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HEE: FeXZ AR (FeR) 2 — P RIA1E Sy MR T IR 32 4R 73 1, 1t 22 TR A, T8I 5 S e BREE 1 (Ig) I Fe B 45 &
1 S0, 9 98 DR 8 TSR e Wk A P 5 R VR A B S % IO o T LR FHRACE R R B IR S B 45 2] 1 T i
FeyRF ol 28 2 (K (FeyRa) Fly 025 2 K (FeRy) WIcDNA 751, SR H AEWME B A X FeyRaF FeRy R ¥ 51 #E4T
TUEAE A>T, SERT 5t 8 BPCRAGIN 7 FAE AN [F] 2H 4UR &1 B IV 7 7 LA K £EPoly (I:C)FMLPSHIH S Sk B FR =
5. G EIR: FeyRalf)cDNA4K 1677 bp, FFJSU BEHE 954 bp, 4f317 MR IEMR; FeyRat {5 5 ik f24~
IgFE AL I B, (R S TE X AR A X o FeRy WEIEAEAE2FIE R, 7370l iy 44 AFcRy 1 FIFcRy2(f & FeRy2afll
FeRy2b AN BY 2 F M AR), BT S S BE . B REE IXRM I PN (1) 90 928 52 PR IS S R Vi 10 22 P (ITAM) R R . R TR
5 AR B 2 BT 3R WML 68 F cyR o5 B 55 YR il FcRIAH [F] 22 4% 51 (30%), ML FcRy1FIFcRy2a/2b 5 304
FeRyAH [F] R Bt e 1l 3540% . HLIRIE BIRFeyRay FeRyVRIFCRy2a/2b7E Sk B« LT AN b 26 7k 4 v 4l
WHERIL R RFeyRo FeRy\FIFcRy2a/2bE SR A fHE 3R 5 fe i, LPSHIPoly (I:C)RIUS, FeyRow FeRy1

FeRy2a/2bfE 3K B F I EGA i3 1, X R WIFeyRAEN LR HUAN i AN P 25 Go e P T R A F AR A .

X8EiR: Fe321K; FcyRa; FcRy; WLl 7»7raiff; FFE

FESHES: Q3441 SCHRRFRIRAD: A

Fe32 4 (Fc receptor, FcR) & — Fi R IA 7E S s 4i
it 5 3% 11T ) B 28 BK 2 B 2K (Immunoglobulins
superfamily, IgSF)%. i1, & 7 % R 4t e & B &
A G 88 R 440 T G F 4 T L LA A5 G G
FcR. Z F A& EKE [ 52K (Polymeric immuno-
globulin receptor, pIgR)FIFc5Z & #E 4> F(Fc receptor
like, FCRL)Z . RfA R, FoRIm I 5 3 S Bk 2
H (Immunoglobulin, Ig)#) A& E &1 K0S 5L
F Mg R H AT EE A (Homo sapiens)Fil/)
B (Mus musculus) O % % H BB IR B o B E 1
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BRI E A dUMBEOE . FEBE B 1 A 1
SESEAE NI T S e S B, DL S 5 e e Bk e
H s AR AT 2, FeyRS 5
LRI RAIEATE A e SN o A NN B, AR
i S1gGR I JJIAE], FeyR A PSR &SR A 1)
FcyRI (RIA. RIB. RIC)LLKAKE M /1 FeyRIT
(RIIA. RIIB. RIIC)FIFcyRIII (RIIIA. RIIIB),
Ab, FE/NBR IR I T RERE )] IgG2aflIgG2b

HEEWB: EXRAARFFE4(31172431F131602184) %% Bl [Supported by the National Natural Science Foundation of China (31172431,

31602184)]

TEZ B THEA991—), BIALALBE N ; Wi/ 04 ; B FC 07 RN #2853 F S8 % . E-mail: wangpeng@ihb.ac.cn

BIEEE: kK%, B9 % ; E-mail: yzhang@ihb.ac.cn


http://dx.doi.org/10.7541/2019.004

28 K& A& Y ¥ 43 &

[20—22]

