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FB 2 ids, RE 2~3 kgo RIGFFE IM-109,
Rosetta Hl pET-32a(+) Jfi % i 7 52 1 25 {5 1% ;
pGEM-T Jiki H Promega,

112 i{F & RNA 2B . %8 cDNA
AR & . Premix Taq® Version 2.0, T4 DNA
EERF . EcoR 1. Hind 111, DNA marker. &M
marker, IPTG Wy [ %Y THRCKE)A RAF;
PurePlasmidMini Kit I8 [ Fé A 20 A4 Ykt A BR

AFH]; CNBr-4B, AN HHR . AER . B2l
fesfl . AR RIS Sigma 77 A4 LT H
HHW A Genview; F-Hi% [gG(H+L)/HRP I { b
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1.1.3 {¢2& TI100 Thermal Cycler PCR {{(Bio-
Rad /A F]); Multiskan Ascent iz = 451X ; MB100-
2A TFLAR T 4% % 7% NanoDrop 2000 {40
JEHE i (Thermo A 7)); ALPHA 1-2 LD plus &%
THEHL(Christ 23 H]); 2-16PK = 3 1% UK B0 AL
(Sigma /A #); Axio Scope Al %¢ ) i 1 5% (Zeiss
/3 7l); LightCycler® 96 SZAf%¢ 6 E & PCR 1Y
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Tab.1 Primersused in the experiment

5149 primer AT W27 51(5'-3") sequence(5'-3")

JH# function

IL-8-F1 CGGAATTCGGAATGAGTCTTAGAGGACTG

IL-8-R1 CCAAGCTTTCATGGGGCTTTGTTGGCAAT

IL-8-F2 CCCTGAAGATAACTGGGAAAGAG
IL-8-R2 TCCACAGATGACCTTGACATTC

H BRI 1 5E (N RIZCH EcoR T REYI 1)

clone of target gene (underline shows restriction site of EcoR 1)

H 5 B 1 5E e (R R4 Hind 111 BEDIA 5

clone of target gene (underline shows restriction site of Hind III)
Pt E R real-time PCR

PG E R real-time PCR

actin-F CAAAGCCAACAGGGAGAAGA HNZ:51%) internal control primer
actin-R CACCGGAGTCCATCACAATAC 2514 internal control primer
12 Fik Tk A RIGFRIEBER IR, B )E RO, Wk L

121 E#ZFREHEEE WAL 12-8
cDNA J#%17)(GenBank & %5 KC184490), it
514 IL-8-F1 fl IL-8-R1(F£ 1)¥ 4% IL-8 3£ .PCR
(K EE 228 bp) 5K pGEM-T # I LK
WP TM109, i FH A 5a B i ik, I 48 E B
() JE R e 91 [ e S () A B AR A Wl ], &
EcoR 1 Ml Hind 11 XUV B B H H B A
pET-32a(+)(MFVIAR R W36 2)il ik T4 B % 3 (14 3%
KR WE 3), AL KIFFHE Rosetta, 220 3E Al
HOBEEY) S, RS A A HAL TR pET-32a
(H)-IL-8 WIFERIBE RS (THER).

122 IL-8 BMEEAMKRERGNL KM
IL-8 JfiZ R IiIE R G HEFN T TB Hig sk, IPTG %R

i, SDS-PAGE HLIKJEH# HMEAZKHVI T, M
o aifbEAE N BARAif ik BENE
WBTHE, —20°CTive 48 h, SRIG AR H T 1ML
T 48 h, RIS 7 B Ok, 3 2R B ER K
fift, BSOHU L, a6 BTN B AR
R,

123 IL-8ZmENEMGIEFMENL Digitbny
HAAEAEWAEDUR, R T 2 580 5 g
B E K AR, Rl 300 pg/(H k), Hh
3 BT LRSI GRT R I IR ok i
RE2JA G, SEATER— RN s, 252 AR
BRE 1R, BB 1 10° LB, #5i3h fikik
I, B A AR L
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Tab.2 Reaction system of EcoR | and Hind |1l double digests

pL
i3 reagent & dosage
10xM buffer 3
Hind 111 2
EcoR 1 2
pGEM-T-IL-8 &, pET-32a( +) 8
dd H,O 15
LA total volume 30
%3 TABGEERMNAR
Tab. 3 Reaction system of T4 ligation
pL
i3 reagent ffi & dosage
pET-32a(+) 13
IL-8 4
10xT4 buffer 2
T4 ligase 1
BARFR total volume 20

