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A O TE TR A T IS R SR L 4% B Trizol 125
S U I A5 PR BE B B B RNALEL 1.0 pg B RNA
Fie B TaKaRa 28 6] [ % 53250 & 00 30 WY 17 i %
L1 3] cDNA JF #4175 28 RT-PCR 3¢ qRT-PCR
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Table 1 Primers used for Bf/C2 gene verification and expression
519 4 B BIWFRIG 3" PRI by 519 i

Name of primer Sequence of primer Size of product Purpose of primer
Bf/C2A-ORF-2F TTTTGGAGAATGGAGAGGTGAC 1597 J¥- 3 554
Bf/C2A-ORF-2R CGTGGTACATCAGTAGCGGG Sequence verification
Bf/C2A-ORF-3F CCTCAGTCCATTTGCTTCAGTG 566 J 5 3k
Bf/C2A-ORF-3R ACTGCTACCAGGGGGAACG Sequence verification
Bf/C2A-ORF-4F CAATGTTGCTCGTCCTCCAC 1047 J¥- 3 954
Bf/C2A-ORF-4R CCTGCCTGCCATTGGGTAG Sequence verification
Bf/C2B- ORF-21F AGATTATGAGGAACCACAGAAGAAC 2 214 J¥ 3 554
Bf/C2B- ORF-21R TCAGCACTATGCTAAGGACGAAAT Sequence verification
Bf- RT-PCR-1F AAGGCTATTCAGATGGGAGTTT 230 PN E
Bf- RT-PCR-1R ATGACACGAGTAGGTGGTTGTG qRT-PCR
Bf/C2B- RT-PCR-1F CGTATTGGAGACAGAGTGCG 267 PN E
Bf/C2B- RT-PCR-1R GAAGACATTCAGCCGACCT qRT-PCR
18S rRNA-F CGGAGGTTCGAAGACGATCA N3
18S rRNA-R GGGTCGGCATCGTTTACG Reference gene

14 PCR # #F15¢ ¥ LAt EE PCR

PCR §" 31K & 4 10 pL:10 X Tag PCR Buffer
1.0 pLL, DNTP 0.4 pl., Tag DNA Polymerase 0.2
pL A (cDNA)Y 0.5 pL.ddH, O 7.1 pL, b FiFE5]
Y4 0.4 pl, WM HM:94 CHAEYE 2 min, 35
AMEFR (94 CAEME 30 5,50~60 “CiE K 30 5,72 C
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qRT-PCR Lk 18S-rRNA J N Z KK, 2 [ &
% 20 pL:SYBR mix 10.0 pL.ddH, O 7.4 uL,
cDNAREM 1.0 pL, LRI 0.8 pL. 7EXF K
(Roche) LightCycler® 480 %)t E &= PCRAYFEF T
BEAT R 25295 °C 30 5395 °C 5 s, iR K 20 sCGiR
KIRFERES WA E) .72 °C 20 5,40 MEH, F&
R 8 & ok A X & ik &, AUk F =
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FIERHAT R R J7 22501 (One-Way ANOVA),
F A Duncan’s ¥ 47 £ & L&, B0l 2 % A
{H+#RUE % (mean = SE) £ 8. MR 1E 20 M 45 R 7
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2N E .
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ORF 2 298 bp.3' UTR 180 bp,4if% 765 4~ %4 504 ;

Bf/C2B 3K ORF 4t 2 131 bp. 4w 710 4~ %

fR . #F 17 Blastp 43 #7 & 8L H1 3k 9 Bf/C2A 5 i
Bf/C2-A2AH I B = . 4 76 %6, H 8] BI/C2A 3 5
i Bf/C2 81 Bf/C2-A3, %t Bf/C2A3 i Al #: 4>
BIR 74%.70% .62 % F1 62% , Bf/C2B & if i |
Bt £ Bf/C2B Ay AH LMk 4 5 S 95% . 84 % FiI
79% . MM NCBI 7e £ 4 CDD X 4 3k 5 Kz H: Ay
125 BI/C2 S BRI 51 i A7 45 4 Bl 0 , & 2R 0 2
Bf/C2 1 3 A5 K S8 24 B, A5 5 0 AR 98 1 2R 1 25 4
B CCP. I 4 M i A& s I+ A 45 8 vWFA L)
N 108 7 1 6 45 K 3 Tryp_ SPe. A [ 76 T 4 A 1 5
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C2B 43 B AL & 2 A F 4 A+ R I 5 2 11 45 48 1)
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B Daniorerio C{B @]—@ m\ [Tryp_spoy
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The domains of Bf/C2 in different fish species
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100 Cyprinus carpio Bf/C2-A2 BAA78416.1
Cyprinus carpio Bf/C2A BAA34706.1
Megalobrama amblycephala Bf/C24