1152 K FcyRIV o TE2(Bos taurus)~ F(Ovis
aries)~ ¥ (Sus scrofa )M 5( Equus caballus)555 &
B A R S FeR B Te R S T, R B T
—LREA I AIRHIE . B, 24 AR H AR
SR BTG FeyR, R4 T AR B FeyRITA L &5 45
FIU Tk cathelicidin Z % FIVE 7510127 . 5340,
A B FT R N TR S 27 48 i e 0 T ¥ I FeyR
(chyRHA)[zg] o

E =E T 7L 30 W0 1) 5 SRR R A 2R R R I T
FeRA IR R, T4 5% 1 SR FeyR BT 98 BT
A M FARIE . 20004F, Fujiki®ss™ 8 UHE 81 (Cyp-
rinus carpio) K BLER N F/N iR FeRy = FE [RIYR 1) 4
F; 20064F, Stafford ¥ YL BT £ SR . [a]
(letalurus punetaus) i FE1S 2L S5 FN D e _F PR
I AL FeyRaEL A RV ME I FCRL (IpFeR1), I H
RINE RGeS FRIgMFc B et 456 . ARTTIE S
1k, B RULEE(Oncorhynchus mykiss) FeyRFE R 11 70
B 5 0 1R DL HROE . 06 B B BERFA K
K, WG WRIETCME, Jo VR, EEE R R
ANVEFI G 7R 2 & v, I 3R [ 31 vk K SR TE )
AR AR L A e DU 68 S B 50 % 5 v [ 45 3
FeyRIJoMIyiv 3, BFFT 1 H PP 51 R 45 R RRAE DL S A0
ZURN A M 0B R 0K 79 A7, IX AN FUFcRAE 5 #E
Y AR TR SRR, A S I ST
FoyRII I I REBE E 1 4T 224l

1 #RERZE

1.1 SEIEMR
S0 F ) AR 9 S 1D 9 VT K T 6 5
B 3%, SEE6 R0 7R T A R B K AR A I A TR
TR o T 1y LA ] % 2 A TR SCRR[35]
BRRETISEALHFRNRE  BGEM
AT (50—70) g, BRI fG R B SK'E . 8
M. BORR. Elm. Rk, BE. BFRE. OAE. ULA
FRG L, W R AT
BERETHEALNFERIIRE  FEHE
YT 853 — 4, 5 — A IR 51100 nLIG R PBS, 25
T RE IS 100 WL LPS (E. coli 0111:B4; 1 mg/mL,
Wi T-PBS; Sigma-Aldrich), 5 =20 IEE7E 55100 pL
poly (I:C)(1 mg/mL, ¥ f# T PBS; Sigma-Aldrich).
BE 54> 570, 12h. 24h. 72hA1168h& HL3 B i1,
IR Bk B 22, R R AT
1.2 FcyRoFAFcRyIF EcDNAE KA 12
RNAMJIZRENScDNAE—$EARK  HTri-
zoli 7l (Invitrogen) A\ F ik 2H ZAFF 5 o 32 B
RNAJ S8 5 e DNA, VR4 515 WOCHR[35] -

FcyRoFIFcRy I £ cDNA A (8] F B B [E]R 52 b#

AR 4 0T 68 1) c DN A SCJE 43 3 3k 3 FeyRo Al
FcRy W3 1373 cDNAF 1, et 51 (R 1),
DLk B cDNA AR 43 B PCRY B FeyRa I FeRy
T3 cDNA H a] Bt . PCRFFWIZE 1 %55 I b it
JB: KR IS, E SR AE R A BR A ) 58 ik
MFE

FeyRaFIFcRyI EcDNAFFFI3'-F15"-Kiw
18 P8 315 FIFcyRoFIFcRy IV FE cDNA H [E] 35
Iy A, BRI SII(R 1) DK cDNA S
1R, #ATRACE-PCR, 3k453"-F15"- K [y 41, 5+
6] 7 71 954215 31 4 K- cDNA T 1, fi J5 R AR X
(Untranslated region, UTR) % 1151 41(% 1) RIIEHF
P A2 K cDNAFF S, PCRI“IZ HLIK . NI
B AN K BA I v Bk A R A R, B
R E S AR R A AT T e

