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(PRI A B ARl 5 TR W FT 467036)

B E: [BWIFRERAEAKRE EZ5T KB R GVERANIE, A4 KMATFHE 7+
8 8 R R RAEFT A ERRA AW . [F %] AR FEAREFKE MH R HHE XN T L
HHEME, RAEREABEMBENREET KMATA LS. oAh ARSI, E48
BRI & F b R AT 8 AR ks M e %ok, IR R 3016 M8 8 I PR3 v ok B 0 LA K AT )
A E 40 DNA #= RNA ¢9%h. [ER1 EZEF AR OR D ITHARKE L RIKFHRES
A5 mg/L #2 20 mg/L; AL R AL RS A EH AR LN E F iR ER T
mip R &, FRAEREI R, HAER I 09 3E K 585 2K dm 0L 45 A 04 B 3R A= L ) A
Wag R BB O K ERIETEELRBERN TRMAAA AR DNA, FFE2RE
WR# & %, 10 mg/L & & xt A F 41 DNA L8 R %%, 80 mg/L & & #6535 DNA Wi, 5K
LB B 7 & E it A F 4 DNA f= RNA & A 44, [0 BT 4 R ARAKITE
FA R KIDATE 09 o T AH AL & 269 32 01k 35 .

REEIR: &F, KMATE, FFANE, ik, M4

Mechanisms of tachyplesin I against Escherichia coli
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Abstract: [Objective] The role mechanism of tachyplesin I on Escherichia coli was investi-
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gated to provide potential novel antibacterial drugs for treating disease caused by enteropa-
thogenic bacteria. [Methods] Antimicrobial activity for tachyplesin I for Escherichia coli was
determined using Oxford cup and micro-broth dilution methods. The combination, distribution
and killing process of tachyplesin I against Escherichia coli were observed under laser confo-
cal scanning microscopy. Ultrastructure of tachyplesin I against Escherichia coli was observed
under transmission electron microscope. The genomic DNA and RNA binding ability of
tachyplesin I was examined by agarose gel retardation electrophoresis in this experiment.
[Results] The minimum inhibitory concentration and minimum bactericidal concentration was
5, 20 mg/L, respectively. The results of laser confocal scanning microscopy and transmission
electron microscope indicated that tachyplesin I penetrated the cell membrane of Escherichia
coli and accumulated in the cytoplasm immediately after being added to the cells. Later, mem-
brane damage and cellular content outflow was seen. And tachyplesin I had effect on genomic
DNA in a concentration-dependent manner. The low concentrations of tachypesin I (10 mg/L)
had no obvious effect on DNA, while the high concentrations of tachypesin I (above or equal
to 80 mg/L) could lead to break in genomic DNA. Tachypesin I could combine with genomic
DNA and RNA. [Conclusion] The results provide a theoretical basis to further understand
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sterilization mechanism of tachyplesin I at molecular level.

Keywords: Tachyplesin I, Escherichia coli, Mechanism, Electrophoresis, Microscope
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DNA Fl1 RNA PERRAXT AR . i, ASCR
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1 RS

1.1 =R
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C-Y-R-G-I-C-Y-R-R-C-R-CONH,, & Wi X} — i
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1.2 RIEE

