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1 BRI e R BRI

REMALTs EEALFE I . Rk AR EE AN
IEE S R TR, AL 1 HRAR R S A2 1Y)
BB, MRARACERRFE, HETC % E 7RO
FIMALTs™" " iz Gk 1 20 4 (gut-associated lymphoid
tissue, GALT). A5G 2414 (gill-associated lym-
phoid tissue, GIALT). }7JKAHICHKE 414 (skin-asso-
ciated lymphoid tissue, SALT). A0k 21 2 (nasal-
associated lymphoid tissue, NALT). HAHCHRELIZH
(buccal-associated lymphoid tissue) FHAHICIH L ZHEN
(pharyngeal-associated lymphoid tissue)FIHEAH SR E
2[4 (swim bladder-associated lymphoid tissue)(/&[1).

1.1 JIBHEEHEHLY(GALT)

W J2 f AT A Y B A Ry, R PR
Fa AR MU B 2 —. MR 4 ) S
ghitly, s — ANy 3B S —BUmE AR
PRI, AT RIREY PR B
Bl i A B S MRS T, AT SR AR
=B A B A B SRR R B R, il
FrREA ARSI, W RGE &A R dii, 25
BURAPTRR G e i 25 BRI, ATl
TTIEALTIRE, TS e L R f g by 220 1Y) 2
g SFLEIR R R R, MR Z JRR
EEWRE L, (Peyer patch, PP)Eif £ BRI EL 45 (mesen-
teric lymph node, MLN)!""\. e 20 42237 434 7 43
N [ Z R E 40 (lamina propria lymphocytes, LPLs)
1L 7 Ptk EL 41 Bfd (intraepithelial  lymphocytes, 1ELs),
P Y R YREE S Al AP LPLs G 4% 2 Fh i 4 S sig 4
JL, GoRiAHA . ELMEAARE . IR AR RN 4H L, TITELs

SEXHEBAR

H. IREXHEER

BB EAR
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FEHTAMAMBAIL R, AN, RIS
(R RIR G R (AN AT PUTEIR. AMA. R 2 40
DT HTA RN 50 2 A 28 25 ) I I A A e
SRUR), REHURITAR . 4EbP i BIR apsfa A0

1.2 BEHEEHEZHL(GIALT)

R R FEITF IR AR, SN E A, MoK
28 AP arey = W Tl N S N N N e AW
WIHEE A5 35 T 2 A PEALAET . R S AT
B, 8RS 62z, 8N MEREEAELER, HAER/N
RES LR, Hanie. M. Zhmdnie. w
S LR R A P, SR AT A S T R Y S R R
S R N T LA DR A R o Tk
R, B — AR A e 2 NS . #ER R
o)X e AN TS ol =S e vt by Nl | DY 3
YA, WERRYERIANM .. RYERIANM . BUOARS A i A
FVRUN A FANBT IR AMA 20k SR ) o3 45k B8 ek
R A — 1 TR A S R — ROk, AT
IR AR R BPEMALT (diffused-MALT, D-
MALT), &= i 3h ) 41 2Rk B 45 44 (organized-
MALT, O-MALT). &1, A& 1K PU T (Salmo sal-
ar)MBEL t(Danio  rerio) R & BL T — R IR
B 20 A A IR L A 2, R Sy B IE] AR L ZH 2 (inter-
branchial lymphoid tissue, ILT), H:H R4 T KBTI
R/ BB, N T 026 = O-MALT
SRR, (EX PP A 2 A B R E DI RE LA Soe
PRS- EIE 3 LI O-MALTIA A R E— 5T

1.3 G EEZHZI(SALT)
BMESh Y R IR G AEH AL, FERREZME

FRERFESRHEBLAR

=W signman

FAERH EBER

Bl 1 (%R ) fa 28R R L 41 21 (MALTS)

Figure 1 (Color online) Teleost mucosa-associated lymphoid tissues (MALTSs)
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BRI, SR, T AR 2 s i s 225 7
ok AR FREE R [FIFLEE AL IR 1, AT R TR 45
TR E B AErEs [ B, gL shh, Ktk
FH R WP A, G A RN R A TR
P Sl Eh Y R ORI, a2 i R A Ak, Bk
— R HATEE F A 2, R R TANAR
BT AR R R MBI 2L, FEHCAE 4 Fiops A= Th R 4%
FEAE. RIS IR BN, L% B
F RN, AN e Y, R IR EO P
GREN . PRI e S T, XS s 4 A
B8y T B SRR v R 1 T B 0 S e B A g .
012 7 I L 3 TR BT AR RN SR AT AR Y,
i A D M LA 445 4% 0 L R 25 2T 20 4 i 45
N HETRER. R, 2 R IR B IS EAT R I T e B
HAGEE, HARERN FE R A TRIERE T

