REEF CD55 Sz MAEIA R E T W E 4 S HE T2

(1. HEPBLERE BEEPTRA, IR H5 266071; 2. FEBERE R, JLET 100049; 3. KEIREL K% 46w

Bregiebe KA S pTrE s i s g =, KT 300387)

WHE: CDSS Za LRl 2 —MAMREER T, A Es X Feishihs. KRAREERT KL
(Scophthalmus maximus)CD55(SmCD55) & & 49 7 f6. 45 R & 9, SmCDS55 & & & 344 MR IL B R AM X,
SH —A N 3 E 5 kA 3 AAMREIEE & (CCP)H fb3k. SmCD55 B £ K 5% 68 S AP 443 F 398 Rk,
o, EMAFERRAERIK, ERARGEAXERG. BLRBARKST THH SmCD55(1rSmCDS55)
Eé, £ rSmCDS5 F O RBITH K X FedinmE MR @ E M, KWL R BAEAMER GO
&, N, ABFRIELI rSmCDSS &G TAL S LEEEK R ARBARE £ 48 KE (Edwardsiella
tarda). % HAR I IOAT & (Pseudomonas fluorescens). $23IKN& (Vibrio anguillarum). "5 4 KINE (Vibrio
harveyi) #4851 (Streptococcus iniae)E N6 %7, L 5L ERINANL SR RZ. AL
WA RLERFE T S RAME RGO i 4R, IR T xF & RAMKIERIZG T 7.

KEBIA: K& & (Scophthalmus maximus); CD55 & & ; AMRKSE; @H 44

FESZES: S917.4 ERARINAD: A
DOI: 10.11759/hykx20220410001

MR R 8 R P R G B AL R Ay, ARk
KA G 5 T I A3 I P e g g T R PR R OQ
ERERNY, FMARSH 30 ZREE TR . A
SR A4 L R 3 1 Y B P R R, R EE
W R 2 M AR KRRk 3 RO s P,
C3 3% A2 T A MR TG i 1 b i G B 2D 9B, AE
3 SAMABOE AR rh A AP 2R AR C3 A,
P25 Hh g 42 R BE 4R Rk A2 AR O C3 ARGk
C4b2a DL K55 Mg 42 2 i C3 1L C3bBbPY,
C3 WLt — A5 BT 5 22 AR T 1 AMA &R
B2 T 5 AR 08 E 0 20 M 3R 1 4 R U G B A
PI(MAC), M5 mat -0 78 1E %1%
LT, AMA FR G o 7 ) ST R S L AT LLYE
B AR PR e I A 9, BAEAMA R DD g
PR L T, FMERGEWHESEEEEASN
fREEA A, R TR A B A, 1 RN A
T 22 i U U 45 B eT LR RMA R G B,
1 CD55.C1#H ] (C1INH) ,CD35 ,CD46 fil CD59,
X 5 B AR A5 B Lk AN R S, DT IR
A &Y. CDssS i, WHEFKCHFMA TS
# K+ (DAF), HELai®h CD55 HEH&E—F K4
40 kDa (1) 4 Mo A0 WS & (1, G 0 2w R IE L B

X E %S 1000-3096(2022)07-0024-08

(GPI)% £z 5 E fE 40 MO IS b, )3z 40 A6 76 AN [A) 9 40
S0 i 2 1 AN A0 L G s T )L TR T L B W I A O
iR W], CD55 & AEWS M Nk C3 H AL FI C5
S ARG C2a I Bb B 4 5 A8 fiff 25 1M 40 1 # AR R
GEs ™, T B IR MAC 78 40 R 64 2R
CDS5S5 3 HTER N A 55 Al 51 A 5 e Mg,
UN R 7 I o 20 B A R AE ) 5 A, 4 2 T Y
CD55 45 H Al LAE Ay o ISl 2B (S804 R W 1
(Escherichia coli). W[ J2FT & (Helicobacter pylori)
FII5 AT 956 1% (echovirus) 25 ) B L 40 Jifd () 32 AR H Al
X} CD55 s H i oE F 2L EM AL S, 1
B £ 34 A LA AH 5 B A 5 4

