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] B AR—MUEMMERMATEEFRENREFANRLZEBREIER, THREZLSUERINEEE, REEERNER
MAEN, BENSE. METRBRMAEIRIRIEIRSYE; XRANHBESIBRUENEESR
BENKE. EEABRTE. KBETESEROMFNE; FAMGEFSIR (10R%ER) &
MMICTEEM; BEBHAERER (CAM ) XRMNEMERBUN; FARLEINLEES
BT, FHEMNEERBYE, ZMEKELIS%IRETHE&EBHEKE ( DIZ=[41.27 £ 0.11]
mm ) FIEERERTE (DIZ=[28.76 £ 0.20|mm ) MIH P REZ, X XBHEERERTME

Ml (DIZ=[1528+0.15/mm ) , EXNREHHRENACIAHRBTLEZEH. WAKSFS

B, EXeEEEEREN MICERE (0.251g/mL ) . CAM R R iR B R 0 &5 # R4
(0.01%~0.05% ), RIZETEH 20 H4HELAFFI (31 YVEELKQLPGEKIISPDEIL ) , {EANEIHRIEHIT. £BEFE
ERDNAZS, ZMEREESINEEME. RMZAXERSEAIERNG, EREEREZM/N, EEEETIFRKS

hERBENBMNE.

x B 8 HEFRTE,; M, EREABAE; REEEHKE, SEAEENRE
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B K ( Antimicrobial Peptides, AMPs) J&—2& 1217
TETAEMIRN R i 41, BAT ISHR . JU%
. PG SEEHAEZHEL, TTEIOR
SESmzE, HIERAPUEIZRE, FEmE A A
fpe, TRt Eis SR AT S U R 1Y, R
Pk, BUB KT o S IR BT AR . IR T A
AT IR . FEEZFAEATE (Bacillus subtilis ) J&—Ff1)
T2 AR AR A L R BRI, ARSI R R B A
WIS G R ZF AMPs, @IFERIKZS . AR ER/ING T
& IXEHTE AT IS . SORTE . SIEENE M,
HAS S, FES ., Rl TIH A EE
R FOE T Hodr, IRICERA RIS (G -5
KD, PRI, TR AR SRR SR ZE AL,
M PRI, e SEGUREAT: T, IR E—RA
B REANE RN FRE, BB IR U
M TR ERGE R IEMRE IR SRS
MR BN 7 4, TEUBTLE, SEAENET
(W K») FEE R, RASRAMEAT . R, &8
BEARE RIS ORI pEEE, 5
gk BAE, AN 1,

PAITTE R AR L2 AT B R B B DU R, W H 224

S

P TR PRI R A T A O, AR IR 27
TP A BRI R U IR AE B SR A A9 BT B PR AE 1Y
A ELAN IS

1. SEIRERS

1.1 kK518

oAl R EZE AR WL, W R LR 5 S CGMCC
No.13932, ®Im LK% KBfFik, Bfl; LBIEFRA,
ST156, ERR; KEEM. Tk, IWRFEZEEVRFR
MAERATRER DR, K9l (TSA) , 1355 HBO177,
B EAYr; mGEL# 7], 155 RT06500, WEIL2% -
Vi, 2R, Bk, 48 (HPLCZ:) , Sigma.

I3 R, T MIPS—150 105554, il
K575 THZ-98cHEIR, —1H; Vortex genius 3 BRFE(Y,
FEE TKA; YQ-1001C MW ¥E(L, FiBS ¥ AD340
LA EE T, Beckman; Easy nLC R ity AH (3%
(HPLC ) . EASY Column (100 pm*2 c¢m, 5 pum, C18)% |-
FEFE. EASY Column (75 um*10 cm, 3 pm, C18) 43HHE
Q-Exactive HF—X 7 fi3{%. . NanoDrop 2000C F £ 4N I,
A YEEE T, Thermo Fisher Scientific; 668717 C18 [&#H%E
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Bk, Sigma; 10KD#E5-FmU@EE, PALL.
1.2 e 75%
1.2.1 il 771

