & 98% , Fg ut i WIBH L
AMRAH 5 446720121106 ) , #fE — B ([ & 5
25 ke e MF A B L ik 150-28-21)
1.3 Y8  TGL-16G-C # &5 & R % % 50 bl
(g2 B2 AL #8]) , TProfessiona % PCR " 14
X (78 [ Biometra /3 7)) , MK3 7 i A7 A% (1 ¥ $4 F
IERARAFD)
2 Hik
2.1 WM& R RRHUME B 5.5 mg,
4 mLIC/K Z BV % , 5 F DMEM 58 4 K5 32 W6 B &2
107" pmol - L™, K ARECY K K E 5.4 mg,
DMEM 5¢ 4x 15 3% W e il A% 200 wmol - L™ (4 JFURL , 4%
H% A B % 100,10,1,1 x10 7,1 x1072,1 x 10~
pmol - L™" 6 Bk EZ5 i, LU 253 pH =
6.8,330. 22 pmPEMREERE, -20 CLRAAEH .
2.2 Moy S5 OSBRI A3TS 4
M, Ak B E RS, B R T 96 LR (AL
200 pL}GFE 2y 3 000 -4 fig) 5% 6 FLAR (L2 mL
REFRIL 9 %10 ), F 5% CO,,37 CH:3:24 h
oL, IR R, RE A A SRR, = H
YL AR B 2 85 35 R, M Rl Ik 107

pomol « L™ {4y i — W 24 0, 32 X 4 - AR R e R Y 2
BIARE W, 96 FLIR LI A B 6 MEFL,6 fLik
TR 4 A AL, AR SRR 48 hy

2.3 RARIE

2.3.1 AUMiEYE R 96 ALAR T AFALINA S g L7
) MTT 20 pL, 4625558 4 b Jm, K554, A
DMSO 150 wL/HL, ¥ 96 # T i fLA 7 & ,37 CHk
P 10 min, {ifi §8 0 25§ 58 W, 76 490 nm £ i
K F AR AL W BE (A) S

2.3.2 MEEE L6 LMK, H PBS Uik
2 G EFLMA 1 mL 0. 25% BRREGE 4L 10 min J5 , 7
JLA 1 mL DMEM 5% 4> % 55 3 ¢ 1E b, O8R5 41
MR E 15 mL B0, 1 500 remin ™' .0
3 min, 3 _E 3, A 100 pL ¥ 1 mol - L7' Ay
NaOH ¥ , 157,37 CIK¥ 1 h, A 400 pL XUZE
K IRAT, N SCES A TR 100 L ¥ N 2 96
FLAR T, BEAR AL 490 nm A AL E A

2.3.3 TYR G W5 96 fLAR 15 52U, PBS ¥k
2 W, i 1% TritonX-100 WL/l , % & T - 80 C %
1730 min, A % 0.2% L-dopa ) PBS % ¥ (pH
6.8)50 WL/ ,37 CHFE 3 h, 7E 490 nm £ 3 K
B AR A

2.3.4 RT-PCR 3K I 40 it /% 202 i (TYR) | Ji% &4
M2 it AH OC HE H-1 (TRP-1) , Ji% 24 2 i AH OC 4 1 -2
(TRP-2), J}fd &} {5 %5 9 97 # B 1 ( ERK1), ERK2,
c-JunZ HE AR K 2 (JNK2) mRNA [y £k g
RGN 6 FLAR 45 AL AN iR, 4% JR Trizol 156 B 5 42
BUE RNA, &4 L RNA 3 pg #E4T R85 55, W 4%
.25 °C i i 10 min,42 °C i 60 min,70 °C JZ
10 minZ 1k [ 3, 13 8] cDNA, 519750 i 1A T
AW TARBARM S A RS FRE NGRS 46
B, LA B-actin NS IR, 51 Y)F 55 BILER 1, 74
S 94 °C ASPEWT ] 2 min;94 °C 28 30 s(TYR
54 °C , TYRP-1 57 °C ,TYRP-2 55 C ,ERK1 57 C,
ERK2 54 °C,JNK2 54 °C ,B-action 54 C )il ‘k 40 s,
72 °CHEAf 40 5,35 NEFR;72 C 2k ZE{H 10 min,
PCR #"347=#) 5 uL 5 6 x DNA Loading Buffer 1 pL
BAT, A 1. 5% By B8 B i v, 80V 1H e HiL K 30
min J5 , MK AR TR G0 W 5% L Tk 245 SR, W gel-pro #E
JE 53 A 3 XoF | UK 5 Al 4R AT 4 BT, AR IEAE (TYR/
B-actin, TYRP-1/B-actin, TYRP-2/B-actin, ERK1/
B-actin , ERK2/B-actin, JNK2/B-actin ) % 75 % 41 mRNA
Ko
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#&1 PCR3|#MF3
Table 1 Primers sequences of PCR
EIE/EX S Bt/ 1LY TG Y48 5 Be/bp
TYR 5"-TCACGGCTCTGTTGAATGTCT-3’ 5"-CTGAAGTTGGGCGAGATGAT-3’ 143
TYRP-1 5'-ACATCATTCCCTCACCAAAGAC-3’ 5"-AGAAGTCCGAAAGCCAAGTAAA-3’ 223
TYRP-2 5'-GTTCCTTTCTTCCCTCCAGTG-3’ 5'"-TTCCTTTATTGTCAGCGTCAGA-3’ 223
ERK1 5'"-GGGAGGTGGAGATGGTGAAG-3’ 5'-AGCAGGTTGGAGGGCTTTAGAT-3' 302
ERK2 5'-ACCCACACAAGAGGATTGAAGT-3’ 5'-AAAAGCCACAACTACCAGAAAC-3’ 353
JNK2 5'-CCTTCTTTACCAGATGCTTTGTG-3' 5'"-ATACGGTCAGTGCCTTGGAATA-3' 303
B-actin 5'-CGTGGACATCCGCAAAGAC-3’ 5"-AAGAAAGGGTGTAACGCAACTA-3' 302

