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Abstract

AIM: To identify, screen and verify the surface
layer protein of Lactobacillus plantarum CGMCC
NO.1258 based on the adhering character of the
Lactobacillus.

METHODS: Surface layer protein was extracted
by guanidine hydrochloride and ultracentrifuga-
tion. The band contained the adhering protein
was found by Western blot method using the
hrp-labeled mucin as the antibody, and was ana-
lyzed by mass spectrometry and TPP software to

detect the potential proteins. Fragments of these
proteins were cloned and expressed, and these
purified proteins were screened by Western blot
to find out the target protein. Meanwhile the ad-
hesive protein of the germ was extracted by mu-
cin linked sepharose-4B and was further verified
with Western blot using the prepared polyclonal
antibody of the target protein.

RESULTS: The surface layer of Lactobacillus
was isolated. The electrophoresis and Western
blot result showed that the positive band which
reacted with the HRP labeled mucin existed in
30 kDa. This band analyzed by LC-MS/MS and
the TPP software contained five kind of protein
including GTP-binding protein TypA (GBP), py-
ruvate oxidase (PO), cell division initiation pro-
tein FtsQ (CD), integral membrane protein (IMP),
late competence protein (LCP). These proteins
were cloned and expressed fragmentally. The
positive band in the Western blot showed that
the second section of the integral membrane pro-
tein (IMP2) was the target protein. In the further
Western blot verification with the polyclonal an-
tibody prepared by the IMP2 showed the posi-
tive band in the adhesive proteins of the germ.

CONCLUSION: The surface layer adhesive pro-
tein of Lactobacillus plantarum cgmec N01258 is
an integral membrane protein, and the adhering
region is located at the second fragment of the
amino acid sequence.
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4, i HRPARIT O £ & G E 4tk Western  FILA/EH. W KA
RS 3 3 E 3

blot3 2] & £ & & 89 &3 34T L% 947,
A AT & F A TPPRA ST RT TR R G,
HATR B 6 5 BRGk Sk, JEatsieey & a A
Western blot# 7B AL T &K A& G, Bt
¥ 45 & % 42 09 sepharose 4BAEIL I K45 MY
G, B A3k G $ LRI A kA
It %% & 4F Western blotit — 7 B&-4iE.

ZR. kX EZRGRIS, Bk & Western blotZs
R 2730-33 kDakt 7T ZHRPAFITHI 5% & 4
AR TR, RUG AT R IE R TPP Y7 3R 1%
&8 A (DABRGTPE &G, (2)R EER A
W ()M B EE D, (4)ESRED;
S)EHR &G, SFIT AR RSB E
ik, FFAE MG Western blot%s 2 P Zi& Mt
R TREQRIELSBEEGNE 2R AR
Rz ¥k G H &0 % L Eu kit —F Western
blotdiE X 1 ¥ & ILF) B 1k 56 & & 48 4E A
9 5% FHPE A

R HWLIMATA R BRI B G A AT
EY, FHZEOHER RS TS 2EA
KRR P,

XEgiE: HUWABATE, RERMER EARE;
MG R

WE—, K08, BEIP, BRI, skilS, MbRE, AL BEF4Y
ERFNEVIBMBRRENNESHMAINERE. BREA
EIZY 2009; 17(16): 1626-1631
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JiE A R SLIRAT B4 A — i A, 2 i)
St i () B2 S o, Aty DA o S 4 R Y
VE R Z8Am i 2 1 008 s B BB e e, 2t
40 20 B A A 3 T R T e TR
B2 AL 4 T 0L FE AR R BR (lipoteichoic acids,
LTA). 41 /fi4h £ H(extracellular polysaccharide,
EPS). K EEAS, HhapEEEA
A SRR E IR TR B R
2 i1 7K I &5 ey i 5 S0 A A A e S5 4 T
RE 70 BT 1R DN A, A JCAH B w1, B IR
ABER. 2 e s, [ Py St FLIR AT 1 7]
R B R R e RS 1 A 3R R R A R
B, N RE— DO FLRAT W AN b B (%
BB, AHTTT L) AL AT E CGMCC No.
1258(Lactobacillus plantarum CGMCC No. 1258,
L. plantarum CGMCC No. 1258) %%, X 1%
JE R R A AT R BRI IE A e, ML
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1 SRIASE

