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ZF &% (Paralichthys olivaceus) CD59 £ [#
MEZRIEShEEIRS

AaE #AF EEN %4
F o Ey TFae”

(P EMGTER IR R Ay b R R R S AMARHEA SRS i 266003)

W= AHE 7 CD59 4 FH # 7 £ (Paralichthys olivaceus) & %2 #2 7l 1 (Mibrio anguillarum) ]
FERHIER, FRET, RYHT, COSOEEARME 4 o ZkBEFHARE; BEE, £
EHAFRRENRE, o, BENKEZERT. T4 CDS9 £ FM#ATRL LK, WAREX
ik 4K pET-32a-CD59, 4 # 1k \ & #% 4T ¥ (Escherichia coli) BL21, f# F 5 7 #-p-D-#i (% 24 3L
WH(PTG)H S, HhBEH N 29 kDa WE4E A pET-32a-CD59., % & & W E BAN Rk, @it
His %1 BT AR 4 An R ik 45 B W9 K & )5, 4 SDS-PAGE # Ml 15 2| 8 — &4, At BUR B AT,
Western blotting 247 % & . 7~ , & 4% & pET-32a-CD59 7 DL 5 30 His 7% B JU R & 4 55 57 1 7N,
WU T CDSO HEAE A E R G F R KA, MEAZAHTENEN, ENERE, BEL
M B BRI, 41 F K A MR T, SECE K A L H (Aeromonas hydrophila) . #2914 &
] %] 3} H# (Saphylococcus aureus)fn X 7+ # 4 fr 8w e =~ W, Il € & M E 41 % & pET-32a-CD59 #y
MEEME., kYW, E4%EH pET-32a-CD59 M KA L WHE LA —E WM EEE. AR EH

WRA G RIOR TS, JEARE T EFARRRE — 2o TH L

ES ek

hESERE S917.4 SCHEtERIDED A

¥ (Paralichthys olivaceus) & — il B B fit ¥ 7k
FRAE S, FET T HAS, 5t ER0 [ v X
(Seikai, 2002), HABAHM . EHRFE, K2 KH
PH W% o (EFR E R 6732580 3 ) A iy [l B, F
T AN LR R ) e B AR A SR A R S R
SRR 22 AR K, SBASFhIA KA: o o 5751
i H i, RO I 2 H R A R I R A

65 32 A wE TR A TR PR, 7R TR E 4N
DA 16 3 B R, A BT SR A VR 2 T
FEALFE A (Vibrio anguillarum), iR 2% & flE4E [T
J#(Edwardsiella tarda) . 7% # 9 (Vibrio alginolyticus) .

8 CD59; RiZkik; MHEM
XEHRS  2095-9869(2017)03-0070-08

% BR 7 (Streptococcus) 55 (R M 4%, 1997), Horpr, g
ST 73 7 1) 88 I T o 2 — e 1 36 R R 0 T
i, BOERE R, HAE U N AT (Egidius, 1987;
¥/ DA, 2005),

T 2 B4 PR AT R, X IR AT A ™
EfEE, WRRIRR S . PTEE R R % v TR 20 TR M
(R, B E B PN e A B R T B
ERFIAE EE iR TSR SGE, 1 eumig
N T it B 68 24 57 A1 B SR (9 RE W, WIF 5 2 6 G 28 AH 5
SO, FEBHESIY T, SuRE R G0 E o A
AH Lk ST SR L SGER B R Ge , BV Rk e Ak i
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JE 94 6T (Paralichthys olivaceus) CD59 K&K (1) J5i 4% % 5 5 T BB IR 5T 71

