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Citraconic Anhydride Modification on the
Recombinant Protein Expressed in E. coli.
Feng Dan, Yuan Yong, Zhang Yingmei, Feng
Lan, Fan Hui, Di Chunhui, Song Quansheng,
Ma Dalong ( Department of Immunology,
Beijing Medical University, Beijing 100083,
China) .
Abstract
increased by citraconic anhydride (CT) modifi-

The solubility of the protein can be

cation. According to this principle, the effects of
the CT modification on the fusion protein using
rhGM-CSF as a model which contain thrombin
cleavage sites have been studied. The result
demonstrated that the process of denature and
renature in the modified protein was much easier
than that in unmodified counterpart. In addition
the modified protein is more sensitive to throm-
bin digestion, one percent amount of thrombin
was enough to achieve the complete digestion.
The modification by CT did not effect the bioac-
tivity of rhGM-CSF. A new way was paved in
the purification of recombinant protein by CT
modification method.

citraconic anhydride, GM-CSF,

thrombin, protein modification
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EEN AEXD HHE
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WE DCFENAK (SMC) BEKEHEEL (As) RPN TETENR, THMMEE As B RT
BRRAEE. FRIAFEZHK SMCEIMEFEMER L, E3°H-TIR BALRWE T AKE IS
B (LDL), REFEHEIEES (VLDL) AEFEREES (HDL) MANGEAEHHEEQ R
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ASMCDNAZ2 R ER. & REM, HDL W H-TdR A SMC DNA £¥W (P >0.05); LDL f0
VLDL *H-TdR B AR SHMIN (P<0.05); OX-LDL. OX-VLDL % OX-HDL ¥{#*H-TdR # A DNA
BEMM (P<0.01), 4 $£%%, LDL M OX-LDL. OX-VLDL % OX-HDL #j # # # SMC DNA &

B, (2t SMC M.

XA ADBCFEIAR, BEA, RASHEERS. HHEMA, DNAGR, SBKFHFEL

h KT 3 L4 i A 38 5 7 Bh Bk SR R RE LY
ERHEBRTREZEEAY. HREEA
AL IS T G A SMC 18 69 % ma 2 883
AsEWRVIMEEEE Y. 1989 £ Burden #
HN B ERES LDL A SMC X #Rk, 7
#BR SMC 40N A, DNA ARUNIN. 245
*RLEBMEESR (OX-LDL, OX-VLDL
% OX-HDL) %33 A3hkk SMC DNA &R ¥
WA, RIMNERAFEHK SMC & ShiE
AR £, % LDL., VLDL &
HDL 04 5z 9 AL A8 15 AR 3 1 31 98 A SMC
DNA &I Em#EIT THR.

1 HEAEE

1.1 H#8

AEFKFRUARSE 25~301%, ZF
H{733%. DMEM 5% %E (Gibeo), #HEMNF
m#E (AT 4L AEMLEH A ), Hepes
(Merck), A E B, R EMH. B X
(Sigma), HEX. #B . KXXBX (%4t
WZET). CO, A (Quene, USA), 24 fLIE
. KSEFH (Gibeo) A 7. *H-TdR
(R RFREBFFRET).
1.2 F&
1.2.1 BESH. Tigm¥ (LDPS) K% i
WEEANHE: xR TN - KES
EREEER LS H4{ VLDL, LDL X
HDL. % I 7k B #% Markwell 2530 8 .
JRE AR EAL B CuSO, B #EFT, B LDL.

VLDL # HDL %% 1 ml, # A 1 mmol/L

CuSO, KMBHEME C" W BRAKKEN
10 pmol/L, W 37C {#i8 24 h.

