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x@im MENREKEF, OFEEERT, IERLHAMR, Mg, ERRE

1 MENREREFEE

IMmE A K EKEF (vascular endothelial
growth factor, VEGF) J& 1989 5-%] Ferrara
Gospdarowiz S A\ 43 51 75 4 3 4 3 1 22 K 41
MRS R P E ek k). R
EHNKMARAE LSRN IEYE, Ferrara % A g
4 7 VEGF. SCFr b & 8 & B F (vascular
permeability factor, VPF) M\ 1983 FE B FF 58k
Senger AT T REMUIF, EYaF L5E
A 38 b I 8 ) 1 ¥, 7E Ferrara By X E
ERUE, BIHLEES &N K& E R
JB - AH [F], #%F Keck Ml Connolly %5 A & B
VPF A # HF VEGF #9i&EH#. FXRBEERA
JEF 3N 2 B EEE AT, AR e R —
FHHEAE XA RNA B &M R 5™
P, B R AR R AR E T i11E A VEGF &
RMFI EY), Berkman FARL_FESE—E
45 i, VEGPF.

HATFTA, VEGF X EA KBRS E
AMARZERE AR EATLEAN
AT, W REMENEHR EARE

EEESEAMAD, VEGF 3% W& HH
WRALSRERT28EF (EEFHEF
0. 55pmol /L Bl KB H B BAERDY, MERE
AR bR 3R S 00 F B #k & 1X VEGF ey 1 3
G RITEHM (CHO) B#MERMAREHE
{2 3t 37 4 I A RS VE S, Miles 3 3%
WEFHE A 5 s e e 0.

M VEGF 4 -FE K/, RNA BT 4438 %
H AR —¥E M cDNA PCR "ML H B ff
£, B/~ VEGF #& £  H A kD).
1991 4F Tischer H L HEE 7 AME F & UL
Ml VEGF gy REE & (B DY, ERIIRM
VEGF F ik {77 76 M iR B & 38 AR 71 99 1k
. xEEKY 14kb, B 8 MM EFHA 7 AN
& FHIR, cDNA ¥ %58 %| =% VEGFs, &%
BR A T A R EHE SR 4 A B2 121, 165 i1 189, H
R A 1 R, =F VEGFs ¥4 26 4
Bk R BB ES K, N KM C K
M F3 e A E, Bkt PCR @ # + 4
A F ., K 5 B — X3 5] 4 B BT 45 F
¢cDNA # ff  #J VEGFs. Houck % A 7E A B4
FFARPRIERFEHHVEGF mRNA—
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rr s AT N
s s 77 - i R TR | \
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o e\ \ RO
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189aa 5' —v), | o 3"
—26 —51 79 105115 139 183189
L™
1658 5' —=yf/l - I I - 1 3’
—26 —51 13 79 105115 _- 159165 7
1 -
121&& 5’ -_/I! _— l I | [ —l ’il_ 3!‘
—26 -51 13 79 105115 121
| 100pr

B1 A VEGFXRZEHE?
(a) A VEGF EH &M KR EHEYIEE, FirBFEAINBTHNERFS; (b) VEGF189,
165 f1 121 AR AR, HFZENEERKRETS.
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VEGF206, H K ZHFEHBIHEE LEHM
=, B EBRHAM e —F, XT[HE
S5ERFAAFEEFEBREUIRFR LS
ERAXRY. FEWFR VEGF WEREHENE R
M, VEGF #E# PDGF i) A & & B &

1 2 3
PDGF-A A1.5H 52

14

1 2 3
8.2 20

PDGF-B 15

1

.0 Ha

1

VEGF

L_500bp |

4

4

Bk ERAEM (E 29, FAEEAR
PR ERINFHRE 20%—25 % EEYE, B
EWEYFFEEAERROEN. 5K
R, FEEEBRE T2 X PR EES%
XE, {£% T PDGF #yBF il 5.

5 6 7
100E40. 5119

5 6 7
1. 546840, 3

0.4

0.9 15H1. 5 2.6

2 VEGF %5 PDGF A #f0 B # 2 RAEF-IFEFERELER™
EHBFRASBTUEEFS, MEAXFRREEX, FRHXEINE T, BEH
BrRRHKERS kb ¥

MNES24LEM VEGF ZEHFXE, T
AFEE R 18 000—24 000 JEHS T HFEEM
TRk, 4T’ 34 00046 000, EEEEA
FEHET, S8 a8, MAMEREMEYLER
E03). cDNA ¥ #¥7ZE£E L B VEGF 165>
121>189%%, W%k 23 000 Z£ £ #41B 7] 6E %
B VEGF 1651, X124 B 35 £ 8 —f
VEGF EHR. HATARE > BE A T eEH
MEEAR, AU AERERNRERNSE
ENHFE, XMERENZEEREAGFFSH
R T HME. &L Houck % A4 58 A M
F VEGF 2 ¢ BB 7E A BERG 5 9 CEN4 44
MR RET N ELR, el
BHAT TR IEHAB R, VEGF121 2 F & A
34 000—36 000, BRA[FHESWREHME. &
HESFEEE. VEGF165 4+ F &4 45 000,
RAEGERREE, A 30%—50% LIR[ i HE
FIIE X BN Sh, & T §9ER 5 #1140 g R 5K
EEELEERENEOARE LRSS,
VEGF189 1 206 f4¥E R MHfE, SHEREA#
TEYESE IR, 7 40 B Z P I R 30 R T S A O
X XA ENLFEHESERBERLERE L