PEGE , MAE I, BAR R I A7 7R 8 KA G Fnak
PP, IR e i R G, 5L s
FAH B gg R A I TR, HAgicde s, IRt &5z
SRR B, RN 5 WU N A B ) R —
WA, A 3L 34 X 50 (Sun et al, 2014),
I, FE AR R AR AR S e fe v, SR
PEGIE AR TR S 28 Y o FMA R G802 28 K S 2 1) 5
B AT, B RS HS BT A R 06 40 5 o s Sk
Y, R—ERREBMEEN RS, H 30 £
T P S 2EL o T A RS AMASR TR R B DL a2 ) B
AMATCE R R, AR IR 1R R B 2 O H B
fEM. CD59 -, XFRIR-Y1E (Protectin), JEIZ45 N
1 M — Bl 5 5 B 5E S Oh 5 1Y) 1) T 7R 2K 24 i ik
& v 3 9 /R G B I (Miwa. et al, 2001), CD59
E— Tl 18-20 kDa RYBRIR RS (1, & i
WEIL AL Bl 1 IR L B2 (GPY) i o 76 Al LI (Davies et al,
1989)., CD59 1% 3= 2 Ty B 241 i 2 R 24 i 18 vh T e
BERMAC)ESHL, HIHAD ] JF 2@ i 1k C9
4545 C5b-8 AR L ¢ LAY (Meri et al, 1990) . 7F
fa2sr, CD59 Hy4rFHFIE X INBEC A . Sun %
(2013)5e [ T BE i) CD59 & [K I b4 T 5 A% %
ik, HAFgE THE S Rk, 2R LM, EAFRE
B RS 5 0 2 T R0 B 7 0 T AT P 0 B
5% LPS Fl LTA Z54, #EmiRIMBIME G ; Gan 55
(2015)78 Je % % 4k ff1 (Oreochromis niloticus) ff L £ 17
T CD59 A 5 b 5 23R 0T, IRl RESE A R A R ik
PAFEAR A, ZE A HA 5 PGN A LTA 45 &1ET],
L4 JCFL 4% 3R i (Sreptococcus agalactiae) B A — E 11
AWM. AL, CD59 K 7E K # i1 (Pseudosciana
crocea) . T fi (Oncorhynchus mykiss) 1 5 55 X 2 fifil
(Ictalurus Punetaus) %5 a1 5 i #4471 58 (Liu et al, 2007;
Papanastasiou et al, 2007; Yeh et al, 2007),

ARHFFT LA SE R0 5, FoT T R 85 B J5
FF CD59 BN iy R A, IFi4T T CD59 KK 7E
KIGHF B R G b i JE AR, s 8 T E4 % At
X HAEAT T AR B R, EAFSY T % A 8 A
S RBOR A MY, it — 2R 6T CD59 S
D) RESRAE T — 2 (1 BRI S

1 HHEH%
1.1 el

111 SR E R S BT A 68 5K B ROk B
F DR VR R SR I VR W 5T R 0 o B T BRI R 42
FftF 2216E AR 23R A 5.0 /L, BERHEEUY)

1.0 g/L, FePO44H,0 0.1 g/L, Bifl§ 20 g/L, pH 7.6)
Hr, 28°CHEALIE SR 12 he WG 05 W R SO B TR VR 42 b T
2216E AR B F2 3G W 5.0g/L, EERHERU 1.0 g/L,
FePO,4H,0 0.1 g/L, pH 7.6)H, 28°CH KHi3E 12 h,
FH PBS 2% i i B LR B 10° CFU/ml,

112 EH TR ARWFFE T84 6 H i,
SEEAR SN 2022 om, SRR T ARG BEEEK A R
oNEI(LZR, WERH), SERRTE T RA KT, 17-20C
BT d,

1.2 L HE

121 SIRALFER B 12 BAF6E, vEATHE
Hdt. Hr, 6 BAE X IRAL, HgAREK; 6 B
VE RS dH , WS 10° CFU/mI AYSS ST B # K . 1 5t
FEHN 1 mU/BE. BES, BTS2 Fxs B2 73 ) B 5%
F 1720CHy 7K, 48 h JRERE, BUFBEK)

W, WARBIRE, T-80CHRAE#HH.

