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WE HAANSEKR —EWARE%EHHET ChGM-CSF) ELERE . AR ARERXH B DL,
AEMSEMENRFREME T HM RS, BETEANINT rhGM-CSF S4B STIRHREERFER
EasH ALE B BB THEABEESHURRENS FERTTE. o FERSHRMXRULS GM-

CSF Z e AL BT RILRE T RBE R
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X@E EAARAR— EWARRENMET, S5, REEH, LEENH, PR BR

I H| P F (CSFs) L MWFHM, GM-
CSF, G-CSF, M-CSF, Multi-CSF (IL-3), E
1%t F 5 M 40 A g =R A b4 FAE-. A
GM-CSF #:H & i 7E 5q23—31'%. rhGM-CSF
E4EBER COS ™ . KTl Ba&
EFgifk, Curtis R FERPFMMEET A
GM-CSF-IL-3 g5 & . A GM-CSF ) £ %
A 82 SRk A2 I B R AH 40 AR S T AR, 1R S
e, RERRVE R B MR E AN A RE. il
K EE R T RAEALIT T 51 A H 40 M A
FEBH, BRENAEREEEEREERESE
L, FFAE 2w i) 3 B 25 9 L) 38 s e A A9
HHEThREE.

1 rhGM-CSF fi5 & &1

A GM-CSF 4 144 MR EBRRAEN LK,
EH 17 MREMNG S, BUBAKA 127 MR
PRI 1447, X B T4
REMMAMFEHEEE/ERN. EZHAREHE
#y rhGM-CSF HJRE & A M1~ N-$ EAb L & A
2N O-BRALA A, BEREICBREARE, 71
BHEER.

B+ A GM-CSF ZE X ES B 53
oL L SN ED |_JII=IJ/‘/\

ik, ffi thGM-CSF # & & 2# B 53 n{ 2 0] BE.
2318 rhGM-CSF 45 &V ', H B3 31K
WMEME T HEN X HFHEEE ('@ D

kbrnﬁmt

BE1°

rhGM-CSF =R &E#H

(a) 2R « BEE, HLRAKRBIHE, N

A& 5. (b) rhGM-CSF fy#hth¥HE
i KEAR HE, HBEFLAREXBITR.

M. R. Walter U A S E Mk 2.8
A #ERE X St E . 1T T SRS BT
K. HEGREW, thGM:CSF B EEK 5 T,
#5404 K, 24 A8, 20—35A4 %. rthGM-CSF
B F B HFE s — D R AT R Y8R R
A « $15E4R H A—>D, +5lH 1327, 55-»
65, 74—~>86, 103—~116 BRI, WIEH B HE
¥ 11 8] 15 Z 6], FF 1 22 KR A 7 R
RN R EBRHKE. WEEF A, D
ALxT, B, CBLXT. POATERIEA) JE A 2N 40°. M
MR R — N ETF « BHER"", BHEHEg =
MEERS I HSF 2T RER, E A4
9K 28—>54, 66—>73, 87102 PRk, B
A B, C 20, AWM KPEEFE A—B,
C—D K AZEFK. 42>44, 99>101 RIEF K H
MR EFATH B 372 S1 M S2. #iE A fi S1
ZHEM K (3035 %) BTN EMH
rthGM-CSF & A& B 1~ — #i 8 { T Cys54—
Cys96, Cys88—Cys121 ZJ8]. Cys88 #1 Cys96
ZBH—1ESE Pro 81 B, Pro92 By 340
Cys54 & &, Glu93 MR ESEIE B N IRy
Glus6fl Thr57TH A ETE K8, M TR

f“"ﬂﬁ'mﬁ:m[lzl
AE S B3]

rhGM-CSF #9& 42% 8] o« B HE, 5%H) B
P&, P. Wingfield - {4 ) CD & H i &9
« BIEE BTN SHEREEYIE, HEHE
FREIX46%.

M MIEIENRL 13 E R B K
AEYE TR, 1425 B H B EHLTE,
97121 EFBEY T T RNIEHEETEE,
77->94, 40—~94F1110—~127F& X K Bt %t F 2 1k
gaEM/ KT B IEHIEE HEE. K. Kaushan-
sky FUH— R P A BB %4> TIEL 38—~
48, 5—~111AZRERF B E M eEI R EE.
4y F R 4 LB E 522021, 55—>60, 7782,
891205 B Bt M A IFH L FD R T
rthGM-CSF ) n A MM E ¥ & 0 & Fhf
RAEE, UTHANREX TFHAGERL T
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7. 14—25 (HERE A), 4658, 77—>94 (¥4
YEEC), 110124 GRRATIREE D), X EEFR A H
BIESEEMRAE —WIAEREST T, B8
i€ A F1 D W RETE RS AN 2R X5,
X TTUBBE N A0 THBAE A B N-BEL
18 rhGM-CSF #9491 7& #E RE AKX

o Fi it R BE F AR & LR ARUE 2131,
77-+945 % K Bt & thGM-CSF IEH# T 4 5%,
H i Arg23f1 Arg24 L HE E. Arg23—>Gln
ARG EEE LTS Y%, Asn27H Asn378) iR B
B EIE YRR T 204500

rhGM-CSF 2+ F 7 — 1 B FEHFIEE 68—~
735 Bk BY A AL M R A 3108 E. Pro76%7 b 8
e A8, SBOEANEE C LA 30
5.