V%R 2R A B B R B LB 7R 5, 30~40°CH%
F715~24h, TE0E 20 2 A& B AE OD600(E, B2 I KRt
ARHAERKW . $21% (viv) [RR BB R R =
FIFT R R B S5 R B IR 5 (TEAH20%., K
10.3%, EXHK5%, K) T, WEKELESE: K
W 37°C, KEERIAI16h, & pHNS.S, fitfhikidh
240rpm., 4 THAL RS (R FE OB BB R S8, N T Ak
JR BB USRI HE Y, PUB IR R B vk, — IR R R 43
17 1000~2000Da 1 7 I8 J & 245 FEL BT BRIV, I Ak B
JEFIRRAF RGN BT, IRE R E -0.15Pa, 7%
JE/70.15MPa, LFE45°C, FEVA TR 2 AR 1734,
TE —0.15 Pa, 45°C &1 N IRk 48 2 JFURFA 1375, AR5k
FEZ B HR TR ERBUEIR R A . RERRR
fE ~40°C, FLA3ME0.24 MPa, FZIEFE PR (-40—0°C /5h,
0—5°C /12h, 5—10°C /10h, 10—20°C /3h), #%/520~30°C
AT 6h, AR o
122 WEZEMAZSENE

ST PVEE %R 5) ( Limulus Amebocyte Lysate, LAL )
Rl R W= N FE 2R S e, HREEEE T % (Limulus
polyphemus ) L% H AT AN i S AT N7 2% (JIR
Z Wk, LPS) MRS RN M, SEBRERIE, B3 28
B, FRICAM (+), B (=) FakER. B (=) A
200uL NEERGENAK, H (+) A 100pL NEEFEEE
FHZKFN100pL E0.25, & 8 JITA 100pL 14 75 2246 25 7K
FA100pL FE &, JBAT, B ORET, 37°CHE (60+2)
min, Z55CEER, KR ERU, Z9EE 1800 , HE
WIE B A BB, FEEBERALTE, A B & A
FHYE; ARIEBEEIRE T o (B AN IR S | AT I S B
TN BIE

PUERESTNES, 20 (bl g pkksE 120
FRERHRE I /¥R ), HE 70 i — A Rk & 120
TR 25 P A0 I0RE € — PRSI v, G e M i
B E T ",
1.2.3 HIERSCES;

R FHFT AL A THI R 3 U, (s FIAMES 7.8mm
HIAEERR, PR L ESTIL. R AR 1] A EpR
TEA100~150 pL FIRRIER S, RFAARCE T 37°CIEIRIE 748
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HiEEFR 16~20h, BEFREHUR, B FEUHAER, EIEST
B, SR 28 SO i T B B /% (DIZ, Diameter of
the Inhibitory Zone ) o 1 FHHN NS 29 9va7 (TG
WEFREE ) , HE3WEER, % DIZ<7.8 mm, JCHIE(E
i, 7.8 mm <DIZ < 16.0 mm & TAME(EM; DIZ>16 mm
HABERZUNEER ",
1.2.4. Tl 2

M TR B o i A ER T, IR AR M Tk
( Minimum Inhibitory Concentration, MIC ) Jll3zF1 1072}
Y1 S5 1 MICT, X HeRT S 9 MIC{E "7, #14% MIC
TR, BeRE S LN 12.8 mg/mL I ERR A BB
MREH O REER IR GG, BT 37°CERgst
1R, ZBRHERTE, Jor B R B R v P T e
FITE SmL {4 TSB H1, & 37°CIR#% 35774 0D600 £
0.6, H577HHH%E OD (B 0.6, F4T5rZ —HeBlRE AL
WL IR B IR AR SRR O B S TR 7R, B ImL %
WL, AP (2RI 128 ng/mL ) B # N &
AT SLIHAIIASLINZG I, B 200uL S 25TRIRINZE 96
FURMRIEA LA, BL 100pL FIREETE (AN MHAZ54 ) N
% 96 AUMIIHAALH . SRF AATAEFL IR 100uL R AN
ANEIEE 2 AL, RETFFMNEE 2 FLHIREL 100uL iR
TIAZEIEE 3 7L, MRS 11 40, 45 11 FLFHE 100pul 3%
TR, 37°CEREISIE 1 R (F1) ., Bl 96 fLIR, AIRMEE
BRI

