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BT 8B4MA TR L E T B F CD468 57 FHFHE K ThRE

R Had FXH I

| T xZH KKE KEXR

(bR R 227K 22, RO U 2 R 5K i i S 2, 50X 430070)

FHEE: it — D Wt FUl 0 2 MRS AR S R 0 2 TR FI D B, B 9T S R T ML (Oncorhynchus my-
kiss) I CD463E K, X o FHRHERAT T KRG 0HT, 45 R EIR: ML CD46KRE K 102 T A9 N 2 TR,
cDNAJT 14 +:2812 bp, AiiG317NEAERR, & AFHIH1TME TR, 4SCRE M. 1MEBEX AN A X
M, T8 N33.9 kDo FER A ILLR T BoR, MLAECDA46FE R T 165 Je th ik, HIE K EE B HEZh P
W B PR R SR M . AL SURN (4N B R IE AT SR, ML CD463E R 7E 5 R P 4L ZUR (A 41 i S B 3 &
ko AT AT EECDA6 1) %% D RE, B FL IR RIS 4L 1 #5455 5 FIGSTAEL & 2 I GST-CD46. ¥4 Ifil
TSI R I, 5GSTAHILL, GST-CDA6HE W I 5 I ] 4 60 1y 375 XoF s 21 240 PR P 7 I P, L S22 T 59 A 285
FWMTECDA6 R AMATE AL AR AT . tb4h, BF 50 FIHEK 293 T4H it % ik ¥ GFPAIGFP-CD46. 4 445 Sz
55 WoR, 5 GFPAHLL, GFP-CD46#g % . 25 il i 68 1175 % HEK 293 T4H M (1) 451477, 33— 0 R BT S CD46 2 #MA
TR AT T, BEVS AR A e 32 AMA R GG . a2, BIF RN N 1 4T 68 CDA6 ) 4 145 fE AN Zh g
FIN N, 3B RN T 7T 1) G028 D e B FLAE P G2 vh (0 B St T B0 Al

XA CD46; FMA; TR, BT
hESAS: Q3441 SCHRFRIDAS: A

AR R G2 AR N — Tl 22 1 S8 R BT AE &R
45, f B F e, taniE(Coral) . %
TAME RGO 78 B 7 3 25 R AR L sh A, SR,
AL — R, W At B A B AMA R 4,
BFEAMAR A 7 EE . S AR AT
TP, IR RGO = AR R R, R4
R SRR LIRR, NI SCHL SR Rs,
SR, a0 BREAMAR R Ged FE Vg Ak, W) 2> ffi 1 = 40 52
1, TS B S B, N T By sk R
3 BTG A, MR N A7 AE 1V 2 R MA TR T ER - DL 4%
N B U A [= B (ST R (s S
HMA R G 1B 9T 32 B TP ERMA R GRS AL, TR
MR R GEE AL R TR I T 2> 22 S

CD46, N 4 ikt B) 8 1 (Membrane cofactor pro-
tein, MCP), /& #MAE 4 1 15 K F-(Regulator of com-
plement activation, RCA)FK g1 ' . 1ERHLE
B AMEIE T B 7, CD465r A T LT

