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FYM T, MTT =AY A6t B AF D T B A AL L K 2878 A stathmin 1 X F B A 4 AR K UL K 40 e 57
PESRERI I . SR BUIIAE & A B A2 A stathmin 1 ) 58 B 3K f& pAdTrack - stathmin 1 K HE m R A8 8K
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[ ABSTRACT]
tionship between C terminal motif and stathmin 1 function. METHODS : The overexpression vector and C terminal mutant

AIM: To illustrate the effects of overexpression of stathmin 1 on melanocyte growth and the rela-

coding vector were constructed. The vectors were transfected into melanocytes by Lipofectamine 2000. MTT and FCM were
used to inspect the cell growth, Western blotting was a tool in caspase —3 measurement, and spectrophotography was used
to detect the melanin products and tyrosinase activity. RESULTS; The vectors of overexpression and mutation were con-
structed and transfected into melanocytes successfully. Both of them inhibited the melanocyte growth, induced apoptosis,
and decreased the melanin products and tyrosinase activity. CONCLUSION; Overexpression of stathmin 1 inhibits melano-
cyte growth, melanin products and tyrosinase activity. The change of C terminal motif could not affect the role of stathmin 1
in melanocyte markedly.
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139 - 147aa BRK X T 455 I RE A 1E L B 52,
B2 Z X F 456 1 U RO H A R, AHE
505 1Eil i BUR R D LR M IR stathmin 1 A B8
AT BB Y , AT 8 B stathmin 1 4544 F0 2 BB i ¢
%, RYE SwissProt {#% & i 7/~ stathmin 1 C @55 —
A o BEHEN, F 143 — 149aa, [Fl 1 A SC 16K H AR S B
SEEE KL,

1 #HkE
1.1 Stathmin 1 #&H K HE 2 if] GenBank %f
P PE , #7745 stathmin 1 ¢cDNA 4531 (NM_203401) ,i%
HEI#5 3 A Bgl T A1 Sal T B 53551,
5|4 75 401 F ; stathmin 1 — AdTrack 1F Y %%: 5° -
GCAGATCTATGGCTTCTTCTG - 3’ ( Bgl Il ) ; stathmin
1 — AdTrack Jz X4%: 5° - GCGTCGACTTAGTCAGCT-
TCAG -3(Sal 1 ), RT -PCR 3 ) A filifea 40 s A549
(LR 2ES LR L) Y 845 2 stathmin 1 cD-
NA J3751,Sal | /Bgl I 3GV G EHS © 2L AL
pAdTrack JFURE ( 7o B TR ZH U [R 1L 08) o, I
FPUEE SR RIE IR SRIUTORL A o
L2 ZARERAGME ZIRKIEFE hup.//
srs. ebi. ac. uk/srsbin/cgi — bin /wgetz — page + Launch
+ —id + 1E_ff1UHILQ + - appl + garnier + - launch-
From + top 158 stathmin 1 BT — K EH, 41X H
C R 7 & F MR (ADETEAD ) M i 9 o BRBEFEST
RS , IR HARBE S5 , R J5 B IR 75
GDQTQAD,,

FFH Stratagene /A Bl %€ & R A 5| W) 7E LR TR
JF http://www. stratagene. com/QPCR/tmCalc. aspx 3
FIRZEFIYBT, (85149 Tm HAE 75 CLL L. 7
540 F : AdTrackSTMN - mut primer IE ¥ %% 5 -
GAATCCAAAGACCCTGGTGACCAGACTCAAGCTGAC
TAAGTCGACG -3’; AdTrackSTMN - mut primer Jz ¥

