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Abstract

To develop an efficient gene inactivation system for L. mesenteroides, tetracycline-resistant gene
cassettes were ligated with pTA2 T vector. Then upsteam and downsteam flanking regions of the
ack (acetate kinase) gene were directionally inserted into left and right MCS (multiple cloning site)
of the T vector, respectively. The resulting homologous recombination suicide vector was trans-
formed into Leuconostoc. The ack gene of chromosome was inactivated and a mutant strain was
obtained. To confirm whether ack was inactivated, the ability of mutant strain synthesizing acetic
acid was analyzed and an ack fragment was amplified by PCR. PCR analysis showed that a frag-
ment of ack gene in the mutant strain was 1200 bp longer than that in the original strain. Com-
pared with the original strain, the yield of acetic acid in the mutant was decreased by 49.1%. The
results indicated that ack gene was successfully knocked out. The gene inactivation system for L.
mesenteroides was constructed.
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Figure 1. The main carbon metabolic pathway of L. mesenteroides
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AICLL 2R BRI ack N HARFA, VADURAZONIERRC, & EARTEEALGR, A0 iEm] &
PRE, gk BRERIRTE, IRAGRRMR M. J@Id PCR & HYAN = MUR I, S0F SE DR SR A R R R )

2. M5
2.1. #8

211 EHRERN
ASCHTH BB AR R BRI 1.

2.1.2. RFFLEE
T HEEFAN TaKaRa [1; HeElF v ral; FEAZSH DLI700 BURL [P 11X . Bio-Rad Gene Pulser
Xeell™ B354 . 722N BUA] W40 6 it

2.1.3. IEFEMBFEH
7E 37°C. 150 r/min N LB 5578 Kig#F#: 78 30°C. 120 r/min ] MRS[16]4% 7% 7 i B & Bk 5 .

22. Bk

2.2.1. DNA ¥{E
O TR IED L DNA USRI IR SCR[16],  Hul 6.2 ISR [9).
R FT B8 B TR 2 6 SR 17], KWk 0B AR CaCl, i
SIMFFFILE 2, PCR 3 HGLAR L4 3.

2.2.2. ack B PCR ¥ # 5ilF

Z: il Leuconostoc mesenteroides subsp. mesenteroides ATCC 8293(GenBank accession number CP000414)
(1) 2R B L R (ack) 7 #1510t AL-A2, 734 ack. 44 3= Wik 3 pTA2-T 8k b, el KIGH
DH5a, EFEF

Table 1. Bacterial strains and plasmids used in this study
72 1. KIS BT AR E R AN BRAL

Strains or plasmids Phenotypes and correlative characters Sources

Bacterial strains

E. coli DH5a ¢80 LacZ/AM15, deoR, recAl, endAl, hsdR17, supE, thi, gyrA, relA This lad

CGMCC1.10327 L. mesenteroides This lad
Leu ack::Tet® CGMCC1.10327 with ack knock-out This work

Plasmids

pBR322 Tet® This lad
pTA2-T T-Vector, 2.98kb, AmpR, lacZ TOYOBO
pTA2-ack pTA2 containing ack fragment from L. mesenteroides This work
pTA2-Tet pTA2 containing Tet® fragment from pBR322 This work
pTA2-T-U pTA2-Tet containing ack upstream fragment from pTA2-ack This work
pTA2-T-U-D pTA2-T-U containing ack downstream fragment from pTA2-ack This work
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Table 2. Primers used in this study
7 2. KUGETAMSH

Primers Sequences(5’—3’)
T1 TTTGACAGCTTATCATCGA
T2 ATTCTTGGAGTGGTGAATC
Al TGCAATCATCACAGTTAAG
A2 CTTAATTACTGACGTGCAC
Ul TTTCGGTACCCATCACAGTT(Kpnl)
U2 GCAGTCTCGAGCGTTCAGTTA(Xhol)
D1 ATAGTCTGCAGTCATTTAGGT(Pstl)
D2 CAGCTCTAGACTTCTTCATTTA(Xbal)
Y1l GGGTTGTTGTTGATGATG
Y2 TGTGCGTGAGTATTGGTT
Table 3. Steps of PCR
# 3. PCR SR
Fragment Denaturation Circulation (x30) Extension
Tet® 94°C30s,47°C 305, 72°C 1 min
ack 94°C 305,50°C 305, 72°C 1 min
upsteam fragment : Lrlnf; 94°C 305s,52°C305s,72°C 30 s 13)2r°n(€n
downsteam fragment 94°C 305s,52°C305s,72°C30s
recombination confirmation 94°C 30,50°C 30s,72°C 90 s

2.2.3. FiREHEBHFIE

SRR pBR322 741, BTt 51905 T1-T2, ¥ 3G VU MR RPU MR R RIS &, K 3 =i 8] pTA2-T
&, KA E DH5a, $EEUR RIS B o #k pTA2-Tet. RAEY1E 1) ack 758 iH514%F UL-U2,
4G ack b B, KR pTA2-Tet 1 Kpnl A1 Xhol f7 g5 F, 4k DH5a, $&HUFR 1S 2
pTA2-T-U; il 51 ¥1% D1-D2, 14 ack il v B, W4 B4 =142 3] pTA2-T-U | Pstl F1 Xbal fi7 51 I,
¥4, DH5a, HREEUTURLTS 2 [F] 5 5 24H 2 i pTA2-T-U-D.
2.2.4. FABREA RIRE AR IELL

[F) Y5 AL AR pTA2-T-U-D 5 4b J i B & BR i, AP PREC 1 9% EAT Wik MRS 159%, T 5 pg/mL
VUIR A 5 ng/mL ZRAG I AR PP AR B B TUIR R P B & R BUR I B AR, 1E SRR VG Bk .