Danio rerio C/B AAB19093.1
Ctenopharyngodon idella Bf/C2-A3 AFD18592.1
Cyprinus carpio B/C2-A3 BAB32650.1

100 L Jctalurus punctatus B/C24 AEW10545.1

Oncorhynchus mykiss Bf-1 AAC83699.1
49 EOWZWS latipes Bf/C2 BAA12207.1
100l Larimichthys crocea Bf/C2 ACQ59162.1

100|:H0m0 sapiens CfBCAA51389.1

30 Mus musculus CfB AAA63293.1
69 —Xenopus laevis C/B NP001079047.1
100L—Xenopus laevis CfB BAA06179.1

Ginglymostoma cirratum Bf/C2-B AAY56127.1
62 Ginglymostoma cirratum Bf/C2-A AAY55950.1
Miichthys miiuy Bf/C2 ATA08677.1
100 Ictalurus punctatus B/C2B AEW 10546.1
99| EM@galobrama amblycephala Bf/C2B
100 —ctenopharyngodon idella Bf/C2B AFD18593.1
Branchiostoma belcheri tsingtauense Bf/C2 ABY28382.1

100

—
0.1

B2 AEYH Bf/C2A.Bf/C2B BEFEHIBEEEF I 1 & 4t it ki
Fig.2 Phylogenetic tree of the amino acid sequences encoded by the
Bf/C2A and Bf/C2B genes in different species

Bf/C2AMIN ik &
Relative expression of Bf/C24

Bf/C2BAER KB
Relative expression of Bf/C2B

A EEE AEEEH
Different development stages Different development stages

LRG0 s 2. SRENRIN s 3 BRI 4 I s 5 MR 6. M I B s 7. WLPIZRIN 5 8.0 BLI0 5 9. 00 Bk
Wi 10 A, 11 IREREF B 12. 898 08 13. HERMI; 14 BBE 1 d: 15 B 3d; 16 G 7 d;
17 M 10 d; FREARMERZER B F, P<T0.05, 1:Fertilized egg; 2: Morula stage; 3:Blastula stage; 4:Gastrula
stage; 5:Neural plant stage; 6:Body segment appearance stage; 7:Muscle functioning stage; 8:Heart appearance stage;
9:Heart beat stage; 10: Hatching; 11:Eyeball pigment stage; 12: Air bladder formation stage; 13: Intestine formation
stage; 14:1 dpf; 15:3 dpf; 16:7 dpf; 17:10 dpf; different letters mean significant differences, P<C0.05.

3 HIkEAERH Bf/C2A(A)F Bf/C2B(B)EEKHEXRILZE
Fig.3 The relative expression of the Bf/C2A (A) and Bf/C2B (B) mRNA in different embryonic and larval stages

YK S AMIE IS, B /C2 FERFIE RAE B £%.5 d BF & TF B8R R ME, b xd Al 27.1 f5
JIE Wy Bk VB SRR R A A T AR (L 5) (P<C0.05), Bf/C2B {EJ&Jt 4 h FikEK T X R
TEFNE R Bf/C2A FE7E ST 24 h IR KIS ?ﬂ 24 h FF4R KR LT A%t B4 30.4 /5.3 d ik El %
EF NI 4.96 £%5,3 d EF- XL 13.6 U Ch Xt IR 46.0 £5) . 2 J5 T REL5 d BEUR X IR
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Bf/C2AMIN ik &
Relative expression of Bf/C2A4

1 2 3 4 5 6 7 8
AEZHE Different tissues
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Bf/C2BAN k&
Relative expression of Bf/C2B

1 2 4

8 10 6 7
R4 Different tissues

]:H{Hﬁi; Z:I%HJE; 3:%‘%; 4}]911—5&; 5:%; 6:[([[7&; 7:‘[:‘%; S:Hﬂ.l’ﬁ; 9:@:'1]:]»; ]():ng ?ﬂmﬁ%%%ﬁﬂ% P<().()5a ];l,iver;

2:Kidney; 3:Head kidney; 4:Spleen; 5:Instestin; 6:Blood; 7:Heart; 8:Muscle; 9:Gill; 10: Brain. Different letters mean significant

differences, P<20.05.
B 4
Fig.4
i 9.1 f5(P<C0.05),

FEMEUNE H L 7 PN 3R AR i AR RS 4 h B A
AT R R BRLH Y 1774 F0 25,7 4% (P<<0.05)

FEE N, Bf/C2A FikiwfE 12 h ikl i &,
XA 3.6 A% 53 d B A X BRAL Y 1.3 £ 5 X
WRZH 25 5% 8 3% (P <<0.05), Bf/C2B Wik & 1E
3 dif ik 2 B, O R ALY 13.5 £i% (P <C0.05);
12 hif A%t B Y 8.8 5524 h BRIk 52 B, 42
Skt HRZH ) 1% (P <20.05),