&1 AXHPERABSIFS

Tab. 1 Primers used in the present study

ElEZER S ElkZ 2l BGRE H&

Primer name Primer Sequence (5'—3') T, ('C) Application

FeyRo-F  ACTCAGCCTCCTTGTT 66 o R )
GTTTCA B
FcyRa-R  ACTGGAGCAGCCACT 66
GAGATTA
FcRyl-F GCTGTGATGGGAGGC 66
AGATTC
FcRyl-R  TCCGCTTTCGGTGGCT 64
TTTCT
FcRy2a-F  ACCGTGTCTTTCATTT 66
TGTGCCT
FcRy2a-R  TGTTGTTTACCACCAC 66
TCACAC
FcRy2b-F  ATCTTGGTCGCTCTAC 66
TCTTG
FcRy2b-R  AGGTGTCCTGACCTT 66
TATGGG
FcyRa-R1  GATTACAGAGTTGGT 64 5'RACE
TTCCCTC
FcyRa-R2  CACCCACCGTCCACC 64
TCTAT
FcRyl-Rl TCCGCTTTCGGTGGCT 66
TTTCT
FcRyl-R2 TAGAGCACGGTGAGG 64
ATGATAC
FcRy2a-R1 GTACAAGATGGTGAG 66
AAGGACG
FcRy2a-R2 GTACAAGATGGTGAG 66
AAGGACG
FcRy2b-R1 CAAGAGTAGAGCGAC 66
CAAGAT
FcRy2b-R2 CTGTGGATACCCGCC 66
AGTGA
FcyRo-F1  ATAGAGGTGGACGGT 64 3'RACE
GGGTG
FcyRo-F2  GAGGGAAACCAACTC 64
TGTAATC
FcRyl-F1  GTATCATCCTCACCG 66
TGCTCTA
FcRyl1-F2 AGAAAAGCCACCGAA 64
AGCGGA
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Primer name Primer Sequence (5'—3") T, (C) Application

FcRy2a-F1 CTCTGATCTTGGTCGC 66

TCTACT
FcRy2a-F2 ATAAACAATGGCGGA 66
CCTCCAC
FcRy2b-FI CCCATAAAGGTCAGG 66
ACACCT
FcRy2b-F2 TCACTGGCGGGTATC 66
CACAG
FcyRo-FL-F AACATGAAGCTCTTA 66 27 Esans
CTCAGCC
FeyRo-FL-R GACTTTGACTGGATTT 66
ATTTGGAT
FcRyl-FL-F GCTGTGATGGGAGGC 66
AGATTC
FcRyl-FL-R TACACTGTCAAAAGT 64
GGGGCAT
FcRy2a-FL-F ACCGTGTCTTTCATTT 66
TGTGCCT
FcRy2a-FL-R AGTCAACAGCCACCA 66
ACACTA
FcRy2b-FL-F TACTCCAACTCTCCAT 64
CTACTC
FcRy2b-FL-R CAGTCAACAGCCACC 66
AACACTA
FcyRo -gF  TTCCACACATCCACTA 66 SERF SOt
CTACTTC JE BT
FcyRa-qR  CTGTCACTCGCCCATA 66
ACCTAA
FcRyl-gF GTATCATCCTCACCGT 66
GCTCTA
FcRyl-qR  TCACTCTTCACCCTCT 66
GCTACT
FcRy2a/2b-gF CTCTGATCTTGGTCGC 66
TCTACT
FcRy2a/2b-qR GTACAAGATGGTGAG 66
AAGGACG
EF-gF  CAAGGATATCCGTCG 66
TGGCA
EF-gqR  ACAGCGAAACGACCA 66
AGAGG