2.4 geiteEsr R SPSS 19,0 B4R #4743,
Bl 2 £ Ko, R 7 2240 01, LSD 6 4 Ec i
WAL, DL P <0.05 HEFHFIT¥E X,

3 &R

3.1 GURLRZFXTAIMIE R 5 HA R,
100,10 pmol - L ™" Yk A 36 XF 40 it 1 184 58 A5 He 8 3%
I FE A (P <0.01) ,1 wmol « L™" e teh A 3R X 4
JHL Y HE S AT B MR (P <0.05) , BB X 3 4>
VR PRE 1 G RE R 3R X A0 B A R A P S e A0 R G
RiEFiH—FER;1 x107',1 x107%,1 x107°
pemol « L™ ) bl AR 28R 5 00 41 i 0 ko ME R4
HEHAM TR EEZES . W2,

T2 FMBAREI AT HAEEMNFM (v +5,n=6)

Table 2 Effects of Genistein on A375 cells of cell proliferation (x +
s,n=6)

F3 OEBAREI AITS BIMEBEESHNZI (v 5,0 =4)

Table 3  Effects Genistein on A375 cells of melanogenesis (x + s,

n=4)
21 51 e B/ wmol - 1, ™! A oM A 1l %
= - 0.07 =0. 00 100
PR AR 1x10°" 0.05 0. 00% 702
1 %1072 0.07 +0.00% 892
1x107? 0.07 0. 00% 90%
HfE 1x1073 0.09 =0. 00% 1252

2453 e JEE/ wmol - L A W R/ %
% - 0.34 +£0.02 100
Ykl ok % 100 0.17 +0.01% 497
10 0.25 +0.05% 74
1 0.29 +0. 03" 86"
1x107! 0.31 +0.05 91
1 x10 72 0.33 £0.03 96
1x1073 0.33 +0.07 98
W 1x10°? 0.34 +£0.02 99

EHEAAREY P<0.05,7P<0.01(%£3~6[[).,

3.2 JURREXTBESMMEE S Ak,
YRR Z A HWE R 1 x107,1 x107%,1 x 10~
pmol - L™ i, Xof B 22 25 J A % S 1 400 7 (P <
0.01), 107" pmol-L~" fify i — s tof L 28 45 A L
EWGESEE (P <0.01) . W3,

3.3 QR OREX TYRIEMEM BN 525 M4t
B YRR RAUIE R 1 x107" 1 x10 72,1 x107°
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pmol « L™ B X TYR 3% 4 45 #g f 3& A% 30 i /2 1 (P
<0.01) ;1 x10 *pmol - L ™" ¥ M — B % TYR 1&PEA
W B RS E R (P <0.01) , W4,

R4 FPAKREI A5 M TYR FHEMEIE (X £5,n=6)
Table 4 Effects Genistein on A375 cells of TYR activity (x + s,

n=6)
A eE/ wmol L7 A Has 4 A Wi/ %
gs - 0.08 0. 00 100
Yok AR Z 1x107" 0.07 £0.00% 862
1x1072 0.07 £0.00% 877
1x1073 0.07 +0.00% 892
W — 1x10°? 0.10 £0.01% 121%

3.4 X A375 #ijgp TYR, TYRP-1,TYRP-2 mRNA
FKiIKWsZm S5 A R, M B4 TYR, TYRP-
1,TYRP-2(P <0.05,P <0.01) i mRNA ik &
R YRl AR Z 4 TYR, TYRP-1, TYRP-2(P <0.05,
P <0.01) 1 mRNA 13k B EFEAL, kS, E 1,
3.5 X% A375 4ififi ERKI,ERK2,JNK2 mRNA ik
sz 525 H A R, i R4 ERKI,ERK2, JNK2
) mRNA Ri5 W] 198 (P <0.01) ; Yo bR R 4l
ERK1(P <0.05) ,ERK2(P <0.05),JNK2(P <0.01)
mRNA FIR I B EEL, Wk 6,5 2,
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£S5 BPAKREI A375 S TYR, TYRP-1, TYRP-2 mRNA &%

