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(LT PR WL AE A &SRR CEORE SR, #L 7°% 315211;
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WE: AR EF ik, »FEEE PCR EMEEBRIFRE Lactobacillus acidophilus ATCC4356 4~
LB A(SrA)INRATIE N Bty 20, &3 T 5 3R 20~25bp AANKIK GGG 4, 5 R T HE I x
LEFHRBREAFTAREZAR, LRAST A, 255 EE PCR MERESFRAR IR ITI
R B Srtd-up2-Srtd-down2, YW HK S, MEREKFEMELS AT AL R GIr3eF &
SrtA-upl-Kan-SrtA-downl. %R L7 EF Rk Todik, EHFFRT Y, ENL Y, ¥
Ir¥e R B SrtA-upl-Kan-SrtA-downl %y f—, TAEFFTHY 35, BpE M@ Ay shR 4732 7 BUa,
4k E SR PCRITHH % PCR, A GHAERIAT A AR Tk, MRS ARSI TT

Hoah.

KR FRIATE; shRiTRA B, 25 % EE PCR; ¥ % E & PCR

FESES: Q784

WERRFUAT A R — PPt IR, mtiRtEas, %A
HhhmE A s E e B A, WAL
BT BE: SZARFIGE Y . 220 LALBEA
M 32 ZERE R Mg Z B T3 . AR S AT
H. Meng %HWﬁﬁﬁEﬁﬂ Lactobacillus acidophilus
NCFM #HE HREFRAR HT-29 YH E. coli ATCC
43893 Fll S. typhimurium CMCC 50013 F5 | % 4
T2, Othman Z5P 5 & DURR 17 A T A la) R I TR
FUATF R BE IS A IR T 4 5 (A BRI A . 4y
el A B I RE R LR, | TR
2 FCBHVEPE AN ZEROAF IR . BRI,
HOTLURSIE LPXTG £ 58950 MAH B & e
(SDPs)FF45 Ho4t e A e |1, D 5 a2
WHERED A K. At —B IR ikl A, R
i R FHSE N B o el A HOShREMOH— 2.
Remus % 5t % BRI FLAT I WCFST 433 A
FRICHE SUPAEARAELL, -0 T 4rikllETs g1, Joikxt
SDPS & [ & MM AR T A0 BOBERAH I, Call 2501

XERFRRRD: A

MEHS: 1001-5132 (2017 ) 06-0021-07

W Srea BUBRRFFAR T IERRFLT I B0/ MR
PERE.

B PRl PR AR TE I AR e 7 1 M H b PR ik
RECRT, WO TE B ISGE, i
IR A TR, AR RN RS
SR FH ) S PR A A B X S o A 1),
AR BRR R AR R . 1
SESMESTH Bei, BT i EHUA R pTrERE A

kanamycin[]é] N spectinomycinm] N chloromycetin[]g]

hiEbRIC, Feraint 251G fy D-FLIERME S
BT RIS 5 A E R DUEREIN, # N PIDCY
FkLrh, PTG, I T [dhD ik
SPE; ] HE H AR E R RERET), Okano
SN SR YA ldn B EF I FEEE S
pGHOST'9 1, I e T bRk pGho-idh . 1E
—EREJEEN, FIFEREAYERS E TR
KB AR Y,
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PCR, SOE-PCR)R] A~ 2 N VIERTH AL A% 4 Ak
B, WA PHES N RIE DNA FEPY 3
JF AR B ALK T B BANR A 59,

FeSr A R EA RTINS B, S L
F B EE A B, TAREY:, TN ES
b, I SRR IE MUY 8 BB R P

Shevchuk 252125 48 PCR AR 5K H BE PCR %}z
R, BIIET 3~20 kb () DNA 43 T F 5 %R0
AR R I PHE T OPG R SMNE T~ 2 FIvh .
+ 3. HE& PCR B b A BEPK ol b G IO\ 2422
JEFG BRI )FR, IER R