% M8 Santana %5V J7 w4k £ v BBk
IR EIEILEY Sepharose 4B(CNBr-4B) % J% 3%
FE BT 5 di b br ik, 7648 5% 2% v (0.1 mol/L
NaHCOs, 0.5 mol/L NaCl, pH 8.4)r ¥ 4ii k.1t T 41
H BB E CBNr-4B, AW 443 H 0.1 mol/L
Tris(pH8.0)E /i . SR 54 PBS(pH 7.4 B bt
A TL-8 A ML i A (4°CIF & 3 7%), PBS ik
FEEHE FH 0.1 mol/L 1 H 2 MR 2% v (pH 2.5) et
VeI 1 mol/L Y Tris(8.0)H FlJ5 —20CIR:AE
1.2.4 HAEREMERD SR ELISA #llbiik
QI =2 F PR il I N | R A O
A, R4 B4 AW (10 pg/mL, f#k
TR ) BB bR AR, DAAl A0 (0.05 mol/L Bk iR
LR 0PI, pH 9.6)1EAS AN IR, 4°C ik 7k ; 37°C E:fA]
2 h(0.5% BSA)J& A [ H6 B LIS (1 ¢ 107,
1:10°, 1:10% 1:5x10% 1:10°, 1:5x%10°,
12 10%, 15 5x10%) Ko B2 AT 1R 1L 375 (R G0 28 S i
), 37°CHFHE 2 h; HRP ARic ) E4i % —Ht 37°CiE
B 1h; TMB (% 15 min, ME Asonm Ho 50HHI
FERRUE A RE LTS RO KT 0.2, H.(SBEIM
W EAH — 25 IO IE /(B X BRI G — 25 IR
JAEYRF 2, HE R, BN, ISR N
[ S5 KR A BV S R 0 L 5 PR R4

Western Blot # M A R T B Fad ik

-8 fll A 85 0 TR B A 28 30 17 400 1 41,
B b 3% 984T SDS-PAGE HLIK 5 55 %, 5% NS W34
(W/v, TBST Boiih)ZiE A 2 h; difb ) s
IL-8 2w BEPUIRME N —Bi(E AR, 4CHE
1, TBST Y 3 ¥ HRP FRICHIEHT % 1gG 1E
R ZPrE R, EIMFE 1 h, TBST UL 3
%; DAB A7,
125 SEEHMENEA HITEHZ -8 %
JEALIEATIN . X BLT SR . B, WLIR AR
LY R (7 8 5 pm)iff A7 e e i b e 8, A 3%
it AL 20 min; IFEIME 37°CE A 30 min;
afifb 1) S p T IL-8 Z s EPUIAM & (4 C it k); —
PLHRP FRICHI FH0 e 1gG)IE F 30 min; DAB i {7;
ARG LTI Y,

TR 2H 20 TL-8 119 Western Blot #&1 : BH
WIENS L B DLASEIZY, S) R B0, B
35 1T Western Blot 4341 7k I

THI P 27 TL-8 mRNA 2635 3 B A9k . %
768 & PCR #:(qRT-PCR)K:i 7Z-8 mRNA )
HAKIR, W IL-8 8 M5 mRNA LR ILF
RS —8 YOt RTINS (4 f-actin
EEHGIYFHILE 1.

