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2 EHhF

Wit ES RS HFIZHE S PCR 32K
SRR HFEE )R P AEATE
BEY ML IH® ANF BE' KE

(1. BUEBEE £ Bis AL W2 =E Il #f  610083)
(2. JAREE B 2008 ATIRAFIPE Uil BLAS  610083)

1  E: JLHE Lactobacillus) 5 A B, LR LA MREZ—, R EEFHLFOILHFE
FERR G E TR, RFBCTRDAE AN A6 14 7 3AFH 49 16S tDNA /& 71, &+ —2F LAF
B4 4. PCR AW 4 R AL 3| Mt SUAT A A0 B 2R E 47 28k 800 bp 69 A F&, AT R K )
HRE . ARILRA AR FRAAFANEA T B 5T, A TR F 4. 44 MRS LA
BFAFERALAELREE, EHE K PCR IR, TARE HEIE B BEFHIAHE.
Fi@ st PCR &3 7 BN, TR EH L2 A, A 16w E s P4l T 15 BRI
B, ¥ 4R ETAMMIATE, | REHR—F LT T AT . L F =T oA B S AT E A,
KA JUAFE, WX, H% PCR, %, 16S IDNA

Rapid detection and identification Lactobacillus from Sichuan
pickle by colony PCR using Lactobacillus-specific primers

PAN Qu'~ YANG Wei-Hua®> WANG Ying” YU Xiao-Ping' CHEN Tian'
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(1. Department of Pathogenic Biology, Chengdu Medical College, Chengdu, Sichuan 610083, China)
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Abstract: Lactobacillus is used as probiotics and there has been much interest. The detection and iden-
tification of Lactobacillus from pickle need a rapid method. We designed a pair Lactobacillus-specific
primer by analyzing 16S rDNA of 14 Lactobacillus species whose complete genomes had been se-
quenced. The results of colony PCR showed that an 800 bp band was generated when Lactobacillus and
Leuconostoc strains used as template but no band appeared when Staphylococcus epidermidis, Bacillus
subtilis, or Lactococcus lactis used as template. Lactobacillus of Sichuan pickle was rapidly detected by
a procedure including selection of MRS culture, Gram stain and colony PCR. By sequencing the 800 bp
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fragment, the detected strain was identified at the species level. 15 Lactobacillus strains were detected

from 16 samples of Sichuan pickle. 14 Lactobacillus strains were identified as L. plantarum and a Lac-

tobacillus strain need more identification. The method would detect new Lactobacillus species.

Keywords: Lactobacillus, Sichuan pickle, Colony PCR, Identification, 16S rDNA

L #T B B (Lactobacillus) &= — 25 2% W\ % 4
(Generally regarded-as-safe, GRAS)&i4%), HA
WO TR AEE . HESRAE 32 e 1SR T RE, X A A
H 15 1) %5 4= b8 (Probiotics) o H AT, FLFFBEA{AE & i
R Tk g iz i, i o B TR, IE
TERETE RN PE R BGR EAR . AR AIER] . 2R
FAE EYET s IGE 2 — . TER)IESE . 0
B BERs . FIWEDEL . SR AR g A TR
HAETE R B AAT B . IS S Ep s . HA
WS4, BRI @R R RS H . AT
MO S KR, ORI BRI, AR e
LB R T Y FLE (L. plantarum) . 5823 (L.
brevis), THESFLFTE (L. casei). "EMRFLFTHE (L. aci-
dophilus)EFUFFHEP 7, PN E L, iRk
N, H ROZOE A FUAT A RO B A E

