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TRE BAK BHE

(HRAEZEHEDHATE TR E, BT 210008)

WRE ARAR-ERAREZNKEF (bLGM-CSF) RH X FHHFEESHFZEEE. 5 F#
FR—EERFERSY, W CATT (A/T) EHF 74, &4 GCIF¥. CK-1. CK-2. «xB¥}RFH 5
A S M CsA BBMBR TR FERHFK T L hGM-CSF %k, 3" E8FRKH — 62bp BE AU
3, E5 mRNA f58EHHX, E8FKTHE hGM-CSF &L, ARETS - LRME FE
AFE & YL FE AT hGM-CSF &R, MNii# ™ hGM-CSF §7=4 54 .
XME ARAR-EWARRENHETFER, RRHEE, HREHE

H9& @R N F (CSF) &—E i Z R4 M4
WHEmMEHARSERK. HMb. ABDEY
#EH, 8% G-CSF, GM-CSF, M-CSF #iI
multi-CSF (IL-3). =¥ E 3R+, E115 3
HIWE AL AR RE. 1973 4 Sheri-
dan 5 Metcalf 7E /s Uit 4 S0 % 440 35 R W
R BT LA - B 0 A A AR 9K I F (GM-
CSF). A GM-CSF (hGM-CSF) AJ LA ] 3 & &%
M A R IR E W40 B, - F hGM-CSF
REEHEMR, ABTRITEAER hGM-
CSF fEE M RS R BERFFHER.

hGM-CSF ZHE M FH S SREERKE
5q21—5q32. HEE K 2.5kb, H3IFTHEF, 4
MBFUL 8 FRRXEH - RINGEIR Y
FHWR S, mRNA 73 EBRXHE B

62bp M E & AU 751"

1 hGM-CSF #RiFRNINX £ AL

hGM-CSF # [ 4q 5 X 4 483bp, W& kL 1H
BT ATG, Z1L#FW TGA. 5" EHBXAE
WAk, TATA &, CATT (A/T) BEF
5, & & GC X B, NF-«B 4 & /%%, fHMEF
¥ 5% F%| CK-1, CK-2, KL B ¥ hGM-CSF #H
E#fF3kb AHHREER A BHURERERT
[P35, XS 3E E Y 8 B4 % hGM-CSF
HEE R REARER.
1.1 WB{FfS
W R REEEYF RGN, e
HiRREESMHARME, —HFHES YY-

Wk HO#A . 1993-12-25, BEHM: 1994-06-12
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CAYYYYY3', hGM-CSF # H % 5' CC-
CAGTACA3' '™, FTRIZZMA N TR S,
1.2 TATA K

TATA 8 KA F—-25 X, 5' GTG-
TATTTAAG 3' 5—3/¥%| 5 G(G/T)GTA-
TA (A/T) A (T/A) (A/G) 3' AP
1.3 CATT (A/T) REFF|

hGM-CSF ti#f—62 % —37 XB&&H 3 4
X W FFH Bl CATT-1.CATT-2.CATT-3; 1F
—175 PiMHEEH CATT-4. X 4 N FEHHH
FMmEXFH. RELRIER CATT-1 M
CATT-2 RN FH T 44 % & GM-CSF
T HmE™. BN ENERE TR EER
FIFFIS. Bhh52FMHE,. T ARYF Tax
(AMBARBHRRE1RIAWMBEET B
CATT-1,CATT-2 R A ¥ & GM-CSF ¥ F.
TPA MEHRNEE CATT FIINHEE. 1
IL-1. TNF-a. LPS Z#|# F, CATT-3 HIET 5
CATT-2 Z[8]&] 14bp ¥ 5 &5 M AR HKE
41l hGM-CSF % 495 Fif15.
1.4 CAATH®R

EWEF{i & L iF—86bp AbFH —1 Sbp F
55" GGTAGTTCC 3' &5 CAAT &—FJ¥7%)
5' GG (T/C/X) CAATCT 3' #ig™.
1.5 & GCF3%),5 CCGCCC3' 7 5’ CAC-
CcC3’