KEZZF (Scophthalmus maximus)2 1 E EE K=
FItRZ —, B ELENATINE . A5 LIRSS
fif CD55(SmCDS55) 8 H WX 4, B IR FER 5 i

Wk H391: 2022-04-10; &1 H #H: 2022-04-29

FEWH: ERESUFEIRTH 2018YFD0900500)
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HHRSE T CD55 SR A Y 7 DB AE 3 e bErs 5 1
SmCD55 K, Kl T SmCDS5 3P 7E K ZE 6T 4141
MFRBEOL, RS T HEALXIAN SmCD55 H
(rSmCD55), & T rSmCD55 & [ % K35 6 HMA £
GEiEE, R T rSmCDSS & 57K 775 S B 45 4
WA EAE R, DR g ATt T IRATTX B B R MMA
W RGERIAH,
1 AMHFfeT %
1.1 A
1.1.1 13y

it B R 22 6F (500420 )R W [ 1L R 48 7 B T —
2RI ) o TEHEAT LR, B R EE PR R 2L 7 4 Y
21 CORA PR IR P
1.1.2 BRI FRE&M

ARSI T A R RR LG R AT I . IR
48 B B (Edwardsiella tarda) . ¢ 6B 5 M0 AT &
(Pseudomonas fluorescens). B33\ (Vibrio anguilla-
rum) . W 4 G (Vibrio harveyi) . 16 KB BR 1 (Strep-
tococcus iniae). & ZEMUFT B (Bacillus subtilis)FljEE
HIHERE (Micrococcus luteus). B3R . M4 FCHTE
IR T BB IR . DGR BT TR FIAS B 25 F AT 7
TE 28 ‘C 4 F7E Luria—Bertani broth (LB) 3557 %E
¥ig%, E. coli F1 M. luteus 7 37 ‘C4AF T 7E LB B 5%
FE3E; S, iniae 1 28 “C 4 AF F1E Trypticase Soy
Broth (TSB)H; FRHE 85 5%
113 SEHRRH

RNA U&7 & (FastPure Cell/Tissue Total RNA
Isolation Kit V2), SZEt5¢)EE R PCR ik H] & (AceQ
Universal SYBR qPCR Master Mix ) 1[5 8 2H i 5] &
W B4R N E], O SRR B (ReverTra Ace qPCR
RT Master Mix)l§ H AR 7954 F); FLfE(DHSo) Mk
(BL21)EAZ 8 KM FF 13 B B P H R A R A
Hank’s “FAER I A R T w); BAF 4 12140
R B DA AL /NRBT his PURFIER o Ak Y i
(HRP)FRIC A LB/ 1gG HiiRIg A Abcam 2] .
1.2 Fik
1.2.1 SmCD55 ZEFHI AT

IS [ R A B R 20 (NCBI) £8P
A3 SmCDS5 FEH M FHI (&5 XP_035488277.1)
& 5., K H SignalP-5.0(https:/services.healthtech.dtu.dk/
service.php?SignalP-5.0) # 17 15 5 Kk 4> #7, R H

) H@ART/CLE

SMART ek T H I 78550471, FH DNAMAN
WAttt 2 HEIF IR, I MEGA 3174k
BT
1.2.2 W3 ER PCR(QRT-PCR)IEM SmCD55
HEWFRIE

qRT-PCR J5 755 B LARTROREZEY . SR 1 4G 1E
IR SmCD55 BERMRIE, TERFE AT,
5 AHGEETIER . LA . KB BB . L O
FIFLLZ, #e M8 RNA FEBGAR & Ui R HUS. RNA,
{# F§ Nanodrop I & 260/280 W YEHE LB KA RNA
(5T . cDNA A B B AR PR 45 A W) R sk )
Gl T SRHEYERE /S Al AceQ Universal SYBR
qPCR Master Mix i & #17 qRT-PCR, NS HEH 1k
# B-actin!, 28 b AT Y519 4 B-actin-RT-F
(5'-ATGGATGAGGAAATCGCTGCC-3"), B-actin-RT-R
(5'-CTCCCTGATGTCTGGGTCGTC-3"), SmCD55-RT-F
(5'-GCCAAGTGTGAAACCGTGAC-3"), SmCD55-RT-R
(5'-AGGAGGCCCAGAGTCGTATT-3"), qRT-PCR f
NAKZ A 20 uL, EL4E qPCR Master Mix 10 uL, 514
% 1 uL, ddH,0 6 pL, f&itk 2 plo RA 22T st
SmCDS55 3 [H B ik K F
1.2.3  SmCD55 HAHE H (rSmCD55)H Rk figifh

