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Cell Surface Characteristics of Laciobaciilus acidophilus

—Characterization of Regularly Arranged Proteins in the Quter Cell Wall
Layer and Celi-Surface Hydrophabicity —

Yung-Gun Chung and Jang-Yeon Ahn
Dept. of Food Science and Technology, Yeungnom University, Kyungsan, 713-800, Koveq
Abstract

Many strains of Lactobacillus acidophilus. which is cne of the most important normal flora
in the intestinal tract of human and animals, and has been used as a dietary adjunct for beneficial
effect on the intestinal tract, were examined for the cell surface properties. Electron microscopy
of negatively stained preparations of the isolated cell walls revealed that 15 out of 21 strains
examined possessed a regularly arranged outer cell wall layer. All the L. acidophilus strains
which produce regular arrays belonged to group A classified based on DNA-DNA homology
by Johnson et al. (Int. J. Syst. Bactericl. 30 53~868, 1980) ; While the strains cariving
no regular arrays fell under group B. The regular arrays were shown to be constructed from
a single protein species with molecular weights ranging from 41 kBa 1o 48 kDa as analyzed
by sodium dodecyisulfate pelyscrvlamide gel electrophoresis (SDS-PAGE) of the isolated ceil
wails.

Al the regularly arranged proteins isolated from the strains of subgroup A-1 described by
Johnson et al. gave the same amino acid composition and peptide pattern after limited proteoly-
sis with Staphviococcus aurens V8 protease, and were resistant to cleavage with N-chicrosuccini-
mide. On the other hand, the regulardy arranged proteins isolated from the strains of the other
subgroup A gave quite different amino acid compositions and peptide patterns one another,
if the strains were in the same subgroups. These results suggest that L. acidophilus strains
can divide into group A and B by examining the presence or absence of regular arrays by
electron microscopy or by detecting regularly arranged proteins by SDS-PAGE of the isolated
cell walls, Furthermore, the strains of subgroup A-1 can be also identified by comparing peptide
patterns of the regularly arranged proteins after iimited proteolysis with 5. awreus V8 protease.
Cell surface hydrephobicity of the regular array-producing strains of L. acidophilus is generally
higher than that of the strains carring no regular arrays. However, regularly arranged proteins
seemed to have no refationship to the cell surface hydrophobicity in the most regular array-
producing strains.
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Table 1. L. acidophilus strains and the result of electron microscopic examination far production of regular

array.
Strain(other desi o) RA Subgroup classified by :
Straimtother designation Production™ Johnson et al.**’ Lauer et al.'®
VPI 0328 + A-1
VPI 0326 + A-1
VP (324(ATCC 314) + A-1 Ia
VPI 11760 + A-1
VPT 11843 + A-1
JCM 1229(B39%/4d) + A-1 la
VPl 179% + A2
VPI 11083 + A2
VPIL 0607-1B + A2
VPl 7635 + A2
VPl 11761 + A2
VP 1754 + A3
VPI 0824 + A-3 b
JCM 1029(RN-RI-2-2) + A3 Ih
VPT 1294 + A4
VP 11844 - B-1
VPI 1131 (63AM) - B-1 Ila
VBT 7690 - B-2
VPI 0325(ATCC 3327 - B-2 Ila
VPl 11004 B-3
VPl 11095 B-3

a} RA production of L. actdophilus strains was examined by electron microscopic observations of negatively
stained preparations of the isolated cell walls. Symbols+ or-represent presence (production) or absence

{no production) of RAs, respectively,
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Fig. 1.

Efectron micrographs of the isolated cell walls from L. acidophilus strains. The isole-
ted cell walls were negatively stained with 2% ammonium molybdate.

{(a) strain VPl 0326 (b) strain ¥Pl 11083 : {¢) strain VPI 1799 :
7690, Scale bars represent 100 nm.

