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 ZE:HH #AE Stathmin KB R HREBF LR R, IE R T #4744 o 52, A Stathmin A Z4E A & § 09 it — &
TR FER A, FiE @i PCR & %Ak SKBR3 JLIK & M i F &7 3 8 A Stathmin J B 7 B, 5L BN S R B4 K8 &R pPIC
3. 5K, M2 & 28 & & pPIC3. 5K-Stathmin, 264t GS115 TR B .24 AR £ (G418 W EEF T B4 A5 (YPD) 2 5 &£ /F %t h
BAKE. 050 T EEFRL. A+ 48k BB - B K BRI IR B ik (SDS-PAGE) & Western Blotting % % X % & 4.
Z£R DNARWABLREAW,MKERE K L Stathmin 2B 55 — 5., £4 A G418 600 pg/mL 49 YPD 3% 4 & b i it i 49 pPIC
3. 5K-Stathmin 1t F ,%2 PCR %2 A Mk %%, SDS-PAGE T L4 37X 10° &4 B #) &4 % ik , % Western Blotting % & , 3t &
W% Stathmin & &, i RAMET Stathmin BEF A K HAK, FE KR BEH T LK R I, A Stathmin M EZER R G R AL
EMEITT AW &L T Ak,
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Construction and identification of Stathmin gene Pichia pastoris expression system "
Yang Ming ,Lin Fang  He Ting , Dong Ke s Zhang Huizhong”®
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Abstract: Objective To provide the experimental basis for the further research of the interacting proteins with Stathmin, the
Stathmin gene Pichia pastoris expression system was constructed, the expressed Stathmin product was purified and identified. Meth-
ods Stathmin gene was amplified from tumor cell line of SKBR3 by PCR method and cloned into the yeast expression vector
pPIC3. 5K. The recombinant vector pPIC3. 5K-Stathmin was constructed and transformed into Pichia pastoris GS115. The positive
clones were screened by YPD medium containing Geneticin 600 pg/mL. Expression was induced with 0. 5% methanol and expres-
sion products were identified by SDS-PAGE and Western Blotting. Results DNA sequencing result showed that the gene fragment
was consistent with Stathmin gene sequence. pPIC3. 5K-Stathmin was selected from YPD culture medium containing Geneticin,and
the positive clones were identified by PCR. SDS-PAGE showed that a 37X 10° protein band could be seen on the PAGE gel after
Coomassie Blue staining, which was further confirmed and identified as Stathmin protein by Western Blotting. Conclusion Stathmin
yeast expression vector is successfully constructed and expressed in Pichia pastoris, which laid the foundation for the study of inter-
acting proteins with Stathmin,and for the preparation of the biological treatment drugs of Stahtmin target.
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Stathmin Jg& — R BE DR <F 14 240 i 5T w6 2 1 L 5l o KR 1k
125 B IR 1 V20 5OV 1T A0 B I B B R AT . AR R B 3R

gen /A #l . E. coliJM109 b A 52 5 = - 77, B il ¥ 9 U i
EcoRT .NotT .Sal T .Tap DNA B & . T, DNA ¥ [, 39

B Stathmin 25 [ 5 2 F R 19 & 26 0 J 4 DD AR S0 90 5 b
B2 2 A B T A R DL UG ME 26T . Stathmin A K 2
TR R 1) IR B 7 0 R MR VA T R T Ol — B TR AR
LA Stathmin Sy §8 & (14 B #F 9%, Stathmin ik K R &7 &
KREEMFEHRBEREBRWE KL wm . BEMNED
WU AL RE, B8 W AL R, BR BRI RS H
PRGN AB A 1A R 52 35 L 3 3K 7 W 1) A W i M AR O BE I
— BT . TP E T Stathmin B8 5% B £}
HAZF R R, 4lifk His-Stathmin & 4, 8 & B #7 1¥) Stathmin
T B 1 HURT 0% b 8 A= W36 9T 25 4 B9 S
1 ME5FE
1.1 #kB pPIC3. 5K #K /A& Fl pichia host strain 4 [ Invitro-
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W H Takara 22w, Anti-His Jui& 4 B H 4% 4 5 A 7, Anti-
Stathmin $T & B cell singaling 23 &, Ho A #1542 52 58
FARAE . T d b R A MR RO BR A E GG SR
140 F : Stathmin-F.;5-TTT TCC TTT TGC GGC CGC TTA
GTC AGC TTC AGT CTC G -3', . FRIZ 64> 4 Note i
PIAL AL s Stathmin-R:5'-CG GAA TTC CAC CAC CAC CAC
CAC CAC ATG GCT TCT TCT GAT-3". Jth F &l 34 43 Ky
EcoR T Y] {7 45, B IR L 43 His 3%,

1.2 JrE
1.2.1 Stathmin KX FEP I H#E GeneBank(X53305) A
Stathmin 3% K 751, 5% 31 & A T 971 Stathmin 4 K 56 F )

Stathmin-F, Stathmin-R 5[4 , #& BC7L iR % 40 i 2 SKBR3 41 ffg

Wit Lo RSB, SR AR . & WiEHR L E-
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M RNA, [ 580 cDNA #i4k . 5 HL PCR 77359 4% Stathmin
SRIER N R R BRI A #E AT . PCR N &y 94 C
3 min,94 °C 40 s,53 C 40 5,72 °C 40 s,30 M{EH, 72 °C
10 min,