LI SmCD55 K:[H cDNA FE3 ik, H514

SmCD55-F(5-GAACAGATTGGTGGTGGATCCATG
AACTGCCCTAAACCTCGGGCA-3', FRIZLE 7R

7] 5 51)F1 SmCD55-R(5'-GTGGTGGTGGTGGT
GCTCGAGAGGTGCATATTCGATACGCGT-3', T %I
ARy R R PP 9 AL 5157 5 Ik (27~298 1if)
) SmCDS55 fg#hBt. PCR =¥y 2 i ek, 3 i 7]
P54 1 )5 X A KAk pET28a-Sumo!, &
H YA s IR 2 S R IBAT I DHSar, AR5
Pk BHME v B JF HEA TIN5, I TE B Y JBORE A 44 R
pEtSmCDS55-Sumo. ¥ FikL pEtSmCDS55-Sumo(# ik
B HEH rSmCDS55-Sumo) Al pET28a-Sumo(F iA
XTI rSumo) i L 2R I8 KIAFTFH# BL21 .

A AR A Al A4 2 B RaE A9 AT Y K bR
FEME] LB Jigedkrh, 37 CHREFR 2XPEA KM, wmn
LU E A 0.1 mmol/L AY 5 P 3 -B-D- A A 2 FL b
(IPTG), F 16 CHFEMTIHER 12 h JFUERIK, *T
PRDEAT PR R, B0 E U g & A AR
H rSmCD55-Sumo [ L& A Sumo & Fif &
Frit &8 A A Sumo PR, SRS FIH BT 4l 1k
rSmCD55 & [H . rSumo 1% B [FEME ik alifh. &5, K
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JH 5 TR 445 TR I 26 J2 F, K (SD'S-PAGEE )32 A6 ) 4 Ak 75 %)
M -
1.2.4 W rSmCD55 & H AL I 75 75 1 3 HE
R T T

W5 R ZEBE 135 ] Hank's SEA7ER 75 O BE 8 1% .
16 f5H0 32 £%, 7095 rSmCD55 & . rSumo & [
m% PBSCH HR)IR A, rSmCD55 2 1 rSumo & 1Y
ZRRRE N 100 pg/mL. FIR TFE 1 ho 7EFIM
R, FE ML A Hank’s SFEAGEh 7 L% I
il 25 AR BE R 1x10° 4 id/mL A9 FR T 7E 96 Lk
Hr, K 10 (2 107 41 ) 22T A B 5 100 pL
B PBS A3 B AN [RGB (Y IR G, 22 °C
55 20 min, SRJ5 5.0 10 min(4 000 r/min), 25181
B FIEIFIAE ODusoo 77 1 FAL, B 1035 76 B 8 £
6T B 2H A I I TG PR B R 100%, LA I3 HoAt 26 Y
FEYE . TEARIRKE S, KRBT Hank’s ~F
T ER VAW VR I £ M R 1 x 10° CFU/mL (941
FER . B 300 uL 2 P PBS AbHH 5 A R # Bf
fR) I3 5 SRR A TR R R AR A, = IR R
B 1 he WEEHUG, FHRG BT BB IT 142
WA E] LB [ AR L, B R AR T
37 CEEFRAA, 12 h G AT o7 A,
H5 LT B 8 A5 X HR A A AR TR TG BE N 100%, LU
W5 A 2 7 R TR T 1
1.2.5 W rSmCD55 EHES & 40 U XA A

