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T 3 B B R B T BT R S PE . Nils-
son' " HIFSY K I, LL-37 % B-Bi I % 2( porcine B-
defensin-2, PBD2) Fll 14 & 2% 14 XF & % [C B P & A
2% PG BH M B A AR G (4 AR . Casciar S
KL, BE AR N 4 8545 2 A Bt & K Esculentin-la
(1-21)NH, EA T 355U 6 7, R 5 02 X Hi 2% %
PN TR AN S R A . YT AALHI AT A B
RRFA R K, AR, 4 1IE By 19 fs &
7700 JEk A 4 B ) 7 =X BT 4 T A A, 5 B
JRANEE IR AN AE T HALR 4 4 FRASIRY Ay
1) MR BRI 2) A AR AR Y 5 3 ) JRAERIAY ;4) 3

“Multifunctional” model diagram of host defense peptides
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T SRR AT RE S
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PR 38 A 3 B R A S g R A B N LA A
BE RS AFYE G e 24 0 R0 4 R B EKER T
I 2R I SRR B Lk 9 TR G A Pk TE 40
N, 3 REIE 3 43 1 22 Tl 48 i R 40 561 3 P AL 58
i & A= T R 4 WA AL AR R 40 A
R 8 MR M B — B R A4 FLAR b R 4 A 43
FLIHHE A%, Shan & AR 1 FLERE AT
DI 2 W 473 A7 5 %) A1 ] I R L ok E28 39 4, A Ak A
R A3 I3 T S € 3K R 1 G (immunoglobulin G,
IgG) R ER 1 M (immunoglobulin M, IgM ) I
21 i /1 2 -2 (interleukin-2, IL-2) A 7K -, 42 E5 L
RSRRERE 7, WAL, 15 3 B 1E KA R LA ) P B
# (lipopolysaccharide , LPS ) 5| i (1) 4 i 5 I, 1
FEA AT L 5 LPS 45 & RS K IEH . Dou
G E I, DU K B A 454 LPS ARE T, W
WERER B 5 LPS 455, MM A i 98 38 38 (A
T o RN oW, 9 > — A AL A S R KT
PR Ak A LPS W5 AR R R, 73 8h, 18 &
I 00 JOR 3 T 3 B 92 R Y A JH A T A P AR AR A
S B R R AREBTRAE R, I Ik LTP-20 i i
£ H T # ¥ 5% I ¥ — kB ( nuclear transcription
factor-kB , NF-kB ) 32 {4 3 1 £ [ 38 [t Fl1 2 43 24 5
%4k 2 11 3 W ( mitogen-activated protein kinase,
MAPK) {5 51 % F#AIC LPS Hil 38 7= A 1 42 % R+
JKAET ) LL-37 X AR N 22 A0 i LA G A AR
FH, QR Bk 40 | F Bz 40 B AR 5 R A0 i 45 ok
£t — 5 5 44 i 42 V% 3l % X ( granulocyte-macro-
phage colony stimu-lating factor, GM-CSF) } 1 4|
i/~ -1 (interleukin-1,IL-1) A Wr R /E H , A & 8
of TS RROR A ML OF AR 4 A R -8
(interleukin-8,1L-8) , J5 # i i i 1 )6 3R £F 4k (ak-
tinofibrils, AKT ) . cAMP i & JCF 45 & & H R
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genesis ;5 £ 7)1 #1& promotes wound healing ;6 : 15 I #afb e ZE 4N activate and chemotactic immune cells,
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IL-6; F1 41 il /2 -6 interleukin-6;1L-1; F140fi4~ & -1 interleukin-1;IL-1B: F1 £l il /- 25— 1B interleukin-1B ; IL-12a ; [ 4 I8
Z—12a interleukin-12a,
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Fig.2 Immune regulation mechanism of host defense peptides"*"
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KR WFIE S, Sh ALK 4> W s £ P BB 3(porcine B-defensin-3, PBD3) J# B-Fii

UK 1 ol 22 1K ST AR T S 1 R 22 R 414 MHZ 128( porcine B-defensin-128, PBD128) %15 &
SRR RS R, B R ik BTBIRIOZRIET O BRI S S R AT A

P RG2S g A Inl i i i B— B % 1 ( porcine B-de-
31 fensin-1,PBD1) . PBD2 %5 Wi 1 2 1y 22351 U n

