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BEAh, B R £ A 0 R 22 TR AT AS R AR AR
AN EL B o SR D% (Y A AL AR 5 R AT L Y
W S REFIAR N 8 7%z | RERHIRIS . e bifl
S5 PR REAHIE RS

2 BSRERESE R M R T

AR RGETEDT AN . W .
FLP | A A R AR R e h R S AR
HAr, 7fEfZRElrh R T 2/ KR eResr+, W
i B K (antimicrobial peptides, AMPs), T #ft &
(interferons, IFNs). FH 4 i/ & (interleukins, ILs).
Toll #£3Z & (Toll-like receptors, TLRs), #MA& (com-
plement, C) &%, W] LR 4 53 M 2% S sl 400 il 9 JAL o
A R T

2.1 AMPs

P K SR BT RCAE B IR 5 3 7 28 IR (host
defence peptides, HDPs), J&—2K7E HR A 247
e HEA AR /N2 K", AMPs i 2
FRHLHI R BUR . PUE P A g, |
FEA YR RESHIN . FLETE . BB AL .
FOH AT A N SR S . T4 DNA #5655 DL BHIBr & 1 5
G AT S A B 0 A RE B i AMPs
FLAL4E NK-lysins, B-defensins. piscidins, hepcid-

ins 55,

NK-lysins J& T i 0% 2 A 85 (saposin-
like proteins, SAPs) 8 KWL 1, 2 4 i d bk
T IRE I (cytoxic T lymphocytes, CTL) F1 H #& &
173 240 ifl (natural killer cells, NKs) & i, NK-lys-
ins 5 74~78 DEIEIRE I, HE X IEH &
W2, HAZ4EEREH, 5 6 MRsFIIEE
MR AR, JE 3 A ", i FL 3 Y NK-lys-
ins ELA7 PL B AT IRE 06 1 o £8.38 NK-lysins [F] #£
BABHYIGE. ZMnlimE, iRz EeE
(Edwardsiella tarda), "€ /K< A # (deromonas
hydrophila) fe1% B 3% T NK-lysins 5 H:[r] 2 43
PRI 7R A 1 2 k1 NK-lysins ELA T 3 R M,
Xt K FF B (Escherichia coli)™'™*"™ &l ¥ 1fit 14 5K
W (Vibrio parahaemolyticus) . ¥ N (V. alginol-
yticus)""" . WG HE IR (V. harveyd)™ . 1457 KA
(V. vulnificus)"" . A% 20 ML 3G A P 2= T R IR (Lis-
teria monocytogenes)"" . 4> 5 (035 % BRI (Staphyl-
ococcus aureus) " A B ZEJAT R (Bacillus sub-
tilis), WEIK T EAMTA o Rl 2 A AR [ TR A5 S A

https://www.china-fishery.cn

BARBEWEM, Ak, 025 NK-lysins 75 75 4= HUS
Yerd R [FRE R HEAE T o AR B A% 1 (Cry-
ptocaryon irritans) W], K& i (Larimichthys
crocea) i HT NK-Iysin {13 R AP [ ekt

B-defensins 4 FH &5 1 AMPs, 75 [0] 45 #4
3 B-BCPATHEELL AL, 6 1 Bz FR ik FaAy )iy 3
A ZHREERTR S A AR E AR MY, 12 B-defensins
HA S5WA 9 i) B-defensins AHZELAY TN BE . fil
FZ ALY (E. ictaluri). W90 . JCFLBEER A
(Streptococcus agalactiae) %5975 ) R RERS B 3 T B-
defensins TEZSHR IR [REE, RlE 2= Hr
B 2 JE . (Neoparamoeba perurans) &4 5, KP4
FEfE (Salmo salar) B8 B-defensin-3/4 FEF ik
F EY, $9R B-defensins 75 A AE HUR YL i FE rh
[FIFE R ¥R PERE . N T.& B B-defensins £ ik
XERIGFFE . B . & RHR/RERKTE (Yersinia
ruckeri). FEK S AME . 4E R A E (4 ver-
onii) S 22 [CIAMEANE DA & O AR . 1
KEEBK T (S. iniae). JCFLEEEK R A5 55 % [QFH M A
WA B SRR EE, $R B-defensins HAT I
L BT 25 T T o

