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Abstract: Lactobacilli, one of the most common members of intestinal microbiota, have been ap-
plied and studied considerably. Because it can regulate the host intestinal microbiota balance and
improve the immunity and resistance of host. Lactobacillus surface layer proteins (S-layer proteins)
have been a research hotspot for playing an important role in the adhesion to the host. Here we
summarize the advances in researches about the structure, the method of separation and purification,
the situation of gene cloning and the probiotic functions of S-layer protein.
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Figure 1 Electronic micrograph of Lactobacillus S-layer proteins and its shape!*!
E: A SSEEAMNBRABRDEPL, P2). IEJTE(P4). 7SIIE(P3, P6); B: 70%IH ik I 8128 nm A ML 19 < FLE 3.
Note: A: The shape of the S-layer protein is oblique (P1, P2), square (P4) or hexagonal (P3, P6); B: 70% of the lattice surface is covered

by 2—8 nm stomatal.
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laser desorption ionization-time of flight)if47 55X
T oy, % T R AR R A R R A, B
P N SEAL T, SRR A5 2P R L S A o
ALY S- 2 FE AR | BRI R IEAL L, 18
1o X — SEFL R AT B 1 S- )2 R 1 1Y A S A R AT
W FLER AT B (L. brevis) . WE R FLRRFF 1 (L. aci-
dophilus). Hi-LFLERAT (L. heiveticus), £ ICFLAR
FFEE (L. johnsonii), Jin[RFLERFF IR (L. gasseri), 15
HS-ZEASA KB KRR, S8
31.9%-38.7%Z [A], FLERATIAS-EHE A &R 5
R At R, M23%33%, B ERR i,
RN 18%. &4 K1k, FLRRFF B HA N FLR
FFEE (L. gasseri) VPI11759 ApflfEHEZI&A—1
PRI . M R R L 1 4.7%-10.7%,
KRR IR AR 1.2%-2.9%! "),

H Al 38 19 T S- 12 8 11 R 45 W (1
AR FEA B ) 3% 4 R (Circular-dichroism ,
CD) . 4L 7h)6 3% 4% K (Fourier transform infrared
spectroscopy , FTIR)Fl7x 22494 & #{Y (Differential
scanning calorimeter, DSC)f; AR5, CD/#H1S-JZ5E
I R EERSH, KRZ20% M B RBRTE i T o-12
WE, 40%IERB-Pr8, T BRI TR 4 i A1 -
1 45 ) 7E 5%—45% Z [A] . FTIR 43 #F L. brevis
ATCCR287IWS-JZ2 M [ 45 tig i, AERE PR
T A0%-50%M -4 S, R T HIB-ITr & & &
R T 25%—30%; 43 HrL. kefirfl)S-J2 5K 1 245
B, TA27. 7% 0120, A 56.5%MIB-H R .
FHDSCXIS-JZ M H AT T, 2583, L. brevis
ATCC8287 B-Hr&Mfa et le, EOTEmS
SEAH LA AR & HEAE30-130 °CH I
A%, SrIAESS °CHI98 °C. L. kefirsrill#E67—-70 °C
FI110-119 °CHAAE, Fehn#ad vk — R a5t
o, PEREMERS I, BTN A S HUAESE — AR K
H AR
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Figure 2 AFM deflection images showing the surface
morphology of the Lactobacillus strains"!
H: A: L. johnsonii ATCC33200; B: L. crispatus DSM20584;

C: L. helveticus ATCC12046; D: L. helveticus ATCC150009. L.
johnsonii AR IR TR I T — MBI RRE, UL & A R
EHBEZEE, HIR R,

Note: A: L. johnsonii ATCC33200; B: L. crispatus DSM20584; C:

L. helveticus ATCC12046; D: L. helveticus ATCC15009. The
surfaces of the L. johnsonii strains exhibit a fuzzy character,
whereas the definition of the surfaces of the S-layer-containing
strains is higher, and the surfaces appear smoother.
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FMEE (TR0 N A 5 532 BRI AT A, il
1 M s AR L Ty A2 A B0 A0 R 1w R 2
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2004 4F- Garrote % 2 i Il T #5 We J A LiC142 B L.
kefirfiL. parakefirfi) 228 (RS T84 IRCR
Zehp M 25PN, acidophilus S-Z 8 45 Uy 2
AT Tkt , FHERTES mol/L LiCl: . Fd:S mol/L
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Table 1 Protein yields of the different methods for
extraction of surface-associated proteins!"*

Tk EHGE
Methods Protein yield (mg/L)

0.01 mol/L NaOH 493.1+61.9
5 mol/L LiCl 591.74+49.8
Lysozyme buffer 355.0+£70.4
2 mol/L Guanidine-HCl 11.0+0.1
PBS (pH 7.3) 142.7+78.0
PBS (pH 4.0) 12.0+0.4
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Figure 3 Purification and SDS-PAGE of S-layer protein"!
H: A SEHEFUHRYSER A IEENTREE; B: SJRE HWSDS-PAGEST; S: S-EEFMERY; 12-17. £4E5WEY.
Note: A: Elution profile of S-layer proteins on Sephadex G-75 column; B: SDS-PAGS of eluatte fractions; S: Crude extract of S-layer

protein; 12—17: Collect products in each tube.

1.3 S-EEEMEERRIERMENS Y

GenBank IR 9 S- )2 R P 5] 2= 16
B, KEZA12-22 kb, HALKELL. amy lovorus .,
L. buchneri, L.gallnaram, L. kefirzL. parakefir%:
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gasseriFflIL. johnsoniisit A~ % S-/2 8 [ Z i e R 27
HHT 52 45 R th i A 7E LK T B R BIS- )2 iR
1. XFGenBank " Wi s AYS-1Z 25 H LR P 9317 L
XFJe & BRI b 2L R A S- 2 B 1 R DR AR AL R R
NI E W N R 7R R SR DR = N (£ P N
1 FLIR T S- )2 2R Y 3 AR R MEAR IR . K0T, L.
acidophilus L. helveticusf¥) S-)2 & 1 76 54 51)
HBF B =5 BE B AR

AR AR S- 28 1 Z M T g 5 - A
FAR MY EA BT K, #EL. acidophilus ATCC 4356
K HARITAY B, FIUNL. crispatus. L. amylovorus
FIL. gallinarumtr, #RF| 1 Wi S-JZ 8 H I 5L
K, Hrh—AS 2RI, 15 S — et sk . 78
L. acidophilus AY3E 4L, I P 35 PR R0 R 3
R F e iR ig—BE6 kb /MR R B L, IF H
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e wAr, mHS- R E AN FRIA R SRR
PIAHOC, ] WELRRAT A S-E 8 ATEA I nY 4=
BHEMT, HRBA a2 2R K0
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ICAM-3-grabbing nonintegrin )& — 7 2 g 2 i 5 ¥
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