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Antimicrobial peptides, BF2-A/B, on the influence to
bacterial surface characteristics and interaction
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Abstract: In this paper, the influence to bacterial surface characteristics and interaction mode with li-
posomes of antimicrobial peptides BF2-A and BF2-B, two analogues of Buforin II, had been re-
searched. The both peptides could enhance the electronegativity and hydrophobicity of cell surface of
Gram-positive bacteria and Gram-negative bacteria, which determined by Zeta potential electrometer
and hexadecane extraction, respectively. BF2-A/B could cause calcein release from large unilamellar
liposomes consisted of the anionic lipid phosphatidylglycerol and the zwitteronic lipid phosphatidyl-
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choline, which reflected the compositions of bacterial cytoplasmic membrane. BF2-A displayed much

weaker leakage than that of BF2-B, suggesting that BF2-B might cause perturbation of the phospholipid

bilayer of the plasma membrane. However, BF2-A/B didn’t collapse the membrane of liposomes. Then the

peptides were labeled with FITC. The blue shift of fluorescence spectra and the augmentation of quantum

yield of FITC-peptides were discovered after the addition of liposomes. And the fluorescence quenching

of FITC-peptides by acrylamide was prevented under the protection of liposomes, which implied that the

N-terminal of BF2-A/B inserted into the phospholipid bilayer of membrane.
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1 HBEJE

1.1 w8l
1.1.1 E#: KRIGFFEE (Escherich coli ATCC 25922)

4 T8 (048] % BR 18 (Staphylococcus aureus 6538), ANSL
16 28 PRI

1.1.2  fiTHBK BF2-A/B: AWk il &R
FA RO w) R F AR A2 6 i G, B3 = 95%.
1.1.3 {7 5% &: EEINEEIEEERBEIER), &
OO WS (B IR I H -, 45848 % (Calcein), 4= T4
Y TR EHE) A BRA ], Fa s R POEZR (FITC), db
SRR R A W R A B B Sizer 2000 Zeta HL A
AL, Y[ Malvern 23 Al; Zenyth 3100 26 6/fL2E %
A HTAL, Anthos A H]; o R A R4,
Amersham Pharmacia 23 7); 650-60 2% G436 TT,
HAH LA H]

1.2 MERMAEHERESF TS0

1.2.1 MERXMEEFEEFMAZME: iR ER
SE S B DU TR B L, OB 2K BER 2 UOT A,
INABTR BRI AR 2R 5 mg/L, 1R2], 37 °C ¥
H 10 min, 1 1 mmol/L KNO; (pH 6.2V IE1E 2K,
FEIFFERE S 10" CFU/mL, Ei T Zeta AL E
ASCIN 240 T 2 1T HL AN, o LAHIN TG TR 7K A TR IR oy ) 0 i
1.2.2 MERMMAEFRERKERZI: KGRz
R I B 1 D A 5 0, O AR R KRR 2 IR,
FH 0.1 mol/L KNOs (pH 6.2)IA i H 2 £ 10° CFU/mL,
INABURBRAE LR Hy 5 me/L, FAMERT I AZE
HERK, 1RA), 37 °CHFH 15 min, BUAWKAE 600 nm
40 OD B (ODy); FHHL 1.2 mL ERMA 0.2 mL 175
Je, W21, FIRIFE 10 min, PIAHSE420E, 15 min J&
BBUKAHM oD {H(OD)!', SLRESR 3 &k, BULAR

