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B OE OB DRrEs e 3 o M 4 R o B R B AL A R AT B Halebacteriem halobium ) B ¥k
Ri, B HEE CMESEER L8 SDS-PCAE S X O R EREMERER
HEMMWEBREANELAGFRER. NEOBREFE KB EBRE =484, 0 TRY
26~27.5kD, MM EGRHFE SHEFRENANLEKERELEBNERE UEN—%5F
B, P E 26kD, NEEFEFE AN B EEEAIE S, Western Blotting [ 55 &L
B, 7EW M E BN R SDS-PCGAE G 2 iR B A F WA ER
FH.ELFEATERTHONRELRARBENEBRT T, NEGIERE SHUEFREN
ATHKERERBERETE 28D EGH —#RW, ENEAKREFRERGERITILA, M
L SRR EEE 23.5kD EAMA — KRR, AL, EREEFATHEINERT EER
BEAMFELR, -

KT HonTELIRE, FB, AiEm LT

SNHE Q936 WEERIRE A T H#IRS 0001 — 6209(1999)03 - 0220 - 25

R rE L R B (RIS TR R R g AR TR R e A ) — R, R
EEh (9 2~ Smol/L NaCl)9 B AT A LIRS, kil SRl il s 37 F ik, R
WEEh AN O AR AR b, B R RRA A RED—WEERES, L CRIANMFEES
A Ih 66 g ¥ 8% B & &, B 40 B 40 48 £ JE ( Bacteriorhodopsin, bR ). 3 # % 4 &
(Halorhodopsin, hR) . B ¥ M £ 40 i | (Sensory rhodopsin, sR- I ) 58 ¥ %€ £1 5 ( Slow
rhodopsin) , K& 36 46 408 11 (sR 11 ) B 3BE Y 0 48 41 JR ( Phoborhodopsin)!! ™! s #h A3k
¥ ( Halobacterium halobium ) BB AL F bR 69 R & EH, SIE#H, =1 bR £y
F- R B = I b T A B S TR R — A W e N TR B SR AR A M, B R AED
BB AT, TRIR SRR, F 50 40 M e a2 BB 4b, 7 A g5 AR v 22 %, H DA
M ATP, BE B R WEF M e, REMSHMLTRE, BERE PR
REFENFEARSRELS L —(B—T25M). ERPeE -FEAHMGREAE bR —
Fir, BUB A S R B 29 26kD, By 248 M EABRAE, B 7 185 B o BREE, & L T 41 H AR
b, N RBRAF MM, C KigEERED, AR T5 216 LMMERET o ARE
L RE TR Shiffs base) S EMEAMERE., BHEE-SASRF FER Bt
ZV bR MBS FHEMEED, LSRR S0% LI ERREERE, EHMMITL
AORPOEMEARLATHER (Pre bRYBHATRY, WEABREBREANERERT
716 F g T 2 2 5 ST 40, Pre-bR BB ERE O N K% 13 M EER,
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A4 Pre-bR B C KMt — TP REAEMERBRFEANS THOWYIG, #F—EWAER, 1E
HHBEFRZESRMEMEAERKER LTEN=MER, BT pBO(“bR A" AT
mBOU A BR), B F—FHFREEFHRAMEA>FER, EEHFABEEAT LR
EREAERXIY, EREBYEATAREARE LEAN B, A XK TERRS
FEAMTEBREAERNER,
1 M Frr
1.1 W%