2 {L=ER

2.1 PRt

A GM-CSF B&# N-g3Ebfm O-83Lik
NANBEH, BERHAYINRBHATERE
L E . P. Moonen % i, B XBERA
CHO 4 Mi 4 #9 rhGM-CSF 9§ N-$ %, 44
EVEH B4 E. K. Kaushansky U381
COS 4 p Fakpy B2k N-B /5 O-H &
) GM-CSF %515 K #R hGM-CSF &4 —#.
N-¥EZAL O 55 F Asn-X-Ser/Thr 18 Asn
A, O-BEAAM AW EN I Pro RERE
R Ser 5k Thr BREDY. 7EK A 40 fER AN BAT R
KA B R FEMEERIEKFHRRIEE
it % hGM-CSF, #£ BHK, 293, COS #l LdLD
MWL ERKR D FH T RBAEMNRR
GM-CSF —H™, Hh, EWARKAM. &
ST 440 ARt RE B L 4 1 GM-CSF.

Namalwa 41 g 3% ¥ &9 rhGM-CSF & B 4~
N-#EEALMEB N OB 2. H N-BEF
B F 4L X # rhGM-CSF, M4BE 4 M =2,
G2 N-gHE N E; §149 N-¥E QN
R SR N-ERON D, =K H O-HHE.
2N B b oK B 4 i R T8 9 JE 8% 24k thGM-CSF
{EHEMR 20065, ON A F 5 KA R IFE M

rhGM-CSF #M[F#iEHE. IN BIEHAERTH
K2z, MmN BEKRANKEFEHE ON &R A
KA B TR thGM-CSF K 54%.

Ernst J F ZM B COS-14 i #
X7 hGM-CSF. ZESHO-BRELEERE
Ser9ff1 Thr10. 15 50089 rhGM-CSF # O-$ 3
FER FE{H7E Ser9%%#:, M 14 500/ rhGM-CSF
7E Ser9M ThrloFH — P HBEWERE, XKW
Thr10{L S8 O-¥EZ P T B H 7E Ser9 £y
O-WiHGEREM, BEEIEfM R ThrlORBHEE
&t At 247, COS-1 40 M & 175 5 28 oL F 8 1.
O-¥E&:3F F GM-CSF MM EM IEHBRFR
]

2.2 PEG #1%h

rthGM-CSF & & 64 Lys BEF 14 K5
REEAGE S PEG 88 PEG B MRS
DAEIE R . BE B EERANEEREIN3—400
% RRCHTIRTEM S e R EO W
B R MMERE TE4EaARE
#), F. Malik %02 F & i 4 PEG (MPEG) X}
rhGM-CSF #4174, 3 M FPLC + B 4i{k,
HEAF 5 W, MPEG-rhGM-CSF @& ¥ 1
REMA{UE RO R, EERRGEEN
WInTELE, EEREPTHITELE N
K-

2.3 £PERN

T. P. Angelotti 2523 F 54038 51 Bt IE fz 6-
YRR ORI S EMRER/1- 3- CH
HE)-WHE]-3-Z &M WL rhGM-CSF #
T, BMBEAS S ERESGREREA, B
PIEEN AW 2f13. Smol £ EFE/REH
(N1-bGM-CSF #1 N4-bGM-CSF), ¥ E 4
4. 6mol £ X FGHE/REH (C5-bGM-CSF).
ERxmEDlEYEEM S GM-CSF %4
ZEBEHTTHR. BAEEEMARAN LR
=R HATIERERN, SRATEMEK
ENHRE T RBNEE. TEY S5 AETHE
40 A GM-CSF 2k 4 &8, AERX
FRGEMEMZR M AR AERHR. N-
bGM-CSF 52 k& — ¥4 & vl gt Bk
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HEE BN, C5-bGM-CSF fe4 & HBE A
Mk, EEAERRGSBE R EWEAM
£. REEWENN N-bGM-CSF s R HH
FRAC A M R 1 A2 1, o] R A B SRR B AT
GM-CSF 2k 4Btk 2, A v] fig B i X 40 R
SCHF 78 32 AR AT AL .

3 rhGM-CSF iZA&FHIHURWT

MR E R P ERRR T AL, EW
FUEIE . TR, BEYCARL. EIMNE
otk (UVCD) MIBOEH 86k %E, S4Bt
RARSIE a4 (VCD) ERZMREAR
B 77

P. Wingfield 250 R 43 4 U 48 3 25 .05
BR 3 AR 00 R e Uk VA R IR S A 2 e i L
YoM & JE M CD R T KM ERIE/
rhGM-CSF ZTEBE W PHIMR R EHE.