FLAT T B 73 125 56 s AR R &G 1Y vk . 2000
4E, PCR-TGGE # R ¥ & ®, %45 Ad 3 1
16S rDNA J¥41] V3 A[AZ X 1 233 bp F BE, FRKY 3
J BOATREE RS BE LUK H AR S0, PT S8 6 FhLAT -
2001 4F, ARG G 205 19 6 FhFLFF R HY 16S rDNA
JFo, 7 k51 Wwikit, il 6 Ik PCR ¥4, DI
HEL 1 Kb P4 B BEA AR RS, AT LA RE 6 FRFLAF D)
2002 4F, Dubernet S.5¢ AN¥Eit—Xt54, ¥ 14
16S rDNA /¥4I 3% 23S rDNA J¥ 41l 22 ] i) X 35k,
HR A FL K2 75 B 250 bp 454, WIHAE 23 P B2 TS
JEFLFFE, (HORREL 2 2R, 2004 47, d#adikit
6 Fi HARFLATE Y 16S Al 23S tDNA JF51514), ¥
PCR 45 J 45 &5 W% B (4 5 R AL 444 T2 (Ribotype  pro-
files)#EAT4rHr, AILLBERFEMIH 2 s B wl s s
BRI A B iE v 6 bl AT o B ik 0 e p i e Y, B
e, M AERERAN T IFTEA 14 Fh, A5
FRAEX 14 FHFLFF B 16S DNA JP4I, &3t 7 —*t
FLFF RSS9 456 MRS FUFTF B 2t £ 15 77 5
A [, 32 VS PCR R, AT LIRS

VU P A LA BR, AL R A SLAT OB A . P
AL X PCR 43 A BE R, AT LK SLAT 1 %5 2
P FATTAN 16 47 DU AL RE il rP A T 15 BRFLAT
B, o 14 BR A E N FLIT R . O — RSt — 2
U TE A RERAE N

1 MRS

1.1 w8l

N =<y TN S AR N 3R N TN T T A
JE 1L 3y DN 5% BH DX J R K TPl g A 0 v SRR
At 16 By o FFLFFE (L. brevis ATCC 367)FIMERR 3,
R (L. acidophilus ATCC 4356)1 [ HHRHsE i AE H)
W T R PR % . AP FLATF B (L. plantarum CICC
6002). Hit - FLATFHE (L. helveticus CICC 22826)FI{# [T,
FLFF R INAE ST A (L. delbrueckii subsp. bulgari-
cus CICC 6064) [ H [ T Gt A5 4 T R AR o o
THEFLFTBE (L. casei ATCC 393)W [ 35 [E 14 Fi 558
0 (ATCC) . FLBRFLERE (Lactococcus lactics MG
1363)Hy H PREFF K7 iR R Al 4 W4 1% . 3% B 7 4 3K
& (Staphylococcus epidermidis PC 313) . Z$i7 EAH 5
ER T (Leuconostoc paramesenteroides PC 409)F1AH #
ZENFT A (Bacillus subtilis LM 67)JE AN 5L 6 25 47 55 26
SE MR FLAT B B MR MRS K237 37 °C
Hig% 24 h, HEEHRM 7R R IETE 37 °C Hi 9%
18 h, PCR il & (Ex Taq)Wy H K% AW F
(TaKaRa), MBI H Omega /A ] (Bio-Tek
USA).
1.2 ERHEGRPIAMERNMTEE

FEUSEE B 16 Bl 3AE i 2001 7E MRS #5773 1
QL orey, APkt 3 DEEARSERILTE 2 .
MRS 5 F5 R 2 FURF B 0 E PRI IR AL, XU RA
—E MR B BRI 48 SRR FEAT 22 IR
e e JFAE A T AR (x1 000), 22 R YL A BH M
B AR A B AR 20 4 M FLATTA

© PERFERHBEDA AT S4ESE http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



1302 s aHR

2011, Vol.38, No.8

1.3 FMEHFRMESIYET
KiZ NCBI [ Genome (4% (http://www.ncbi.

nlm.nih.gov/genomes/genlist.cgi?taxid=2&type=1&na
me=Bacteria%20Complete%20Chromosomes), 4 i