DRI 32 A e D R B T B P H i
X4k ES PCR MRS, A RHSHILES
PCR W EEAMEFTH A B My 7 sl
AL HEES PCR W 5, (HEEE SCEL
BOpAR T 55y Hk HES PCR B RERY,

SIS LIRETR AN Lactobacillus acidophilus
ATCC4356 47ifklif A FEK (Sred) A, & 5 XFH
A 20~25bp HANEZN5Y), JoRHBSE . Y
REE PCR WA HUME IR KT8 B
SrtA-up2-SrtA-down2 FHLEWEMNS, 25, B
P T S P EIm R R R AT By, A s
SRR IREIRFLAT IR AT MR . 2> DNA JrBeib it
BT T 7SR

1 #MRERE

1.1 A5 KA

EERR AR Lactobacillus acidophilus ATCC4356,
IRSLES ZEARTF; PrimeSTAR HS DNA Polymerase
KT DHS5a, pMD18-T #dk H Tl & A Bl
SekE S F 53T, W T Ki%E TAKARA EAY A W],
DNA Inifi4rFiE(2kb DNA ladder, 5kb DNA
ladder, 1.5 kb DNA ladder); DNA &&RE Bl
pEASY-blunt Zero Ffile) Tt i & XM AR A
PR X-gal(20 mgmL™), ZCFEHEFRIETHLA
FREAR A
12 BELEE

Multigene Thermal Cycler #J PCRAY, ZEESEIH
$¥(Labnet)Z>); Universal Hood BYBEIC % R4,
Bio-Rad /A A].
1.3 Fik
1.3.1 Srtd KW L F#RIBAE . FAREFARYT

BT IEE R 3 X5 1T RIZ 5 A5]
Y2 BRI EEFY). DAtk )5 Lactobacillus
acidophilus ATCC 4356 F£[KZH DNA Atdtl, M
Fi PCR JEY SRS B Sred FEP R[]
B (SrtdA-upl 5 SrtA-downl, SrtA-up2 5 SrtA-
down2), RV &b Hy: 94 THIASPE 5min; 98 C

x1 S|¥F5
A B EILVEA S 5F50(5° - 3°) ¥ /bp
SrtAd-upl SrtA-upl F CCTGTTACACCGTTATCT
SrtA-upl R GATAATCTCATGCCTGACAT 552
AAACGTAGATCTTTTATGAAG
Srtd-down] SrtA-downl F CACACCGCATCAGGTGGCAC
CTTTCCTTTTATTTTTTATATCCC 592
SrtA-downl R TAAGGGCTATGCCTCACT
Kan Kan F ATGTCAGGCATGAGATTATC
1224
Kan R GTGCCACCTGATGCGGTGTG
SrtA-up2 SrtA-up2 F ATAGTATAGGCAACTCCA
SrtA-up2 R GGGATATAAAAAATAAAAGGAAAG 720
AAACGTAGATCTTTTATGAAG
SrtA-down?2 SrtA-down2 F CTTTCCTTTTATTTTTTATATCCC
720
SrtA-down2 R CTTTGCCAACGTAAACGC

T b RIS A5 P2 [ B E 5.
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10s. 55C 15s. 72°C 1min, 30 ME; 72 CLE
f# 10 min. UKL pEASY-blunt Zero JAikitl, i H
L PCR P27 MR IREE ALK (Kan), OB 5A
94 THIAEME 5min; 98 C 10s, 55C 15s, 72T
2min, 30 MER; 72 CZEMH 10 min. §I4F>H2
2% HEREGER B iR, bk DS eV A e S E
% PCR HUHHR.
132 #HEMERESHRARGINRITIRA K

