L W < (rhIEREE ) Ae Ak

BIXZBFEFRERB0AELE iE AR SCIENCE CHINA PRESS

CrossMark

& click for updates

RSP DA DR R S DU AT 24 R R B 5 2k e

ERBRD ORGSR g agt, TRk, RBEY, kn', B4V
1 IREE e 5Bk, ST 361102

2. PR MR Al A [ S SR R (TR, JET] 361102

3. YT AVH S SR E MU O™ AT SEBE, JELTT 361102

* LR ., E-mail: chenfangyi@xmu.edu.cn; wkjian@xmu.edu.cn

2025-08-31 Wi, 2025-12-24 1&[8], 2026-01-29 %5, 2026-02-11 ML AL F

FEK ARRIEBA 4 (U1205123) . IR ARBIEE S TAERIE R4 (41806162) . 47 HA4 B 20 K TBANIN W 4 (FIHIF-L-2019-1) . #RE44
AR AR R SRR T H (2014N2004) . H EE 4 5 RF 24542 (2025M770855) . B K B -1 /5 A58 A A 1H41(GZC20250580,
GZC20250598)FNE VLA 250 = [ = H8E R H (25FVOCLZ09) %% Bl

W% ARERMAHRETERRELRARRR, FTRAEFNARERR DBABRE. ARALH 720014 2L
R—HEBEANTHELEYFEAERNAAEGANR T, RAALERT ERMHEAER, LPREHZTT LMK
SEBAIERS B S EWMG WA E AR, H BT LMD R AR RER IR T 4R B8 R R E R R
HEFFRARER. AXHHELEZ LR TRFENHTBRERA LI, Fk. KASNEE TN KA ALF F &
FEAFREER, ARELAER DR R R SR RERFRE, FARRTERRAERNERG IR HEE

WRKEHAR L.
Kehtial

BC B 25 0 0 30 P o ) 4 R T 24 1 DI R 1Y) £ S
FEE P NS RR. HA TA Y WHO) T, 47T
R i, $20504F, PR 24P i R B s S B 5B
oA EEAEL 100077 N, KB RAE". 7ERZ T
5P EAR R ESKAPEA K RE—— R ER # (Enter-
ococcus faecium). 48O EEKE (Staphylococcus
aureus). MR 7E A (Klebsiella pneumoniae)., 15
ANEFTH (Acinetobacter baumannii) . i 2B M
(Pseudomonas aeruginosa) VA X ¥ (Enterobacter
spp.), PRIHCAE I PR 22 B 24 P2 e v 1) v B0 1 5 1
feAEE, WEWHOS 4 3kfe 5538 H a5 it & #7253 LA
T B BRI, s g SR B ] 5 B R IGE L
PRIE . Q5. RGPS R G55 2 R ARG, Il
PR B- B . R AR OIS EEhAMIER G L K
TE R PR, PR P Bl R A OE D

EESMPUE K, 15 EW AW, RAMUE, AR R, fLEALH

[FIRE, T2 FLIR B H 25 BUR BT RS A
ZAR R, A4S H IR E (Candida  albicans) . H-
SR (Candida  auris)FIRERH (Cryptococcus  spp.)FE
WINBURTEER, ZTERPEsiars £ ol &k Ra =
ZRIR, HOO SRR | IRSZRREME . MR R B SEHT
ELRR )W) 0T 25 PERR ST, IR T IR YT MERE S8
BREAET BT AT RCT, TR ML
FH AN G175 K T 271 AR B B B IR G 25 9.

BrAER A RWILCK, #k T eBoE A A, A
FABFRVEN T ERM DTk, sAm0, K HyTA: Zday
kT EEAYRIVER], BRI 25 1% S T L e iy
PUAE Z 7 AR AN R FE BE BT 52 . 20 P P g bR A S |
KV FE PR A 45 O s AR it 2450, B A di sk
A RS b R 2580 58 B R R IR BE . HT TR IR
YRR AR SRR, RRIERSR

Chinese). Chin Sci Bull, doi: 10.1360/CSB-2025-5460

SUAER: Eval, PRO7ZE, AR, S5, WS MR ALLG IK e A I PR 24 B s e AR e . Bl e 4ft

Wang K-J, Chen F, Bai Y, et al. Recent advances in novel antimicrobial peptides from marine animals against clinically relevant drug-resistant bacteria (in