2 HREHMH

21 ERREIRGHHUEMNEE

FIFHHF EcoR 1(IL-8-F1)fl Hind III(IL-8-R1)
BV ST RE S S [ HEAT PCR 78S, =148 1%
TN s L VKA, 7E 250 bp BT A — 201
(2 (PRI BE S 228 bp), LI HIEIH 1% 45417
S EH B 7 B KR R A FURLE AT EcoR 1
RV EcoR 1., Hind I XUEG Y %52, WEM H Y
B R B O AH A TR AR, &FA pET-32a(+)-IL-8
HABRN R B RE(CRERE ST,
22 IL-BEAEANFSRIEEERE

DL fras Bkl pET-32a(H) A E TG IPTG 5
S TR TR R BRI T B TL-8 4 AR Y
FERIEN . BRI 1 R, SHAMAAL, 2 IPTG
W TR A SRRk —F oy F i 27.8 kD
PIRG RN, S EMNEA S FEMEAVE .
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Bl 1 IL-8 F414E 1 SDS-PAGE HL Uk &l
M. #EH marker; 1. &2 FR AR (L IPTG F5); 2. &%
Bk A AIE R 2 IPTG %) 3. 4 IPTG i 510 TR,
4. R IPTG i 510 TR,
Fig. 1 Electrophoretogram of IL-8 recombinant protein
M. Protein marker; 1. Escherichia coli with empty plasmid
(induced by IPTG); 2. Escherichia coli with empty plasmid

(not-induced by IPTG); 3. Engineering bacteria induced by
IPTG:; 4. Engineering bacteria not-induced by IPTG.

23 EREREKEEST

S — VRN 5 A 8 RN AR = RS S I, 43
XA T AT B2 ER K ECI B B I 3 A A A, 2
R B — 5 SN BT, ELES = R i = T AR
—WK, FRIMEITTH 4 Ksgeps, I+ FRgh
10 d X F#-AT T Sl Pk, Bk mg. 45
BT A% T 15~25 mL P . 4 ELISA Kl
3 HA R P MR M 123, FHLARIRE) 12 107,

— W
- »

% Western Blot fill, TRHEAIHSFEIANEH
Halifb i 2 s BEHUARTE BT — SRR S T 55l
M2 25 AR B 0 TR S P AR AT RO (1 2) 6 108 BH
il 5 1 2 s RE TR 5 J5A% 3R 3k A T 6 TL-8 2 A
eSS & RN .

kD M 1 2

97.2
66.4

443

29.0
20.1

14.3

K2 ZrobEbiik 5 e 2 1L-8 R L S
(Western Blot #;1ll)
M. #HH marker(kD); 1. TREEEHA;
2. s BURLAN T .

Fig. 2 Specific combinaition of the polyclone antibody
with the IL-8 recombinant protein(Western Blot analysis)
M. Protein marker; 1. Proteins expressed by engineering
bacteria; 2. Proteins expressed by Escherichia coli with

empty plasmid.

24 ZwREHKEIN A
SR AACE R (K 3) R PUAA B B4 5

K3 Z v BT Ao TN [R) 4120 TL-8 1 S e 28 Al Ao il
ik BT AR B A RIS IS s al by o0 dAXBIAIE . SKE L LA FIIE(200%).
Fig. 3 Immunohistochemistry detection of IL-8 in different tissues of Carassius auratus var. Qihe
The claybank indicated by arrows is the positive staining. a, b, ¢, and d represent the gut, headkidney, muscle and spleen, re-
spectively (200x).
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S5 1 BH M 2 8 32 253 A FE AR DX R ECE b
Ay, BHYR, BB REERD, JTES
BIARA D EHEY 4, qRT-PCR LA 1) 1L-8
mRNA 21Kk UK 4, PLN B REE R
fm, HUCH AL, SUNE RGO T, B
IL-8 WA SR A i SERER K e —30) .

201

d

8 16t
g .
# 5 12} n=3;%SD
K ¢
®e
®E 8 b
22 b

S 4} .

a a
0

ZH4 tissue

K4 PR [RZH40 [L-8 mRNA A%k F
1. JFIRIE; 2. ;3. O 4. 885, s 6. kB 7. M
8. WL, A[FFHEFRR 25 I 3 (P<0.05).
Fig. 4 The relative abundance of /L-8§ mRNA expressed in
different tissues of Carassius auratus var. Qihe
1. Hepatopancreas; 2. Intestine; 3. Heart; 4. Gill; 5. Brain; 6.

Head kidney; 7. Spleen; 8. Muscle. Different letters indicate
statistical difference (P<0.05).

B B3I AR WL U P A I B — 25 AR
s a2, HA 42U R B (K 5).

