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B OE A4RNE-8 (interleukin-8, IL-8)J&—Fl CXC Kttt 1, B i@tk KAE 4 2 SHK %
PR AT RT-PCR AR, #3543 2 & — X R UL s (1) 75 s PR IL-8 A #A R 1 DNA J7 %1 (gpl
L-8), &BFVIERESE pET30a (+)F K15 2 JFA% 1A H AL ik pET30a-gplL-8, ¥ 4L Tk #44b N KA i B
L21 JE RN S5 314 F 84 13.7 kD MEAE A, SHAE A UERIEF SR AR R E. Wi
Wi 25 [ 6 I8 B0 SR FE A SN TR HEAT A0 AL, R IR AR s B 2 2 1 R A R 1 S R 0 i e n, B
V5 S B 38 0 5 S 3G kb (e, 7E 0.4 mmol/L IPTG 55 8 h N Kk B, natEEHERR
IR AR LB 5 S (R B N S SN S b, BE S S 3G IR IA B C W 2R, 78 0.4 mmo
I/L IPTG %% 6 h BRI AT RIA SRl tEEAE A .. HeEEA AR T e, FH&ERE %
%S e X Al ETE R A T AL, SRS IL-8 BAEE, MAWKEX 1015 pg/mL, ¥ 2 5 4L
BUR . ARWFRONEIIREE 1L-8 2 e BEPUARs %, RILThRE. (ERMLEIEE PRt 7 BRI .
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Abstract Interleukin-8 (IL-8) is one of CXC chemokines playing the important role in mediating inflammatory
response and being involved in immune response. In this study, the primers with two restriction enzyme cutting
sites were used to clone the complete DNA sequence of IL-8 mature protein of Gymnocypris przewalskii
przewalskii. Then the gplIL-8 gene was cloned into the prokaryotic expression vector pET30a (+) to construct the
recombinant vector pET30a-gplL-8. After that, the recombinant plasmid was transformed into E. coli BL21 strain
to the expression of target protein. A molecular weight of 13.7 kD recombinant protein which existed in forms of
inclusion body and soluble protein was successfully expressed by induction. The concentration of inducer and the
induction time affecting the expression level of recombinant protein were optimized, the expression level of
inclusion body increased with the augment of induction time, while the expression level firstly increased and then
decreased with the augment of the concentration of inducer, and the expression level was the highest at 0.4
mmol/L IPTG for 8 hours. On the whole, the expression level of soluble recombinant protein firstly increased and
then decreased with the augment of the induction time, while the expression level of soluble protein didn’t change
obviously with the augment of the concentration of inducer, and the expression level was the highest at 0.4
mmol/L IPTG for 6 hours. Owing to soluble protein being beneficial to subsequent experiments, it can use the
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best induction conditions to purify soluble recombinant protein of gpIL-8, a concentration of 101.5 pg/mL, which
can meet the requirements of the subsequent experiments. The result laid a foundation for the preparation of IL-8
polyclonal antibody, and the research of function and mechanism of IL-8 in Gymnocypris przewalskii przewalskii.

Keywords Gymnocypris przewalskii przewalskii, Interleukin-8 (IL-8), Prokaryotic expression, Conditions
optimization

H4HiE %= -8 (interleukin-8, IL-8/CXCL8)s&—F/NyrTHEE A, J& THEILE T CXC WEK KK 7 (La
ing and Secombes, 2004). fEMHFLENYIH, IL-8 EEHEMEAIM . FAZ40M. F RN, (5 P R i
2T 2fE RE2H i 55 %2 Fh 40 73 (Nakamura: et al., 1991), 5 CXCR1 Al CXCR2 & &b Hpi 4 g 45 1 41 i
BEP . IRGAL, S HRAERML, RS R G S B A k4% B 2 F (Harada et al., 1994). 1L-8 [)J%
(R S5 M RN L B 7 AU RHIE DR TEA AR p g e s, SRR EEM i R, 7EFLshyy. 2K, ek, f
Frp IL-8 BERIH 3 M E TR 4 NN, ANFEIFE IL-8 ZIEER Y A TR A DA R AR SR I
e R FE(Li and Yao, 2013; Nguyen et al, 2017). H B X FLEh4 IL-8 (I ThAE O 44 BOR NI,
{H4 25 1L-8 ThRERIWT S IR/ (Wang et al, 2016). HLA 7T Bon a3 IL-8 HIThit S FLsh2iil, A
HRatb Egn . ek 2 0E KM A (Wang et al.,, 2013; Wang et al., 2017).