AUHBEDEAMNARERTEX—IF
5. # hGM-CSF f§ — 72bp 4b, mlIL-3 #
TATA & LiF, IL-2 R EHS LB FE
B & GC FF%|, hIFN-Y EE&H WFEFD.
1.6 HHREFIRYEFF CK-1 (CLE-1),
CK-2 (CLE-2)

hGM-CSF F #if —96bp &b 95" GAGA -
TTCCAG 3’ 3% CK-1; —85 4 5 TCAGGTA
3" X CK-2. %35 hGM-CSF 4+, CK-
1 f1 CK-2 4> 8 5#% % 15 NF-GMa il NF-GMb
%4, CK-1 CK-2 MX - MEEHNESE
A
1.6.1 CK-1 CK-1®—%F» H 5’
GRGNTTNCRN3', EHMELEF ELtF,

#m IL-2, IL-3, G-CSF, IL-4, IL-5, IL-6*%],
G-CSF EH#) CK-1 744 NF-GMa (TNFa
2 IL-18 RIMBIER) 38 Tax, HEMSTHERMK
FiidE T 448 F, CK-1 fEAFRHE T 3T
GM-CSF #H, CK-1 ERE S HRAMEQ
NF-GMa, HRA 50 #E FX & RKMN. &
F G-CSF #l GM-CSF # CK-1 FR£ R, 3K
EM-EEHHEEHMRE, IR CK-1 ER
FREEH AR M. K. Kaushansky!”f iF
HNEARE KRR, €74 GM-CSF A
i, CK-1 BREGEHRER, BENERITHE
fER, ZEARP4E hGM-CSF iy 48 it # ik & CK-
1, AEWBHFUEE. FXCK-1ERTHE
R E
1.6.2 CK-2 CK-2 7 CK-1 Fiff, NF-GMb
HEX 4 GM-CSF R P HFE, A4
GM-CSF ¥ #I$P CK-2 5HEMEELY
4, CK-2 £ GM-CSF #1 1L-3 4R 5F, NF-
GMb A& & G-CSF. IL-3 8} IL-5 #9 % H F
5, NF-GMb AR RAEHTE, PMA S
NF-GMb, 3#{£%H GM-CSF ik Tax HEH
A M iE GM-CSF ik, #3E#RIE T 400, &
B4 & CK-1 I §EE CK-2 I E & GC X0,
1.7 «xBRRFF|

NF-«B 55 # — B F 31 5° GGGRC/A/
TTYYCC 3' FFfET IL-2. IL-3, IL-4. IL-
6. GM-CSF, INF-Y BEEM RN TXE, 5%
2 B E R R A Y. GM-CSF # «B
FFFILFIERBE, BEHFE5CK 2RI ESR
(—75——84) 5 GGGAACTACC3'. —91—
—101 5' GGAGATTCCAC3' & «B ¥ /F31, L)
B A BHRS , T FRIR = CK-179 &
BiEN T 414, NF-«B 8] LLEa «B FHR
A W& GM-CSF W%k, #ifk#y NF-«B A7
T B K p50/p65tal.
1.8 ZEWGM-CSF XE LB —193——1719 8
—BF IR fRBER
1.9 TESHNFEEE A (CsA) FEAIESE
;[15]

hGM-CSF HI IL-3 fEfefk EAR, #T
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MLl CsA BB T RABERRE. (LAE
HEsh FRIAEBBIFHAR M. EIL-3
EHET#. GM-CSF 2 b #f 3kb &b F—7 5%
5#Y DNase I 8L K (DH site) , {E A R3EM
CsA BUBRHHRHEART.
 {£ 716bp Bgl 1 B A B b, H 4 M ERE