=1 BiRE

I 1 2 3 4 56 7 8 9 10 11 12
Alug *mL" 128 64 32 16 8 4 2 1 05 025 0.125 0

B/ug - mL™ 128 64 32 16 8 4 2 1 05 025 0.125 0
C/pg » mL"' 128 64 32 16 8 4 2 1 05 025 0125 0
10 S, FREL TSA 35775185 40.0g, fil
BT 1000mL Z8MKH, 2=, 121°Crifk
KW 15 408D, BINTCHEIL, SEI& M. Brem i E A
12.8mg/mL FIEFR A . TSA B 3Rderhiz ANz 9,
I FRE T 25Dy 172 MIC [[10.125pg/mL {152y
Bk, RO R USA300 T TSA “Fdi 75 FRIZ,
37°CHFE T W R TABE, PREUREETE, #efPT SmL K
PissgREk, 37°C, 200rpm }575% OD600 4 0.6, %432
— I EL AR OD600=0.6 [1] USA300 - ImL £ 2435 75 4k
( TSA R57ERE2hMrik)¥ . 0.125ug/mL ) , 37°C, 200rpm 1%
#2242 OD600 FRIGAE] 0.6, EHELHE 6, HE| 10 IR
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SEH, BREAFIZIERIR MIC R 75 T MIC Il
S, IR VA
1.2.5 MR CAM f575

A JE 2% %6 JR 42 5 (CAM, Chorioallantoic membrane
model ) AR —Fh Tz N TS 2R IR
LB RS LTy, CEAE R,
A RO TR 2 W 0 0 S U B M E, B F
Rk 1 PR R R o R TR R AT AL B, U
Il (Hemorrhage ) . Il ¥ fi#t ( Vascular Lysis ) F1E Il
( Coagulation ) =FhEEM: I .
1.2.6 ZFERRIN 7

TUBE BRI 7 63 45 B 5 1 45 . LC-MS/MS Sl 7347
BRI R . BURAITRIIRBEE B4 R LA . Gk
BB, B GORE R A 0 FHE HPLC J54H 2 4t Easy
nLCHEAT 73 o R i AR N 0.1% M IR /K ¥4 W, B
N0.1% H iR 25 AT ( LHEH84% ) o A4 PL95%
B9 AT, FE i R B SRR g8 EAEE] EAEAE (Thermo
scientific EASY column, 100 pm*2 cm, 5 um, C18),
22 4% M1 A (Thermo scientific EASY column, 75 um*10 cm, 3
um, C18) 4355, iE }250 nL/min, HH 5 IRAEAS T
0 ~50 min, Bk Z A B N 0%~35%; 50~58 min, BikZk
A6 B M 35%~100 %; 58~60 min, B4 £ 76 100%, Jii
IREER B, AR O B ST Q-Exactive HF-X i
% (Thermo Fisher ) HEAT G447, 73 HTHS4<: 60 min,
Ry =N IER 7, B DY 300~1800 m/z, —
2% 5T 3% 43 8 28 470,000 at m/z 200, AGC (Automatic gain
control) target >4 3¢6, Maximum IT 5 10 ms, #Jj 2 HE 3 i
[] (Dynamic exclusion) 740.0 s, 2 K H1 £ fK A9 R% A 9 R
i HUAT AR RO R A BRI (full scan) J5 R 10
A% R & 1% (MS2 scan), MS2 Activation Type 4 HCD,
Isolation window N 2 m/z, 2% JFiE#E2M 17,500 at 200
m/z, Normalized collision energy >4 30 eV, Underfill ratio
0.1 %, I 1 4 3L (Raw File) I 8 MaxQuant
L5 5SRO ER e, a8 2 INEE )2 BAAT
£
1.2.7 Geit o7

