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Abstract

The healthy zebrafish were maintained in well-aerated tap water at 25°C~27°C; 15 healthy zebra-
fish were selected and then immersed in 20 pg/ml Aeromonas hydrophila solution for 24 h; 3 fish
were sampled at 3 h, 6 h, 12 h and 24 h; the expression levels of main complement genes were
analyzed by real-time fluorescent quantitative PCR. It was shown that the expression of C1r/s, C4,
C6 and MASP all up-regulated after A.h treatment and reached the peak at 6 h which was followed
by a decline. In contrast, down-regulation of C3, MBL and Bf expression was detected shortly after
treatment, and then up-regulation followed and also peaked at 6 h or 12 h. These results indicated
that complement system can effectively respond to infection in a short period of time, and differ-
ent genes respond to the external stimulation in different ways, which might be caused by the dif-
ferent roles of complement components and complement pathways.

Keywords

Zebrafish, Complement, A.h Treatment, Gene Expression, Real-Time Fluorescent Quantitative PCR

Wk S 8 R AL R BE D f AME R EFAK F
DA

IAF

ErEIE b e ar Bl &, BV THFE
Email: wzhp1978@126.com

ks H i 20194F6 HeH; A HME: 20194F6H20H; KA HM: 20194628 H

XEF|IH: EET. WK A AT B kMK R FRIE KT IR ). KPR, 2019, 6(2): 96-102.
DOI: 10.12677/0jfr.2019.62012


http://www.hanspub.org/journal/ojfr
https://doi.org/10.12677/ojfr.2019.62012
https://doi.org/10.12677/ojfr.2019.62012
http://www.hanspub.org

R

BRD A AR ER S ENRK T, KERRFE25°C~27°C, BISKEBRIT LM, 108 cells/mlfirg
KEBEREERBENAIE24 h, 3h. 6 h. 12 hf124 h& B3P L 41 DL S2if i BPCRE. AR MAMA R
FIRIEAKTE. ANCEE, BESAMKKNCL. C4. C6FIMASPHIRIEAFEZESFE, MC3. BFIMBLIER
KNI, [EE018AELTE6 hEi12 hi AR, 2 )5HBEKFELRIL. XEHAR
MA R G e G R 1R I ST Ah ORI R, B R BT R AMA B 43 B AMAS TS IR AR TE N LA S 88 o R 4
RZER, BAXTIMNRRYAS H IR MBAE AR .
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1. 5|8

IMARGURZIETE 30 2R A0, W DT MER N JFUR 20 AR T NS Y0 i s A 23
ZMAEY) . Bidk - BUR S S YEY AR = AN RIRR AR EOEAME, TR REAETER Y, RIEE
WAER S HERAERT . B B AR AE ) B S e S a VI T BR S AR - ThRE[ 1]

AR, FRIE K FRAEY R R s, i o B R AR A TR R SR DR T AR, (645t SR AN TR TR
Jpi e RIBANES, RN K= R BE TH I ) B LM 8l 2 —[2]. WE/K S RN (Aderomonas hydrophila, A.h)&—Ff
IRE WHIBUR R, W50 TEMIAE, RO St . HRE, Fifn ., Ff b RS R 2RO K
K, WERRRGUIN ., BELRKIRIEMSE, &R B RATERR[3].

ARG DI A PIBE 5 OB R, SR O E B PCR BORBIEF 1 A.h 120 A0 6T BE 5 £ 44 A b
PR R FAB K HIFEM, B EBR I AR AMA RGAE 2R e BE T HIPER, It — B e 8 0 T k4
PR AR

2. MRS E
2.1. BEKS BARAEESE

B A HERREER T TSB [BAEE 25, 28°C 123 24 h G HKBUATE TS T TSB Witk 7: 3, RigHF:
15 h j5 & O WER AT H E BT KH PBS 1, FEFEMRE G MERTFEOR 1T 4. BUEERERIA 1 L
76 B SH E SR K b G 108 cells/ml F) AL VA