KIGFFI ATCC8739, HiJ 44 sk W i
15 U (GIMCO) 43
1.3 FERXFI RIS

B G 5 73 B4l FITC (A SRS
FIICER, HIRYIETAREG, L-Z2 R
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WP, WKL 1x10°4/mL, 4351E 2 mL
KN FF T R 5 AN TRl vk B 1 % 220, 1.25, 2.50,
5.00, 7.50, 10.00 mg/L){EH 60 min. #5005 1)
HRFEE 10° 1%, 4 100 L MBI RIS T B 7
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1.6 FAHEBRERABEMBEUWEDLSCM)
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F%, WAERTEOH A RS T 5 000 r/min 2.0
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1.7 EFWKBTEERIEH BENE
KRR E TR 37 °C 1535, 18
B KA ZS 5 000 r/min 5.0 10 min, 3
T REUWCAEDTEE, 10 mmol/L BERRZE Mk (pH 7.2,
PBS)#k 2 K, #RJ5H PBS T AR IE A
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B, A 4% 8 ZRERE E AR 4 °C VKA E
TN AT DA TR A, SR H M7 e ab A
fh, BSTHEBIIE IO . FARR,
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ATCC8739 [FENLH OD14/OD2go=1.90, 4EFELT
ARG EOK
1.82 EZM KM EEMRIEEELZE DNA B
oM WO EUE KA KT R 555249 3 000xg
20 10 min WERDIVE, H PBS 1% R % B
1.5x10° 4~/mL, 51 3 mL HBAGRE T,
(1) A 10 mg/L MREERY# 2, %5 X 4L PBS
BAR, 37 °C IR IRIFE 10, 60, 90, 120 min;
(2) RIG A Rl B2 1 % &, 25 LR R4
PBS 1K, 37 °C fRIEHFE 30 min J5; LiRPIF
T RS, T R R EE R 2H DNA $2 1
B AR ECAY L 4 DNA RESL 5 L 5 1 pL
6xLoading buffer FAHEZMIRIRSE, AR
an LA, AT 1% (5 50 mL FFANA 6 pL
EB)&ECHL VK, HLEN 90 V, HLN 80 mA, H
VKEFEIZY 65 min, HL K58 SR R 220 i3 5
OMELING:, UVP BER IR R0 R 5 R
1.83 ERKHEFHXENEZSHEERSA
DNA Wi &: 4 DNA MERHYHE T

0.01 mol/L Tris-HCI (pH 7.2)Z& i, ff351E E
WREII KA DNA (25 mg/L), SA[RZLHE
H# O, 2.5, 5, 10, 20, 40, 80. 160 mg/L)
FIREDEIFE 30 min J5, 1T 1%50I8H(EB)&E
WEHLYK, HLHE 90 V, HLI 75-80 mA, HLJKHT[E]ZY
60 min, fIAERA 10 pL,
1.9 ZFWKFITE RNA B9
RNA FJH2BUL 4 B RNA $EEati iy &
BRI T, HRBCZ JEHCT uL RNA RS, 51l
10xLoading buffer #iA, 1T 1.5%IiMHHEE L
HLUK, ROl AT HE RNA it (Al FHEE5 oot
FE LRGN R B, [ ODago A1 ODsso HUABEFENT
2.0, BT EER)E, B 10 uL RNA FEdh 5
10 pL # WA T pH 7.2, 0.01 mol/L Tris-HCI
SR ROTEVKIS EAEFT 50 min J5, #EAT 1.5%EE00R
BEEEIEHLIK o
2 HR545M
2.1 EBRXIKBTENIREESE
FHAREAED E BT IR ROR, 45 R

Kl 1R, 2800 10 mg/L 2 R A0 Bl B ARy
7.30 mm=0.11 mm, 5 mg/L % X A0 B A i,

E1 ZxZXWXEGTREINEER

Fig. 1 Antimicrobial effect of tachyplesin to E. coli
1 K 2: 5 mg/L ARBE; 3: 10 mg/L AbEE.

Note: 1: Sterile water; 2: Treatment (5 mg/L); 3: Treatment
(10 mg/L).
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i B MH PR R I % 2 R AT B 1
MIC & 5 mg/L, MBC "~ 20 mg/L, 45 R F0H%
BRI B A U
22 EZMNAKBTEHRERNE

M 2 AT, R AR ARG, 7E
60 min P, 10 mg/L % RALF KI5 I %
M 20.03%+1.62%; R4 A H AR E #EATfS
SIS .

120
100
80
60
40
20
0

Survival (%)

0 1.25 2.50 5.00 7.50 10.00
Concentration of tachyplesin (mg/L)

2 FRKREZREARBHTE 60 min BFFER
Fig. 2 The survival rate of E. coli in different concen-
trations of tachyplesin in 60 min

2.3 LSCM W&

N T MR GMMILE S . A LA
ML RE, R FITC Z6hric B % £, 1
488 nm FOGMA S, ZHEY) & 5 H Sk 0e
J6, it LSCM 4 TIRER & R X K AT 3 (1 3 5%

