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WE FRBHEPEET ABRIEE H -ATPase 58kD TR EHE. FIHRSEELK W (PCR) &
B T58kD WRA BRI B, HEW PCR =H$#3 PET 8k L £iX. SDS BNBBEERBKANE
HRELEHRASSKD EEMNEFHBIRUERE. REFYTEHAEARKELN0%.

%48 H*-ATPase, 58kD L&, MEHE

WA HT-ATPase T B0 A THK
WAL, BEERBOER. BNk, FE
R, /N, PESRERL. M., &REE
R OARE=FAKELBEX$. XA
H*-ATPase SAAMAEFIER . BLENZE L&Y
R, ARBTHRILEMESRRCFHER
EFEYHEX, RATHEENEEEX. X
L F &P KF, F, - RIH" - ATPase , & 8 &Y
H*-ATPase W R /KFET 5 MBI 318
WA HY-ATPase & /Al uf K/, ¥H
ANTR] B4 2B 4 LB BE R K. ARk TR A,
58kD #170kD WX F ATP /K f##2 X8 1
R, 33kD, 40kD WEIR S {EVEM I, ML A
R~ ATP Ko iEE R, i TA1EH
BHE5EHARARZEMN, EUMS N TEMER
HITERAHR. A THBANRSE T ERENGEW
gk, RIONFENASFEDF FEFREM
aifr A, HEARET FREREEH
¥ H*-ATPase #58kD, 70kD ¥ ZE 3B 4 & =
B 75 A AN B Wi B HT-ATPase #58kD I
B cDNA 275, AT #H— S RBER
H'-ATPase fiEHE WA THRE, 7B T AN HH

V% H -ATPase {58kD LA B H Y HE B
37,

EXRETHPCRBEREGRA BT
H*-ATPase #58kD ERMEFARBHER, H
BIEARLEIE PET-3a P, EXBHFE IR
BT HEWEZREAS8KD A,

1 HEEEE

L B e S B B 2N

1.1 ##¥ REEAVIEE & T4-DNA E#E8E
M B BRL #i Boehringer Mannheim Biochemi -
cals , HER ST A K E KW B Bio-Rad A 7]
X Jt 4B Kodark 24 7], HAhidsH Sigma
7 i -

1.2 Rem@EXRE (PCR) PCREH
Perkin-Elmer Cetus 2\ &) #] PCR iX 7 & 7 #i
TEFL. UARERE R FHANEREE
H*-ATPase #58kD L5 cDNA H[l App2at?
4 PCR fyfEtR. ZF58kD EHH) N K¥gfl C
KuEIFF, %1t 7 ¥4 DNA 5147, B Hobbs &

CHEEEEREFERASARERER O FEREEM. XE
NIH (DK RO1-33627) X4 ¥ .
WS H#H. 1993-05-25, #EETHEE. 1993-11-24
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¥MhBh SR, RV RSB REREH &+
AnBYMIT. BV IEBLLI00p, TR0,
YEIR 94 C . R KIRESOC, EEMEET2C, 9
YUK FE A 100pmol #§ 2 N, BIAR M E 1 100ng
RN, PCR ™4 1Y% 588 b ik X &
—F4lifk.

1.3 BEARNWEARENE A rHBRAHR
WA H*-ATPase #958kD T & 4 % 3k /i ¥L
84k PET-3a i Thomas 1§+ WX, 45K
BAYSL B B Y E. coli HB101. 415 R 7 &
e M AT, PR AR A R Ok o b K
L XA IEREA.