Piscidin ¢ i J& i 1y £ 48 A 1% R 255 P BH 2 1
AMPs, £ #E piscidin, pleurocidin, moronecidin .
misgurin, epinecidin, gaduscidin Fll dicentracin %
WA FEH E R . FRAX M . R GE
NE R 4 R AN b Bz 20 A5 it Piscidin S5 L 1)
N s i JEARSF, & A L HARM 2 MR,
HCuigH 2 oM eSS, e I I
PEINE . W8 7K A EP I R D R 3 A% | S50 i ot
H M RES [ R AR T piscidin 7% % 5L Y 2 38 B,
o RN, PRHNE LK piscidin 7] {53 Fe A%
HORAZ K . 20 RS a2 R N A ittt LA
TR MR AL R . B RSN RN & R, $ER
025 piscidin FEHUFFAE RO THHEAIR KNI T .
Ak, HoAth g I AH G 43 F 45 X (pathogen-associa-
ted molecular patterns, PAMPs), 1R JLIEHER (pol-
yinosinic-polycytidylic acid, polyl:C). PB-%ij B (p-
glucan) W HE#% [ 1 piscidin 78 8 1 (1) ik, R
piscidin 75 2P A {5 1ot 72 v 2 A 4R B A A T2

il vh 9 hepeidins(X % £k i %) Fl cathelicid-
ins HA PTG, T A IR 22 G
PRI AN BT . UEIREE (V. splendidus) FTHE
= [ F 4 4 T T 6 € e A K R 3 B R E
FREE AL, af AR L R =2 AR JE ) B
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# PAMPs(Ull B-glucan) fEMS B 3% Tl — 3% 7E g rp
SV

AT DL, 0 BT IR £ 2 A 65 v R 1
RAPESTF, N LT AR B B A 4 ) kg
AER o BB IA EE A BT R G e 1 5 3R
T AT 8 A 0 S

2.2 TIFNs

TR R — 28 BAT P B B AN A A T T
PR 7 LSS A 3 S ALY IFNs,
SRl 4ach TRY . T REORT T &Y TFNs ™, a2l
W& 3 AN IFNs, 2000 1A | 1T ALVR IV
7Y IFNs (IFN-v)*-!,

MFLIE TR IFNs 146 o, B, x. &, ot M
8/C G AR KA . ARl D 2R 4H S AN ]
25 1A IFNs 7] LISyl 4 ASERE, 200 12800
# (IFNa. IFNd. IFNe fl IFNh)(& A 2 kA
fR). 1125V % (IFNb Fl IFNc)(& A 148 2 4~
B k) A I 2K WA (IFND(E A 148k 2 4~ =
iR 4 2% 1) IFNs B 5L sl 18 A 10
B TFNs AU R 1E, 7R 15 e s PAMPs
(T polyl:C) H¥ 5 BEM . b IR, 5T
K, 1 ZFRIEBR (Siniperca chuatsi) ifnc F ifnh B
g 1958 starl F star2 BETR AL IT 75T T 905 W) 5k
( IFN-stimulated genes, ISGs) i F ik, #R
128 T3 TFNs FIIRTFLE 1R TIFNs oA AR 1R 1915 5
e 0 %

WFTFL2S TR TFNs %A TFN-y 1 N85, i
W& A ifn-y N ifn-y FHOC (ifin-prel) BEPH 2 4> 11
AU IFNs, ifn-y F2 GRS 424, st
RN & i R P Y B SR 405 (NK) 2 .
ZAHE . NKT 40 Fias SR A 55, DR M o
St R i CD4” THEBI N 5~ 1. CD8™ 47 T
U L 0 800 PR T A S0, 2R e, o