R, ARG, fRCmPEER YR FITC, Hr
FTARGAREAPUHTEE, WX E AR Te 5 B
FH o AL 3 T, 24 10 mg/L FITC bRid-#E & 5K
JFT g R, RS, RVRE % R A (K] 3A),
RECMMB R, BEE R R R, %
FIFREAN AR A — 0 R B, A B AR — T
s, (8 3B), HAEMIIIEY 10 min B,
% R AR L2 fL(K] 3C), Mz, BEEXK
WAk R R AR BEE, B SR A M AR, AR
P ] P 32 B (A AR AL, A R
AL
24 EFRERHAEREMEHBEIRERSH

A 3 375 S F B ULtk s ot R 2 K R A B 40
RIS TEHEE, NI, A RERE e, 4
MANEYI TS BeE(E 4A FR). 1 10 mg/L #
FAEFAIAHFH 30 min Al 60 min J5 I HEZE AR
fh(# 4B 4C), BRI KIHFTEE 30 min J5, 4
PSR T AS A RELRE, 2 FfLRE R VR ORE, A
BENIE RS, WA PIRESE, Er A BEfE |
A FIAEAIAZ IXIH 2% MIYER 60 min J5, A3
TN | ORI B e R, o TR A
o DB S BT SE g th Ul S T % R e S 2040 i
SEF R REIR RN AL P R

3 10 mg/L FITC ¥ric-& Z1EFA XA E 10 min LSCM [E(8 000x)
Fig.3 LSCM images of E. coli reacted with 10 mg/L FITC-labeled tachyplesin I in 10 min (8 000x)

Note: A: 0 min, B: 4.5 min, C: 10 min.
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4 ERVEFRHABTEREHNBRERRA
Fig. 4 TEM photograph of E. coli treated with tachy-
plesin I

A IEE XTI B: 40 30 min; C: 4b#E 60 min.

Note: A: Control; B: 30 min treated; C: 60 min treated.

25 EZRWAKATEEREL DNA BIEIN

251 1%IZREME SR BIKENE ZX KEFEAE
YERREREL DNA BISME: by 15 s RZ/EH
K o 5t R 2 DNA RS2, &5, ise T
[Fi] — W J32 % 2% A0 3 M A T AN [ ] i o 266 A
41 DNA fsem, g5 BR(E 5A): 5XFR414H
e, 10 mg/L %R TCie BRI, kS
DNA FFTCoRHECIR, X UL 10 mg/L 4 R AR 40
Fd IR A I 4 DNA Wi, Hik,
ST T AN B 4 200 K ATFEAVE R 30 min J5
XF LR ZH DNA [R50, 4558 5 R (F 5B): HLIKG

B 2 3

1 2 3 4 5

5 EX5XBTEEARERELERN DNA ISR
Bz B3k

Fig.5 Agarose gel electrophoresesis of DNA from E. coli
treated with tachyplesin I

TE: A 1-4: 10 mg/L # R 73540 120,90.,60 10 min; 5: X
FELHI 4] DNA. B: 1: XFHEEEKZH DNA; 2-3: 10, 80 mg/L %
ZAM AL 30 min JER4] DNA.

Note: A: 1-4: DNA treated with10 mg/L tachyplesin I for 120,
90, 60, 10 min; 5: Control DNA. B: 1: Control genomic DNA;
2—-3: DNA treated with 10, 80 mg/L tachyplesin 1.

X IR LN DNA SEELA 41, MOk
2 DNA 5%, 28 10 mg/L AR FH KA FT B
J&, HLUKJE R DNA JTCHLRRECR, H7E 80 mg/L
JRHFERT, DNA SIUAFRREE R VRECIR, 4k
T Z X KRG FF IR ST, xS
DNA {5200 5 BRI A G, m ik BT RE 5 i
SN DNA W2, fff DNA 2213, Ik
JikXH DNA TR