{6 ) SPSS28.0 4 11 Bt 47 4¢ o =% 4> A7, % 1
Mean + SD# /R, 40 ZIESST, MR A B FEA t
Rrgs, SR A SRR Wilcoxon BRANAG: 46, 'k 35

—6— (T

i 2025/9/30 18:22:21 ’7

RSN

MK =0.05, FEEFIHT, P=0.05, P<0.05, P<0.017
P<0001 éj\jl_J’I“:H “n.s." , g , g %D o —Z%i_\‘o

2. ER51E

2.1 Zenlit: ASRERMNEER

% PN B 2 A I v N 0.05%(wiv), it 45 SR T FL
RBERCHBL, NEAE, RIZEB-MICNEE. Hi
eyt , R IR ER N 0.25me/keg, T EIRIEA
0.75mg/kg, WIAMGHY, FWIZ L BEF- WA S Lot i A5
EAREEE 3.7))5 8
2.2 B RN 25 i

FEAVER BB, s P RO s L A Bk . 3R
BRI . KA. RSBk RRE R IRAT R, X
SO A 5 R R R R A Y), WTRERCIR BB R . 51Kk
JE el g B, i, 4 A A ERE (Staphylococcus
aureus ) =i LR IREORE, WRESEUOESE . BIRRM
e P LRz ERTE ( Staphylococcus epidermidis )
TR T IR, AT A AT R RO R A K,
J& T H AT 25 2 A2 B ™Y, K AF B (Escherichia coli )
A BB S BUSE BER B0 K 4. 2K (Candida
albicans ) JETELH, T[RRI VAR B, HERE N RRAT R
( Cutibacterium acnes ) IG5 R BIESNE, FE
il F R B, SRR B R TR SR E 0.01% F
0.05%(w/v) MR TR S RAIIHIE R . 262 110 DIZ
g R AR IR T 0.01% F110.05% I, 4 2 (o di 2 B
TR TRAT S B SRZMEIER, W KRB R EA
MR, I ELREVREE SRR, TR 28 K AT BR B A 1
O SBRBEITCMGIER -

=2 MHERERIMTESR (Mean+SD )

FEAMIKIE %/
(W/v)

A DIZ/mm  #EZCRAIE

SRR 38244025  BRFUIEE
FLLHEERE 7.80+0.00 TCE
0.01 PN GRRE 11.50+0.38 ELE)
WERTNIRATE  21.53+022  BRZUNEE
EfEms ] 7.80+0.00 TG
SEAEERE  41.27+0.11 EivEiile)
FLHEBE  7.8040.00 JENE
0.05 KIGHHE 1528 £0.15 W
FEENEATE 28761020  BRFUIE
0 ARE T 7.80 +0.00 T

202598250 EHEEE | 079
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FrE B RS

BT FRSEZUMBECER, BE— M0 TR T 25
e, SRR S A0 AR <6 8 € R AT BR 1Y MIC (B /2 0.25pg/
mL; 5O AR ERE S S 10U, MICET N
0.25pg/mL, FRHAAIMGHR LT 241
2.3 XIBERE/Am

HARE TR, #0.01%F10.05% WK, HEL T AH
TP P /N LS P AR 00, (BB H B 2 P L o,
. PEVRIERGA, IS VA MR BTINE o

IS}

o

300s
Bl 1 38BE CAMTEER

24 SEBFIS T

MR 25 5L, 0 126 1 D 5 E AT 20 IR 2 IR P 371 (3R
3), HiREm (B), HYOhEmR (L), BER K).
IR (R) Al 250% (S) WEELZ R R . Z IR
3F 2045, HA 20 MEEER M Z T A ek, JEH.
JURETA Z iR R4

