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A7 58 AR FRUR, HASC T - 4 T i Y
WHRARZ , A 5% 61 iR -B— i 4 B i ) 41 1
AR, DAY AR FLAT R TR A 6-BETR 8-
ZPMET B, RN 2 — ] R AR S PR SRR I 4 5
T I AL A PR Bl T BRI AL IR 0, A= Jgpths) A
FX 0 ZELL pNPBG6P (p—Nitrophenyl-8—D—Glu-
curonide—6—phospho , X fiff 5 4% B —B—D— M Wi i 5
B H -6-WE R ) N IEY) , I 5E 61 BR -B— 1 % Bl H
Tk P 0

ARG NCBI 4 128 Hh 69 Lo 5 B A% B A 9 5L
FFE WU14 AT 8 A~ 6l IR —B— ) %3 B 1 i Ak
o AWEFEXT 8 A K BglAW14 BglBW14 |
BglCW14 BglDW14 \BglEW 14 BglFW14 BglGW 14
F1 BglHW 14 F 475 K v [ Fi 5 U8 2R 58 | I % o Xf
JS7 Y Gt £ 3 BEAT AR IS B b

1 MBERE
1.1 BEHRARAL

WY AFFTE (L. plantarum)WU14 T B 32
KBFFE  (Escherichia coli) DHS5a T [ B Bk (E.
coli BL21(DE3) 3R 5 H bk W [ 1 18 4 ) 24 &),
FIEHAR pET30a(+) WA LR ERAE
1.2 TEEMKF

B 3l ¥ 9 V) B Hind 111 Nde 1,Thermo Sci-
entific 22 7] ;Exnase I i #: 0§ , Vazyme 2\ A ;
KOD Plus Neo PR EH, #RNSHERIFELYA A,
DNA B IR & TR /N 42 38 70 65 R 33
WOk G, T AR E A BR A R Al S 4
DNA #BGRF £, Solarbio 23 7] 5 35 18 35 I8 B 58 I8
DNA [f1iif 7] &, TIANGEN 23wl 3 #8AE30RE, Q-
AGEN A #] ;TGA Stain -Free Fast Cast Acry-
lamide Kit 12% ,BIO-RAD /Al ; Hog it 7 ¥ 4y [
PR AL W [ bR 2R R A A
1.3 iKIe{Lss

DK-8D — FL H A1 R /KA | 1 55 IR 24X
A BN 7] PCR 1Y, Bio—rad 2> 3 £ 40360 1
T, JAE S A R R 5 75 I 20 P R A DL
iR A BR A A 5 2w B OB 1 R 5 PG AR
2% A PR A F s pH i1 ,METTLER TOLEDO 72~ # ;
HLF R, 11 K 56 AR A RS 7 5 i Lg%
KT, AN —AXER T 5 B KA, b 5T 4R J B A1) EL 3k

WA MWAE; WS Kylin—bell 525544 8%
)RR G A, B R AR A PR A
Mt FR IR, Kylin—bell SEE AL A i TIES,
A6 BT AR IR IR AL il 15 AT BR S ]

1.4 EFEMBEXBR

1) LB ¥5383% 5 o/L EEREEHUY , 10 o/LL JBE
10 g/L NaCl, ([ A5 3% 36 5 20 /L B
fig), 121 *C K 20 min,

2) MRS WiRIEFHE HEAMK 100 g, 4 RWE
10.0 g, BEREFY 5.0 ¢, K,HPO, 2.0 g, Fri&ERRE: 2.0
g, TIK LM 5.0 g, #i % H 20.0 g, iR -80 1.0
ml,MgSO, - 7H,0 0.50 g,MnSO,-2H,0 0.25 g, ¥4
W pH {EHN 7.0, IMAZEIBAKANE 1 L,

3) 10xSDS-PAGE ZE w188 g H &2, 10
g SDS,30.3 g Tris i, 7&1#/K 900 mL 25 C/K
PEPEA R B R E L, SRS

4) O sn s R250 el 0.19% (Jfi & 4
) D5 R250,10% (R 50 vk SRR
25% (JF A B SN B, 2RI K E A 1 L, g
PR AT, 2 RGO A2

5) FABEFE  MHEER 50 mg/ml, JEA T
UEBRTA ,—20 CIAFH

6) NTA 2% th# 20 mol/L. Tris—Hcl 2% ih
7 ,0.5 mol/L. NaCl,20~300 mmol/L Bk | 4>
9 pH 7.4,

7) IPTG  BCiI 8 24 mg/mL, € 2% 5d g KR
W, —20 CLRAFEH .

