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ABHEEREATEXEHEPHNERIL

K8l WHALT KHEA KRLTT FHE

(REIHA%EYE WE 210097)

W OE BEBAPRELERHEF(HP-HGRHMER WD M TTWEEE ) TEHE
pETIlc RBHERZRE D EHFMELECEH Hup- NGFER, B ENRETDE
SDS-RIETH BB BB K (SDS-PAGE), £ R ER B - REK 27kDMELH, MRLBREN
FIEFY SDS-PAGER /T i — & 13.5kD 4kHr, SR BKAMN, RETLERSEAMN
14.5%. FRiB-NGFH L R HLEEITH WestermBlothy 55 R R0, “ RER A46HHE &
HRME, EEPEUSREED. BEEEFYTUENBEENERRE T RS TER,
B Ay AR i% 3 ik P Y A B A Y LR iR

XRA ApwELERKET, Hup NGFER, BFEFE, Hup-NGF. BEEBMSET

FEERKETFRVIBRERREZBRHLTHEINLEREFHAAKY, AEIEEL NGF
S MIERSHAFRER. EMLRG P, NGE SR8, W& 8540, S0 4 R i
MBS TEER, EIERSAE D, NGFHNEEREER T RER S, 3R 4,
PERAH B E R R AR ERY. &Y NGFREBETRERNARNY, REANSA
KA RH. NGF 4 F BN 13.5kD, TiFERECH 7S, Ho. pHIyEREHA MK, HEHE 27kD
MBI R _REA LM (FIRERECK 2.55)8, AB-NGFRH 241 MEEMBEA RN
ZRK, BRI ERE NAR 121 ERRBELH AT 118 EERREARN, E&8HST
EBER, HEHR = HmEY. EW-REQIKDERRaFmALASRERMBESE
#, M BRI EEN _RAEBESER NGF AW EH e EL.

KEK NGFERISIBMEMS R LR e ERNANBENERThE KR
# NGF™. BAIBT A K Hup- NGFEEE A AR GEEFH PCR FILB M, 2R F R
SCER BT HRGE ) HUPNGFEHE FP 2 MF, 210 360bp. BT i# —HTRAPRSEK
HFEEEAZYHIIEE. SRR, BIERAY Hup-NGFEHE R HHH R EE
THXBHEREE &S, FBARHRS, M BEYEHERE.

1 MEfF %
1.1 EEHMRE

* BAEFERVEFRNS TRIEE.
*+ HARPEFELALRE.
X TF1996F12A9H e H,
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430 moOoE B % # 37%

BB R % B s Bk pET L, X BB BL21 (DE3) N M R EB K2R H 4 TR1%
Eht.
1.2 MEEERN

R HFE I JIRE. T4 DNA #8. B FRBIRES TR, NSEE N N X P LR
BB . 25 I 7 19 7E G0 IPTG 98 B Gibco-BRL 28], M BRI B Sigma 4vFl, HAl
WA AR Y E RN, RFRP-NGRN £ e Hiik hh EAGR LEM. DNA PCR
RIES TR S ABCIRFIE—¥H%R gGME EEEEYTRERL A
1.3 RERRE

Bk DNA #51 %, N5t , T 40 50 04 1y 3 J % 57, B4 SORR (7] 9O 3t AT
14 EHENESREARREFWOSE

RIS EBREM A LB %, 37CHEIR, AR IEREL 1:5084 Lo 43 51 8
FA 3 Sml HEERAE P, VCREBRAZEOD=05HEEMA PTGELKEHN
tmmol / ml, 37C &4 8h, 7E/ [ B 6] Bt 4+ BULEE, 34 B SR 4%, RIET M OD fH.
1.5 SDS-PAGE"

B |3 8h MBSy 1.Sml, B0, BUTIE, A PBS B el iliE — . BRI MA 248
R EMEGER, 100C Z#h Smin, Bk, £ DR HE R-250RE,
1.6 Western—Blot"

¥ 44T ¥ MK, 855 /8 Pharmacia B Multiphora Electro-Phoresis system BN
KE L BB BioRad0MMA BRI -, AFH 4N HEAHNA 1h EREMA—
1 Gt BLB-NGF & EREDIIK) . 4C 1B, FAEEEy TRAFAMFERRIEN 5, RE
s ABC M SISk, A 41 1- SR A s EAY RN E ARY.
1.7 rHufNGF&EWEHEERE

