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HWE RAARARGETLZRR, AFTREEMMYSLHAA LP315 A8 LR A RAOKRBE T HRLLARIFINA F KB
W) AT AR, I 3T AP A RAR R USRI BEAT AT, ik A SRR R B K 8 CAMPR3 . APD3 A= ProtParam %A% @ Bk #E 47 &
Dok L SF i ADMET Fm 34 L2tk 25 A B A& 7 k& Ak sk ik i1 MIC B ) 5 45 W 4% & & Bl 4L 329X
Tt R B A RBRATN, Bt E F R85 (SEM) AR 5 T 342X 3 xR AE R ALk #4781 5, 45 R A PLN-1
(TELAKKLLVK)#= PLN-2(VVSGHRINGKNQLLISAGLK ) 2 F ] -7 R 4F 69 49 B & £, B ADMET # o & L % & T4, &
Bt PLN-1 #= PLN-2 Z Bl A& R G4 LB &0k, 4 R A I PLN-1 st &35 & 3 H 2k 8 A 7 H14E B ,MIC % 5.47 mmol/L,
PLN-2 &} X 7 #4F 8 & 49 #5488 MIC 4 2.97 mmol/L, 249 1 #& M35 20k B Ao bf AR Mtk . 238 0 & & B 4L 22 5 30 1A Ik o9 47
Bk R W AR I AR A b R A Ak, B 3E SEM WLERE] 2 AP AR A x &R F AR E Ao KW AT ) ad n i 25 A
AR 5T AT E 2 AN IR T AL A R4S BOKAE A o 8 5 ek &R B 2k A 09 IR TR S AR 3 S B/ 4 IR Bl A K W AT
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FUBY“RARE LM, TR B, Be Az F 24 1 1) 8 H
IR AT R B YA T T LR PR Bl AN
AN W R AL, 5 8 1Y O v R A8 LR G 91 B T
S ELAR BUTH 245005 B AR 6 P R AL BT AR 3R L i
) R PURE A SO E A YRR X AR AT
N YA B8 AR B e R0 A 2 B 1 5 S bt
A E DR R BT i R ek R B I B R
PRI

U B K (Antimicrobial peptide, AMP)H A"
T TR 6 R 22 05 T R PE AL, X RCEY AR K
ARERMEIEN, 2EPiE R — AR A
WP RACE M, PUR KT & TR T, AN
e £ 9 8%, L AT AT A 3R G g i DR A
TA K22 A I B R S IR, e TR R ) g FH AT R AT
XA 25 B S AR (9 5 K

PR ICR IRz, EE AR A PR s ) R
q M S B R S L R A AR P A ) A
SE S Hoh AR YRR PR RS e A
PRI PR A, 34 YRR 68 53 W6 22 Fh 922
PS4 A BB AE TE Sl 1 Vb B8 A5 I o P B R
A A PRI B 25 ) 3 15 1 A A S 800 P BB I B 1 47
BRI, = 5 A A B IR IR R B R
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A ELHAT T LP315 1 H Ak 69 55 ik B AF A Bl 93

R B T AR IR R b 23 19, SR Y
Js ki A= kA R T BE S B ) Al T AR R AR
WiE BaEng i AL 17 ax — e

T ¥ 3L A FF B LP315 (Lactiplantibacillus
plantarum 1P315) 782 0 (A 5E o 8% & B E A -
P R AT 0, O Had i LC-MS J7 vk %€ 2 4l
A 355 VR A A DG 1 IR B AR IE S R — AP dd i
A=A A T G A R A R T Y KB, O
i ADMET N 3FAN Hoe 4 dl ik [ A0 5
i e A 3 A R B, I X 4 €7 ) 2 K TR R
JOAT G B TR R I 3 e L U (SEM)
F 53X 4 1 T AR S HAM B LA

1 MB57RE
1.1 R EH

Y FL M AP LP315. K B AT I (CL-
CC23657) | 4 ¥ {04 45 2K I (ATCC12600) i N 5¢
AR R FL R AE YR S TR 2E S S
R
1.2 M 5iEH

FEM R SO AL . MRS R 3 77 4 e [
OXOID /A ) ;NB i BHI ¥ 95 5 | | R HLME
VIR A BR A W 52.5% )% — 5 18 5 i, LR A
PR IR B R R H A R
Mg AR B K, IR AR R A PR A R 50.22
pwm U8 S, B R S R E] BRIk A IR A
SR IR IR W A L, A 95% U T
1.3 MNFEHEE