14 FPEAF RO 2R AT ; R 52w
[A] J& ZLAT 3 B4 B BRI (Pediococcus), 5 LT 1 [F]
J& FLFF B B 19 % BK B8 (Enterococcus) . T EK B
(Lactococcus) F1 B & Bk B (Leuconostoc), VA M5
T T 7] Ja8 2 BT T8 49 1) 25 AT B (Bacillus ) FH 7 45 K
W (Staphylococcus)(FF 1), FIHEff DNASTAR Fi
ZF 5| AT DNAMAN V6.0 F %423 B ix S
PRI 16S rRNA J¥5, FHERIAAF RS FI . &5
FFH S8 84 Primer Premier 5 ¥ FLAT H4F
LI .

F1 BNFH 14 METEF 5 RS E MY R

Table 1 14 Lactobacillus species and 5 relative species
whose complete genomes had been sequenced

GenBank %i 5 B B

GenBank Names of species

numbers
NC 004567 M FLATH (L. plantarum WCFS1)
NC_005362 A RFLFFE (L. johnsonii NCC 533)
NC_006814 WERFLAT B (L. acidophilus NCEM)
NC_007576 VB FLATIE (L. sakei subsp. sakei 23K)
NC_007929 MEVR FLAT I (L. salivarius UCC118)
NC 008054 BRI

- (L. delbrueckii subsp. bulgaricus ATCC 11842)
NC_008497 SEFLFFHE (L. brevis ATCC 367)
NC_008526 TEEFLFFIE (L. casei ATCC 334)
NC_008530 AN G FLAF i (L. gasseri ATCC 33323)
NC_009513 BARFLATH (L. reuteri DSM 20016)
NC 010080 B L FLAF (L. helveticus DPC 4571)
NC_010610 K EEFLATIE (L. fermentum IFO 3956)
NC_013199 FRZEHEZLAT B4 (L. rhamnosus Le 705)
NC 014106 LM FLAFE (L. crispatus ST1)
NC_008523 ?]Efji)jc?ifm pentosaceus ATCC 25745)
CP001758 B 53 BR B8 (Leuconostoc kimchii IMSNU 11154)
AE016830 W ER T (Enterococcus faecalis V583)
NC 013656 LRI

- (Lactococcus lactis subsp. lactis KF147)
HQ423385 A 5 2F AT 18 (Bacillus subtilis strain P79)
AE015929 R LA EI R

(Staphylococcus epidermidis ATCC 12228)

http://journals.im.ac.cn/wswxtbcn

1.4 $FEMESI1498938

12 R 7% PCR B AR IR TRE S5 | W) B 56 0E
WEAEM R RS2 B B LTI . BBIRFLIT R . MEL
FEUE . TREFLFFIA . B LZLATFR . AECELAT I . B
ERIRTA . FLRRFLBKTE . Al A 25 AT R R0 % B ) 2 Bk
PHTE MRS B8R [ RS 52 56 LRI G 3%, R E B
FH/IKE Sk TRV 1 BRECCRE TR, in A 21 PCR 374
RQS wyh, 51 RAATERE RS, BE
PCR G ZHH: 94 °C 5 min; 95 °C 40's, 57 °C 30's,
72 °C 100 s, 30 PMEFF; 72 °C 10 min, H 5 uL 0
WA T BBRBH BRI (0.7%, WIV)HLIK .
1.5 PCR#H

V0120 % R FUAT IR TR AR AE. MSR P-4l I ]
SR IS U LNV T S ) S R0 N e
FIAE] PCR P34 2 (25 uL)H, PCR 514 4 LA 1
P PES Y, HEITHTE PCR, SR 17 I IR L i
HLYK, PG 800 bp B E M FLFFE .
1.6 MEFEEE

B PCRIKRY KN 150 ul, IR RELE N 25
K, BT PCR HORY M RER LD 16S rDNA
JP0 R B o PR A B LB R 2l AR B R B, AR
Jq ik R EAEWA AT . A NCBL ™ 1)
BLASTn T EL Hh I e 45 50 o AR 40 00 &5 SR 1
PCR BH P TR AR 2 75 2 FLFT 1R -1 4 5 2
1.7 HUERE

