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Abstract: [Objective] In this paper, the influence to bacteria intracellular macromolecular
biosynthesis after antimicrobial peptides BF2-A and BF2-B, two analogues of buforin II, in-
teracted with E. coli had been researched. [Methods] The influence of peptides on the synthe-
sis of bacterial DNA and RNA had been determined by ultraviolet spectrophotometry. The in-
fluence of peptides on the synthesis of bacterial total protein had been determined by
Coomassie brilliant blue method. Inhibition of B-galactosidase and alkaline phosphatase ac-
tivities of E. coli cells by antibacterial peptides had been measured by ONPG and PNPP, re-
spectively. [Results] Peptides didn’t primarily influence the synthesis of DNA and there was a
lag phase. Thus the preferential inhibition of biosynthesis of RNA and protein appeared to be
the primary target of BF2-A/B and the effect of the peptides on DNA-synthesis appeared to be
secondary. On the same concentration, BF2-B caused a more marked inhibition of
RNA-synthesis than BF2-A. Interestingly, BF2-A induced a more remarkable inhibition of
protein synthesis than BF2-B. The results of activity measuring of two endocellular enzymes,
B-galactosidase and alkaline phosphatase, further proved that the biosynthesis of protein was
inhibited. [Conclusion] Both peptides binding to nucleic acid didn’t primarily inhibit the rep-
lication function of DNA, but primarily inhibit the transcription function of gene. Moreover,

the preferential inhibition of protein-synthesis mostly embodied at the translation level.
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Park SETEMFIY T MIAOC R B, 75 N-j @ii—
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BF2-A (RAGLQFPVGRVHRLLRK), Ff7FH: 45 #)
FROEEEAN B, Bt b6 T — T A K,
fir4 4 BF2-B (RAGLQFPLGRLLRRLLRRLLR),
WE5E & B BF2-B RGP BF2-A 5, R
b BF2-A U FRATE L858 T HU K
BF2-A/B X 2 147 240 Jifd J5 0 240 B P 9 A AL
RIEANTIL T AW A0 M B, 2 2E A 2 4 i
W, YEFIENAZ R, F#5li2 DNA, Skis s
AR B RSO FE B RN AR
AT AR 4, WFFE PR BF2-A/B A
YT 5% DNA. RNA DL &4 YRy 1
Aﬁiﬁﬁﬂfﬂm A3 AT HAE FAAZ IR I 5% il 2 X A 2y

BRAY, RN X B-2f- FUBE T AN B R
ﬁﬁii‘%uﬁ PERFZR
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1.1 ##Y

1.1.1 $EAK BF2-A/B: HFkH i
YR A RS 7R Fmoce [FAHfL2A 5
., RP-HPLC 4rEalifh, 4l =95%,
1.1.2  &E#h: KMFF# (Escherich coli ATCC 25
922), A S g = FE it

1.1.3 M9 Z #EiF 5 15 F & (g/100 mL):

Na,HPO,-7H,0 1.28, KH,PO, 0.3, NaCl 0.05,
NH,C1 0.1, MgSO, 0.05, CaCl, 0.001, FLI# 0.5,

B A
EiAr ey

B-F FLWH 1 1l S5 )W 2% #h 9 (g/100 mL): NaCl 0.8,
KCI 0.02, Na,HPO, 12H,0 0.29, KH,PO, 0.024,
MgSO,-7H,0 0.025, B-fii & £ % 0.39, pH 7.8
1.1.4  EZAFIFNEE: o5kt = ILm AL
P (CTAB), HEI1emmBHEARA R, + ke ik
RN (SDS), & —Wihi, rhEBE 2y (4R 1) I
PR 2 vl X A SR R IR — 4N (PNPP), %
L= R-250, Amersco 2\ 1); IR — 2%
(DEPC), dtrtFE/RiliZE Y AA R, P
F IR -B-D- it g 2= FLHE AT (ONPG), Lg% T
FEA BR N w5 Zenyth 3100 9856/4k 2% & a0 iYL,
Z[E Anthos A ] o
1.2 MEKIERAXBATEE XA DNA &5
BE JTRY 220