1.4 S8kD I EBIWIX RIAEWHKNE. coli
BL21 (DE3). ¥ & A EMIEA N EH AL
¥ BL21 (DE3) 1, hEFHFHBRIIEMN
Fietk. & Studier R EEHBEE. H—
TrHEBEEERE2ml SEXNEBXR
(100pug/ml)BMO-ZBIE R B P , B P
300r/min, 37 C, E#3—4h, FIFHEME Awoik
F0.6—1. HMi%FH IPTG, HEEKEH
0. 4mmol/L. EH% 7Ei%FF2—3h W EEEH.
1.5 SDS RAMBRBMBE X HHNMFy%
1T SDS B 4 B i BERE s k. 4R AR T
. H -ATPase fE A S RAH M —E
CEE7 SHN

1.6 EBRELEIH FOREEHHrHEER
L #% Burnette £ #4T. 4 R EREA
H™-ATPase 58kD I¥. % #4 ML 7 £ SCR (1] &
& 58kD Fik [V HA FE L 22 SDS B N4 B
KB, Al Bio-Rad ¥ EBRHHEMHBE
WERATHE BRI, JERRLS N RK 3 (5 W
REBEEFEHMVIR. EBEHS
PET-3a iR @ BL21 (DE3) #1424 i £ 1A
2h. BA3% M4 I0H 3 F1 B A 2h. PL1:1000
MEORMESEBLSG2h, #E5H1-1gG
(10°cpm/ml) FRRBE M LN, &KX E T
KRG, BB Rk SR
10mmol /L Tris-Cl pH7.5, 0.15mol/l. NaCl,
Immol/I. EDTA. 0.5% Tween 20. A8k
M 1mol/L NaCl @it e Skl , B+, (1

Kodark X-)t:h B — 70 CH .
2 ER5i1e

2.1 ResmstX AR SskD T %X KRk K
a0 4E

BT HFTATEN NS BT
H™-ATPase f58kD .M M3 B, HE
RitHERMTHITH T HAERER
H*-ATPase f58kD ¥ 34 45 55 H Bt 9 DNA
1%, mpE LR, 5% YZ5H W F58kD I
HONEKHN ] — 8T EMBEMRIYFH .,

e ¥ 8 4 61
7 B
Y25 CTGOCATATGGUCATOGOAGATAGACAGUAGG
Nde 1
&2 b o 69

Y74 GCGTGATCATCTAGAGCGCAGTGTCAGGCGCGAGH

Bel 1 ——Xba 1
21 # S
B RSWSSEP®ANTH DNA 5|95
DNA G|# /5 2S5 B3, YZ5HK F58kD &
XN EKNRPEE, YZ4H I F58kD % C XH
121

B2 58kD I XN
HE R PCR =%
Ep
— 1.7kb . ADNA ¥ Hind 1
MY 2. 58kD T %
Wi By PCR ™
9.

PR ATG #8564 Nde | i 17 s
1% YZ4 Uk F58kD WA C A 3506 &
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513. WEMBRENRIGT Y, [E0H iR A H &1k
i Xba | (&4 % Bel I 2. B TRFI HHY
58kD L XM MW A B P& FH 11 BamH | I
A, HILESIY YZash i Bel 1| (i 58
tk I BamH I (L &HMN. & T F58kD LM
REFBHETE, €9 Yy a A
58kD T Zfy cDNA LU HHSTMRERE 7
Xba I L 5. ERAYZS5 5YZ4MW A5 9 #&
AppafitR E DMy ML F AR A
H*-ATPase fJ58kD L XM RS Bt. 2 &
B, R R Y M TE ] o SR AR B v Uk L Rl DL B
BB AR —-m i, o F M1 Skb, 5%
ANBHA H -ATPase #58kD T3 cDNA
K /h—%. PCR =##% Nde | 5 Bel 1 XU 5§ 8§
¥1, i3 —f1. skb 7.

B3R T AWM MEA H -ATPase fy
58kD EXXEFM R ERKNMEMALRE. PET-

BamH 1
X Nde |
ﬁ Appza
YZ5 YZ4
| 1 PCR
2 8 {k 1. 5kb )Y EX
3 Nde | H Bel 1 8]
Nde | #l BamH |
: BN T4 s 1)
Nde 1y ok Bel !
b BamH |
(4. 6kb)
' Nde |
T4DNA
%3 ]
x‘fliﬂmH I HI Bel |
i ) A ERG U))
(6. 1k
Nde 1
R