1.3 FcyRoFAFcRyIL EFFIWEME DRE D
FIHExPASyfE 4 # 1% T2 (http://web.expasy.
org/translate/) ¥ 3K 15 [ cDNA 7 51 Bl 3 5] B2 1) &
FER 751, FSignalP 4.1 Serverf2 /7 (http://www.cbs.
dtu.dk/services/SignalP/) 7> #1155 ik, FI TMHMM
Server v. 2.0F2 /% (http://www.cbs.dtu.dk/services/
TMHMM/) T 85 J5 X, F SMARTTE £k 3K 14
(http://smart.embl-heidelberg.de/) Tl 25 FH 5 ft) 45 14
. FlClastalW2. 151 2 5 EUXT R B 7 515 A
MEGA 7.0 {145 427%:(Neighbor-joining) K 2 R 4t
HEALHS, H 25 B e (Bootstrap) 10007 TH 5% 70 32 HY
BIEE.
1.4 FcyRoFAFcRyIF £ EF Y FRIXIRN 54
i3 CFX Connect " Real-Time PCR{X (Bio-Rad)
Fr i FeyRodRN Fe Ry PRI E W85 AN [7] 2H 2R AAS [7) 248 g
WREFR I RIE K, EF-1a3: NN S, 525
7% 7 &PCR (Quantitative real-time PCR, qRT-PCR)

S B 38 R0 R R S AR I [R) SCBR[37]. qRT-
PCRMA& R K A2 740 T : M BE )5 I cDNABEAR4 pL
SsoAdvanced”™ SYBR Green Supermix (Bio-Rad)5 L.
250 nmol/L % [7 51 #)4+0.5 L, & NAK 10 pL.
P88 2 R AR 0 95°C 3min, (95°C 20s. 60°C
20s. 72°C 20s)45 MG, fi )5 M65°C F]95 CHs I
Wik, S HNSYI R W3NER, 4
K2 AL
1.5 HI&8SLE NS A MmeE LR T B 4mpnTr B0
ik

FH VR 55 4% AT 6 2. 75 ik X IfL 5 57 B I DMEM
B IR 100 U/mLTE & & . 100 mg/mLEE 5 &
A1 25 U/mLATF 2 A0) 1 B8 10 SHRE WL Sk B 4128
BT B8 J 42 4 28 1ok Je T (W R A2 2100 mm), 24 5
i _FRDMEME; 77 W [F] b A9 4% 8 5 K54 mL4H g &
TR 8 NN Sz Percoll (GE)BH R (34%/51%) 1, 4°C
400x g 7E K P53k F B0 30min, YA KB 1 40 i
(Head kidney leukocyte, HKL)F14 & IfiL 1 4 il (Peri-
pheral blood leukocyte, PBL), Il A6 mL & i 2841
DMEME: FRE VL2 43 A1 Amouse anti-trout
IgM (IgG1¥ ) M mouse anti-trout IgT (IgG2biL
BN (—H1), K I E 30min, /) R IgGAE My B xR,
SR JG I\ APC-goat anti-mouse IgG1FIFITC-goat
anti-mouse I1gG2b (—$1), B Y6 7E VK 5% F 30min,
PBSIE#2% )5, FIBD FACSAria I3 41 igAX 5>
P BEREAN I (Myeloid cells, Mye). IgM™ B Jid
IgT" B4 M A0 X3 12 (Double negative, DN)ibk 4]
J, FEHCSRNAFF % K licDNA, K qRT-PCRiE
ITRIE AT BARSIHERAE WoCHR[38].
1.6 LPSZpoly (I: O)F# 5k B AR FeyRaF
FeRyEFEMFTIET L

8 vk, FILPSEpoly (1:C)H T it
6 Sk B o FeyRal Fe Ry DRI 78 AN [5) B 8] 5 i 2Rk
Ak, ST FeyRIE TR 25 7 W08 (1) G N % . qRT-
PCRAI S RIRAERI 1.4, 45 92 R 2 it 5, s
55 B4 R FHSPSS 19.05 4 4 it 73 HT(P<0.05 4 2. 3%
ZE 5, P<O.O1UNH R 2 7 57