HWERARREORBL AETEHKABE
VEGFs 751 C KM EER S HLE &
RHEEAR. EERIERPIMANIGRA, B
. RBIER. FEABNOXESAIESSE
i b #) VEGF Bk, EREFEEX. mM¥E
BEXERITEAKBENIEM, BREY
VEGF T B e v 3 WIE X, XMERXE
LW MEK LB % VEGF121, At BE AR
VEGF M2 AW EE. W #F VEGFs #47
EYEEERR, REAGBEEER. BRIE
ERMTFRERE, 138 HE VEGF 4 WH A
X POl frE AT OLE, BIEZERE KT L
Z fh VEGF 2 ZE &M E QKB {E A
IR TR, RPARS SRS EERE
et — M FER, YAESEERGRE
st T L K.

RiEL R ERKEG T HREAEKBTE
FHEMFELT A VEGF121 EH, REXPS
M EEALN 0K UL, EMRERERZ
MM EILT VEGF, W BRBEAEKRXT
VEGF #8545, X% VEGF #t—# R
BRI T T R 2R
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PLTE B HIGE A B 40 MR b ) VEGF Z 4k
BTREEMMEEL, FHEUEE fit (fms-like
tyrosine kinase) fil (Flk-1 (fetal liver kinase-
1) /& VEGF fy54®, Ea A REHERR EH H
CARMEZEROFES. EXZEHRRFER
M, BKEN VEGF IR B2 ERNE
F, TREESATHANMDE L, WA
MR & B RAS PR 0E, X8 VEGF £8
15 T A0 2 TR S T /9 LB P B2 48 .

VEGFs 2 —XRFHUWNENEHK,
Xt I A P9 B A B R AR e (R A 4 RIS
7%, B, B & NLE 4 SR 4B s0RE
EhEfoEEER. XN TFERENS L
BEBRARXREROMREETLEENEX.

2 MEAREEEFSHEEK

BT VEGFs 7E# 4 M H 4 il 2 AT
MEZEER, HiEAEZ HERMME GF
IRERR RETRUFBGHBERD. B
I K A iR A L A A I A, LA
RIEE FARSAEER, IF Ko # £ Ll K
Y. E-LERAERMEART A+, 2K 2 LE
REE R, IMELHAREFERRX

,\[G 9]

JE7 40 LT T - Bl L 2 LR
l:l E'J I_:1I. FT'FDT?E—:I:{-;VFHWJI ] ‘JI"HJﬂ'T'J’Iﬁ

Mtk R BA VEGFs mRNA & REH 7
EIEENESR. WRASHTFRELME
M, Bk R EEALPEQRAOMBE, B
A& REALEETSMSKRAE. KEBUE
FME#WMME LIEHA VEGF ZEA RN #F
FEDI, R OPRE SR B R AT M BR A BK B A B
JEAM. HL60 (AH MMM . U937 (A
EHFMMR) . A-431 (AR MMR . H
BRFEMAEENRGFERRPHER 7E
&R VEGFs &8 ER0.

VEGFs fEfe H MR A K C B35 £ 5%
B WUESE. Ferrara HFH¥ R THH VEGF %
KR A CHO AR B, SREANE S
L R BRI B, T e 2 OB AT
RERYFERGEBRLZHAEREERY. &

RHARERE B REEN X NREE, H
MR, MELHE, HEEHAOE LE
GHEK, BEHEBKM. FEEMEFRH ER=
Franha ok LA W A BE B R, MRFERERE
RRLAIE A KR8, Hlk, Ferrara N A,
VEGF B E R A4 FI L HRE RN HEH
WIRE S, TOIXFPEE S TE B2 S (R H £ ILE
R A& REFEFATEARL, JFIEIIR T
MMy B, Kim SR\ B—FEIEAT
XA, b iR B SCHL P T, 0 45 2 9 R A
-4 UL PO R A M Bk Fh R B, [FIRHE AN VEGF
BB TIREDLIA. 4558 A3T B 28 48 A T B I
B A e R, HAMEH R E =F R4 5 A
96%, 80% M 70%1, XFMEIREE LR
MMEHRE G IF EEEE OB EE M
— K. A4FREXMTRANME LA
IR T Xt B, A S5 3 i) 33X 26 b 7 4 B I A\ B
SERETIIRE R A A B R EW, X Hige L
PR A3 3 3 B A A0 D 1R R A
VEGFs B3R5 7K 7 F1 b 58 41 2 1L 1k,
BELEEHEE M EMRE. Rl
FWME. FEFRE. BRERE. B
ZRFEME KT EAARESHE VEGF
mRNA #y & & &0 . Bg It Z 4h VEGFs