TR Y T Ak e ek . RN TR A T b B AR R - B AR R R AR
BB 0 S R U R R e A R bz 8o BT ERAR GRS I G e e
WL A L TR RENR TR g PR A BB K PR-39 mRNA R ki) E
I A AR 6 2 5 0 G B e e e 0 o TRTZUAORRIESAE UL o B i 10 )
P 7 W TR R T T e A T R L AT DL AL B, WNZE NS AR H R R AR R,

BN b 4n b HBD3 #9774 Griber
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A ST g S A1 R T A T A 40 e e A TR B -
f#1 2% 1( human B-defensin-1, HBD1) /) ik i B 3
CANCI D= A W o il A RN 1 N i == )
VU 1L, X R G5 /)N 3 21 21 G B 18 2 RSRAH
A TRA A A PE SEVE A, 0 PO S5 R B, 1

] AR S TN 7 TG LR RIS, R A R ok b R
iA$T E K — 1 ( liver-expressed antimicrobialpeptide-
1, Leap-1) FIJH 3R B BT # IK—2 ( 1iver-expressed an-
timicrobialpeptide-2, Leap-2) [ # X 3 i5 & & 3%
s,

R1 IIREMEMRFME EREMKRIZE

Table 1 Functional substances affect host defense peptides expression

GBS Ay [0S (EERITEDIN SCHK
Species Additive Test object Host defense peptides Literature
SRR Wi R LR AR TR EIbYE 7R E ) BBt R [42]
Short-chain fatty acids THEREN EEET RN WM L K A 5 A PBD3 .PBD128 [4,43]
B e i . PBD1 ,PBD2 PBD3 |
P e R IR 23 g [l gy PED114 .PED129 [41]
Amino acids =R W LA BB R [45]
w AW $ 1 B T R R PR-39 [46]
2 il N B-Bi R 1 [48]
Chinese herbal medicine DY FRE/NFEH A Tl & RSRAH [49]
AR AR ok Leap-1 Leap-2 [50]
Probiotics

3.2 MEMKREME

BT, 18 ERHAKTE FLsh ) 528 e W
WiZE AT 3l 1 LA S B A v 3 3k i A 288 DL R K-
A ANFRTE], J B B S A A e A

NUEAE B EIR 2 55R a-Bi iR ZK % B~
B i 2 % LA I cathelicidin K %, W LL-37 &3
KT AR P BY HL A cathelicidin 5 % 15 3 By 1
KM S PR-39 Protegrin-1( PG-1) 2AXTEE K N 5
FIRHIEIRAE £ B K PBD2 . PBD3 “5 A5 B 4%
AR FE Y FUER A IR ) 4 R A
FBH AR, BT R A 0B MR | SR LA G )
T B R R B A Y R AR TR A S A
Ik 3£ f1 4% Calisthenic'™ | BMAP-28"" DI K&
Bacl'™ %5 43 ¢ B — B 1 & - 1 ( sheep PB-
defensin-1,SBD-1) & %730 A T 4% £ 91 fL 18 | 1P
WS A BT R S 0 S A o T R I
(1T 240 B ) B i = 977 00 BREE A4 9 45 AR 38 A7
253557 Bommineni 25180 & BT XS YR B B K 40
Fowlicidin-1, 25175 3 B 0 IR 80 H % 2, A 85 W
& % % L J cathelicidins % J%, @1 codCath1'™ |
cathelicidin 5'®" %, Conlon %' % B, i J7 ik 4
W) th A£ 7E Lithobates forreri, Hylarana luctuosa/
signata . Tigerinin-1R 2537 & Ik . Sutomo'®* 7£ ) 24

2 B R A Hp e 66 > BB I E FEH 6 4
R B ) 2 B A A 3 4 cathelicidin % K, Freire
1O N B S B R 40 B AR B A B IR Syno-
eca-MP
3.3 ALK

T 5 B A0 BK A9 2% 8 B A A ZUIR S M | 7 [R] A
YA [) 20 2L 8% B v ) 3R 3K Tl 28 KoK A i 22
5o LL-37 760 40 H R 1 B 48 Jf v 52 4 g
Tk fE R P R E SRR . PBD2 1R BB
WRELALZY & E IR R M R 8 ek (H AR R
FIFFRE b i) 2 38 B 35 5 ) 5 I PBD3 , PBDA 43 5]
T 1 26 B5E 0 it 360 2 21 b SRk i By, PBD123 |
PBD125 I PBD129 = %X 75 5% M P A= 5 2 2 b 3
KRB IRPUE K PR-39 16 B A 4L 2R
ik, HEAT IS E ) A7 B AR P51 T A K,
4R 45 Pt W BK (tracheal antimicrobial peptide,
TAP) | TE 40 1 S8 FH 6 s 40 if v 3% 3K 1 i
BT AR TR BB E 5 A A A R A i Rk
w0 BB A R A AR LSk B E LB
O HE g Rk R,
3.4 EIERBSMEEE