MO B2 IRPESR B (Red spotted grouper nervous
necrosis virus, RGNNV), £ /N HL (Ichthyoph-
thirius multifiliis) . REEZFEE YIRS 0 3% -
JA 0 11 A IFNs FEARH IR, thAh, PAMPs
(I LPS. polyl:C) tHAEWE L 2 ifin-y 7 6 1Y
FIRP, XU R, 28 1A IFNs 7E56 5F
TR B AR R L o AR ) A R Y A % )
At . i Ik BIREE (Acanthopagrus schlegelii) ifn-y
Al 5 5 JAK-STAT 5 5 38 [ A O¢ 3 A (starl .
star2 1 irf9) K Hi e B8 2 K mx1 Fl isgl5 1) 3Rk
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PR S 11 AR IFNs /2 it JAK-STAT 8 fE i T
(EREE 1
2.3 BHYmpaN =

F A0 A 2S5 G 2R G0 40 M TR] 9] 4 ) —
EBMEHEF, EFEH CDATN. EWgiE, B8
2% 20 BRI PN B R A 7= A o iR R R IR I 1 4
MNEEEA IL-1, IL-2, IL-6, IL-10, IL-17 &K &%
TRR ILs SFW N, Hob IL-1 WREE T B-—
RN R T, IL-2, IL-6 WA JE T 1 8 o 12
JEAN ALK -, 7 IL-10 J& F 11 &Y o SR GE AN A+,
IL-17 V) Ja 24 Joe 22 2 24 M TR 11

28 IL-1 W R W& A IL-1p Al IL-18 P4 ik
R S5IEFL s IL-18 25, IS IL-1B 2
R T 1 P 11 N I s | e et 3 )
SR RES T IL-1B 7EEE P 265K, H RN I 30AS
RAHE], 0GP 88 65 (Trachinotus ovatus) B8 IL-
18 TEM 4 IR L 6 h 5 838 F M, 7 oFleE
BRUEHOS o h B LR, e 7 2 IR SE N
## (viral nervous necrosis virus, VNNV FIfil] 3 4%
HRGL)E 1 d AR B3 Y, a8 I0-18 7EANH

YL 5 [FIAE LR GA™, LR, a2 IL-1 W
TR AE 95 D A A W B e v EL A R Y A T
UIRE -

AR IL-2 R EZAHE IL-2, IL-4/13, IL-
7. IL-15 M IL-21 6 Y, Ao R0, 408,

T AF AR HUBR B8 1 TL-2 WP 505 A O3 7E B
IR IR PEAE TG T AN 2 B SUIR S B (hirame
novirhabdovirus, HIRRV) Ji& J G& % it & I 1 IL-2
FESE A IR i 228 R AR Y R G K
TR [L-4/13 F238 0 3 FIE™ . 2/ K AU
J5 W85 (Oncorhynchus mykiss) 88 IL-4/13 §9 A%}
Fikm i FREY, PR A, 356 (Danio
rerio) 1L-4/13 %Lﬁéﬁhﬁﬁrh Th2 ¢ 2% B F1 90 ] &
P e SO, Ak, TL-2 78 SR e 55 20 i 154 4
Ty T R HEVE T o ¥ VR D) R FH R4 S 2 e ' I
W TES B IL-2 AR T F6F (Paralich-
thys olivaceus) i 1 CD4 Fil IL-2RB4f Jifd i) 3% 58 ,
it =X 20 LAY Ay B S R AR A IL-2 AL B S
CD4" T ik EL 4N AN TL-2RB 40 th 2 25 38 ™,
At I P R 3R 1Y TLs A [R]— 95 e sl AN [R) 95
Jr R g BLA I Ak 2 S o R e A UL S BRI
EEER Y IL-11 JC AL, T IL-34 WI7E 2
6 h BI PR W3 1 VNNV &Y 7 d J5 BRI 68
BEEEAREY IL-11 B EIRRIK, T IL-34 W ARG
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JA TdANTd B EIEY. AR e TN IR (Kleb-
siella pneumoniae) J& Y4 J& , 43 W 5 (Lepisosteus
oculatus) B8 IL-8 B 3F LR, i IL-10 B 33k 0
WETHS, BRI AT W, AR E) ILs 76 A 8 £ il
SRR o A2 220k e b B AT W S A I A v 2
X AT RE S AN A] TLs HAT AN [H] 1 G 8 S5O0 A G o