122 RNA#RIR 5 R # % * FH TRIzol %
(Invitrogen, & [E)#E17F BF & HAIRNARYHEHL . $4E
SRR IR R AR BB R T o SR 1 %R b
Y F K A ARG I T B A RIN A3 e N 5 4 v, R
R 24N 6 FE T (NanoPhotometer Pearl, 72 (%)
FERNAWRE , B)5, FIDNase I (RNase free)(TaKaRa,
HA) L B T BEAF1E HUDNAFR BE . cDNAKA 1R
M-MLV(TaKaRa, H7A)J5ik, Ve 5™k 4% B
mnULEH 5517, cDNAA UG T-20 CORA7 5 H
123 F¥Z% PCR MRG0 = A v b 2 1Y
Ff CD59 KM F41(GenBank &35 : EU224373)
BRI GR i Ar2F 2 & PCR, Aol 68 91 i
FRYL TS &S R 44U CD59 FKaki=l, Sue 2
Xof BEZH £5 B 3 25 A1 T 19 55 A B 4 L 4 Fh e e H 4L (O
JIE . OBEUE . B EANER), [Al—FPAZUE) cDNA IREG )5
HEATREIN o RN AR ZR A 25 pl: ¢DNA 2 pl, 10xPCR
Buffer (Mg®") 2.5 ul, MgCl, (25 mmol/L)1.5 pl, dNTP
(2.5 mmol/L) 2 ul, 5[#J)(10 pmmol/L)#% 0.5 ul, Taq
fitf(5 U/ul) 0.25 pl, ddH,0 #MEZE 25 pl. A 6F
188 RNA HEHIERNSHH . ¥ 1 &R 94C
4 min; 94°C 30s, 65°C 30s, 72°C 30s; M 204
PEATIFEG, B 2 DMEAREUE 1 4 PCR /ME, HE
28 ANMIEFR, B E R EOULE 26 MERLIN, B4l
2R FIREEIGIAECH 24 1~ BHIWFER CD59 Ay
B4 0 94°C 4 min; 94°C 30s, 60°C 30s, 72°C
30 s; M 28 DMEFFFAG, & 2 MMEFREUE 14 PCR
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2 )R 38 %

N, BB 40 AMEER, B E TR BUNITE 40 MR Z N,
F 2 S RIR IR ENEIAECH 36 1>, PCR 455,
I 1.5%A0 5 A5 BHEE 1 B ik EA ARG

xk1 KARFAASIY
Tab.1 Primer used in the study

EIk/ B 191751
Primer name Primer sequence
CD39-RT Fw CAGGGACAAACCACCGAAG

CD59-RT Rv. TGGATCATCCAACATCATAATG

18s Fw GGTAACGGGGAATCAGGGT

18s Rv TGCCTTCCTTGGATGTGGT

CD59-Fwl  GAATTCCTGACGTGCAACTACTGTTACTC
CD59-Rvl  CTCGAGTAATGGCGCCAAGCTGAGGTG

TE: R RILRARTERR > MBI A

Note: The restriction site was underlined

1.2.4 CD59% i 4 ik B 1 X5 A EcoR T HiI
Xho I WiANBEUIAL S5 10 (FR 1), X gmt CD59 B
K (LR 51 20-99)F%) cDNA #E4T PCR ¥14, §7 1%
53 #y PCR P## ] EcoR1 1 Xho I (TaKaRa, H#A)
AT YT, Jf 4 A EcoR T A1 Xho I XU )
pET-32a(+)(Invitrogen, 3¢ [E) A&, W4 44 & 4 1Y
pET-32a-CD59 #AFE b A S BB I trans Sa (23X
4, "), EidHE TS PCR PREUBHE s/, 2611 ET
AW TR (M)A B A AT 455 . )7 26 8 7
YIER )G, ¥ pET-32a-CD59 #R 1A 1k A 2635 B Bk
BL21(DE3)pLysS(&xX 4, H[E). %l # 2H %3k B ik
AR . B 16 ilEE, H&A S0 pg/ml &K%
EM 34 pg/ml F{ERAPLH LB WS F7 3 (5 A R
10 g/L, BERRRE) 5 g/, NaCl 10 g/L, pH 7.0) 37°C
KR LIRTE . B/NRTE 1 4, € ODgoo 1H.,
MR8 A /NS BT 45 %) B8 R ODgoo 1L, 22l B 41 3R 1A
PR AR 2 o AR I 2 A B 2 TR R 1 A K il e (DL
ZhO 2.2), TERESE 3 h B, IMAE S FNE-B -D-
ACEZLIEH (IPTG) B ZKEN 1 mmol/L. 4377
37C#5 1h.3h fl 6 h J5 , 4R R , ] SDS-PAGE
FL KA TR

