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Identification and Characterization of a Lactococcus lactis
Strain with the Distinctive Antimicrobial Activity Against
Gram-negative Bacteria and a Yeast

HUANG Xin-Feng JIANG Meng-Tian SHAO Xiao-Hu LI Xiao-Hua LI Lin"

(State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan, Hubei 430070, China)

Abstract: Using the Gram-positive Staphylococcus aureus as the indictor bacterium, fourteen antibacterial
strains were initially obtained by the bilayer-media screening method from the raw milk samples, and one
isolate was found to exhibit the higher antibacterial activity against the indicator. This isolate was further
studied on its individual and cultural morphology features, partial physiological and biochemical reaction
activities, G+C content, the sequence features of the 16S rDNA and the species-specific
N-acetylmuraminidase gene (acmA), consequently, it was identified as the Lactococcus lactis subsp. lactis
strain, named as MB191. An evaluation of the antimicrobial spectra of MB191 was subsequently performed,
it showed the remarkable activities against not only the tested Gram-positive bacteria, but also several
Gram-negative bacteria including Pseudomonas syringae and P. fluorescens, as well as the yeast Debaryo-
myces hansenii, which was a distinctive feature that was not reported prior to this study.

EE£mMH: (No. 30670054, 30370026)
*BIWAEE: Tel: 86-27-87286952; Fax: 86-27-87280670; DX: lilin@mail.hzau.ed com [l 22 e 4 4 MRS FREATITE S 465828 http:// journals, im. ac. on
Wis BE: 2009-01-07; 35 BE: 2009-03-20



G

1357

Keywords: Lactococcus lactis, Identification, antibacterial activity, Gram-negative bacteria, Yeast

>

(Lactococcus lactis)
(Lactococcus) R

[1]

, (Lantibiotics)
(Nisin) >

34 , 2 ,
A Nisin B??!
, (Listeria)
(Clostridium)
(Bacillus)

Nisin

(Staphylococcus)

[4-6]

[7]

(N-Acetylmuraminidase),

(81, acmA
]

(Staphylococus aureus)

(L. lactis subsp. lactis)
, 2 1

1 ME5H%
11 EkFEFRE
1.1.1 Bk
AS1.2829,
(CCTCO);
(Pseudomonas syringae pv. zizaniae)
ATCC35026 R
(ATCCO); G+C mol%
(Escherichia coli) K, ,
CGSC(The Coli Genetic Stock Center) ;
MB191
(B. subtilis)
(B. thuringiensis) (Pseudomonas
fluorescens) (Pseudomonas putida)
(Saccharomyces cerevisiae)
; (Debaryomyces hansenii)
(Schizosaccharomyces rouxii)
(Zygosaccharomyces bailii)
(Kluyveromyces marxianus)
(Hanseniaspora valbyensis) (Penicillium
citrinum) (Fusarium poae)

(Alternaria alternate) Schniirer

1.1.2 EFE:
10 g,

MgS0O, 0.2 g,

6.8 1x10° Pa

10 g,
10 g, KH,PO, 10 g, NaCl 2 g,
15 g, H,O 1L, pH

30 min,
[10]

; LB(Luria-Bertani) [,
DNA :
PDA 2
1.2 A&
121 MEFEMERMSE:

El

© FERZERMEDHRFPATNKSHELL http://journals. im. ac. cn

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



1358 g ER

2009, Vol.36, No.9

( 15:1, V) ,  28°C 48 h
, LB ( 8mL),
. 28°C 48 h 48 h,

1.2.2 S EEKINE MR E:

OD600 1, 100 l.,lL
, 48 h
3
, LB , 28°C
24 h ,
100 },lL OD(,OO:I

R ) ,
( 10° CFU/mL), 28°C

48 h

123 HEEHBNESUREEEE LAFENE:

(JSM-6390/LV NTC)

45°C  6.5% NaCl

[10]
1.2.4 G+C mol%illzE: DNA
/ / [11]’
OD230 . OD260 . Ongo 0.454:1: 0515,

(131, Beckman DUS00
DNA T ), Kiz
s G+C mol%=51.2+

2.08%(Tpe  —Tmek12)(0.1xSSC )

G+C mol %
125 S DNA#I%&. PCR ¥ 1% 16S rDNA 5
7314 #: 16S rDNA PC3:

5'-CTAHAGGGTATCTAATCCT-3" PO: 5'-GAGTTT

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

GATCMTGGCTCAG-3' ( H A C
M A O PCR PCR
94°C 30's, 55°C 30 s, 72°C 45 s, 30
0.8% PCR ,
( )
GenBank
Blast
126 S EE M acmA 2 F B PCR R 185 55
S acmA
111403 acmA
(GenBank AE005176) s

P M1: 5'-TCCATGGCAGTTTCTCGTATTAA-3';

P M2: 5'-TAAGATCTACGAAGATATTG

ACCAA-3' acmA  PCR 94°C

5 min; 94°C 30 s, 53°C 60 s, 72°C 90 s, 25 ;
72°C 10 min PCR ,

GenBank Blast

2 R
2.1 BAVEEMEE AV S B LN E

, MB191
22 HEBEEH MBIILBYEE
221 HERSSEFIEIRK: MB191

( D,
MB191 , , ,

[10]

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn



G 1359

1 SBEEHKMBLOLMESERE, EZRAGMABBEURMES
Fig. 1 Microscopic photograph of MB191 strain by simple stain, gram stain and SEM observation
Note: A: Simple stain (25x100); B: Gram (10x100); C: SEM (x20000).
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Table 1 Determinative biophysical and biochemical 224 16S rDNA #3&. FHIMESRES:
characteristics of MB191 strain MB191 DNA ’ 16S tDNA
: Characteristics AGR ’ 750 bp
fems MBI191 L. lactis AS1.2829 , GenBank
10°C N N Blast , MB191
Growth at 10°C
45°C 16S rDNA
Growth at 45°C s 111403
1%NaCl
Growth with 1% NaCl - " ? 99%, ’
6.5%NaCl 98%  97%;

Growth with 6.5% NaCl (90% ) Blast MB191
Catalase reaction 10 (
Oxidase reaction 2), » MBI91 ’

Acid production from glucose - G+C mol% 16S rDNA
0
Gas production from glucose
90 97 9899

L L1 | Total similarity (%)
Streptococcus agalactiae 2603V/R (NC_004116.1)

— —— Lactococcus lactis subsp. remoris MG1363 (NC_009004.1)

Lactococcus lactis subsp. cremoris SK11 (NC_008527.1)
—L— MB191

Lactococeus lactis subsp. lactis 111403 (NC_002662.1)
2 MB191 E# X Blast ST RIESGMAIR LSS R

Fig. 2 Cluster analysis of MB191 and some homologous strains based on the 16S rDNA sequences
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Fig. 3 Blast analysis of amino acid sequences encoded by acmA genes of MB191 and L. lactis subsp. lactis 111403
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Fig. 4 Inhibitory effect of MB191 against several tested
’ bacteria and a yeast
2 TA ; B ; C ; D:
; E: ; F: ;1
3 i ;2:MBI91 + MBI191

Note: A: S. aureus; B: P. syringae; C: P. fluorescens; D: B. subtilis;
E: B. thuringiensis; F: Debaryomyces hansenii; 1: the negative
control; 2: MB191 culture suspension, or the mixed cultures of

5 MB191 with the indictors.
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Table 2 Inhibitory effect of MB191 against the tested

bacteria, yeasts and fungi

The tested strains Inhib(i]t)o/;};: fifect
Staphylococcus aureus +++
Bacillus subtilis ++
Bacillus thuringiensis ++
Pseudomonas syringae +++
Pseudomonas fluorescens A
Pseudomonas putida
Escherichia coli
Kluyveromyces marxianus
Debaryomyces hansenii +
Saccharomyces cerevisiae
Schizosaccharomyces rouxii
Zygosaccharomyces bailii
Hanseniaspora valbyensi
Penicillium citrinum
Fusarium poae
Alternaria alternate
Dk : :DMd-1<0;+:0<D/d-1<1;++ 1<D/d~
1<2;+++:D/d-1=2.D d
(mm).

Note: * Symbols: :D/d-1<0;+:0<D/d-1<1;++: 1 <D/

—1<2;+++:D/d -1 = 2. D: The diameter (mm) of the inhibitory
zone; d: The diameter (mm) of the Oxford microplate.
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