2.4 Toll HZ{E

Toll #5218 & — J & 57 B9 BE % )] PAMPs
I 175 T G BE BN 43 F I 20U 32 1K (patterns
recognition receptors, PRRs), TEHLAA ) 5s R fn 3%
S LA K3 I 2 T 3 A v R 4 AR
W FL2S A2 TLRs HA KM, BT —1
W5 AR T & X (leucine-rich repeat, LRR) [ fifl
HMIX L — AN B IR R — AN A Toll/IL-1 52 14 45k
(Toll/interleukin-1 receptor, TIR) F4 il P} XM, IR,
KP4 kM 134 TLRs(TLRI~TLR13), a2
W& BL T 20 20 4~ TLRs™ ., #2144 K4
L2 TLRs #b (Bt2k TLR6 Fil TLR10), &4 4
JFTHEA B TLRs, {446 TLRSS. TLRI8~TLR20,
TLR22~TLR28"Y, Hii, X F 3K L5 TLRs
PRI A R E o 7E B8P & 3235 1% TLRs F 22
A TLR1~TLR4. TLR7. TLR9., TLRI12. TLRI18,
TLR21~TLR22, {HZ, HHiX T TLRs 7E#FR 1Y
RIEDNREWF AN 8>, HEZDIRNEIR R E,
FEANTRIER Y, | 25 AE HURYL B PAMPs HIU% Re % i 3
A SE TLRs 3L K 35 . LPS il KZEBF (Scoph-
thalmus maximus) J& , L8 (2 725 4 K
Fip B2 B, I polyl:C HIFL KZEEEIS 12 W1
552 RutF iR 2 LR, ROEE Y dr2 76 N X
RNA 5 8 B B il ™, 27/ R HUR L 5 BE
WU (Ictalurus punctatus) B8 ¢yl F 19 IR 5
FLAFREY, LARBT R, 8 TLRs 786254
TR IR A o AR R FEAE R, (R U A U e
IR UL R AG 58 B A R A ST . AN, 7RIS 4
s EREE AR, B TLRs KA E kA2 1k,
FA=TEH2MRE RS, BSUR T l(Taki-
fugu obscurus)BBH Ir18 F1 1122 Fe R Rk K i &
VA, WER R a2 B3 B T IES, Atk
fEAEBEARER (Gymnocypris eckloni) 88 tlr] 133K
BBV, W a3, dra, dr7 e 2 IR R K
BETWM, FARPISERY], 685 TLRs 7EHLIALH
LU LA S A A R v R R AR o

2.5 #ME
M R G5t T 35 AN E B LR, FEBL
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AR 18 2 TR i 2 Rt 17 e i i v 4 Ok 4 AR
FHPY, AMA GO IR AR 4G 4 MR iR AR L 5K
PGB MEE R IR, 3 FPIG BRIV L
JiE 1 i 42 A %) (membrane attack complex, MAC),
TEG MAMARTR e, SUEPUAE G5 Clg
255, SE2 A Clr HENGML, Clr BS TS Cls,
A6 Cls 24 C4 ly C4a Fll C4b Jy Br, C4b 4k
G R MR FIFERE S C2 454G, BiJs C2
Bk Cls 241l C2a Fl C2b, C2a Fl C2b 76 4 il &
I AL C4b2a H AW, B C3 5640EG, %MK C3
4%y C3a F1 C3b, C3b 5 41 | 1) C4b2a 45
FILIR C4b2a3b 51K, B CS 56 1L, 1155
BOE AR, AT Y 20 B RE RS A0 LPS . RSB
(peptidoglycan, PGN) f£ 7E I}, C3b %4 & 3 41 il 3%
Mt BN F454, B T X D HFUIHIm A
20 A 160 JE 1 C3bBb & 4 i, IS5 AR T Y
C3 KAk, ZBEV LIRALTE 211 C3 2 555 iR
o fEEHER®E T, HEMa 555 R (man-
nose-binding lectin, MBL) 1, ficolin 5 13 4= ¥ 3¢ 1
454, ZJEiid MBL AHOC 22 % B2 &5 11 B (MBL-
associated serine protease, MASP) i 1k C4 Fil C2,
IR HEA G 2 MGRAS AR Y C3 B AL IR C5 561k
B AR, IR 3 NEARTE U C5 AL 2L C5
43F 2k C5a Fil C5b JrBL, C5b 55 C6 Fl C7 4541
JE Csb67 A1k . ZE A RTE ALK 5 Co-
COEML MAC, W4 FH ML, HENE
Yisns i, 5l R dIsE T,