F AP-1 AP, H¥ GM-170 5 GM-330
# AP-1 &4 FH 5 AP-1 &5 —3)F5 5
TGAGTCA 3' E2W&. GM-550 # AP-1
SBEEE—BREIL-2 BEFmi NFAT (3
WMiETERHMZESED) £ 0UERABENTF
My, AL NFAT 525 GM-CSF R #
CsA HBHMIELE. PMA 5 Ca B FR &
BET,4MAP-1 L AB¥EEEAW c-Jun &
H (AP-1 B —A4H5), 5 AP-1 M%5-& HIRF
£ GM170=GM330>GM550>GM400. NF-
AT T 44 GM170, GM330, GM550, Z /b
GM550 {E458 J1 7] % B8 CsA Ml iy 384 38
8457

NFAT WESUA N AR RS AR R
B4R, 40BRJEA &9 NFATc BAF 85 CsA Ml #Y
FRAEIBZEARES, EXRESHARMIE
CsA M #| 8 NFATn 44, NFATn & —F#
AP-1 ¥HF, 0% Fos Ml Jun, NFAT [t 5
HAES NG, EXPFIH est-H 5
GGA3' B LFH X FIL-2 M
NFAT {i E4F, GM170, GM330 5 GM550
] NFAT {i S# % A K8 NFAT M4 &
AP-1, HtX & & i aEfC3K 75— NFAT
L, BNERD NFATe 93 T ARPRET
—EIEIR T IhEE. X MR T 7EMR /D> NFAT (H
# ik GM-CSF W #i iR ¥ FRIEER, B4
A NEE DR [ NS, AP-1 BB MR BT
Hela 400, REGS4FRIRSI SV40 WM FR Y5
AL RHEAMER T ERORISRIEN
N SmEEEMERAZEXBE AP-1 4
BFF, HETTREAEIFEEARESE ST AP-1
3%

EMRIEZ M —EMHHHE EHLE, 8
W {F 5 & #, GM-CSF i i 1% 2L i R 845 5

SR SL EHE, BFARASTMRAL
ARMEFHEHEX, B EREERETE
HMMEXE, GM-CSF £ A8 %R
¥, RIMEFHSERYE. EREN THRSTSE
MR EH, —#5 p50/p65 & NF-«B ILX 5,
A—FE S «BFFIM 3 W, HFHEEBLES
hGM-CSF #H ¥ CK-1. mIL-2 f§ NF-AT %
A%, BFEFEREREA NFAT £, BIFHK
MEEON SRS RER. L CK-1
5 «B#FHN, UFHMRERR, CK-1 B
PL5 NF-«kB & 4. «xB¥RF5. CK-1, NFAT
ZEFPIWMAANEZERFH 5 TTCC 3 (B
B EAME 5' GGAA 3' 5 FHEIIH est-kETF
-3, 25HXHERXETFHES, TTUH
S T A EEENFER. h «B# CK-1
FHEEELE S — P NFAT #EREF, AmiE
RIS E LR CsA SURU2.

2 EE AU FIIRm mRNA BigEM

1991 4, Bohjanen £ A& 32kD EH
(AU-B) #2445 AUUUA 3 ZENEE
F3, HAU-BE®SILAKRPARES, REF
TCR/CD3 H B BIEMH LT (1 TPA ¥
) A BEL G M E mRNA #3358, TPA 4
HiZBRHAKA GM-CSF # mRNA £ FHK
F 3h, m# LA+ R 45min. TPA LK
T 4838 GM-CSF By FRiAX CsA REUR, FEA
RHEFERED. G. Paul KB AU-BETHE
MERES 5 AUUUA 3 BHEFEHNEE Ca?*
8 Mg™™, HEZ4re& /8= TN Mg* Ky
AU-BE 74 &6, AU-B A 77 i & X4
mRNA £ # P /E R, HRE 1993 £ Bickel
L LRRABRAE S TERE33000,39500,
QR000=FMEBEOESAU-FI, KP4 T8RN
3950042000 R F/hRAKRAF .+ FEH
33000 A\ 5/hBUILA 8, 5 ik AR AL 78 A B v 3
HHNE S W58, il X EEGARE
5, T REFELRIBE FHENR FiHESmRNA
WIFERE. AU-B EHTRIKREIE S mRNA B,
ERERP mRNA G2 REH I, 7 Fit
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—H IR, BE AU FIMERERGIEE K
EMREED, PKC BiE# (cyclohexin-mide,
NaF) £ZF IL-18, IL-7 #ftid: 3 E & AU &
5| X # & mRNA, {H TNFe i % #) GM-
CSFmRNAW R EH, MK TE FAUFF.

