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Effects of Lactoferrin Polypeptide Chimera on the Expression of Virulence

Factors in Pan Drug-resistant Pseudomonas aeruginosa
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[ Abstract ] Objective: To study the effects of lactoferrin polypeptide chimera ( LFchimera) on the ex-
pression of virulence factors in pan drug-resistant Pseudomonas aeruginosa. Methods; The solutions of
lactoferrin polypeptide ( LFcin and LFampin), LFchimera and LFcin plus LFampin were added into
the culture medium of pan drug-resistant Pseudomonas aeruginosa, and quantitative detection of pyo-
cyanine levels was performed by using chloroform extraction method, the elastase activity was measured
by elastin congo red method. Results; LFampin, LFcin, and LFchimera showed the bactericidal activ-
ity against pan drug-resistant Pseudomonas aeruginosa, and could inhibit pyocyanine expression and
elastase activity. These effects were positively correlated with their concentrations, and the effects of
LFchimera were stronger than those of LFampin, LFcin and their mixtures. Conclusions: Lactoferrin
polypeptide, especially LFchimera have good antibacterial activity against pan drug-resistant Pseudo-
monas aeruginosa, and can inhibit pyocyanine expression and elastase activity.
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Tab.1 The primary structure of lactoferrin polypeptide
ZIK e gl
LFampin (268 —284) WKLLSKAQEKFGKNKSR
LFcin (17 -30) FKCRRWQWRMKKLG
WKLLSKAQEKFGKNKSR-K-
LFchimera
GLKKMRWQWRRCKF

L1.3 F20 LB [EAREFRHEECEH 10 o/L,
FERHEIY) 5 o/ L A R 10 /L BiliE 12 ¢/L);
LB ARIESRIE (LI S o/ L BRI 5 o/ L Jk
HER 10 g/L) ; PTSB BFREL(EEMR 50 o/ L el
KEHH 1 g/L) ;PB REFREL (AR E AR 20 /L it
FRHR 10 o/L G ALEE 1.4 ¢/L) s PBS Z2 i (AL
B8 o/L BEIR A 4N 1. 44 o/L AL 0.2 g/L,
e — =80 0.24 ¢/L @4k 800 mL, HCI 787y
pH 7.4, 2K EZ 2 1 L) ;1 mmol/L BERRHIZZ vy
PR 61 0. 140 /L. BSR40 0,052 ¢/L)
EDTA 1R [ £ Z e CFRANER (C\oH ,N,O4Na,
- 2H,0) 44.66 g¢/L]; S M B S 2% vh il
[1 mmol/L & {k4% .10 mmol/L Tris-HC] (pH 7.2) ],
L 1.4 FEALLFFEEH  Universal 32R B0 1L
Centrifuge 5810R B5.[> 1, EIx800 ffffR{Y . Sunrise [iff
PRI DU-640 RUEES 350 ERE T

L2 JEEEk

% BRI SR FH P A %k . BU% A7 PDR-
PA TRRE I8 B5 5% R, SRS P e R4 Rl TR
fif LB ¥ 370k,37 CREG IR, Uhk &0F, 4f
S IR AR K, AR B LB B R AR R R
Doy 47 0. 053 7E 96 1. U AUJIE PVC 5584 Hom A LA
5 Lo A B 1 FL R B 1 2 IR 2 Ik B R T TR
50 wL, fiff H & ¥k & N 200 pwmol/L Jf 4 H &
6.25 pmol/L, il A3 4 —FL, B i 3 £L, 1] PPB
VST T R X BE AL 78 PVC JE3R A BE L i A
Dgoo 47 0. 05 PDR-PA 42 50 pL,37 CHIE
1 b G T PBS WA LR B Je 4260 T I
NG, 37 CHFT 24 h, i8R 55, FlLek
B 22 IR 8 TR P Dl 45 AL T 7 11550 X R A R
AT B B (% ) o
1.3 SR 2 0E sl