125 CD59 E4% & & ik X o # & L Eik %
T EAEANESRE, B3 hE, WER
W, 5000xg B0 10 min, WHEREMA, FWR Y2
Y (50 mmol/L Tris, 100 mmol/L NaCl, pH 8.0)8 &
A, VKIS AT B R . 12000%g 850 20 min, 4355
VSR AGTTE, ] SDS-PAGE LK HEATHEI

1.2.6 CD59 &% & #shit CD59 HEAHEH
AL TE A7 THE 5 B IR B DCTE v (L5 SR 2.4) I
HA A His b2, {1 Ni-Agarose His P28 (1 4i1k

WA &k E ) CWBIO, HEH#fT4ifk, H L
WA AT B A IS, 12000xg B0 20 min, W
UUVE (LK), FE %% T Binding Buffer (Tris-HCI
20 mmol/L, BEME 5 mmol/L, NaCl 0.5 mmol/L, JRE
8 mol/L)H', fi#it Ni #, fH/5H Elution Buffer
(Tris-HC1 20 mmol/L , BKM 500 mmol/L, NaCl
0.5 mol/L, JRZE 8 mol/L)UE HIW&EH, 341k
CD59 HHE M, F SDS-PAGE Hijk#EATAG
1.2.7 Western blotting it SDS-PAGE 43E 4
HFES, B E AN 2 PVDF I L, HS
A 4% BSA 4 10 mmol/L PBS [, ZEiRIFE 2 h,
PBS yt¥% PVDF )5, W H —¥Hi(Anti-His Antibody,
CWBIO), Filk#E N 0.2-1.0 pg/ml, 4CE K.
PBS UE# PVDF /5, ZEIFEE 11 400 Mk —41
(CEHi L 1gG-HRP, CWBIO) 40 min, #%)5, / DAB
i 0.03% A K AT i £
1.2.8 CD59 &% & 69 A AR n T K17
Brivy 5 kAT CD59 AR AME M. B Aifb s
CDS59 HAHE HMRKIKIBE N it IR B is i &
. BT T (Tris 25 mmol/L, NaCl 200 mmol/L, JRE
5mlo/L, EDTA 1 mmol/L, DTT 5 mmol/L)., i&H II
(Tris 25 mmol/L, NaCl 50 mmol/L, RZ 4 mol/L, EDTA
1 mmol/L, GSSG 0.2 mmol/L, GSH 2 mmol/L). i&#t
Y T (Tris 25 mmol/L, NaCl 20 mmol/L, JRZE 2 mol/L,
EDTA 1 mmol/L, GSSG 0.5 mmol/L GSH 1 mmol/L).
BTV (Tris 25 mmol/L, NaCl 10 mmol/L, JRE
1 mol/L, EDTA 1 mmol/L, DTT 5 mmol/L, GSSG
1 mmol/L, GSH 1 mmol/L, H7i 25 ml). &M V (Tris
25 mmol/L, NaCl 10 mmol/L, JRZ 0.5 mol/L, EDTA
1 mmol/L, DTT 5 mmol/L, GSSG 1 mmol/L, GSH
1 mmol/L, il 25 ml, HZMR S g). BEHIK VI(Tris
25 mmol/L, NaCl 10 mmol/L, DTT 5 mmol/L, H1iHl
25 ml, HZ&M 5 g)HZEN I I(Tris 25 mmol/L, NaCl
10 mmol/L)., H—HI¥EMT 12 h, KB FHHEETT.
BUWENEHEALBIENYE, H Super Bradford £
FE HHR A & (CWBIO,  H ) & 8 e
1.2.9 CDS9 Fa&k Gy Ema e  RAKWEE
14075 (Wang et al, 2011)i#E47 5 240 8 (A 0 B S50
VEHUE 7K < B (Aeromonas  hydrophila) . 83T |
4> (5,7 % 3K 1 (Saphylococcus  aureus) Fl K 7 1 i
(Escherichia coli) 4 #EUTE/R A S EAHE A #H1T
A, BN EERARE ., CDS9 EAE A MM R G
(=N/N W