L AR, GM-CSF #H 5' ERFX U
MR e ERES fURE RS, KRR
SHREEGEREAHXE, MTXEBEEANE
HRRAMREREREE RN, CTERE
THEMFEXHY mRNA 3" S —E & AU
F5), aJREAF T mRNA s, AmEs
F 5 KF_E Xt GM-CSF fy Rk #47 fid .
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SHENGWUHUAXUE YU SHENGWUWULI JINZHAN
Prog. Biochem, Biophys.

(China)  1994; 21 (6) * 561 -

The Regulation of Immuneglobulin Gene Tran-
scription. Zhang Wenfa. (Department of Biolo-
gy, University of Science and Technology of
China, Hefei 230027). Prog. Biochem. Bio-
phys. (China), 1994;21(6) : 482—486
Immunoglobulin (Ig) gene expression is a B-
cell-specific and developmental-stage-specific
event. Several factors are involved in Ig gene
transcription, including Oct 2, NF-«B and he-
lix-loop-helix (HLH) proteins. The regulation
of Ig gene transcription by these three kinds of
protein factors are focured.

Key words immunoglobulin gene, Oct 2, NF-
kB, HLH proteins

Research Advances on Zinc Participating in
Genetic Regulation. Wang Yingjie. Xu Abing.
(Department of Biological Science and Biotech-
nology, Hangzhou University, Hangzhou
310012). Prog. Biochem. Biophys. (China),
1994:21 (6) : 486—491

The effects of zinc on genetic regulation are ex-
tensive and conspicuous. It was shown that
zinc participates in genetic regulation mainly
through infecting the regulation of gene ex-
pression, the structure and function of chro-
matin, the conformation of DNA and the
biosynthesis of nucleic acid. The mechanisms
of zinc acting in these processes were discussed
as well.

chromatin, nucleic acid,

Key words zinc.

gene expression

Protein Splicing and a New Kind of Mobile Ge-
netic Element. Lu Baisong. Huang Peitang.
(Molecular Genetic Center Academic of Mili-
Beijing 100850 ).
Prog. Biochem. Biophys. (China). 1994; 21
(6): 491494

tary Medicine Sciences.

Several cases of protein splicing have been
found recently which is different from so called
RNA splicing. The peptides which are exclud-
ed from premature proteins are called ” protein
intron”. Some of the protein introns have en-
donuclease activity and the DNA fragments
coding for protein introns have defined a new
kind of mobile genetic element. The discovery,
mechanism and evolution of protein introns are
focused.

Key words protein splicing. protein intron,

mobile genetic element

Programmed Cell Death and becl-2 Gene. Yu
Yongtao. He Fuchu. (Beijing Institute of Ra-
Beijing 100850 ).
(China)., 1994: 21 (6):

diation Medicine, Prog.
Biochem. Biophys.
495—497

Programmed cell death (PCD). unlike the oth-
er form of cell death (necrosis), is an active
process of cellular suicide. It plays an impor-
tant role in embryogenesis., tumorigenesis and
clonal selection in the immune system. bcl-2. a
potential physiological regulator of PCD. can
not block all kinds of programmed cell death
mediated by various stimuli. bcl-X, a recently
found gene which encodes two different pro-
teins, takes an important part in both positive
and negative regulation of PCD. becl-2 is re-
garded as a member of the third category onco-
genes because its blocking of PCD results in tu-
morigenesis.
Key words programmed cell death (PCD),

bel-2 gene. bel-X gene, oncogene

Advance in Current Research of Human GM-
CSF Gene and the Regulation of Its Expres-
sion. Shen Baohe. Guo Donglin, Sun Naien.