Halobacterium halobium WK R1, B B F DSM671, £ 0] /= ¥ RE ) S 0BG Se A5 (4,
1.2 RFEFEFHG L
1.2.1 F|EAMEFAE(PEPM): 418 & B % (Oxford L37)10.0g/L, FFiE R4 3.0g/L,
MgS0,-7H,0 20.0 g/L, KC1 2.0 g/L, NaCl 250.0 g/L, pH7.0,
1.2.2 HAEHFAECM) KEREE B (Difco)7.5 g/ L, BEFHERY (Difco)10. 0g/1, T
7 7} [7] PEPM,
1.2.3 &M FE(SM) BB 0.5 g/L, MgSO, - TH,0 20.0 g/L, KCI 1.0 g/L,
KNO; 0.1 g/L, KH,PO, 0.15 g/L, K,HPO, 0.15 g/L, CaCl, - 2H,;0 0.71m g/1, CuSO, -
H,O 0.0005m g/L, FeCl,*4H,0 2.3m g/L, ZnSO,-7TH,0 0.44m g/L, Hit 1.0 g/L, NaCl
250.0 g/L, pH6.8 ( & 2 B8 i 4 ¥ M. Handbook of microbiological Media, CRC press,
1993),
1.2.4  ATIKREFAE(RSWM) : BEAFR B (Difeo)}S g/L, CaCl,-2H\ -20 1.2 g/L,
KCI 5.0 g/L, MgS0, - 7TH,O 24.2 g/L, MgCl, * 6H,0 34.6 g/L, NaBr 0.66 g/1., NaHCO,
0.17 g/L,NaCl 197 g/1,pH7.0. NE A RE PR LB EAEFE T TS ER M,
37CHEFE 7d )5, A SOmL ik G355 2, 37T L2500/ min BB Y B 55 3~ 54, b
10%FZFFEBEA 4 MEHF 100mL AR EN 250mL =M P, A TIEETE
WREG, 2FIL 0% EFERARAE 1L RS FHEEN K =AED, 37C 21301/ min 18
R,
1.3 EEsH B

B — 7€ 1% 3% I TR] ) B MR 22 15000g B0 25min W BE, 25% NaCl B IRk 1
BN, H 10 mL 25% NaCl iAW BB B, J1N 0.5 mg DNase 1, THEIFEN 4T %18
AKAPFETIL . B AL 50000g 15min B0 B A ZURR G 240 B B 1Y SRR 1Y,
20000g 40min B0 1T Fe 55 3, 1 28 B 25% NaCl.0. 1% NaClL 218K ek =k, SRk
BIEMFEFRAFTEC. BEH0.5~1.0 mL ZEKET, SETRHELTM 1.3 mol/L
(4.0 mL)—>1.5 mol/L(6.5 mL)—>60% (1.0 mL) B R&SEHEHELEHR LR, §
—EIAR 0.5 mL, 100000g &0 28 h, i EHBEH (KL T ), FREABER
FBRFESE, 20000 g 40min BE.O UL Bl {k 4638
1.4 $EBE Q5 SDS-PAGE 0 Western Blotting

SDS-PAGE #'# M 7 k#ti7, HE DBl R6. DERIEBFHRE FIEM ST
# %% SDS-PAGE, I F A — MR BEEEAYW, BN G FHELBEE AR MY, West-
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emn Blotting #% 3 Amersham Life Science 24 8532 8 1977 Bii# 17,
2 BRI
2.1 EREOHSBSHML

I BB Helobacterium halobium W R1 ENFERERE LR ERSHMEBEES
BRI, BENT . RBANE, B O W IR S OB RN SR, 25 R RE ERER
&, R D ERH e RRLaLELA, #THEEEERERL, RESTERCE
FER(PM), B TSI F B R R (RM) . B s R 1E e fh iR,
2.2 SDS-PAGE #1 Western Blotting

Feph B manil s s A s i R SR M N B L0 # i T SDS-PAGE,
ZOgEms e REE 1 TR, EEABEEREL ML TRRSF AN BEEKRE
WEBFEN =& (H 78 EM TR ALK ESHAEBEE ANEE). X=
AW RIS T B 26~ 27.5kD, B 26kD B HE H# 68 F &, 27.5kD M FEF 26 ~
27.5kD > MM EH KB R K, FEEFRITRIMER, 27.5kD EA B EMM T 26kD A0
26 ~27.5kD HIE S ¥ BB R, B EEREIBEEF 2345, =R FIHTHEMH
iy, W2 FREMEER, B 26kD
FEHHREEENSHEE, 27.5kD. 08}
RV A 26kD = & E EH BIAR AT & & ] d

i
Uﬂqﬁ:ﬂ%ﬁ%%‘ﬂﬁ!ﬁﬁ%ﬁﬁ%ﬁmo -H» G.6 | 26.0 %D
GREY, M RA AR NE ¢ N
CEEHEATEMMNEERINE  oet o
S ey PR WM WP s iy —— i
%D . 0.2 kb 2.5 %D
§7.4 el
so.2 B 8
§5.0 _g 0.0
a2.7 E 0.8
40.0 = r
2
3.0 0.6t
e 17-5KD
e "'"'--"'""‘:;mll]fn
215 '
G.4
144 %”
o e e e —
M t 2 3 4 5 & 1 8
0.2}
B 1 AR E H
SDS-PAGE B il 0.0 . . . . . . |
Fig.1 Coomassie-brillianthlue-stained SDS-PAGE 20 40 60 80 100 120 140 160
of purified or partially purified purple membrane PRETRER  Mobility distance/mm
from four different media B2 R AT 8RR [ SDS-PAGE
M. Molecular weight marker; Purple membrane de- e L

rived from media: 1, 2: RSWM;3,4:CM;5,6:5M and

7.8:PEPM. 1,3, 5, 7: Late logarithmic phase;2, 4,6, Fig. 3 Scanning profile of SDS-PAGE of purgle