H 85 37 28 0 B A KA IS B KA FF T 250,
APRER KPRV, AR LB iR EESE
1x10° CFU/mL, #H 900 uL FEKE 1.5 mL
BEOER, BInA 100 uL HiE K BF2-A/B,
ﬁ/ﬁ\%ﬂ%&‘ﬁz\ﬁﬂﬁ 1xMIC (BF2-A & 2 mg/L,
BF2-B Jy 1 mg/L)HI 5xMIC, 37 °C & A& it
&), B0 3 min, 5 B RUIIA 100 pL 4lizk
YERBATEST IR . SR CTAB 4R U B KL 4
DNA, ZFil T4, FEFT 100 L ) TE Zup
W £ ANy O EE AU ODyee Sz ODaso,
ODyeo fH N 1 MY FKZ 50 mg/L W4 DNA,
OD,4/OD,g0 FLAE W K 1.7-1.9, F78 DNA 4fiJiF
B LIEE 3K, FRBULE- M,
1.3 MERKIERAXBATEE XM RNA &5
AL

85 37 28 0 B A KA IS B KA FF T2 0,
APRER KPRV, BN LB iR EEE
1x10° CFU/mL, #2H{ 900 pL &K% 1.5 mL
BEOEH, B 100 uL HiE K BF2-A/B,
ﬁ/ﬁ\@}/&f“ﬁz\ﬁﬂﬁlxMIC FI5xMIC, 37 °CIE &
AEEFE, B0 3 min, £ FEM. DA
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100 pL 4E7KAE R B XTI . R A Trizol ¥R HL
TR B RNA, FE T 5 min, VIIEA 50 uL
DEPC-H,0 ¥ ffi . $2HUH 1) RNA ¥ 4L 51y
FEEFE AL ODago Sz ODygo, OD260/OD0go HLIEAE
1.8-2.0, Y- AMEEARY RNA 4R &, L i
3K, BEBCHLEHE M,
14 MERKEAXBTERMNHEBRSERS
FX RE 1 B9S2

W B % 2B K S B KA B B0,
AEFRE K BER, HUBEER) LB iR A EER
1x10° CFU/mL, F2H{ 900 pL &K E 1.5 mL
BEOET, B 100 uL HiE K BF2-A/B,
el L v B2 43 311 R 1xMIC Fl 5xMIC, 37 °C i H
AFEFE, B0 3 min, £ EF3FCT LOnA
100 pL 4l 7K AE A BH X RE o B 22470 1 R A B 1Y
OB T A FRER KBRS 1 R, B0 £ B, 9
JIA 50 uL TE &M AT 50 uL 10 g/L ¥ 54 i,
ffi > F &, 37 °C IR HE 10 min BUH B ki, 4
HIIMA 400 pL vK4liZKF1 500 uL 7K A9 20% —
ALTR(TCA), IR-ATVKE S min, B0, £ L,
A 1 mL 7K 10% TCA BIF, B.0F 1,
BULERE R E T %M 10 mL &%, A
100 pL 0.15 mol/L fY NaCl, fil 5 mL % il =
WYL (5 T 5 G-250 100 mg, 95% 2%
50 mL, 85% W R 100 mL, i K fs B =
1 000 mL), WemIRFHIRS), =K E 1 h J5,
F 595 nm b EE(EN SR ER A 3R, B
it O 218
1.5 MERMERAEREX p-FIEEFHERIE
EREd0EA

W 85 5% 2 0B KR A AR R B A B R
W10 mL 250, Jo A BRER KPR 2 IR,
% 50 mL /Y M9 FLHEE SR8, 37 °C ki ifs
FHEFE 4-6 h 5O AR B MO FURHES 77 0
FEZE 0D=0.2 (=630 nm), HL 900 pL ZE .0
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&rh, B 100 pL HUH AL BF2-A/B, fiiH
LR E N 5xMIC, LAILA 100 pL &7k A5k B 1
XPHE. 37 °C WEAFEE], 2.0 3 min, AL
HITIEW A 50 uL 10 g/L %S EFI 50 uL TE
b, iz EE, 37 °CIRE 10 min, K E4
AT I e R be AR rh, AIGE YA p-F AL
WEY S 0 22 pP AR RS, B 200 W RS I 4 i
Byl vk, GRS 4 ming B0, B
FYVEW 50 uL T 96 fLARH, SA 100 uL B-2F3L
WEF S0 22 0P, FEANA 50 pL 10 g/L 4B7i
F IR -B-D- ik IR 2 FLHE T (ONPG), 1R%], 37 °C
EE 1-2 h 2E A4, A 50 pL 1 mol/L
Na,CO; 1k i, FREFR AN 405 nm Ab W%
JEREEEN,