1.1 ##+ L. plantarum CGMCC No. 1258 tHAZ il
KEE G LR DT ST k. R L L A
Beckman/y 7). Mucinl H Sigma/® &), Fermentas
fE AMarker & Cell Signal ¥ & bricMarker
H A, FKIEFCRipET16bI F{Novagen],
1E 2 ST SR T Bl 1l M Xho 1 B V)7 £
FRAEIPE DI E R, & TaqDNAZE A A
IPTGHE AMBIA #. FURHEEAFI L. DNA
B FIOR 77 B A X gen ATHR PARIC I 111 2E4T B
TgGIA Tk s h A2 A TREA W) DH10BZH L
ARZELRAT. 51 BB 7 TAE B A T 58 B

1.2 7k

1.2.1 L. plantarum®)3%FxFo & B3R @ 3B 14
L. plantarum CGMCC No. 12584 T B ik fic & 1
MRSHAAREFR3E, 37°C 200 v/minds 7724 h. K #TR
3500 g, 4°C E5.0020 min, 25 3, FHPBSIEA]
3500 g, 4°C 250220 min, X _E3EF A2 mol/L
RT3 35200 r/min, 3 h. K #6000 g, 4°C B0
20 minft FIEHCE FE BN 0.01 mol/LI¥PBSIZ
BT, TN 250035 TS 4 °C I 25001140 000 g,
25060 min, /O 2 3. YU T0.1 mol/LIK)
PBS, J#1-70°C E#L/K #5530 min, 16 000 g, 4°C
Z5020 min, LIEWHRS H A R AT ET 5 22 Western
blotFAE.

1.2.2 *F46%% G VEHAR T BALBE(HRP) AR HR G
Rojas et al”'[f) 751, BUEHHE F1 % 1-0.1 mol/Lix
TR EL G2 P (pHO.5), B E 4 o/LII RN HH
TR S AL VI (HRP)S mgi i 12 mL7E
T, BB RHRPHIE, SR J5 A 52400 LT
P 190.1 mol/Lick il RN ¥ , TR 4 %
NHEFE20 min, 2R )5 B T°0.001 mol/L(pH4.4) 4.1
G, 4 CIENTIEA. B BT S IFTHRP,
BIAO.1 mol/LEKIR £h 22 v+ (pH9.5)20 nL i
FpHZ9.0-9.5, L1 mLEHE (A1 mL HRPI K
WA, BT FRAHAE2 h, K5I8
BCE 4 mg/LI A 100 nL LA 2 Bri%Hz
SN JRAWUE T°0.1 mol/L(pH7.4) (IR R 2%
WA CIBENTIRIR, bRic if MR A S AU
80% H- M1, -20°C f5A7.

1.2.3 % E%& Gt Western bloty#r: RiLF“WE
SDS-PAGEHLVK, % H110%7%73 25 5% e 4 2 1)
NS ERAE, 1H 560V 30 min, J5 4120 V 90
min. FUKSEEEJE, #5025 1 s AT 4
t, Ji— o R R AR IEA _E, 100 V 120 min,

A 0 A A AL
L AT AT R0 K,
o i it SULAR AT B
K E i AR
AR AP B R
9 #e XA
) 75 1.
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Wi £BHE
Granato et al
¥ L. johnsonii
IE%CIS 3 ; (1;13 ;{ ERESH i =L LR
5(1) k]; ath BB PO atcagatctgATGGCAAAGATGATTGAAGC atcctcgagCTATTCGACGTTGAACTCCT
a, % AFLal GB atcagatctgTTGAAATTTAGAGATGATAT atcctcgagTTACTTGTTCATTTTACGCT
Xﬁ’iaco-Z n ﬂ@?\ CD atcagatctgGTGGGTGTGATGGCCATTTT atcctcgagTCAATTATTCTGATTCTTGA
ijﬂlﬂ ;_é;ffg;ﬁ LC atcagatctgGTGCTAGCATGCCTACTGTG atcctcgagTTAACGTGCTAGCGTTAGCC
R A, 5L IMP1 atcagatctgTTGAAGACAGTACGGAAGAT atcctcgagAATCGCAGCAAGATCAACGC

plantarum WCFS-1
#EF-Tufe & & 8%
B3] LA 83%4Y
R, Hf it &
LAEF-Tust 44 )
T Lal % Caco-228
RELH) FEHE .