SW-CJ-2FD #i TAE &, 95N 22 28 25 < fl
AR 55810R 57 ¥ VR B0 AL, i 6] SEAS 1 i
A R F) s MLS-3751L 42 F 8l K B, B AR
VR Sk LRH-250 s E IR BE 3740, L
—H B4 A PR A Al HH-21-6 HL #A1E 5K I8,
KREHEH R A R Al SpectraMax £ JJ 68 il 5
1%, 2 [E Molecular Devices 73 TALES A .
1.4 HMEKRMNFIESREEN
141 EWMEESIE (TR CAMPR3
(http ://www.camp3.bicnirrh.res.in/prediction.php ) it
WO JOR B e 400 o 05 P 5 O B 1 B A e T £ 45 14 H iy
0 GRAVY & ¥ 25 Kl Wimley—White 4= 5%
TG K PEAR B B 145 G % (Boman index ) {#i I 7£

e B APD3  (https://aps.unmc.edu/AP/) #E471
B S L 5 B ] ProtParam 1€ ExPASy (https : //web.
expasy.org/protparam/ ) H U | 454 CAMPR3 il
AR B 0 BEAR AR BT, 0t Tt B R 440 T T
PR KB

1.42  HUE KM ADMET F00 37 53 % 0 2 H 14
ik Be 47 ADMET %43, 3 43 A 45 Jik B 1 W i
(Absorption) 73 (Distribution) i (Metabolism ) |
HE M (Excretion ) F18E P (Toxicity ) Fe i . B Sl i
FF W 2% 1) T. H. PepSMI (https : //www.novoprolabs.
com/tools/convert—peptide—to—smiles—string ) 3K 15 T
JEH 4 E 9 2 R TR KA SMILES 454950, FiR
¥ SMILES 254 X 4t A ADMETIab - 5 (https://
admetmesh.scbdd.com/) , PEAL# K A AK K7 T8 W
YA BURE R 2 RGB EE 2RI
0 AL (3R PASO B I BR R E S A
PR B S G B S g Wl A AR R AN EE
PEFFAE . AT ADMET 00 A ik B2 R A 181 AH 6 i
% (Solid—phase peptide synthesis, SPPS), Hi £ It
BHE S IRA PR R AR5 B, R TR AE
1.5 mEMRBINEFEES W

1.5.1 IR R (MIC) K48 n b & B
7 BR T A KM A TR S AL =55 2 MR, 37 TR B
F7 12 h Z X EA K Al Wl R 22 v i (PBS) ¢
575 T B R 2 1x10°~107 CFU/mL, 3R H ik
FEAL 25 mg % f#5 1 mL PBS H,3d 0.22 m JE i
R BT, B LA B A B, 23 ) 5 AR R R RR
o e A IR 2% 5 5 WK Ol 12.5,6.25,3.13,1.56 mg/
mL, =5 F XTI PBS 5 % AU B iR & . 1E
37 CTWFE 2 h (EPU R e 0 R EE S, )30
pL SR HEA T A BT 37 CHEFRA IR 14 W,
1.5.2 mpEIRGh 6 151 53R 48R W KR
718 TR B RS AN ) 5T o R BE BT A DR VR AR R L
LIRS, MR ARAWIE Y 0 MIC 0.5 MIC .1
MIC,0 MIC {25 X IR, 7£0,0.5,1,1.5,2,3 h
A IBORE | (o P 1 Al B 32 06 T T4, 37 “CHE 5% 24
h JEGETHIG TR A, 2 TR IR0 36 78 T 19 B a) 2%
s it e,

153 EAMAAE [ 151 WA,
I3 R ERZ BT i W T 2 mg/mL R AR I, B & H
. ARNEEBEMECR kK, S2%E 1 MICH
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PLN-1 FIPLN-2 570 ; Al B2 1 MIC 1
K 2 B B AL Y PLN-1 F1 PLN=2 {1 il b 2
IR X HEZH 37 CIF A 5 h [ R4 [y, 2
S B i 5 S R R BRI A AR B 2 h, 38 3 TR
(0 2 3 T T RO e A T OR 37 CHi R 24 h
Ja et W,

