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Active Role of Oxygen on Penicillin Sensitivity and Formation
of Membrane Protein in Escherichia coli K12

Park,Hyun-Kun and Hong-Eui Han
Department of Biology, College of Sciences. Inha University

Abstract: Membrane proteins of facultatively anaerobic Escherichia coli K12 which was
logarithmically grown in aerobiosis and anaerobiosis were compared on 5 to 10% liner gradi-
ent gel electrophoresis(Na Dod SO;PAGE). Membrane proteins were formed as different patterns
between aerobiosis and anaerobiosis. Among them, 91Kdal protein (pbpla) was not synthesized
in aerobiosis and 60Kdal protein (s cluster), in anaerobiosis. Thereby cells cultured aerobical-
ly were differenciated as diversiform cell shape, comparing cells cultured anaerobically and the
latter were resistant to penicillin G. Thus it is believed that in facultative anaerobes atmospheric
oxygen regulated the synthesis of membrane proteins and even the expression of equivalent genes,
and moreover alleviated the resistance to an antibiotic penicillin.

Key words: aerobiosis, anaerobiosis, membrane protein, penicillin sensitivity

AL Ecolits BHYIE AFoz B4 2 444080 7l Fel dsol o4
A B8 g Sl Az Ay o) of ZAST g AlAeta Aok wely E,
R ARG ell 2kolzk ek (Smith et al,1983%  coli ¢ HhElwAE 37 Ael 9qlog A o)
1983%. 53, B-galactosidase] -&]AlZ o] o) Abdol fjslod 2 ME Hxof zho]rp A
AAE TIIGAGN @4 Hold  AE4do] o
W ol al 7} A Ee], o} e Al GAMP 2 oodTE ol Zold HUAdaAAY o
FAo Hxol Ads 1 gt (Lee et al., 1983) *§ & (penicillin-binding protein/PBP) 2] =&

AL Qo4 R4 A QAT of ohg Asol g od 2 olol BfLHHE pe

= IR Hod gz olslm 9% nicillin M4 S AESY. AAL E coli =
7 k9 A (heat-shock proteins) So] $% 35 IR R N SP = TERE - g PR PAR= P P Rt
o, ol WA E Algend o] whwale) & Agch ey iR SyaAAE ey
=7hglefAln e e duldo] F4RCH(Sci- 9 750 gt AW 574 Aol 4] o] o]
andra et al.,1984). &= fHa Wax 2 A o g deolde] s B oE
& FFoll st A} (Lowry et al.,1984). ulz} ol

olo} & Aste el dsggo] whaya + QATE Fabed ddel A e 4

263



264 Park and Han

&9 ol wmelr Aol A sy, Ayl

HelAl & 714 AollA e Al 2zt chokel

o] A Al WAde] Ade] zhasiglent, ol

ahsle] @74l e A2yl H2
(o]

strb glodm, Al WA ol w%eS Uk

>

=
Hu
a

QT

2 Aol ALE-E FFE E coli K12 o|v
LBAFA sl =] ol A o ufof3ted AFE-3}9d e} (Sch-
leif et al., 1981).

Wk x = M9uj2] (FF+ 1L 25, 5
g; Na,HPO, 6g; KH,PO, 3g; NaCl,0. 5¢;
NH,C], 1g;1M MgSO, 2ml;1M CaCl,, 0.1
mi) % AHEE o WoldNEE A4 B 9

dtod Ab7] whokulz] 1Ll Abstsbe]l A 9 abe
Z|A]ek o 2 methylene blue, 6. 5mg, YAz
cystein-HCl, 0.025%, AAE=AAE  ferric

citrate, 10 M, ©v]gFd4+ 7 Na,Se0,, 1Mz}
Na,MoO,, 1uM, HAA}+-8&22 fumarate, 0.1
%5 718k 3 NaOHE Ab&3he] pH7.0 o
2 %39l

F 7)1 dujokAl = Aalwjeko g oldl & 743}

9 E7] $ste] ZlEwl |2 AlEHo g
2715 33591, methylene blue ] FE4
o] fxlglw g &dalsl Addsioich #714

wi o2 vl Al A5 Al cystein-HCI 2
sorelf ol Aba S Al A e, wokAldge ¥
7ol 91+ Ab4 & pyrogallic acid-sodium hy-
droxide® (Cappuccino et al., 1983) & H3 s}
of ohgat Zo] Axlsisdnt & AR/ (2.5 X
20cm) ol pyrogallol 1g3} 20% KOH 10mi&
WHE E £ A7l Bol Yk Ao
(1.0X10cem) 2 ¥ oluf g A
Zuls) & ALE-hod _‘?_°é% i F7Y 75
ol shA 3]’9&9«”1 % Alg e ayvbiz 9
& 5}od 9]

o
o>

T2 48 233 A (Baush & Lomb, U-
SA) 2 35 & ZAsto] A8kl wfokey

KOR JOUR MICROBIOL

ol Z& =% methylene blueol ¢l3} 3
9 35t7] 2isked 950nmoll4] A5 & A3
1=

Penicillin X{3tA AlH

Penicillinoll tgh A gh4d A1 &2 ol awl 2] &
3714 9 & 7|4 2 A8 oA 2bzk A& shod ),
T ddeldes detl g
o] wieFul A7} &2 wiokol 0. 1m/
Ak 571" E& g@rjHzA " 37CoA o]
T4 717} o