2 £R

2.1 FcyRofFcRyEE cDNAF5I 53 #
FIFHRACEH: A 7 [ 15 21| U S FoyR 1 ol 5 2
Al FcyRa, F:cDNA (GenBank & 35 MG993321)4:
K 1667 bp, W& 2402 R EHRRAILE T (AATAAA),
FF % 5 132 HE(Open reading frame, ORF)24954 bp, 4
1331742 R (Amino acid, aa). & FH 458 74T 2
INEEH —ME T ik (aal—aal 9)FI2 M ER R
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g8 RID1(aa36—aal 17)F1D2(aal25—aa200)( ]
1A). HTEEFcyRFCRy B A 2R, FcRy1

FcRy2(fd % FcRy2aflFcRy2b AN B 422 57 ¥ 1), H ITAMZE 5 S5 R F 25 44

HFcRy1[¥JcDNA (GenBank’ %5 : MG993322)4:

K665 bp, ORFA279 bp, 4ifi5924aa (K 1B); *’@E

FcRy2aff]cDNA (GenBank & 3% 5: MG993323) 4K
4701 bp, ORF 4342 bp, ifh1134aa (Kl 10);

FcRy2bfIcDNA (GenBank & 3% 5: MG993324) 4= K: ACN10664.1) 1) #H [7] 28 5 51 (85.92%), 5 H

PG TG TCAACAC TACC TCAATTG CAGET ACAAGTCC T
L L f 5 T L P 0 L
SGLGAGAGUGTGUATCTOA AGTGUAGTOTTCCTOUGAAT
T F 5 & E 5 ¥V H L K
GILERE I FEAE A 1
TOEAAGGUCAGGUCACALL, \Li “G'I'ij{i;’! AGTACTACTGCCAG GOCCTAAGAACUACATOGATAAAC AUACAACACACCUTUCACAGUUTOUCTATAGAAA TAGAGGTGOACUOTGOTG G 363
WKk oA 1o 5 o 4 oW N I & H I I H S L P 1 F 1 FE ¥ I G 4 W 120
cmn:unQ %rﬂi{ﬁ El ﬁéﬂ:*’jf& 2
ALACANTG
PPLPML\-’GF.TL-]

COACCAGUGCTCCGUAGACAGT G

EL GOV LPTSAPOGT A kK 6 L p wd40
GUCGAL TGO AGGTACCUGTOOTTCA GG GGGGCUAGEAGUTCCAGGAGTUTGAATACTTTG TECTE 243
s vV P G N ¥ S AEW®RYRWETRG®SGEOQTLO GESETYF v LS80

CIACAAAGACG 11 483
LT EVILYKoDov E L160

CAGATACAGCGTOOC T AGAGT TOCGTGTE ACCAACTTTACEU TGO A ACACCACGGATCCTA T T TRUAGAGE ATECTGGGATGGA A GHGAAACCAACTC TATAATCTCAGTRGCT 603
L O o T L o L T L T T« O A LA I [ s v oA 200
GOTCCALTUTOCATC ATAGAGGTTCTG AL AGAGCCCATUTTG G AGATTGTGCCCAATGACCU TCTGATOCATAAAGAC CGTATGU TCUTGGTUTOTCALGTTCAAU TGAACGUTCGTUAG 723
AP o8 0 Eovo oL Mo E VorrooNo oDk [ L 4 TR OM P P S T | MoA K 0 240
COGGETTOCAL ACATCCAC TAC TACTTC TACCAGGAC GGG TEAGTC TOGGGOC TGOC TOTTCOC AGGAC AA A ATCACAGTAC TRAGGGACTC AGGCC AGTAL TAGTGCAAAGOC AGCGTT 843
L S L I I L 2 L A 6 b R SR | S LGP oA S 2 0D K 1TV LR DS GO Y W O K A 5V 280
COTACTOTGAGCTRAAGAGHT TCAGC A AGOCC TTAGG T TATGGGOGAGTGAT AGGTHAACCCTCAGAACACT TGAGAATGAGA AACC AGAAAATAAT AGTAGTCOOCC TTIAGEATCGT 963
PoT L GOLK L4 [ -1 K P10 oY G R L B roP 5 E H I L4 WOR N K I I A A 4 L=
K'ATAATGC‘TGACL' AGTOECGTCAGTTCAGTTAA ACCTAGGGTATGGT AOGGTGGGGl A ACAGCTTCTCTCTGAAL AATGCTOC GUATAGTO CT AAAGTCAGCTAACC AACATGOTAL & 1083
/ | UATT T DG PG A
CGOCC T{.rAT(.uL TEACTCTGTGTTAAC AGGGAAACATCAGGGACCAGTTGTCTCTCTOC AGCCCAGAGC TCCAACTOCCC AGACC ACCACCTCTATCTAGCCTTC TAAGC CCCC TACCTTOC 1 323
CTGTGATGTTGTTGT AGATOATGOGACAAT GO TOTOOAGGOAC T TAT T T TOAACAATACCAGATCAATG TACATTATCAGTTTOAT 1443
AATTAGACCC TTTTGAACCAATTTAGT TG ATTAGT TTAC COATTCATC TGOC TOC AGAATGTAC TTG TG TTTTATA ACATTCCTTATC TAAATG AATGAATTAATTACTCATT AATAAAATGTTA 1 563
TEEGTUT T EAAGTTOTGAATGAAACAATGAAT TG AT TGCACTGTTOAT TOTAAACTCAATUCAATAAA T CAAAGICAAAAAAAAAA 1 667

