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Abstract: This study aimed to investigate the antibacterial activity and antibacterial kinetics of synthetic tachyplesins. The changes in the
secondary structure of the synthetic peptides were investigated by circular dichroism (CD) spectroscopy, and the effect of synthetic peptides on
the microstructure of cells was investigated by electron microscopy. The permeability of the cell membrane was investigated by leakages of K*
ion | and ultraviolet (UV)-absorbing materials, and the interaction between synthetic peptides and genomic DNA was investigated by DNA gel
retardation experiment. The results showed that the antibacterial activity and antibacterial kinetics were different in different synthetic
tachyplesins, and the antibacterial activity was related with the concentration of tachyplesins and the action time. The cellular microstructure of
Escherichia coli was significantly changed by synthetic antimicrobial peptides Tac, TacW, and TacV causing leakages of K*ions and UV
absorbing materials, changes in cell membrane permeability, bacterial cell wall fractures, and cell collapse. At the same time, synthetic
antibacterial peptides could bind to genomic DNA and lead to gel retardation. In conclusion, the action mechanism of synthetic tachyplesins is
closely related to the ratio of amphiphilic amino acids and basic amino acids in tachyplesins structure. The molecular mechanisms involves
multiple effects, including changes in membrane permeability and bacterial cell microstructure, genomic DNA binding, inhibition of replication
and transcription, and formation of multiple targets..
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Table 1 Primary structures and properties of synthetic tachyplesins

disulfide

peptide Sequence Purity bond Net charge hydropathicity
Tac NHZ-KW?FRVC&YRRCIT-CONHZ 59506 2 +6 034
Tac W NH,-KWWFRVWYRGIWYRRWR-CON, >95% 0 +6 -0.23
TacE NH,-KWEFRVEYRGIEYRRER-CONH, >95% 0 +2 -0.72
Tac K NH,-KWKFRKKYRGKKYRRKR-CONH, >95% 0 +8 -051
Tac S NH,-KWSFRKSYRGKSYRRSR-CONH, >95% 0 +6 - 0.62
TacV NH,-KWVFRVVYRGIVYRRVR-CONH, >95% 0 +6 - 0.46
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Fig.1 CD spectra of peptides in PBS and 50% TFE
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7Z: (a) Tac, (b) TacW, (c¢) TacK, (d) TacE, (e) TacV,

(f) TacS.
xR 1 SRIERIEIMAETEE (MIC) me/L
Table 1 Antimicrobial activity of synthetic tachyplesins (MIC) mg/L

peptide
o AW Tac TacW TacK TacE TacV TacS
E. Coli F41 5# 4+ 8+ 8042 6+ 2042
E. Coli K88 5# 4+ 8+ 8042 6+ 2042
S.typhimurium 5# 44 812 >80 62 2012
S.aureus 10+ 8+ 162 1602 1242 4042
B.subtilis 102 8+ 162 1602 12+ 4042
Pichia.pastoris 2042 1642 332+ > 160 244 8042
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Fig.2 Antibacterial kinetics of tachyplesins for E. coli F41
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Fig.3 SEM images of E. coli F41 treated with tachyplesins
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TacS; (F) TacE; (G) Untreated.
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Fig.4 TEM images of E. coli F41 treated with tachyplesins
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(F) TacE; (G) Untreated.
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Fig.6 Permeability test for UV-absorbing substances in E. coli

F41 with tachyplesins

E: AR R E RSB R R b AR R R AT
E N G2

R B FALAE P KT 257 R4 S MRS D TR P it
SRS A K, SHURIRAIE AR A E FI
AR (&5, 6) , RN SHERREHHA R, IRk
JEPIREIRTENIER AR, TERfLE, EMAN Y5
MER: TS, B 7 RURAEAN MR S LiE
ZARMPUEIEE NI, FIA IS 5. DNASE
W R A 2 BT, B P R K
AT IR FH IR T %o B P 2 o i 2 S 1 S 2
B, DU IRAE 20 2 12 AR 2R, 0~30 min
PR HUBE IR A B PR 5 A B B, IR BT S MIEAS
B, BEEDURICANAA R, PUREIEAGIRRE, B
FALIE, TEERRANNINE, SEUR ARSI .

26 & RIUE PRt 4 AL F 41 DNA 1B A 4
AR K ERTLUE R, W0 (EI7-A) Tackb#
Y, 1~6HLIKSFATIZWISORT, A R, 7~10
FLiE, BITaciFE K60 mg/LjG & K IIDNAZ; (K
7-B) TacWAbEEH, 1~SHLKZEAFBRETER, A 0 0
BEVAER, 6~10FLiE, BlTacik/E KF40 mo/LaR Kk

49



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.1

BIDNAZHs; (K7-C) TacVAbFEZH, 8~107LiE, RiTac
WK T-80 mo/LJm A& K BIDNAK T ; (E7-D) TackK
AR, 1~10FLiEY)HHIIDNAZ Y (F7-E) TacSkb
PR, 9~10fLiE, EPTacifF k120 mg/L)mA LI
DNA%7; (7-F) TacEANHA, 1~10H3kFLiEIIH
HIDNAZ 7. i1 ikTac. TacW. TacE. TacV. TacK.
TacSx Kl ZH DNAREE R ik A B X . mlRe 5
Kl: TacWRIBK T Tact o, T2 545 & FIDNAKL
IRHEBTK N, TacSHRPERE N, FERHFIDNALE A
SRIE; Tackod B IE AT PR H ZE IR, KRigh
DNAZ S P KFRAL 24T (EB) Te4r a4 A R4
DNA, IKEEVEAEAE SR )45 A I DNASUZ e R
(1, SR BRI I 45 5 BIDNA T, 2 PH
DNAITFZHER: itk FE R PU E  #E AR )
5 ZIDNARURER I, 354 FFFHISEBFIDNATI 4,
Ay IITTTEREE F P AR B LK 2% o

234 6 78 9010
" TR R R

-
L L
L L AR

120 3 d 5. 675898 10

B 7 NEERIERFAGTEEELE A 5P H L5
Fig.7 Gel retardation assays for various synthetic tachyplesins
in the E. coli genome
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