R HA 5L AMA Sy - X SEh
o> FAEBA B R RGA , JFTERG R A Wy i g iod
B R R LIRS, FIRPED (Sebastods schie-
gelii) & 4t 1% 98 B (V. anguillarum) J5 cls. c8b.
c8g TE M 1t g 3 LR KGR, Bk (Misgurnus
anguillicaudatus) JEYLE /K M 36 h J5 3. 4.
clgb. 2b. c8b TEHEL P IR IEDY, AL
1 (Ctenopharyngodon idella) J&Ys W& /K < B 1 Je
4 h BB Y 3 mRNA JF iR EiRFRA BRI
W, BRLSURMAAE N X SRR P R Y i A p
FEAE—E I e, T H, 25 /NRHE . HEH R
F% A5 2 A IR T I 7 2 2 R A R TR 1Y
FEIRCN - PRIR R ZH ZURMAAE A R 905 R A )
G B R . i RA R C4 RE R 4
1 IL-1B8. tnf-a SRR ERGK, SR RAMARSE
e A8 2 1Y SN SO 3k B v [l R A 43R FE Y o D
TR W 2338 3k TP AMA R 58 BT T AR A
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W 7K ACEA L B T AR A AT C3, IRl MAC 1Y
T BT 396 2ok A A R G A AR K YT, X T
L AAME RGPS 5 AR RFR AL Yu
OV LERNYTES (Trachidermus fasciatus) W i [ 5 58
T — A~ B iy MBL [a] ¥ 5 P CL-11, 7] LA 45 &
MASP Jf# % MAC f/KF-. Mu 5 1R e B %
ARt (Oreochromis niloticus) " VLM % E T MBL #H
KFE 1 34 (MBL associated protein, MAp34), HmJ
LA3E 4 MASP 5 MBL 1 45 £ Ifi 0 il 5 4 3 ik 2
AT

3 M RERNELE NE G AN R T

2SR R BT i DR e 2 T3 oy P T 8 1Y)
MY o 30 0 S e N 4R T A &
() 20 Jf S 38 R B 2R LAY S I IR VR B B I 2, 17 TR
T BRI J5 W I A, IR R B A A s
oAz, HRZHAUE S T MR B 4n i, HE
GIEF D F EEA T AZ AR (T cell receptors,
TCRs) I #EER 1 (immunoglobulins, Igs) 5 .