B ATCTGTTGCTOTGTOCTTT TG TATACC TG T TGO TG TG 37

CTOTOOATOAGC TT TGO A GCTACGGCCCTOOGTOAGTOTCAGATO TG
L W M &8 F G 8 A T A L G E 5 ¢ I C
. o S R R I
ATCATCCTCACCGTGOTC TAC TGEAGGC T AAGA TGO TTOC GG TRAC TGRG TC TGO AC AGAAAAGCCACCGAAAGLGOAGGAGGGTATC TATACGGGTCTGACCCOTC ATOD TGOGGAT‘ 277
LTl L S A | K M v PV r G s G T r K P P K A I I Go1Y roGo LT P H A A D 80

M GG

ACCTATOAGACCATCGOTCAGAAGAAAAGATIGAAG TAGE AGAGGOTGAAGAGTGAAGAAGTC ATCTHTCAAATC ACTTTTG TCTC CAAG AATTTCCCAGGECTCTTATGTATTTTATTT 397
TYE TI GO KKRLEK * 92
AACATAGCTTTTAACGOTTTGAGAGAAAATGTATTCATTTTTTAACATTTACTTGCG TATO TATG AACC TOC TTTG TATG TG TOGTAAGAGAGAGAAA TG TOAGAAGATTAAAGGGGAAG 517

TTGAGCTGTGGHT AAAAA THOCCTACTTTTGACAGTG TATGTC TTOTTTG TATGE TACTTATAC TAATAAATGTCTTAGAT T TAGCTTGAGATTGATG T T TTGGTG ITT e asarastt 637

TITCTATATAGAAAAAAAAAAAAAANAA 665

C TACTCCAACTCTCCATCTACTCTCTTTAACCGTGTCTTTCATTTTGTGOC TGOTAC AAAG 60
<Signul Peptide 1;@‘}]1( > Th  region E#H?:l:

ATGTTTCGGGGATC T TGATCT TG TOGC TCTACTCTTGAACT TCAGC ATGGC AGAGGOCCAAGTGLCAGACGREAAACTGTGTTATATCCTGGATGOLATTC TOGTRATC TACGGLGTC 180

Mo B G 5 L1 1 Voa L Lk F 5 M A B A Qv PP DG K L OC Y @ L oD G o1LovorY o aow

CITCTCACCATOTTE ACTGOAGAC TGAGUATGUATCOCATOTACATAAACAA TGOCOGGACUTCUACAGOTOAC FGGUGHO TATCOACAGATAACAACHUAGA TAACAGOUTUTCHTAATT 300
L L T 1L ¥ C o ¢ r P QO ¥V T G G Y P Q1T T @ 1 T A& L W 1
< ITAM ﬁif" xﬁiﬁﬁﬁ?ﬁ&@ﬁﬁﬁ%f‘