SR B B AR S ORI, RS PBS e =K, /5 50mmol / L &
K% (pH4.5) / 0.15mmol / L NaCl R @ ¥ &7 U, F#fT AR, & LF, - 20C
A, W od RIS ERNBE, 8 H S BT ENET, HETRBETERT
%A B B 6y 10ml 48 B 3 3O b, 37C IR ¥ 30~ 60min, LT WER, B AY
100g / mL, 100ng / mL # rHup-NGFZ B A 4ml DMEM ¥ 3¢ & (pH7.2~17.4) , ¥ s &
B AN ASE SRS, F 37C, 5%C0, 8 EALBIEE P 5% 240, AE ERERRY
R A,
1.8 rHup-NGFEZEXFHRM

A Bio—Radff) GS-700 Imaging Densitomenter 39 # (GH 1T SE 51

2 R
2.1 WARRMRE

5 A £5, 45 R Al PCR 77751583 19 A B -NGFR B #4750 247, B 4R i 7 91 52
48[, B Ndel # BamHI %86 Y1433 360bp K Hup-NGFZ A, LB ST ] B B, AR
S BEA pET1ic k& k) Ndel 1 BamHI B8 1 {5, Al T, DNA EEMHSTE
B, 6CEENE. MEHRLAKBITH BL2! (DE3) ¥, BB AL T-BtiTiR R E 2. H A
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Ndel 1 BamHI R0 1§ (LB AT, M YIS A 360bp /N T BEAF, A v EA K
B, ¥4 K pEZO1.
22 FEXMHAY SDS-PAGERKH¥FEE

¥ Hup-NGFHI FE BBk E coli BL21 (pEZ01) MR k3 BBi#k E. coli BL21 (pET11c) %
3TCHFRE 0D, = 0.5, RGMA PTG #F 8h. {EHEHEF A HM LR EH R PTG,
ITCHATHF. FHENEEREDMT 12% WK K SDS-PAGEL B, SR AB AR, %
REMENEIRIEHHES HRBAENBETAIMEE) T UER— LW B E S
W, 5+ B9 27kD(H 1-A), 5 NGF Z R &2 FRA Y, MER T8 B0 o B 2
(B 1-B) R 27kD #. FEIEFHFIPEBA 27kD 44 (B 2-B), HEFRHIEHERBE.
ERLMEHFEIRAEHE D CBERBEENFRFIA 6mol / LIRE) P —BE&H3
R 13.5kD, X[ NGF B46#15 FRA Y, ZEZ SRR Bl &k LG 13.5kD 4 F&

A B M L' [B] b F

27 0kl

- 184 kD

143 kD

- 60 kD
30 kD
23 kD

13 S kb

B 1 rHup-NGF#57% M R % SDS-PAGE B2 rHuf-NGFRE#f)
1 K A S 05 B3 SDS-PAGE#H#7
Fig.1 Urea SDS-PAGE for the expression of rHuf-NGF Fig.2 SDS-PAGE analysis of rHuf—NGF
A:  Nonreduced E  coli BL2I(pEZ01) expression protein expression protein
(induced 8h), B,C: E coli Bi2l(pETlic) M: Protein A: E coli BL2I(pET11c);
prestained marker (43kD, 29kD, 18, 4kD, 14.3kD, 3kD, 2.3kD): B: Nonreduced expression protein of E.
D: Redued rHup-NGF cxpression profein (induced Sh) E: coli BL21 (pEZO1);
WestermBlot of reduced E  coli BL21(pEZ01) expression C: Protein prestained marker (43.0kD,
protein; F: Western-Blot of nonreduced E coli BL2I(pEZO1) 20D, 184kD, 143kD, 3.0kD,
expression protein, 2.3kD)

KB AW, LAHHELHME, XEREH rHuB-NGFRIAFY & BHSE S8 14.5%.

23 REFWHRHEE
He BB BT Bk v TR 4T Western—Blots 87, & JL7E 5K i B 49 B RUR M P A 27kD
RIS R ERMA, ERLMROREBERMA S A 13.5kD H FROGTEIN
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R B 5

§.p-NGFIA AB-NGFH 90% ) [F Wbk, IR A1E T %4 B p-NGFY £ LK,
S0 T A 89 B-NGFX /b BT BR 1 8 L. Western-Blot B R £ 27kD # 13.5kD 4+ #| &
P A ENE, T A JLFBLA.
24 FEEHOEDEE

e B R 7 S R TR, A4 BIREAT T S ARSI RR, S B A AL 10ng / ml
1 100ng / mi 8 rHup-NGF Risf=4, X —HZ A5 H, AYTEHMIA RS BREREEL
7 TLp-NGF 3 S FE 2 4 TR A I, THEEHS FECE 10ng / mi 9 rHup-NGFH , B
HHeTEBEEX K, X ¥, £E 100ng / ml rHup-NGF= ¥ 3 3t i, o R
K, B4S 10ng R IGRBEMM, XHVIBEE rHUpNGFH [ 19 7+, e I R K E
MEERLSEL (E 3).