3.1 TCRs HHx%F

TCRs /& T 4l R A FRFEPR &, B Tk
Y AE AR, R S TR R R P SR RS
[ A2, SR B R s Ak br R . R o
A 4 FhTCRs, sMPETCRa, TCRB. TCRy FITCRS,
Hf TCRa, TCRB AL MHC B &0 F45 4
KB ;s TCRy Fil TCRS BLIEWUMLIR, #RIE T 40
ff1 3235 TCRs (AR, BUZAEY T 4 i ) LUy 2
MY o-T 40 AT 8 40 . fa 2 A
TCRo.. TCRB, TCRy il TCRS 4 #f' TCRs, H. T 4
J At BT 43R af-T 40 M AN yS 4 AR, 5T K,
pE . A A B RE A SR 21 TCRs 193
ik o BEEE TCR o #E K& A AR 35 FF W (Flavobac-
terium columnare) P15 2 i W2 LRI, 1M
. TCRy WITEIBYL I 4 JHI 522 1R ERIE", V8K TCR
o Fl TCRB TEFEAR B AT YL 5 4~21 d ¥ 1t 1 3%
VIR, T TCRy Fl TCRO AXAE RS 5 46 4 K
B LR, A, Z2FNRE . KEEIR
fig LA 628 TCR ZESRZH 2L ¥ 36387, Lk F
ST W, (804 41 TCRs 169 R E iR e b
RAFE LA

iR T AR A B A CD4 5} CDS
ERMEAMC . MR AP, HiH CD4-1" T 44
ZLH CD8o T 4 M i i 217", ) v i fek 22 1

R E K7 2: 2 E /) sponsored by China Society of Fisheries

J 5 (infectious salmon anaemia virus, ISAV) JE&Hs
KVGPEEE (Salmo salar) 5, FECE WD, Kk
JE A S R AN 22 JFC ) 2 AR P A B £ CD8o T 4l
J U, R Sk B ISAV YL n] BETH #E T CDSa”
TN, BEAl, 22 /NI H JER Y (1 o il i 22 J )G
#F CD8a” T 4fi il 321, M2 i) CD8+ T 41 iy
SFL2 e T A Dhse A2, ik
WEIT BB, A 88 A B A R AR AR b & 2
YER
32 REKER

o2 BRAE 2 B A0S 3 BRI G 8 1 25 L
N EE Ry o AR Tgs, BIUiR, e AP
Dt K s DT o v R A OCREVE ] o BRES & AU Tgs W
= B YRR ICY) . BT, fFEMEhe gkl
3% Igs, 43504 IgM., IgD Hl IgZ/T™71 . il 7k i
H IgM EZ LA RAEIE AL, 10 IgD W LA
AT, & FEATTHG . 456 % bt
JREUCT 1T W0 LSRR sl 2R G BT XA A T 1l i
W EREE R T, RS SRR R R N . BRE
I Tgs REWE B 22 Pl Il 2 30k o AR BT AT JR%
YURENE I IR S SR RE R T igm 1 RIRTY, 2D
JIN HUBGL BRAS o by B0 B Hy £ U G igm 1)
Fik, WK HEME . FARWEE (thabdovirus)
o 1\ (argulus) /& Y BE 45 [ I 58 W7 35 1Y 68 (Labeo
rohita) B8 igd ) FRIE 7, MR EATE N Z /)
JICHUBR Y i 35 1 8 0 8 28 S vh dgr () 3R IR
i 1T B A AR Y = AU R BT 3 R K 2 J%
LAl A RE IS LI VR B EE REAR rh igr IR, 1T
PRI T Igs, BR T AERIRER N
SRR E SRS, TeT 76 34 RS v R k #5
YEH o W6 1T Sk = T B A RE PR g R0
RIE . LW, TEXTFAE BB BT s

ZR PR, SR e R I I M s oy
7 SR ZE AR IR U E W 28 B b ke P
YEF, 2 A S G0 52 ot s 1 3 B2 s 40, AE i
By fa g SRR e i FR rh 2 OC B

4 FEWER SR R

SRR R (Y B B N A A, H
[ F -2 LR AR e Y F 2] o AR SR B A
THRE R 5E BE MR 2 PRUIE A IS f BRE 1 B BT . 52T
BZEM RN R AN R | EYNE EIF
Yy R 45
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41 HEEZE