8) S50XTAE Buffer Tris 242 g,Na,EDTA -
2H,0 37.2 g, VK2 57.1 mL, &K EHEZE 1L,
8 pH 8.5, F iR AFA .

15 Fik

1.5.1  BEARIEAL A —-80 CCUKAH H B H 14 98 14 Bk
Y FLATHE WUL4 76 MRS [ AR He B2k PR
PR VK AN E] 4 mL MRS AR FR 36 R 37 CHg
B 12 h, J5H 1 %8R 43280 2 100 mL. MRS
WA S e 37 CRPE 15 9% 12 h,

1.5.2 FEDNZH DNA £ B R vk B 2l Bl i
I H Solarbio 2 7] BY 20 [& J& (K 241 DNA #2 Bt 7
& IRBUE Y FLAT T WUL4 BEE 4] e 4 3R 4%
RG] & B0 A A5 R A7 SR ER Y SE [ 41 DNA FH it
R IR A AT ORI A o $2 Y DNA ) ¥k 32
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5149 2 vh AR K 3

DA 45, PCR 438 45 525 1 0 e SRR

F1 EEYEY

Table 1 The primers used for gene cloning
514 & Ak B JF 7 B b 4L %,

BglAW14 F 5'GATAAGGAGCGACAGATGCCCCACCATCAT Nde 1
CATCATCATGATAAGGAGCGACAGATGCCC3”

BglAW14 R STTACAATTCATCTCCATTTTTTGCTTACAATT Hind 111
CATCTCCATTTTTTGC3”

BglBW14 F S TATAAACCAACTTATCCTAAAACACCATCAT Nde 1
CATCATCATTATAAACCAACTTATCCTAAAA3”

BglBW14 R STTAAGCTAGATCTTCACCATTTAAGCTAGAT Hind 111
CTTCACCAT3"

BglCW14 F 5 TCAGAGTTCCCAGAAGGATTTCCACCATCAT Nde 1
CATCATCATTCAGAGTTCCCAGAAGGATTTC3”

BglCW14 R 5’CTATTCAGATTTCTCCGCTAACCTATTCAGAT Hind 111
TTCTCCGCTAAC3”

BglDW14 F S TATTCAAAAACAATGCCAACTGCACCATCATC Nde 1
ATCATCATTATTCAAAAACAATGCCAACTG3”

BglDW14 R 5‘CTATCCCAAATCTTCCCCATTCCTATCCCAAAT Hind 111
CTTCCCCATTC3”

BglEW14 F 5’CAATTTCCGGCTGATTTTTACCACCATCATCAT Nde 1
CATCATCAATTTCCGGCTGATTTTTAC3”

BglEW14 R STTAATTTGAGGCCGAGGGACTTAATTTGAGGC Hind 111
CGAGGGAC3”

BglFW14 F 5’ACAAAAGGATACAAAATGCCCCACCATCATCA Nde 1
TCATCATACAAAAGGATACAAAATGCCC3”

BglFW14 R 5’CTATAAATCTTTACCATCACTCGCTATAAATCTT Hind 111
TACCATCACTCG3’

BglGW14 F 5'GCAACAACGAGTGGTTTACGATCCACCATCAT Nde 1
CATCATCATGCAACAACGAGTGGTTTACGATC3”

BglGW14 R 5'CTACTTCAAATCGGCCCCATTCTACTTCAAATC Hind 111
GGCCCCATT3”

BglHW14 F 5’ACGATTAAAGGACGAGCGTTTCACCATCATCA Nde 1
TCATCATACGATTAAAGGACGAGCGTTT3”

BglHW14 R 5'CTAGTCAATTTCGGCACCATTCTAGTCAATTTC Hind 111

GGCACCATT3”

PCR W& & (50 pl):KOD buffer 5 pl.,
dNTP 5 wL MgSO, 3 L . WU14 3K 4 1 pL. 5l
Y4 1.5 L KOD B 1 L, i ddH,0 & 50 pl,

PCR # B4 #2794 CHAZ M 2 min 98 “CAE 14
105,55 CiE ‘k 305,68 CHEAH 1 min 30 s,35
WG 4 CHRAT

