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Sequence design and structural optimization of porcine myeloid
antimicrobial peptide PMAP-36: a review
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Abstract: Antimicrobial resistance and drug residues in animal-derived foods threaten the global public
health. Therefore, it is urgent to develop new antimicrobial drugs with high antimicrobial activity.
Antimicrobial peptides (AMPs) have attracted much attention due to their small molecular weight,
broad-spectrum antimicrobial activity, and low induced resistance. However, natural antimicrobial
peptides have some defects, such as low antimicrobial activity, hemolytic activity and cytotoxicity. With
the continuous optimization of antibacterial peptides sequence and structure, a variety of safe and efficient
new antibacterial drugs with significant antibacterial activity in vivo and in vitro have been developed.
PMAP-36 is a high cationic antimicrobial peptide with typical amphiphilic a-helical structure isolated
from porcine bone marrow. In this paper, we review the advance in sequence design and structural
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optimization of porcine antimicrobial peptide PMAP-36.
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Figure 1 3D structure pattern of PMAP-36
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Figure 2 PMAP-36 antibacterial mechanism
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IR AP T IR e S BUT R IR TE Ry i i
ZREHLTERR PMAP-36 HEARIA 7 d, (PR
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Ik SR S A AT R T AR
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Table 1 Effects of various optimization approaches on antimicrobial peptides

ez (UREVIRFS AR
Optimization approach Optimization method Optimization effect
A HETR 1) R PG AR PESAT E e () S PR el i M i U SR E T, e

Amino acid substitution

JREEA B kAR
Changes in peptide chain
length

BRI RIS
Recombination and
heterozygosis of
antimicrobial peptides

AESE R PRI AR
Imperfect amphiphilic
peptides

HAb Ay X

Other optimization methods

TR S 11 550 7K P B L H i 45

Replace amino acids at inactive sites with hydrophobic
or positively charged amino acids to increase
hydrophobicity or positive charge

B A S PR T 4 A I B AT 1 A X B 7
T AR

Increase the active amino acid to appropriately extend
the peptide chain or truncate the inactive region to form
the truncated peptide

W AR BT BRI I T35 1 DX Al A T BT B Bt 1 IR
RO IRIIER, B TR RS

The active regions of natural antimicrobial peptides were
spliced to form heterozygous antimicrobial peptides or
redesigned genes of peptide and expressed

T TR 2 5 A e T v T Y B R T J Al 52 56 TR
HHELEH

Destroy the paired amino acids in the polar plane of
amphiphilic structure to form imperfect amphiphilic
structure

A0 IR RS R UL (0 R J 2 eI 1 ik
Antibacterial peptide solution and sustained-release
granules were embedded to form the sustained-release
capsule antimicrobial peptide

Improve antibacterial activity and increase
antibacterial spectrum

PSS HUTE T, R L P
Improve antibacterial activity and regulate
hemolytic activity

REIAE WA, SR DUENE M, AR
il e

Increase biological activity, improve
antibacterial activity and reduce
cytotoxicity
PREPUATENE, FEIRA e
Improve antibacterial activity and reduce
cytotoxicity

SERAE I [H], & be i 1 1
Prolong the action time and enhance the
antibacterial activity
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6 HiRERYE

TG IR K PMAP-36 A% B FLAT T 3% A0 1 776
Pk e ZFp G e AT TG, AR L LS A2 As
PEZBIAAMTHY) 120 SR1 PMAP-36 15 A/
T2 K, FE AR DY R RS T 2 A AR R S B
PMAP-36 J HA ARG AR I FH () — K IRl b,
PMAP-36 K H IS X 20 B S el 3 | 441 i B 35
P PR A RS T RS IR AN R, AR
153 40 A ) ELARBIL TR A TS

] P Aha 3 38 5 T PMAP-36 22 JE IR il B4 |
JRBE I ek Je 24 G . ST EE4H 2R 3K I 2 sk i
R s, ISR T 24 B A S
AT AREE I FECAF R NTRYTROR ) PMAP-36
K. BRTUEILAMIT X, Kokt g2t
FIFH NG Wi RR 1A g Ik . 12 KRB AR B 415
AR TRRA RS AR R . DH9E R, MR ITR
1A e — ol 36 T 1 ST TR R A A AR s 10T
UEAk, IR 9K B AR B B v Ik sk B B K A 4l
B AR, T LA 25 AR N R T
WIKE IR E . B kA AE M )
I, AKXt PMAP-36 47 i8R A& i ol & & il
YK, = PMAP-36 45 A AL AT I E S 7
Wl MEELRHIEA R RS S, —E St
W AR PMAP-36 25004, i H A i dedit
A= it 245 [ S A8 09
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