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Antibacterial Activity and Antibacterial Action
Sites of Bovine Lactoferricin

AN Mei-Chen LIU Ning"

(Key Laboratory of Dairy Science, Ministry of Education, College of Food Science, Northeast Agricultural University,
Harbin, Heilongjiang 150030, China)

Abstract: Bovine Lactoferricin is a fragment of polypeptide which derives from N-terminal of bovine lac-
toferrin when it is digested by pepsin in acid condition. It has many biological functions. This study was de-
signed to research the antibiosis spectrum of LfcinB and the key functional active site of the LfcinB by
amino acid substitution and peptide sequence modification. Antimicrobial spectrum of the artificial synthe-
sized LfcinB was determined by agar-well diffusion method. The antibacterial active sites were confirmed
by minimal inhibitory concentration assays. After the Cysteine at the third site and the tryptophan at the
eighth site of LfcinB were substituted by alanine, or two cysteine of LfcinB were respectively, the minimal
inhibitory concentration of the three artificially modified LfcinBs was assayed. Results showed that LfcinB
had a broad-spectrum of antibiosis, it could restrain various bacterials, such as Gram-positive bacteria,
Gram-negative bacteria, fungus and mycetes. LfcinB was stable to heat and pH, it could not be inactivated
by many protease. The tryptophan at the eighth site and the intramolecular disulfide bond formed between
two cysteins played a key role for antibiosis, as the functional active sites of LfcinB.
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Fig. 1 Primary structure chart of LfcinB
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, 400 pg/mL 300 pg/mL 200 pg/mL 150 pg/mL

61 120 pg/mL 100 pg/mL 80 pg/mL 60 pg/mL
1.2.2 LfcinB ¥RE. pH FAfEaY g E: 40 pg/mL 20 ug/mL 10 pg/mL 0 pg/mL
LfcinB , 60°C 80°C 100°C 121°C , ,
10 min 30 min, 5x10° CFU/mL
LfcinB 1 mol/L HC1 1 mol/L NaOH LfcinB s
pH 2~10, 37°C 2 h, LfcinB 37°C 16 h ODs¢o
HCl NaOH pH MiIcH®
pH, I mg/mL
K o o 2 GRG0
.37°C 2h, 121 , 21 LfcinB 4B i
3 (D LfcinB 34 30
1.2.3 LfcinB i TEBER A X: 20 mL ,
LfcinB 100 mL ( ,
ODs¢0) ATCC25922 , l1h
ODse0, 1 mL 2.2 LfcinB *RE. pH FREgA 8T
(7 LfcinB R
1.24 s NDE K E M ZE (MIC): , LfcinB
ATCC25922 ATCC25923 , , LfcinB
LfcinB 3 , LfcinB pH 2~10
LfcinB 8 LfcinB , , pH
2 LfcinB 1000 pg/mL (- 2) LfcinB
K s s o-
2 mL 500 pg/mL 450 pg/mL a- , ( 2

* 1 LfcinB B = EiL

Table 1 Antimicrobial spectrum of LfcinB

Indicator strain Strain number Antlm} c_roblal Indicator strain Strain number Antlm} c_roblal
activity activity
i i KLDS4.0322 - KLDS1.0317 aF
Lc. lactis subsp. lactis L. plantarum
. . KLDS4.0316 = \ +
Lc. lactis subsp. cremoris L. fermtum
. KLDS6.0638 4 \ +
E. faecalis L. fermtum
. KLDS6.0319 4 . \ +
E. faecalis L. crispatus
. KLDS6.0640 4 KLDS1.0385 +
E. faecium L. rhamnosus
. KLDS6.0332 4 ATCC25923 +
E. faecium S. aureus
i KLDS3.0610 = As 1.8202 +
S. thermophilus P. fluorescens
. KLDS1.0355 4 - \ 4
L. brevis B. subtilis
. KLDS1.0409 4 . ATCC25922 +
L. brevis E. coli
. KLDS1.0364 + ATCC14028 +
L. buchneri Salmonella

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

© PERFRMEIF RS %IEET http://journals. im. ac. cn



1529

Indicator strain Strain number Antlm} c.roblal Indicator strain Strain number Antlm} c.roblal
activity activity
. KLDS1.0406 4 \ +
L. buchneri M. luteus
KLDS1.0325 3 \ +
L. delbrueckii subsp. bulgaricus Pseudomonas putida
- ) KLDS1.0324 + » \ +
L. delbrueckii subsp. bulgaricus Saccharomyces cerevisiae
KLDS1.0373 4 \ +
L. kefiranofaciens S. ellipsoideus
KLDS1.8701 + \ +
L. acidophilus Rhodotorula
. . KLDS1.0327 + \ +
L. acidophilus mucor
KLDS1.0314 + . \ =
L. plantarum A. niger
D+ ;= 3\

s

Note: +: Clear inhibitory zone observed; —: No inhibitory zone observed; \: No strain numbers.