080 |EFEE 202598 25 H

——

% 3 IBBERI20H9ZF

PSEE-

EZiNizll SR SR AL
DMSDSD 6 668.19594 1
YVEELKQLPGEKIISPDEIT 20 2312.2515 2
LLDK 4 487.3006 12
HLR 3 42425465 2
SECCP 5 537.15632 1
RQELEEELNDLEFQIYRMQE 20 2611.2224 2
WVRTYKDAVIDFMSERFQWD 20 2591.2267 2
GNSIGGVIVLL 11 1040.623 2
SIDSLIL 7 759.43782 1
VEEAKDIFRVEVQCINQNKL 20 2374.2315 2
FDK 3 408.20088 2
DLEMMREMGFCSGIENYSRH 20 2404.0068 2
YSYEE 5 689.25444 1
DSIEDYMSDSENMKDMFQMN 20 2428.9167 2
TMDDLVMPKHEAEHIPDQTV 20 2305.0719 3
EIPGIKLSDTIREKMARAGE 20 2213.1838 2
EYGSLSIAVQFYTEAKTVMI 20 2249.129 2
WTYASEFGQDQGSHDGEWEC 20 2330.8811 2
GAKL 4 387.24817 2
IDLFMCGAATLLQLWRNRYF 20 2430.2341 3

3. ERMiTie

AW T A S AT TR R B RO Bl ] & T — o
BHURE AL, ST A IR et i s s
Mo CRMITELR, ZIEIKNER SR/, Tohid=
BBR, HZ 10 AAH5 55 AT < i 4 BREA 19 S/ NI TR R
(MIC) fRFFFEE (0.25pg/mL) , ERIHEA BT LY
P

FESHRCIETT T, %0 R R R B A 35 A L ) F70 BT 4
Mo SERGUESE, 7E0.05% V& TR E T2 (4
A E ERETEIE NIRRT ) B SR MHI R (R e
EAR43 055 [41.27 £0.11imm i1 [28.76 £ 0.20]mm ) , i %
BERILATE (AR B A BRI ) SOMREU N, X T A

S

(T
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R HAR IS S TSI T IR, ATESR KB
T 14 ) P ety B SR A AT

BT R 091 P =5 B MU 1 S0 TR 91 A
fik, AFRPHES T - Bk g5+ (41 YVEELKQLPGEKIISPDEII
FEB ) i w0 P ) 45 6 0 e SRR B IR,
JK ity 47 A SR R SE R P, @ R B T A AL R (A
DLEMMREMGFCSGIENYSRH H [ His/Cys ) T T-Hu4H £k
85 DNAZE &1 (11 WTYASEFGQDQGSHDGEWEC Hr
(4 Trp ) REAMHIZHE A M * 0 X 2 ¥E st R E FAALHIAS
(U T R BT 1, SEEE A ROt 1 — 4
ATRES R TR 25 PR, WS IRLRBIRPERE (CAM ) 246
SRSV FEAE Y M A RIS, E—2PEse 7 =AY
TEIE, RN EEFI AR T 22k E S

L5 B RTIR, U IR R R T A R e
P, LA 1 R e A 2 B R R LR S AR T R 4
JER S AR T R AR B, R IE TR SR e
B R IR TR AIEST o

Lt

N

[1JCHEN MENGLING, WANG HUI, ZHANG CHUANG, et al. Recent
advances in antimicrobial lipopeptide fengycin secreted by Bacillus:
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J& [J]. ZEP TRESAR L 2022, 38(05):1768—1783.

B, 28], SHPOE . U I IR Surfactin (478 T8 35 44 52 1
FI 0. ShE 274, 2015, 27(05):1333-1340.