IMP2
IMP3

atcagatctgAATACTAATTCTAATAGTAC
atcagatctgAAGCCAACCGTTACCGGAAA

atcctcgagAAGATAGAGTTCCGTATTTC
atcctcgagTTTTAGTCCTGGTGTGTGAT

T R ¥ B2 PVDFR I, R4
IFi) 440 A7 4 T 85 B 2 11 m) DA R R B R e e A S
B, AT © 6007 B RTHR PR IC K36 2 A AF
oAk, [RIPVDFRE A OCHE AT I4AS, 4°C
i E IR, TBSTUER3 K, #FK30 min, ECLE (%
R H .
1.2.4 LC-MS/MS: f#liWestern blot& ik
PAGENE_F 8 [ 257, 1B (LC-MS/MSS)
W ZEER T4, Il SequestK ARV 43
AT, R BT o AT I 2 AR, e AR A A 4
W1 AF (trans-proteomics pipeline, TPP)#K {4 fi A
FASTABA3E— 5 126 73 B AH G R .
1.2.5 47 & & K B 64 S e MSZE AR LT g
RLLTFSMEA: (DABGTPIE#EH(GTP-
binding protein TypA, GBP); (2) N iR & 1t M
(pyruvate oxidase, PO); (3)40 g4 2415 85 A (cell
division initiation protein FtsQ, CD); (4)& & i
[ (integral menbrane protein, IMP); (5)/53115E
5 M (late competence protein, LCP), 437X it
TR IL(FR1); W Hexpasy(http:/cn.expasy.
org)'MTMHMM LR, WoRigiX. s
7 4153 A1 6 Integral menbrane protein i 41
RS B iA. LLGenBank P 8545 [ I R A
PR, B 51K D), FEATPCRIN. [ WiAE
Jr h FE R ZHDNAZE94°CAZ PE3 min; B J54%94°C
30's, 55°C 30's, 72°C 2 min; 30/MFR, 72°C 10
min. PCREH 5 10 g/LERJIEHE HIvK %5E .
PCR=Y4 it AX gen i 7 G Bl i, 5 R
2B B ARpET16b [H I Hl %1 W VI BB g/ 11 Al
Xho 1 MYV, CATAIEFENEIEHE, 5% &
HRIEORL. AR5 HALDH10BIZ 2%, iR, #k
TR TR EE R, RV PCRI 8 BH P v 18 1 Jooer 13F
AT, I Fe45 5 A e M P BLASTIEAT LUK,
1.2.6 A7 it & @ 09 F ik K- W7 A 1 o B i
ki, FEALBL21(DE3)EAZ A, I H FRHE & He
TR MEFRTBESREE, 37°C 200 r/min

FIAMHO.60F, INIPTG, JHBIPTG, &IKE N1
mmol/L, if5 i [H]3 h, DUIERAF S 418 1 ERIA.
P Ra o, SELOURAR G, UK T 2w
MF. 4°C, 14 000 r/mini.Lr10 minZy 5 _HiE. E
1% "IN A\ His-Tag Fusion Protein Purification bead,
30 minZi AL AR B3GR .

1.2.7 %3k % & %9 Weastern bloty#1: J7 i[RI,
2k ()8 A 4 SDS-PAGE HLIK, #1543 B % 7
SEWEAT R, 5T IR EN PV DFJE |,
AT 600F B IFTHR PARIC (I F 8 F1EAT 2472,
ECL 2 Al H ()8 .

1.2.8 X BFME G § LR H & Kifie
BEEE Ak, FoH ATV B R R IR eI,
Futg LR A600 pg 7, F4lfb 43 211 8 1
TPBS(ZMKREE N2 /L), ISR 31 K 5E
MR, 780 FUAL S T RN S e 2 sk
§F; B £1200 pgFLAbBUR. nam s, Hrs A
HIR G L 1R —2F, IR IRAN TS A7, T HTIK
PG 2 wkidbAT. B RIS e 5 (114 dfiS
JCIL, B . G i3 P s SR AUE AT AT
alifk, -20°C{RAT.

