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Identification of a Lactic Acid Bacteria Strain Rich in Surface (S)-Layer Protein and Its Tolerance to Digestive Enzymes
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Abstract: A strain of lactic acid bacteria was isolated from fresh milk by plate streaking method. The isolated strain was named
as M8, which was rich in S-layer protein according to sodium dodecyl sulfonate polyacrylamide gel electrophoresis (SDS-
PAGE) analysis. The strain was identified as the species of Lactobacillus brevis via morphological observation, physiological
and biochemical characteristics, and phylogenetic analysis of 16S rRNA sequences. Its excellent tolerance was found during
sequential suspension at 37 “C in a mimic gastric juice (pH 2.5) containing pepsin (3 g/L) and citric acid-phosphate buffer (100 mmol/L)
and then in a mimic small intestinal juice (pH 8.0) containing trypsin (10 g/L) and Tris-HCI buffer (25 mmol/L). Therefore, S-layer

protein may function as a protective barrier and resist the invasion of digestive enzymes.
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Fig.1 SDS-PAGE analysis of S-layer protein from strain M8
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Fig.2 Morphology of strain M8 colonies and cells
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Table 1 Biochemical characteristics of strain M8
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AFALPE B s (T 100 AN P8, 93 AN A FLAF B (L.
brevis), 3 /NA7Rn] 15 IE4H I 6 T (uncultured bacte-
rium colne), 2 AN ANH]H:FRMENEAH B (uncultured com-
post bacterium), 14~ AFMFAFE (L. faciminis), 14
Sh 5 ' 41 (rumen bacterium)ff) 16S rRNA 581 (355 7
A1, ARIPES = 99%, HuEr37 NN ILTE, Hit
HEWT 1% B & M8 hy L.brevis M8.

Kla: 1. 25EF4 DNA; ¥ b: M. DNA Marker, 1. 2. PCR*
#); Klc: M. DNA Marker, LIIMEsepEEA 7, 2.5k E4l 1.
B3 itk M8 Bl DNA. PCR ¥ i ¥). FHHLEA T BB
B R B v J2 e K
Fig.3 Agarose gel electrophoresis of strain M8 DNA template, PCR
amplified products and fragments from recombinant plasmid digested
by restriction enzymes
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Fe M R AL DR WS E W iE 2w s e
g BREE RS BERRCIRE, S5 PRl AR O AR AE L
231 WEEXS VLB 52 6E )

XN T VORI N T 8 1 it 52 RT A R s ok 2

TR A0 A 9 A T TR A7 05 6 o 12 SI2 56 SR FH O 1 9 Ak TR
SRR AR B4 6 W PR T, W R T Ak B

i 52 e 17 o

#3 MUBHERETEEEZEMU(ES, n=3)

Table 3 Viable counts in mimic gastrointestinal environments(x% s, n = 3)
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Fig.4 SDS-PAGE analysis of the fragments from S-layer protein
digested by digestive enzymes
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S- JEHIEE BEfR, A S- EERASEDS S, &Y
L.brevis M8 [1) S- JZ & I HAT BRI PLH AL fiE
Smit 2543 T L.acidophillus ATCC 4356 [t S- Sk
FI (73 1 i 43kD) 4Bk 2 Fi g 37 CAEH] 1h JE ik,
2 BUT R T & K4 36kD M IS, B &b E
31. 25. 18kD M2 LA BL, X5 ACSLEG rh B H 11 i
& L.brevis M8 [ S- J22 5 F FT A+ v BOR/AMEA — 5L,

£2 Hitk M8 16S rRNA EHFFI5 GenBank FF5) Blast thx #4945 R

Table 2 Partial list for the results of 16S rRNA gene sequence comparison with Genbank

TR FrgHiik RORICHMA RHE AWITAINE G /% EMH B /%
HQ702478.1 Lactobacillus brevis strain NS01 16S ribosomal RNA gene 1945 1945 100 0.0 99
HQ293076.1 Lactobacillus brevis strain NWL53 16S ribosomal RNA gene 1945 1945 100 0.0 99
GU125543.1 Lactobacillus brevis strain IMAU80121 16S ribosomal RNA gene 1945 1945 100 0.0 99
AB266535.1 Lactobacillus brevis gene for 16S ribosomal RNA 1945 1945 100 0.0 99
DQ523492.1 Lactobacillus brevis strain LA122 16S ribosomal RNA gene 1945 1945 100 0.0 99
HMO058398.1 Lactobacillus brevis strain MGC8-1 16S ribosomal RNA gene 1943 1943 99 0.0 99
CP000416.1 Lactobacillus brevis ATCC 367, complete genome 1940 9689 100 0.0 99
HQ726794.1 Lactobacillus brevis strain CGMCC1306 16S ribosomal RNA gene 1934 1934 100 0.0 99
HM162416.1  Lactobacillus brevis strain CGMCC_1.2028 16S ribosomal RNA gene 1929 1929 99 0.0 99
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[ 2%k BLAT #ARES S . L.brevis ATCC 14869 BHiFk%/<
FEAR RGN KB E BL(R) V%, /M WRIEPR S- 2
WA MAERESI KB E(S) Wik, Wnk
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