1.6 MERAMNEVNHERR

1.6.1 HAH TR K45 25 7 4 800 /) 45 3K
TR LR T 81 43 ) 55 5 22 0 04 K 41,4 000 1/min
R B0 5 min WS G R/NE e, ] PBS i
VERR e 3 K, DIEBRAIARMM & WA, DL 1
MIC ¢ 5 ) PLN=1 5 PLN—1 43 51| kb 2 () 4> % (2
G BR BN R AT B AR 2, DA 1 MIC YR FE 1Y
PLN-1 Y5 PLN-2 43 | 4b B 1) 4 & €275 7% 2R 7 F1
RIAT T I IR, 1 A5 A FR PBS Ab P i
IR HH, KRR S I TR G, T
37 CWiHE 2h, Z)ER#EE . (4000 r/min, 5
min) W 5 13 DR TR TITE . 4RSI A 2.5%)%
T L A E M E IR E 2 h AR R T 4 C R
[, # & H B K 15 min, #1778 50 TS,
1€ IB-3 AU B T 95 4 A3 1 0k B 1 200 A 2 17 s 4 4
[, 38 i3 SEM (Hitachi SUS8100) X #¢ & 32 17 W0
g

1.62 71 XHE

1.62.1  PUm Ik =4eZ5 kg i i ] PEP-FOLD
(https ://bioserv.rpbs.univ —paris —diderot.fr/services/
PEP -FOLD/) 5 I-TASSER 7E £k ™ % (https://
zhanglab.demb.med.umich.edu/I-TASSER/) il it
TR = HES5 K 184 T0000 HE 24 e A 9 B AL
ProSA T. H (https://prosa.services.came.shg.ac.at/
prosa.php) Tl 25 1) 25 1 z—score 143, ProSA z—
score S ¥ B A I 1 4549 5 PDB i vh 48 0ok 50 5 40
I ) 235 #5) A7 5 FEPEMY 5 z—score {88, FWIAH
Uk A RS 15 pymol 221 PDB SCF4%
X B $7 20 K (Ramachandran plot) , X 45 $UL 47T B Ik
S5 B ST AR S VE BT T T AR, R R DL — A
by T B0 T 2R 45 0 R E el 2 kg A v 3
BE S LR R B T A o FN o T AL 7E PR
U XA KRR G R, T AEAS S v/F XA ik Bk Bl
R AR D (<3% ) IR RIPIN Ay 2 T B i (A AR0S)
1.62.2 HUWIKSCHEEAN D TXHE T

FWT 5 TWE5E 2 K5 48 78 T O BE S5 1 48 11 =2 1)
FORH LA o 48 B0 (0 ) 2 R T JOR SR W i e 7% g/
K (Identification of dynamic structural mo-
tifs involved in peptidoglycan glycosyltransfer) Fl
K ¥F B SRS g 2 8 (Crystal structure of the
lipopolysaccharide assembly complex LptD —LptE
from the Escherichia coli outer membrane) 09 X
i AR S5 4, R YA T B AR S e &
(RCSB) & 11 5 8418 &2 (PDB) th 3545, PDB L% 43
%) 3DWK #1 4RHB, PLN-1  PLN-2 it #f
PEP-FOLD V- & Fit il 1) PDB 4544, 1 R CI , 45
AN A SR 2 i Pymol v2.6.0 X 2%
T 53 F A7 W AL B BR RS AR K 4, 4D
AutoDock Vina v1.1.2 % {37 45 & X IF #4773 Xt
Fe, B FEXT 4 50 U, MRk AT A7 X 42 45 2R Y B /) RE
A, VB A RE R 1 e R R EAT A BT, %
P45 38 32 Pymol V2.6.0 #E47 3D n] #L4k 2 7
[l 5 LigPlot+ v2.2.4 i#£47 2D Al LAk 4 B0,

