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ABSTRACT

Promoters which are useful for constructing expression vectors for lactic acid bacteria were obtained
from the chromosomal DNA of Lactococcus lactis ssp. lactis MG1363. pBV5030, a promoter-selection
vector, replicates in L. lactis and Escherichia coli and carries a promoterless chloramphenicol
acetyltransferase gene (cat-86). After examining E. coli transformants which grew on LB media con-
taining chloramphenicol (Cm, 204g/mL), many MG1363 derived DNA fragments which encompass
promoter sequences were identified. Some recombinant E. coli cells can grow at the Cm concentration
of 1,000u4g/mL. When plasmids from those highly resistant E. coli cells were purified and introduced
into L. lactis ssp. lactis MG1614 cells by electroporation, lactococcal transformants showing Cm
resistance were obtained. So far, five plasmids with different promoter inserts were introduced into L.
lactis MGG1614 cells. The maximum level of Cm resistance in L. lactis MG1614 transformants was quite
low (20¢g/mL) when compared with that observed in recombinant E. coli cells harboring the same
plasmids.
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Table 1. Strains and vector used in this study.

Strains or .
i Relevant characteristics
Plasmid
E.cli  F,¢80d lacZzAM15S,
DHSe  AUalZY A-argF)U169
recAl, endA1, gyrA96, thi-1,
bsdR17(r", mu ), supE44, relA1,

Reference

Stratagene
(La Jolla, CA)

deoR,
L. lactis 13
ssp. lactis Prt”, Lac, plasmid-cured strain
MG1363
MG1614 Prc , Lac™, plasmid-cured strain 13
pBV5030 4.3 kb, Em’, car86 gene 8

moris Wg2 %219 389 %5 plasmidg] pWV01
o EAYHEE AYxz AHIAE pE194 f
erythromycin WA (Em") f#2-E 28]2 promot-
er screeningol| A}4-5%& pPL603 S}l cai-86
FAAE 7}R] 2 9Ycb(8). van der Vossen E(6)
o] RFE pGKV2103} 79} Fdsh} reporter #-3
A2 AMEEE cai-86 %A= chloramphenicol
F5oll Atglel 4 CAT EAE 2alslol4
chloramphenicolo]l 23] FE5& cat §HAE A
d pGKV210Rc}t of 842 Z promoterE &4
¢ $3oT LA Ueke). dEFES LB o)
Aol 4 37C AFeeksteln L. lactis FREE Z
Tos 0.5%(w/v) A7IgF M17 sl R (M17G, 21)
o HEstol 30CAN HAuabshsich. pBV5030
£ Ad YAFFEL EmE 200pg/mL 52 L.
lactis #F5L Spg/mL 52 2}z W x|o) A7}

ahof wokaboich.

L. lactis ssp. lactis MG1363 A& DNA H|=

L. lactis ssp. lactis MG1363& M17G X
500mLey 1% AZE3sted 30CAH 7] %71(0D
600nm, 0.5~0.6)] =2 7}z wjekgt the
4000rpmoll M 1527 dAlEelste] A& 343}
dd}. FAZHE 94484 DNAE Luchansky 5
(14) 9] WS A% $Aste] gl Cell pellet&
2mL TES buffer(50mM NaCl, 30mM Tris, pH
8.0, 5mM EDTA)l| aeta}z 37ColA 147 &
ok lysozyme(30mg/mL) & xz2ste] A xHL &
s A17ich. SDSE 3% =HA 7k ¥ 65TolA &
etollo] gho}al w7}z ¥h-g-A]7] & phenol, phenol-
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chloroform(1:1) $%& 3~43] ukEsjoic}h. 28)
9 oet¢Z DNAE A4A)7|12 fe|IdE DNA
g 3gste 70% olskEE A £ 5004L TE
buffero] =%t DNAS #2 $E 260nmol4]
25 E A5 T4

Promotor Screening

L. lactis ssp. lactis MG1363 <344 DNA 20
g2 Sau3Ale B Agdsle] BamHIo 2 AHlgl ohg
Calf Intestinal Phosphatase(CIP) A2& 3
pBV50307 T4 DNA ligase® A}2-3lo ligation
Attt 83 DNAS}H vector?] & BjEL 5:19]
AT 16Tl 16217 o] ¥H-& 313A)5). Li-
gation mixtureE ofjgt2 AMA|Z] = TE buffer
2uLel| tHA] Zoli o]F Dower 5(15)] Wile
2 oo E coli DH5a ¥% competent A% 40uL
o} electroporation W o2 zaA|Fct. Gene
Pulser &% (BioRad, Richmond, CA, US.A)E
AH-39l T electroporation A& 2.5kV, 200 2
25uF gt} < pulse® 7} A Ee LBE 1mL
ksl 37°ColA 1A7F vkt o2 LBEm(200ug
/mL) plated] =gk & 24 A7k o|uje] A7} colo-
nyE% LBCm(20u1g/mL) | replicadte] 271 col-
onyE< A¥dtgdt. o4 oA Cm =8 ¢4
Ao 2 1,000ug/mL7bA] &l iAo HFste] A
5 AR5 Adn Bozy Cm WA AZE A
th. Cm WAlo] Fof} AEs ¥AHAAEL 5mL
LB vjz|e} HZ wjokgt oh2 Birnboin# Dolygj
HH(16) o] F34 plasmidE %o} promoter se-
quenceE A4 insert DNA S A4 7% 4 a71&

galahsit.