© 2026 (PIEFRFE) Akt

www.scichina.com  csb.scichina.com


http://crossmark.crossref.org/dialog/?doi=10.1360/CSB-2025-5460&domain=pdf&date_stamp=2026-3-11
emailto:chenfangyi@xmu.edu.cn
emailto:wkjian@xmu.edu.cn
https://doi.org/10.1360/CSB-2025-5460
www.scichina.com
csb.scichina.com
https://doi.org/10.1360/CSB-2025-5460

N I

B A A A TR A A 4 Y B B ARy, H B T
P R FHUA RO R— AR S R AL . BAA AN
S5 T UG T 2 DL S B T A, ELAR AR
ST 2 B IR Ao 1) T B e 2 4,

PRSI A I e B 2 I R A, iR fE
X Wity AR AR PR B BE N AR 1, 5 2 AR A=A T R
FFANFERSE | AN IR A W ) 22 2R s P R
YU R PR PR TR R 2 —, 2k H5E
B ARSIy . R Bh i AE R Ok A T TR K ) B
HeTA.

AR F 20014 LK, — BHEU T
RIGURA KRR SR H TAE, SRR R4 7T R
T sh A AR A B AP AR, AR R el
Wb RS R T2 PEfEHL. TERTIIAGE h, S TR
R BE RS B e = e (= TP B e ) I AR 23 B A 111
PRI 25 PR IR AR, BRATRGVEAG T ZFIR T o
YIRS R KB REROR, KA 3 1R T B B ES-
KAPER MR EAT WA IHIVER. o —20, fagt 1 2
PR R R B S AR, AR AR IR S P e R
Iia] AN [ L BT P 3 AR R e S B R I, 4 S 2 PRI AH
N YL L AU TR B . SR A SN S AU AR,
FEIRIE R RT3k, o HESR AR SN L1
FH. BEAb, XEH R SFRT R KT T S0~ 150K 2 14 155
A EE R R, A2 P R L AR R i 2 3
Kol dh; 1 2 Fhoek B AL B4R 28 0 B I 35 1R T 2 P

F 1 RREEAE R LI I 62 OSSP A B SR

WKL ISR B PRI 25 R A s fe fit 1
AORLe ik, A BRI E R T B 25 YT A
S,

1 ST R B S i T

ST R AL | ST S S Y
ik, AR T N IED e IS — i i e —
FE HIBILA R BT — 1 PR B E (9 RGEDFIT IR . 5
R Bt K RIS | SR R F LA, il
S ZAGURIKAO TR BUR, BT T IR S 7 7
UK TR, FL e O B T iR 2 A
FURM ZFGURIK, IFEAT T P0G R 53 1 B
HOIR SERR, U T RIIRAL. LA T4 SIHEA A S
(T SRR 0 IR L DR T (R BR TiE E. ELf
(I /L INIE - QU0 Tl E T PR
PR

L1 HEIRHUANK

HTFHCEHFE(Seylla paramamosain)FeFH 4] . ¥
S SRR, FRATTEE A2 ) Z AT i 25 ESK APES Ji
RIS UL B0 1 L A B A ARt 0 o 0 M P i B TR
LRI 7 F AR B M PTRIE E(MIC), [FIRFR
PR . R A r9Re e T LA AR AN I B S L 35
fiE(FR2).

X TR TESKAPES R [ A, #8730 KR 00 24T

Table 1 Novel AMPs identified in marine animals by our research group in recent years
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Table 2 Antimicrobial activity and stability characteristics of antimicrobial peptides studied by our research group against drug-resistant bacteria
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Figure 1 Schematic illustration of pathogen cell envelope structures. (a) Cell envelope structure of Gram-negative bacteria; (b) cell envelope structure