1.6 EARIERAME G XTI BEREERIEE
Ed=0fA)

S SO A 8 =R il 7 S
APRER KPRV, AR LB iR EEE
1x10° CFU/mL, 28X 900 pL HEKE 1.5 mL
BOER, B 100 uL i K BF2-A/B,
i HR W B g 5xMIC, LASIIA 100 pL 4K A
FIPEXT B .37 °C SRR E], 2.0 3 min, %
3. PTTEYIINA 50 pL 10 g/L ¥ 14 FE 1 50 pL
TE i, iz EE, 37 °C I HE 10 min, FEIN
1 mL AE K E B AP IE I H #
EREMT, B 200 WO AR PR, vk
7%, BIEEGEA 4 mine B0, BUEIEW 70 L
T 96 fLARH, fNA 100 pL 2 mol/L 2 —- i 5%
(10 mL & —FEfE . MgCly6H,0 102 mg,
50 mL 2l K%, WERFRIH pH 2 10.0), FIIA
70 puL 10 g/L XA BERR — 4 (PNPP), 1R,
37 °C I HF 15-60 min EH# @74, LA 50 uL
1 mol/L NaOH £ [l 2 v, FABEAR UG 405 nm
b S (O
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Pi BF2-A/B #RAEZE 4 DNA A1 RNAM, R 3%
552 T BT ARG A A% TR J5 X 4 77 I 9 2B 90 K
T A L, LA R 58 BT B I i 1
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G, THEAAAE— /5 8, 40 min /5 DNA |
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Wkt 20503 T —f5, DNA G A H G
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M) DNA 95 il D 6g

1.2
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1.1

22 MEMERAMEERX RNA &R AN

Wi I 25 2500 TR VR TR I AT 18 5 % RNA 45
B, W 2 B FERCA AT KR
BT RE Y, RNA G LA B, 207 5
KIZH DNA 12 IE % 5 5% RNA, TEMABTR K
BF2-A/B J&, RNA 4 SR 32 2B i
TER] 20 min P, 1xMIC ) BF2-A 4bHFE 94
RNA & KR E R B, LW ok B2 R
BF2-A X RNA 14 AN Hl F5 A H 5, {H 5xMIC
) BF2-A % RNA H& AN A A . Joie
J& IXMIC i /& 5xMIC, BF2-B % RNA 4 i #F
WA S, i BF2-B BEALSGHNE RNA &
M. MEWEET BF2-B #7H] RNA & A9 HE
BILL BF2-A B, = B A BRI ] RNA A AR fE
JIHCARHR BE A R . 45 R0 BF2-A/B 454521
L4 DNA J&, & e e 5L R i % 562
ft. T BF2-B 454 DNA AURE /1 I BF2-A i,
SEIME DNA H R R 5.
23 MEREAHEBRMEERESHENR
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FATIE % 5L T B BRAE I KN 7 51 5 % 4
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Fig.1 The influence of peptides on the synthesis of bacterial DNA
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Fig. 2 The influence of peptides on the synthesis of bacterial RNA
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Fig. 3 The influence of peptides on the synthesis of bacterial total protein

ABLR KA I Xl O SR RRE
Hug A by, 56 i o 3R o 72 2
IEH M. A BF2-A &, TGigfE 1 x MIC if &
5xMIC, A MEMAERLY T, A
SO S, UEEH BE2-A fLSEMHIE A
. A BF2-B J 1505 BF2-A 251, #
WA B e, ER X A R P
WA BF2-A A4 AR F ik B i ki
il 2 1A A B T AT R B2 % B iR . S 5 ik B
UH K454 DNA F1 RNA J5, #0167 EE AR
B, R AT e R KT, A R AR