FH 1%35 1 58 58 FBL UK 30 UE PCR 373 7 91
HL Uk 45 A J5 FHBEIR UR R 5t 8 K 73 #r

1.5.4  pET30a(+) 25 AW Y) R 51 Pl
fitf 1A 2 (50 wL) %t pET30a (+) 45 2% 44 ik 17 XU 1)
37 CA&JEW 4 h, FH PCR & 55 & [l il
YIy=y , AR B PR A7 AR 20 COKAR 2 H

filg IR % .

pET30a(+) 20 uL

Hind 11T BR il 14 P9 U1 1 1.5 plL

Nde 1 BRI Py U il 1.5 uL
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HAHSATHE WU14 6585 -B-H B 48

FEgay R B U B8 RE B AN B F A 65

FD buffer 5 pl
ddH,0 22 L
SRR 50 pL

1.5.5 JsEEHEHM R B SEUIEAE B A
T A B A A BN B DNA B i R0t 7] &
I H L SR )5 T pET30a(+) 8k R 45, 1%
W5 Jo4E #AAR 2 (10 L), 37 °Ci%E 4% 45 min.

JiORE 1A 2 R I AT 18 DHS o A2 25 i e Ak J7
LT

Exnase Il % #: 0l I nL

pET30a(+) I nL

H A9 JE A DI B 1 pl

ddH,0 5l

buffer 2 L

SRR 10 pL

1.5.6 B4R AR LT & A Kana
(K*) PUAEZFRM LB B3 1E L O Sk IE 8 1 & A
20 e R AR B K AT TR DHSoc 8% 32 25 T K
37 CIR P B 9% 6~8 h, B 1~4 mL B9 1 8 T $2 B
LR, ORI HE IS BB T A B 2 A R
A1 TR/ R & R SR IO s, EE A ORI
b5 BRI AT I BL21 A2 25 Ak 7 ik AT
1.5.7 HAHAMWFEFRE, difb Rk i
K5 3% 1 3 21 00K FP W% 1% 32 0 F 200 mL
LB (K*) WA Bs #5 3L vh 37 CHE R 55 3% 2= ODgy N
0.4~0.8, MMAZHE A 0.6 mmol/L # IPTG 37 C
PGSR 4 h, WA S o8 B & T8 A A4 R
L R ASCORSE 20 M B , SCSE M R R R
UUVE , B AT Al A 2 1, I FHAS T 32 118 DK s 8 st
aifb 1, SRJ5 F SDS-PAGE 43 #r & 1 % ik 1
WA

1.5.8  MF XADE R0 ¥ 1%55 6 b
i L K 56 F 1E B 1) TR VA AR SE RN R Y
WP 5 mUE , K15 2R G EE 7 51 B 24 1R )7
G, B 5 AT A B 2E T

2 HRESMH
21 EWIFE WU14 £ EFEARRE

I FH 40 1 3 TR 2 DNA 2 B0 77 & $2 BUiE 9
FLAFE WU14 43 K240 DNA, 2 By 3% K 4
DNA FH 8 o ik 25 A% 8 0 B ASCRS DN JFG I o vk

TE 40 ng/pL, AT T )5 223085, [R]BF H 190 B B B
M L UK I, PR A SR A 1 TR
22 mESANB-AHMEEHERILER

38 O L DAL 2 R b, 42 CAZy BUds
(http : //www.cazy.org/ ) By A IR AL 41 T HA
8 I~ GH1 W 6Tl iz B 4 b 1 Bl B 18, R ]
HIPIFLAT B WU 14 JE R Bt , DL HE AL )
Fe S Y 851 ik 4T PCR 9731, R H
1935 N W 58 Jie i T S TIE , 25 S 181 2 i , B Y
Z KN 1500 bp Ze 47, S5 R B 1400 K
ANIER Znly PR— YR BE R, T TS 2
2.3 SDS-PAGE #HiEHER

FIH A= W0 4 825 B4 SnapGene 43 #1 H Y 3

H 4

U :M:Marker 15000;7k38 1:WU14 42 41 DNA,
1 EWEATE WU14 5 [F H i 3R RS HE 5 R FR ik