FMZoZo £

ol 4 8elE promoterd #d Mz3 plas-
midE-& electroporation ¥d] 2]8) Holo £(17)
ol whloZ o1& [, lactis ssp. lactis MG16142]

% competent celld] EAFct. PulseE 713
£ 0.5M sucrose® 43 M17G WA lmLE #
78ked 30°C Al 3417F wieksled =ol®l plasmid
o} #AAE HdA7 £ Emo] 5pg/mL #H7ps
M17G sucrose(0.5M) gHufa|o] =gk & 484
7k ool A7)E colonyEE HFAAMEARZ s}
ot 0] MI17G 5mLo) ®jekst & O'sullivan
5(18)9 "o 2 plasmidE &8t Atz Lz
Aekste] diAdoll A @& plasmidet F4gHA] Fal
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Fig. 1. Agarose gel electrophoresis of few selected
recombinant pBV35030 plasmids digested
with EcoRI and Pstl simultaneously to re-
lease insert DNAs. lane 1, 1 kb DNA size
ladder (BRL); lane 2, # 1 plasmid in Table
2;lane 3, # 6 plasmid in Table 2; lane 4, a
plasmid with 0.7 kb insert (not shown in
Table 2); lane 5, # 10 plasmid in Table 2.
Arrow indicates the 4.3 kb pBV5030 linear
DNA.

soint. frated 3AABAES Cm WAAEE Cm
°] 5, 10, 15, 20ug/mL ¥E=2 H7}5 MI7G )
A A% wjekete] FREE SAst ZAbs}oint

23 9 a3

Promotor Screening

pBV5030-& AR&3te] MG1363¢ <4 DNA
£ screening 3+ Z3} promoter sequenced A|d
RAolgl +A=E +4719 DNA ¢HES g4
olalch. A& z7]dl= MG1363 DNAES HedllZ
Adgl g Smalo2 3 CIP %gE& 3t
pBV50303 A&7 et blunt-end ligation o]
N AZFAE de o] A Wit ol vl&
4 dA4x DNAE Sau3Ale 2 Add 79 AR
B2 Fo] NEFAEE F&F 9dolH MGL363 o
43 DNAZ 52 Suu3Al% AH43hed Wekstelch,
pBV5030e) Atd® MG1363 insert59] 7]+ A
gas Az g o 300bpoA 3kb7pA| o}
okstd T 1.20] 4] 2.5kb Abole] A7)7} A ek
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Table 2. Chloramphenicol Resistance of Selected E. coli Transformants Harboring Recombi-

nant pBV5030 Plasmids.

Transformant

Chloramphenicol concentration (#g/mL)

[So]
<

number 50 200

700 900 1000 insert size (kb)

=

—
e e e R Y L N S

o oA W mmom W ™™o
(2= A=A~ - B~ - I~ - - - -
»wH oo oY ™D

—_

w

0.5
2.3
3.3
1.7
28
0.3
3.0
1.2
1.5
1.4
2.5

Ui 2 -~ R~ - B V- B~ - I~ o~ o
[0~ =R IN- - B RN BN N~ - I - - I 51
S e A RN 7ol -~ -

R :resistant
S :sensitive

t}. doixl A3 plasmid DNAESS EcoRIZ} Pst
[ % AgasE FAld A, dbg o}g agarose
gel A7]dFutd] o2 insert DNA 37|& 2A}sbgd
o} ¥ H=2F plasmidsS EcoRIz} PsiloZ Aok
¢ A7|94E A2E Fig. 1o Jebligleh. Agarose
gel2%-¥ insert DNA bandE Ze}udlz Gene
Clean(Biol01, La Jolla, CA, US.A.) kitg A4
A & Heelll, Alul S02 A} v)wstect,
379} AgEL At patterno] HW3| k& HE
3 4ol =& Zlut Table 29 el gic).