] membrane derived from peptone medivm
8 :Stationary phase. 1: Late logarithmic phase;2: Stationary phase
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0.41:0.42:1.00 #10.34:0.40:1.00, B RHE=FERXEBRTAHENT S BT, NERE
BRE AL KEFREMESEFELIBAERKNMBEHE KR EHEBREAE
BE DI RERARH HE 26kD — & (1~6 WKiE), AR A EZABERE P =4
i8R . AT H—FRIE SDS-PAGE ZFH iR ERGHER, X UFE 725 E PG
# BB 11 SDS-PAGE 1 Western Blotting 7347, @1 3 BiiR. 1)EAKEFEFBEBRSY
47, BT F R ERAA 27.5kD. FRIFM 26.0kD =KW/, B H —F 0 FEE
NI 23.5kDEEW, FERE;D)ESERE ANTEKEREMSRERERBER
#AZFWLL 26.0kD H E, hF 23.5kD, UK — K4 FRBE KM 28.0kD B L, It
KD HEEOKRERE FRALHE, EUMREFRE LFEIA 23.5kD MR E G BKE
FELSM =R E EHIEBA 28.0kD ERH S SR E A EE LG B0
R TRAHEFERTESHRERNEAMREE. BAERA, AATEAERE LE

FI)  MLIBFN 2 LAY Western Blotting 5B A—#, A 4 iR, EOBE R EFTEEESE

28.0 kD

23.5kD—¥>

1 2 3 4

3 S EE o a ik IR 5 B KA Western blotting

Fig.3 Western blotting of purified or partially purified purple membrane derived from four different media
1.CM;2.RSWM;3.5M;4. PEPM.

T o +28.0kD
JEDEGN R —————— D
i —
23.5kD >
R 4 B P S §edi . 7 83 il 1

A4 %%%‘Hﬁ%ﬁﬁﬁﬁﬁﬁ 7k #] Western blotting

Fig.4 Waestern blotting of partially purifed purple membrane or crude membrane
1-~-3:Partially purified purple membrane from medium PEPM; 4 ~6;Partially purified purple

membrane from medium RSWM; 7~ 10:Crude membrane from RSWM. ,
Eljb_%(zﬁ 0~27.5kD) + 1 %(23.5kD), AT W AKIZHEFHEBEEY 26.0kD F
EI#(23. 5kD A 28.0kD & (B 4 50%, I EULFE A ), TR E S WE Y —
%(28.0kD) +2 % (26.0kD 7= 47) + 1 %(23.5kD), 7£26.0kD ZE4 M BlA BB 2 &
BT, A LK 57 Z B8 SR P B A B iR L.

3 it
H 20 ﬁfﬂ 70 !El-:-’ff Oesterhelt & Stoeckenius ‘é‘%fiﬂ!%‘ﬁu* e 5 0 Eh B Y e
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15— ML R R ES #, Hp b S My e E ) 2, (B A & Bl-S5 L
HREAHRAS. EVEEEA SR M LHER, BEBTRISEOREEAERE
B R EIRE N LSERVHA RN T B

Dellweg FME T mg” " TR K ER B B R H T ARBANFESHEERONTE
B, EEEST, FoREREN N 27.0kD XEEAA KX (Pre-bR) TF1E, N-
WM FAERSERMEEFFMNEHEREEHTS, Pre bR EBA R £ 13 A EERK,
Seehral 'y S 30 2% FAE BRI AR S B Pre-bR, BRI I L3 B e 2ME], FHF H LT
Mg CREREFRFNAZOKRERE) HEEE TR RBEEER"I, Pre-
bR FREMI TR A AL bR FE K. Wolfer it — A3, NEABIESFE LIEBHERR T
WBEAMERS THWRENME S FEMANEGH, 1A TREEXNES
WL R FE AT ESRMATAEAER . Miercke ERBMEISH A IEE A BIFFEHN
B RSN SERENEREATFELMAER, 2 TRETHRARMEAZ
B, B, BiFL AN HRFERMERBHEYREEATR RV SHRAR, BFE
FIMEBERXE, T ALBERE D TREERKAEE,