TA T't:‘l::‘;l.‘-.‘hh = Heh 25 40 &40
mRNA IJJ‘QCJJ_)«’_’F.I I I EITT A a- IT 7 23 55

EETHERENEFASR. RIMHREA
BEeiZezs, R T B, FE. BHEAE N
BHAS, ERBALSHREAETTESA
BN (FEE). b. BREETHNAHAAN LA S
RS THHRE TREAEM LT 2R N
BEEL el IR RE B/ NN B B S A 4
AEFHEHAA, mERE. §/ R, §EHE
MO LIRS A S E R R
GRBEHENFIEA AL BAR, VEGF UK
EMEASHENE EM2HAHER TERA
B, FEEEHREZEWE LTS VEGF
mRNA EESMEMBAR+, EFRFELD
JAE A B EE, X Shweiki 25 fF BF 55 69
it Al 5| 44 Sh 3% 5 4 il R 15 VEGF 3 & 7]
RERMEMILE. (5 FLEEMBIGEER
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VEGF #y%65%, 1 TPA (kA . cAMP Fi
cAMP R AE R ER. RITERS
I, AR X ras FKiKFURLAI A BEBEIE BIU-
87 41l VEGF mRNA Fik /K&K, &5
7901 4 M ARAK AN TG L7 35 35 W i TPA 5|
#2 VEGF mRNA K& (Ff&F). MR
M RPRITEFAFFEEXEREERH
JEBH, ARHE RIAE RS A5 (38 B a0 el
BRIEN, MIBEREXBEREWIERET #15
KA. X 22 F1FE 2 T 14 B o e F0 3 R ok
TeyME I ay VEGF 2 FE ##17 DNA &%
R RWAEARZEISHEES, HE
X — B 5 45 R 3R 138 AN B8 5¢ 4 HEBR I 5 40 Ftd
B HE K% VEGF EFH 5217

TEXT VEGFs #1324k flt R 22X P B R,
N FEZ T 40 B R M RE R AR B A A E
T EH @R B R IR LR A &CE
PES, R X B OE B B R R A i R B At
BREMBBHRPREATKERN VEGFs, X
FEEENZTERAEE IdOEER+2H
M, X F VEGF &KX F#oH L ERTUR
“FRR, —ESKEN VEGF fliESHZ&
FFEE, ZRAEEHARSTHNEARA S
# 4 VEGF Z{&H &Rk,

HH H UL 74 ofn AR o o An e MG s L s on
Tk VEGUrs ATILE PY b Zmad 55 75 70 152 QI

R Y Y AT, DA R PN B 4 AR A A 0 I
THEBPITAMEERL, RNAEEREN
REMBEHBEIRTEEMN. HRBEEES
KOULXFEAFTMRE, NOBRESEEDIRY
RN R B, XN B A0 B4 R 3% 7 R
J1#] EGF fl TGFa F o[ {2 MmN K T2
2, 2F VEGF HIEFXMEHE B Z LR
4R, A 4 e I PO R AR B EORGBR . L%
Bl (1] S8 LA R 2 JFC 11 2R A% AR O 2 B 9 0L A 7 5%
BRI L& &M, T VEGFs (91 a1 XA #
FTXERFMEHR. BRERAE VEGF AR
¥y CHO 41 BfL s (R TE iR 4R UK I R A 5%
B, AXAERBEMBHAK, A GEHE
. B R R E AR AL LR
HEFE, FHiLi#E - E R VEGFs 5@

i R AR KM HE R MHE.
3 MERAREREFSEMEK

I 5 R IR K K B B K R i PR L
PP T EERE 2 —, VEGFs #5211
HREHREMER, BaWEZ RN XEM
{]Wg ? Berkman Xt i 1 2 R g Mg HIT T
ZEMBIF, 8 70T BT ) 2 A0 (K Sh i
FEW P 4> 3| VPF (VEGF), &l E B & @
B EWIEE. R T £
JAE KM VEGFs X &, EEZE4AEHES
R 7 (GBM) 4 VEGFs i@ 3RiA, =B
A JE] EE 2 ek A0 K B ) A7 4 . 0 4 b 3B IR B
MEBEERMAER EEXKE VEGFs. i
S R 9 M o SO 2 A R B A9 i K B ek, (B
VEGF 3R AKFH KR FIEHERALH. 4
I, B A L8 4 B A A B = K - #9 VEGF 3%
ik, HIE K FARAE RAK M ERS. B E
X, P2 RS R MR g R R KM AT VEGF
RBKFHHREA MM ER2HE. MF
VEGFs 5| E M EEEEESHIVLE [ #BHE
KA, BrARITRERBEXFHENMERE, &
AR A H e 5 R E EEEE NG Y R ER
YEH. Roberts S FITHF 7T HWE S|, VEGF