Iis B HA: 2022-05-31; 1817 HHA: 2022-08-24

X EHS: 1000-3207(2023)08-1269-09

ANHE, AFETHREELNM . Bk gnf. kigif. 3
AN A R AT N IMCDA6% F HI4NSCR
(Short consensus repeat) 4 1438, 11~ & & 22 Z B/ 75
TR/ AR A X I (STP), 14~ E8 JE X A 1A g Y X
W™, CD46RE 78 244 A K T-I(Factor I, FI)FI% B
R, KRS A AE TS AR _E A C3bAIC4b, M FH
15 P 5 2 A W) (Membrane attack complex, MAC)
TR, BRLIE*MA R et HUAR g M 4™ B T
FMAVEAC IR T IR, CD461E B £ Fh HoAth A 4 2
TR, WNCDA6RE 2R T LK 84 58 5 734k, CD46A]
T 5T 2 A8 (T cell receptor, TCR)45 5, fil &
KA 54 THOBERRALY ™ 1 DT S e T4 M Fr 1
g1 e AR e SR DG R, CDAGHAIE B A
P G J5 RS2 AR, 52 5 IR gL b R, AR
LR TR 516 AR [ K CD4645 &, DLk ikErs
Y RS ME . 5 KR (Rattus Norvegious)
/NE(Mus Musculus)'” FK B.(Cavia Porcellus)""
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R LRI, HCD46RE R e S Rk, 1X
FE I JURs AR LR R W, X e peh 1 CD46 A Y
REAE N AMATA S R 1 R AEAEH, 38 W] ReAE 2 A B A
A BARRITIRE. S22, CD46XT T HLAAR IE
WIsATAAE HEWED B L.

JAE AU 2 3h 47000 H 2 L 3) P 11 CD46
HEAT 71z MR, SRR 25 CDA6 O BT
FA P IR M B AR 2 R k. H AT AE
(Cyprinus carpi)~ Y18 & 5(Cynoglossus semilae-
vis)F1 2 1 (Plecoglossus altivelis) " XfCD46 & T
— 5 M IT, RINBECDA6-like = RIEL LA 2 3%
15, HCDA46-liker 7 X fMA R GEHITE LA TH %2 20
A R M 5 B CDA6 4 Tl o 5 P L 4F: )
PN XS F M 8 G0 (R 35 A BEAT TR 32, OR3P 1 32 0 1 4
ZAME SR, R L L CDAGAEE 3 Fh 7 M 4K,
3Fh A ARER & A 44 SCR &5 435k, R AE B 1140 & 1
R G R AMA 4R T4, CDA67E At
e, JUH R AEA K 2R B B R 1 7 1
FROEA G RE DI RE? 9 1 2 e 1), ASAT 72 A
P TR G ), TR A K A 7K LT (On-
corhynchus mykiss)! " VE B FE 6 %, o0 e T WL 6l 1
CD465 [, XL CDA6 ) 7 THRAEHEAT T RG5>
e, FERFAMATEA 5 DI REREAT T F 7T, MG,
FONRNBI UL ELCDA6 ) G e D RE S HAE T fe
PR N SR T B Rl

1 MRE5RE

11 SSuzEhiy

0T S ey | VLR B IR B, R AR R, AR
(150420) go S50 AT CAEHE AR R K™= 2 B /K
FEIRTE AR ML SR TE RGN TR, R RGN
THIR K RS
1.2 S|¥Eit5&/K

HRHEGenBank | CHEAZ LA CDA465: Al ffIcDNA
FH(8 55 AJ620464.1), F| ] Primer 5.0% 1%
T T TR 51, Hed R R BRI AR A D)
RIS DB R ORI A\ &
Heo BIMIRFHINEE 1.
1.3 HISECD46HIEMEEZE NI

ITAECD46 {5 5K DhReIANES 51X 537
TEZ B FSignalP 5.0 Server (https:/services.healthtech.
dtu.dk/service.php?SignalP-5.0). SMART (http://smart.
embl.de/)ITMHMM Server 2.0(https://services.
healthtech.dtu.dk/service.php? TMHMM-2.0) Tl .
I 8CD46 /4 & T (Exon)s N T-(Intron) A1 IEEH
PE[X (Untranslated region, UTR) FHcDNA 13 [X] 7 %71)