TCCATTTTACAGAAAGGAGACGGACTTTACGC AGGTTTGACCCATAAAGGTCAGGAC ACCTATRAGACCATCAAGGTOC AGAAGAAAGCGATGC TGO T TEATAGAGT AAGAAGACAGTA 420
A G L TH K GOQ D T Y E T 1 K ¥
3 CTTACATOGOATT TAAATG GTTCTATATGACTC
AGATGUATT GGG T TATTO TG TAAAGCAGUCU T T TCACT T TOTATAATIT
ATTCAGAAACTACCTTAAAAAAAAAAAAAAAAANAANAAAA

D TACTOC AACTCTCCATCTACTCTE TTTAACCGTGTC TTTCATT TTGTGCC TGOTAC 444600

=Signul  Peplids 1;:. F}ﬂ( = =T Teniun Ejkﬂ%l:
ATGTTTCGEGGATCTCTGATCTTEGTCGOTCTACTCTTGAACTTCAGE ATGECAGAGGECC AAGTGOD AGACHGEAAACTATATTATATCOTRGATGRGATTCTCGTaATCTACGGCGTC 180
M F R G 5 L 1 1L W A 1 I | R Y F s M A E A Q% P DD O K L oY o1 L DG Vol Y oG v
=4 IrAaM
PACCTOUACAGU TCACT TCCACAGAAAG CHOGACT T AL PTOACL 300
G G P POV T GG Y P O KGEGTL?Y a6 L T80

CTTCTCACUA TCTTGTA FOAGUATGOATUCUA TUTAC

L 1 E M H F I ¥
ﬁaf“ xﬁiﬁﬁiﬁ'&@i?ﬁ T“
CATAAAGGTCAGGACACCTATCAGACC ATCAAGGTOCAGAAGAAAGOGATGCTGOTG THAT AGAGRAAGAAGACAGTAGTGTHAGTGETEGTAAACAAC AAACCACAACCCTGTCTTAC A 420
H K G & D1y & 1 [ 4 Yoo K K A M L v = 99
TEEATT TAAATGAGTT TAGT TCTATA TCGACTGO T TGETTTOCT T T T TAGG T A GG CAG TAG TG T TGO TGO TG TTGAC TG 509

K1 4TfFcyRIa (A). FcRyl (B). FcRy2a (C)FIFcRy2b (D)HIcDNA K Fiill & I 2 7 41
Fig. 1 c¢DNA and predicted amino acid sequences of trout FcyRIa (A). FcRyl (B). FcRy2a (C) and FcRy2b (D)

4509 bp, ORF4300 bp, 4499 aa (K 1D). H&H
ot R el EAE SR, BREXFRA

2.2 FcyReFFcRYELEM LR 5 ARGt Lt
FLPR 7 41 22 E LG £ 2 FoyRo Il

g %E%HﬁchyRaE KP4t FeyRa(Salmo salar,
L Ath B

G R BEERER IRE AR IR DX G B S AR B G R IR T ) B ARIE, P AEN-BERALAL )i DUR (B30, R85 T M 2 R

FRERR L

E5(AATAAA) LU FRIZFR R

Predicted signal peptide, Ig-like domains, transmembrane regions, and ITAM motif are labeled, potential N-linked glycosylation sites are
gray shaded, the stop codon and polyadenylation signal (AATAAA) are underlined
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i1 5FcyRaM A N30%—40%. U FcyRaffIfE
5K ER AR 1 SR 22 UK, D1AID245 #4358
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Fig. 2 Amino acid alignment of trout FcyRa with the related sequences in other fish (A); Amino acid alignment of trout FcRy with the

related sequences in other species (B)
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Tab.2 Amino acid sequence identity between the subunit of
FcRy in rainbow trout