FERI R MR

W RIATEE . R BB . SO AT
[N NN AN N 317 €53 S I o
FE TR F R B ORI AT HERN B 52 2 ODgoo 4 0.8, 4
5.0 5 PBS Ui H & F PBS & 10° CFU/mL,
TR 5 AR 1Y AE AR R R R R e
B E W BHR 58 (BLISA) M M), S T4 rSmCD5S
B0 A B AR AE S, A0 TR RO S R B
100 pg/mL ) rSmCD55 & . rSumo & 15k PBS
TE 22 CHMTWE 2 he RIEMBIRGW, WAR
A5 B SRR W s I Al b, 7E 37 Cak 28 CREFRAH
R SR 24 h, THECAN R B .

2 R

2.1 SmCD55 & & 5 7 5 #r

SmCD55 5 H i 344 & SR a4 ik, g
S Fi ok 36.8 kDa, TNEEHL S (pI)h 7.85. 45K

) H@ART/CLE

W o> BT B, SmCD55 25 11 41 N-%iig 1~26 fii &
FERRTR LM 15 5 Ik (Signal peptide) ¥4I, HJ54 3 4~
FIMA T 45 HE 1 (CCP) &5 4 J5k (28~86 4 Jik iR 5k ik |
91~143 ZILTRFRFLFN 148~204 LR IR AL ), HEHL
Tt I 2L 3 9 CD55 & H WA &2 %5 SmCD55
TIPS AT, 25K 3K W], SmCD5S & 587
VE[F] 2 W0 e 90 B ARAUPETE 27%~68%(&] 1), Horp
SmCDS55 # H -5 ¥} /K fi(Toxotes jaculatrix)CD55 25 FH4H
oL $5% =5 (68%), 7 i - #a v 55 T 6 (Oncorhynchus
mykiss)CD55 HFARINERAR(37%), TEMiFLsih S
NZ&(Homo sapiens)t) CD55 5 A IR AR (27%) . #4
HEAPEAA S 2 B, SmCDS5 & [ 5ff4 625 CD55
HHAFE#H L FXRKE, S KAaXRRE, 5
TG R BGE (] 2), TR SmCDS5S5 & 17437 H
X AHEALRE BT ) RS Toxotes jaculatrix, XP_
040890444.1; Seriola dumerili, XP_022617127.1; Sander
lucioperca, XP_031157844.1; Sparus aurata, XP_030277131.1;
Epinephelus lanceolatus, XP_033483710.1; Cynoglossus
semilaevis, XP_024915538.1; Oreochromis niloticus, XP_
005458494.1; Oncorhynchus mykiss, XP_021425213.2;

Rattus norvegicus, XP_006249779.1; Homo sapiens,
ANF06964.1,

2.2 SmCDS55 A B 68845 7 R K8

TE R 22 6F v, I qRT-PCR A A
SmCD55 FERTE R ZE B2 B F B 15 0 25
GRILRM, REEGEALA . B, 88, SKE . O L L.
JFRI LR R A SmCDSS N33k, Hrh 7 ik
ARk B (K 3).

2.3 rSmCD55 & & s AMR B E 8%

J THFFE SmCDS55 & I 7E #MA B B4R,
TEZ R MR R R R g4k T rSmCD55 2 (A Al
rSumo £ F (&l 4). 2k AR E ) rSmCDS5S5 8 H .
rSumo (1 8; PBS (X MR 41 )b 3 K35 60 1L 7, SRS
ARG T L 355 P8 5 L9 R RS B . SE I A SRR,
TE TSR 8 A3 F0 16 f51F, FH rSmCD55 25 1 kb 3
S LY A LT P S 8 A0 T IR, 8 A5 16 5
LT B IS PR3 0 FRE T 5%M1 21%; 1 X
HEAE 11 rSumo &b 3 () LI A V5 I35 14 O TR AT
AL (I Sa). FEIMLTEFRRE 8 5. 16 5 F1 32 f56f, H
rSmCD55 & [ AN I8 A9 A% PR 1 3 RIS A
FEXF HR 4, rSmCDSS R HAN S 1Y 8 £ . 16 fi5 A 32
FE R BT MR B IEE 0 TRET 45% . 75% A1
46%(# 5b).
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signal peptide