T = 7 A0 K 1) 2 3k i Bl A IR S R AR ki &
AR T 22 R R G A BER S Bl I 0T i S ol
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HIHLATE E B ARk,
3.4.1 WHW

W5 A= ) 3L IR & — B s B R R Y IR R 4 21
Varshney %5 % B, W5 4= FLBR N BT E K Calisthen-
ic & RAE WA FL AN 58 (EAE b R i s e B
ARk & L, W FL S 0 ORI 3 3R A R R,
WHATEEE 1 NS 2 YL IIA] , H T K BMAP-28
R RS 3 Wb FLI S AR5 4 b LI Rl 4T
WK BMAP-27 fy ik T Bk EiH 0
3.4.2 JRBEDIRES

5T 2 A, WL E 38 25 L 375 b ik ok 1) 6 5k
R E AT IR E KO Al-Adwani % & #1,
LL-37 W3R8 5548 8 e 25 UIAR OC | 48 8 s B3 IR
) LL-37 W33k B g AN FE R = o 7RI 15 ]
B R o«-Bi R -1/3 . B-Bi IR -2/3 FI
LL-37 it 78 il 45 2 R0 BE IR s H 3 1A
W, HBD2 SLIH (15 Z 1l , Rk & P,
ML RAE B, 23 52 A 3 B AR IR A ek
S, Wh A= 3L s A& )™ 5 R B 5 A S B 1K A 3R
INEAR G, RIEB AT, U4 R NPT K Bacl 3
PRI 2% 58 & b8, & 5E ™ 5 B, $T 7 K Bacl Fil
Bac5 3N FE kY B A3 5 R O™
i, Calisthenic & H i) ik BS540, 1
RBHIRN LL-37 B9k 8 B g1 ™,
3.4.3 KEBE

W92 % B, PBD2 F1 PBD3 HBAE 4% 1 51 9 441 Jifo
135, PBD3 i mRNA £k 500k F LXK,
{H PBD2 I¥) mRNA ik & 500 % A %, 7E/h
B9 Y60 200 i PN A 3R K i e v, FE R DN Y A0 i P B R
KRR B4, Zupin £ & B, HBD1 1E 5
T 1 0 32 5 23R 1o 1) 2 P R P 1 3 3 o v T R 4
S AS RAR ) Lot . Caverly 25170 & B, B A= 4= e
SCAAE I U PR T BT S TR Y R R R AR AR
M3 %, (5 2 H R FEE I 2 ¥ i 1§ ( Mannheimia
haemolytica) WIRE JJHIBA B H U AE 455 . A RGE TS
IR R HEMREEAE B LR BB R Rk &
P A LA, (HE R A b 2 A LE ™,
Wekn TS & B, R NP K MAF-1 &
NP KRR & B W B 2 A AR, MAF-1 7F
BANRB B AT RIZE N2 B4 H>1 14
H>3 1 47 H> i A > B > I B g >0

4 TEEMERNRIEFAEVSE

T 3 B B K (%) 6 3K 52 Z2 P A 5 38 2 1) A 4
5, 4 Toll #£5Z {4 ( Toll-like receptor, TLR) {5 5 i
% MAPK {55 i % . 5 TLR 3¢ MAPK #H G /E H
) NF-xB {5 7 i % . 4 & 11 £ & B 18 16 &
A