(Departmment of Biochemistrv, National Labo-
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SHENGWUHUAXUE YU SHENGWUWULTI JINZHAN
Prog. Biochem. Biophys. (China) 1994; 21 (6)

ratory of Pharmaceutic Biotechnology, Nanjing
University, Nanjing 210008). Prog. Biochem.
Biophys. (China), 1994;21(6): 497—500

The of

macrophage colony stimulating factor (hGM-

expression human granulocyte-
CSF) gene is finely regulated at the levels of
both transcription and post-transcription. The
transcriptional regulation involves some cis-ac-
tive elements, such as the CATT (A/T) repeat
sequence. GC-rish sequence. CK-1. CK-2. kB
specific sequence and inducible CsA-sensitive
enhancer. which are all located in the 5" -un-
transcriptional region of the hGM-CSF gene.
At the post-tanscriptional level, a 62bp AU-
rich sequence located at 3’ -untranslation region
of the mRNA is related to the stability of
hGM-CSF mRNA. These mechanisms can up
or down regulate the production of hGM-CSF
when the cells receive the singnals from the
stimuli of cytokines and other stimulating fac-
tors.

hGM-CSF gene,

regulation, post-transcriptional regulation

Key words transcriptional

The Advance of Application of Ultrasound to
Zhao Yiyun. Li
Wang Jin. (Institute of Acoustics

Biotechnology. Feng Ruo.
Huamao,
Nanjing University, Nanjing 210093). Prog.
Biochem. Biophys. (China). 1994: 21 (6):
500—503

The application of ultrasound to biotechnology
is one of the new interesting research fields. A
number of studies has shown that some bio-
chemical processes can be activated by ultra-
sound in the presence of enzymes and cells.
Generally, lower intensity ultrasound can in-
crease the activity of enzymes and immobilised
enzymes or improve the metabolism of cells by
the improvement of mechanism of mass-trans-

fer of substrates. The advance and future of

applications of ultrasound to biotechnology is
discussed by some examples given.
cavitation, biotech-

Key words ultrasound,

nology

The Advances in Red Blood Cell Glycophorins
Research. Mao Jianping, Sun Zhixian. (Insti-
tute of Radiation Medicine, Beijing 100850).
Prog. Biochem. Biophys. (China), 1994; 21
(6) : 504—508

Glycophorin (GP or sialoglycophorin)-A, B, C
and D constitute a group of red blood cell
(RBC) transmembrane proteins. GPA carried
the M-and N-biood group antigens. GPB rep-
resents the Ss. and U antigens. GPC and GPD
exhibit the Gerbich receptors. Some homolo-
gious peptide sequences exist in four of the
GPs. but extensive similarities are within GPA
and GPB family. GPC and GPD family as well.
Because of its abundant sialic acid content,
GPA plays a critical role in preventing and
minimizing interactions of RBC to RBC, and of
RBC to other cells in circulation. Binding of a
GPA

changes in membrane material behavior. GPC

ligand specific for induces profound
has a important role in regulating RBC shape,
membrane deformability and membrane ma-
chinical stability. The functions of GPA and
GPC are associated with band 3 and 4.1 pro-
teins respectively.

Key words erythrocyte, glycophorin, trans-
membrane protein

Secondary Structure Formation: Framework
Model

Hongyu, Du Yucang. Lu Zixian. (Shanghat

of Protein Folding Initiation. Hu
Institute of Biochemistry, Academia Sinica.
Shanghai 200031). Prog. Biochem. Biophys.
(China). 1994:21(6): 508—513

Framework model emphasizes that secondary