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

JEFIEKE
24 MEREAHEREREN p-FIEEMRIX
EREd: A

FATHIM TP IKE - R R s, WA
B DL ) I DA T (-2 LR T ol AR Tl R
(3 M, DA ke 158 BH X il 2 58 3 1 0 4
BF2-A/B fEFAN B JG X} -2 ZUME i 1) 22 54
HlanE 4 Bros . A IMBTE KA A B-~1 ZLAH
TR RIBF L BT, MM RRERRERI 6] B-2F
FUBH B A0 2205, BF2-B (M TF2%, M
M5 BF2-A BRSO 2R 4



FRMISE: BT AK Buforin I A7 AR #0400 KW 1 4 FA a5 2063

0.85
2080f
0.75

tosidase

- Negative #: BF2-A -&: BF2-B

0.70 |
0.65

0.60

0 10 20 30 40 50
¢ (min)

The activities of f-ga

4 HERAXS -+ FLAEEEERIAIE L RIHIF
Fig. 4 Inhibition of B-galactosidase activities of E. coli
cells by antibacterial peptides
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(Ed-0pA

BL T AR FH 20 TR J %o Bl 1 T ) 2 K A0
HAE S PR, WA AT B R4 53 4 X Bk
PERERR G I R IR FFLG . 5 B2 FLE T R
121, BF2-A/B 1 fe f0 i gt B A i 1y 22 3k, (HA
O e VS B i I s = 22 SN
G, MISIUE BF2-A SR B R il 1) 2 1k
L BF2-B fi§ iR o S5 HIT X B-2F FLIEH R
KA HI R, BF2-A X i (38 15 15 1k A 0 )
It BF2-B 3, X5 BF2-A/B #8114 i 19 AE
T LA A R — B .
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Fig. 5 Inhibition of alkaline phosphatase activities of E.
coli cells by antibacterial peptides
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BF2-BM' M. FEA SO IRATE 5 T HUE kA
KIGFFHE S &R G X DNA. RNA DU EH
SEAE R U

BF2-A %54 DNA J5H-BA Lseiifil DNA
(6, BIACAH B 565 DNA /5 T Dh6e, 1
SEAETE— R, LMl RNA BY6
BRI Er St S K ) % SR D RE . BF2-A 45 5% 1R
Je, BEOLSCH 3 RS, BOAHE R . BES
K 3] BF2-A VEFANTE S, P UL AY JE DY 1,
B~ LW T Tl 0 B2 W TR G T U M AR ZE T B
XLl R BRI TR, S E A S
WL B30 BF2-B 454 DNA Ji 24 S i i
RNA W& M, ik — A A H DNA
K& . [FBT, BF2-B 454 DNA il RNA J5,
REAL S B, A FETEd S .

SE 45 /R BF2-A/B il il DNA & A% (1 &
JIAEY, {HFEAH RV EE T BF2-B #1i RNA G 5
[RE ] Lk BF2-A 5%, X NiZJ&H T BF2-B 454
DNA HJEE /158 T BF2-A. BF2-A/B 454 DNA,
FEAEH FOKF- EA T RNA #)5 . A 7] BE
J& BF2-A/B 454 %) DNA B s AH T E 9 X B,
WA A RE R A A IR, B R
RNA & J80 55 s o i 2k o AR T b 4 B
) RNA K2 A RNA, Kt BF2-A/B
ZEGBER RNA JFEoEema 8 Enna
B, 3X RE A5 i BT TR IR A B A T S 8 A Y
T F% . BF2-A/B 4547 DNA J& Il 7 56 5% 5k

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



2064

A Y £ Microbiol. China

2013, Vol.40, No.11

RNA [3h6E, 3F H BF2-B B9#iIGE /1 1t BF2-A
TS, N SR HT E BRE BE SR K S S B R R

kTGP, B2 BF2-B il 25 (& Y E

R IA

L BF2-A 3. SR AR A5 A i SE g e 1,
BF2-A #llfil 2 F1 B 5 W b BF2-B U5 21
HFRATIN K, BF2-A/B 3= A B KT E#04H
THEAMEGW, TEREPE &I BF2-A 45
4 RNA WIRESI L BF2-B /D3R 4 f%, Frld
BF2-A il 25 1 & A HE 1 b BF2-B 3.
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