I S A B E R S e R BRI
P A ] e A PR TR RS AR R b B AR A A K
B2 Do N 0. 05 73 5l 45 Lk 1 2 Ik DL
FURE A Z IR SR M AR 5 mL 240 3 B0,
AR 1} 25 pmol/L, & T 37 CHa 5
FEAALL 200 v/min YR FEH 24 h, 7EIE G TCH 96
LA B A G i 200 TR R W 200 L, i FH A A
R Do o Tl A% 4 PR BRI 5 1R 1L 50> 20 min, IR IR
3525 mL ALY — iR, A 1.5 mL &4
PG WA E CFZE), FimA 0.2 mol/L HCI
0.5 mL ZEH, B EJZ 4040 7K A 100 WL, £ Beck-
man DU-640 £ I Dy, 45 e 8 28 W B 11558 5K
H:(mg/L -+ Dyyy) =Dgyy x17.07/ Dy’
1.4 SR SR BT PR A

T O R 21 5 A D ) 5L R P
PR S PRI v [ A SR A1 B B B SR A L, B R
ZXEUER I, BFE R Doy My 0. 055 43 5145 7L R
SEFINDYSE R A= EAIN T Eex N 31 I R
PR, (AR 1 J& 25 pumol/L, # T
37 CHEIRFEFEF LA 200 r/min JEHFE 16 hfE]E
FICTE 96 LA B S5 5 40 B B 200 wlL | il
FRACKLI Dygo 5 12 000 r/min 55 34 250> 20 min, J
100 L 885 FVE, A, ARG A NIER &L 5%
PEEE 1 (Sigma ) 10 mg, FI5HE 25 11 1 2% op 5 B0
4,200 r/min $&7% .37 CHEH 16 h, LIJCH PTSB
LA M NI R 2L s P A 1 A 0 IR SR R FE R B A vh
JA 100 pL & i DU 2 1R DA 2% 1k )2 B, 8K I LA
12 000 r/min &R 20 min, B EE, EBRIEY,
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2.1 R

RIS UFampin . LFein | J52% 191 & ¥ W%
LFchimera 5%} PDR-PA )% BTG P L% 2. 4t
S B LFampin . LFcin P2 HOIR A 78X LF-
chimera ¥ i 14 15 X PDR-PA. [ 2% 47 1 1 25 4 4
BeUE 2 ] U 25 AT B B L (P <0.05).

Hodp, JGLL LEchimera (1) 4% B A F B i , A4S I
PEFC 38 T LFampin J LFcin 859
2.2 PDR-PA GIKEZ A

LFampin, LFcin Fll LFchimera 7] L7 %5 sk /b
PDR-PA By R RAE, LR 3 Fi7n. LFampin,
LFcin H1 LEchimera B A 132 i 24 el 25 1R 5
BE R E 2, 9 hn A LFchimera 1) PDR-PA
EIE AR R RN T 541 3 4
2.3 PDR-PA #PEE HBE TR

B[R] 1 BE i) LFampin, LFcin & LFchimera
A PDR-PA A KBS berp | AT 330008 14 28 1 il
P> (DL 4), LFchimera %f PDR-PA 3L
P Tt P T P A ) e K o

%2 A4 E B %IRAT PDR-PA 8 R E (v 25)
Tab.2 Bactericidal activity of lactoferrin polypeptide to PDR-PA

