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T E, IR e A v R
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T (nerve growth factor, NGF) . Ji il VP28 957

[K-F ( brain derived neurotrophic factor, BDNF) .
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HIER T (ciliary neurotrophic factor, CNTF) !,
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VF 22 SRR U W A0 22 JIRAS(E0) i 22 40 e & 7 A1
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melanocyte stimulating hormone, a-MSH) . {2 I
I B2 Jii i % (adrenocorticotropic hormone, ACTH)
S BEACTH (410) BInAJIR BURH 8 0 1y B 57
I, A A 20 A 11 Sk AR Kl T S AT
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(vasoactive intestinal peptide, VIP) WIA£3H. It
EP, ACTH (4-10) [N AAT S 1o 208 FRin 1k B
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(LEVRIDE (TR

[ ) JE L ek pET-28a (+ ) 1,
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ai b A PEN ACTH (410) -GDNF @4 8 1 Gk 5 F 2 dh A bt ph 28 oo £ am,  fER R
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B, H N -NTA BIE— 2 ikaifh |
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L1 Pl KL
(DE3) . #44& pBluescriptSK (

kl%ﬁ'&f TG1. BL21
. RILJFTRE pET-

28a (+ ) MHIARSER ’f‘f?k'(j' p(,hM GDNF Jii ki
H A S 56 5 R IR AF
L1.2 il BRGITEANDIEE . T4 DNA I 42 5 .

Klenow M . JJG4- 135 . D3 . B27 JG I3 5% 5%
LR DMEM }i783E 4 Gibeo BRL 2 ) 7% ;. Taq
DNA &8 048 L 2w ™ &y ACTH Hiik A
Pennisula 23 7 7™ fif; - Bo1E B2 AR A AR IEG 1F “E- P H TG
N AEY TREA R ™ 5y GDNF $iifk . 7N
BD-FAC LB YRS (IPTG) A Promega A ) 7™~
fh: Ni¥*-NTA Sepharose 6B Fast Flow A Sigma 22
EIRatiT

1.2 H#

1.2.1 PCR XM: MU 10 ng pGEM-GDNF Jii ki
BibR, $0H I PCR N4, KRS T 94 C
A5PE 5 min, MIA2U [ Taq DNA BB4HEE, 44 F3)
ZHRAEIE 35 ¥ 94 CAEYE 1 min, 55 CiB/K 1 min,

72 CHEA 1 min, fJa—MEH 72 C VY 10 min.

1.2.2 DNA H4 v b fe JL %56 TR R 2 55 b
T AR LA A ENE (30000048) AR < T AR
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P& . BEUIRN . BT . DNA [ L S RN
N AL H S B SR | 8] WSS EGEST. DNA
WF K H Sanger XU 281112,

1.2.3 ACTH (410) 5 GDNF fl & Jk [N £ iA:
FERRT R IE FORLIK K F 18 BL21 (DE3) HLlE 7%
T LB (% KIBHE % 50 mg/ L) ¥igRiih, T 37¢C
RigRid o, LA 2% (Lefl, #fh bk 90 1 B b
LB (&% KA ZE S0 mg/L) HigRMiHh, T 37¢C
%% (300 v/min) }iFE 2 h & Aol 0.6~ 0.8,
SRIGIIAN TPTG WL | mmol/ L, FiiZ K
F73~ 4 h, HJEHCEEN A g0, BOOWUETE K. 1%
0. 1 A goolil 10 1l 78 K FI AR 2 x SDS- R A
A5 0 I TR e v VK R 28 1) LR ) IR A, A
5 min HX 20 ul R, HEAT SDS 56 P M 19k e ek i /g
VKT BT LA 2 IR 5 R

1.2.4 KLY mbEorbr: WEERIAHE, HI1x
PBS ZE# (8 g/ L NaCl, 0.2 g/L KCI, 1.15 ¢/ L
NapHPOy4, 0.2 g/ L KH,POy) V%), A
B, 12000 g, 4CEL020 min, 435 H LSS & oC
VEHEAT SDS- 5 R 445 Tt e i Jle v 3k LA 23 #r 2Rk 7= )
PRV R AE.

1.2.5 RIE“PRSEMZNTaitb s k. WedE—
SEREZIA T, H 1 x PBS BIR )5, M I,
B AT ERE T 20 ml 45 & % bW
(20 mmol/L TrisHCl, 6 mol/L JXZ, 5 mmol/ L I
e, pH 7.9) 1, 12 000 g, 4°CEL 15 min, H
A B ETSERL 3 AR BEE N -NTA B
MEaEFkE, WS 0.5 mV min. SRJG2ELL 10 56
AR G5 O e i i, FELL 6 fr AR M kiR 22
MW (20 mmol/L TrisHClL, 6 mol/L J& %,
20 mmol/ LIKME, pH 7.9) Peli24&E A, &bl 6
R A B Pk B 22 W (20 mmol/ L Tris HCI,
6 mol/ LK%, 300 mmol/ L WKW, pH 7.9) e H
MIEE. VKA T, 4% 1010 (9 o] 22 1% H )
SV ZE MW (50 mmol/L TrisHClL, 5 mmol/L
EDTA, 0.25 otk BB e H OBk
1. 25 mmol/ Li& [ U4 B H Ik, pH 8.0) i
L. EACHEETEEMEL 36 h, RJGH 1 x PBS
GE P BOE TR L SR ) S R AL gy, BTG
W, J30% PEG (M, 22 x 10%) ¥4 5 (4 i,
Mk IG, RWURTE, - 20 CLRAE.