% 2 LfcinB ¥RE . pH FIEgRYSURE

Table 2 Factors affecting the antimicrobial activity of LfcinB

( . imm)
Antimicrobial activity (the diameter of the inhibition zones, unit: mm)
. LfcinB pH LfcinB (Img/mL) LfcinB
Temperature+Time Enzyme (1mg/mL)
11.56 £ 0.24 2.0 9.55+£0.52 ¢ 10.28 £0.56
Room temperature Pepsin
60°C 10 min 11.23 £0.58 3.0 9.83 +0.68 . 9.78 £ 0.66
Trypsin
60°C 30 min 11.14 £ 0.40 4.0 10.38 +0.37 . 10.65 + 0.35
Papain
80°C 10 min 10.78 + 0.36 5.0 11.54 +0.55 * , \
o-Chymotrypsin
80°C 30 min 9.86 £ 0.56 6.0 11.76 +£0.32 o \
o-amylase
100°C 10 min 9.14 + 0.50 7.0 11.82+£0.12 . K 10.74 + 0.24
Proteinase K
100°C 30 min 8.64 £ 0.48 8.0 11.24 £ 0.45
121°C 10 min 9.34 +£0.52 9.0 9.34 +£0.86
121°C 30 min 8.74 £ 0.35 10.0 8.64+£0.78
8.0 mm + 0.2 mm 200 pL LfcinB s\ .
Note: Wells (8.0 mm + 0.2 mm) were filled with 200 pL of LfcinB; \: No inhibitory zone observed.
2.3 LfcinB X457RERMEATTR 8 LfcinB 3
LfcinB ODs¢y 5 h LfcinB 2 LfcinB
, 80 pg/mL 120 pg/mL
8.22x10* CFU/mL, 150 pg/mL, LfcinB
LfcinB ) ) 5
5h 99.27%, 2 , LfcinB 20 pg/mL, 150
( 3 LfcinB
24 BIERENE LfcinB 3
4 LfcinB 2 LfcinB
, LfcinB 30 pg/mL, 60 pg/mL 100 pg/mL 120
130 LfcinB pg/mL, LfcinB
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&2 LfcinB X EBEASEME
Fig. 2 The sensitivity of LfcinB to proteinase

: PEP: ; TRY: ; PAP: ; CHY:

; AMY: ; K K.

Note: PEP: Pepsin; TRY: Trypsin; PAP: Papain; CHY:
a-chymotrypsin; AMY: a-amylase; K: Proteinase K.

9.5 1 5.000

9.0{ L L L L
=) 4
E 85 —¢— Viable count | 4300 _
B 80 F —a— Control of o
o & . =)
0 viable count 4.000 —
S 15t 5
E =
g 10 13500 3
Py =)
= 6.5 <
=
> 60 L : . . 3.000

0 1 2 3 4
t(h)

E 3 LfcinB 3 XKBFF&E ATCC25922 B9{EH
Fig. 3 Effect of LfcinB on E. coli ATCC25922
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Fig. 4 The MIC of different samples to S. aureus

. LF: ; LfcinB: ; LfcinB-3A:
3 LfcinB; LfcinB-8A: 8
LfcinB; LfcinB- 2C: 2 LfcinB.

Note: LF: Lactoferrin; LfcinB: Lactoferrcin; LfcinB-3A: The
cysteine at the third site of LfcinB was substituted by alanine;
LfcinB-8A: The tryptophan at the eighth site of LfcinB was substi-
tuted by alanine; LfcinB-loss2C: Two cysteine of LfcinB were
abscised.
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Fig.5 The MIC of different samples to E. coli

. LF: ; LfcinB: ; LfcinB-3A:
3 LfcinB; LfcinB-8A: 8
LfcinB; LfcinB- 2C: 2 LfcinB.

Note: LF: Lactoferrin; LfcinB: Lactoferrcin; LfcinB-3A: The cys-
teine at the third site of LfcinB was substituted by alanine;
LfcinB-8A: The tryptophan at the eighth site of LfcinB was substi-
tuted by alanine; LfcinB-loss2C: Two cysteine of LfcinB were
abscised.
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