SMCDS55 NDVSLRTCGRRRH. . LLI YLFVLKAAANGPKY. . RASRETV 38
Toxotes jaculatrix (68%) ... . NDVLLDTCGRRRY. . LIJL1 YVEVLKATANSPR]Y. . QGKENTI 38
Seriola dumerili (63%) . NDFSLDTCGRRRC. . LIBLLYLFVLEAAANGPNY. . EGRENI V 38
Sander lucioperca (58%) o . MDVLLDTCGRRRVS SLJLLYLFVVKAAADEPNY. . HFRERMV 40
Sparus aurata (57%) . NEVLLDTCGRLRVRPLLNVYLFVLKAAAD@PKIY. . HGGENI V. 40
Epinephelus lanceolatus (56%) ... ... ... ... ... ... ... . MEVFLDTCGRRRVKFLLLYLFVVKAAAARSKL. . KGVERTV 40
Cynoglossus semilaevis (49%) .o NDVLLDTCG. . TY. . L LFHLFVLKAAACGSKH PGGENI V. 36
Oreochromis niloticus ~ (47%) . METLLDTQRRLKS. . LBLVYLLVVKAAGDEPK. . EGGDRTV 38
Oncorhynchus mykiss — (37%) ... ...l MFYSNSWTKC. . . |81 CLI FI TSGNSEPKIJQVERNQRVV 36
Rattus norvegicus (31%) M RTRAPGTRAPPPPPLLLSLSLLLLLLSPTVSGDCGPPPDI PNATPNS GKHTKF AHQS QVTYS CNKGFKQI PBKPNTVVCLENDQWSNYETF CNKT(@S AlJ. . LRLNYAS 108
Homo sapiens (27%) NT\/ARPS\PAALPLLGELPRLLLL\LLCLPA\V\GDCGI_PPD\PNAQPALEGRTSFPEDT\I TYKCEENF VKI PGEKDS VI CLKGS QWSDI EEFCNRS[EV. . TRLNSAS 108
CCP domain <:l CCP domain
SmCD55 NK. SDAT NENGVVSEAGG. KETEP . BxERA. 141
Toxotes jaculatrix EES| - NP GI S[@VNG. QUTEI ... NI[ERG. 141
Seriola dumerili TE. - VI S@TDG. K\TEP ... NUNEKS. 141
Sander lucioperca PINT. LEDS T - 1 MI@VDG. NUTEP . NS[EKA. 143
Sparus aurata E_T_NA NGVTT®ADT. QTEP € .. »T A 143
Epinephelus lanceolatus DKS H\ SVI{§VDD. NUTEP! .- NSERA. 143
Cynoglossus semilaevis FIRET] FQEAS[ENTI D. HEYGVSKEI SG. HUSAL £ .. QFETS. 139
Oreochromis niloticus NES T . YeNIEF] 181 HD. ENTES ... NSERA. 141
Oncorhynchus mykiss LF G . JeNEST T[8TSG. EYSTL ¢ .. NS[ERS. 139
Rattus norvegicus KKEYRN FIHg! EFBERPEF QKVTERTGKS TLEEL 'SP VVEF(@ KLVEVTSTF[§S1 TENAVDIDDVEP 218
Homo sapiens KQPYI T v EYEORPERRREPHLEP KL TEL QNLK{JS TAVEF @HNES@P KLFESTSSFLI SESSVQESDPLP 218
<::| | ccp domain
SmCD55 KEETVE KEAAVTCERSL“D SQD GEV\RF AEEASI TGQA, ¢ TTEERVITEALTPTPAJPAQ. . . . 227
Toxotes jaculatrix K@EI EK@DI [JAEVPINERTMVWD. SQD! GET\QF\ I €NS1 1 TRGEG. . . [§ . TTEDSI ATKI LTPTPT| AQGGKTI LTTVV 237
Seriola dumerili T®EI EEJAEV SLWD. GQG GQVI TFV [VEHDSI MENEN. . . [§ TTEDRI TTTI VITT. AQPTQ. . ... ... .. 226
Sander lucioperca S[eKI1 A GEV. SSWD. SQD (GESI QYV DSI V@RET. . . [€ VITDRI TTETVIPTST] T ............ 226
Sparus aurata L AEVANEKRLWE. SADY)ESNGQVI QYT| FENDTL V{§NDI . KI TITVVISTPT} 222
Epinephelus lanceolatus K@EI VTEGKEFEV HSWD. SQDARKWGETI SYI [ENEEYT[HI €KEST MESET. . . [§ TTEVRVITKNATPTPTRTPT. . ... ... .. 229
Cynoglossus semilaevis REE\Q% gA\'VA}ERSL“D SQD EEGENI HYVENEEY \ENSSI RESKG, EEK\SF\AGTTGDGNTTNTTSAQGGTTAAPS SHP. .. . 236