Bl 3 rHup-NGFRE#H S Wit &2

Fig.3 Biological activity demenstratin of rHuf—NGF expression protein
A: Without tHup-NGF, B: About 10ng / mi rHuf-NGF; C:. About 100ng / ml rHuff—NGF.

3 itib

Alessandro Negro % A% 3t HuB—NGF‘Eﬁ%ﬁ%*%ﬁiﬁi&ﬁﬁﬁ?%,{Eﬁiﬁ?ti
(LA 3%, J5 HL AL B 0.2% 4 A s e, A 13 F I FA IR B PP S B FFEmln,
T T3R5 60 Hup-NGFEE K B AT h i Rk B B X 14.5%, RN M RERE
B T7 EEREHTFALETERNRERERX. SCHR 8 HGH BB NGF E Xl
Fh i RAREA 0.1%Y. EEH NGFRAN NGF 2B % R 8 0 R B4, HERET
ﬁtiﬁﬁﬂmﬂ:k&ﬂ%ﬁﬁ.izfﬁﬁlﬁ‘é‘—%ﬂh{flﬂﬁéﬁzﬁﬁﬁﬁﬁﬁﬁﬁ%,

NGE 0 4 47 5 ¥ 45 5 B 3 — B AR B M SR AR MOHAT , B E M AUE SR R A A ML 3K
MEnR, FEES HRBBHENER. diiﬂﬁi%?%ﬁ&iﬁﬁ%%%ﬁmm%ﬁﬁm
ot W R, od B AR A S ERERR A FRT, RAEMAE
rHuB- NGFi= #1149 DMEM 35 3f #, 7 o I35 F 70 M3 0 A T, BEAT IR SR B MRS R, =
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HMANEFRFR 6 MERMET, T—HBER R, Bkl RUEEAT o 3 e
SRERT KB RELHMEEY RN T, 6RTE,

i SR EARAENREER T R R EEE PR TBEEMNEIBAAR
BERNTER.

F £ X #&
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THE HIGH EXPRESSION OF HUMAN B-NERVE GROWTH
FACTOR IN E. COLI

Zhang Jian Zhang Lingyuan® Zhang Xiran Chai Jianhua®® Li Chaojun

(Deartment of Biology, Nanjing Normal Universitv, Nanjing 210097)

Abstract The HuB-NGF gene encoding the P subunit of mature human nerve growth
factor was cloned into the pETllc vector under the control of T7 bacteiophage
promoter. The SDS-PAGE electrophoresis results of nonreduced recombinant products
showed a clear band comesponding to homodimeric (27kDD)) form of the molecule. But
the SDS-PAGE results of reduced expression protein showed a single band corres-
ponding to monomeric form of Huf—NGF (13.5kD). It represented appromximately 14.5%
of the total cellular protein. Both of them were immunopositive on Western—Blots with
rabbit anti-m B —-NGF polyclonic antibodies. And the recombinant product was
biologically active on cultured chicken dorsal root ganglion neurons. So it demonstra-
ted the feasibility of synthesizing the biologically active forms of Huf-NGF in E. coli.
Key words Hup-NGF, Hup—NGF gene, Gene expression, rHufp—NGF, Chicken dorsal

oot ganglion neurons

*  Namjing Military Medical Insititute.
=% National Key Eab., Fudan university.
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2 755, ( 20 R I T AR 1 RS R
HEAEE

— o 1,2 e 1 2 2 1
SWE WEE BFH ®BOIE ZAN FEH
(gl R EGREERE R 430070)
CEBIMHAF LD THREE EM 350007

B B BATRELIRY (Preudomonas pseudoalcaligene) 5 DNA £ San3 Al #4- BRI #
35~ 50 kbDNA A B 54 BamHI £itE{t & CIAP ZbER3E R ¥E s plI28s £ 8, I A BB #F M LE392
HEE HBEFEHEANENEECE, B THREHEFEAMEATFRERNRE
T K8 — R LA W SR T I 17 B 15 1k A BBk LE392 (pHZ1401). BG4 pHZ1401 HASSH IR
DNARF B #fT R, AW 2548 T R A 68 A8 W B HBI0L(pHZL402) #
HBI101(pHZ1403), 15 BIR#H 29 kb 3.0 kb T E. PSR BAH 2o ER
K. HB101(pHZ1403) B4 8 05 8 i5 vk 1 HB101 (pHZ1402) & 4 4%, & H K H 60 5 15,
X X-wENRE, WhREneE, XERE