g A Ak J5 i BT UE RS Sred-up2 |
SrtA-down2 BUIREE, TE 50 pL 4 & P IINERBE/R H
BIE FEal & BB, PCR K &R : 5xPrimeSTAR
Buffer(Mg>" Plus) 10pL, dNTP Mixture(2.5 mM)
4uL, 5|% SrtA-up2 F Fll SrtA-down2 R 4% 1 uL, 4
ACJEEY Srtd-up2 . SrtA-down2 JFrEi4% 2 ul, Primer
STAR HS DNA Polymerase 0.5 pL, ddh,O 29.5 uL.
PCR M %A 94 CHIASYE S min; 98 C 10s, 55
€ 15s. 72°C 2 min, 30 MEYE; 72 THEH 10 min,
P2 1% RE B ARSI
133 o FMERES KR ARG INRITIRA &

W 264k 5 BT UE EDJE R Srd-up2 |
SrtA-down2 HIIRFE, £ PCR 1A R IINEEE/REL
B R & B, %5 —% PCR R iER: 5x
PrimeSTAR Buffer (Mg”" Plus) 10 uL, dNTP Mixture
(2.5mM) 4 uL, Primer STAR HS DNA Polymerase
0.5 uL, Srtd-up2 . SrtA-down2 4% 1L, ddh,O #ME
R A0 pL. H—FR M 94 CTHIAEYE 5 min; 94
T 30s. 50C 1min, 72 C 2min, 3 10 MER;
72 CHEfH 5min; 5% PCR: BUH S —4 RV,
%Mt ANTP Mixture (2.5 mM) 2 pL, Primer STAR HS
DNA Polymerase 0.5uL, 5|4%) SrtA-up2 F Fl
SrtA-down2 R %% 1 uL, ddh,O #MEZE S0 pL. W 5%
;94 C AR 5 min; 94 C 30s. 56 °C 30s, 72
C 2min, 30 MER; 72 CHEMH 10 min. AR
%, S HEES PCR B HEIAINSE R, BEE,
ERG AL G ERE pMDIS-T 34K, AN KRG #
DH5a, HRHUATRTE, 2.
1.3.4 FH 5k Masmt i magirie AR

[] 50 puL A R HOMIN S5 BE R He At A J () R
& Fr B (Srtd-downl %] 15ng-uL”, Kan %y 14.5
ng-uL"), PCR R {KZR A 5xPrimeSTAR Buffer
(Mg Plus) 10 uL, dNTP Mixture (2.5 mM) 4 uL, 5|

¥ Kan F Fll SrtA-downl R %% 1 pL, Srtd-downl 1 uL,
Kan 2 uL, KE7K 31 pL. PCR [ 54 94 THiAs
P 5min; 98 °C 10s, 55C 10s. 72 C 2min, 30
AMESR; 72 CHEMF 10 min, I P22 1 %3R0S 0E
H PRI, SR el H ) SR, AR )RS B
Srtd-down1-Kan(%] 12ng-uL™), %M k& PCR f&
2, RIS 51980 A SrtA-upl F, SrtA-downl R, 484
BCH Srtd-downl-Kan 1.5 pl(%] 12ng-uL™), Srtd-
upl(#110ng-uL™") 0.5 pL, PCR )% 54F: 94 “CHiAs
P 5min; 98 °C 10s, 60 T 15s. 72 C 3 min, 30
AMEDR; 72 CHEMF 10 min, F 88 HBYZ 1 %3015 05
V¢ iRl