2 HR5HSH

21 HMERBFESRETMN

2011 AEWME AT T A D E IR B
HEAMBEE RN EZEZA R, REBF IR N2
AT LR 35 R T R T L TR BT I 12
AT LA B R 22 BT IR RETE 10 21 50 42
LR Z (8] | 47 IE B fr , {H 2 #8 20 (Boman index) 7£
(0~8.363 kJ/mol) Z [a] ,30%~50% 4 #] 9% 45 ¥4 B B
IR NG, B AT pl 8 Ak T,

E A 30 ¢ & (Quantitative  structure—activity
relationship, QSAR) #EE—Fp H THEW 2549 5
Ve B SCR M ITvk  X A5 A T AL
Sk, e Ty A o R I S A AR
HEAT IO 23 B 8 53§ i PE BT . CAMPR3 7E£R M) il
Je — L IR A R LS A W R IR A L 4
o) 00 R0 4 5 PR R AIE (Family —specific signatures )
9 K045 1, CAMPR3 1 o 50488 2 A6z 2% R X T 1 Ik
FWRRH IR 2R, T 0k BE PP 4] 2 15 H AT A7 40 T
PRSI, CAMPR3 5 >0.5 197 51 HL A7 18 7 30 14 7%
P BN SR AN 1 Fs

WEAh T LU A B AR KA 23 5 B
i (5K M (GRAVY . Wimley—White ) #1 Boman in-
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A ELHAT T LP315 1 H Ak 69 55 ik B AF A Bl 95

dex 5 RPE TN B A4 0 T V8 900, B BH B
PE I KK 5 B0 TR 11 40 AR I = A i AR B AR
AT 7 A A R R TR SR AR (B K ) B
) JOR B ) 3 ) A M I 25 5, AT X 3205 T A 4% 410
B R, BRI i 7K P T3l i GRAVY B 255K
P 1 Wimley —White 4= 5% i i 7K P b5 B i 1
GRAVY #8 %1 2 BK 191 i B2, IE 1) GRAVY {H 3R
N B HA BUKPER, Wimley—White Sz i i+ 12
B FE ST AR L, SRR R 5 IR K A BT
B4 IE B B K A B B B BB, = Boman
index (10.46~12.55 kJ/mol ) % BAHT i JIK 75 40 it 4 B

A Z2Ui6e, o B R 5 20 & O T BAE A T
FEHE AR (< 1), 2 W0 0 K @A R /) (i
3% PR ), A E A — B AR H AT AE M
Rl

Wt E R bR, O3 PLN-1 (TELAKKL-
LVK) .PLN-2 (VVSGHRINGKNQLLISAGLK)2 %%
BKBE, CAMPR3 43 %034>0.5 i ELA 30 B 15 1 14
HL 7 50>2 , GRAVY 8 #0>0, Wimley—White 475 & 7
2~4 Z[8), RIS JE F FHE T 5iK 2 BK s Boman
index 7E 0~1 yo [l ; pI B 1

F1 MEEAEREMEEENTN

Table 1 Prediction of physicochemical properties and bacteriostatic activity of peptides
) Wimley— Boman index/
D TR B 3] CAMPR3 # W #r4 GRAVY _ pl 14
White (kJ/mol)
PLN-1 TELAKKLLVK 0.89 +2.00 0.15 3.69 2.26 9.70
PLN-2 VVSGHRINGKNQLLISAGLK 0.77 +3.25 0.09 2.68 3.92 11.17
PLN-3 KNYSKTWWYKSLTLLGK 0.84 +4.00 -0.91 -2.33 5.06 10.00
PLN-4 GLQVPHAFTKLLKALGGHH 0.69 +2.75 0.07 0.73 0.00 10.00
PLN-5 SLMSGLQVPHAFTKLLKALGGHH 0.25 +2.75 0.24 0.2 -0.04 10.00
PLN-6 ~ AVGPADWVISAVRGFIHG 0.82 +0.25 0.78 -0.06 -0.88 6.79
PLN-7 FNRGGYNFGKSVRHVVDAIG 0.74 +2.25 -0.29 1.89 7.74 9.99
PLN-8 ILLLQRLGIILA 0.92 +1.00 2.16 -2.16 -7.53 9.75
PLN-9 LTAGLIVG 0.69 0.00 2.08 -1.03 -10.42 5.52
PLN-10  HVDIHHYSSNQAK 0.27 +0.75 1.26 2.98 11.76 7.02
PIN-11  LGDQLVSQQTTTATTTTSSTSQQGOPGGG 015 0.00 ~0.94 8.4 8.24 5.84
TPSGNTGGSK