WA R AWM &4 T/ RMBIEN 4 79 H mEae — M8, Kmish G-
Yo Hh R H M — A IR, TR -MEEN T M NATRRMT. #
B EEREAERFIFEAL. N RRXXBY~BAEEENERANE. 554, 8
Pimg X KR MO EAER T AMERERES THBENTHRELD, MUAELFE
MSEMN#HTHAE —EOEE. Hij, AfREERAEFR LEMNE CBIMER, 5
RARZERS R, UREEHREN R, FFBELT TN —REW, BRIEN
MM AThRERI M SRR, 257 B A M B 7= A A9 i B B B A R B RE S A Rt SR RO 4R
A HE—BEPHEETERAE) EXHAR. EEREGT, ZEARSRE, AR
FHTEEUHE T A ER, Hit, RINZATHBS TREBRAERR, REX
7R AR S B PR A B, DL R AT B ST T, A SCRPRGE X A4 SERE
X,

1 HRFF &%

1.1 #¥H

1.1.1 EMAER. X7-RBBERE (pseudomonas pseudoalcaligene) H BB MK EE
Y TR EREM. XBHITHE BHB2688. BHB2690 AR AN EAERED, KBTHE

» ARARBEEETASREBERFES BFRZE M AA XS AT INA RN,
#F X T 1996586 H 24 H i A,

© hERZRNEMFRMPTBARIES http://journals. im. ac

cn



6% PR TR B P R WAL R () S 435

LE392. HB101 #£ A5 TE £, ¥5 8L plJ285(38 kb, R cos i A MEFHFRBEMUHERN)
HERL pUCH L8 (FE 20 YE 5 RE #8440 o) B 3% F0 4% 40 4 ) 30K (2140 (3],

112 BHEEEERELEE. KBTFEM LB K LA %Y, 38 YHE, B 100 pg / ml 895
¥HFEXR.EFBERITC. X RBAREANREE LAEFE AR, BOE-MIERE
HEREERE (%) HE B 25 EKK 10, /DES 1.0, NaNO,0.5, K,HPO, 0.5,
pH9.4~9.6, H SRR AL K 28C.

1.1.3  E§ANAN: Sau3AlL BamHI, T,DNA ligase. CIAP #l RNase % T H M B Promega.
Gibco-BRLF Boehringer ¥ 20 7], E¥XHHBEMP /T B WA EXEMPEARLFL

1.2 FiE

120 EEUEMHERE. WI0R [2).

1.2.2  FHYEE A T 000G B G S A0 0% 26 B BE B RS IE PR GO R . DA T RR H T AR g
TR, UEEM ERETYHTER. UNOHEERER" T BRI 8E .
123 MH#E#EEAFHOTERE. WCH [2]. '

2 X

21 EREXE

211 AR BHEEWNSBERERY.
e xh kK B#F B BHB2688 1 BHB2690 # 17
AREEBRERENEE. XFAKARR
IR B S0 A 5 SN R UR, W o] B TR AT
B HEaaEEARRY. BEERY
FIAMEH (K DNA BT MMM E. SR W
7.8 % 10%.

212 EHBELEMESDS DNA MRS
DB S BEAZENES DNAY, B
HMUI&E. REBUERFRFEEPE
35~ 50 kb B9 &4 x5 DNA #17 K 2 8§
B.210%~40% EEBREHEEL. BAH
B UL OE, 4 3% W £ 35~ 50kb 9 DNA K
B

B 1 483 pHZ1402 # pHZ1403 0K BB AT 8

213 ¥ BY. £ BamHI k. difk.
BN p28s Bk S5 S EADKINE
HELAOIIMS FHOER, B, HAORRE
PR YRS TB PA K EEO KB
B LE392 i 37 8 3% 52 8, AT 3K 43 1 000
Z4EAT.

22 MERN

M1000 MERTFHRYMBENRE

B B i) BB i S S
1.HBI01(pHZ1402); 2. MR EAKEENER
MELEHEREXLME— T~ ERET; 3. HBIOI

(pHZ1403): 4. KEG#F M HBIOL.
Fig.1 Lipase activity of E coli carrying pHZ1402
and pHZ1403 respectively
1. HBI101(pHZ1402); 2. Asubclone which has a halo
on the tributyrin agar plate and no orange
fulorescent halo on olive oil and Rhodamine-B
agar plate; 3. HB101 (pHZ1403); 4. E. coli HBIOL.
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KEEHEMELA T, HEMNHEATERG, KB EH LE392 (pHZI401 )} £ #4 350nm F K
HAHEa%EE, WA N e BE LE32 AR 2k #hag e ig.
2.3 pHZ1401 MITETERE