2 BR59H
2.1 #whbFBE PCR &R 54
LIRERAFLATFIE ATCC4356 hfsikidy 81530

R R B Srtd-up1(552 bp)Fll SrtA-down2
(592 bp)(&l 1(a)), Srtd-up2(720bp)Fl SrtA-down2
(720 bp)(El 1(c)), MJFTHL pEASY-blunt Zero 414 H
1) Kan FrEx (1224 bp)(I 1(b)), 1ERLIEI/MINE,
¥yuTLADL B — | BHSEA 5505
22 MERAHEARGITIN BERLRSH
Bk S AREES PCR 477, £ 50l
I BRI, Y REAEFR IS A B H A 4505 (
2), #J 1400bp. SR, 434k EE PCR(E 2(b)IE
YRRt S, MR RIS E, HMmE, 3
Wi E R PCR(E 2(a)) RIBLAR LE {5 2 K 3 44 )
BT, RBHERI R, BRSNS
e P AL G & Pe ik B, 7y ik E & PCR
FEYIR RS TR A PCR. 58NS,
1:HA PCR 40445 PCR. KL ES PCR
SrE R AL S pMD18-T HikER:, bk
J7FFPA DHSa, FEHLPEEL 6 BRI ETIE, FFIETE
PCRIGIIE, K PCR Wi IF HAR) BT 25 A, IF
F NCBI#TH X, 2550 DNA JPHIER.
23 EFEMESFRARGITREARLERSM
BT IR 2.2 4R, R PLESR PCRIY
HETHERK I T B Srtd-up1-Kan-SrtA-down.
SE R HPIPIAL G 73, el TR SR
FE I SRR R LB R JE B S uL 5 S HL ARSI,
1E 2000 bp [HEA HE S5 Kan-SrtA-down1(1 800
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bp
1500 T
900 o
700 B
500 o
400 400
200 P

100

100

1,2: Srtd-upl
3,4: SrtA-down1
M1: 1 500 DNA ladder

1,2: Kan

M1: 1 500 DNA ladder

SrtA-down?2

1,2: SrtA-up2
3,4: SrtA-down2
M2: 5000 DNA ladder

1 PCR ¥ g FEE

bp Zifh), {HIEI W AEAE— LB et oy . O™

HRH RS, Faifk H B &, SaitbEm

Srtd-upl WEEFEE/RILBNR S, BRI E
M 1 2 3 4 5 6

bp

5000
3000
2000
1500
1000

800

500
300

SrtA-up2-
SrtA-down?2

1~6: ¥ EASE(H PCR & PCR ;=4
M: 5 000 DNA ladder
M1 7 8 9

2 000
SrtA-up2-

SrtA-down?2
1000

750
500

250

100

7~9: 53 EAIE(H PCR HIFLE PCR 724
M1:2 000 DNA ladder

2 DYIRES PCR 5B HES PCR HRILEK

B (Kl 3)SrtA-upl-Kan-SrtA-downl (K %] 2400 bp),
ST —, K/MIER, (HHERI R ™ E Hik B
fi%.

bp

2 000 Kan-SrtA-

1 000 downl

750
500

250

100

1~5: Kan-SrtA-down1
M1: 2 000 DNA ladder

1 2 3 4 M2

SrtA-up1-Kan-
SrtA-down1

5000
3000
2000
1500

1000
800

500
300

1~4: SrtA-up1-Kan-SrtA-down1
M2: 5 000 DNA ladder

3 B4R PCR BETY
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3 g

& PCR LIRS RS SR, TS %
AR R BT EREDY, S EET A, Davidson
Kuwayama %534 FIRF i pEhh &4 4kb 11
DNA KRB, B2 T @B Bep] | Jp e
sy 1400k 7. 2 Bk S L A R M R THE A
B 4 im it B e 5 AN S B, SR YY)
Zhang %Lk R ES PCR BRI T 4Bk
TR 55 7 5 PR 400 S AR MR AR P IR, [ sl o
HE PN T, ANE ). (B EZPCR AW
hEESE PCR, ZHIAKESMARHSHILES
PCR MR A FEN, € s 5878, (H A5 E R R
M PLES PCR WWERLSHEK(DNA KA
1kb), tHXTFAESES PCR #RVEHE 76, mFEEsnd
R,