(415K , 5 HI, Z00maT , & | ST BRI TR S1-2 70
o S AR A (0], & TR, 2024, 45(08):158—
164.

[S1AA, SURR, U], 5 A EEFATTRATER B3 BURIKAI 5
alifk 555 (1] B SR, 2018, 44(08):78-85.

[O) AR , TREE , TRANHE , 55 . RREZF AT BSD—2 —Fi it ikt
S A 55T (] AR AR L 2011, 26(06):201-206.

[7VHK 6, WA SE, TR . Rl REEF fAT TR BBs—27 ¢ I I 1k
JoE T IR JRORS 8 68 T TR BRI TR AR R (0], AR BOR AR, 2023,
39(09):255-267.

[B1ZRLLN, ZREE, EMA, & . 2 AR T AU TR IR IRSSI TR 1l 4>
PR TR RBOOAR i — P 25 FR IR B 43T D). B 355441, 2017,
29(04):1191-1197.

OV, R, JE—37, 55 . U5 H SERaanl S frT T R Bt
T K SP—AP—1 A 20 TR 30 <o B €00 7] 4 BR B D TR TL A6 0 LA

S

—6— (T

RSN

58 [0]. EARRIEE 2021, 42(01):108-114.

(10138 B 75, JE5% , JIFIFH . B.Subtilis Y—6 7 HiE R BkEU8 (1
FEINUEEATST [7]. AR, 2014, 28(06):1047-1051.

(=, SR, Wi, & A REREAEMEER A2 HE
FUHERFE [3]. B | 2021, 21(10):56-64.

(1215, 590, BRI, &5 . 075 N 2 i A G B e it
58 [1]. FRIEZPER , 2024, (8).

(131 2 24 W B R . I 5 244 R 50 TR Ao 3 2 s
U077 A i T AL T U A5 19 IR TT 00 H A0 A it 2 A ROR
FLTE (20154 R ) (38 15 (20244F 55125 ) [EB/OL]. ALt : [
% 25 Y& J&, 2024[https://www.nmpa.gov.cn/xxgk/ggte/hzhpggte/
jmhzhptg/20240321171624153.html.

[14]ISO. ISO 20776—1:2019, Susceptibility testing of infectious agents
and evaluation of performance of antimicrobial susceptibility test de—
vices. Part 1: Broth micro—dilution reference method for testing the in
vitro activity of antimicrobial agents against rapidly growing aerobic
bacteria involved in infectious diseases[S]. Switzerland:ISO (the Inter—
national Organization for Standardization) 2019.

(5] 3 ST FLIEN S8 T Az 2= A2 (9], AW S84, 2005,
(03):2-2.

[LOVIIAAR , AR, 2t | 55 ] o A BRI 2 T RV T 12
BEMIISE (7). FRIEE IS | 2021, 057(010):236-241.
[17]INSTITUTE CLINICAL AND LABORATORY STANDARDS.
CLSI M07, Methods for Dilution Antimicrobial Susceptibility Tests for
Bacteria That Grows Aerobically[S]. Wayne:CLSI Document MO7—
A9,2012.

(18] =37, Plras, Ibif L 55 . IR R A A e AE AR
e EPEO T RIS (0], BARTI RS BE 2% | 2016, 43(22):4163—
4165+4199.

(191 JE B, IS, i sy, &5 . IR0 B R T iAo gt
i 7). BLERIFSE , 2004, (04):515-517.

[20JWANG SHUNXI, TIAN LEI, LIU HAIJUN, et al. Large—Scale
Discovery of Non—conventional Peptides in Maize and Arabidopsis
through an Integrated Peptidogenomic Pipeline[J]. Molecular Plant,
2020, 13(7):1078—1093.