BT =) HEZH T 5 50— 55 46 20 T 7% 250)/ 0T iR
AV H0:100%



JE 94 6T (Paralichthys olivaceus) CD59 K&K (1) J5i 4% % 5 5 T BB IR 5T 73

2.1 CD59 HyFRix#EK

o} 108 I R T 7 I oF 6 1Y CDBQ FE K R AT T 2 B
AT o A3 BRI IG  FXT BR 2 4% 3 2%, A 4 b
GPEH AL NE . REE . EFE . B CD59 L ) AH
Xp ik, I AR T 356 bp AY A BT CD59 FE[A
F1 171 bp AYZF6F 18S RNA FER A B (K 1), HFE 1
AJ, SEGZH A, FEERY CD59 N AE 4 Fh e o8 B
WA R, I R RS N R s, Hidr
FBEEIE ) CD59 Rk fe iy, JRNE SR AYFINHH
W, I PR DR A 2 A v DU A1

bp M 1 2 3 4 5 6 7 8

500

250

250
100
Bl 1 FESH8INE )5 3 6E Y CD59 kA8 FIIE . B
JIGR O A 5 Y e K
Fig.1 Expression of CD59 in liver, kidney, spleen, and gill
of Japanese flounder after V. anguillarum injection
M: DL2000; 1. 3. 5. 7: XfRRZHJIFAE ., 'BHE. MRE
TES; 2. 4. 6. 8: SCHGANFNE. BE . JFEAN A
M: DL2000; 1, 3, 5, and 7: Liver, kidney, spleen and gill in
control group; 2, 4, 6, and 8: Liver, kidney, spleen and gill in
experimental group

2.2 CDS9 EHBEMRHIE K

TH A AL R R AR, RS T A6 CDS9 B4l
FIRHRR, JF T T 6 CD59 FE N By IR R Kk, N
2 A5 F /) IPTG (9 fe AT ], BV =5 40 T Ak
(A AE R AR BT IE X SRR 1T 32 07 5 s B i), 222
il T CD59 AWM EK ML A 2). KINIEEG
Fige 3 h A, B bR AR B KWy BT
Wio thuobnl DI, fEie ki b, DLk by
7% 3 h AN PTG, A i A 5 A R B Fe

2.5,
201
1.5¢
8§ 1.0}
05%

0

0 2 4 6 8 IIU ll2 1I4 1I6 1.8
i (8] Time/h
Kl 2 TEAEEE pET-32a-CD59 ALK i1 £k
Fig.2 The growth curve of recombinant pET-32a-CD59

Xt IPTG AN A B K ANIR R 3% 3k A0 i A2 Pt i
o I, 765 220 5250 HoRe iz st ] S AR i A S
B F AR HIL