2.5.2  1%IRASHE AR i Bk E Z 5 ME
EFE4 DNA WEE: N TP MEEESK
HMEERZ] DNA BIAHEAER, B R 5250 & 2
E 2.5-40 mg/L # R XHASMK I FF I FEH 41 DNA
YEH 30 min J5, XFHEEPZH DNA JCHA S BHA 42,
IR RB R U RAIK, AR B IR R 4
DNA 520, {H 4% 2 K T5% T 80 mg/L i}, 7-8
VKIETCHE N 41 DNA 4547, RU# 2R 5 DNA &4E
SRFILE Al EB & T0IRIE A S| DNA HRREEXT
o, AR FEFLH Y DNA B & P8 6).
XA R # E 5 DNA FEH 7 Ul RE AL 45 5 EB
Kz AMER, 5 DNA 4566, 5 EB
SEAPERYIR A ] DNA X, Xt REM G 2E

8 7654321 M bp

23130

2322
2027

564

6 ZEZ5EREE DNA fEF AT 1%3IRA5HE 5AR R %
Ak B

Fig. 6 1% agarose gel electrophoresis of free genomic
DNA and DNA with increasing amounts of tachyplesin I
1 JOREK; 2-8:2.5, 5. 10, 20, 40, 80, 160 mg/L #
2%; M: ADNA/Hind II1.

Note: 1: Sterile water; 2—8: 2.5, 5, 10, 20, 40, 80, 160 mg/L
tachyplesin I; M: ADNA/Hind III.
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(Y52 50 % F 0 DNA 456 12O AR SIESE
XA 5k EEE R AT AN LK 4] DNA $ith
FH—2
2.6 EZRIAKHITE RNA B9800

R T T R R KA AR 5 4L,
ARG — LRI T = ZERXT RNA 456,
H & 7 AYEER B g v LAA H, 50 REZE Y
RNA HH, 7F 1.25-5.00 mg/L # Z KR, RNA
() 55l 52 B2 TC W] i AR Ak, R W # R X R
RNA T s, A28 R KE KT 5 mg/L B,
RNA 55 5E BEAR IR, HEI % 3= ] ge 5 K HT
W RNA KA T 255 RERIEH, % RIS
XF RNA [FZIREER . A RNA )58 Bl % %
W BE T T AR IR MED FT B T R SRR YL R
Tadr RNA MIZS GRS B, &R W52
RNA A1t —2H5%

e R % R X L F 4] DNA B2 — 3,
VLA 2 ZAE S AN B DNA Fil RNA KAEZES
ER .

3 i
H A OC T4 B R A9V FH LR A R ik BRI,

bp M 1 2 3 4 5 6 7

2 000
1000
750

250
100

B7 FRIREBERIKFHTE RNA B0

Fig. 7 Agarose gel electrophoresis of E. coli RNA inter-
action with increasing amounts of tachyplesin I for 50 min
7E: M: Marker; 1-3: 0, 1.25. 2.5 mg/L; 4: 10 mg/L; 5: 5 mg/L;
6-7:20. 40 mg/L # &

Note: M: Marker; 1-3: 0, 1.25, 2.5 mg/L; 4: 10 mg/L; 5:
5 mg/L; 6-7: 20, 40 mg/L tachyplesin I.
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AR N A RS . A B R BT E KT
WRESET DNA 4546, EWZ4EM DNA,
#B2sXT DNA WIEE AR, Bl Het MRk
B BRI SRR ] RNA R M
JR A R R B SEANER 1 5 B FERT IR
X, Yonezawa %5 1992 4E A ik DNA H#E K
PR — RS, DL J# RBE S Bk DNA
ghG, AR RS T {8 DNA IEAL AR NS, ks
# 2 Al il DNA &ZEWTR, 12 FELUR DNA 1
SR SIS S T i — 2B R
P JER 4] DNA Al RNA RO, A58 it 3R
W B S LUK R IR, o Wk B R A R S B I A



HEFERE RGO R B 4 0 R AL B

1025

DNA Bi%d; e B FL vk & B R AR 5 K
FFAEEEF 4 DNA Fll RNA KA454 . # R fig 53
21 DNA R A48, WIRIIE 7§ Xie 20 ikt
()38 3 AN U Bl R RS R4 F41 &4
RN A —B . AT 45 R R R AR K
FFEE I A VLTS 405 DNA F RNA A%,
B2 Z N5 DNA. RNA FI%E AR VEH LA
(SR i s 2 18

ZE LR, BT EZXN T ARG R AL
Hilokeud, %R EEE S TR, AR
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