[21]KI V. and ROTSTEIN C. Bacterial skin and soft tissue infections
in adults: A review of their epidemiology, pathogenesis, diagnosis,
treatment and site of care[J]. Can J Infect Dis Med Microbiol, 2008,
19(2):173-84.

(22l 77 . B Eu R AT BRTA S AR R R 2 (0], AR IR e AR
BN ZE , 2023, 17(04):381-382.

(231818, EAEIR , ARFITE . Rt AT BRIRDS B2 JH (R /ot
FERERE (7). PLEWAATEHR , 2023, 50(01):368-376.
[24]PETKOVSEK Z., ELERSIC K., GUBINA M., et al. Virulence
potential of Escherichia coli isolates from skin and soft tissue infec—
tions[J]. J Clin Microbiol, 2009, 47(6):1811—7.

[25] #aTae , ¥R, 5%, . EEIMORS SN RO R TRT R 2 Rk 1o
58 (). FEEZ 4 | 2025, 47(02):5-8+129.

[26]MAMOU GIDEON, CORONA FEDERICO, COHEN-KHAIT

RUTH, et al. Peptidoglycan maturation controls outer membrane pro—

20259825 0 EEEE | 081

2025/9/30 18:22:22 ’7




| T T | —— (. [ |

REH R

tein assembly[J]. Nature, 2022, 606(7916):953-959. 28] F 77, 25, /Nt 5 R RESE AR (RO MAT T e 1 L
2715 K. BT _EHUE L CMI15 585 I8 5 E I HLM A K, Ca2+ 6 TEEEHIEE (] B EEE | 2022, 54(12):57-63.
DNA /AL ZEEH 5200 [D]. 2021,

Safety and Efficacy Study of Antimicrobial Peptides Derived from Bacillus
Subtilis Fermentation

Xu Si-wei', Wang Zhen-zhen’, Lin Lin', Chen Li', Wang Rui-rui'
(1.Shanghai Corday Biotechnology Co., LTD., Shanghai , 201703
2.Nanjing Baudry Biotechnology Co., LTD., Nanjing, Jiangsu, 210031)

Abstract : To develop an antimicrobial peptide derived from Bacillus subtilis fermentation using soybean meal and
corn flour as the primary culture medium, and to evaluate its safety, antimicrobial activity, mechanism
of action, and potential applications. Safety was assessed through endotoxin testing, antibiotic residue
analysis, and resistance evaluation. Antimicrobial activity was determined via inhibition zone assays
against Staphylococcus aureus, Cutibacterium acnes, Escherichia coli, and other strains. Resistance
induction (10 passages) was performed to monitor MIC stability. The vascular dissolution effect was
observed using the chick chorioallantoic membrane (CAM) assay. Peptide sequences were identified by
mass spectrometry, and the mechanism of action was inferred based on structural features. At 0.05%
concentration, the antimicrobial peptide exhibited strong inhibition against S. aureus (DIZ =[ 41.27 +
0.11] mm) and C. acnes (DIZ = [28.76 + 0.20] mm), concentration-dependent inhibition against E. coli
(DIZ = [15.28 £ 0.15] mm), but no significant effect on Staphylococcus epidermidis or Candida albicans.
The MIC against S. aureus remained stable (0.25 pg/mL) after resistance induction. The CAM assay
revealed concentration-dependent vascular dissolution (0.01%-0.05%). Mass spectrometry identified
20 characteristic peptide sequences (e.g., YVEELKQLPGEKIISPDEII), with mechanisms involving
membrane disruption (cationic-hydrophobic structure), metal ion chelation (His/Cys), and DNA binding
(Trp). This antimicrobial peptide demonstrates potent antibacterial activity, low resistance risk, and a
multi-target mechanism, with minimal impact on skin commensal bacteria, suggesting promising potential
for acne treatment in skincare formulations.

Keywords : Bacillus subtilis; drug resistance; Cutibacterium acnes; Staphylococcus epidermidis; Staphylococcus
aureus
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