& 1 PCRY 354
Tab. 1 Primers used for PCR amplification

5| ¥JPrimers 7 %1Sequence (5—3") Ap}fﬁftion

pGEX-CD46-F  CGCGGATCCCAAGAATGCTC JRi%#KiA
CAAACCCATAG

PGEX-CD46-R  CCGCTCGAGCTATTTCCATG
TGTGGTTGTTGGC

CD46-qF CTGTTACCTGTGACACTGGC RN ER
TA PCR

CD46-qR CTCAACAACAGGAGCAGGA
CAT

EFla-qF CAAGGATATCCGTCGTGGCA WG ER

EFla-qR ACAGCGAAACGACCAAGAG ~ PCR

PEGFP-CD46-F CCCAAGCTTCGATGCTGCCT HEHiE
TCTAAAT

PEGFP-CD46-R CGCGGATCCAGGCAAGTAA
GACGACC

TR 32 o ML EATACR B M) CD 461 5k PR o it ot
BLASTHE/F LU X cDNAFIEE R 47 5 2 . 5L
112 57 51| L A2 P Clustal X (version 3.0) 58, &
GuR B 3T R A AT HEEND) HEEATFMEGA 6.06 58 /.

FtH 7 51 GenBank & 3% 5 W1~ : Human CD46
(S51940.1); Human C4BPA (NM_000715.4); Hu-
man F13B (NM_001994.3); Human CR1 (NM_000651.
6); Human FH (NM_000143.4); Human CR2 (NM_
001006658.3); Human DAF (NM_000574.5); Chick-
en CRES (NM_001033642.2); Chicken CREM
(NM_204387.3); Mouse C4ABPA (NM_007576.3);
Mouse CD46 (NM_010778.4); Mouse CRRY (NM _
013499.2); Mouse F13B (NM_031164.2); Mouse FH
(NP_034018.2); Mouse DAF (NR _175896.1); Mouse
CR2 (NM_001368765.1); Rat CRRY (NM_019301.2);
Rat CD46 (NM_019190.1); Rat C4BPA (NM_012516.2);
Rat CR2 (NM_001105989.2); Rat F13B (NM_001105956.
1); Rat FH (NM_017005.2); Rat DAF (XM _0087
69498.3); Chicken CREG (NM_001033643.1); Chicken
CR1 (XM _015280699.4); Chicken DAF (NG_007465.1);
Chicken FH ( NM_001006382.2); Tongue sole CD46
(XM _008315445.3); Western clawed frog ARC
(XM _004918927.3); Western clawed frog ARC2
(NM _001162857.1); Western clawed frog ARC3
(NM _001127127.1); Western clawed frog FH
(XM _002935816.5); Zebrafish FH (NM_200963.1);
Channel catfish CRC1 (XP_047016397.1); Channel
catfish CRC2 (XP_017318243.1); Rainbow trout
CD46 (AJ620466.1); Rainbow trout FH (XM _036
972049.1); Common carp CD46, (AB723858); Ayu
CD46, (MN944399),
1.4 pGEX-CD46/E1ZFTIAE ARI1DE

f# FH pGEX-CD46-F fllpGEX-CD46-R N 5| ¥4,
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FE IR DL R R B 2 L T 6 CDA6 1) L 48 [X (15 5 ik
B AN HIcDNA T #1): 95°C 1A P4 6min; 95°C A 430s,
60°CiE k30s, 72°C 4E{# 1min, FL38/MFIF; 72°C 4E
fH7min. B 1G5 FIPCRF=) A 1 %57 g B e e FE
o B, B BRI ESGE R & (MAGEN) [F
. 4lith. ¥ CDA6HIPCR= MM pGEX-6p-1 /5 ki
FHBR P A% 12 N VIR Hind TR XRo 1 #E47 RG] 1,
SR G FH B I W e Ji Pk 29 o I e B VD = . R
FIT, DNA % #:8(TaKaRa) K B U] 7= ¥ £E22 °C 3% 42
50min, FE ALK A2 Y DHS o, 57 1% BH 4 70 1 3%
BRI H AR A R A FMT
1.5 pEGFP-CD46EZFTIAH IXHIMIE

fi FIpEGFP-CD46-F fllpEGFP-CD46-R N 51 4
X, 47 B LR R P 1 g i M 68 C D461 cDNA T
H1|: 95°C WA 6min; 95°C AR 14:30s, 60°C iR K 30s,
72°C ZEAH 1min, 338 MEFE; 72°C L Tmin. Ko~
4 5 IPCR =) 1 Yo X IR Bl B Ik 0 5, HIW A
Bt I [RGB (MAGEN) 10 . 44k .
CD46[JPCR =) FpEGFP-N 1 )i 7 FH B il 14 4% g
WY EEBamH 1 A Hind 13T WEFTI 1h, 48 )5 F 3