23 CDSOEHFZEHMIFERIA

WA 2.2 drif e i AR e E), e
WSR2 3 hif, A IPTGiES, WIhERETH
¥ ) pET-32a-CD59 B4, SDS-PAGE #3515
AL (K 3). ME 3 ATRIE I, EiES | h i
297 29 kDa B H W AR, K& 750 E A3
N3 h, 6h), FikEWA M, HEES 3 h &
HWRRERC LR R—ENEE, 55F 6h WK
HEM2ZEA K, WL, JFELREsiAT 3 h,

3 HwAEH pET-32a-CD59 16 K HT 5 P 05 S %k
(HHE A2 29 kDa)
Fig.3 Expression of recombinant protein pET-32a-CD59
(target protein was 29 kDa approximately)
M: EHSTEAEE; 12 KIES; 2: R 1h;
3: %% 3h; 4: ¥EF6h

M: Protein relative molecular mass marker; 1: Before

induction; 2: 1 h induction; 3: 3 h induction; 4: 6 h induction

24 CDSOEHEZEAWRIEER

T K o 6F pET-32a-CD59 B 414K [ B =ik TE
3, P R R A RN TR, B0 B I AT
TE , - #47 SDS-PAGE 41 (I€ 4), & I pET-32a-CD59
HHE A FEAETIED, IZE R FLUANEE
RIR L A . BIRIAR R 45 B0 . JoTs k.
5y VSRR DTTEAAAE T . % CD59 A )
REM R R TR I B
25 CDLSOEHEZEHMAM

pET-32a-CD59 HEAHE AW A His W%, A5
it Ni 2R MZENr, 158] 744k rY pET-32a-CD59

HAE A Al )m B 2 E NS T A —
B, AR, TAEMW(E 5).
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38 %

g3
N
|

& 4 pET-32a-CD59 A HE FAHIREE R
Fig.4 The expression form of pET-32a-CD59
recombinant protein

M: EHATHARiE; 1: pET-32a 25 #4%; 2. pET-32a-CD59
4P&; 3: pET-32a-CD59 #j5 #E 13 ; 4: pET-32a-CD59
T 7 A BRI
M: Protein relative molecular mass marker; 1: Negative
control of BL21 transferred by pET-32a; 2: Whole cell of
BL21 transferred by pET-32a-CD59; 3: Supernatant of
pET-32a-CD59 after ultra-sonication; 4: Precipitate of
pET-32a-CD59 after ultra-sonication

M 1

kDa
35

26

% 5 pET-32a- CD59 4K H 4k
Fig.5 The purification of pET-32a-CD59
recombinant protein

M: EASTFRRME; 1: 2i{kA pET-32a-CD59 B HE
M: Protein relative molecular mass marker; 1: Purified
recombinant pET-32a-CD59

2.6 Western blotting

4tk 5 1 pET-32a-CD59 414 4 SDS-PAGE
HLVKJE 7% EN 3 PVDF % -, 435 His SRR R
IgG-HRP fE A —Hi fl —HiiE1T Western blotting, 4554
7R, pET-32a-CD59 H2H 5 H7E 29 kDa Ab i 9l — 4%
SR PEARAT, RUNA LS CD59 HA & IEM
Fik(A 6).

27 CDS9 EAEZEBEMEMRKEMNE

BRI JE WEL AP, B4R 1 JC R it
e, EYERTh, BIES, SRR E A TEA
WM E, 58 ER, EAWER 1100 pg/ml,

S S

Kl 6 Western blotting 46 il 5 £H 5 [
Fig.6 Western blotting analysis of the recombinant protein

M: EHTFEE; 1. CD59 HmHEN
M: Protein relative molecular mass marker; 1: Recombinant
pET-32a-CD59

2.8 CDSO EAHEZEAWMNEREMN

T K A 6F pET-32a-CD59 B 2H 4 1 190 14 1%
PR, AWFREEET 4 FVECRTE A, W w0
R HMEEEEE 2)o WNE 2 WLIEH, pET-32a-
CD59 = 21 £ AN g 7K S T AT — 2 I TR AR
R, M 100 pg/ml A2, HAMETEPERLC 5 50%, {HRE
FREE T, LA TR T PR R AN K