14 BHOGHEHZ(NALT)

L BB MY AR, AR
R g RN, SSRGS T B S AR
BHESI Y Z B AR KA 22 5, (H L8 2% B TE M i 27
FAr LR - A w5 B e
PAFPERIY bRz, BIRZE b MBI [z, #hes b B
ARG S EEE, MR - F LR TT N
BE /3 TR, Bl s i B g A2 S, Fh
bR SRR E S, AREE MR 4utL 6 5
KM, FeZAEUAR A — R IV AEIRTT . a2
b B R P A2y o, R R R SRR
BE L I ANR AL AE S, S
HARSK AR A2 B R, T ISR B 25 S0M
IR S Tl AR D R . R 2RO L s ) B
N A O-MALT (Al Bk 14) Fl—2ED-MALT, MM AL
B R TR RE S T AR A R SO IR
Rty IS ERBEIE B T EL S ALY
NALT KIIRISE, Bl — A e b r b
= O-MALT. F{FI20154F, Tacchi% A7 % 5, 7edk M
filifh(Protopterus annectens) T ik A77E FH B2 Y
AT R E M A AO-NALT, {HHAEA 4 K o
(germinal centen)AJJEZS. F34h, Hofo AN, AT iE
(Oncorhynchus mykiss) & 5B A AE O-NALT———Ff
Bz, RO OR i SR AL R, 2ot B
FEAN G BANMAE LA REMS & AL 1 GE, JF HRIAMFLAY
A L BT 23 T ARIE, WTAICDA. CXCR4A

CXCRS5%PY . {0341 25 0-NALTH B4R ) g iR 75 5
PHE— AT

1.5 FURMEAHSGHA S 21

1A s A5 T35 HE S 0T A Y e i o, S 42T
ALE PR IE A+ 7%, SRZ3k 3 gy, =8
SEUK PR R E Y M 2 B R Ok
A FIR s, A3 S A S AR . Bl A B HES)
Py 1WA e N S LS S AR, P R E T A
FH i BEAA ZH A A IR B B 2R (Waldeyer’s  ring) fl—25D-
MALT™, Y32 5 SR o Uk, FIABERAE & i 3
A A5 B S5 KA I R S RS AR LA il
ST, Bt 2sE = NS, IR S B R w1k
SRR E, EAEAERBMA, (HAEAED-MALT, A &4 K
RN WS AN AR O S BRI, 16 52 B
fRYLT BB = A SN FL S0 4 S B B AL A .

1.6 BIHDGH S

EHRFRA, SE—FPRAE, B DaE S
AR AT AR LT, DR SR st ig LA
TR NS RE B, ATk DA A o SR i ) ] 5
= AL b, HhseyE AL R A Qi fa (Dipnomor-
pha)~ StEf(Amia calva)FN4E g (Lepisosteus)& 1
TESEHE RO B, B SRS ge. BRit
ZHb, A HAT RGE RN R AR, B £T
HeEaA B WIRE NRE, BN ERTHE T
AN, e R T I L S i B A L. £
BTFEN], TR SRt R — N EERMALT, 25
I 052 S SR A e e AR5 R Bt 2 i 5
i, Kk, fE—ERE FrlRESZ 3k H A E R R
AR, VillasanteZs APOV% B, I S48 N AEAE R
A X ZR WA W s, B S T A P A A A
FETEAR K22 5. R, B i O T B 2R PR Ay 1 5 )
WFFER+o0A BR. Yang? \PVZ i 5 LTS3 S B0
st (letalurus punctatusBENFZE K AL+ ARTI0E
ORISR, ITEEEERE A AEMALT, SREcHE M E
BN, AR S RENS A S e S R .