1.2.2 4 pPIC3. 5K ki, i EcoR T 1 Not [ 43 5%
fifi b)) 2K Stahtmin 5&F B B & pPIC3. 5K #h{k 37 °C .4 h, B
B4 LK S 4 0 B B bR R BE R AtiAk . K Stathmin 3K R 57
A pPIC3. 5K R AR B AL % FH &AL 45 5 AL A E. coli TM109
JRAZ RS PRI I8 L R BUTORE » 22 WU U] R PCR % 50 , i % PR
Sl fir 44 24 pPIC3. 5K-Stathmin JF H #E47 £ KW /¥ . 8 2 I A
1.2.3  EERREZ AW N PRIEE R GS115 F 100 mL
B IR 25 B BT 18 (YPD) BE 32 3k b, 28 °C, 250 r/min ¥4 3; 16
h,ff OD{Hik 1.0~1.5,4 000 r/min,5 min,4 C &L H.
ULVE M 50 mL Bl KK ¥4 1 % M 20 mL Hid 1 mol 1L
BAEEVE U 1 G - 1 mL BB RS UK . A e B
GS115 J&Z 45,

1.2.4 Stathmin BEREFERBAR MM E TR pPIC3. 5K-
Stathmin F Sall N U) 4% M Ak Ab 3 . o 5% fL 75 5% A GS115 Jgk
ZAJG AT MD 4,28 CHEFR 48 h, W REIR I  TER
BGWRATE & A G418 433k 0.25,0.5.1.0,1.5,2. 0 pg/mL
M YPD V4,28 ‘CIEE 2~3 d. ik th = #5 D 5o fie, Philce
SEREE MGY Rk K57 3, 28 "C 15 5% 48 h J5 4@ WU &) 1 Sk
K4l DNA, i PCR % ¢ Stathmin 55 [ & 3 [ 41 & & % &
B .

1.2.5 HEHFFREREE I PCR % H M 5w R
5 mL BMGY ¥, F 28 CHi# 18 h, & OD600 H 2. 0~
6.0 Bf,2 000 r/min B> 5 min £ 5 . & & BMMY 855 &
B OD600 fHTE 1. 0~1.2, it AW B W7 35k i I EE
MR AEEAE 0.5% .4 24 h MR 1 HBE. £53% 96 h )5 . H
Western Blotting X} 3 ik = #) #F 17 % 2 . 9f LA pPIC3. 5K 25 3k
1 Ay BR 1 X B

1.2.6 Stathmin FEEA WAL % E R Anti-His-tag &l
JEHAEXT Stathmin 2 [ #E 17 alifb. d 8 S 308 10 58 R wE
B IR A BE S % B 20 min, § 1 mL PBS 478 &, 4 000 r/
min 2.0 5 min J5, 8 F 3 14 000 r/min & .0 4 min, {4 0. 45
nm JEME IS N Anti-His-tag 252 FUZ 7T AE #E4T 414k L o2k
WM. F 5 A5 IR PBS #E47 ¥k AL J5 . F H 50,100,150,
200 mmol/L DK 73 HI AT et . IF 4 Ve v e 4l i+ =
Yot i B 1R B2 TN R I Bt I W Yk (SDS-PAGE) 1 Western
Blotting X} Stathmin 2§ [ #F 17 X 5%

2 & ES

2.1 Stathmin 3 F B By 58 45 LI L B s SKBR3 41 iy
cDNA Jy#iAR . PCR §1#4 Stathmin 5 [K Bt . 2 B i 6 8 i v
UK AL — 2% 2 450 bp (1 Bt 5 WY Stathmin B R BER /N
e WE 1,

2.2 4l pPIC3. 5K-Stathmin i ki 19 % % T 41 i ki &
EcoR [ #1 Not I WG] . #F 47 35t g W58 LUK 5 T I — 4% 9 000
bp Fl— 4% 450 bp By &l A7 6 WU, W 2. BV o8 Bk AL e
BRE AL A W R A R R ATI0 4E g5 R R T B IE A
5 Genebank X53305 — %, W& 3 (UL [ BR A 56 25 2% 2= 5 ) )

R SO

500 bp-

M:DNA #5 54 DL2000;1: Stathmin PCR 724,
1 S HE M B B ik Stathmin BEEE E B PCR g 2

M 1

2000 bp-

500 bp-

M :DNA #7&E % DL2000; 1 pPIC3. 5K-Stathmin,
& 2 pPIC3. 5K-Stathmin EA R EHEHNNEBNLEELER

2.3 EAHSMAEMOME REMEE EITH O 25,
0.5.1.0.1.5.2.0 mg/mL R[F#E GA18 i) YPD [ A 5 5 &
U B 08 5 AR I B AR T 4R IS N 41 DNA SRR HEAT
PCR %52 . HBLHUY] 450 bp By . WL 4,