1.2.6 FFHih & oI RAF G R E: HHirha
TCHE IR S OCHR [9] Wik AT. B ARG B
(E12-E15), JCBAMRH], WUH AT 8, 00 4 15 il B,

mmol/ L
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JE AR 2 25 A b PP 28 s, VR R4 i E A
1x 10° N/ ml, HRpT156 H 2 5 M2 1% (poly-L-
lysin, Sigma) fLHEAFIY 96 FLETFEM, BEALAIIA
o 100 Bl HEFRMUE CO Higfft (7% 5% CO,),
37 CHY IR, HEFRERE 2 R, HRAT 2% B27 MG
I 55 % 2, [ B 42l in AN ACTH (410) .
GDNF . ACTH (410) -GDNF i35 A BSA &
107 " mol/ L, HiKd 3~ 4 KA — k., 1747 [FFES
fF—H IR E 14 K. K —Hebs A 2 8k
[10] JiEAE MTT Je ¥, H BicoRAD 550 4
ELISA BN A {6, FEI 570 nm, &%
P 630 nm, FALEL 10 K.

2 & B

2.1 ACTH (410) #1 GDNF st&ERFEBIEE

LL pGEM-GDNF Ry B, Bt mAsly: 5l
W14 5-GGCATATGGAACACTTCCGTTGGGG-
TGGCTGGCGGTTCTTCACCAGATAAACAAAT G
GC3: 51 2 4 5-GGAAGCTTTCAGATACA-
TCCACACG3, #"#4 GDNF JE[H, #4358~ K2y
450 bp [ B, 7€ GDNF JEH [ 5 i 5| A 4 it
ACTH (410) (Met-GlrHis Phe ArgTrpGly) M
T KB (Gly-Gly-Gly-Ser) [ # 1F 8 I 41 &
Nde 1 BfIA7 21, 785 GDNF JER G 3 5| N Hind
A VIAE AL, #F PCR P24 Klenow Fig4hF, H%4
EcoR VEEV)I pBSK (+ ) FORAHER:, Hib KW
FFE TGL, it Nde 1 F1 Hind NINUEG V) %58 &4
AN B AR BRICPHPE s BEREA T IR, P
A S AR 54—, 4l ACTH (4
10) (PR P4 C il N GDNF JEH 10 5 i, &
AT12Z 1) LA G B4 2 0T B R A% T R P U AR IE .
2.2 ACTH (410) 5 GDNF gt & E Q& KB
B R BIRIE

¥ v pBSK (+ ) JHURL A [ il 75 ik 5] B
A Nde 1 . Hind DDV, B A8 2505 5 ok
2 Nde | - Hind HDSUES V) ¥ i RL pET-28a (+ )
MR, M TT B3 3E N KR 38 Rk i
¥i pET-ACTH (4-10) -GDNF.

bR A A 1 20K JFURLEE AL K AT B BL21
(DE3), #AT IPTG i3RI, 1137 CE&MF TR
KIE 3 h, 2 SDS- T A H Pk e 488 Jie R Kk 43 A WL ¢ 28]
HEWS TR — BN RRESW (B 1), X
ERANEHEEAM 30%. HE— Lk R IEFH U H
B0, 2 A ORI DU BEAT SDS- 28 PN 4% T
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Fig. 1 SDSPAGE analysis of overexpression and purification
of ACTH (4 10) -GDNF fusion protein in BL21 ( DE3)
I: protein molecular mass marker; 2: bacterial total proteins hefore

induction; 3: baterial total proteins after induction; 4: the purified

ACTH (4 10) -GDNF fusion proteins.
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Fig. 2 Analysis of ACTH (4-10) -GDNF fusion protein
expressed in BL21 (DE3) by Western blot
(a) Western blot with GDNF polyclonal antibody: (b) Western blot

with ACTH ( 4 10) polyclonal antibody. 1:

protein moelcular mass
marker: 2: bacterial total proteins before induction: 3: bacterial total

proteins after induction.
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fi] 5 A4 B RGN T ROR, kT
BEAGREE T (N L Zn™ L %) 52 %
AR R g5 S sr. B F74E ACTH
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PAZIEP“HILL N -NTA BHIEkaifh. (LA i
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FIRE, DMEEAR A RARAEDS S N 44,
PR B MR e Ve PR R AEE — 45 A A E A S,
FRCA U6 JBE 22 ph v Ok bt & — 45 & 7= ACTH (4
10) -GDNF il 232 1. SDS- 28 74 475 Bk Jie 368 e v vk
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Z e M T Al Ik 90% ,  HLAE B IR B AE
FT T i i R 3 ik HE B i ok o 10 T4, Rk
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Fig. 3 Effect of ACTH (4 10) -GDNF fusion protein on
the survival of spinal cord neurons by MTT measure
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SN LA (P< 0.01), IL{EYFEE 02 oA7
Wi AR 9% T GDNF & E (P< 0.05) 5 ACTH
(410) ZJk (P< 0.01).
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The Recombinant ACTH (4 10) - GDNF Fusion Protein and Study of
Its Biological Activity”