1.2.2 AXZKFRULARYIESR. kXS
AL HIEE).

1.2.3 ‘HEBREREHE CHTIR) BA
DNA T8O, &R %M & SMC 4 &H#,
MREE R 4 10°N/ml. BT 24 FLEEF
W, Sl ml, HREEHR2X10Yem?, B
DMEMZE £ ##, BCO, BB IEF48h.
W HE SR PBS SRR AME, DA XM
BEFEW, GkEEIE 3524 h. 4F BI4§LDL, VLDL .
HDL % OX-LDL. OX-VLDL 1 OX-HDL fm
ABALHRREP, S/ ERDMe A, BE
BPEARIT RN 25 pg/fl. BT 6 ARG
EAAME. RESFAMA 11.1 x10° Bq
‘H-TdR$7iC¥, BS, BEEEF 24 h. RE
W, BWXH Tris-HCl, pH 7.4 BRI
HERAR=K. RE, 7M1 ml 0.1 mol/L
NaOH 7%, ZHEE L h, RWAR. FL
RO4ml ATHARECHKENE. WBRE
TEW & N 45 #0283 *H-TdR # A DNA
BRE c ARBFARMBESETHERS.
H:RBAEEANE BE¥ER2~-3K.

2 & R
2.1 RRAELEHHEEDDAEE

Hi1 XSRS 0NEEDRNENRRSE X
1: VLDL; 2; OX-VLDL; 3: OX-LDL; 4: LDL:
5: OX-HDL; 6: HDL; 7. E%¥ AILi¥.
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HDL. VLDL fil LDL ®¥%{ B4 55 1E
HAMFEY « BEHE, A pIREBM BAEEH
- MXtRZ. i OX-HDL. OX-VLDL % OX-LDL
HEr & hmAiEs, HakEBRGEHENX
RIBEAK. FREW, FLRFTHBEELK

fhEmiEEaBFSER (K1)
2.2 [EZEBX SMC DNA & HI%E
KR M A AL & I8 F B X 55 A 3h Bk

SMC DNA &= K 1 filF 2.

1 XRREAHHEEDHEMEA SMC DNA SRR

5 pagic LDL OX-LDL VLDL OX-VLDL HDL OX-HDL LDL-HDL LDL-OX-HDL
1 198 425 893 411 821 311 551 411 1904
2 220 493 920 545 734 344 633 484 872
3 392 792 792 397 862 212 492 612 850
4 232 - 385 1207 608 933 403 821 681 1002
5 252 514 980 318 921 21 612 393 921
6 284 491 1024 491 985 192 581 323 1308

T+s 263+70 517+143 969141 462+106 876+90 297181 6151112 484+138 11431409

P? <0.05 <0.M <0.05

P <0.01 <0.01

<0.01 >0.05 <0.01 >0.05 <0.01

<0.01 <0.01

DH.TdR 8 A DNA &, Ui pq AREAROBEHEHBESRER. PP 5HBAHE.
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fm#FE 1, 28N, HDL X*H-TdR A
SMCDNA B E W, MEHE pg ARES
R B BB A 263 £ 70, Hn HDL 4%
297+ 81, AKXLBEESR, P>0.05. 1M
LDL % VLDL ¥ 7] & 3 % 3¥°H - TdR 8 A
SMC DNA (263 + 70 %t 517 + 143 & 263 + 70
Xt 462 + 106, P<0.05), #FB{ LDL & VLDL
YW g 33 SMC DNA & 4, Hiit SMC 5 .
KREBEHSEERE, AL OX-LDL, m
H OX-VLDL X% OX-HDL ¥ 8 ¥ % # SMC
DNA &8, *H-TdR # A\ B4 58 %+ B8 4 3% hn
2.68, 2.33 K 1.341%, P{¥<o0.01, ¥
LDL. VLDL % HDL £ & 4k 8 i 5 33 3 ¥
SMC DNA &1, HHEMKFERHEMEN KR
JBEAL, 5RRLDL. VLDL X HDL I8E
HAHRE, |EmiEESS5HmMm87%.
89% %% 107% (P<0.01). LDL+HDL A&
‘HTd R BAERETF LDL 4H, # R XA
HDL *t LDL #l#¥ SMC DNA § R JBe R FMW
#4EH. LDL + OX-HDL 4°H-TdR B A\ &
M#%£F LDL f15 OX-HDL A Z M, #7=R
OX-HDL 5 LDL Z{€# SMC & B DNA L7
RERAFEEA.