(o]
As
sk

-

-~

o] 1mix Hzo],oaq. 28]y 847 ol%
o 950nmoll4d FFE F4E FH st A4

¢ wlmaaich,

e

Penicillinel] 213t 4| 22 e 3} E ks
7] fsled, Zr1E3 PR g4F4 7]
7b = ulA] wiokdl 3 penicillin G& 40Unit
/ml EA A7 Azbsieich 2] s 37T el A
8 A7t wla| gt & crystal violet® 9dAi5lo] &
vl o2 el 5 Aasldch

£ 64/1 d 274 715-2-3L 2 i
2y ol 8- TollA] 10,000 xg& 557 <
Al 8-2] (Sorvall RC-5B, Dupont Instruments,

USA) gted A4S slgsiadct o 45 140
mM ¢ 2-mercaptoethanol ¢} %3 10mM
alAb 2F3=ol (pH 7.0) 160m/ of) &ELA 2 o} o
A Eal = 2534 7] (Sonic dismembrator
Model 300, Fisher Scientifics, USA) & 30
24 587 AA sl el Al ZEetd S
4TCollA 8,000 xg= 1087 AR5l A
FAE 3l

AELag szl At o) A edE 47
|4 100, OOOXgi 2 3lell HHA 307 244
£-2] (Preparative Ultracentrifuge, Model L8
-70, Beckman, USA) A7t AAHES 10mM
ol AbSEE=ol 27ml ofl A& ELA] 7] i sarkosyl of

FEAel Al g A A Hdle] 4T oA
100, 000 X g & 30-%-7F 21 4)¥-2j4] 7 o} (Spratr,

14-3to] Coomassie brillia-

1975).

AbZoN S &



Vol 24, 1986

nt blue G-250 (Sigma) 28 Tl 22 ek}

(Marion, 1976). 18]al AFZoluje] o &
*ﬂ Ast7] Asled FAH vt (Sigma) & o]-gslo] 24
Al 7F 543 & W7 = (Freeze dryer, La-

bconco Corp., USA) A%
A Bakshe Ab&skgich,
MI|HE
0.125M Tris-HCIl (pH 6.8) 2ol Sodium
dodecyl sulfate (SDS)E 0.1%, acrylamide
£ 3.3% = A8 stacking gel=F 0. 375M Tris
-HCl(pH 8.8) %ol SDSE 0.1%, 8w

acrylamide &

itk Al3E -20T 9

10% 3Hr3k separating gel &

ghEo] 30V Aol 4-547 Fab 4o]%

[o3e)
&+ AAlebelel c1e]3 separating gel 9| Fx
Tz 5 %ol A 10%74A] dlef, Ab7] wlwlo

2 A7 5% AAsked ok (Laemmli, 1970).

A 7)od 5ol #Fxk gel & Coomassie brilliant
blue R250(0.1% CBB,7% acetic acid, 45%
methanol) © 2 24 2| 7} Al2ofid 4 s)gict
L& acetic acid9l methanol £3-20l (7 %
acetic acid, 40% methanol) ¢ 2 el 2]z &
;%Loj '5}0* r;]-

- RlekE Al g Sebal 219 phosphorylase (97.

4 Kdaly, 0valbum1n(45Kda1) 28] 1 carbonic
anhydrase (29Kdal) & A}-&3pod o},
= 1.0 o ; .
E \t/\-(»\)
20,8
k]
- 0.6
s .
0.4 , T
F—: i
Z 0.2
] 39
S
Méu/‘/ e,
6 12 18 24
Time (hr)
Fig. 1. Growth kinctics of aerobic () and
anaerobic cultures (@) 1n Escherichia

coli K12,

Aerobic cultures were performed by aera-
tion at 37°C and anaerobic cultures at
37°C by standing in the chamber contain-
ing pyrogallol-KOH (20% .
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Fig. 2. Resistance response of  Escherichia coli

K12 to penicillin G under the aerobic
((2) and anaerobic condition (@),

A portion of cell suspension was removed
at log-phage and then various concentra-
tions of penicillin G were added into the
removed cell suspensions. Cell turbidity
was read after 8hr-incubation.
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Fig. 3. Morphological changes of

aerobic and anaerobic cultures (X 1000),

Escherichia coli

K 12 at 8hr after addition of penicillin G into

The tests were carried out in logarithmically grown cells. A, aerobic culture: B, aerobic culture
with -=icillin G; C, anaerobic culture with penicillin G; D, anaerobic culture.
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Fig.4. Relationship between molecular weight and mij

gration distance of inner membrane prote-

ins on 10% SDS-PAGE(A)and 5-10% linear gradient SDS-PAGE(B) in Escherichia
coli K12 cultured aerobically (O) and anaerobically (@),
Inset: lane A, standard authentic proteins, 29Kdal (carbonic anhydrase), 45 Kdal(ovalbu-

min, 97,4 Kdal (phosphorylase) lane B, inner membrane proteins in aerobically cultured cells
lane C, inner memberane proteins in anaerobically cultured cells.
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