PLN-12  LTIGVGFGILSGWKGGRVDL 0.69 +1.00 0.75 -1.78 -1.76 8.75
PLN-13  GVFLNRLDAKWRLDSDISVFYA 0.23 0.00 0.11 0.43 6.53 6.04

2.1.2 i KA ADMET i 374>  ADMETIlab
S A 43 BT & 3 F PubChem ,OCHEM DrugBank .
ChEMBL #4925 E A5 4 8 (EPA) JF & 1) B
PEVEAL B0 T B (TEST) , AR [RIA T 9F 87 Sk, 41 %
1) 25 T3 4% e o i BO0E 2% B R A B R, R 2
4 PLN-1.PLN-2 % F ADMETIlab ¥ & %k %
ADMET #¥-45,

P REHE A NG, R ISR B RS i M
JEH B S S8 N IE I (Hu-
man intestinal absorption positive, HIA+) FI Ca-
co=2 B B MR R W AL YR B G OCRE T IR
G e N AR 38 () WSO B RS S R, 2 R

Z B HIA {6576 0.9 LU |, Caco-2 BBV T
5.15, ¥ 5 P, KB 2 FhIRAR 25 52 o\ A4 i 1 %
e,

A REVE A A U A (VD) (LK A A5 S
R (PPB) 1 1fiL % 5% b (BBB) 15 i85 2K WM . 254 4
PPB 7K VAT i 25 i VE AT . Ak & Fy7 %, PPB
W RFRR AR, i K& WiE w B
A 1 I e I 2 A R B I R g S5 A
R4 (PPB<90%). 75— J7 I, Il fiii Bt i 28 7% 5
(BBB) 48 b5 1A 04k & 4 3 28 1t fii ¢ B 1) € /7, BBB
KT AT 0.3 B46G YT LLag i ififix e e 5 7]
RES IR A M 2 R gk, 2 Fh TR IRy To ik 2 ad



96 hoE g

2025 45 2 )

I % 5% % (BBB<0.1) .

41 (1 2 P450 i (CYPIA2 F1 CYP3A4) B AT
My B, 2 5 W MRS R, DL
FHF ¥ & B R 9T 19 S 5 T A
B, TEWELS L LT pa50 B4y i) 254
I Ao 2 oy AR 2 B R 19 i BB T 1 4
A AR, LA R 22 R IS 05 R 1 A 0 T 1 4y
T AL R K X SEAE ™Y, 2 RS A AT
AT 240 i 5, 25 P4S0 il , I FLAR 2% 3R ARV ok 3 A
o,

hERG (Human EtheR-a—go—go gene) & —
G ER 1 KL B2k D 12 11 o2 0 1l
Y o WA hERG X T 4547 1E 5 (9.0 JIE 1 1% 3
We AT LR 50 B BT hERG ] S 200 JIE 3R
f5% 1 XU 384 =7, 2 A Ik 458 & 7 hERG i 18 410 7
7 (hERG blockers<0.5) . b4k, 2 Fl k¥4 R 25 91
I OTBATE , TCBUE M, AR5 AR TR AR B Ik R
P, FoR HIE AARBEPE XU (32 2), B, BT |k
WS A, FRY] ADMET 335 374l 0 28 i 19 71 25 P
JIk ¥ I 2 A I EE Y

xR 2 PLERKE ADMET FiliE 53
Table 2 ADMET prediction scores for antimicrobial peptides PLN-1 and PLN-2

JE M A PLN-1 PLN-2 A5

FOk AR 1% i B K (Human intestinal absorption, 0.994 0.909 HIA>0.3. HIA fa % ; HIA<0.3: HIA
HIA)/% FA b
Caco-2 # # % (Caco-2 permeability, Papp)/ -8.189 -6.716 HMKEER . > -5.15
(cm/s)