AE A Z R E AR T
(wmol/L) LFampin LFcin LFcin + LFampin LFchimera
3.13 63.34 +1.42 43.71 2. 10 31.10 £1.03 12.57 £0.96"
6.25 45.56 + 1. 68 31.41 £1. 50 23.98 +1.25 4.21 +1.31"
12.50 32.97 +1.54 25.03 £1.34 13.11 1. 40 0.42 +0. 16"
25.00 25.69 = 1. 41 15.71 +1. 12 3.75+1.17 0.09 £0. 053"
50. 00 15.17 £1. 31 3.59 £1.37 0.35 £0.21 0.02 £0. 04"
100. 00 4,57 +1.86 0.47 +0. 21 0.01 0. 01 0+0"
O 5k [ vk i oAt 4% 2 HL A%, P < 0. 05
*3 HAHREA LR EKRE FRLNEA (mg/L - D)
Tab.3 The effects of lactoferrin polypeptide on pyocyanin expression
A A 2 R E SR R Ik
(wmol/L) LFampin LFcin LFecin + LFampin LFchimera Control
1 16.73 +0. 88" 12.93 +042" 7.86 +0.39" 3.75+0.47"® 22,30 £1. 41
25 14.06 +0. 54" 10.92 +0. 32" 3.31 +0. 18" 0.97+0.12"® 22,30 +1.41
O 5 BRLL AL, P <0. 055 M [R] e B oAt 45 41 %2, P < 0. 05
k4 AH4EASRABEUEEABEESENERN(xts)
Tab.4 The effects of lactoferrin polypeptide on elastase activity
AE A2 E SR T
(wmol/L) LFampin LFcin LFcin + LFampin LFchimera Control
1 0.141 £0.005  0.122 £0.009"  0.108 £0.004"  0.047 0. 002V 0.152 +0.012
25 0.093 +0.007"  0.071 £0.004"  0.051 £0.004 0.019 +0. 002V 0.152 +0.012
W G HAE, P <0. 055 54 Rk 3 HoAt 45 4H LA, P < 0. 05
Tl 240 B 35 P BT TR KGR 2 IR ) 4 T 3 -
3 g N SR PR A 57 AR RIS R I, A

LA B Pl B R 5 N S FH B T IX
WA ZORe RN, A S bt | oL
B R A S A R 1 LFein il LFampin
KAV E D N b X RS, 2 A2

558

JHA R ROR X 2 AT IR0 12 21— i B I 1 22
JIKI 1R H 2k B A B R R A T AR LI 5T
REA HA B RY Licin Al LFampin {5 & 4 5 5
ARTTEHE o RTMIBEgT BoR, P 1 2 Ik
O i 2o 1B B T s v B R A 2% TR R AT



4 3 R E S A5

FLAREE [ 2 MKtk A PR 2 T 24 4] S A1 SR 1 5 ) B T2 35 1 5 i)

P EE 7 2R3, (ELJR Rz T 24540 2 B AT 1Y
B E RoT5 1 F 2k iV F v R

FLER AR 1 22 IR RE A% 5717 B0 H £ 1) 40 L RS AH
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1T A28 RS P, AT S O SR AR g S T 5 IR
I, LFchimera [ 27% B8 PR ARL T AN 52 e B 1 5 B 1Y)
ﬂ:iﬁ[‘,[gj o AFFE B R, LFcin, LFampin 1 LFchime-
va SA105 2 ik 247 40 2 i B TR Y S TR T P T L
LFchimera HFLER 8 122 K S HIR G0 HAT B3 1
ATETEVE o R IV TR 2R A T 24 o] 2 Al B9 A 11%) —
BN, EREELENA ORI YZ
20T A R [ TR R 2 i R A1 T S
FHEF" ARSI R LFcin, LFampin Fl LF-
chimera W] DL, 35 900 32 i 227 ) 5 A1 BP0 PR 5 b
JHe TR 25 AL B 1 I, LFchimera (%4100 1]/ FH B 2
58T LFcin \LFampin } IR 5] .

5 R R G e — PR AR O R TR A
/N AR5 R G0, T AU . ZRIR 2R Y
AN RO R G . WEST ] lasR 3
PRI V2 T 245 ] 2t e . L 7 5 e 2 1 T 205 A B PR
RIIE s SRR T UYL R LB E S £
JURN 22 kit £ (A 300 i) ¢ Jfe 77 2 At B 11 5
AL FT fig 5 2 B SR R e B PR ] 0 A G

AWFFEUESE , L 1 2 IR 2 I B AT
X2 T 245 2o {1 BB AT EL A o R R B AR FH 5 T L
AL DL 2 A g T R e v 2% R s 2R 1
(R, H A FLER AR e B U 4 o A O 2
BB TSGR H 25 5 UL AT T 24 T 4 2 i 5
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