AW E R Tk S 9k ES PCR
TERG SRIE TR FURT IR 4 B A FERSMEFTHE B
SrtA-up2-SrtA-down2 Wt 21k, 45 REHHIETE
& PCR P R BEWRAR 153451 PCR 724, {1
SRR, W ELANESTHE T BE Srtd-upl-Kan-
SrtA-downl W)Y MR —VEH NG € THRILES
PCR HiE & %4 DNA HELu G & Y. Ak
#H& PCR Pz A B, B HE, BAKIRE . 5
Yot SRR AR R Y R R )
K. & PCR 195953558 PCR ANELZALRIA
FHAR B WX 59 2 B A T 2 A X 3k, WF 58 & 0H
HANFIHEELE 15~25bp 2 [1), §HEREREHNF, K
T 30 bp B 5 MBLREIN S, B LKL &
G AT LA hIESECER, 5505 1R KR Tm
FHURE A <7 BERY IR R B P DU R A 4
DRAOA)HAT. S PCR HLL PCR MR, {HI
hEZEYHE, kAR, K —RHkEa it
FLRAHETIANGE A Taq B, i H. Taq B PCR
FEPIRY 37 SRSIN T —ANZEHAY A7 S iies,
ARSI ) Primerstar HS polymerases, Itt7h
WA Pfu polymerases'™, KOD HiFi polymerases.
Nicholas Harrison 28 N\ FEHHARAR 1 S S PCR ™
BAZE AN, (HEL BB, A£550775 R
BUSAR ) 8 BE R EL A 1199, BT DAFEARBF 72+,
Toit A B EIR R 1%, e RV R AR

WY LIS BRI BIR & BRI A, A SCHRFH
51k B A s HE 2 SR K 3, Davidson %
N R A AR WRER S A B, 5190
P I 2 /D TR Y 10 £330,

4 i

SEE RIS SRR AE | 4k EE PCR, R
AT YU i Ak R R AT R B Sred-up2-SriA-
down2, FEXPXPIFIES PCR EHHITHAHT. 25
RFHH, B A PCRY AR RIS, iR
PG>, T35 PCR, {HA B 1E i PCR YT 1477
Vi BENG = T A IE A PCR. ZR5 D) FEEER, SREL
BAp TS PCR M S T B A (03 THE R B Sred-
upl-Kan-SrtA-down2, HIKE/R R B—, K/PIE
W HIEAH (] 3b), ILSEIe & 24 HEx,
RIS VEES PCR, A3 7L I MR A
FIZA~ DNA B & B5E 1 A4,
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Construction of exogenous targeting fragments of sortase A from
Lactobacillus acidophilus by overlap extension PCR

HE Jia-yi', WANG Wen-wen', WU Jing', PAN Dao-dong'?, WU Zhen'", ZENG Xiao-qun'
( 1.Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, Ningbo University, Ningbo 315211,
China; 2.Food Science and Nutrition Department, Nanjing Normal University, Nanjing 210097, China )

Abstract: To compare the efficiency of one-step and two-step overlap extension PCR in constructing exogenous
targeting fragments of sortase A gene (s7tA4) from Lactobacillus acidophilus ATCC 4356, 5 couples of primers
with 20-25bp complementary ends were designed to amplify two pairs of upstream and downstream
homologous genes as well as kanamycin resistant gene. Firstly, the exogenous targeting fragment,
SrtA-up2-SrtA-down2, which included no selective gene, was constructed by one-step and two-step overlap
extension PCR respectively. After comparing the advantages and disadvantages of two methods, the exogenous
targeting fragment including antibiotic screening gene, SrtA-up1-Kan-SrtA-downl, was constructed by the better
one. It is found that one-step overlap extension PCR is more efficient than two-step, causing less nonspecsific
amplification and smearing. Furthermore, the amplification result of exogenous targeting fragment,
Srt4A-upl1-Kan-SrtA-downl, suggested no nonspecific amplification. One-step overlap extension PCR is more
efficient in constructing the exogenous targeting fragment, which lays a solid foundation on constructing
targeting vector of Lactobacillus acidophilus and the fusion genes.
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