22. MEEHRAFSLE

A i W S BT S A 7R T IR EL N . BLNIES A, IREEHIE 26°C~28°C A, R
WA 2 k. YIFEME S E 15 AR HERE St N 10° cells/ml [41/0 Ak VAT, Oh (RHHE). 3h. 6h. 12h
Al 24 h % HL 3 RIS RNA, Kl kM
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EEF

2.3. 5 RNA HYIREUE cDNA BI#I&

¥ BE 5 i H DEPC 7K ¥E =K, B 2 2 RIK 4 G M ZEGRIE BT B , 7 i1\ 1 & TRIZOL H 42 HUE RNA.
FHBR AR RE e Bk RNA BL6E, A4S B R4F, WINA DNasel A0 /E 0 H 5k B cDNA. SN &
T i) p-actin 5| ¥ X H 4T PCR ¥ 34 (£ FUE S N 5-CTCCGGTATGTGCAAGGC-3’ #il
5’-GCTGGGCTGTTGAAGGTC-3’, ¥ 3 Bt 354 bp) [5]. ¥ HGL: a5 = kAT sy, 35 00 7 57
PEERIFER A B, BTN ALT5 4, % cDNA " T2 & PCR /04T [, FiXTE RNA HHH T
S
2.4. Real-Time PCR 91

T AMREEAMATE R 5 0 515K B Wang £5[6], L B-actin JEEIME NS LR [7]. &FHEFH5IH 5
A3 KB WA 1.

LA 8 PCR i i& cDNA A5 #fi &2 )5, % SYBR GREEN Real-time PCR Master Mix 15t B 13 f & &
PCR BT 1 . BEAMFE M 3 AFAT, BT WA 2.

Table 1. Primers used in quantitative PCR analysis

1. & PCR iR A4

FEH EFEEIM-3) ¥ 17K JE (bp)
Acti CGAGCAGGAGATGGGAACC 100
chn CAACGGAAACGCTCATTGC
- GTATTACTCACCCGATGCCCG 146
AGATGGGGTTCACAGGCTTTAAT
B GCTGTCCACGGAAAATAAGG 108
TCGGTCGCATCTGCCACT
- GAGTTGTGTTTCAGATGGCTTGC 177
1/s CATTGCGATGGTCTTCAGTTCC
ca TCTGTTGGAGGAGGAGAGGATTC 0
AGGTGCTCTCCTGACACGATTG
MBL GCAGAGCCAGGAGTGAATGTG 73
ACCTTCTCAATCAGGGCAATC
CTGTGGTTCGCTGGTTCGG
MASP TGTTGGCGGACATCTGTAAGG 157
o6 ATGACGCTGGCAAGGAAACT 189

TGTCTGAACCGCAGGGCTC

Table 2. Quantitative PCR running procedure
% 2. EE PCR BITIERF

94°C 10s 1MEIR
94°C 5s
60°c 155 A0
72°C 35s

ViR 24 b7

EAMEIR I BRSO (R .
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2.5. BIEDHT

E R PCR ¥ 450G, IRIESIIERAH BRI Cof, AR Covk@ 2 ) TR 5L R AR 3%
BR8] HmALRANIRA C3 RILBMAESM].

3. SCIRHER
3.0. A0 A EBHFED & C3 TXKERF N

C3 AME RGNy, RN S5 =44MEBTRE. Ah P D0 )5 C3 [HFRiA BRI
1o AbFE 6 h LA C3 FRIL/KFIRFEBN, 2 JaHRIEKFRET &, 75 12 hikFIEE(2.807), )5 C3
FE AP R PR, {H 24 h i H R & E1.682) & T-X 4.