EWE B FL VK o B R R V) =) . SR A T4 DNA

I (TaKaRa) ¥t BE) = ) 7522 C %42 50min, %%
1B 52 75 41 B DH S o, G752 PR 4 5 [ 5 126 B R}
ARG IR A RN .
1.6 GST-CD46EBEBMIFRIAMLIL

V40 5 1 1) B8 4H 3R 0K i R p GEX-CD46 5% 4L,
2R B Rosettal 32 & 40 i (Y ouBio) 1, Hkik FH
PETLRE, SRR SR LB FREEh, fE37°CHR
B 7%, BEJE NN 2R 80,1 mmol/LIIIPTG, &
28°CH5F3h. IR G, 2 Bl _BiE R
FAIYTUE HEATSDS-PAGE 4 Hr . MUK A5 R B nEH 4
RAE EERME A A RIE, BE BB+
Tk 8 2 (AR R BN, AW FiE it b
BT IIGST-CD46 A E (. w5 Jlm Lidd i
NIE E A0 B (Glutathione Sepharose 4B resin; Amer-
sham Biosciences), 4°C ig % 7 & 2h, fifi J5 FIPBS 7853
VR H, e MR se i~ B B8 I,
SDS-PAGER M 4l Ax 8 F 4 RS . Bt I AE N
—80°CH{RIF4H -
1.7 HT682A40h CD46EFETRIE DT

WTE8ZA 0K AV ELRE . RNARJIREXAIcDNA
B X H 6 ). fAE R 00T 605 BRI i 4K 2% G U
LGS B k. BB RS UL, ORI A2
TRIzol(Invitrogen)H1 &) 2% % 2H 23, 4% HE 10 B 542 HX
HAS I S RNA, 18 ] Prime Script RTi 7 &1 (TaKaRa)
B RNA S #53 NcDNA, —20°CI-7E% .

R EEPCRIGN CD46EE I FRIE L&
HIcDNA NI, EF-1a NS5, % 14
MBI PIEAT P E RPCRY 1Y . R MAED N E EPCR
1% (Bio-Rad) ' #4T, R Sifh %2 SYBR” Premix
Ex Tag™ II (TaKaRa)ii {15, K MAFEFUWIR: 95C,
3min; 95°C, 10s; 60°C, 30s; 45 MG . KA 2744
EAT AL CD46 R AE % L4 (1 ik &, FFEAE
F Graphpad Prism 6.0% 141 & .

1.8 HIEBRMAnIr B CD46EFEMTRIED I

& B 40 (Head kidney leukocytes, HKLs)H]
BRI ERE RSO AT, Bk
ML, BN, F140 umFLAR R4 BE ML 3E
Y, KF51%/34% K Ri&ES:Percoll(GE Healthcare)
BEERRE S AU, fE4CE&AET, F/NRPT
HT AT MAN/N R BT T T L e FEDTIAR(# 1 pg/mL)X%}
HKLsHEATXE G tB30min, 105 FHAPCLL2E4T
/INiRIgG1(Jackson Scientific) FIPE Ll *£HT/) fIgG2b
(Jackson Scientific). W5 Fpelk e G, A4
1X(BD FACSAria™ III; BD Biosciences)7i HIgM "
B4HfI(IgM " B). IgT BZHME(IgT B). IgM IgT ik
E4Hig(Double negative lymphocytes, DN Lym) I
FEAHfU(Myeloid cells, Mye). f# I RNeasy miniil
H(Qiagen)HEH /L4 S RNA, ffHPrime Script
RTifGf/ & (TaKaRa) ¥ RNA 4% 3% HcDNA o