Z PR E: (1)Western blot5E: 75
VEIAIET, #51. 10, 100 pglfalifb ity & 41 & H1E
SDS-PAGEZ &, % RIPVDFL |-, A4t 5
I HRPTIMP2 2 SR HTAA(L - 10000%FE), AR5
TN BRI S AL VBl FRC I E Pt BT, ECL
il (2)ELIS ARSI K alifb, (1) F 41 25 1 HPBS
kA1 mg/L, $Z1100 wL/AL &0k 5128 4
LI RN (PVOR L, 4CRl sk, TIPBSTVL
B3R, ARG 200 pL/ALAE IS G
PBSTUEE3 K, FEALIIAT00 wL A% L) 552 I
T, )8 10 G L3 A Ry B R, BN A
WAL, 37°CHEE2 h; TIPBSTIES3 K, FE4L
BIIMA100 uL PBS(#5 1 g/L BSA)FRE ) LBk
MR E AL BRI IR SE BT BT, 1 ¢ 50005,
Santa Cruz), 37°C## & 1 h; FIPBSTIES3K, A

www. wjgnet.com
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*® 2 /KEEH WA # 5
AR A F 8 S 4k R
TPPF A MH1Z &
wS BEER Pl CenBankERS  FAER ?}% e
A L - W 9 R e
No.1 NERRRE CEE 5.0 ABC47131.1 SN TR, B
No.2 MRDHEEES 10.32 NP_785691.1 ESN SR R
No.3 ABIGTP- 556 5.12 NP_785653.1 2 R 2R
No.4 SHERENES 9.84 NP_784489.1 2K BRI
No.5 HERBRES 10.02 NP_785773.1 3
1 HLEEM 1.2 TMHMM posterior probabilities for sequence
WEBANEE
R A: SDS—
PAGEH,Jk; 1:
Marker; 2: #£2
EH; B: £EF . ‘ ;
E I Western 0 200 400 600 800 1000
blot. transmembrane inside outside

50 uL OPDE A, =t W f110-15 min, H
25 ul 2 mol/LIFIHR IR 24 11 s V3 7E490 nmi K
FH B RR RS

1.2.9 A H KA B G 89 2h 4k BIREOG, 56
PB S 41 B T iE PE2-31, SR )5 4%10-50 mLAf#
/1 gl BRI T N R AR 0 T Ak A, SRR
43: 50 mmol/L Tris-HCI, pH8.0, 2 mmol/L EDTA,
100 mmol/L NaCl, pH{H8.5-9.0, I &g 42100
mg/L, 0.5% Triton X-100, 1 mL/L{ %5 [ B0
FIPMSF. ZEATHE SR 6, B 22300 W, B 1]
20 min. &0JEI B E A, EA
W ¥ sepharose 4BAE ZBRARRE 45 & 10 i
1, 8 IR & R 0% 2 ) sepharose 4BAE, A
BRI EE I 8 20 mmol/LIY 1, 3- g BE N ke,
3-diaminopropane, DAP)JE I 1 15 2l 44k 1 4> B
R A,

1.2.10 Western blot% 3k Ba4E: HAAJT v: [FI AT, ¥
alifk AT R ZE I 8 (1 /ESDS-PAGEHL VK /3 1, %%
B BIPVDFE L, INAZELE MR BTIIMP2 2 7l
PUAR(L ¢ 10 00083 KE), SR )5 I AN BAL I A AL ) i
PRI EPi e P, ECLAGI.

2 BR

2.1 LM A RAREREFHEG LT X
Marker ] & 7£100-130. 55. 35-40. 30-33 kDa%%:
BEEA 244 (EI1A). AEPVDFREI30 kDakb
A5 PH PR S, REB A LA T 447 T (K11B).
2.2 LC-MS/MSA= &k o411 Bl E K R 0 bt

www.wjgnet.com

2 ZEERIIDH

DL M ProteinProphetfyk kAT 45 Bid uk, 457
WoRASH R H (R2) R R FLIR W CF S
HPERF & 1L 390%. Hrp, #EBREH D A3
B 14 1 B (J812), 43 IR HIMP1(SEQ ID No:
19 5532-10047)%51)). IMP2(SEQ ID No: 1+
%5455-75501F%1). IMP3(SEQ ID No: 1%
693-99347 ¥ 41)).