2 W EMALTSH B e Bk SR 1

2.1 B4
BHESH Y BANAE £ ZR A TR TIRE, 1EiEN
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PEGEN B Th R EREEAEN, mHX —DRetEit i
T BT (SRR, BAIIE HA B IERE
Ji A3 UTFARIG RN R T4 S KA e e i e ™Y, R
B TCAT A0 A7 7] AR K L 40 i 32 {4 (variable  lympho-
cyte receptor, VLRFEBHIMY, (HHAEAPIIAIHE
F1, P A 2SR R R A LI R X B A )
FHEE Y. B, RO E R E 3R R EB
AU BEIgM . IgM IgD FillgT" B4, Horfigm”
B 225040 T3 PRAEFNSK 5 b, 78 RS faperh
RIEETIRE. 1gT BAIEMALTH R BAN AT
BE, FES SRR Y. IgM” BARI7E I 6% 22 551
HEA 5 BT A B LAY 72%~83%, TilgT™ BN & T A
BANMAY16%~27%. HHELZ R, HERFIRALIPIgT B
émﬂ@ﬁ%iﬂ%%ﬂ:lgM+ Béﬂ]ﬂﬁ([7{{[2)[3,10,27,35,43,44,56].
IgM IgD" B2 A BE s SR i vk S BLA —Fhofr
BRI B H T 1k 2 ShBE R AR WA Y
—KBYNEIHE. JEoRAOIG K I, 6 S A i
HAFAE IgM IgD" B4, i — K RIgM 1gD" B4
AT BBt B G e B b R VR E B e
BEAh, BB s KB, MHLAZ BRI, 1gMTIgD” B
YA IR MR VDIEE K 20 2, AR AN RIS 2L b i
AR ZERD,

2.2 HIEEREA

B2 IR 1 AR S i B Ry SRR A8 3 F 2
— P L M A T AN D AR R, AR
NS 43 A0 5 1H 52 [X (constant region, CIX)ANH]
AF X (variable region, VIX). HH, CX FEHFE Xig
KAV YRS TR DIRE, IR EAEH] . ThAIfE
F~ PS4 41 i 21 (antibody-dependent  cellular

100

Mg B Mk o G Rk

cytotoxicity, ADCC)FIFMANIESF; VX FZH Tt
JE AR SER SN, ZEFLEh B, REEgEHECIX AY
A, BHEEED Y. pe on SRS, H755Y
TSP BRI K 1gs(IgG IgA. IgD. IgEFIIgM), i
T a2 rh A3 R A HlIgM. IgTHIIgD,
AT EFRI u. 5F1uY,

TgMUZ A 0 2R P e o 5 3 i 12570
TgM ) i (Ighp) FH A4 B 22 DX (C ) ARG A 125 X 20
W SFLE A, a2 Ighu T AmRNAZ
HESERE, 0 LUE R I T IgM (sIgM) Fl s 4 & Y
IgM(mlIgM). KEZHH s IgM#A 44 Cudh #4358
(Cpl~Cuh)FNA bR, THmIgMI H1 34 Cpdd # 5%
(Cul~Cp3)FAS IR, S o6, 1E 6% (No-
tothenia coriiceps) M (Oryzias latipes)FmIgM{L
PIACpZs il (Cpl FICp2) ™%, B o fymIgM H 5 1
ASCugE IR, AR TFL s TR R IgM,
ML FERE T A IgM EZE DM RIRIE A EAE, o0 F 3K
/N }660~800 KD, HERZ[HG= I5EESE, F2EUA—
BRAELE A0, JRAE, — e EA BN gM B FE E L
Fe A SR A0 11 R #2835 rh IgMIgk i 24 AR
K, ZAGIERIH0.6~21 mg/mL, [AHS3Z 27K . 7K.
I RN G R AR S A R Y. kT,
MIEAA L, Z P IgM AR, & iE1E3.7~280 pg/mL
ZIAN(FRY). A HE A sl i R R T a5 ML 3 A
BN IgMPTIK, MERR P IgMBUARMRIR, H 27
A BEFE Y LB R 3] 2T AR
IgMARSE LA O AR B (S A5 2R SE, (H AR
T S A R AR T L sl s, A HGE TR,
i A TgMH B JL [ ] A8 X A DN A A AE R AN i B 28 728,
B A 5 TR S5 ) B A G A Ttk