HRAE LT R A A AR AT, X PCR A H A 3L
FF BB AR 53 0 R A7 8 B0 AR AR 50 8 245 0 % % 3k
5 AL SRS . R AR . Ak S AR
0 G PR 7 A= 1

2 iR

2.1 SIS SR

Z AR R BoR: 14 FELFTE 16S tDNA
FEF R R IE T R 87.99%, A 10 KT 25 bp HIFRSF
X, LAY FLAT B 16S tDNA JE5 S E 11, 10 MESF
X439 T 369, 528, 709, 807, 932, 996, 1 088,
1225, 1393 1l 1514 4k, X SLfR~F X rh i it—%f
519, WA LAY 14 FPELAFIE R 16S tDNA Fr B,
WER GRS XANF T H e 40, W m s 7

© FERZFRMEMARTATIKSHIEST http://journals. im. ac. en
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PR S rEnl Y, Raed IR 16S rDNA
F B, K FLFFHAY 16S rDNA A FIE 4 % R
B JE AR LR, 2 SR IR] JE LT IR R R
16S rDNA J¥ 5 FIZLAF G & AL, HA 5 ek
AR, A REE X514, it PCR X 5] 5 BR
MAATHE . ZFE AL ST ERSFIX 709 1
1514 5k ea . ZLERT . MO DL AR A BR 1A Y
Xf P AT BRIl (] 1) o 7E 711 Ab B3t B 514
5'-GTAGCGGTGAAATGCGTAGATATATGGAA-3'
(29 bp), 7E 1541 LI TFE5149: 5-GTGATCCAG
CCGCAGGTTCTCC-3' (22 bp), §#% H Bt 852 bp.
TE LRSI 30, ZFMFT R AR AR 3 A0
HEANF T I, WakE AFLERE A — A
W TR R . 75 FiEo I 3, 2EMFTFR . #i%
BRI A ER A FZLER A B4 5 A T2 .
PRe B, i n I Wrae XS FUAT B[R] 49 0% 28 AT T A0

>

GTAGCGGTGAAATGCGTAGATATATGGAA

Primers
Lactobacillus 709
Pediococcus
Leuconostoc
Enterococcus
Lactococcus
Bacillus
Staphylococcus
Consensus

GTGTAGCGGTG AATGCG AGA AT TGGA GAACACC G GGCGAA

I KT, LRE D 5 FLAT R R B A4 7 3K e AL ek
W, EIOS e DN FLAT T R0y e Bk v A Im] © i i Ee
. 7E852 bp Y IGHBL L, i RIX, i#
R R BRI, T LA 14 FhELAFRE .
22 HEMSI4R9IEHE

iz T I FLAT R e 19, 3 5 DAVE R 5L
FROE . MEPFLFF R . A FLFF S . TR LT . 3t
FURFIR . EICFLAT R . IR BRTA . FLERZLERTA . Al
2 T TR N S R 2 BRI Y A R R, HEAT
W& PCR.6 FhFLAT B ERD 19 1 1 800 bp Fr B, 1M
T A ERE . FL IR FLER B R O 2E R R 2 1%
AU Y. W H PR A A FLAT TR R & O RAR I,
16S rDNA J¥ 41 i BEARML, Jir LAWY R 2R B L 3
T 800 bp FBt(El 2). ARG IR . 519
XoF FLAT B A BRI AR S, BRAE T T PR A I v 3
H R LT R

<

CCTCTTGGACGCCGACCTAGTG

1564

GAA  TGCGGCTGGATCACCT

GCCGTA

El 1 FLATE 16S rDNA £R5F X 530 % 40 5 18 I 5 51 /Y bL xS B
Fig.1 The alignment of 16S rDNA conserved regions of Lactobacillus and relative bacteria

T Bk BTR S1sg oy m, BSR4 R IRIEIT 51, R %78 A 5 G, Lactobacillus t34E 14 FhZLFFIA, 709 1 1 564 J&i%)T I FEAH Y FLAF

I 16S rDNA LK 5751 b [ & .