MM (x £s,n=4)

Table 5 Effects Genistein on A375 cells of mRNA expression levels of TYR and tyrosinase related proteins (x +s,n =4)

21531 W/ wmol + L~ TYR/B-action TYRP-1/B-action TYRP-2/B-action
2 H - 0.58 £0. 02 0.60 0. 01 0.467 +0. 022
YR ARER 1 0.45 +0.03% 0.50 +0. 03" 0.29 +0.03%
e — 1x1073 0.85 +0.01% 0. 86 0. 06% 0.52 +£0.02"

F6 fRAREI A375 A ERKI,ERK2,JNK2 mRNA RiEM M (v +s,n=4)
Table 6 Effects Genistein on A375 cells of mRNA expression levels of ERK1 ERK2 and JNK2 (x +s,n=4)

205 W/ wmol - L™ ERK1/B-action ERK2/B-action JNK2/B-action
23 - 0.32 +0.01 0.52 +0.03 0.52 +0.02
Yok A % 1 0.27 0. 01" 0.45 0. 02" 0.38 £0.04%
I — 1x1073 0.48 +0.04% 0.86 0. 05% 0. 86 0. 05%

TYR 301bp

TYR-2 304 bp

TYR-1 305 bp

a. Z b, PR E 107" wmol - L™ 4 je. MEZHE 10 ¥ umol - L'
& 22l 2y B-actin 306 bp (B 2 [) .

BE1 k=3 A375 TYR, TRP-1, TRP-2 mRNA %3k 7k E
A

Fig.1 Effects Genistein on A375 cells of mRNA expression levels of

tyrosinase ( TYR) and tyrosinase related proteins

N ERK1 302 bp
ERK2 302 bp

JNK2 303 bp

B2 $flAEX A375 ERK1,ERK2,JNK2 mRNA &%k FH50
Fig.2 Effects Genistein on A375 cells of mRNA expression levels of
ERK1,ERK2 and JNK2

4 itig
BEERZAM P BZ /MR G, BEA
% TYR,TYRP-1 Fl TYRP-2 ({4, TYR & ¥ 2
A P g B B ', TYRP-1 1 TYRP-2
TE B A AW A R 1R TR 43 TYR 75 B 1 %
AN R R T . MAPK 5 515 Tl i 2
4l M AME 5 51 40 M A B s N ) 36 ) Ok 4R 22—,
T 3 PR 2 05 V81 4% 0 400 I 5% 3 BB T 8l P R 4R O B A
Mo AR5 & 8L, MAPK {5538 i 2 5 8 2 18
EAMp BE WA, FEAF S B ERKL/2,

JNK1/2 F1 p38 MAPK i 45 2 K 40 g 4= #L7E 2h Je Ty
A bk B 8 AR, N IR O OE A OC B S I
(MITF) 75 8 R 40 Ml & & 4r Ak b o ke 3 s 2R,
5B EARME"". Ji Yeon Jang 4" B
FEAE H AL B2 HCY) (PPNC) 41l i) 28 3R AL b & 3,
PPNC fE & % T 8/ B Bl16 41 jls 22 &, TYR K&
TYRP-1,TYRP-2 ) £ ik, il A ERK 8 f#% 41 1 5
PD98059 NI B & [% Mk PPNC ¥ X Fh 4F F, #E
PPNC 1) 4fil 28 2/ ] A G& 3 ik 94 15 ERK (% 53 %
HKSLHAY . Lean-Teik Ng %' fff 7 M 4 % 1 7
= (T3) X B16 41 M B 2 43 W Y 52w, & B 20
pmol- L' T3 fE R % i B16 4 g B2 &% TYR & H
AHICHH FAE (TYRP-1, TYRP-2) Y 3k, il T3 Ay X
itV I BB % 4 ERK 3 #1057 PD98059 5¢ 4= FH
1 PR HEDN T3 A fig 3 i 9 5 ERK 5 538 2ok &
HEHAEM .

ARG LR BN, Z 2R T YRR Z !
HIWH A3TS 40 A K TYR T P, 8k AR
sPE, IF 0 A375 40 g TYR, TYRP-1, TYRP-2
mRNA %35, 4875 YRR 3 AT g 3E i 90 i TYR ¥ 7
F/g W TYR, TYRP-1, TYRP-2 mRNA & ik # ]
BEGH, I H PR R R B MAPK {553 #%
M ERK1, ERK2, JNK2 iy mRNA 33k, #E
FEYME % 2 7T g6 3 o A 45 MAPK 5 538 % -
INK, ERK 45 85 [ ¥l R 5% ) 2R 2R 40 B TYR g 3% Pk
RS R RGNS o

(5% k]
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