[ lgM* B 4ilfs
Il o7 B 4y

oo W

RGN

RMEALZ

B 2 (MR G)IeT FlgM™ BAHIEITE L8 R G0 MBI P T 23

Figure 2 (Color online) Percentage of IgT" and IgM" B cells in the systemic and mucosal tissues of rainbow trout
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F1 MBI REREOH SR
Table 1 Concentrations of immunoglobulins in rainbow trout serum and mucus!' "6
Bes R (ng/mL) I (1 T/1gM)/
IgM IgD IgT R (1gT/1IgM)
QIR 2520~5534 18.59~35.6 3.7~11
7701 ~74.9 AR ~7.1 ~63
SRR ~4.63 ~0.52 ~0.31 ~38
BN ~20.06 ~1.22 ~1.55 ~124
B ~280 ~0.84 ~1.7 ~4
M ~221 ~7 ~9 ~23
Uik ~72.5 ~1.85 ~3.46 ~20
BRI ~3.7 ~0.23 ~0.25 ~30
— GRS, (R RN RS W B8 AR 8. (Thunnus orientalis) 0B .28

IgDEHMEN PR IR N Tg A 2 —, FEAREERY R
BT H SRR S R A, T
KN AR Z R T AGR, ighoKEN iH2~16-1>01H
SEIX(CO), M I gDFEAS )y b i fy o] Bl g )
TEMT S FBE D farp,  sIgDHImIgDARSE: i [Fl— 4~ igho %k
DR 2Ry i 7Y, T SR U by R [l igho b
DR T AR, TETTIR (Takifugu rubripes)-
Hg e B B Ak (Oreochromis niloticus) T XAFALE
mIgD! ™™™ #E H AT, LTABRKPUA TR, (UL
fil iy e HP R T 1gD AR KT A 8 1L 8 R A7 P
slgD, 4rFH5M25400F1240 kD, ¥WE K
2~80 pg/mL!". SR, B0 13 T B P b sIgD A T 1 43
PZ 1801130 kD, BHKIE 2440 pg/mL. HiRiH,
TgDZE LT vk B ot v T8, et
TN, TESZEVRTE RN AF AR HURGL S, T 681D
B SR PIesg i, B LS AN I A R I 30
JEUR S TDHLAR BT B ok i R, 2k
IgDA ] REAE A Ui ) 32 AR SE R e il 1 v R 4
PERIPT, (B HAE S v i ELAA R ML 47 75 0 —

R 1 10 2T THY %2 7 e 06 T20054F, BHIT TAEH
ECTEUT R St rh R I T — P IgHEE I, 23]
44 NightMllighl(5r M AIgTANEZ)". JERZ K
FHOEA B IIRERY, T202 14R 4 IgTRIIgZ 4 — A 24 H
TgT7, R HRE a2, ighohe N a2 X
(COFPIANESIEDC. SR, A[FIAEE 281 T & CHES
PSR A AR, FERES fh . 4T, BE(Cypri-
nus carpio) YEAH(Ctenopharyngodon idella). FVG¥E

o, IgTE A4 Cegbsl, HEED PRI TS
HWAB3ANCegb g, =Wl fa(Gasterosteus acu-
leatus) TS FNTIREETON 3B 4 1k, AUKTBE Hy #1111
T B8 1o THE B 2500 5 DY RESEA T T 8 R TR 40 B bt
G2 B P T TG BT R R, BT 1 RIgT2,
HpIgT1 R EAFAEMTE SRR REE W+, lgT21X
AT RS i g TAEAE3RN Y, HPIgT1.
[gT2FgT3, EATEBEA W R LS & aE. b
GEE— IR, ATEE I IE T e T LA RIE AE A, o)
FEZ 180 kD, TMAERNRH £ 2 U L2 B A7 1E,
AR DL A AR D 2 RS B M I T
U B (0.25~9.0 pg/mL){IK FIfiE (3.7~11.0 pg/mL), {H
T THITgM & 76 6 1) FU AR HAE 1M 3 i 4~124
RN, AR R, 2R, 21T
IIRE S ALY AL S Ig A LA K IR Tg X251, #A
I — PR TR RE TS, 6 2 B A [
S P Py A A 0, R o RS2 e SRR
PefE, HMEH &A KRERRFELgM, gm0 45
?‘z%j(%ﬁ}}%#%:‘ﬁlrilg’r[l10’27’35)43)44779].