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



BRIAE: HURIK BF2-A/B X 4 T 2 TR 14 500 B 55 i SR 69 R ELAE 1237

TN — B . AR FE=(1-0D1/0D)x100%.
1.3 mERSERESHEEER
1.3.1 BEXXERIBRAESE: R 0.2 g Bl
OPBEIE 5 0 IR R o 4:) Fhedtr, mika
fit 30 mL %%, fil 10 mL 50 mmol/L 4% # 4% 25 /PBS
W, AR A A FIR AR, W EHEINA 10 mL
PBS ¥k, 057 o B AN MR EHL, T 200 W,
VKIS TR 30 min, B EBIEBRADTZE, 4
—AH o SR EE 75 & A IR 75 % (0.03 MPa)BR 2%
LBk, EE<40 °C, HAEBWERAR. #ME PBS ¥
W 1-2 mL, PEREEERCUENE, 0.09 MPa JJ7 T FK
FEK 15-30 min, FAE LB o TR AR BT
I AR 0.22 pm B RBRIRBRIE AR BT 1T, 1215
ZaEt, B E R G-50 H:(1.5 cmx30 cm),
PBS 2 M1 (pH 7.4) BN, 53 15 B BT 1A FH A B (0 2 1Y
LR, WEENR IR, 4 °C BEOGIRAT, 25 HIR A
Lo =
132 MEKIIEGRERAZNBERENME: 7
96 fLAN M M L, REFLIMA 100 pL A28 T 85 # 4%
ZWRE AR, A 100 pL A [R]vE B B9 Hi T Bk
BF2-A/B, & FIFHE 5 min, %6EF K& 0l
K2R F, BRI 485 nm, RAFEK N
535 nm. PISILA 100 pL (Y PBS 2% i A BH X BE,
BEGIREEA Fo, A 100 uL 19 PBS ZZ Pl 5 HEA0A
2 uL 10%MY Triton X-100 A PHAEXS IR, 52650 5 K
Foo SEHES 3K, BREAREMERN—A 5. 55
5 F Rin| RS/ i B

MR (%) =(F—F)/(F—F)*x100%.
1.3.3 MERMIEREEREEIE: 7596 LR
I, BALIA 100 pL 25 IR BT, FEh0 100 pL AN [
WHEMPIFEK BF2-A/B, EH FHHE 5 min, %5/
b2 RS BT I AE 595 nm &b OD &, LA
A 100 pL [ PBS ZZ thil B XT B8R, finA 100 pL
() PBS 2% i J5 A 10 pL 10%[%) Triton X-100,
IPHMEXS AR, LI ERE 3 Rk, BREAREREN—4
Bt
1.3.4 SWMEBRRAEZFITOWICHERK: TrkE
o, ¥ FITC ¥5f% T pH 9.1 FOBRTR Eh 28 vhiik v, e
J9 1 g/L, WHL 0.5 mL 400 mg/L f#T % ik BF2-A/B

W, A 1.5 mL FITC % . T 4 °C #EHFH 16 h
J&i, B 500 uL 500 mmol/L 1) NH,Cl VA 2 1 $5 5%
B FITC™ [ B — oo ip s IR 48 R G0
FITC-JEKFE 2 FITC. #:F°4 Superdex Peptide
10/300 GL ¥ HE, i 0.6 mL/min, &K PBS 2%
T WA B FITC-IR A5 Ve VR T, IR i e 2
SR B TR K, 7E-20 °C A7

1.3.5 BER{RX FITC-RRRIZE A XIERIRM: 2k
SPEEEETTHAE PBS S8 i I E FITC-KAY 25t
i, OMAZ HRRFARSS, B FITC-RR Y 266
HE A R 120 nm/min, & K 490 nm,
1.3.6 BERRIRIRIP FITC-BARZFHE LTI A ER:
e 96 fLIGFFEM b, BALMA 100 pL 10 mg/L Y
FITC-JIk, F4331HA 1050 L 0.5 mol/L BI%¢ G
KA el W, 1 PBS 28 il #h £ & 200 pl.,
& AN BRZH g i A 10-50 pL B KHAE, HmA
50 uL W25 FIR AR, fie)m F PBS Z2 i 4h 2 &
200 pL!, BHMEXTRE R ELEE A 100 pL () PBS 2%
WL . T BRI SR F, R
BN 485 nm, KEFKN 535 nm, Fo 2 BIPEX IR
DI . LR EE 3 W, BUEAMREEN—4
Hodh

2 BR50W

2.1 P BAXS 4 & AR EB AL Y 20

U TR K5 240 A1 200 2 1 4 P2 0 o IR 5 4 R B
k5 —2 . IR 1 ATRLE W, L¥9TK K BF2-A/B
ABRIS, 20T T SRR R T . BF2-A Sl
A T R P )RR L BF2-B K, R HZE R
A 3 75 0 TR ROV G T 240 i 3 T P i 7 i 72 R 10
G MM,

F1 PERKMAERE Zeta BBAELRIFME

Table 1 Effect of the antibacterial peptide on the
bacterial cell surface charge
Y R T Zeta HL AL

Zeta potential on the bacterial
surface (mV)

Antimicrobial peptide

concentration (5 mg/L) INCHHINS Bl BiZE
Escherichia coli (G") -37.0 —38.5 =37.7
Staphylococcus aureus (G") -29.5 —37.1 -33.0
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2.2 BB E R EER K R R0