FcRyl (%) FcRy2a (%) FcRy2b (%)
FcRyl 100 40.98 4537
FcRy2a 100 90.01
FcRy2b 100

Canislupus familiaris FcyRa
Sus scrofa FeyRa

Homo sapiens FcyRa

Bos Taurus FcyRa
Oryctolagus cuniculus FcyRo
Rattus norvegicus FcyRa
Ictalurus punctatus FcyRo
Takifugu rubripes FcyRo
Lates calcarifer FcyRa

Esox lucius FcyRa

Salmo salar FcyRa

Oncorhynchus mykiss FcyRal,

Homo sapiens FcRy

Mus musculus FcRy

Bos Taurus FcRy

Xenopus laevis FcRy

Gallus gallus FcRy

72— Danio rerio FcRy
L__[Oncorhynchus mykiss FcRyT] )

Oncorhynchus mykiss FcRy2

ncorhynchus mykiss FCRy!

Ictalurus punctatus FcRy

Cyprinus carpio FcRy

Mammal
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Bony fishes
A fi 2

47

48
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Fig. 3 Phylogenetic analysis of amino acid sequences of ver-
tebrate FcyRa (A) and FcRy (B)
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Neighbor-joining trees were reconstructed with 1000 bootstrap
replications (%)
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M X Eflctalurus punctatus FeyRa (NP_ 001187150.1) 465 %R
77t Takifugu rubripes FcyRo, (XP_ 011606648.1). RVt Lates
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M RN punctatus FcRy (NP_001187098.1). f# Cyprinus
carpio FcRy (BAA92270.1)
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Fig. 4 A schematic dlagram shows the predicted geneorga-

nization of FcRyl (A) and FcRy2 (B) and the transcripts of FcRy2
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Fig. 5 Expression patterns of FcyR in different tissues of rainbow
trout
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MOLECULAR CLONING AND EXPRESSION ANALYSIS OF THE o AND vy
SUBUNIT GENES OF FcyR IN RAINBOW TROUT (Oncorhynchus mykiss)

WANG Peng"?, ZHANG Nu’, ZHANG Xu-Jie' and ZHANG Yong-An"*

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Life Science, Northwestern
Polytechnical University, Xi’an 710072, China; 4. College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: In this study, the cDNA sequences of FcyRa and FcRy subunits of FcyR rainbow trout were cloned for the
first time by RACE technique. The sequences of FcyRa and FcRy were analyzed by using bioinformatics software. The
expressions of the genes in different cell subpopulations and tissues, as well as in the head kidney after Poly (I:C) and
lipopolysaccharide (LPS) stimulations were analyzed by real-time fluorescent quantitative polymerase chain reaction
(PCR). The results showed that the full-length cDNA of FcyRa is 1677 bp with an open reading frame (ORF) of 954 bp
encoding 317 amino acids. The FcyRa is composed of a signal peptide and two Ig-like domains, however, without in-
cluding transmembrane and intracellular regions. There are three kinds of FcyR subunit, involving FcRy1, FcRy2a, and
FcRy2b. FcRyl and FcRy2 genes are located on different chromosomes, while FcRy2a and FcRy2b are two splicing iso-
forms of FcRy2 gene. These subunits are composed of signal peptide, transmembrane domain, and immunoreceptor ty-
rosine-based activation motif (ITAM). Amino acid sequence similarity analysis showed that the highest identity (30%)
of FcyRa is between rainbow trout and channel catfish (Ictalurus punctatus), and FcRyl and FcRy2a/2b in rainbow
trout have the maximum sequence identity (40%) with mammalian FcRy. Tissue distribution analysis showed that the
expression of FcyRa, FcRyl, and FcRy2a/2b was higher in head kidney, spleen, and blood cells, respectively. Analysis
of cell subpopulations showed that the expression of FcyRa, FcRyl, and FcRy2a/2b was the highest in the myeloid cell
population. In addition, the expression of FcyRa, FcRyl, and FcRy2a/2b in the head kidney was significantly up-regu-
lated after LPS and Poly (I:C) stimulations, indicating that FcyR plays an important role in the antibacterial and antivi-
ral immunity.
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