5 5 #4-# (Volume distribution, VD)/(L/kg) 0.538 0.233  R&ALTEE . 0.04~20
oo i B F #& % (Blood brain barrier penetra- 1.80 230 BBB=10%: BBB et , BBB<10% :
tion, BBB)/% BBB M &
A 2 & & 45 &% (Plasma protein binding, PPB)/ 27.70 2577 PPB<90% : s % 7€ B ; PB>90% : 1% 75
7 UELE

AR H  CYP1A2-#7 4] 7] (CYP1A2~inhibitor) 0.000 0.000  >0.5: #H#; <0.5. 3 3¢ %) 7
CYP1A2-J& 41 (CYP1A2-substrate) 0.000 0.000 >0.5. #H)H; <0.5. 3k 9 %) A
CYP3A4-3#74) 5 (CYP3A4-inhibitor) 0.015 0.002  >0.5. #H) 5 ; <0.5. 3k 9 %) 7
CYP3A4-J& 41 (CYP3A4-substrate) 0.006 0.002  >0.5. #H#; <0.5. 3 39 %) 7

S 7 M % (Clearance, CL)/(mL-kg/min) 0.705 -0.119 #&:>15; #%.5-15; 1. <5
¥ %4 (Half-life, T1/2)/h 0.910 0862 FxMK:.>3h; M. <B3h

FH hERG i# i 7 4] 7] (hERG blockers) 0.005 0.000 >0.5. F#F A ; <0.5: 9F M A
2h 4 I B 45 (Drug induced liver injury, DILI) 0.001 0.000 >0.5: FF&MH; <0.5; EHFF®
#% & % (Ames mutagenicity, AMES) 0.003 0.005 >0.5: ratx; <0.5; MH
Rt (Carcinogenicity ) 0.046 0.048 >0.5. #J&; <0.5. FEHBE
J Rk 2 A% (Skin sensitization) 0.285 0.102  >0.5: #%#; <0.5; FF 54

22 MEKHIMEEES N G 33% M1 1009% (&l 2a~2e) , Tl PLN-2 X 43

22,1 MIC SHpE A Gfg  PLN-1 il PLN-2 5% (o8 2 BR B JC 30 B 06 1k (1 26~2) , H: MIC 4%

R 5.47 mmol/F1 2.97 mmol/, MM, WA 3 $iF

XoF 4 B 0,4 4 BR DRI K Y T A A RO P o A
1.2 i, 4550, PLN-1 ¥ % 4 2.74 mmol/
L 1 5.47 mmol/L 4L ¥ 2 h J& , 4> B (0 %) %5 BR 1 15
T 8053 > 119% 1 100% (] 1a~1e) , T % K
FF B 40 8 3 E (B 1f~15) . T PLN=2 ¥ & K
1.49 mmol/L F1 2.97 mmol/L B, K AT B 7% B %L

JROKT 8 7 TR ) Hsf [) 2% 0 1 48 97 7R, PLN=1 1 PLN—
2 G SR G 60 25 2K TR K T AL A VR B AR
I T 0 BRI T A R Ak SR B A A B [
FER IG5 . PLN=2 i MIC % J¥{% T PLN-1, Jf
H 1 MIC &b 3 0.5 h B )R 45 48 7 B R 58, A



5525 4% 452 W A ELHAT T LP315 1 H Ak 69 55 ik B AF A Bl 97
BEAH X F PLN-1 HA7 55 H o U ) 1 & 4 H HERER W, B0 & AR PU R KR I 03 B AE
PLN—1 X} # >% [CBH PR B E A B &, X5 X PO IR EA T A B AL B S TG 6 LT T e

2% PGB TR T B T 4 1 PLN=2 [z HE A
Ry 2 Fifs RS B AR K25, %
F B4 T 240 R oA 2R 0 45 g 6 T2 1 4538 40 e v K
MELLZE L 7 2 PG R M B R AR I SR 2
B A S5 A8 B A BT o AR, S SR AE BT K 4
GRLBIL 350 43 B A — 2D R 9T

2.2.2 [ Ak PG I B0 P T A

T HERR 2R

F1. WA 4 FroR XA AR R E N 1 MIC $LE
JRAR B, 25 (20 R 46 7R BN A5 i 19 PBS Ab 3, Ho4x
PRI 2 6 7 BRI R 1 A B A PR R 3K
0 285 L rh s I TR S DB R, U TR O T R
PR 2E ) PLN-1 2 ad R A . B E A A
JVEE (B AR (RS K AL BRJS , X4 3 (0 % 2 R
(A4 B PR 3 S TR AR R AR, v R IR