M, Bf/C2A FRKikiTE 5 d B 2 PR,
5d W RE BB R KR, X IRARN 9.7 %
(P<C0.05), Bf/C2B fE 24 h Fi R IKIRAL, ALy XF
HELH Y 20 %0 F1 40 % 524 h i 3R 3A ik B i K o Xt
MR 5.2 5 (P <C0.05) ; 7F 3 d B ik 4z 4l ,
AR X IRZH B 2% (P<0.05) ;76 5 d I FE R 3 ik i
PR _ETE XA 2.9 15,

Bf/C2A ek B RiLEMN 12 h AFIHE R
EHERK L3 d R 5 d A R R 4.8 %A
8.0 f5(P<C0.05), Bf/C2B fEk'B it 4 h %£ik
ORI 1.3 45 B S FE 12 h Rk Z B M6,
K N RERIR IR 120524 h & 208 g X IR 4
1.3 f5s B 3 d Rk aZ B MG, 2] 5 d Bz
PR B IE H K

3 i
RN T B 5 C2 ek 22 54 R 8 11 M T A [R) i

WIRAMATE AL R 2 AN SRR A . 7 PR AR
FEHESI Y C2 2 5 2 MR R B R g4, i

%

EFERkEHAaREALR B/C2A(A)F Bf/C2B(B) EFMEXNREE
The relative expression of the Bf/C2A (A) and Bf/C2B (B) genes in different tissues of adult blunt snout bream
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C2-A2, B/C2-A3) F1 Bf/C2B™ DL K ¥ 44 ) Bf/
C2A3 1 Bf/C2B ¥y & M) 1) 3 A~ 45 4 1, {2 %b
PRIE T E L5 CCP BB H 2~4 DA%, X
UL T BE/C2 7E#E kit B v R SF
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HEBR 2 FE R 7E 32 05 09 4 4 0ok 8 08 & ¥ — % AR
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SOV T R ot B0 B, 28 i A £ 0 B K A o e R ) £
P, A Ik AR Sy 22 () INh 28 0 — B st i) %) 2R 55 2
7, AR 7T AE 32 B K AR b R AR I S R
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(P<C0.05 and P<C0.01) are denoted with® * “and‘ * * ’,respectively.

5 BB RRBKSERERE Bf/C2 BRI P2 S . FMLERNENEREE
Fig.5 Relative expression of the Bf/C2 transcript in the liver,spleen,kidney, intestine and head

kidney after infection with A. hydrophila in blunt snout bream
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BELESFIE b & B, 5 A AMA B A3 25 AL 5 [ s 136 B A
Lt Bf/C2 769 i 72 vh vl B R ¥ 4 HEAE .
[ & IR L 5 Bf/C2 A H A AR e L b Ay
Bm 2R, LW A Sk 85 Bf/C2 5 R AE B A
FHUIH SRR,

RGP K R E Z )5, W 3k Bf/C2 1€
AN TR 20 23 A [ B [ £ 2% 38 43 T Wb 7 JHF O AL O
JIE B B Sk B e SRk A W T R HUR SR
) A AP Ay Isf [i) 45 AS AR TRD 7T BB R 45 L8R S
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Bf/C2 3P, 15 3 P e iR A AR L, s B8 )5 28 3k
I8 i R TR Ak B, N A T R A T Rk
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KA IR S5 L B/ C2 FE I JE L LE L B JE
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Cloning and expression of complement factor B and C2 (Bf/C2) gene

in blunt snout bream(Megalobrama amblycephala)

FAN Jun ZHANG Feng WANG Weimin LIU Hong

College of Fisheries s Huazhong Agricultural University/Key Lab of Freshwater Animal Breeding ,
Ministry of Agriculture and Rural Affairs, Wuhan 430070,China

Abstract

To explore the possible function of the complement factor B and C2 (Bf/C2) gene in

blunt snout bream (Megalobrama amblycephala), the cDNA sequences were cloned with RT-PCR and

the expression of the Bf/C2 mRNA in healthy fish tissues and after Aeromonas hydrophila infection

during early development was investigated with quantitative real-time PCR.The results showed that the
sequence length of Bf/C2A ¢DNA was 2 520 bp containing a 42 bp 5' UTR,a 2 298 bp ORF and a 180
bp 3" UTR, encoding 765 amino acid. The Bf/C2B ¢DNA had an 2 131 bp ORF, encoding 710 amino
acid. The mRNA of both Bf/C2A and Bf/C2B were highly expressed at 1 dpf,followed by the intesti-
nal formation stage during early development.The highest expression of both Bf/C2A and Bf/C2B in

healthy adults appeared in the liver,followed by the kidney, head kidney and spleen. The expression of

Bf/C2A and Bf/C2B exhibited a significant change after infection of A. hydrophila in the inmmunity-

related tissues including the liver and kidney,indicating that Bf/C2 plays important role in the immune

response against bacterial infection.
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