Oreochromis niloticus S@EI YTSWD. SENI [NTAI RYT[§HE[EY SDTVL[EDEN. . . SPD \lYE\ .......... TRAPATTSRPQVAI TDLTTT. .. .. .. ... 226
Oncorhynchus mykiss \VTE ﬂl DI MYEM S EKPDKQF iEGDVl QYsgltiv lE}l:lll SI fﬁEED. . E Nsiﬁ KD\N . DI PLKPTTI SASI TTSTW. 227
Rattus norvegicus VETTI F PKI I REE. . SDSYAJRQS VTYS| VENSS VHETLNGEVEEWS S I ER. . .. HKVPTKTPPEVDI PST! .. ... 307
Homo sapiens E[GREI Y[§P AJPQI 11 QGE. . RDHYGHRQS VT YA@NK[EF TM [€EHSI Y[§T VNNDE[EEWS GP[JJEERG. . . . .. . . .. KSLTSKVPPTVQKPTTVNVPT. . . . ... ... 306
SmCD55 e DLSAI STARRDKTLTTSAT[JTV RDGLTAEDRASTAGVTST. . . TTTSFRDKHDGAVDTDTRI EYAPVI VSVI CI SSAATIL 313
Toxotes jaculatrix 1 SHI TAVSTSTDSSATSTTHRDKTI TTSAASV .. ADVLTPKDEVTTTTVTS. . . . AVSSFQGKNNKTLNI GRESGYMPLI VSVI GVLVGVI AV 332
Seriola dumerili 000 ..-- AASTSTASSATSTAQQDKNVITSAT[YTV . RDI FTAEDKATTANVT. . . . . PTTSEQDKHDGTVI TNSDTGYVNVI ASVI GI SLVSCI V315
Sander lucioperca . AKEASTSTDSSATPTAHRAKS VITSAT[T! RDI LTAEG. . . TTTVIST. . . TSSLFQDKRDDAVDTNKDI GYMPVVVSVI CVSLVVCIT 316
Sparus aurata . AQEASTPTDSPATTTAHRVKANTASASS AV RHSLPAEDKATTASETST. . . TS. . FQDVRDDAVDTSRDI GYI PVI VSVVCVLVVACI V 313
Lpinephelus lanceolatus . PPGQEVSTSTDSSATLTAHRAKTVIASATRTV RGI LTAEGKASTASVASV. . . TSSPFQDKHDGAI DISEDVGNVPVI VSVI SVVLVVGI L 324
Cynoglossus semilaevis CASSTVQPSI SLSSLRTSTSRLWVLTS TDVI§TI JATSQGYETTTTS GTVPPGGI VITDDRTTSKSATSAPTTTTLS LRGRQDGAVDS S VDNVGHVPVVI SVI SVILVAIIL 346
Oreochromis niloticus . DAKVSTFSDSSAAPTVHRTQTVITSSI NLTLPKVF. .. ... ... ... .. ... RGKTTSAGI LST. . . TSSSFQGVHDGNVDTVTDS GTVAAVVI GAVVLLGVII G 313
Oncorhynchus mykiss -+ - TI QVSGTHHSI GEHDTNTATNVNDI [JLKFASIT. ... ... ... ... ... .. STVPPTI QUSGR. . . HHEI GEHDI NAATRNAAANGRVI GI GI GI VI VIVI LIV 310
Rattus norvegicus . TLI NFPSTRAPLSHKP TTVKVPATQHV§VSKTTVRHP. TRTSKDRGESNS GGDHFI YGKF DPQGVKRNCHHCGRHS PYF WKRI FSYNCLRKTI KM 401
Homo sapiens . TEVSPTSQKT. . TTKTTTPNAQATRS TJVSRTTKHFH. . . . . ... ... .. ETTPNKGSGITSGITRLLSG. . . .. ... ... HIC........... FTLTGLLGTLVT 376
SmCD55 LLR SYDTREDLKPELLHFQNP 344
Toxotes jaculatrix L\I RQCHLR SANGTVPICY. ... ..o 355
Seriola dumerili VYF| LLRKGSANGTVPIS. . . . .. ... ................. 337
Sander lucioperca VLF| LLK SYDTREDLKPELLQFQNL 347
Sparus aurata VVFI HKFLLRR[YGS YDTGEDLKPELLQFQNL. . . . . 344
Lpinephelus lanceolatus \LF!HKFLLK SYDTREDLKPELLQEQNL. . . . ... ......ooiiiin .. 355
Cynoglossus semilaevis MFF SYDTREDLKPELLQFQNL. . . . ............. 377
Oreochromis niloticus FI 1| NVRRIGS YDTREDQKPGLLHFQNL. . . . ... .......... 344
Oncorhynchus mykiss LFLYCF QKRKGS YQTGEDSRRRGVI TI SKLLN. 343
Rattus norvegicus Q(‘LV&\PKGR\?\\EPFNRL\F\XTPLGI QHGPS YPQQCS CSKAVLGQLRVI WPI SQVALSARCVS VS 465
Homo sapiens NGLIT. . oo 381