m Ak

#% 5" - CGTCGACTTAGTCAGCTTGAGTCTGGTCACCAG

GGTCTTTGGATTC -3,

PCR X W& % H :ddH,0,36.5 pL;10 x buffer,5
wL;pAdTrack - stathminl ,2 pL; AdTrackSTMN - mut
primer F (100 mg/L),1.25 pL; AdTrackSTMN - mut
primer R(100 mg/ L) ,1. 25 uL;dNTP,1 pL;QucikSo-
lution,3 wL;PfuTurbo,1 pL, SN 2P R WAEH: 95
°C 1 min,95 °C 50 s, 60 C 50 s, 68 °C 15 min,{FIH
20 R, /)5 68 C 7 min, RN EEHG, FRMNAKRH
il 1wl DPN [ #2788 N Y078 ( QuikChange® XL {5 &
P24t Stratagene ) , JR2J S5 B .0>,37 C 2 h, #& M
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37 €.5% CO, ¥ 1% A DMEM & ¥ 35 55 &
(Gibeo) & 10% JiG4- IMVE HE TR R AR MM (R L HR
AFASNIEER) . i MmA Bk 60% B
FIB B NI B T g B4k ( Invitrogen ) 1T B
IR gL, BRAE T ER R BRI kAT .
3 EaZRAERREEN
3.1 MTT 4 mpns ki K 3) 96 £l
B, BLEERR 5 x 10° A4, 5 5% 24 h JFEE YT
JRORE 3o 3R FORE LA K 45 B % BRUBORL A i 5848 R
AN PATHRD e 3 1L, B Y5 4452 il DMEM
AERIBEFEIEF IR, 453557 0.24.48.72.96 h
JEIE A3 SR FLH fn 5 g/L MTT(Sigma) 20 plL,37
C 5% CO, gr5L3E5% 4 ho /N ERGAMA MTT
LR R, #hn 100 WL DMSO iR & 15 min,
e i 68 FF IR G5 G A7 S5 L RB AR (U 22 570 nm f TR
JERE (Asio ) 1B, B 4H 40 0 B 045 3 B, 5K
SERMEZ I A0 AR TR
3.2 Ak nmieA % 1000 r/min
TRESC 5 min, WA HFE YL AT, PBS P& 1 1K, PBS
HREUIE, AR E A 1 x 10 cells/L; #4100 pL
AR5 20 wL PE FRiCH CD19 HiikiRAT; Eil
BEEHEE 30 min; PBS ¥k 1 K5, B.05 LiE, 1 mL
PBS BT TE B VK&, #5647 It 2K 40 A 40
PR TR,
3.3 Western blotting 4| 2 &, % %9 i, caspase — 3
200 L FHESE Wk 3400 PR 6 R ML s R S AT AR
Bk ¥ 10 min, 10 000 r/min ZE .0 10 min, B2 B
_EE B S E BT A s BCA (Roche ) 25 H 4 (4 72: 5
FE SRR H B R, 10 mL BB PR 1 -
complete mini ( Roche ) 25 H BF 4157 5 7 mL 2B H &
REAIR A R AR FE B 15% 895> B 5% HIHe 45
JE , e e 5 #EAT I E AUK, FF IR LR 80 V, #F
BH B A HEA S BB E i B 120 V5 IR S5 TR
J5 ¥ PAGE BE i B 3 AR 1 8 F ok, U1 £ R 48 e,
W43 B DR K T S R PR R DKV 1 B R % o TR
Bk ) PVDF JB 4 BR R LR UG 4, 38 5 e AR
5 B IRAR 2R ,100 V 3R H% K 60 min; ¥ PVDF
TP PR 37 CHM 1 h R A ZR 3248, in A
FAS AR REST I 1 50,37 CHEE 1 h; A TBS T/
R R IRPEIR 3 YK, B IR 15 min; B JEBAFLAL
R, AR B AR R RLF R 50,37 CHEF 1 h; A
TBS F i A48 K b2 IRBEE 3 K, BIK 15 min; BT
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RE00 2K 20 R R I TR S 42 T X A S
153 % 4t 5 2 (4 48 Bt ( pAdTrack A EGFP fifi % 5
i) T TS RaR=E MRS,
4.1 ZekEha HBAES N Hue 559575 &
B MR AR EBI AR S , F§ DMEM
EbERE IR E N 10% FBS 3535 1 JiJ5 0. 25% JHEEETH
44,2 000 r/min ZEJE .0 5 min, 43 H4E 10° 4
M. PBS ¥&2 ¥, ULiEF 200 pL NaOH (1 mol/L) &
i, WATIRA14), B TRATF 5 min, & H 5 Rk E
F 50 C/A¥% 5 min, EEHRAL 1 R, BELEET
65 C/KW 1 h,ZRBEE, BRI E 400 nm )
W HREAE (A) , B AMER 3 IRELE, &5 5HE
R 3 REERMEIE,
4.2 BAMRBEMAEN BIES I Nakajima 25
gk, AT RARYM T DMEM A K sRHE
IR 1R, i 10° 400, PBS % 1 W, % b
B 125uL 1% Triton X — 100 HEEUE, WEET
—-80 °C 30 min, F B % )5 10250 L 1% Zefie2 1,
37 °CJ§J_\T 2 h,?ﬁl\“% 490 nm E‘J']R%E{E(Awo) ,‘T'Z‘ﬁi‘
503 21, 4350 e H5E JE SR 31
5 SitFaeE