SR 2= R F R AR E AR (5 .
fifi . OREE) . RHEFIEA YT, KPR Fi
iR i) 2 T BOK R AF(Rhynchocypris lagowskii)™ 82
LA | B MELZZ 858, MR K, Fb
JEZIRIE, Gl a2 AL . PGB %
VAT SR o ok A R 1 R L £ B 2H 2 R
T AT L e 2 3 T S S B AR A L R
B FEUE Y AR MR LA B RIK
WIZRE . ShlkE . S RIRFES ik B ok 2
PG EOHE GG PR (Acanthopagrus latus) BRFE 53
WG Z | A2z LA RS FUILEE | 553 Al 22 F R 5
A, EIR Rz ST FRR R T T A5 ]
PRMZRoKM . 2R LR idE . LR i &
YA . BB KRG AR S BOR AR 2 K 2 ()
VAR 9t N 10873 N 11 A= 7 93  IUB =
ARSI KE FZAR b R e s i ™, SR ek (A
18y 7] SIS (Anabas testudineus) B LR
R BRI IER . BR RS 3
[N N1 | 711 0 I e D RESS AN
PR . EIR RGP K, o 2 BRI
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Progress in research of the immune-related molecules in
gill mucosa of teleost fish

*

LI Xiaoxia '*, QI Zhitao "*", CHI Shuang®, QIAO Guo *

(1. School of Biotechnology, Jiangsu University of Science and Technology, Zhenjiang 212003, China;
2. School of Marine and Biological Engineering, Yancheng Institute of Technology, Yancheng 224051, China;
3. Yancheng Biological Engineering Higher Vocational School, Yancheng 224000, China)

Abstract: Gill is not only an important respiratory organ of teleost, but also a structural foundation for ion
exchange, acid-base regulation and nitrogenous waste excretion of fish. Importantly, it is one of peripheral mucosal
immune organs of fish. The mucosal immune response of gill is the hot research topic. In this paper, we firstly ana-
lyzed the structure and features of gill. Then, we summarized the gene expressions and molecular functions of
molecules involved in the innate immunity and adaptive immunity in gill. Antimicrobial peptides (AMPs), includ-
ing NK-lysins, B-defensins, piscidins and hepcidins, are important innate immune molecules in fish gill, which can
directly inhibit or kill a variety of pathogenic microorganisms. Fish type I interferon (IFN) and type II IFN in gill
can be up-regulated by bacteria, viruses and parasites, indicating their important roles in gill immune response
against pathogens. The interleukin (IL)-1, IL-2, IL-6, IL-10, IL-17 and heterodimer ILs are mainly expressed in
gill, but possess distinct time-dependent patterns following pathogen invasion. Toll-like receptors (TLRs) are
important pattern recognition receptors of fish. The TLR1-4, TLR7, TLR9, TLR12, TLR18, TLR21-22 are highly
expressed in gill and up-regulated by pathogens. Fish possess similar complement molecules as mammals, and
these complement molecules are highly expressed in gill and significantly up-regulated during pathogen invasion.
T-cell receptors (TCRs) and immunoglobulins are the main adaptive immune molecules in gill. Similar to mam-
mals, fish have four types of TCRs (TCRo, TCRpB, TCRy and TCRSJ). These four TCRs are induced by bacteria or
parasites in gill. Three types of immunoglobulins (IgM, IgD, and IgZ/T) exist in gill. IgM and IgD in gill are
involved in the recognition and binding of specific antigens, while IgZ/T is responsible for the mucosal immune
response. Lastly, the effects of chemical factors (such as heavy metals, pesticides), biotic factor (such as bacteria,
virus, parasites), nutriments, and vaccines on the structures of gill were analyzed. Heavy metals (such as copper,
arsenic, mercury), pesticides, and pathogens invasion can destroy the normal structure of gills. Nutriments and vac-
cines have positive regulatory effects on the immune function of fish gill. This study may provide guidance for fur-
ther study of the functional role and response mechanism of gill in fish mucosal immune response, and provide
theoretical basis for the research and development of immune prevention and control strategies for pathogenic dis-

eases of teleost.
Key words: teleost; gill; mucosal immunity; immune-related molecules
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