3 B AR BAN A ghUR G fors

3.1 i S BANR A g Fys B

A A SR A R A AR SRR SR A 45 2 21
WL, SEURMRERSE. T PRI IR,
A FRIE s T R Z B R Y. BRI AR 2
A IR RIS 2 R, R KT
IR A RSB AR SR LB A AR X .
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WA PR, W R YL RE 0T B (Ceratomyxa shasta)f1%
TN B (Ichthyophthirius multifiliis) 52> P4 25
B LU IgT ™ BANM A B AR T A B 41 2548 i
T2~8f85, B IgTHMREE TR T 5~514%, FEtkleT
PR K 1:10~1:160, THIgM ™ BN A EE FigM
WA BEARA. BLAh, IgMETIREN 7E R
AR, 7E. S DFIRERR TP AON1:10, HELERR
FURA R P AR I 20 IR S M IgMBTIARRU . SRR
MY, RGNS PIgT™ BANM MBI A
FAEAk, TlgM” BLNMIAY B HIX AR N T
~24%5. [RIEF I T IgMVR BESE I 1 3~54%, etk IgMbit
R IR F1:4000, THIgTHREETHE T 2~56%, HRFPE
IgTHUARRANN N 1:10(32). SR, TCITE MG B2 5
WY ARA N B IgDAg M R, 78 —ACH (Gyrodactylus ci-
chlidarum)&4e Je 2 WA it se e 2 B, ik HigT
(7 KT i, TlgMARSE AR, st Lt
[T AR e th L ETIRE, MIgMEZRERS R
EFUR D RE. (ARA MRS 1, KRR T B (Enter-
omyxum scophthalmi)[F&Ye KZZ6E(Scophthalmus maxi-
mus)ﬁlé%?ﬁ?i%%ﬂﬁlgM+ B Mg T ™. 78
M i R A A R [ HU(Goussia carpelli) BB AT
TR MAAT T IPUGLE R 1esh, Olsen®e Nt
GPE B A BT A, TR 2/ N U, HAE
HIgT" BAIMIAIIgM " BAIMIH-BEA B 5201k, FEfibfh f)
WFoEh & B, AN SEUL Ik hIgM” BAIEEE
FlgMPTIAR s i34 W E 1N, H &R R 5tk IgMbit
PR LA S8 2 WA 11 94 5 ™). LuoZe ABTF5E &
B, f1 5Lt (Epinephelus coioides) ¥ FIFAFAZ% HL(Crypto-
caryon irritans)EYL )5, G FEZ BREG W H A AR R

SPEIgMPTTIR,  H B2 R S P TgMAE ARl i B
LR AYIFSHRE ). FATERITHIDTTE AN, ILEE RGPy
SEPEIGTHUA AT AZE & 21/ IR (B R G B AR 4 ZUHh)
SR, YA NGE R TR 1
Az, 2R IRERIR (B A S T THU A B2 ) 1T L i 25
/NI B S L (1513), 1o T THRESE Ja X /NI
H iy sl R A 52 0 - o PR AR LU IO 8 28 S (AR R
K22). VA LEWITER, BN AT 7E B BT 7y Az e
G R T R E A AL RE. (HAR— PR, Mk
B T o A [ Fof o 2 A SRR S ) S 22 S0 25 i )7
MR AAAE—E 2T, XS FLsh Y m
TR AR 1 2 TR Tg A i 1o 2 ™,

3.2 WS S BANIL g Sopie [ i

TR A BRI K 7 Ml e R R ) B R 2
—, PRI, % 20 e R Y S DI RERF Y — 12
E MMM TAEE (SO ). SRR S AR
o D DA L HE R A, R BUR IR AR EE T,
T 01 21756 55 B 240 L 0 g 988 B2 I A H1CAR0 o it T J g
o A ER I R A ML it B 5 1 b 7 7R A
EvenhuisfICleveland™ FHB /R 2R [C B (Yersinia  ruckeri)
TR BRI B I AR R A TgM R g T 35 PR FE Jak e
10 dJ5 3 BiFRIL, R ARES &gy, 10d
J&, R UM PR IKF- B 5, Milg TR o3
Ak, SRS, 12 UH0R AR 84 [ (Edwardsiella
tarda) BHEE FIgTHEM . B BRABEEFE IR 20
FEIRAKY, T S 0] dd 2 v L TAE I 25 R e 2 2L
Fik AP, VelazquezZ NPV IR Al B AR R 1R 16
YL e B W R, & I TAE B RR 028 K7 8 3 7 e,

F2 FHAERBRYTILERGAMBEL BB S REIRE B R AN

Table 2 Responses of B cells and immunoglobulins in systemic and mucosal tissues of rainbow trout that survived parasitic infection

[3,27,35.43,44,56]