BRI AT S 45 R 33{E « prifEz
(% £5) RN, Stathmin 1 33 F ik AR Yo gl LA J €
AR R A Y 2 240 43 S0 %ot B SRR e 4 DA R R
e BEATEC X ¢ KB, AH DL BOHE & G
SPSS12. 0 4b3

5 X

1 #3% stathmin 1 SEREHAE AR ERREHE
HA BRI A U5 R UL 1, SEGY) S 1% BfakE
BB o vk i 78 pAdTrack — stathmin 7] D4 4] H{ 1 stath-
min 1 K/NES B (58 5 UkiE) -
2 RBZRERERKKRES
2.1 AK#Z& MIT BLHFLE T AR EG
RAum ARz, WK 2, E% B AR LXT
FRBRL pAdTrack % Y 2H 41 iy A < HE RS, o SRk 2k
pAdTrack — stathmin 1 D) F %€ 28 # & pAdTrack -
stathmin 1 — mut 5244 /5 i 28 68 2 40 il A K W B 32 3]
Mo
2.2 AX@mpesubmmpeA i FREREM
RABBAE D ERSREARAMMYMHE TR, 7 G,
WIRTEE LI TR M, T, H 25 40% - 50%
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Fig1 Digestion of plasmid pAdTrack — stathmin 1. Lane 1.
pAdTrack (9 220 bp); Lane 2. pAdTrack digested by
Sal T and Bgl Il ;Lane 3 stathmin 1(450 bp) ; Lane 4
pAdTrack — stathmin 1(9 670 bp) ;Lane 5: pAdTrack —
stathmin digested by Sal I and Bgl Il ; M: DNA marker
(15 000 bp,10 000 bp,7 500 bp,5 000 bp,2 500 bp,
1 000 bp,250 bp).
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Fig2 Cell proliferation analyses of melanocytes. Parental and
transfected melanocytes were cultured in triplicate, quan-
tified over a 96 h period, and the triplicate data were av-
eraged. Standard errors were omitted to make the curve

clearer.
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) PR £ 2R T LA B 5 1 o) R ) O T AN T
10% , DLIE 3, FEEXT ¢ ¥656 , pAdTrack — stathmin 1 F
pAdTrack — stathmin 1 — mut %% 4L 2H A0 %} T pAdTrack
YL L R HAHMPA TR ER BE (P <0.01);
pAdTrack — stathmin 1 I pAdTrack — stathmin 1 — mut
HLYBRORMAMPTRERTRE(P>0.05);
pAdTrack Y H M ZE HHAMBPE TR ER TR E
(P>0.05),