GETER SOBREFREREHEES SDSPAGE, A SR ZREMERS
Wolfer I BT, =& TEMEMEAW, (H4 & Western Blotting B RE X, ¥
B B A RLATAR Pre-bR BIREARE H BIEFE LA 27 5kD HE®, MARER
HAgHE LS £EN 28.0kD AW . TRFEAZMNEFFF EANCZHE TER
HHBRVEMARRE IR bR + 13Aa( 5 14A0), it H H 5 FEB#7 27.8-27.9kD, & 28kD &
KNFEIL . Western blotting 45 iFsE 28.0kD & HBEAEEFTFORS, MAANZESEE
HFRMEREOFEERMEmERTSRYENER. TEROTESABREREL
Pre-bR B4 55— N T AR YA, 58 & 4 70 IR & 1 (9 8RR R 52 n 2 AT, DL 2 R RE 45
Fllo

BT W, Pre-bR(bR + 13Aa T 14AaME N RTIMEEEA S MER, EARE R &
BTN LIRENRER AILARB:. D EEAEERE L, RN NI ELE=4.
28.0kD~ (27.5kD -84 - 26.0kD), F—FWUHYRHE, B EXBEEOHFD
P2 R o 2 AR B SE AL, BT LA AR SRR B B AUk ; 55 M8 B Y VB g PR S AN B4
W RE B 3% SR (R EEAS T A AL, FFATE A FIE SR B M LW E RS BF
FrE R, HE AR ENERK 27.5kD P EAWTH S EEHME . 2)ESMEREF
SEFREMATHKEREL, AN ITHERE IS - £XRM. EERERE
MESEFE TR EEAEN IR BRER, MANE SR BEREEELE
AF AR, R E M IR R Y &, A LM AIESE L, 5T I W] 6e 4 W 4 3
7, 7F Pre-bR I # bR Z [HEE —FEERX, HESEHBHERETHPEIENEER
[E], £ E AR IR R b oy b (B8 2 m] e 2 R 00 30, T b o ) B PR A b S IR R
AAHXAERFIUESIE L, BRESARERD, FEIHE M T A A SE
TR, (Bt AR R~ M AR E M B XM T fE1E. 3)23.5kD EOHE A LB
B, "THER bR AR BERA L, SRR DR #A—F VIR, MENE, BT
SMERS FRGESER, B~ ELRBIE, Pre-bR BT ITFIHEW¥ETHEE S
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A TE Az B, AR U869 B A AR H TR, AT ERTR 7 — S FF Ry BB, % (IR A FL AT
SFEFEMLAGIE, R B TR USSR B E R I TEA F.
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DIFFERENT PROTEIN FORMS OF PURPLE MEMBRANE
PRODUCED BY HALOBACTERIUM HALOBIUM UNDER
VARIOUS NUTRITIONAL CONDITION™

Xin Huawei Yan Zhangeai  Zhou Peljin!
{ Enstizute of Microbiology, Chinese Acodemy of Sciences, Beijing 100080)

Abstract The extremely halophilic bacterium, purple membrane producing Halobacterium
halobium strain R1 were cultured in four liguid media which consist of different constituents.
After the purple membrane is harvested by ultracentrification and purified by sucrose density
gradient ultracentrification, and run on SDS-PAGE, the result of Coomassie blue staining
showed different bR protein forms: three bands with molecule weight ranging from 26.0 1o
27.5kD in peptone medium, while only one band with MW 26. 0kD in other three
complex, synthetic and artificial seawater media, which corresponded to the ma-

media
ture form in peptone medium. The result of Western blotting not only confirmed the differ-
ent proterin forms of Coomassie blue staining in the four media, but also gave additional
bands that Coomassie blue can not detect due to its lower sensitivity:1) in the complex, syn-
thetic and artificial seawater media, a faint 28. 0 kD band existed, while in the peptone
medium it did not exist; and 2) in the four media, it appeared that a faint 23.0~—24.0 kD
band exited. The different bR protein forms of purple membrane which result from the dif-
ference of nutritional constituents in these four media might be caused by different precursor
processing enzyrmes or different activities of precursor processing enzyme(s) under these dif-
ferent nutritional conditions.

Key words Extremely halophilic bacterium, Purple membrane, Precursor process
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