TSR B K PRV TR, B X A TR A R B R A B
AR T AT R mEUK AR, AR 2 FTEH,
Uk BF2-A/B YEFIJG, 40T 2 1 B /K P AR AS R
JEHAR R . Hob, BF2-A YR AFFH . BF2-B X 4 #
004 2 BR A 10 2 T K M AR R s M A R . X AT
ST BT R 20 Hh B4 1 H g 4% il 3 e L A FH R o
B PR A 1 200 B 9 T, O S M 1 K M — 1T 2R R
TEFSIT, MR S T 40 T 25 i B g Kk

R 2 PUE R E R E E KRR

Table 2 Effect of the antibacterial peptide on the
bacterial cell surface hydrophobicity

e
Adsorption rate of
sl hexadecane (%)
Bacteria B0 I v
Peptide concentration =~ BF2-A  BF2-B
(5 mg/L)
No antimicrobial peptide 0 1.44
Escherichia coli
Antimicrobial peptide 3.28 2.56
Staphylococcus No antimicrobial peptide 4.12 3.80

auzei Antimicrobial peptide 4.34 7.17

23 MEGIRIEEFRENMR

TR B3 BH B - B 5 A A T A A 5% e 8 2
FE O AR TR ke S it T R 0 1 S B RN T A
TR S P 2 8, 481 Gty £ v, %)l O Tt i A b v Y
WERRWENEG . FATI A FH 4 B BT 1 J2: H DR Wl Al S0 6
NEHE 4:1 (WIw)IR A s I B 58 BT R A I A4
FEIY PO E 1 I R 2R 5 BEAE B =L,
K 1 Al LLE S, %0t BF2-A/B A FRJE, it
HABRE MR B A ik EE 0k, {H BF2-A 5 5E G
FHiR R 5 BF2-B AH L1532, BF2-B 5|k 13t
T Ve FEAR MM 0, BF2-A WK Bl kv Ji 1
hn, BIfi%3] 50 mg/L, BF2-A 5| 15862 it
WA RN LR, WRAALT 30%M3 e 3R, 1M BF2-B
£ 2 mg/L I}, #EESIEL 40%A MR 2%, X LA
BF2-B 1] fig 5| e Jit i () i g Lo 2 1 356 o
2.4 BB RS R IRBR BY A 3

AT Bt I 5 22T 0 TR R X B S5 AR B ) e A
M, IWE 2 ATRVE 1, SHIHEX R PBS —#, Tit
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Fig. 1 Percent leakage of the fluorescent dye calcein from
large unilamellar vesicles composed of EYPC/EYPG (4:1)
induced by BF2-A and BF2-B
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Fig. 2 The breakage of the membrane of liposomes in-
duced by BF2-A and BF2-B

BF2-A i j& BF2-B, BI#i7E 50 mg/L i BER, #RAG]
I BRI IERE 2L, M 0.5%MY Triton X-100 HtAES|
AL A 1) AR 24 X 57 FRAT], BF2-A/B 1] REAR
AN i fof 200 0 R 35 o
2.5 BERRiRRT FITC-BRAYTE Y ik RS20

i FHUH K BF2-A/B B (02 R K & R 5%
5, WIEMTEA A &900. ATH S mm ot
KFITC)S5KIEE, Fric BIIKEE N-ui F HH A9-NH, %
A L, Pk B 20, BER R A T
ARG AT, FITC-RRIZEIEIE AL, Hefl
P IRFERR BRI i & . HF FITC-BF2-A/B il
ABE ARG B9 61 LT = — R, TR e S i
T FITC-BF2-A ARG BTG B 2661, g 3
JIiR o BB Ar FAEMME ) o & S 5t I L
EEAERAEE R A E K BNEFIRE R, 26t
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------ FITC-peptide in the presence of liposomes
—— FITC-peptide in the PBS buffer
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3 FITC-RRRYI L IEE
Fig. 3 The change of FITC-peptides fluorescence spectra
in the PBS buffer and in the presence of liposomes

iR, SUbRIET, SRR YR A R E
JIRAL TF R M T TP s, 5 05 K58 B A IR (Aimax)
WS, WZOER ML THKAEE . WNE 3 1T
th, FITC-RRHIn ABR BT J5, FITC 5 M i K28t
FEFEA N 516 nm @R E] 500 nm, [F]A & F=%
WK T X UL FITC SR Ah T 1 B X5
FERE K, BT FITC 2FRiCIERT N-3,
KL AT AN, BF2-A/B Y N-didfi A2 T AR
JEEr
2.6 BERRIRIRIP FITC-BAk % =% K5 A B AR
(Acr)BIR I E R