Note: The direction of amplification is indicated by horizontal arrows. Bases matching consensus in the conserved regions are shaded. R=A or
G. Lactobacillus include 14 Lactobacillus species. 709 and 1 564 represent locus of 16S rDNA of L. plantarum.

: .
W o8 o8 &

X %‘i\ QON 0000
O W9 KW 00\0 &
AV VAR VR M VA

A N
@0‘? \Qe\ X 0\&\0 \,@&
\). ‘\).

kb M v

800

2 FAFEAELME 16S rDNA F5IA) PCR Bk E
(PCR 3| A FLAFEHF R 1E5149)
Fig. 2 PCR electrophoresis of 16S rDNA of Lactobacillus

and relative bacteria (Using Lactobacillus-specific primers)
Note: M: Marker. The 800 bp band is the objective band.

23 BXEAPIAFER PCR Y

Wit E MRS Bk b0 R 2R 70 Fngs 2 [ e
OUE, N 16 SEresh PR3] T 29 BRIERGE:
kA [l —FE S, IF HIE S MY M W A E B, Bl
S RARR A EAR), 045 19 BREE 2 BHPEFT ), 6 Mg
LBHPEBREE, 4 MR ZBAVERT R o 32 FHZLAT o A S
SlIX TS EARIEST PCR %E5E . Witk 1. 3. 4. 6.
7. 8.9, 12, 13, 14, 21, 24, 25, 26. 27. 28
F1 29 YHEH T 800 bp K Bt(E 3), HAE K 21 1
24 ML BHPEBR B, HAy 15 BRER N L BHPEFT A .
P38 800 bp F B 2% BT B T Rk N i 2 FLAE
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kb M 1 2

34 5 6 7 8

10
5

—_— N

9 10 11 12 13 14 15 16 17 18 19 M 20 21 22 23 24 25 26 27 28 29 bp

800

3 mIEBERPEMES PCR EEBKEPCRIIYAILFEFRMESIY)
Fig. 3 PCR detection of Lactobacillus from Sichuan pickle (using Lactobacillus-specific primers)
: M: Marker; 1-14, 25-29: #2% fHEEFF R R, 15-18: 22 FIMEFF B RE; 19-24: § 22 BHPEBER A B RE. 800 bp i BEIS FlHH 4571 .
Note: M: Marker. The 800 bp band is the objective band. 1-14, 25-29: Gram-positive bacillus; 15—18: Gram-negative bacillus; 19—24:

Gram-positive coccus.

B SEEPHMEFTR B 2. 5. 10 F1 11 AP
PR, XSGR ek W2 R 0 24 B A B
FRRIEAERIEFLAT B . 2 PR ER R B A 21 AN 24
MOZAEFFLAT B 16S rDNA {5 BE AR Bl 5 40 B T Ak,
N 3R A s B R R TR
2.4 16SrDNA MFLE