KAEEPCRIENCDI6EEMRIE @il
e E BPCRIGIIgM B, 1T BZHMfL. IgM
TgT bk B2 40 i A2 Bl A 41 e CD 46 3% R (1) 3R IA 12
T[T
1.9 AMEM LR ECDI6XTHMATE LA
1=InRE

JRR I ST 6 FH 0T 68 P8 50 JOk R ML, IR AE4°C R &
B 4hJ53000xg B 020min, W EZME . F1%0)
Yo 2140 . (5 S5 A=) T-400x g 125 00 Ji5 FH 20 nmol/LER
ML 150 5, B o I SR 20 40 M 5 0T 6 3
1 URA, W B4 S5 i PBSH IE IfiLif (Nor-
mal serum) 5 RLLAIMIIEA - IAGSTH IEH (L5
SR MRS IINGST-CD46 ) 1EH i 5 %
YNHIR A . KIS M5 (Inactivated serum) -5 i
AR A . HrhifiE £50 CoKiA30mini 47 K
i, GSTHL B &R ZE N80 pg/mL, GST-CD4615 B 4
WEERRE 40, 801160 pg/mL. FHIEARAE22C
JK30min, 400xg25 L, B3, FHBEFRAX (Epoch2,
Bio-Tek)7E405 nm A I G AH
1.10 ZHREI{S SKIE A R AT EECD46XT 4MATE LAY
VT I RE

YHRmAE FH [ 4 AL HEK 293 T4 i 3F: 55
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KR R

47 %

Oy, {3 FHDMEM: 77 5 55 840 i 1 5%, 3950 im
N12FLAHARE TR, Frdi A K 2 70%—80%HT,
2 nglIpEGFP-N1MpEGFP-CD46 7 i 43 5l 7F
Opti-MEM % 3: 3 (Invitrogen) ' 55 TransIntro' " EL
Transfection Reagent (TransGen Biotech)#£ 2], % il
i B 20min, FRREIR G R AR L) A ML 9
6hJE NS 5% B ZF %5 (FBS)FIDMEME; 37 3%

RN ARG 24051
HEK293 T4 il 25 %, 85K 9110 40 fd/mL. ¢
22°C R, ¥ A e — £ AL 65 1 7 5 HEK 293 T4 g
1:15/% & 60min, A £ M35 40 2 FTHEK 293 T4H g H]
B2 G R, K I 7 AR B 1 2 FTHEK 293 T4 i i 4
0T R o 5% B 58 s 158 FH ALK P € (PT; Biosharp)

D 5'a3'4EEH P [X. 5'or 3'untranslated region

i1 5min, 38 9 A0 AR 2 Hr 40 i 4 4545 15
JHAd FFlowJo 1031 4F 4T H040E 2047 .

2 #£R

2.1 ATEECD46RI S FHHE

UT 6% CD46FE K 104N &7 A9 14
¥, HcDNAF 4114 K:2812 bp, 4ifi5317/NE2 R (A 1),
CD46HIE H T HI H1AME T K. 41 SCRE5 3
I L IX AN B P DX 2EL g, T 437 5 33.9 kD
SR L2kt i BoR (B 2), ML CD465E K AL T
16°5 Jetifhk, FHEL R R/ A MEBN ) b B IR ST I 3t
k. ZF AL EIR, B HEIYICDA6 1) 45 135
BONESE, SR, 5 ANCD46HI EL, I CD461K)
STPIX S E 415 2, X4 N 22 2 R/ 75 2 R/ Tl 2 R