23 Zawut. ks WLPCRXY
L. plantarum CGMMCC No. 12581 H bxAt A
BEATY 1. PCR™ I HLIK G AE 10 g/LBRHEIL
H11500-500 bpfr'E I A 457, g AT
P (KI3). PCR™ 448 5 IR W ok 112 PR K 73
Bt )E EAFIPET-16BE AR . i kL4 4k
K2 ADHI0BHM 7. 45K LIRL. plantarum
CGMMCC No. 12584 HiHE A [[lGenBank
HIL. plantarum WSFCH R —3 BEESHHK
FELR 1 Ok 5 Y NE.coli BL23. isopropyl-b-D-
thiogalactopyranoside(IPTG)i75 53 h. i /5 24 iR 4
ffti, His-tag fusion protein purification beadsfi#2
itk HIMEE . EAVERG100 g/L SDS-PAGE
FL YK 225 [Rl i) FHHR P-mucinfE P4 Western blot
S HT(EI3C). &5 R BRI HIWE A RE &
WA 1111190% LA 1. PVDFEIMP2(130 kDa
A AT —HH AR ) s B 1 4y, BIAR &R G, T
HARER A A ILFH 4517 Western blot4i B BoR
A IMP2 8 A2 H I .

2.4 FWEG % LERARE S Z Western blothi:
W gh R WoR, FA S I IMP2 58 37 7 22 il 2%
12 v FE DU REAR L HEANIM P2 R S &5 4, BT
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iR EE
FUBR AT T T 38 L
B E K@ E

a. BEaf
Be, AR HAFFZ
AR, FFal it R A
Stk B AR 3k —
5% miat R
e EA RS
PR LA

2R PREINS ZEXNER  IM2IUE  IM23UK IM237U4A IM237uAA IM2374 IM237AA
TAREE 1/1000  1/1000  1/16 000  1/64 000  1/256 000  1/512 000 1/1 024 000  1/2 048 000
Al 0.023  0.021 2.772 2.635 2.580 2.218 1.799 1.186
1 2 3 4

kDa

60 -

50

40 N

et oL ARG
30 o
20 i e

3 i‘%’?x?ﬁﬁﬁ%l‘:‘lﬂ’ﬂiﬁﬁ*ﬂgﬁ A: L. plantarum CGMCC
No. 1258 H FUIEABIPCRY #E; B: FIKEIHISDS-PAGERL
ik C: Western blot S E 52 1 (HR P—mucin).

{501 pgIIMP2ZEPVDFJE [ AEGS 1R
U (43 B H R (1 4). R A2 ELIS AL (F3) K
W2 ye FEPUAR ALY, 45 SRR IS P 3k i
R HTIMP2 2 bg [ HT AR T AL M P23EAT i
Y8, R 1 D 2X10°% AMH K 1.186.

2.5 Western blot*IMP2 ¢4 &4 1 i mucin-sepha-
rose 4B column>E A4 1k, (1) 4> BRIAA R B 8 1 HLTK
Ji, HPUIMP2Z v FEPLIAYE Western blot7 4T, 45
Hn] W.40-50 kDafq 5 FLEAHFF (K1 B 14 415 (1815),
XG5 R T IMP2AFAE T W AR ZE b 8 .

3 1iE

AW TR i 73 T 25 R RIL. plantarum WCFS-1
(1) AR 1 Leon), I o 6k AH O B R SR A
ik, EE P e R IL. plantarum CGMCC
No. 12585 A7 1T [F] i P &b g 11 %6 B 1) 4

4 Western blotSEFABIRBE. 1: Marker; 2: IMP2(1
pg); 3: IMP2(10 pg); 4: IMP2(100 pg).

1 2 5 3J@iEWetern blotI&iiE
IMP2. 1: Marker; 2: 2B {A%h
kDa BEE.
60 -
50 -
 —
40 . -
30 i 5
20 -———