M 1 2 3 4

kD
443

29.0

20.1

14.3

6.5

E 5 ZREIUIASTAELAIL IL-8 i) Western-Blot ;i
M. #H M marker; 1. Sk'%; 2. M8 3. ALA; 4. 1.

Fig. 5 Western Blot detection of IL-8 in different tissues
M. protein marker; 1: headkidney; 2: spleen; 3: muscle; 4: gut.
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A AR P A o SIS TL-8 7 TH ] ) 6o i I 1
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WAAE T HIAN, A5 AT AR
il 28 BT ) TL-8 22 FEREHTIAZ: Western Blot %
FE, RERE S U AZ R IR I L A TL-8 FilA AR
Fo Nk — % bR e &R N IR TL-8,
EH R e BE AL AL IE AT Western Blot X yLiaT i1
L SKE L AU TR, e A S R AE
HHAE, ANURT LLVE M o BF TL-8 TER ARG 2H 2
A s oL, ] WA AR AL A Y Rk i e,
HIRZENEFISL'E . 32 H Western Blot BR7ENLA H
R E) 1 SRR e AR, HAZH 2L oA
), HIF AR ALY IL-8 SR Y )
FCARAIRE™, 25 rh D PR B I 1 7 TL-8 4t
5, FECHARICH HRP AREMALIR Y r A4
EBE . O S TL-8 AZH 20 A 2 75 75 2 S Al
WA E—3, B Z M 40 IL-8 HE A
FBHAT T OO0 E =, 45 R BT 6 % 41 21
IL-8 LR R BK-F AR EEA -, H
BIOC T2 IL-8 HEURIKMR FEEPTE
mRNA LR ILFE, A58 WA I Y
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Construction of prokaryotic expression system for IL-8 of Carassius
auratus var. Qihe and preparation of polyclonal antibody

WANG Junli"?, CHEN Jinding', LU Ronghua®*, LUO Yanting’, NIE Guoxing™*

1. College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China;

2. College of Life Sciences, Henan Normal University, Xinxiang 453007, China;

3. College of Fisheries, Henan Normal University, Xinxiang 453007, China;

4. Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation, Xinxiang 453007,
China

Abstract: Interleukin-8 (IL-8), a chemokine that participates in the early inflammatory process, plays a key role in
mediating resistance to infection in animals. However, there has been no information about IL-8 at the protein
level for characterizing the regulatory role of this molecule during the immune response in fish. In this work, we
constructed a prokaryotic expression system and prepared a polyclonal antibody against IL-8 of Qihe crucian carp
(Carassius auratus var. Qihe). The coding region without a signal peptide sequence was first amplified and cloned
into pET-32a(+), a prokaryotic expression plasmid. The recombinant plasmid was then transformed into Es-
cherichia coli Rosetta. A soluble fusion protein was expressed after induction by isopropyl B-D-1-thiogalac-
topyranoside. The purified protein was detected as a single band by sodium dodecyl sulfate polyacrylamide gel
electrophoresis, with a predicted molecular mass of 27.8 kD, suggesting that the prokaryotic expression system for
IL-8 of Qihe crucian carp was successfully constructed. The purified recombinant protein was used as an immu-
nogen to raise polyclonal antibodies in New Zealand rabbits. The serum antibody titer reached 1 : 10°, as detected
by indirect enzyme-linked immunosorbent assay. The antibody was purified by affinity chromatography and had a
high binding activity and specificity for the recombinant protein antigen, as measured by Western Blot. Immuno-
histochemistry results showed that the polyclonal antibody can also specifically bind to endogenous IL-8 in cru-
cian carp tissues. Comparing the results of immunohistochemistry with that of fluorogenic quantitative polymerase
chain reaction, the expression of IL-8 was consistent between the protein and mRNA levels, and its expression
ranked among tissues as follows: muscle > spleen > head kidney > intestine. This study provides a material basis
for further research on the role of IL-8 in the immune response of Carassius auratus var. Qihe.

Key words: Carassius auratus var. Qihe; interleukin-8; prokaryotic expression system; polyclonal antibody; tissue
expression; immunohistochemistry
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