AT YEMEAHES Cm LY &X

AE Az FFE g Cm WA 48 23
£ Table 24 Yeluigit}. Table 29 vhebdl 71 %
w2 23 dAFFECl Cm ¥= 1,000¢g/
mLel| Nz 3 g3t} tFFel4E o5 promot-
er sequencesol] 23] EHAo 2 CAT F27} A
AgE HoEol o] Hs}e Bojovic (8)¢] E.
coli. MM2949|4 pBV5030& AMeste] L. lactis
NP45¢] 3% DNAE &4% 23} Cm Ao
3o 1,0001g/mLel insertE< B4 dcte=
BEyelr 2 dxgc}. AzgFF 1143} Z2o] Cm
& 20pg/mL ol H= 83t 50ug/mL o)At
e AR Fihe AR 9z 4 FFE 700ug
/mLo|&el4 22]3 5, 6 2 98 FFE5& 900ug
/mL ol el A&3tx| Faldch. oM Atq)
DNA z=719} Cm WA HEs} dekgh Aoz ujd

° o}2] promoter&o] deJ3l Hole} 4z}, o
=% 4% AAF promoterst olm 4Hel $9%)
of w2} $93] promoter 7|5< $#stAW
pseudopromoterd 7}sAE gtk B3 AR
DNAZto] A4T uv|&o] &+ pseudopromoter
2 288 shsAe] adm <A goh(19). o)
HellA 11 2eo] Cm Aol & insert=
pseudopromoterd 7}5A4& whA)ER] E3t Cm
57t 1,000¢g/mL 7o) 28 Afox A8 A
dojubA sjFE insertE9] ALl A3 pro-
moter7} Eoi3le gz}l 75t} Table 29 Axg=
insert£9] =719 Cm WA= Az IA7) g
= 2oFr). o]& insert 9} promoter sequence
o] A promoter zkH 2] EAe| wel promoter
o) E&40] 4%& 7] 924 Ao|ct. Promoter
of o8 Cm WAo| FESE AL Falsts yyle
insert DNA 9] 1714 4& ZAste] Gram FAHF
oA #A== consensus sequences} EA|EHS
Bolg o Al Cm WAo] & A2F plas
mid & Ao s P74 E 2ol

TiRoR £l

h2doll ¥ Cm WAE $943l= promoter 3
F plasmidE& At L. lactis ssp. lactis
MG1614 A|Zel| electroporation o @ T alg.
A=tk & gEHA glE A HY fAF 8¥A
A 582 Yol B A4 x CsCl-ethidium
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bromide 2QA1Eg) wyo 2 ole pBV5030 1upg
2 o 1x10* $AARA Aegdch. Aol A<}
£ag plasmidE zE 7io] #Hal¥ dAATA=
Table 29] 2, 3, 8, 10, 119 57jo]z YeA|&= ¥
ARG QAR At YAAHAANA plas
midE Lo} APFLZ HhA] vectors} AEH
o]9)¢} band7} YehtAL} w o2 27]9) band
7} veht Zelo] ofHiint. ol FAAFA EF
t} Eme] &5 w4 wa] 45319 MG1614
L plasmid?} ¢l cured straino|z ol& £ A¥
M Falstelr] Wil FAAH :3AF el plas-
mide] FEHsr} dopytg Zolet FAHCH(20).
WAFFoes 22 fAE FAARAEL 2 Cm
WA HolA| oko} 20ug/mLol & 7Hsd A
Ach. BAT plasmid® 2E T FolA oA
Cm W4 Aok 2 ol 3 StRE ¥ S5
Zo|4) pBV50302) copy 47F 2] WEele} &
23k, pBV5030% F9% EALIHEE Ze
pGKV210¢] 7% izl A+ 63 copies/cello]u}
o alFo A 3 copies/cellZ 208} oJAF x}olr}
che Ba7k ().

ERS

SAFE B vectorgE UE=EH #8354 A
48 £ 9l= promoter5% L. lactis ssp. laclis
MG1363 <343 DNAZR® <4t Promoters}
Aod%l chloramphenicol acetyltransferase gene(
cat-86)e 7122 9= pBV50302 promoter-se-
lection vector® AM&slolow, Seu3Alo = HEA
gk MG13639 3434 DNAE pBV50309) liga-
tion A)Z1cke E. colio] FAAZA|Zich Cm(20g
/mL)o] £ uizlol A et A YAAA
S za}gl A3} promoter sequence®d E I
MG1363 f-#2] ojz] DNA BHES g 4 3l
qck. o8 Az dAFFEL Cm 5% 1,000¢8
/mL Az A& 4 9lglen o]F Cm Aol
o gAFFEZRE de plasmidE  electro-
poration ¥ e 2 L. lactis ssp. lactis MG1614¢]
=417 A3 Cm WA & 7he fAME $AAETA
5L g4 stk #A7kA Y o pro-
moter insert7} ArJE plasmidE &l dge
U MG1614 HAARAEY Cm WA (20ng/
mL) ¢ plasmidg 29 fgFFSol vla) &4
Pl
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