£ HE M (integral membrane protein, IMP, GI:
28378881), HE IR T HHIL. plantarum WCFS-1
R AP A RE. ELAERIRFA, Rojas et al”
HA FLRRAT B4 [F) & 2 1 O RG HE F, DAR B 14
PR, HIHRPARC )G SL. fermentum 104R A H
K% )2 1R 111 Western blot, 3 Ik Bl R4 ¢ T
BARITE 1 H 2 50 . Granato er al”
¥GL. johnsonii NCC533(Lal)ILiC14) 25 £—Fh50
kDalf| K H H, et FLalxf Caco-240 /il A
R ORGP, ARD I e A o g5 R, A
L. plantarum WCFS-1[{EF-TufE Z LR 751 A
83%(1 [, Il A EF-Tuse S0 T Lal
XFCaco-240 M IIFRHT. IX B8 B9 e T X Fh T
FIRIE S, BRATTAE ke mt ol i AR (s B
AR B 3 A 45 RA R uE, IR 2 Rl fe

IR IR i b f S e, 2 — MR T RS B

www. wjgnet.com
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BRI R RS e R, O IR AT AR
IR 2B AR k2 fe S5 86 & A AHVE R A
FIIMP2, JEiil 2 bk, 55— )7 i &L
i sepharose 4B IRFFAlAV 14> BRIAA R BT B2 11,
FHIMP2 2 5 [ i 7E Western blot 56 3IF 1% 44
AT PR R 11 [ T TR SR B (I TMP2 2 — 31,
XN I0UE T R IM 45 IR, fseat o R
VAR ), X G SR 2 W RN D RS E 5B A7 (2L

JEE i AR (mass spectrometry, MS)C.
28 BN A A R AR N R R 3 A
QU Al AR LA e, KRS AT, (H
S 1 D R AR kg At LA 178 2 A7 RN B i ok T IR
M. FIH SEQUEST#AF(Thermo Fisher Inc.)idf47
IR 1) HCH FEAS 2 A A, A3 BRE A P 8 A I
5%, SRJE R TPPRAES HEAT 45 F R 38, Wk 5
I AR A SR O S A A BT T K 83
ANHE LRIk B TS AN [ 1A $190% LA 1
1, RiHf TR S a8 v fE R s i
F, FATFIHpET16b4E 2 58 e 7 55378 B e/ 11 Al
Xho T BT 55 DLk 1) 84S S PRIE [ — AN 8k
Rik, MOAENS I, BAFIRF PR, FRLCP
HAMRBEEA RS, AL A WRIA R A
500 mg/LZe A, 1MiLCPAR A 2k 1 )5 Al
M TFHE— DT BT IMPE S 110042 5
1, FH T A ERIBATAE— & I R e, FReATT0)
FCREAT BB BB A5k 1) 43 T (TMHM MR E Y, K
PN 1004 76 47 (1) 28 KL MR AN C i 450/ 22 L 12
AT DI, B WA R, R PRI BRAT153
Bok Rk, 5:B200-300 A4 B AR, IF HAE
B 2Rk 5 BN R B — BLUTAN SRR R M HTS
tag(MGHHHHHHHHHHSEFAD), H i 8411+
AV R B 2= . 7ERE S [FWestern blot
450 G RIMPI S2BL(IMP2, M S54554 R L8
FN 755 EILIR)FIAH 1 ZomPAE, RUZBE
FIfES W b 32 1068 AR B IF 2428, i B
T oAb JLAN R IE B 38 & A M R ) tag i 5 &6
R B G4y, Wiz Brtag b 26 IR I % H] 52 .

AN 7 B R 1) LT T 0 A 71 7 00 2 i
AT (VD00 PR T4 A v FE R S A 2R 1), A5
BP0 I oy AT S 8 KR S BRI, ]
TEAfG b 4k 210X S FE B A A IH & — AN ) 3
AT TR ) T %6 B 2R (1 IMP 4120 R I
ZHE R B DX 3, B ) AR T —
ST fE B 7. BAR HT A e
Tok 20010 R A 5 ) SR R 3 A B A I O
AELE Ath AR A7 78 A 0 60 485 A0 3 ) 5o 1 PR B

www. wjgnet.com

FHAEDE R RREED AR Z N, A
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