) strain VP



Lactobactllus acidophilus® A EHE2) A3 99

1) = VPI 1799(Fig. 1c)¢) A&y Ao A5
wjdo] Eesdet, 58 MEe gt
gloll &3k A3ar 95l 5»53’?_%3”05_ 1) 0]
RA7} peptidoglycan®] 21&o] Z& ol £ e
o gogrh. RA® T4 EE peptidoglycand:
SHE B FAE AEHFo] 7R fE
Rl WS MyeA sok=ul, 33 VP 0326(Fig.
la) el M= 58 ofe)dk AdFo] #ate] AlE2] vpaF
A ME FFAHA o] HaAo g Fefahs i
o] malA = Qdch 3t VPI 11083(Fig. 1b)
oA RASe] Hub 4% ##rion olite]
RAZ®) Fr= XEHY AAA 7MEe] BEoR
2E ¢ 10nmeA LR FHHAUSG. T VPII799
(Fig. 1c) ] RAY wiAl7 2k VPI 11083%H5 &4
Rl @AY RASS) FAl Fig b9l Hlsdd
o Fig. 1dv RAE AR @+ 705 VP17690
ez BE 235 AEZ8 3 negative @ ML ZA
Fwlo] FUskAl galklo} s He] Hele Bty
2 oluyaldr}, ¥ RHAFAR nlFol RAE A4
57 Gersgel AESE peptidogiycan DY &
o2 yaEd gleRe® Arg vk JohnsonH 2
DNA homology® 712& 71 L. acidophilustt4

443l

1 2 3 4 5 6

94

67

43 .

30

Molecular weight (KDa)

Z2t A, B 2 Lauer¥™ - group 1 & 112 8 aln
suth Batoll A RAE Alatehs e 2% John-
son'E2l group A F& Lauers9) group I o &3
o, WMoz RAE SR g #Fvw BT

group B F& groupll ol %3 vk, Lauverd&

Ee] BHY groupl £ JohnsonFe B2
groupAch 2kt ?]-:-6]-4_ 21tk DNA homo-
logys> L. acidophilus¥ kel B 58] 5
FEF ol Ay o] W »Hiwﬁ/ﬂ DNAE &
23t radicisotope2 BASF=HO R AE )43
HHZEo] levt L geidophilus®] A5 BEF
o) A9k o] RASASY #-59 wilA] e 2
F e wyes sdtEch H8e] RAY §F
AEye Bgsla ¢gux HEE Y 4M Gu-
HCIol #Ehale] 214132-2] 315 SDS-PAGE~) &5ty
F o pandE WEFo M il gd
B r}io]a‘]. é}ﬂ TZ}-.

H

&

RAZ Mtz TFEERH

SDS-PAGE

L. acidophilus2) RAE A43ske #3F9 RAYTY
o] Aol g FALeb] 9)5tod Balgh M EE S SDS

ZEE AEZH9)

7 8 9 1011 12 13 14 15 16

A e s e m

Fig. 2. SDS-PAGE of the isolated cell walls from L. acidaphilus strains carrying RAs. Strains

“lane 2, VPI 0328 lane 3, VPI 0326
fane 6, VPI 11843 :lane 7, JCM 1228 :
lane 10, VPI 0607-18 : lane 11, VPI 7635

lane 4, VP1 0324 S tane 5, VP! 11760
lane 8, VPl 1799 llane 9, VPI 11083
tlane 12, VP 11761 Jlane 13, VP 17

54 :lane 14, VP 0824 :lane 15, JCM 1029 :lane 16, VPt 1294, Lane 1 shows
molecular weight marker proteins : numbers at the left side represent the molecular

weights (in kDa) of the markers.
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Fig. 3. Peptide maps of the RA proteins from L. aeidophilus strains after limited proteolysis

with S, aureus V8 protease.
Strains °

lane 6, VPI 11843 1 lane

7, MCM 1229 ¢
0607-1B : lane 11, VPl 7635 @ iane 12, VP! 11761:

lane 2, VPI 03281 lane 3, VPI 0326 1 lane 4, VPI (0324 @ {ane 5, VPI 11760 :
lane 8 VPI 1799 < lane 9, VPI 11083 * lane 10, VPI

lane 13, VPI 1754 ¢ lane 14, VPI 08

24 2 lane 15, JCM 1029 : lane 16, VI 1294, Lanes 1 and 17 shows melecular weight mar-
ker proteins : numbers at the left and right sides represent the molecular weights (in

kDa) of the markers.
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