VAW O e (Acer) 2 — i AN FEL i 1) B A R KD
B 3E Al AR A R A K L T O, T gk
V57 “F 25 11 J5T 199 3% T3 2 AR AR P 09 Y38, Acr 1R
BT 2 RE K 5 L A A T R Y e G B 1A i e
Jto R T HE— L MUK 5 AR BB VE L, FRATTAG
WY 7 A B0 B BAAR AR TE A IE O0 T, TR M I B ke
FITC-JIK 76K &l 4 FF s, 16 PBS i,
BF2-A/B H%¢ 63 A FITC % Acr WK T, W4 mA
JEFUIASS, FITC 23 T HR BRI, 26K L
BRI XU B 5O BE A /K M VR R e ik
A BB BT J2 W B K P18 v o 1 FITC A T k%
N-3ity, 45610 SCH 98G5 g0 245 5, n A AT
P K BF2-A/B (1) N-iig 1 6 G035 4 1 i I3 4 rry il i 4L
srFlE.

- BF2-A - BF2-A+liposomes
—4— BF2-B A~ BF2-B+liposomes

FyIF
S = N W s W N

0 10 20 30 40 50
Acrylamide volume (uL)

4 AIHBLREXT FITC-RRBITE A F R

Fig. 4 FITC fluorescence quenching by acrylamide.
FITC-BF2-A (square) and FITC-BF2-B (triangle) solutions
were quenched with acrylamide in the absence (solid) or the
presence (blank) of liposomes

3 ik

B TR KT 5 40 B A P IS G A 20 R R 381 4 i
BT, 517 S UL AR AL A 9T - BB B A R T
S ER A A . PHE T HUR KT RE 1 S 5 A7 7E
T G AN R TR, i T hs 2 B (LPS) I
i R Y B NR o B AR I AT, K G R I 1 B E
MR, —HBEEMERE, ST GHE, IKERER 5 5
HEAE R Z A i S 2 0, b LPS; Xt
T G T, BATEFEBKRRRBERER . K3k
FERsE I, SR T LAS BE B0 TR A EAE . o wE o
200 T B T 1 2 B0 TR K S A B 2/ A 25 28,
21 A 4 T R o7 5 B K T LA I B RS A0 B A 5
AR EANER o 405 20 M EE AT UL 4l R P A
REIREE, B ikB 3B eI B0 10 ohagt),
WP IRAE B FEE e 22— FRATTHE P 5 ik
XoF 241 B 2% T 4R P A FH 25 T e A UK 5 4 R 1 A
ER . BHBLIRATH THITEK BF2-A/B Xt G Al
G 1) 41 A 2 1o fR for B2 K MR S, & B TR
P T AN R o A K . X EIH BF2-A/B
43 F B4 I R A 7% S5 ek e A P R R R A R A
{14 200 BT T, 6 TR S 1 ) R /K P — T R R A R T

AT T NG o AR AR ST 5% BH B 7 K5
FHE AR, S 67 R A7 10 Bl i Tk 9l B b 1
B IE R B AT S JiR BT AA (4 1 43, B4R 67 PR 174 44 T
B, 6 K5 IR R E IR R aE Rk F,
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= =R
B E e

R PIHELTLE) R TT

RPATE 55 B AT (O TIEFRE G — AT e TH R AL a4 ) BRE, T S0 AL 455+ E 5K
FAR W R R AT R AL ) GB3100-3102-93 $0047 o FRAATF 5 34 O SC/INE (IEAR), A S v/F Bl 3 X B 57 4
ST EM . IEATIE HHE A A S AT, AEEESRPUT.

W H AT d; /NS by 4380 AT ming BPHT s SE0R

P EE: ] mol/L, ANHI M (FL7r ¥ BE)FI NCY &k B A8 AR 1 07 R o

i BE: M t/min, A rpm.

ZEIRJE ST FH Pa Bk kPa, MPa /R,

N FH ODFHA)F R

PR F 05 EAAH D sk kD, R bp 5k kb Fin .

KR BUE R Y B FI AL WP A5 R RMA, S HEATT G S48 E, #lhn: ¢ (h) (i,
AN RN o HPEUE R TR AL TR R AN AR B, BREC T Z N — 2S48 (%R Ah), BN 20 emx0.3 cm,
ANBEE AL 20%0.3 cm; 3 °C=5 °C AR5 3-5 °C; 3%—6%A 1] 5 i 3-6%5% .
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