Fig.1 Gel electrophoresis of L. plantarum
WU14 genome

1 500 bp —

12 :M:DNA #7#f Marker 2 000; Vki& 1:BglAW14 K&K Ik
i 2.BglBW14 Ik i 3.BglCW14 9k i 4.BoDW14 . K i
5:BglEW14 Ik i 6:BglFW14 Uk i 7:BglGW14 Tk iE 8.
BolHW 14,

E 2 BglAW14 BglBW14 BglCW14 . BglIDW14.
BgIEW14 BgIFW14 ,BgIGW14 #1 BgiHW14 & &
PCR ¥ 18 5 B F8 ik B
Fig.2 Gel electrophoresis of BglAW14 BglBW14 .
BglCW 14 BglDW 14 BglEW 14 BglFW 14 BglGW 14 |
BglHW14 gene PCR amplification
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B 31,8 A~ 3k X B8 26 1 K /INES o 55 ku 2
fio 8 MEESRME 3 FEE 6 Fraw, LA
IPTG S M R AE X A nT LA 8 MR H
#iE 3R KLY, A BgAW14 BglCW14 #l
BglFW 14 HYREHE 15 i 2235 4540 W1 12 B 5 59 ik

W :M: % Maker; kil 1:-IPTG BglBW14; Jkif 2.+IPTG
BgIBW 14 ¥k i 3:BgIBW 14 W e 3% ; ki 4. BglBW 14 W% %
PLE 7K I8 5:-IPTG BgICW14;¥ki# 6. +IPTG BglCW14; ki
7:BglCW14 Wi 138 ; Vkil 8. BglCW 14 W DLTE

E 3 SDS-PAGE ##f Fnr &8
Fig.3 SDS-PAGE analysis of Fnr protein

TE:M: 1 Maker; ¥Kif 1.-IPTG BglFW14; Jkif 2.+IPTG
BelFW14 ;7K i 3. BglFW 14 BERE 135 ; 7k 18 4. BglFW 14 B B T7T
PEIKIE 5. -IPTG BglGW14 ;7K 6. +IPTG BglGW14;3kif 7.
BelGW 14 B 13 ; kil 8 : BglGW 14 BEFEILE ,
El 5 SDS-PAGE % #f BgIDW14 %1 BglIEW14 & H
Fig.5 SDS-PAGE analysis of BglFW14
and BglGW14 protein

4ifL 1 BglAW14 BglCW14 F1 BglFW14 1
SDS-PAGE Z5 5 an & 7 iR ,3 A8 A A ik
FE WK MEA VeI S, AR BRI Ak IR B A S
Xof IF 4 B 175 5 04 TR A A R LV SRl — B, Rk
B H &M —, JH pNPG BEACFEEE 5 10 min %
RGN 3 B8] A W TS X SRR ST Y 6
4 R —B— 75 75 Wi 1 1 TreBg 1B H A %558 1Y JiE B 4%
S, XF B-D—A A BT A AN B—D—F FUBHAT A
A K AE R, THEEEIE YR 6-F IR -B-
%) B B Pbgl B IR —1k, XF pNP fif 4=

M — 80, #07E 55 ku 24, HiAR i 5 N E A
P14 BT A B TR T A G T 38 AR B P, T R A R
DUVEA A KRR, i S MR AR iR Rk
11 BgIAW14 BglCW 14 Fl BglFW14 343 v] %
PERIK

ku M 1 2

116.0—
66.2— o P
£+ i
o ;
450 — "?'f s 3
35.0— T e —
250— .
184 —
144— l :

.M. #E [ Maker; Jkif 1:.-IPTG BgIDW14; Jkif 2.+IPTG
BglDW14; ¥k 38 3. BgIDW14 B % F 3 ; Uk it 4. BglDW 14 B
LUE ; Uk iH 5. -IPTG BglEW14;7kil 6.+IPTG BglEW14; 7k i
7:BglEW 14 W% 13 ; IKIE 8 : BglEW 14 BEIEHLVE
4 SDS-PAGE 4 #7 BgIDW14 #n BgIEW14 &R
Fig4 SDS-PAGE analysis of BglDW14
and BglEW14 protein

ku M 8 2 3 4 5 6 g 8
116.0— =~
66.2— e ==

450— -
350 = -

25.0— =8

184— mm
184 — -

M. A Maker; 7k 1.-IPTG BglHW14; Jkifi 2. +IPTG
BglHW14; 7k i 3. BglHW 14 W 5% 13 3 7kl 4. BglHW 14 % 1%
UUVE ;UK iE 5:-IPTG BglAW14; Kl 6. +IPTG BglAW14; Jk i
7:BglAW 14 W 13 ; Uk 8 : BglA W14 BEFEILE ,
B 6 SDS-PAGE 4t BgiIHW14 #n BglAW14 &R
Fig.6 SDS-PAGE analysis of BglHW14
and BglAW14 protein