of Gram-positive bacteria; (c) cell envelope structure of fungi
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Figure 2 Schematic overview of the in vitro and in vivo antimicrobial modes of action of AMPs discovered by our group
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Figure 3 Schematic diagram of the study on to MDR P. aeruginosa infection in mice. (a) Multidrug-resistant Pseudomonas aeruginosa infection in a
mouse skin burn model, with bacterial burden, wound healing, and histopathology assessed. (b) Multidrug-resistant Pseudomonas aeruginosa lung
infection in mice, with bacterial burden, histopathology and survival analysis performed
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The escalating crisis of antimicrobial resistance (AMR), driven by the relentless spread of multidrug-resistant (MDR) and extensively
drug-resistant (XDR) pathogens, poses an existential threat to global public health. The ESKAPE consortium of bacteria, Enterococcus
Sfaecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and Enterobacter spp.,
alongside resilient fungal pathogens such as Candida auris and Cryptococcus neoformans, are at the forefront of this challenge,
frequently rendering last-line antibiotics ineffective. This dire landscape underscores the urgent, unmet need for novel antimicrobial
agents with innovative mechanisms of action that can circumvent existing resistance pathways. Antimicrobial peptides (AMPs),
ubiquitous effector molecules of the innate immune system, have emerged as compelling candidates. Their broad-spectrum activity and
rapid microbicidal action, combined with a crucially low propensity for inducing resistance attributable primarily to their membrane-
targeting mode of action, offer a distinct advantage over conventional antibiotics.

This review provides a comprehensive synthesis of recent advances in the discovery and mechanistic understanding of AMPs effective
against clinical MDR isolates, with a dedicated emphasis on novel peptides derived from marine animals. Marine ecosystems,
characterized by extreme biotic pressures, have driven the evolution of a vast, underexplored reservoir of bioactive peptides with unique
structural and functional properties. We detail a systematic research paradigm, from genomic and transcriptomic mining and bioactivity
screening to mechanistic elucidation and rigorous in vivo validation, employed by our group over two decades. This effort has yielded a
rich library of over a hundred novel AMPs sourced predominantly from economically significant crustaceans, for example, the mud crab
Scylla paramamosain, and teleost fish. Highlights include peptides, such as Spasinisiigs, Scyreptinizy, Spampcinsgsgs, and
Bolespleeninyz, 347, which exhibit potent in vitro activity, with minimum inhibitory concentrations (MIC) often in the low uM range,
against ESKAPE pathogens, rapid killing kinetics achieving 99.9% reduction within minutes to hours, and remarkable stability under
varied physiological conditions.

A central focus of this article is the dissection of the multifaceted mechanisms underpinning AMP efficacy. Against bacteria, cationic
AMPs initially engage with anionic surface components, lipopolysaccharides (LPS) in Gram-negative and teichoic acids in Gram-
positive bacteria, via electrostatic interactions, leading to membrane permeabilization, depolarization, and eventual cell lysis. Notably,
peptides like Spasin;4; 165 also demonstrate significant LPS-neutralizing capacity, thereby mitigating excessive inflammatory responses.
Antifungal actions, as exemplified by Sparamosin,s s, and Scyampcing, g3, involve membrane disruption and interference with critical
processes such as ergosterol biosynthesis, cell wall integrity, and induction of apoptosis and autophagy.

Perhaps the most significant advantage of these marine-derived AMPs is their exceptionally low resistance induction profile. Long-
term serial passage studies lasting 50—150 days reveal minimal increases in MIC, typically <3-fold, in stark contrast to conventional
antibiotics such as fluoroquinolones or rifampicin, which can exhibit MIC escalations exceeding 1000-fold under identical selective
pressure. This resilience is attributed to the non-specific, physicochemically driven membrane disruption and the peptides’ ancillary
abilities to inhibit biofilm formation and modulate host immunity.

Compelling in vivo evidence further solidifies their therapeutic potential. In murine models of burn wounds, skin abscesses, and
pulmonary infections caused by MDR P. aeruginosa or MRSA, peptides such as Scyreptin;_3p, Bolespleeninsz,.347 and Scymicrosing.og
not only reduced tissue bacterial burdens by several orders of magnitude but also accelerated wound healing, outperforming or matching
standard antibiotics such as amikacin and vancomycin. Furthermore, synergistic effects have been observed when AMPs are combined
with conventional drugs or biomaterials, opening avenues for combination therapies.

In conclusion, marine animal-derived AMPs represent a formidable and sustainable pipeline for next-generation anti-infective agents.
Their structural novelty, potent and broad-spectrum activity, multimodal mechanisms combining direct microbicidal action with
immunomodulation, and their exceptionally low resistance induction potential collectively position them as viable therapeutic
alternatives. This review consolidates the current preclinical evidence, outlines the translational challenges, and discusses forward-
looking strategies in peptide engineering, formulation science, and targeted delivery to expedite the clinical application of these
promising molecules in the global battle against antimicrobial resistance.

marine animal antimicrobial peptides, against multidrug-resistant bacteria, in vitro antimicrobial activity, in vivo
anti-infective activity, antimicrobial mechanisms
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