%®2 EHERA pET-32a-CD59 XMk S B E A I &S M
Tab.2 Antimicrobial activity of recombinant
pET-32a-CD59 against A. hydrophila

#2151 pET-32a-CD59 e %

Recombinant protein Antibacterial rate

pET-32a-CD59 (ug/ml) (%)
0
100 50
250 52
500 54.1
1000 56.25
3 g

FOPA IR TE & U R B 2K IR, K
T AR T T s R A FR B AL, e O e g
ARG R MAMA R GRS R RGP I E
B 5. CDS9 FEAMA RS A EE A IH 1
ML, Xz E TR, B BTt —2 T 4 6E 5
ARG ML, I R ok A B8 w5 A 6T G 252 175 6 )
J7 T SR BRI S

AWFseiE 2 E B PCR AR T F6F CD59
FEDRTERFIE B . PR REE 4 R A R il 23k
Wi, R B, F6F CD59 KK 757 B 4 1 ik e 2~
Ja BB ek R i o et S SR A
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JE 94 6T (Paralichthys olivaceus) CD59 K&K (1) J5i 4% % 5 5 T BB IR 5T 75

RN, Je B BRI i Y CD59 F K Tz 4 A T
B ML oL BN A, Horr, Wiy Ris e
w, TEE R, HEA R TEXT AL S g0 4 R
#5¥(Gan et al, 2015; Papanastasiou et al, 2007), Bt
farfr, CD59 RPN ZRiksrAi) 1z, HAEMGHHA fos
F A (Sun et al, 2013), X FP 2530 G5 ) Fl
A 5 o T S 2 0 AR A 28 DY 0 0 R G v I A
21, Hi g% B v A PR AR (CF SCHEAE, 2002),
T A 0 2R E B e A B, A A 2R LA AR I
PR AR 3 A S 7 A e R TR I e e 2 B 2
— FHEEE BN A BAMAR R B T —, Y
A7 B G IS, AMAR R G e A R R A
YMAC), FHAMMM K . R0, i TR, =
5VFZ2 B NEBER I & L FE o 1 CD59 JE K 7] LA3E 1
Il C9 1 C5b-8 B 45A K C9 4F A 4E i B - MAC
B TR ST B I PR Bz 200 e 2% 68 40 e R B A (4 2
85,1996), AWFSEAE A frh CD59 HY~F i fi 45 Al ik
7, CDB59 K K 7E A T G 38 75 1 R R IMAS 22 58 B /A0 i
R E R, 8 T CD59 2 A 6 LT 40 B B YL 1)
AN,

JRAEFRGREE R BoR, F6F CD59 A HE A E A
WAL XAETER, TR IR 2 A PR . —
D71, TR SRR R G i = B AN R IR AE
1 B & AT & R TR /NPT, AT AEZS
(i) 1 Sk 5 B 40 B R AN R TR IE B AT S 7
ABF5E, CD59 H 4 A B BHAT 24 il ahi
HHEEHX TR A2 EE, Wik, s
ARG, TR MIEM A E W%, SETCTE
LRI 55— 07, SRR FF R R A RS
15 B W AR AE I A 57 5 JLF S R 1k A 5 5
F 38, 6 T e R0 R i 2 TR TG A A 4T P 1) U
A, KRR A R B A AR R, DI AR B )
i T 20 B (AR SR T IE R B3 &, ki a4 R
H PV IR 3T 8 07 (S B0 I i A8 2O A 7E .
Sun “5(2013)$RiE T HE D) CDS9 # 4 H [RFEL
RIARIE XA, BB G 1A A R H —E W)
ORI