1gT" B4fifi IgTHe

1gM" Bl IgMf i

R A B prP Sy e Ig T Th B IgMEL
17 TR ~4.8 ~51 ~160 TeAEAk JeAEAk &
iz ok ZF/NR I ~8 ~10 ~10 Tk Tz ¥
il ZF /NIl ~2 ~10 ~100 Tk Tk ~1:10
5 ES NN ~2 ~6 ~100 TeAEAL JeAEAE ~1:10
H ZF/NRH ~8 ~8 ~40 JAEfk TeAE ~1:10
L ESRIVIN:S ~6 ~5 ~40 Tk Tk ~1:10
LF ZF/NRH TJeAEAk AACH A ~2 A A
Il 37 ZF/NRH ARG 3~5 ~10 ! 3~5 ~1:4000
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Figure 3 (Color online) B cells and Ig immune responses in fish MALTSs

M7k B A I B2 . HAR AT IR (Flavobacterium
columnare)iz {1 /YL Ye Wk (Misgurnus  anguillicaudatus)
J5, R IgTRY RS B Ths, Ao & T
IgMP2, sk, Fta(Plecoglossus altivelis)TE i IEYL
BB (Vibrio. anguillarum)10F120 df5, HAKE Fnsgh
IgMANIQTHYFIR/KF- 1 i 2 Tk, HLAESE b hn i i
JERTFRES, MilgDFAKF I E A, il
W, YRR A RBOR RGN, 1gTHY 713Kk K
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Figure 4 (Color online) Interactions between gill mucosal Igs and symbiotic microbiota
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Fish live in a microbially rich and complex aquatic environment, which exposes their mucosal surfaces to a variety of
attacks from external pathogens. Teleost fish have evolved unique mucosa-associated lymphoid tissues (MALTSs) that serve
as the first line of defense against pathogens. So far, seven MALTs in teleost fish have been described, including gut-
associated lymphoid tissue (GALT), skin-associated lymphoid tissue (SALT), gill-associated lymphoid tissue (GIALT),
nasal-associated lymphoid tissue (NALT), buccal-associated lymphoid tissues, pharyngeal-associated lymphoid tissues,
and the newly discovered swim bladder-associated lymphoid tissues. Because teleost MALT lacks lymph nodes, it has only
evolved as a network of diffuse leucocytes within the mucosal epithelia, which is known as diffuse MALT (D-MALT).

Teleost fish, unlike invertebrates, have evolved the cardinal elements of adaptive immunity to protect themselves from
pathogens in their aquatic environment. Mucosal B cells and immunoglobulins (Igs) in teleost MALTs, in particular, are
important players in local mucosal adaptive immune responses. In teleost fish, the three bona fide immunoglobulin isotypes
(i.e., IgM, IgD, and IgT) can be found in varying proportions in MALT secretions, and the IgT/IgM ratio in mucus is much
higher than that in serum in the absence of antigenic stimulation. A couple of functional studies have recently revealed that
IgM and IgT responses are specialized in systemic and mucosal compartments, respectively. The primary role of Igs in
adaptive immune responses has been conserved throughout evolution, as they can neutralize pathogens or promote their
elimination on mucosal surfaces, preventing further infection. Teleost fish lack organized lymphoid structures known as O-
MALT (e.g., Peyer’s patches and tonsils), but B-cells could locally proliferate and generate pathogenic-specific Igs in the
MALTSs, indicating that MALT in teleosts may function as both an inductive and effector site.

Mucosal surfaces in teleost MALT harbor an incredibly dense and diverse commensal microbiota, which is one of the
conserved features. Notably, a significant portion of the commensal microbiota is coated with secreted Igs (slgs), with IgT
being the predominant isotype associated with those bacteria. Recent advances in bacterial flow cytometry combined with
high-throughput sequencing have aided in the identification of IgT-coated bacteria and shed light on the biological
implications of sIgs coating commensal microbiota. Teleost fish secretory IgT, like mammalian and bird IgA, may target
mucosal pathogens for elimination, and coating on the surface of microbiota allows for commensal colonization and
homeostasis.

Therefore, studying and revealing the immunological mechanism of fish MALT in anti-infection and maintaining
mucosal commensal homeostasis is extremely important in fish immunology and even vertebrate comparative immunology
in general. We summarize the current research process on the composition of the fish mucosal immune system, the function
of mucosal B cells and Igs against pathogen infections, and the interactions between slgs and microbiota in this review.
Finally, we outline the future prospects for fish mucosal immunity, with the goal of providing a reference from a mucosal
vaccination standpoint for the prevention and control of fish diseases.

fish, mucosal immunity, B cells, immunoglobulins, mucosal homeostasis
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