YIr B o= FUBETE 5, 6B R —oc— 7 280 W 7 St L 6—
W R —a—2F LB AT K 6— M iR —a— H 87 B T e 1Y
ToKEVER, AR i 3 A-2lifk il 5 il
Y 6T B2 —B— 7 %) B 1 B HL A = B 6T IR
JEW, AR REZK A pNPG 11 il 27 45 P A — 2,

2.4 BWEE BglAW14 BglBW14 .BgiCW14 .,
BgIDW14 ,BgIEW14 ,BgIFW14 . BgIGW14 #1Bgl-
HW14 B 9118 BZ 517

241 FIEFRF A 530 B RS AL FE S KT
HI NCBI et 2 5/ )7 51, 45 Ransk 2 s ,8 A4~
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ku

116.0

66.2
45.0
35.0

25.0
18.4
14.4

M 2 Maker; JKi8 1:pet—30a 25 2 4 ; ki 2. BglA W14 B F
3 s UKGE 3:BglAW14 S0ALEE 1 UkGH 4. BglCW 14 B F i K
5. BelCW14 AEALH 11 VKl 6. BoFW14 MR 1355 Wkl 7.
BglFW14 SiALE 1,
7 SDS-PAGE 4 #7 BglAW14 ,BgICW14
in BglIFW14 it &8
Fig.7 SDS-PAGE analysis of BglAW14, BglCW14
and BglFW14 purified protein

HE DA 5 LAY R TR A — PR AE 100% , 7E 2K
(http ://web.expasy.org/protparam/) Tl 8 ~%&
G B B 1 B R R R S BE L 23 SR A L AT A
T3 P ST B IR A AL RE 2 A 2 H R
(R 5E AL, A Ja S ROk Al A 3 B R R
I TMHMM 2.0 Xt 8 A~ Jik [H 2F 7 65 i 45 4 7
M, SERINT R 2 BR8N I BAT 5 4
M AE R R L 5 S IKREE S 5
T A 1 1 3 S P RS U B 1 28 A
FIH SignalP4.0 X 8 A>Jk [T FEAT 5 7 Ik FLI , 51
MZE RN £ 2 s, 8 MEHBKAGSIK,
45 R 2 AR I H

R2 EYWIATEN GH XREFEBEEFENER IR —BUESF

Table 2 Gene annotation and consistency analysis of GH1 family glucosidase from L. plantarum

G 4 AR EaEg — B/ % GenBank
BglAW14 65 i —B—H) £ #& i A 100 ASI63769.1
BglBW14 6% B —B— ] £ 4B 3F By 100 ACT63688.1
BglCW14 6—Fk B —B— ] #) 45 3 B 100 AGE37681.1
BglDW14 65 B —B—H) %) # i B 100 A0G32790.1
BglEW 14 65 B —B—H) %) # i A 100 ASI62503.1
BglFW 14 6 R —B-H B 4E 3 i 100 A0G33440.1
BglGW 14 6% BR —B— ] £ 4B 3F By 100 KRL98352.1
BglHW 14 65 B G- H) #) 48 3 B 100 ANM73531.1

®3 SEBFIISN BELQINESKEN

Table 3 Amino acid sequence analysis, transmembrane structure and signal peptide prediction

k8 & AR RABRIKF %F & /ku ELR ol AR 5L My 13 5 Bk
BglAW14 460 53.39 5.04 x x
BglBW14 486 55.81 5.75 x x
BglCW14 482 54.73 4.82 x x
BglDW 14 487 55.29 5.05 x x
BglEW 14 490 55.84 5.24 x x
BglFW14 479 54.89 4.94 x x
BglGW 14 480 54.71 5.1 x x
BglHW 14 478 54.85 5.17 x x

242 FIEMRIT I X4 b R GE E WA

B 8 A H ALy S AT P I ELRT, 4R
Kl 8 /s 8 AT AR B A GHI Z %k 4 B 1 Al
8 A ML TR 9 25 R () HEAR 7 5, N S 91 265 57
W2, C 3 PP ) A e ) — 2k [RIINE XS 8 A>3