2.3 Western blotting #-) 48 fiZL caspase -3 IR ik
IR, K R BARR R LS BOUR AR 4
caspase — 3 1%, 25 H X B8 40 M LA K %o BR B kL
pAdTrack % 4t fi] B2 {7, 2% 4] Jifi caspase — 34 34 kD &
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Fig 3 Apoptosis analyses of melanocytes. Representative results of flow cytometric sorting of chromosomal DNA in parental melano-

cytes and in melanocytes transfected by pAdTrack, pAdTrack — stathmin 1 or pAdTrack — stathmin 1 — mut with each reaction

repeated five times.
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F i ; pAdTrack — stathmin 1 {1 pAdTrack — stathmin 1
- mut FY R BEARAMMBR T 34 kD EE & L
Hh, B FHE R 17 kD AR, B R caspase -3
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Fig4 Caspase —3 changes in melanocytes detected by Western
blotting. Lane 1. parental melanocyte; Lane 2: melano-
cyte transfected by pAdTrack; Lane 3 melanocyte trans-
fected by pAdTrack — stathmin 1; Lane 4. melanocyte
transfected by pAdTrack — stathmin 1 — mut. GAPDH was

used as a loading control.
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stathmin 1 - mut %% 3 i) 8 65 2 40 g 22 18] s 20 R g 175
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Melanin products and tyrosinase activity. Lane 1; paren-
Lane 2.
pAdTrack; Lane 3: melanocyte transfected by pAdTrack
— stathmin 1; Lane 4.

pAdTrack — stathmin 1 — mut. Melanin production (A,

Fig 5

tal melanocyte ; melanocyte transfected by

melanocyte transfected by

in A) and cellular tyrosinase activity (A4, in B) were
assayed in triplicate and averaged, using 1 x 10° melano-
cyte.
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A1, Stathmin 1 C RUHHY o BEBELEH AT BEFE 5 —
VEREERIBPFAEER X" ALt 8Bk
RE T3 FIEF K pAdTrack - stathmin 1, %] %} stath-
min 1 C &K 7 R FEBR IR EA A o BRHE L5
TTRAE R 54 . Stathmin 1 8 1 JfT 58 AR 1A
HIR R MR 4 X GRS L R LR IE 52,
BIEERME NIRRT L R, EFEH*
stathmin 1 C ARIHHATHR B HHE BARLE
EEXF C R4 7 NRERAT R R MIRE MBS
Wo Bitid B AE R AT fe s > 58 28 3 H ¥ 40
PR, ZiFZREQRDZERTFY), RARKPTFE
RAR 3 NRFEMIREL, B 143 MR EREE R H
&R, 145 (1R 147 {7 A R PR AS N A RE TR , A
AILABEIR C R SaH o BBHELEH , 4538 B R B3R C K
UiisE 1A o SRHEARBERZ MM stathmin 1 Y50 X 3¢
ThRE, M — SR ok T 4R stathmin 1 )5 RE
BF5,

SEIGISTE T i R E AR A K AR X B R
Y0 stathmin 1 F2IXHIEN, 455 FEBH stathmin 1 %
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TR BEAEYAT X — B4 5 Rubin %1 gy HF 5t 45 51
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5256 stathmin 1 75 85048 35 22 68 K 40 g 4= 367
BRI G S — P BAIE T stathmin 1 78 48 ffg P f8U8 40
FHERME RAES FRESEIEM. X K562 41
MBI 5E 2 B 3 23K stathmin 1 7675 2243 4 R 1 FH
1L RIATE i, B 22 e
AL AR ERER THRE T, REHEES
FIERAER , EH A o T 1) 240 B S S ek A, R b e
— LIRS,
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FEAERUE JEMOB S 2 R i 2B 8 2 40 i 4k i T e
BCA 1 AR NS, (B15 i — 25 2R
o

LIS S5 R R stathmin 1 ZEARAT] D) & #5 [7) BF
A= R stathmin 1 5% R K FIHERIRLN , I+ AR WL F 58
A5t stathmin 1 HEEA BB AWM, X5 C KM o
WSS X T H R E 7 R D Be U A AT A TR 4
WRFEARIE " 5 R A —B, JR R AT R B AR N stath-
min 1 #4777 C Ry R4S, (HASR PR T stathmin
1 B 4 ABERRALA S LA R N KRG 45#, H L stath-
min 1 R S4REE R IFER > 1EH T RE
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