L. v 1 - 1 . .1 . L2
CHEN Zhe Yu'"?"™ | ZHANG Yong", HE Cheng", LU Chang Lin", WU Xiang Fu”
(“De;mrfmen.' of Neurobiology, The Second Military Medical University, Shanghai 200433, China; 3'5."mngp‘mi Institute of Biochemistry,
The Chinese Academy of Sciences, Shanghai 200031, China).

Abstract The chimeric gene of ACTH (4 10) with GDNF was constructed by PCR amplification. The fused

gene was inserted into the expression vector pET-28a (+ ) and expressed in E. coli .

with a level of 30% of the

total bacterial proteins. The expressed product was purified by Ni** -NTA resin, up to 85% purity. The results
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of activity assays showed that the chimeric protein could significantly promote the survival of spinal cord neurons

and had a higher neurotrophic activity than ACTH (4 10) and GDNF respectively.
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(U T O Aol S AR B AR T, BUMT 310029 2RI L 52, BN 310020)

ZATI AL A AL A 20 4L 90 “EACHT Ik 2 ki B
Lisk, DNA J3 81 £ e — H AL T 48 38K o 2 b,
GenBank (175 5t RERG 14 A H st — 8. Wifal 78 45 F) H X 26
AT (R e, s S B e B F O, Rk A S
o TPk R TRATT I . K 2 ) A K] B A
SEAEAEEE B A Bk Rz b, REAT R YR LA Y o BT
BUBh &5 M A T fig o e, JCHEE 1995 4E Lok, 23k 74 b
B (IR EST) M)z M HL, Ok R RORE IR AT K A i R
AT RO T SO Bl Ay, AR A B TR A 4 K
FESEAE T R () 42 ).

J I A\ DN A SR Hh it LS A B B JE A7 0 ) T 3R
138 4r cDNA 1) 3 8 5 i 1y 51 B Oy F 05 ¥ B bR 28 (EST),
— B ACRE N 300~ 500 bpZi A, B EST A 2 baad i 4 &
1) 50 1 38 4 ] 1 Bl e sk P, EST AR 4k 5L ih Sikela I
Matsubara 1, 4 Venter JOHBERN . EST M /¥ 19 &
HOEE, ff dbEST Pilidsk BB —H £ 4. X
Jrid AS AL AT L B — B DNA 2t 75 40 & JF il B i HE 48
(ORF), 1ij FLAERFAG M &5 1% 58 B oy 4 1 R okl -1 1y B
PIgiat. R EST 115 A AL T IF UK RS [, 304
IV EST HIXHEE D, 1998 4E 12 H 56 I8 [§ 54 Y He R A5
Bl (NCBI) A& R EST 2 H SO Lk JL T
gk, IX U EST AN A R4 A D 21030 A2 P 0 iy i A el T oK
AL, o BER M S REWE TR T A A5
MEAh, EST 1R 2 Bk R 1) % e B2 40 T 0 S 1],

E BN, BT R 2 M0 EST, LN
FBl S LL R LA AT a AN B E 0 (30 50 b R
A B Contigs, 1 A 4K DI e s o kDR 45 040 43 #r
(W& AN PR do JERDE LI BT e HEIRI A 9
Bro BT RRUR, A< SO WA R R A K 1] 22 1) 38 EST
1 FH.

EWAE BV (bioinformaties) A& H 2CBEALE BLEHF 1
WAL B R WA A I R, ALEUR S B R O
K AW B 0 — TR A e B e L oA
BIL I &6 A A = K 2 4.

EST 15 5 20 BT (R 3 A< R i DR 4 40 (X0 30 ( fi]
CDS) Y EST #dl L - 4R ESTs (hrdl: KJE 2
100 bp. [ ¥ /T 50% ~ 85% 2 [i]) - JIfik ESTs 5
GenEmble £ 4% FE LL 4% — 48 HH o % B& ESTs - 1 55 dbEST .
dsSTS . dbHTGs . MGD J2 UniGene $46 ¢ b e d 5 01 5% 41
Contigs = B iH 5[4 #EAT PCR 4™ B9 5L 0 16 DN A S0 & 1L
cDNA b f 5 BEAT P PR R AT K DN A —~ SRR SE 47« 45
AN gt ol U T

By «JaAeR Al m AR Bk, A6 R I
D GEE I R P ok @R SR . i EST J- 8T A 1
BV A W IR, A B B TR 1) e B Ry i 23 A SR 40 T A
Rl M EST M&E4 b, SORE % A A8 A B
AT FRATT AR AN e B ok 0 i R AT T 2 2 A