%t pHZI401 M AT A B ST/ /R, AR T T 4sko kAL BB EME Y
DNA FE. ¥ pHZ1401 A Sau3AT K64, UL pUCTIS A #E#T s ke, ATRB RIS T
R T SRS T MU HEEMEE, 2B B HIER T R T AR G B &
BIEHE, ENE HB101 (HZ1402) 1 HB101 (pHZ1403). 15 & T i /9 5% Y6 B LU T & 22 5%
MAkEE, AMLIPFAH BREE(E D).
2.4 EREFHERBNBTSH

4+ 51 H EcoRl. Sacl, Kpnl. Smal, Xbal. Sall. Pstl # HindIH /AR 4 Y185 5 pHZ1402 fi

. ﬁ'ﬂ E g pHZ1403 #1785 V1 5 4, #4E S
nsert in , N B OIS 4RIE 2 BTR, pHZ1402 )
pHZ1403 AT H RSN A B
pHZ1402 EUH kb EBRE, RERIEH
B A A EELAEIX 2kb A DNA
pHZ 1403 T I M.
25 MR
U T TP W T 25 R B BN, HB10)
° ' ? i : S¥ (pHZ1402) . HBLO) (pHZ1403) &
E2 pHZI402Fi pHZ 14036 5 51 85 1 15 HBIOI F R AT AMEFHE
FigZ Restriction maps of pHZi402 and pHZ1403 BH=TEHWET®RL,37C

¥ 24 h G, FTRUE B, HBI01 (pHZ1403) = M7k i I B K, UB101 (pHZ1402) K2, 10
A ATHELME R/, KIEHE HB101 RITISHBHEE.

A NaOH H # 7 & % #8885, % HB101 (pHZ1403).HB101 (pHZ1402) # T
LB,37C# A 220 v/ min ¥ FE 16 h, BIE L HIR 102u/ ml.25u/ml. XFFREERE
BMTHERBFRE 28CHE K220/ min) W F 320, BIER 200/ m, B,
HB101 (pHZ1403) B 47 i &9 B§ 65 75 4 27 HB101 (DHZ1402) 89 445, M L E A PR B Bk &
FREAREFSDHEOEER 5 &,

3 it

AN EERMAAZTRINMETRREAEN. B EZVREEEE
AFERNKRE Bk, AXBRYROGEREENE LS FRE T H 4L %
FEHEE, IREHE D TSN Nk, AACEREGIEESIEIBER
B 9 Bk

MEBHOZXMHE TERNAMTRARFEBEGAEER. HHORNMHNE
REBFHIBNEN UM ERBTHREATARERASERY. BELBEHME
Ui 4r ., pHZ1403 (6.2kb) 5 pHZ1402 (6. 1k0) ¥4 R BEF & kb WEB X, E—E
ETHEMEEHAEAR(E?2), REEpHZIM FENLTSAZE EHN T HEE
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FHER pHZI42 FHEUTHAER THMN HERHE, SR TR IR DNA £ &I
KNGO RBAXFHELAFH L PR,

2 % x ®&
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CLONING AND EXPRESSION IN ESCHERICHIA COLI
OF AN ALKALINE AND THERMOSTABLE EXOLIPASE FROM
PSEUDOMONAS PSEUDOALCALIGENES

Weng Lixing? Hu Zhihao' Deng Zixin' Shi Qiaogin® Wu Songgang’® Li Fudi'
(' Huazhong Agriculture Universtity, Wuhan 430070}
(*Fujian Normal University, Fuzhou 350007)

Abstract A gene coding for an alkaline and thermostable exolipase of Pseudomonas
pseudoalcaligenes was cloned nto Escherichia coli LE392 by inserting Saud Al-
generated DNA fragments into the BamHI site of plI285. Four colonies with esterase
and lipase activiies on the tributyrin agar plate were isolated by screening the
constructed pseudomonas pseudoalcaligenes genomic library. Only one out of the four
positive colonies showed lipase activity on the agar plate contatining olive oil and
Rhodamine—B. Subclones of the 45 kb insert carrying lipase gene was obtained in E.
cofi HB101 using pUCI18 as a vector, two of which (HB10I (pHZ1402)and HB10]
(pHZ1403)), retained lipase activity, but the level seems to be different. They carried
3.0 kb and 2.9 kb inserts with a 2 kb overapping sequence. The lipase activity of
HB101 (pHZ1403) is about 4 times higher than that of HBI01 (pHZI1402),as 5 times
as that of original strain P. pseudoalcaligenes.

Key words Pseudomonas pseudoalcaligenes, Alkaline thermostable exolipase, Cloning
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