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# £2 4 K H F (Nerve Growth Factor, NGP) BB P AHMERE Fz— EXPEMEAHMETH
HEE LB, NGF & 7853657 Alzheimer’ s Z4E 50 M 30 4t 7 B 4 00 1 B0 2. NGF
ARG h SRS, O AR AL NG, ERHASARBEREER, 4%, = KK, Tl
23T hNGF 9 53R, B 124 G 3R 6 7Y P 36 1 R Oy sk AR 18 O B A A W JE 09 hNGF 1 5% , %t 34 5 a1
BRI RN B EAREMNE L, RITBBEMFZiH6 % —3451%, UAEE 4 DNA S8R,
J§ PCR %1% hNGF &5, AW EBEEFERN, f «hNGF B XBHETFHRERE, AW HT&F
EMEWEEE.

1 #HFud &

1.1 HE

1.1.1 W#R#k: E.coli RRI.HMS174(DE3).BL21(DE3)f JM109(DE3) ¥ A £ E R ; HEH &
pGEM-T & Promega 7= b ; #2284 pET-32 & T7 WHil 10 XER I TF(T7 B5T), hEERF.
1.1.2 T HE: [BH B EcoRI[.BamHI f1 Ndel B & T4 DNA M % Promega 258 7 $ho

1.1.3 i#&#: PCR AN AN Promega 207 =7 s DNA F 7153 7 F & 4 Pharmacia 248 .

1.1.4 ZEX3HY. MEHNEHEBEHRE.

1.2 &

1.2.1 PCRYWREEBE: BHTREHFT,

1.2.2 HEHEFR IPTG HFFIEL: B RTM4],

1.2.3 SDS-PAGE RMEH. SDS—-PAGE F ¥R 4 TR ; MEH# F A I £ B (Dual-
Wavelengith TLC scanner CS-910)153% .

1.2.4 E#4 hNGF (% E 00 (Western blotting) : HEABHREPEMMAERME, HE -HE
ENFHE—RAYRARH SN, MBS ik ¥R 1gGHRP,DAR B,

1.2.5 H hNGF EWFEWHME. RASAMNEHRERHLT (DRGIEME, RITm(1).

2 R

2.1 hNGF EEMME

2.1.1 hNGF ZEEH PCR Y ¥ . BN Ulrich U4 hNGF 2#EF T H SR — 43149, 4T
BEFRETCE, A 5540 515050 Ndel # BamHI WM B AU BT ERTH - MREEE, 519
mT.
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Pl 5 CCA TAT GTIC ATC ATC CCA TCC CAT C ¥

P2 5 CGG ATC CTT AGG CTC TTC TCA CAG CCT 3

BT WS W 94T 45sec, 55T 60sec, 72°C 105sec, LA IE ¥ A M T 40}l 2 (H 21 DNA IR,
# PCR Wi L /5, PR AE 1. 5% Agarose BLIKRE L 20 % — 4 Rk R4, (rBM Y T 3770p 2> T H, 5
Wite R Ema (MBI -A).
2.1.2 EHFRH pGEMNGF B F 7447

¥ PCR oM B e it pGEM-T 4k, i CaCl, BZHEHLBEA E. coli RRIF, B IPTG
B X-Gal # LB FHEM 1 518, SRRk 2 /5, HH T A& 1 Ay By R4 BB pGEMNGF, %
B MO R SR AT RSP, IEACHE A8 DNA KB 5B M A NGF Z2FFFI R 2ME, AR T —#
WREMEEM, (RARERRERRANHERLEL)
2.1.3 E A KB EN pET-
NGF #1898 ;. ¥ pGEMNGF Al
pET-3a 4+ $l & Ndel F1 BamHI EcoR I pGEM-T
TR, KA B — 0O S
RIS A, 7 TYDNA g TCR product
BRI 1R R T ==k E A RO R
pETNGF, ¥ B3 1L ¥ E. coli
RRIFHITHYEE £R R i
B I -Bo Amp
2.2 rehNGF ZEXBFTE flori
=k pGEMNGF
2.2.1 pETNGF £ FFE £ p- 58kb
WR . W pETNGF #1k
FRAMAEHE RS DE3 WEH hNGF

Amp” flori

I T4DNA ligase I

BamH 1
Nde 1

Nde ) Nde I
HIKB B P (E. coli TM109, Bamii 1l TUDNA Lignse [picp
HMS174 fl BL21) B BERE 3%,

B 1ml % B WA B ik BEAT
15%SDS-PAGE fri, Sis B8

BamH 1
& B % pETNGF/HMS174 hNGF gpooR 1
(DE3)B{#k, Laser SeHHHM 210 Ndel

ERE AU rehNGF 895 Bt
BEAMN 10% ~ 12%, B
I_C_’%ﬁﬁﬁwm SDS-PAGE E1 A F 0k R A R

# 8 pETNGF/HMS174(DE3) B {42 IPTG %%/, 76 14kDa 5 T RAME — %150 W BAFHM B G,
i pET-3a/ HMS174( DE3) 81 T o i A H Br e B 7t At BRI .