B3 AWEAZ H -ATPase 583kD T ¥ ¥
PSR vy k]
A3l YZ5 M YZ41E App2a BB E SR B
PCR™% .%Nde | 1Bl | M) .3 A P
Nde | # BamH | UL 5§ 8 U) 09 PET - 34}
pre

3a lit pBR322( 1T AR R, £ T7R M (KA
TOfY fe3 20 -, RE D 106 88 18 2 DX A T 70t B 4
M2l f. EREGS E#H—4 Nde | {4
(CA" TATG), R &L 28 KR EH
EHEHLIOF &R 2447 - PBamH 1 {4,
WA DNA nfR&IEBGHIT. N7 &ATEHN
58kD T Ak . fE ¥, E 414 H] Nde | il BamH 1
WA Y] PET-3a. i A Nde | HI Bel T AR R§

78 9rolly213y

B4 SskD T EEF M WABNNMWL)
&,k BB
1:® X 174DNA ‘Hae B H Bt 2: ADNA/Hind I
Fy Bt 3: PET-3a ¥ ¥ Nde | BY): 4. ik
Ik 8 Nde 1§l Xba | 8$1)] (4. 6kb, 1.5kb);
5: # KWK 8 Nde | fl BamH 1 8] (5. Okb,
1. 1kb): 6: ADNA/Hind 8 B 7. REAHRK
# EcoR | Y] (4.8kb. 0.8kb, 0.5kb): &:
ADNA Hind 1 Ky B 9: J{® PET-3a # Nde |
Rt): 10; PR PET-3a # Pst | M§V): 11. &
K 67 B Nde | B4 (6. 1kb): 12 &ikWiK
# Nde | f1 EcoR | UMt (4.0kb, 0. 8kb,
0.7kb,0.5kb) s 13; &1k I ¥ # Nde 1 Hl
Pst | B4 (3. 5kb, 1. 2kb, 1. 2kb. 0. 2kb); 14,
LKA EPst | MY (4. 7kb. 1. 2kb,
0. 2kb).

W Yy58kD I M4 f9 )y Bt. 8 E. coli HB101%%
b, Bk & £ L a4 A A ORI BIYE sC B
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EEARRL Nde | U] {96. 1kb KA, £
Nde I 5 Xba | X &§i{L184. 6kb, 1. 5kb Pk
M, BEUBFSILit. PET-3a #) BamH 1 {if &
(G' GATCC) 5HAKBE Bl | fi18 (T’
GATCA) #HER R T P AEME U] 1) & 14
(s, i~ FHEcoR I ,Pst I ,Nde I fIPst 1,
Nde | 5 EcoR I , Nde I fl BamH | %o E§
ol 35 €k dusbll. MG ESSE &:il58 i)
MU KAE. UL RIED. AR BANTY)
AL L AN HGRA H -ATPase #58kD
T cDNA HRVIE#g—B. 82, 84
MR GEBRIA LEFHEAS8kD EXRH AR
HERBANEARNCHERY.
2.2 S8kD T XEHMIA

BL21 (DE3) # DE3L###H T7 RNA B
AMERE, Bl RNA BAMERIEHER,
B ifij fd — 2% SF R ME LA 7 BL21(DE3) st k. #
fi19:5% &, A& Xy EH F K 7£ BL21(DE3) 2
Rk, F -5 Swudier™ By AT B A K
FMBEEETE, THARFTHBRINEDY
EAFNAFEEEGZEFIENE TSR
MERNSEEEFMPEREFEENEE,
FEFHFIRE N IPTG @958 5 M LB BUARF) & 4
Z—HE%: ERHIIGEHENE $HBRA
IPTG BRI PRARR N5tz —HEERIE
. X#EYW. BEARRAE BL21 (DE3) HiE#
SEN . A B REROET BT R

EHERENA, MR H' -ATPase
#58kD WA fE 0 B R RBEMNS. BL2]
(DE3) A BRIE, B lon (k¥ ATP 89K
HMEE) MompT UIMEELM) EOW. £
XWEFEEMIFEHATRBREHN. B R
MAMARBER H -ATPase #758kD T %
A% BL21 (DE3) R F|MuEx. B
5K Al 10pl BWHETT SDS ¥ 1445 %E B2 e ik
BI o] WA 8 49 5> F 458 000 (1 kW, &5
X BB ) 4 B AR R WOR H' - ATPase ()58kD
WEK/N-B HMEESMNEZERK, 50
58kD ML A R4 F AT IR, BI3h KB EHE.
Bio-Rad ) GS-670 ) ¥ HF £ 38 {X Xf & BE 4 {0,

AR HEAT G E =0 KA 58kD I
oty 48 40 B 40 BRI A 1 #9950 %.