& 1
Fig. 1

SmCDS55 & H [/l &9 5 51§ Lb X

Alignment of the SmCDS5S5 protein homologous sequences

55 ECFERIR SmCD55 8 [ FIBE HLR P 9 A REARATDLRE o 58 4 AR [ Y s BE R AR UE B pmic, ARBUEE = 75% M 2 B IR 5k A5 H R 6
FRIT, AUE = 50%M & HERR R HE K G ARIC . Signal peptide il CCP (complement control protein)%t#4) 4k FH 21 €4 %5 Sk 76 K rh AT

The numbers in parentheses represent the overall similarity between SmCDS55 protein and the sequence being compared. Identical amino acid
residues were marked in blue, those with similarity =75% were marked in black, and those with similarity =50% were marked in gray. The

signal peptide and CCP (Complement Control Protein) domains are marked with red arrows

2.4 rSmCD55 498 1L

ST KM rSmCDSS & & 75 REAS 5 240 o AH B4R
A, AR ER rSmCDS5 8 H 5, rSumo & H5K
JAFT o L IR B BRI | DGR PMAT I | BT
Wy 2 FC IR %%ﬁﬂiﬁ\ i B LT A R B ek
HEFH . ELISA Z5 3 IR, rSmCDS55 & I REWS LIk
A 1 T 25 A BT A ARSI 1) 240 B (1] 6)0 5 rSmCD55
FEASG S RMNARE B ERINE, 456555 NHAHE

JERZEERRTE . 2240 T rSmCD55 HHE

Marine Sciences / Vol.

BB RMEH . 4551 BR, rSmCDSS 4 H X
Hﬂlzl &ﬁ@%ﬁﬁ’]ﬂﬂ’ﬁﬁﬁ(éﬁ%ﬁi%r%

i

ARBFERT SmCDSS5 AT T #5404 .
SARAVEYTIRERI ST . FEAN BB, SmCDS5S5
4 LR 551 5 57K 8 CD55 88 AL e s, fEE

e L5t CD55 HEH R R YR R, By
SmCD55 & H&FEMR P b & A — s T 3 4

XF
XL
3
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Scophthalmus maximus A