. YR+ Exon N & T Intron

157 12179 189 100 74 183 177 39 42 46 25 1557
CD46 gene /—-7///_|_|7/
826 130 264 266 93 7649 4123 590 1932 727
1 SL6CD46HE K SRR 454
Fig. 1 The gene structure of rainbow trout CD46
Hrr REMHR MR
Numbers represent the number of nucleotides
x5 Bt I PELh o it
Chicken Western clawed frog Zebrafish Rainbow trout
Chr26 Chr2 Chr23 Chrl6

K2 ULHECD46EE R 5 H A HESN A CD46 3K DR i 3 PR ZH AL e 15 A
Fig.2 Synteny analyses of rainbow trout CD46 gene with other vertebrate CD46 genes
i Sk R B R 3 U7 [8]; Chr. Je ik

Arrows indicate gene transcription orientations; Chr. chromosome
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& ERE31.2%, MiX—HEEANCDI6F N
58.7%. RGKEBINTER, IECD46 S &,
A23E H i FICD46 B ZE R KK 3). o —FiE:

A Human FH
/VER, Mouse FH
# Chicken FH
Pty U Western clawed frog FH
L% Rainbow trout FH
Bt Zebrafish FH
—— A Human F13B
/i, Mouse F13B
K Rat F13B
96 [ % Chicken CRES
- KR Rat FH
37 3% Chicken DAF
97 A Human DAF
99 /VEf, Mouse DAF
100L— & Rat DAF
# Chicken CR1
84 s I Western clawed frog ARCI
EE il I Western clawed frog ARC2
Pt I Western clawed frog ARC3
A Chicken CREG
22 100 /VER. Mouse CD46
100 K Rat CD46
L——— A Human CD46
22 e i) Tongue sole CD46
96 5t Ayu CD46
99 YT fi& Rainbow trout CD46
51 i Common carp CD46
99 B 445 X 2 il Channel catfish CRC1
98— g 4 X JZ 0 Channel catfish CRC2
99 A\ Human C4BPA
@‘_E Kbl Rat C4BPA
60 /IVER. Mouse C4BPA
# Chicken CREM
100 /NE. Mouse CRRY
100 _[jcfﬂ Rat CRRY

100

— 100

51

22

——— A Human CR1
99 ——— A\ Human CR2

1%_[ 7VER, Mouse CR2

100 Kb Rat CR2

3 MTEECDA6 5 HAEHESH MAMA R TTH TR G F R R
Fig. 3 Phylogenetic relationship between rainbow trout CD46 and

representative vertebrate complement activation regulators
fEFIMEGA 6.06 3 13 R GE A H 4, H P UL EECD46 ] B (i
it

Phylogenetic tree was generated using MEGA 6.06 software;
rainbow trout CD46 is in boldface; the GenBank accession num-
bers of the used sequences are shown above

15

10

LmamAnn

GI HK LI SP SK HE GU BR MU

H R FEACE

Gene expression level (%)

Kl 4 ITEECD465: H A IR kAR R
Fig. 4 Tissue expression pattern of CD46 gene in rainbow trout
GI. #8; HK. k' ; LI BFIE; SP. E; SK. K¢Jik; HE. «0JIF; GU.
J%; BR. T, MU. WLIAT; Hdfi Q3R 6 5% £ 7 2 {E+SEM
GI. gill; HK. head kidney; LI. liver; SP. spleen; SK. skin; HE.
heart; GU. gut; BR. brain; MU. muscle. The data represent the
mean+SEM of 6 fish

MR, MLEECD465 A f.CD46 1) — EU I i =,
1£42.7%, 5 NCD46 1) —E M AR, F23%(H k%L
FEAFIH).
2.2 HIHBCD46EFEEZ AR PINBRIE

T EPCRAL 73471 7 CD46 5 R AE ML
i 5 A 2R b (R TE KT SEE6 45 SR R, T8 CD46
TERRNE. Sk M. Beik. 8. . ULAL. O
R L2 38 3Rk, HAENLN Rk & i i, 78
i R IR R R 4).
2.3 HIEECD46EFEEBME TR PINFRIA