~—DNA dha=E2E A EEAMEE Al ol i
HIMININGY O 4K A2 v JLORCER T4 A \LCiiuilvalulniiuiin

sulfonated phthalocyanine) 7F M g 4H A R
B 5 08 M AE AR ORTS, XROE BUR
YR EA IS BE R R, HREAR
REIFBI R AN EH T VEGF WEEBFEAMmSIE
XHOLSURE Y RGN, BRI AER
& BB =M VEGFs (I HEA Y ENER
ERAZEARMZRSYS, EWEREA
BHZEHIF.

YL K2 Senger % A Fz & Bl VPF /Y
77, At ATTHE X B AE 51 LA A 1 Y 4
JRFR A VPF, 7K BURY 98 1 B K i 3 VPF
(VEGF) #y#ilk, SR Z0E W BB BKE
Y . X8 M i /KA R LA IX O T R B R 4R
. HIMEM BT ARG LR EARY &
ARk, A S VEGF #9100
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inflammation

The Newest Progress of Protein Kinase C.
Yang Yu. Yu Bingzhi. (Department of Bio-
China  Medical  University.
Shenyang 110001). Prog. Biochem. Biophys.
(China), 1994:21(4): 308—312

Diacylglycerol (DAG). as the second massen-

chemistry,

ger to activate protein kinase C (PKC). may
be derived not only from hydrolysis of phos-
phatidylinositol (PtdIns). but also from hy-
drolysis of phosphatidylcholine (PC). in which
phospholipases of the type C and D (PLC and
PLD ) participate . Fatty acids (FA) , thepro-
ducts of phospholipases A 2 (PLA 2) also acti -
vates PKC. PKC has at least 10 subspecies
and 3 group, namely classical PKC. new PKC
and atypical PKC. PKC also participates in
regulation of gene expression.

Key words protein kinase C, diacylglycerol,
phospholipase C, phospholipase D, phospholi-
pase A2. subspecies

Vascular Endothelial Growth Factor and Tu-
mors. Xiu Bo, Zhou Airu. (Department of Bio-
chemistry , Beijing Medical University. Beijing
100083). Prog. Biochem. Biophys. (China).
1994;21(4): 312—317

Vascular endothelial growth factor (VEGF)
with paracrine mechanism has recently been
identified . Its growth - promoting activity is
specific for vascular endothelial cells in wvitro,
VEGF also stimulates angiogenesis and in-
creases blood vessel permeability in vivo. Be-
cause its bioactivity has a direct bearing on the
growth of solid tumors. the researches on
VEGF have been payed a good deal of atten-
tion and made good progress.

Key words VEGF. vascular permeability fac-

tor . vascular endothelial cell . tumor . gene

expression

RB Gene and Tumor Suppression . Gong Guo
sheng. Qian Liqing. (Shanghai Institute of
Shanghai
200031). Prog. Biochem. Biophys. (China),
1994:21(4): 317—322

The RB gene is located at chromosome 13q14

Biochemistry, Academia Sinica,

which spans more than 150kb, with one interal
gap. and its product is a phosphoprotein of
about 110kD which is constantly expressed in
normal retina cells. The RB Protein can
specifically bind to SV40 large T. E1A and E7
antigens. The deficiency of the RB gene is the
RB gene

mutations are detected in osteosarcomas.

cause of retinoblastoma. Besides.

breast carcinomas, small-cell lung cancer
(SCLC) . soft -tissuesarcomasand hematopoie -
tic proliferative disorders. The tumorigenicity
can be partially or totally suppressed by intro-
ducing the RB gene into the tumor cells.

Key words RB. tumor suppressor gene. tu-

mor suppression

Mechanism and Application of Cell Electropo-
ration and Electrofusion. Wang Hemu. Wang
Zhou. (Department of Physics, Nankai Univer-
sity, Tianjin 300071). Prog. Biochem. Bio-
phys. (China), 1994:21 (4): 322—326

In recent over ten years. owing to the mutual
permeation and the coexperiments of biologists
and physicists, a new field of biophysical tech-
nology was born and has grown up. It not only
involves the basic study of cell electromagnetic
effect and its mechanism, but also. as a new
field in biotechnology. it relates to the wide
application of many other fields. such as
molecular biology. cellular biology. immunolo-
gy. medicine. food and agriculture. The

newest progresses in this field are summa-