190nm—240nm it ¥ 4k CD &4 #7 rhGM-
CSF &47% /) o BEEM46 %06 B I7 .

rhGM-CSF & W xf —#i%d, 7 DTT A
T, R ERBAEIR, 7E8mol/L KE
e JRGE B R . R RR 3 AR PR R R B H UK
EEZ ZHmEBM THESHENEEHERXRE
A, HENERSERRERSERESEN
B BIKGRIBRTWILANR. KBFFEX
J8#) thGM-CSF, iEFIEEXN T FREHE
B J B 12 TR .

AN E VIS L fE4mol /L EREEAKVER T
rhGM-CSF 1 Trp dCE R RE, sliFE -
TBRBFE—RE, HMWANEEL Lys BEA Tyr
BRETLERE.

.38 rhGM-CSF #] Trp fii AcTrpNH,
RKIGCHMAREE, KIATHE A T 60U M %K
K X PR W] LA 4mol /L £hEE AL ¢ rhGM-
CSF HEmM &2 EE, HY5 AcTrpNH, 4
30K, XiEHAELID Trp BERER
W . Trpl3{i F Pro-Trp-Glu-His-Val [§ %)
B, fEpH3EHEMLRFZMFT, Glu fURER
TAREXM Trp X EEXER. EH,
Trpl122 fii F Asp-Cys-Trp-Glu-Pro ¥ % &,

Glu R£:3t Trp BB KF W, itk 7] 6E &2
TR EW (Cys1215 Cys88R M),
THLRERE Trp ROLA B FRKHR. A DTT f#
rhGM-CSF i JR, BB EIEK Trp M5 8K
HERAEE®RS. EXABRRET, Trp L TIER
VEIREE, RN ZREER; H—H
M, Trpl3fi FHREFE R LR K. £L
ARG, Trol 22 BHEMERK, AEEA
HREMA S H Trpl22 R 2 #) 5Tk, W
Trpl22{5b FAEREREE, MR ERBTALT
S FRME Trpl3kAELHK. FIEMILIEEIEE
HfR, BAMARERH K E AcTrpNH. 4%
FLAH, HENRERE, X FKHMHEHA
Trp B4 FH 3R,
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Structure and Function of Recombinant Hu-
man Granulocyte-macrophage Colony-Stimu-
lating Factor. Ling Mingsheng. Xu Mingbo,
Ma Xiankai. (Institute of Basic Medical Sci-
ences, Academy of Military Medical Sciences,
Beijing 100850). Prog. Biochem. Biophys.
(China). 1994:21(4): 326—330
Recombinant human granulocyte-macrophage
colony-stimulating factor (rhGM-CSF) has
been expressed in prokaryotic and eukaryotic
cells. Purified to homogeneity, which facili-
tates to study the structure and function of
this factor. Recently. the study of structure
and function of rhGM-CSF has been mainly fo-
cused on crystal structure. including chemical
modification, conformation and stability in so-
lution, mutation and molecular design. The
progress in study the structure-function rela-
tionship and the mechanism of interaction of
GM-CSF with its receptor is discussed.

Key words rhGM-CSF, structure and func-
tion, crystal structure, chemical modification,

conformation and stability in solution

Advances in Biological High Resolution Elec-
tron Microscopy. Xu Wei. Pan Dongri. Xing
Li. Tang Jinghua . ( Institute of Biophysics ,
Beijing 100101). Prog.
Biochem. Biophys. (China), 1994; 21 (4):
330—333. 371

Biological high resolution electron microscopy.

Academia Sinica,

a method developed recently, is comparable to
X-ray crystallography for determination of
high resolution structure of biological macro-
molecules. It overcomes some difficulties con-

fronted by X-ray crystallography and can apply

directly to the non-crystal biological macro-
molecules or to those proteins which can only
form two-dimentional crystals. This method
contains mainly experimental recording of real
structure information and image analysis of the
electron micrographs. Several problems which
will be encountered in the application of these
techniques, e. g. natural structure preserva-
tion, radiation damage, poor contrast, and
low signal-noise ratio are discussed.

Key words biological maeromolecule. high

resolution, electron microscopy

Expression of the Gene of the S8kD Subunit of
the Vacuolar H'-ATPase From Human Kidney
in E. coli. Zhang Ying. Peng Shengbin. Stone
D. K.. Xie Xiaosong. (Department of Inter-
nal Medicine, Division of Molecular Trans-
port, the Umiversity of Texas Southwestern
Medical Center at Dallas, Dallas, TX 75235.

U.S.A.). Prog. Biochem. Biophys. (China).

1994: 21 (4): 334—338

The 58kD subunit gene of the human kidney
vacuolar H*-ATPase has been successfully ex-
pressed in E. coli. The fragment of 58kD sub-
unit gene was obtained by polymerase chain re-
action (PCR). A clone encoding 58kD subunit
was obtained by directly joining PCR product
into the plasmid for expression by T7 RNA
polymerase (PET). Sodium dodecyl sulfate -
polyacrylamide gel electrophoresis and West-
ern blot analysis of cultured transformants
demonstrated high expression of 58kD subunit
gene. The product of 58kD subunit accounted
for 50% of cytoplasmic proteins.

H*-ATPase. 58kD subunit. bac-

teria expression

Key words

Expression and Secretion of Salmon Growth
Hormone From an Escherichia coli Secretion