AT 5% U X 2 A3 T 60 Sk 2 4 R 4y i
TIgM BAIfE(IgM’ B). I1gT BAf(IgT B). IgM
IgT HRE4HH(DN Lym)AIEERELH I (Mye), 6 5E
EPCRIGIN AT T CD463E RI7E % 13 40 Mo IV 3 oh i)
FILTEM, 45 B B8 CD46HE R 7E 425 A 40 i W 3
YHRIEE 5).
24 EAEHGST-CD468ISDS-PAGEN

FISDS-PAGER M 44k J5 B bR 25 8 FAGST
fil & 8 HGST-CD46, 45 3 Bow, dift i i GSTAH
GST-CD461) 53T K/ STl o v & —5, HalifE
HARH &, WA R (B 6), T LA T RN
2.5 CD463NHIHT & 75 #9A MmE

N7 AT 5 C D46 FMA R GEiE Ak 1 R 15 Th
e, AW FCH e 2040 P AE 48 m 4l i, X b Th RE 3
T VW9 . 45 SRR, 5 15 & 0L 68 i 35 AH L, Kig
S L7 PR3 I 2 2 325 A A1, 6% P O 6 7 8 5 3
RAMPBIIBEZR . SHIRGSTHI L, GST-CD46.%
2 J0) T T A8 i 7 O G 0 4 B P IS T, EL R R
B AR N . GST-CDA6 K B2 401
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A
250K gV B
100 L EMEE
200K
L 150K Eﬁ 108
[72) R .
wn .
100K [ -
_ 10
50K 0
10
0
0 50K 100K 150K 200K 250K 0

FSC

Anti-IgT

3 -
S
©
%z
29 8 T
%7
K a
#olr T
Q
g
]
100 10° 0 ' : : :
IgM*B IgT*B DN Lym Mye

5 MTEECDA6% RELE H AL RE T kA
Fig. 5 Expression patterns of CD46 gene in subpopulations of rainbow trout head kidney leukocytes
A TS 41 R (9 ok BB 9O 8 BPCRIG T S CD46EH 7EIgM BRI, TgT BAHAI. DN LA L K R 4

J R BIRIE KT e AR 42 B T4 {H+SEM

A. Flow cytometric sorting of subpopulations of rainbow trout head kidney leukocytes; B. The expression levels of CD46 gene in rainbow

trout IgM" B cells, IgT" B cells, DN lymphocytes and myeloid cells are analyzed by quantitative real-time PCR. The data represent the

mean+SEM of 4 fish

kD

180
130

95
72

55 s €=GST-CD46

43

o E

34

26 e D

+«GST

17

6 SDS-PAGEZ #4144 1 & A GSTHIGST-CD46
Fig. 6 SDS-PAGE analysis of purified proteins GST and GST-
CD46
M. marker; #kI8 1. GST# H; ¥kili2. GST-CD46& H
M. marker; Lane 1. GST protein; Lane 2. GST-CD46 protein

INZE80 pg/mLET, FAMAFN Gl vl £ 34 I, 177 A 80K
INZE160 pg/mLEF, FHAMARNHIGEE T %, £HGST-
CD46 1) B¢ =i PR FE 80 ng/mL7ZE 45 (B 7).
2.6 CD463INHIHT 48 [ 55 x5 2R AV 15 15

AR TR T BEAZRIE B ARPpEGFP-CDA46, Jf:
537 FHpEGFP-N175 1 i ki flpEGFP-CD46 Ji K %%
YL 7 HEK 293 THH MY, A4 4% B J (1 0L 68 1M 37 5 5 v Jm
(HEK293THI M &, W% & 56 5 i FHPIAL t, 8
o 97 3 40 ARG I T 16 3 6 4 1) 53405 1
Blo SIS EE R IA(E 8), F Ut T pEGFP-CD46 i fii
[FTHEK 293 T4H A (R PIRH 14: 28 i I T 44 T pEG-
FP-N17% [ Bk THEK 293 T4 i, ¢ WIUT 8 CD46 /g