() (g)

(h)

G4)

T B a~e $6 7 T N 4 B OB AT ERTA 1] £~ 4678 BN R AT T, R RRVE B2 35 ) 10°~107 CFU/mL, B a~e 5 & f~j #9 PLN-1 ¥ Ji# 43

#1°00,1.37,2.74,5.47,10.95 mmol/L,
1
Fig.1

PLN—1 %t & # & % %7 3K & 0 K 57 4F 51 64 30 51 4
Inhibition of Staphylococcus aureus and Escherichia coli by PLN-1

(f)
8 a~e $ROR N RIAFF R, & (~] 4875 B8 4 0 R 49 3K 1, Wk B 35 10°~107 CFU/mL, [l a~e 55 f~j PLN-2 ¥ B3 5124 0,
0.76,1.49,2.97,5.94 mmol/L,

(g)

(h)

(i) ()

B2 PIN2x&&EBHAAKREMXEFERMNHER

Fig.2

Inhibition of Staphylococcus aureus and Escherichia coli by PLN-2
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— %A
i f—e = 0.5 MIC
—- 1 MIC
Aa Aa Aa Aa Aa A
3 6 = = 3
3 PRSI ET S
é Aa ™ Bl ™ S i e o oy o
B st S 2N Bd Bd Bd
o
~ Cc\.
W e \
= \ Cd
H_H gL LY
_ v
<
'g 3k \.
y
M 1r \
\ ce Ce
0 L L L . T
0.0 0.5 1.0 L5 2.0 2.5 3.0
i ]
Time/h

(a)PLN=1 XiF 4 o8 €015 45 R B o 1) 2% 497 1l 4

~— =n

- —* = 0.5 MIC
—- 1 MIC
Aa Aa Aa Aa Aa Aa
3 =
g Aa =
S L0 o
5 ~
< \ Be =
< Bd™
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Screening of Antimicrobial Peptides from Lactiplantibacillus plantarum 1.P315
and Mechanism of Action
WANG Xiao, CHEN Yongfu, ZHA Musu”
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Inner Mongolia Agricultural University,
Hohhot 010018)

Abstract Lactic acid bacteria are an important source of antimicrobial peptides. The aim of this study was to screen an-
timicrobial peptides with good bacteriostatic activity from peptides derived from the fermentation supernatant of Lactiplan-
tibacillus plantarum LP315 and to analyse their bacteriostatic properties and mechanism of action. The specific methods
were firstly, virtual screening of antimicrobial peptides using computer prediction tools and databases, and ADMET pre-
diction for evaluating their safety, followed by synthesis of the screened candidate peptides PLN-1 and PLN-2 using solid
phase synthesis method. Then the bacteriostatic properties were analysed by MIC, time-kill curve and protease treatment
experiments. Finally, the mechanism of action was investigated by scanning electron microscopy (SEM) and molecular
docking experiments. PLN-1 (TELAKKLLVK) and PLN-2 (VVSGHRINGKNQLLISAGLK), predicted to have good bacte-
riostatic activity were screened and evaluated as safe and reliable by ADMET. The peptides were chemically synthesised
and examined for their antibacterial properties and were found to be inhibitory against S. aureus with a MIC of 5.47
mmol/LL for PLN-1 and Escherichia coli with a MIC of 2.97 mmol/LL for PLN-2. Both of them showed concentration— and
time—dependent antibacterial activity. After partial protease treatment, the antibacterial activity of the peptides was lost,
indicating that the antibacterial effect was exerted by the antibacterial peptides. The two peptides were observed to dam-
age the cellular structure of S. aureus and E coil, respectively, by SEM. Molecular docking verified that the two antimi-
crobial peptides might bind to the peptidoglycan glycosyltransferase/transpeptidase of S. aureus and the lipopolysaccharide
structure of E coil, respectively, through hydrogen bond and hydrophobic interactions to exert their antibacterial effects.

Keywords antimicrobial peptide screening; MIC; SEM; molecular docking



