Kor. J. Appl. Microbiol. Biotechnol.
Vol. 21, No.5, 414-420 (1993)

Chahrtol SeldEy

HyH -

B10|32| AH|H A
2t -

AT -

cARSY

up g

ASOHE T Afointsitist o|ES3nt

Detergent Sensitivity of mrd4 and mrdB
Shape-Forming Mutants of Escherichia coli

Jun, Byoung-Kwon, Sung-Dae Park, Si-Kyu Lim and Wan Park*
Department of Microbiology, College of Natural Sciences,
Kyungpook Natfonal University, Taegu 702-701, Korea

Abstract — Escherichia colt mrdAts and mrdBts mutants forming spherical cells at 42C, were emp-
loyed to investigate the possible role of both inner and outer membrane structures in the determi-
nation of cell shape of gram-negative cells. Spherical cells, but not rod-shaped wild types, were
specifically killed by anionic detergents, such as sarkosyl, sodium dodecylsulfate and sodium deoxy-
cholate. From the spherical intact cells grown overnight at 42T, much more proteins were released
by sarkosyl. However, nonionic detergent like Triton X-100 which showed no inhibition of growth
of spherical cells extracted little amounts of proteins from spherical intact cells as well as from
rod-shaped cells. Analyses of membrane fractions of spherical cells by SDS-polyacrylamide gel
electrophoresis showed that there were apparently reduced amounts of major outer membrane
proteins and also some changes in the pattern of inner membrane proteins. Based on these results
showing the differences in physicochemical properties of the membrane structures of spherical
and rod-shaped cells, we suggest that the determination of cell shape in E. coli cells might be
associated with both outer and inner membrane structures along with peptidoglycan.
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Table 1. Escherichia coli strains used

Reference or

Strain
trai Source

Relevant properties

AT 1325 1ip9 F~ lip-9 thi-1 proA2 his-4 CGSC 4286

purB15 mitl-1 xyl-5 galK12 {14)
lacYl str-35

TMM 23 As AT1325 hip9 but lip* (14)
mrdAts

TMM 24 As AT1325 lip9 but lip”* (14)
mrdBts
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SDS-polyacrylamide gel electrophoresis

Laemmli®] 8P1H(26)l ulz} A71d%S 3 % 0.1%
coomassie brilliant blue R-250°2.% o 4 33k3)elc)
Acrylamide gel®] Fxi= 7ZA$o wa} 10~125% 8

ZA 3o, A&+ SDSe mercaptoethanol2] 27|
stell 100C ol A 287k A2)stgdch
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reak® 2.2 A3+ A= Table 29 2} Triton
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Ho|F=2]  AFo o}fal ofgkg Fx  ¢tor}
HTAB9} 72 <ol 24 AHgM e AF9 Mol
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el A wWoelFel TM M 23(mrdAts) TMM 24(mrd—
« ofAlEgl ZFdeEE el 30

Coll A= M2 dFge] glovt ol Fieoz
FE7t vHFl= 42C ol K= o) E2] %S HolH o
Al Y e,

SEHYE 0|50l ¥t sarkosyl2| AMSX s 2
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mydA, mrdB e EHAJHo|F s} Eo]Hql A
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At Wehs Ao 71g-sialgl ¢ ik o
A Qe sarkosyl(21)-& Alg)sle] o)) 34 A-&-#
A5e 2 HaAEFeE ek F 25
MICe} MBC7} 3 a8 Jelligle=d] TMM 23
(mrdAts)& 0.1%, TMM 240nrdBts)+= 0.3%%cHTa-
ble 3). & sarkosyl& FifAo] ol AbF-A gl oFA]
o5 Hefy A HolF9 AL AHashe ez A
2l I ol 7t el AEE mid 10°28 3w
sarkosyl?] FX & MIC == MIC2] 3w &)e] 42
ColA A7bEE gxe) Hilel F71] P45 =
21y ﬁiﬂr gro] Glae ve|gid svlsle] Z2a
HAH T 4A 7 o) FRE FHs] Pisle oz
o} %‘i*ﬂ%‘ﬂ] 213 AREE old Zlom A7Ed
(RFE vl A A]).

SEHEA HOIF
ME 58 54

P weolFol thste] Eoje)
3% ehie

AUM|ZZ0| CHEH sarkosyl@] THY

-84l =}
sarkosyle] z2h&-okalo. 2w 7] ¢35}

Table 3. MIC and MBC of sarkosyl against mrdAts
and mrdBts mutants

Strain Temp(C) MIC(%)  MBC(%)
. 30 3< 3<
AT 1325 lip9 19 3¢ 3¢
30 3< 3«
TMM 23(mrdAts) 12 0.1 0.1
30 3I< 3<
TMM 24(mrdBts) 12 0.3 0.3

“MIC and MBC were determined by three-fold dilution
test, see Materials and Methods.

Table 2. Detergent sensitivity of mrdAts and mrdBts mutant strains of E. col?

Anionic Nonionic Cationic
Detergent
Sarkosyl SDS Na-DOC Triton X-100 Br158 HTAB
Temp.(C) 30 42 30 42 30 42 30 42 30 42 30 42
AT 1325 lip9 0 0 0 0 0 0 0 0 0 0 7 8
TMM 23(mrdAts) 0 13 0 10 0 12 0 0 0 0 75 8.5
TMM 24(mrdBts) 0 10 0 11 0 12 0 0 0 0 7.5 8

“Detergent sensitivities were examined by the paper strip method described in Materials and Methods. Values

are expressed as length of inhibition zone in mm.
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Fig. 1. The amount of proteins extracted in detergent
solution from rod-shaped(open bar) and spherical(solid
bar) intact cells of mrd4ts(TMM 23) and mrd Bts(TMM
24) mutant strains,

Cells were harvested from overmight cultures grown
at either 30C or 42C, washed and suspended to equal
density in 50 mM Tris-HCI, 1¢ * M MgCl,, pH 7.6. The
cell suspensions were treated with 1% detergent at
4C for 30 min. Lanes: 1, AT1325 lip@(parent); 2, TMM
23(mrdAts); 3, TMM 24(mrdBts)
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Fig. 2. Protein profiles of sarkosyl-extracts from rod-
shaped and spherical intact cells of mrd4ts(TMM 23)
and mrdBts(TMM 24) mutants on 12.5% SDS-polyacr-
ylamide gel.

Samples used are the same as in Fig. 1, The molecular

weights of marker proteins are indicated. Lanes: 1,
AT1325 hip9(parent); 2, TMM 23(mrdAts); 3, TMM 24
(mrdBts)
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A cKFig. 2).
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ZAFE A= Fig 39 2ok o=t 7 TMM
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Fig. 3. Protein profiles of outer membrane(A) and inner
membrane(B) fraction of rod-shaped and spherical cells
of mrdAts{TMM 23) and mrdBts(TMM 24) mutants
on 10% SDS-polyacrylamide gel.

Panel(A) shows the portion of the gel which presented
the major outer membrane proteins. Arrows point to
the changes in the pattern of inner membrane proteins
of spherical cells. The molecular weights of marker
proteins are indicated. Lanes: 1, AT1325 lip9(parent);
2, TMM 23(mrdAts); 3, TMM 240mnrdBts)
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