LPS &Y 15 FE4NM 5 , TLR A4 75 1 BK (in-
termedin , IMD ) 52 1415 538 B 9% 900 , ISR AR
Z K #H M ( peptidoglycan-recognition protein,
PGRP) (5515 214 L N , 575 F 40 Md TLR LA
K% TR 245 6, W% 1T R 45 & 55 R A 45 10 55
( nucleotide-binding oligomerization domain, NOD )
1 NOD #¥ 5Z & ( NOD-like receptors, NLRs) 32 i
I JEAR AR 5 43 1 45 3K ( pathogen-associated molecu-
lar pattern, PAMPs ) , i 177 ] 33 L AA 43 2 1 3= 5
JIK, SR AL G G e AE T . AR A X B’
MR AR A 1 T B A IR R R A A R v K AR R AL
PSR A T %) B A0 A, R SR PR A R B
& RN 41 [ & £ B 1§ (histone
deacetylase , HDAC) 2 i i 2 iR 5% 23 I 19 L BE2E
2% H LWk 4% # i (histone acetyltransferase , HAT)
B OIS R 2 A B N v 0 2 R e 3 b 3E
HE A A5 Y AR S5 49 5T 9, 2 2E 3 P
W E Bk AP Dou %1 & I, TLR2/4
Al 13 p65 Rk A NF-«B 1 il & (4 #4H ( inhibi-
tor of NF-«B kinase , IKK) A9 #E iR & i i 1% NF-«B
AR A B A8 K Y 35 . Johansen %51 fF
LR W], MAPK {5 =5 i i ol LLid i 30 3% HBD2 )3
3hF 5 NF-«B i i% &5 1 -1 (activator protein-1,
AP-1)DNA J¥ 9254 8% HBD2 W3Rk, HAh
WAL, W G HE MM EZ K 109A (G protein-coupled
receptor 109A , Gprl09a) {55 51 B BE 5 175 5 8 17 4%
W b Bz oo A 40 B A & - 18 (interleukin-18,
IL-18) A1 40 i /v & —10 ( interleukin-10, IL-10)
T 40 3k, A8 3E 25 7 9 1 32 B 280 K 1 6 35 3 o
BUUR A S e P L, 40 i 8 2 0 78 32 B 40 K
MFRIEZZMES oL FEEEN, E2H
TS J00 5 T e 3 B R O 45 AL A 25
S, DA, 7E R R R s R B R R B s LT,
XL = A T SR 50, 940, Dou 451+
MR R TR AT 3 TLR o3 A4 K [ F 52 K
ARG 18 1 R A TE T 7 AR K A R 3k (L [R]
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X5 F 4 i Ay Z - 6 (interleukin-6, IL-6) %5 4¢ & A
T IO NNAONE , B2 R T R B 75 S 12 A B i 3 7 A
JR 35 1 ) i) AN 5 | A 9 RE I IV, % 45 2R ] ki
HE5R B WHILAA G 5 T BT s IR 2 A R e £ it

SRR HE WA R R W18 3 B A IR AR S ML

izt R 51 T — R AR R 577 4R 5
AL ARAE S, T L R A O ) R 2 ™ U
AT Sl A PN e S I IR K T AR £ 5 sk
A W 6 AL AR Y 58 TR G g N, B ™ R M U
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TLR : Toll #£5Z /& Toll-like receptor ; NALPs ; % H1: ] 4 fitd 5k 11 1 BL i neutrophilic alkaline phosphatases ; NF-«B ; % %% 5%
F—«kB nuclear transcription factor-kB ; IxB : NF-kB I il & 1 inhibitor of NF-«B ; IKK : IkB i IkB kinase ; AP-1; i & 11—
1 activator protein-1;RIP2: 5Z{&#H H.AF FH 4 4 2 receptor-interacting protein 2; HDAC ; 204K 4 25 Z B AL histone deacetylase;

Gprl09a:G & FI Bk 3Z & 109A G protein-coupled receptor 109A ; NOD ; #% Fig

254 R ALZ5 438 nucleotide-binding oligomer-

ization domain; DEFB4; DEFB4 A J§ 4 841 7 [ (P01) DEFB4 (human) recombinant protein ( PO1)
3 WEBERBNRZEENHEKXE

Fig.3 Diagram of mechanism of expression and regulation of host defense peptides
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AL, R0l V9 1 fi 35 B 480 IR AE 2R 3K 1 1) 3 45
P o AR A | 2H U S 2 R AR BRSO
T, 18 32 B 480 K F) AR DG WF 5% 3 A AR 22 75 2 ik ok
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Biological Function, Expression Characteristics and Regulation
Mechanism of Host Defense Peptides

DOU Xiujing ZHANG Jiayi WANG Yiru SHAN Anshan”
(College of Animal Science and Technology, Northeast Agricultural University, Harbin 150038, China)

Abstract; As an important component of the innate immune defense system, the host defense peptides
(HDPs) have various biological functions such as antibacterial, antiviral, antiparasitic, and immune regula-
tion. The expression level of the HDPs in the animal body can be regulated by various factors. Therefore, a
thorough study of the expression characteristics of the HDPs is of great significance to induce its expression to
strengthen organism immunity and resist against pathogens and microbial infection. In this paper, the concept,
classification, biological function, expression characteristics and regulation mechanism of HDPs were re-
viewed, providing an important theoretical basis for regulating its expression through diet as an alternative to
forage antibiotics in animal production.| Chinese Journal of Animal Nutrition, 2021, 33(2) :601-613 ]
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