1 2 3 4 5 &6

-2 ":A’ :.o- vt gy

— ‘— —_""' — 58 000

A

Hs WXoysskD FEM SDS RA MK
& 5k
1—5: EIPTG XS E%F0.5. 1, 2#13h
J&. RES8kD U XREEMWARER. 6. A
EHFEEREEMA H' -ATPase.

EHMECH R H -ATPase 19 58kD
TEESHEDTHAREORFE. C¥HE
S REREATEH -ATPase#)58kD T X

{ 3 +

Be WikaysskD I X a0E B MED &S 7
1: Ak FREREEAMAN H'-ATPase;
2. WIM X REFAA BL21 (DE3) M#
B 3: RARSIMNAIREARND BL
(DE3) BMiRESh: 4. BMES M S8
iR PET-3a 7 BL.21 (DE3) B#HES.

FIRKTE 3 5 A B R R H' -ATPase ) 58kD
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RN FSJLFER100% 8 H#[H.
B 5% 4 A LA B 1 4 B o8 ok 2 i B R
H*-ATPase #J58kD T3 A4 I 1F 3 Ml 2 A
WA H -ATPase #958kD W& 7E K+ &
i RE. E6HERREEMTER. BE
60 W, ZE4 R BIETAL HT-ATPase 5i%
SRy & EH TR M BL21 (DE3) @A
AR R AT 8 458 000 H , 1 7E AN hI
IPTG S & EHMAH BL21 (DE3) H#
FES, U PET-3a ¥4k BL21 (DE3) F1
B IPTG o fy e e S P 3 A L BLAR R ) &
g, ERVINESRELESHT T, §fF &
EFREAFT LI, FHERBRE RIMH
PET-3a #4k i BL21 (DE3) AR AT 454
Hh R A R IEREALT T M. SR K
B, ERREFEEE, MFRNEREHFEMN
B T. XULE T RIETY TR AT B &
KB E =47 58kD T .
ATHBRRERZTR T AT BRER
H*-ATPase #)58kD il 3 % (K 75 K B ¥F & T 19
RMARE. REFYEELDEARBEIEAGFE. &

- ek H

/ = e
C INBARES
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KR KigED RAR
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A b

R#E. (NHO,SO 8. H RO 8ot
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#). AEBRIEEHTTH.
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T K OAXZ

(REBEFRSE _HBEER, XiE 300211

WME AKME GH RHWEERH2WH -FEREME. NHS FEHARPCR $HR, AT
—F it A R WR 2R 4 W B FROER TR pOsGH153, {81 4a 5% 8 £ 4 1< I R A BUBK B9 17 5 SE B8 16 K R 4
B WA RERE PIN-1 -ompA i, HEMUTREAHFHEINEED A FSRFFIN T, 1 Lep-
Lac &5 B FHEH T, 2 IPTG #S. 4 FRA23 000 KM EEXBHEPRBERERL, X
FURARAMGERMEN L EE, EEWIIMMEAR, ES K H3hER.

XA EAARKEER, PRBREAFRR, KBHFE. BEEE

HEKEE (GH) B E &4y s —
MEZIKEHE, BERHENEIWERKEET
HHRHBENER, 3 THRGHERLGRE
WHRAEN TN, ARG RKEHEREE.

PARTRIBE R, R ATR A E A DNA &R, &K%

TREHZHRBEESYRE.
DiERBEREA. 2 KBASWHRET (K 300070).
WA H A 1993-05-18, ¥ H#: 1993-10-30
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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