FF S H MEGA 5 3K N B ERE LT
B, ZESRAE 9 B 8 AN AR — Bk 1
32%~T4%Z 18] . WAL Gr BT 4 SR & 30,8 S H
TR 3 S EEs% , Hdh BglBW14 Fil BglDW 14 (%
i — B e o 74%, HUK BglFW14 BglHW14
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Fig.8 Amino acid sequence al
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Table 4 Protein secondary structure prediction

&G & A& a-¥E R ok 3 A 4k i T HL ) vk RAIE B-37A Ptk
& /% & /% & /% & /%
BglAW14 195 42.39 85 18.48 133 2891 47 10.22
BglBW 14 187 38.48 92 18.93 155 31.98 52 10.7
BglCW 14 174 36.1 102 21.16 150 31.12 56 11.62
BglDW 14 224 46 81 16.63 125 25.67 57 11.7
BglEW14 172 35.1 108 22.04 161 32.86 49 10
BglFW14 168 35.07 87 18.16 165 34.45 59 12.32
BglGW 14 159 33.12 102 21.25 158 32.92 61 12.71
BglHW 14 149 31.17 105 21.97 161 33.68 63 13.18
#5 LAAE L
Table 5 Subcellular localization
A LAk o i i o5 ok Ja 1)
BglAW 14 7.64 2.36 0 0
BglBW 14 7.97 1.43 0.6 0
BglCW14 491 2.93 0.4 1.76
BglDW14 4.59 291 1.86 0.65
BglEW 14 0.58 3.15 6.01 0.27
BglFW 14 431 275 0.65 2.29
BglGW14 7.15 0.87 0.31 1.67
BglHW 14 3.2 6.6 0 0.2
3 4y (NEP 1 ENG ), % £ 8 11 #8 JC £ 5 BKOMI 5 B 25

iy

1) AHE5E R e B3 8 Aok A M9 FLAT B
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M BglFW 14 S 53 rlis PG AR 5 R A

2) X 8 ANHE A 4 A B (AT AE W AR B
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BN o
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Cloning, Protein Expression and Bioinformatics Analysis of 6—Phosphor—-£3—glucosidase Gene
in Lactobacillus plantarum WU14

Miao Tingting'?, Shen Fengfei'?, Zhang Xiaoxiao®, Qiu Hulin'?, Xu Bo?, Yin Aiguo®, Shi Pengjun'*
('College of Bioscience and Bioengineering, Jiangxi Agriculture University, Nanchang 330045
*College of Biological and Food Engineering, Guangdong University of Petrochemical Technology,
Maoming 525000, Guangdong
‘Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193)

Abstract Lactobacillus plantarum is a kind of facultative heterotrophic and facultative anaerobic homo—fermenting lactic
acid bacteria, which has glycosidase activity and plays an important role in improving food flavor and fermentation char-
acteristics. Using PCR technology, 8 6-phosphor—B—glucosidase genes from the glycoside hydrolase 1 family of L. plan-
tarum WUI14 were successfully cloned. It is showed that eight genes contain a complete open reading frame, and the
amino acid sequence alignment reveals there are two conservative catalytic sites of the 6—phosphor-B—glucosidase gene in
glycoside hydrolase 1 family, and the sequence identity is between 32%-74%. The results of SDS-PAGE shows that all
proteins were expressed in E. coli. Among them, BglAW14, BglCW14, and BglFW14 are partially soluble expression. A
purified and recovered to single target band was obtained, and the rest are expression of inclusion bodies. Bioinformatics
analysis tells that the encoded proteins have weak hydrophobicity, and none of them have signal peptides and transmem-
brane structures. The prediction of subcellular structure shows that, except for BglEW14 mainly distributes in the secre-
tion and BglHW14 mainly exists in the cell membrane. The remaining six genes are all present in the cytoplasm. The
cloning, protein expression and biological sequence analysis of 6-phosphor-B—glucosidase genes laid a theoretical founda-
tion for further exploring the molecular research of 6-phosphor-B-glucosidase derived from Lactobacillus plantarum.

Keywords Lactobacillus plantarum WU14; 6-phosphor-B—glucosidase; gene cloning; protein expression; bioinformatics

analysis