M 1 2 3 4 5 6

500 bp-

M:DNA #r 4 DL2000;1:pPIC3. 5K 45 844 : 2~6 . 43 5l 4 0. 25,
0.5.1.0,1.5.2. 0 mg/mL G418 YPD # %t iy pPIC3. 5K-Stathmin #
¥

& 4 pPIC3. 5K-Stathmin & ¥ L 1
EEFRBEH) PCR EE

2.4 HMEAMALMET R Anti-His-tag 55 # 2 HT K
Xt F ik Stathmin & (117 401k. %4 SDS-PAGE i ik, % 5
sz g £, B b BAR T 4 T R 2 R 35 X107 [y kA
W& 5. 4% 3 B His HUA I Stathmin $7 1447 Western Blot-
ting % 5F AR R b R RE A X 20 F R R/ I B4R L TR
M % 52 Stathmin & H . X5 FRERT 19X10° Rk,
SN His 4725 FUE OB S0 26 . 48 BG4k 1 S R e £ 1
A kg BT B B H BUAR R A5, ILIEL 6,
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75X10°

37x10°

25X10° |
20x10° |-

M3 R ) 1 S TR M L3 5 2 DRI 3 W 4. PBS I
JBi3 35~ 8 4 By 50,100,150,200 mmol/L I 14 % J3i ¥ 9 - PBS 3k
JBERL .

B 5 SDS-PAGE ¥ E Rz f Stathmin BB

1 2 3

37X 10°
|

20x10° {0

1 BH A X B8 5 2 B %) B8 5 3 : Stathmin ﬁ E o
6 Western Blotting 8% Stathmin R

3 3t i

Stathmin J&— R g 149 4> %0 35 R 5% 55 41 B0 7TV 1k e 82
PRSP B B 1 . BRI A FIRE A R 19X10°, 4028
2K, — A N B RR AL X, % A Serl6,Ser25,
Ser38 Fl Ser63 It 4 LGB AN . H—A 2 C i
“UIRE” X % X T LRI Y o/ B TR R A R
I T2S = RARE AW, MO8 s A g™, %E
F A T A MM i b, R85 5 REEM
RYETRE - Stathmin [ 1E gy — R A 09 08 i s B Ol 3
AWMEE A S5 M8 M g5 4L s . Ak,
Stathmin RNALRE A Z R HALE A 45 & BRI 2N E AWM
it} (¥ IS 490 » Stathmin 38 78 R [R] /9 40 8 J& 1 3 22 /& i Stathmin
1 S [R]85 TR A o7 5T o0 728 1A 2R P ) 3R DTG O 4% 4 g
R A AR B s LI U 22 0 R PR R AR B R G Rk
PR IR K 4 R B 3 T 58 S R R ) 7 20 5 Stathmin
A5 R T 5 | R P90 400 B A 2 AT B8 . 53 b, Stathmin 7T L
ERNEESHETF . S5 EEEENY AR AEREE
AP EE TR EEMEM. Stathmin 5 MR r & 4 & R
K FR Y AE AU TE N g6 B 2 4 R I i e AR YR 9T R R
Stathmin 2K [ 3 35 2 88 19 @ 57 % 7F — 2 A 5% i 8 88 1) JA 97 25

e R EE R IR RS GG R IAAT 2Rk RGE AL He AR
T R A5 Sy B0 M FECAZ A Y S AE L AR AR R K P L B R
B A 09 30 T B o A5 AR L I LA B AR T X R GR R A
HEAT N A 2 R0 B PR JS 8 4 45 LR W 2 e O HL SO IR TR A R
KRGRIB Y 2 VAW RTE A7 B R BBCRIRT .
HREAL NGk i B s . T A R R R Rk R R B
IR LA A IS T IR AT TR L Rk TR
TR SR . O L BA R DL A 8 R AR K
Yo HL Gy 7= 0 Ak BE RS Ak L I RN %8 4 S e 0. AR
¥ 8 ] pPIC3. 5K # M4y ¢ Stathmin ¥R BB R KR R L
BB A AL B B (AOXD J3 8 F 43R5 F: RS 8 AT 20

TR SN IR B R R Gk . AE Stathmin R EH EfMA T 6 X
His-tag Kk bR% LW 82 59 10 s g Ak A 647 44k . B
B A0 L T TR R

¥y 7 Stathmin B ok % £ R 3R K R, 4lifk Stathmin 2 [, %
AT kB Stathmin 8 895508 0302 8K 58T B9 o A=
YR IT R 25 ) Y R AR B e AL . TR Bt W DL S AT B 5
Stathmin 2 [ 5 H A& A AH B4R FI 56 & LUK Stathmin fE {55
PP RER i — 2B WA T fi# Stathmin 76 MR & A2 &
HVE . Stathmin 48 55T i il 98 b7 i 4 A0 98 A 90 36 9T R
B O R AR TN T A AR T DA i Stathmin B8 FR AR 3R
Pk R Ny Stathmin [ 3#E— 25 BF 57 58 1 T8 22 5L il .
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