~ 2L A
3 W e

3.1 KREEXDS SMC #jl

JBEAS AsTERHMXR—HRANRE
H9IR . Burden %0411989 £ i, ¥ &
LDL %}3%3% SMC c-myc # c-fos JREEH KA
Hef B ESER, 3@ SMC & A DNA #1m,
AN, RIHFREH, KKE LDL &
VLDL (25 mg/L) 5 A SMC 3%3%24 hB EH]
¥ SMC DNA &3 (P<0.05) &R
ZR5CMME—B, FW LDL BB 3HBKK
HWALERTTR S B MK SMC HHEA
x. EEREME, XA VLDL # LDL —
B, WEFRHFE I SMC DNA &R A1EH,
XFEB VLDLIREEH As fERH . X[ K
3 17T DA AR 8 2 2 iy RS A0 b DX e U B i 3 Jok 548
HEABEELEABRARUEERARE,

ML TG (VLDL) FEyEEXRHH
FE. XFm¥ VIDL &5 As X R
%, EXEIEBR L EXE. W,
AR RAEEH, KR HDL 5 LDL # VLDL
AR, **H-TdR # A3 SMC LW, &
Bl HDL AEERI M bk SMC . X 5K
BETHRFEERLRHFRE REWH, HDL
BAE VSR AR U2 AR
3.2 HitHHERD S SMC HA

Steinberg Ul gt X8, HALB M
IDL5 As IR X RZEY], HRAB AsEH
HEMRLDL E38®. Bk EALBEMHEEZES
%t SMC DNA & ¥R IRE. RITWFRS
REHW, KAREEZ (LDL. VLDL & HDL)
EALBME T BFRHCH- TR BAEFE A
B SMC DNA, {23 SMC #{H (P <0.01),
HEM SMCHEERABHNMRXRBEAHE
M| (P<0.01). MWEFEHNELEARE, XR
HDL %f SMC DNA § A& &, Rmied
SihgtHE, PARBMRASER. EFEH
Bk, EREWAT, WEBLE, EE
AEF (0;) BEEMWET, BHEATH
OX-LDL ER,. BEFERMNOPR, RITEN
EERNRNA OX-LDL R, M HEWL
f6# OX-VLDL % OX-HDL @M. X =#
FABEMIBE M OX-LDL —HEEH As ¥
fER. Hitk, RITAREFR As KWL H
B, AR EE OX-LDL W, mHHMN
#® OX-VLDL & OX-HDL 1M .
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Cloning of Glial Cell Line-Derived Neurotrophic
Factor Gene and Purification of Expressed
Product. Chen Yan, Zhang Ying, Li Jinzhao,
Deng Wei, Xia Lingchao, Qiu Rong ( Institude

of Biophysics, Academia Sinica, Beiling
100101, China).

Abstract
derived neurotrophic factor (GDNF) was ampli-
fied from human genomic DNA by PCR method.

Recombinant GDNF was expressed in E. coli

The coding sequence of glial cell line-

and purified.
Key words glial cell line-derived neurotrophic
( GDNF ), PCR method,

sequence, expression, purification

factor coding
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Oxidization-Modified Lipoproteins Stimulate
DNA Synthesis of Cultured Human Arterial
SMC. Wang Haochuan,
Mingde ( Institute of Biochemistry and Molecu-
lar Biology, West China University of Medical
Sciences, Chengdu 610041, China).

Abstract
(SMC) are the predominant type of cells within

Liu Bingwen, Fu

The arterial smooth muscle cells

atherosclerotic (As) lesions, and their prolifera-

tion plays an important role in the process of As

genesis. On the basis of the establishment of pri-
mary culture and sub-culture method for human
arterial SMC, the effects of LDL, VLDL,
HDL, OX-LDL, OX-VLDL, OX-HDL on DNA
synthesis of cultured human arterial SMC were
observed. Results are as follows: (1) HDL had
no stimulating effect on *H-TdR incorporation
into DNA of SMC (P >0.05); (2) LDL and
VLDL showed the obvious stimulating effects
(P<0.05); (3) OX-LDL, OX-VLDL and OX-
HDL increased siginificantly *H-TdR incorpora-
tion into SMC DNA, respectively ( P<0.01).
These results suggest that the atherogenic roles
of LDL, VLDL, OX-LDL, OX-VLDL, OX-
HDL are closely related to their stimulating
effects on DNA synthesis and the proliferation of
the arterial SMCs.

Key words arterial smooth muscle cell, native
lipoprotein, oxidization-modified VLDL, LDL,
HDL, cell DNA

atherosclerosis

proliferation, synthesis,