P 3 i 800 bp LAk ) ik 2wl T,
BT 7 25 5 2 B S BHPEER B R A 21 A0 24
i) 16S rDNA J¥51 1K) 800 bp F Bt J¥ 51 AR A1k 7 i
FER & (Leuconostoc paramesenteroides strain 1216)
(A 16S rDNA JF51 100%A14L, AT LIk 25 22 B4
BRIA PR 21 F1 24 208 AR W R 2RI . 12 PR
2= FHPEAT R R R 89 800 bp 1 Bl e M IR Ry, Jf H
5 Z Y AFT R (L. plantarum strain WCFS1, H2.
FJAT-CF7. LCR21. ST-III %)AYAHNE 16S tDNA FF
51 100%AH1L, AT LAY AAE ) FLAT I o 2 2= BHME AT
B KR 27 F129 1) 800 bp F BLF 5 5 % a3l
FERY 12 BREEFRAY 800 bp A BEF HIUA — 4 Hd
XS], Ll 45 S 58 7 RS 90 FLAT B Fe AL 8L (99 %),
U 55 7 A AE ) FLFF B 2% BT P TR A% 9 19 800 bp
BV A GenBank B e Hh A T 41 E A AR,
5 RFAFFE (L. murinus strain Lb, P6 Fl LbP), Ui
SFLFF 1 (L. apodemi) . Sh¥IFLFF I (L. animalis)FHAL
PEYIH 99%, (LA 8 A, 525EE Ay
f) I % L AT T (L. salivarius UCC118) B AH Ll P
97%, H 28 PHEEAIR, itk 9 Al LIsh e S F LA A,
R T — 20 % 78 A e B A 2 MR LT 1A

16S M 7% R B P34 800 bp F By #i >4
FHPEAT P AR S  ZLFT IR o X R 514 3L

http://journals.im.ac.cn/wswxtbcn

FFTE R SRR 454 MRS 2 Ve £ 35 B A 22 [
Qe i, T AP i s b i FLAF A
2.5 HWiKIEIIE

W %5 A FLAT R B bR, BLAG TR 1-14
25-29, FAARIR GG 45 R 2 15 5 LT B R A RRAE,
B kBRI AR TR, AWML, A=A LA
[ TR =1 LG 17
3 it

AR B — X AT R R ST 1, ik
FI38 5 PCR F¢ A BT AT ZUFF 9 H 9 o AN e
HARM BT b & B, AR R4 06 RARIE I
&, BInRIFLAF R . BRI Rk 55
WA — L R A SE DAL A0 R, AR REXT
16S rDNA 351, i ANHITE & A REDS X 5. XF L ET A
WIS LA B &, |ATH 51k 55 e I,
AALRERS HFLAF B, 38 S H Y 3 h A LA 1R R 4%
AT AN o XTI X 51 4 AT LUK H 2 B
A EFLAFH, SRERAFTREBF . AR Z b7
T B MRS P e 5 F5 3 8 22 [C YL (A k47
1A i e o 3 PR A 25 R e i 4 5 LA B R 2%
KRR AN F, 9 W3S R Bk A R BR TR R e
PR . %f Lt Dubernet S48 AfIRFSTNY FeA1Y 18
HEBEHK, BT 16S rDNA B2 A8 R IX 7]
DL 3 00 5E B 08 R B A0 A E B R a0 SRAG TR
i, WA — 20 M E

AWFFE 16 3 DUk T 15 BRFLFF A,
Horp 14 #R R U, | BRTR ZEE— 2 5 R
WsE R, PCR G 45 5 A 25 5 DA K A b % e 4
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A2, UEMIASCRTAY PCR PR AR H i AT AT
TSR A I 8, R FUAT R RZE 1
S F i R Ol Y FLAT R R DU SO R 12
ek R dh, MR B RO FUAT AR AT REH AT L dy
0 i A R, A A T D 4 A T 7R s i K AR A
AR o

2 % X M
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AR o) Y R SR R SR R SR R SRY R SRY Y RY SR RY R RY R R SR R SR R SR Y RY R RY R R R R Y R SR R R R Y R RY R Y RY R RY R Y R Y RY Y RY LY RY LY

RitH SR

&K P PT L TH K e TR A

JUSZ AT LUt B A 27 HLARFSOAR 1 307 32 Rl BT R An 8. tihee . 43R, 450 AL B &)
W AFE FH BT, AR e AR o RERHE IR,  PULAR AR T B0 R0 87 /i 1T i %80,
15 9 LU AAB0F, BRASRRGISE, S0 HI BT R8T o AR Bhe it i fg ge it O8O i —
PEECT LURIDUT, Bl —AZobt . PR R A
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