3.2. A.h LIBF DA Bf FTiAKERITN

Bf R AMA S BR8P R o d1 8] 2 W LA Y, 4.0 AREE 3 h I B AOZRIEKCT T &2 A2 1k,
6 h I IR T A B (2.313), BEJS HARIA KPP BRI, 24 h i B2 5000 B AL AH 24 17K T

3.3. A.h MIBFBED A Clr/s 1 C4 FTikK IS

Clr/s Al C4 #2242 I B EAMA R« b C1 R IGE R 2 P R 8 sy, A4 Clr
I Cls I Sr; C4 2R A BT R 5 2 MEEIIAMAE RS> . X2 Clr/s FT C4 [ RIEIKT (14
)WELT C3 F Bfe A.h Ab¥JE, Clr/s RIAKFAEEH S BE 70 A18L, &M 6 h FFUGTF+ i Hak 2 5
E1E(0.188), {H 4.7 4bFE 12 h J5 C4 Rk KFA TG LT IFIE R R m1E(0.113). 25, —HRIEKFEH
BEA%, 24 h B FRE AP T B4

3.4. A.h IBFBED 2 MBL 1 MASP FoX7K RIS

MBL 1 MASP je 4t Zd R EE K. MWK 4 7 LUEH, MBL fil MASP & REHZER K, H
FHRIECF- (538 0.351 F1 0.006)H) 2 # KT C3 A1 Bf. A.h AFR D 6 h J5 MBL RIA/KFIHIET &
IEAE 12 h AR EEE0.611), ZJERIEKFPRIE K, 7£ 24 h B EK T X84 . 5 MBL 26180, MASP
W Ak AFE 6 h G HFAf LRI REIE FIEE0.013), 2 G HRIEKTIZH N, (H24 h KA
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Figure 1. Changes on the expression of C3 in zebrafish during 4./
infection
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Figure 2. Changes on the expression of Bfin zebrafish during 4./ infection

2. A.h CIEXT Bf Fik7K FERIEZ0R
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Figure 3. Changes on the expression of Cl1/s (a) and C4 (b) in zebrafish dur-
ing A.h infection
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Figure 4. Changes on the expression of MBL (a) and MASP (b) in
zebrafish during 4./ infection

4. A.h LIRS MBL (a)F1 MASP (b)FIE7K 8952 0H

FKTATHE o 1 %) B 2H .
3.5. A0 XD A C6 FTIX/KFHEN

C6 fEARBETREHEEMEH . hKE 55, R4 C6 F£ik/KT(0.373)5 MBL #124, A.h4b3h )5 C6
TP IR T FEAE 6 h ik w1 (0.512), BLJFIZB MK, 24 h IRk KPS0 IR 7.

4. VHig

ARG RIL, UL Ah AFRPE Dt 4K S, C3. MBL F Bf [ IEKTH & e AR5 THm, 2 )5 fb%
. H, C3F1MBL £ 12 h iAEI5 & {H, Bf £ 6 hik®|FHEfE. ML R, Cl. C4. C6 Fl MASP M
AbEE 3 h EEIFLRIEE TR, H Cl. C6 Al MASP 7EACEE 6 h JEiA FIEAE, 1 C4 7EALIE 12 h f5IAF|IE
fH. 54, Br C3 Al MBL {EALFE 24 h I HRTA AP B 24K T AL /K P, Al DR AE AL 2E 24 b JS 1)
E AV o o T R (A I 012 ] IS PO A N R R Gy R N L PO P R e L R S Y VR S (P N T B 37|
LA, P RES AN R AMA B BAMAR S @ AR AE WA e H R 22 e k.

101 8T TP 5 B R AL R BB T, 4K FR AT LAl R B K& sr k. Bk, —
HARERK, JEIRGT IR I, K7 FR5EY, T i B S TR e YT . 1R
1 APl T AT S R BRI G i — o DRIk, KPR IR B A SRR AR AR R R 2R T R
i it o
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Figure 5. Changes on the expression of C6 in zebrafish during 4./
infection
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