2.2.2 BN RS EEL R, W8 pETNGF/HMS174(DE3) % MW &) 9 th #E 17 SDS-PAGE
WIS, 5 8F /B NGF ZH1E Western blot, % % 9 : TR E %58 rehNGF #957- FR Y 14kDa, B
W&, HPES/ DR NGF iEEHFRME X RE(RERI-D).

2.2.3 BAFEYNYISE . E R AEEIEHNE . £ SDSPAGE Bk, rehNGF EEFHTE
Stk EEEEECE IR EOK A 0.5% Triton-X, 2mol/L JREM dmol/L RAVEHR A& HAGE
1% 60% —B80% , Bmol/L R R B E/S I AFYEM B 2> T 1% SephadexG-150 E AL TIE 95% LA E. @&
8mol/L RS, EFALA - REASHHK T, SHEWHREREKE, BRRMEELR X
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REBUCERLEE. A~ BN ERERMSTINEREWEEE, SRRV TRAHEMNRE
DRG R4 KA FE R, IF ¥R 100ng/ml, WLE 2.

3 e

EFEEOMRED, KBEFEE TEETRBEW BRI ZH
FH., MO E.coli 2FE TREEPFZEWH &, Bl T
.G ER TNF %, {HR kR 2B 500 B RLE 3 H
Bz ~ERFEEANAURE ERWEREZZVEA, €5
BHRES, KBIFRAREUEERKEBENRERSE, Ml
FAMFEWEFENEARE - ERMF KNG, RRFER
S FE S ECH T RO T, B E O R A A B AR

B2 SHIEH rehNGF(100ng)§9 4 REHEARR.
sy 5 e hNGF RFE R E D, RBES 330 TR, R ik
Hrh,g~0d BTy PRI HUKEARIE. BT E. coli FAEHBEAEEN K
AE. e g s R K BN LS T R TR TE, B A A R B RE R L R

oo BATELR P rebNGF 2 T 2R &, mMBRHRE
OB - MR ERE R LT - T IR B R S, WA R UG R - R RS R R R AT
AR R AR FAEGE & P PEG400 B FI F RO M B, BHEE AR TS ZEE,
H—FHHEAL TR EETZ T,

& ¥ I W
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Molecular Cloning and Expression in Escherichia coli
of Human Nerve Growth Factor Gene

Yu Ping Wang Huixin Liu Chuan Liuli Ding Hongmei
( Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing  100850)

Abstract We cloned the hNGF gene which can be obtained with human genomic DNA as template
by PCR into pGEM-T vector and confirmed it hy sequencing. Then we constructed successfully ex-
pression plasmid pETNGF with pET-3a. The yield of rehNGF in E. cofi is about 10% ~12% of to-
tal cellular proteins. The expressed product exists in the form of inclusion largely. The inclusion was
denatured with 8mol/L urea and renatured with GSSG-GSH. We exarnined its activities by Western-
biot and DRG method. The result showed that rehNGF has obviously immunological and biological

activities.

Key words Human nerve growth factor, gene expression, renaturation
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Yu ping ef al . :Molecular cloning and expression in Escherichia coli of human nerve

growth factor gene Palte 1

1 2z 3 1 2 3 4 5

bp bp

23,130 23,130
‘;3122 bp  Ts.a16 b
’ ,543 4,316 p
: 99:1 2,322 1,543
564 655 094
515 _u 695
1377 364 g9
237 i
237
A B

kDa

36.0 %
29.0
24.0%

20.1
14.2

. Analysis of PCR product by 1.5% agarose gel electrophoresis
ADNA/Hind Il marker:2. PCR product:3. PCR marker

. Analysis of pETNGF after restrictive enzyme digestion
ADNA/Hind [ marker: 2. pETNGF/EcoRI; 3. pETNGF/EcoR]1 + BarnHI
4, pETNGF/Ndel + BarnHI: 5. PCR marker

C.SDS-PAGE analysis of the expression product

1. Protein molecular weight markers

2. Total protein of pET-3a/HMS174(DE3)

3. Total protein of pETNGF/HMS174(DE3)

After the induction time is 0,1, 2, 4,8 hour(s) respectively

D. Western Blot analysis of the expression product

1. Mouse 2. 58 NGF:2. Total protein of pET-3a/HMS174 (DE3)
3. Total protein of pETNGF/HMS174(DE3} after the induction

= m
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