120
a a
N g 100 T
@Aﬁ 80 b bd
E=> | T T
~ 5 T
: 40 -
20
e
O 1 1 1 1 1 ——
NS GST 40 80 160 1S
GST-CD46
(ng/mL)

7 CDAG ] L8 L 375 £ 9% 1L 375
Fig. 7 CDA46 inhibited the hemolytic activity of rainbow trout
serum
BT % 1E R M . RIE I . I GST(80 pg/mL)F IE 4 Il
TEAIIAAS R E GST-CDA6 ) IE % MLE 7373 5 S 4L AL i &
30min, M 5E M5 KA MG M. NS. Normal serum; IS. Inactivated
serum; HHE 3N AL S K P (HESEM; AR B ROR 72 7
I 3% (P<0.05)
Normal rainbow trout serum, inactivated serum, normal serum
with GST (80 pg/mL), normal serum with different concentrations
of GST-CD46 are incubated with rabbit erythrocytes for 30min
respectively, then the hemolytic activity of the serum is determined.
NS. normal serum; IS. inactivated serum. The data are the mean+
SEM of 3 independent experiments, Different letters indicate
significant differences (P<0.05)
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The pEGFP-N1 and pEGFP-CD46 plasmids are transferred into HEK293T cells, respectively. After 24h, the transfected cells are incubated
with diluted rainbow trout serum for 60min. Then, PI is added and flow cytometry is used to detect the damage of cells. S. serum. The data

are the mean+SEM of 3 independent experiments. Different letters indicate significant differences (P<0.05)
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THE MOLECULAR CHARACTERISTICS AND REGULATORY FUNCTION OF
COMPLEMENT ACTIVATION REGULATOR CD46 IN RAINBOW TROUT

LIANG Jia-Xin, MA Zi-You, LI Wen-Shuo, WANG Peng, TIAN Ding, LIU An-Qi,
ZHANG Yong-An and ZHANG Xu-Jie

(State Key Laboratory of Agricultural Microbiology, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: To further study the molecular characteristics and functions of complement activation regulators in teleost
fish, we cloned the CD46 gene of rainbow trout (Oncorhynchus mykiss) and analyzed its molecular characteris-
tics systematically. The results showed that the CD46 gene of rainbow trout was composed of 10 exons and 9 introns;
the cDNA sequence of CD46 was 2812 bp and encoded 317 amino acids; the protein sequence of CD46 was composed
of 1 signal peptide, 4 SCR domains, 1 transmembrane region and 1 intracellular region; and the predicted molecular
weight of CD46 was 33.9 kD. Synteny analyses showed that the rainbow trout CD46 gene was located on chromosome
16, and its gene locus had conserved synteny in vertebrates. The expression analyses showed that the rainbow trout
CD46 gene was expressed in various tissues and leukocyte subpopulations. To further clarify the immune function of
rainbow trout CD46, the GST protein and the fusion protein GST-CD46 were prokaryotically expressed and purified.
The experiment of hemolytic activity showed that, compared with GST, GST-CD46 could significantly inhibit the
hemolytic activity of rainbow trout serum to rabbit erythrocytes in a dose-dependent manner, indicating that rainbow
trout CD46 is a regulator of complement activation. In addition, GFP or GFP-CD46 were overexpressed in HEK293T
cells. The experiment of cell damage showed that, compared with GFP, GFP-CD46 could significantly inhibit the da-
mage of rainbow trout serum to HEK293T cells, further indicating that rainbow trout CD46 is a regulator of comple-
ment activation and can protect cells from the damage of complement system. In conclusion, this study not only in-
creased the knowledge of the molecular characteristics and regulatory function of rainbow trout CD46, but also provided a theore-
tical basis for the in-depth study of the immune function of this molecule and its application in disease resistance.

Key words: CD46; Complement; Regulator; Oncorhynchus mykiss
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