Toxotes jaculatrix

62 Seriola dumerili

58 Sander lucioperca
Epinephelus lanceolatus

Sparus aurata
98

Cynoglossus semilaevis

Oreochromis niloticus

Oncorhvnchus mykiss

| Rattus norvegicus

.
100

Homo sapiens

0.10

&l 2 SmCDS55 & H ) &Gtk #r

Fig. 2 Phylogenetic analysis of SmCDS5S5 protein
FIHI MEGA 6.0 30, i 4B ALARE A B R e AL, e T
RZEHF SmCDS5 #1145 HoAh il & 1 A L 30 1) CDS5s A TE st ik
INIIPSS
The phylogenetic tree of turbot SmCDS55 protein was constructed by
ortho-linkage method using MEGA 6.0 software, and the evolution-

ary relationship between SmCDS5 protein and other teleost and
mammals was determined
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Fig. 3 SmCDS55 expression in tissues of healthy Scophthal-
mus maximus
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The expression of SmCD55 gene in muscle, intestine, gill, head
kidney, heart, spleen, blood, liver and brain of healthy turbot was
detected by real-time quantitative PCR. In order to facilitate the
comparison between tissues, the authors set the expression level of

muscle tissue as 1. Data are the means of three independent assays
and presented as means=SEM
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Fig. 4 SDS-PAGE analysis of rfSmCDS55 protein
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Lane 1 was the protein standard Marker, lane 2 was rSumo protein,
and lane 3 was rSmCDS55 protein. The purified protein was analyzed

by polyacrylamide gel electrophoresis and observed by Coomassie
bright blue R-250 staining
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Fig. 5 Effect of rSmCDS55 protein on complement activation
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The serum of turbot was treated with rSmCDS55 protein, rSumo protein or PBS (Control), and the hemolytic activity (a) and bactericidal activity
(b) of the serum were determined. Data are shown as means+SEM (n = 3). n, the number of times the experiment was performed. *. P<0.05, **.

P<0.01
20 -o- L. tarda
18 | & V. harveyi

—— M. luteus

B. subtilis

V. anguillarum
@ E. coli

P. fluorescens

& S. iniae

25 125 25 50 100 200
rSmCD55 8 H FiE W /(ng/mL)

Kl 6 rSmCDSS5 & 45 4l i 19 25 5 1 Bl
Fig. 6 Binding of rSmCDS55 protein to bacteria
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Escherichia coli, Edwardsiella tarda . Pseudomonas fluorescens .
Vibrio anguillarum . Vibrio harveyi. Streptococcus iniae. Bacillus

subtilis and Micrococcus luteus were incubated with different con-
centrations of rSmCDS55 protein, respectively. The control group
was incubated with PBS, and the binding between bacteria and
protein was detected by ELISA. Data are the means of three inde-
pendent assays and presented as means=SEM
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Turbot Scophthalmus maximus CDSS negatively regulates
complement activation and binds a variety of bacteria
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Abstract: Turbot (Scophthalmus maximus) is an important commercial fish species in China. CDS55 protein is
known to be a complement regulator in mammals, but its function in fish is unknown. In this study, we examined
the function of turbot CD55 (SmCDS55) protein. The results showed that SmCDS55 protein consisted of 344 amino
acid residues and contained an N-terminal signal peptide and three complement control protein domains. SmCD355
gene was expressed in several tissues of turbot, with the lowest expression level in muscle and the highest expres-
sion level in brain. A recombinant SmCDS55 (rSmCDS55) protein was obtained from a prokaryotic expression system.
rSmCDS55 protein significantly inhibited the hemolytic and bactericidal activities of turbot serum, suggesting that
rSmCDS55 negatively regulates complement activation. In addition, rSmCDS55 protein is bound to a variety of bac-
teria, including the aquaculture pathogens Edwardsiella tarda, Pseudomonas fluorescens, Vibrio anguillarum, Vi-
brio harveyi, and Streptococcus iniae. Of these bacteria, V. harveyi exhibited the strongest binding ability to
rSmCDS5S5 protein. These results add new insight into the complement system in fish and promote our understanding

of complement activation and regulation in fish.
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