TG CDS9 EAE A A Yin T, B
XPHHEAT T E M, B RSN T, HEmA
JE AR (R Z) MRS AR E g, SR
SERMIBERE AT I o RS, dEad B A AR TR L i
A GSSG 5 GSH FHE i ik R, (HHF 1R i
FIHF, EMERRCNES G, TR BOER ) s, &5
— BN AT I AR PR, R Al Tris-NaCl
Grobi, hEAE AR RS B AR, B

HA Y PE R 4R

X B CDS9 B B M LI K M, &
HAE AR N 100 pg/ml B, XF g K MW HA
T S0% IR G M, Bl A VR B A B R e e AT &
56.25%. B th () CDS59 4 & X K B A —
FE B TR 5 T R4 v 00 4 BR A B BRI I R
P (Sun et al, 2013), HA — & B BEAIRLN . A8k
M, HEAEAWEZEINT 100 pg/ml 1, Xf 48
A BRI R R T A K B PE T X AT e i TG
B ) H A B AN A R RO, RO S — Fhilk
REFRBE MR A KA TR0, me PP HEan
CD59 B AFEWRIE N 100 pg/ml i, X TCFLAEERTE
FEAETT —E AR M, HLRE R B R R B R R
A S VR BEARRAAONE , MR 3R 3 800 pg/ml B, HEXF
JeFLEEBK T P B IS M T IR B 44.2%(Gan et al, 2015).
Liu (2007055 %1, KM CD5S9 BEAE A
PRGNS I 25 45 BE A% 100 1 21 200 Jf ) 284 4 (ELIX A AR
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Prokaryotic Expression and Functional Analysis of CD59
of Japanese Flounder (Paralichthys olivaceus)

ZHOU Nayu, CAO Dandan, WANG Zhigang, ZHANG Quanqj,
QI Jie, WANG Xubo, YU Haiyang”

(Key Laboratory of Marine Genetics and Breeding, Collage of Marine Life Science, Ministry of Education,
Ocean University of China, Qingdao 266003)

Abstract CD59 is a glycophosphatidylinositol (GPI)-linked protein, identified as a regulator of the
terminal pathway of complement membrane system. This study reported the gene expression patterns of
CD59 of Japanese flounder (Paralichthys olivaceus) before and after challenged with Vibrio anguillarum.
The results implied that few expression of CD59 was detected in all tissues before challenged with
V. anguillarum. After being challenged, the expression levels of CD59 were significantly higher than the
control group on different levels. And the most abundant expression was identified in kidney. Meanwhile
the CD59 gene was inserted into the pET-32a to construct prokaryotic expression plasmid. The
recombinant plasmid expressed in Escherichia coli BL21 (DE3) cells through isopropyl-p-thiogalacto-
pyranoside (IPTG) induction and approximate 29 kDa recombinant protein of pET-32a-CD59 was
obtained. Through the analysis of ultra-sonication on recombinant expression strains, the recombinant
pET-32a-CD59 was identified in precipitate. It implied that the recombinant pET-32a-CD59 existed as an
inclusion body. Then the recombinant protein was purified and concentrated by Ni-chelating affinity
chromatography and ultrafiltration. SDS-PAGE analysis revealed a single band implying successful
purification. Western blotting analysis showed that the recombinant protein could be specifically
combined with anti-His monoclonal antibody. So the expressed protein was confirmed as the target
protein. The recombinant protein was refolded by dialysis because of its incapability in biological activity.
There was no precipitate or separation after refolding, which suggested that the operation of refolding by
dialysis on recombinant protein was successful. After purification and refolding, the antimicrobial activity
of the recombinant CD59 was demonstrated in Japanese flounder. Four pathogens were chosen for the
experiment including Aeromonas hydrophila, V. anguillarum, Saphylococcus aureus and E. coli. The
results revealed that recombinant Japanese flounder CD59 displayed antimicrobial ability through the
inhibition on the growth of A. hydrophila. This study explored the immune regulation mechanism in
Japanese flounder and provided molecular theoretical basis for improving the efficiency of breeding in
Japanese flounder.
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