2.2.5. RTRIFPRH) PCR IR3iE
Sy RIAE ack FER EEA RS BRSBTS Y1, Y2, $REUCEELSCIE AR IR R ZH DNA 1E ki
B, Eid PCR IR B HR Y ack JE 215 i o

2.2.6. REELLG
P 1%FA0 T MRS H, K% 24 h [5Z JEOCHER[18]-[21 IS R b i) O1R . AR OFE . W LBE

Hils &,
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3. BREHh
3.1. ack EE R EFFFIEIREMYE

£)1.1 kb FJPCR ¥4 J1 BUIE 12 3 pTA2-T #ifAk L, ¥4k DH5a, SRAFHE 4 7, L4150 A 44 9 pTA2-ack.
W23 BT WK 2 1112 bp, 5 L. mesenteroides ATCC8293 (1] 2 I ity 3 R F7 51 Eb i) 45 5 - K418 5 91 [+
TRPERN 99%, £ 9 MEEM 2 T, BEERR T A FVEME N 100%. O3 E] GenBank, #:i54 JF837336.

3.2. FIREHRTFRE

PUSRL pBR322 JidR, 471 Tet® SRRk &, IR1FH PCR K41 1.2 kb, 5 pTA2-T #Hiikidfs,
A TR 44 N pTA2-Tet. ¥4 1) ack 37 H BN 500 bp, 5 pTA2-Tet 4%, B 240 ki a4 4 pTA2-T-U.
PR ack R AT BOK/INZ 450 bp, 5 pTA2-T-U &2, [FIVE B 4 8 ik fr 4~ pTA2-T-U-D.

3.3. EEALTEEMRAITHIE

¥ pTA2-T-U-D &L AL IR o B Bk 1 e, 3R A T & DUBR R B MRS TR _E, SR BUIIR R X &
FHERPBRNENTORE RN, KAMUARENE S EERBEERENEA TR RE—K
WA, AT HRAT BEALL 2 9 B ok
3.4, ERALIEEREY PCR #&3)

AT UG R SR I R Ak e e AR ) ack SRR EURTE, XM EATFIT T PCR A . 45 BL CGMCC
1.10327 (JFR U6 1 FR) FEE L2 175 1 PR (1) G (k. DNA AR, FIAIREI 51405 Y1-Y2 #E4T PCR ¥ 1, %15
B F= AT B R B FE K . BELIIE B MR RO B P= M) K B L CGMCC1.10327 f1°K 1200 bp 4 (1]
2), STHISE R 3. BiZEEALIE PR 4N Leu ack:Tet®,

3.5. MEMREVEIRIF LR

RT B IGAIE ack FE A AR S IE FEIE T ack FE R 2 il X iz i B R 2R s B A O R2 e, B MRS #2547 &
B 24 W NI 2. ZF. FLR. WM. HEERE.
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M: DNA marker; 1: PCR fragment of ack of CGMCC1.10327; 2: PCR fragment
of ack of presumed mutant

Figure 2. Characterization of defined ack inactivated mutant by
PCR analysis
B 2. ack ZEELTEF KR PCR £E
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Table 4. Comparison of fermentation parameters of the two strains (Unit: g/L)

4 MEKRHNLZBESHLR(BRA: g/L)

Strains Acetic acid Diacetyl Ethanol Lactate Mannitol
CGMCC1.10327 0.40+0.02 1.56 +0.06 2.02+0.11 9.15+0.31 3.04+0.11
Leu ack::Tet® 0.21+0.01 1.31+0.04 2.18+0.12 9.14 +0.26 3.02+0.09

KW, RAZEKRI CBRIKIE ) 0.20 g/L, HLIRIGRMR/D 49.1%; RARERIINOBIRIE N 1.21 g/lL, HIR
AR 16.3%; RAHEMA LR IE N 2.21 g/L, HLJRUGH KRR 8.3%; FHBRAH BN EARZ(ILE
4),

4. ¥+1ig
EARTEOL T, BARN B &1 FIVE R 4R A 24K, 2008 SE5HE ) Eom[22] A 2R i Fr 45
FR R B 1 6 TR 93, 1P S Y8 A T B R T AR T o AT 9 R A 3T T I A O B R 2 DR R A &R
AHIE AL gy M5 B BR BRI ack JEDRZRVE, AT FHAS T LR G R, 33X SR 1) sk A R I =39
FrEER ERBURS R . BT W, BRI G RBOH 5E R, By Rtk FARE 5 — N8 DU 2 R
Fig R ER (2 72 1% ack, GenBank HIHE S N JF809796). -t 5 — /N2 ULIK) ack HL263%, wi Al PASkE A
Fe 7 TR T B R R A R AR

5. &P
AT IC T Hb A e e A 1) ack B[R 263, 10 A S ) b kT R 0 1 R R B PR
mEES

REET R RIBUE (W HBRE R H B BEWT 57 . No. 12ZXCXSY06900): -k H AR EL
BT H (o FE DA B AT 7T I R R ) O AR AR A, No. C2011202112); [ AbE BHE SCHE TR
TUH (“ CUH REIZIRE Dy J5UREFH B A R0 A2 A2 7 H BB, No. 13212405).
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