T IR R R SR AR R R ARG e K — A R (R W R, 1991), 74y
VRN E A X A 7S R G R IFEEE A . R AMRA AN LIRS AR R R, TR Y, 5 R
ZRhaAd, AT Sk KEILT-(MEE MBI, 1999; MIEFESE, 2000; Tong et al., 2015), CRAT
TR CR RN N TP 758 1 S BB (R 3R . H B 7 A AR S8 R 0 S S s B IR A AL AR 2D, i
A K IL-8 FEH I FT . AHIEFU R F S0 = /i 11 % 72 1 75 I AR A 1L-8 (gpIL-8) &K &1t 514, 454 RT-
PCR HA 7 [ 159 21315 5 B VDAL S 0 B M AR 1L-8 Rl AER L R 81, 8 56 D) AR AR g Sl 75 v Ao £
IL-8 JRiZRIE RS, X EMHAEAFHFREZMHATMI, 2FF. MBI SAENEAERD. ZAR
N HHREE 1L-8 2 so FEUIAR & St — D AU AR e 1L-8 B =g . MER ML SRt 7301
i =

1 RS54
1.1 IL-8 RIERIEBASI R Kk

DTS M5 RR6E cDNA SAREHR, FI A BamH1 A1 HoX 1 BE)A7 A 4y 5 51 04 1543 31) 247 bp 1 H 1
i, HRRINIERESR PMDYT ik, @it BamH1 A1 HoX1 X{fi1) PMDT-gplL-8 41 i ki 345 5 Tt K /)N
— SRR R I 0 H A4 (B 1). X pET30a 23 i ki iFE 47 XUBE U145 315 ARG 1 oK o i 6 Jook .
T4 DNA ZEHBFEREFVIF H B4 AT AL 5\ DH5a KT B B2 4 A ik 4T v %, F BamH1 A1 HoX1
o BH 4 e B e BCRR 5 R 2R AT XU V) A5 B 5 BUE KN — B A & (B 2) o &0 B O R Th R g
PET30a-gplL-8 FiA# Mk, B EAFRFEMAN BL2L EKZ A GERIFRAEA IL-8 FHAM LFEH.

1 PMD¥T-gplL-8  2H Jifi ¥ XU 1)
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JF: M: DL 2 000 Marker; 1, 2: PMDT-gplL-8 Jii i XX g ]
Figure 1 Double enzyme digestion of PMDT-gplL-8 recombinant vector

Note: M: DL 2 000 Marker; 1, 2: Double enzyme digestion of PMD*°T-gplL-8 vector

K 2 pET30-gplL-8 F ik F A X4 HUA XU 1)
vE: M: DL 2 000 Marker; 1, 2: pET30-gplL-8 ik #fA; 3: pET30 2 Fi Hi W B V); 4: pET30-gplL-8 ik # 4k U EE1)
Figure 2 Extraction and double enzyme digestion of pET30-gplL-8 expression vector

Note: M: DL 2 000 Marker; 1, 2: pET30-gplIL-8 expression vector; 3: double enzyme digestion of pET30 vector; 4: double enzyme
digestion of pET30-gplL-8 expression vector

1.2 EH IL-8 EHMBERRE

& E AR pET30a-1L-8 I F L FHHRZA 1 mmol/L IPTG %5 4 h )5, BB _EiEBAmyiiE )
THY) 14 kKD EEEA, SHNMELAEAS T2 13.7 kKD —8. R PTG FF& EAFRHIER
IR MRB AR EIEANGTUE RIS A SR+ B /D — B A E S, (HREE S FAC; & pET30a
(+)Z BRI E.coli BL21 5% J5 EIHEWR- ST R LR & 8 E 4k, R WTH IR RIE R AT 1 Th 4 s )
FHFRRIE(A 3).

K 3 gplL-8 EHEHF S KX

i M: AT Marker; 10 & EALFURIN AR 55 000, 20 & EATRIERE S5 LIS 30 KBS & EAH BRI B3
WUTHE; 4: KRBT & EA TR AR LIS 50 & 2 OB EVRTE T Ja UUIE: 6: & 2RI T 5 LIS

Figure 3 Inducible expression of gpIL-8 recombinant protein
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Note: M: Protein molecular marker; 1: Protein precipitate of induced bacteria with pET30-gplIL-8 vector; 2: Protein supernatant of
induced bacteria with pET30-gplL-8 vector; 3: Protein precipitate of uninduced bacteria with pET30-gpIL-8 vector; 4: Protein
supernatant of uninduced bacteria with pET30-gplL-8 vector; 5: Protein precipitate of induced bacteria with pET-30a vector; 6:
Protein supernatant of induced bacteria with pET-30a vector

1.3 gplL-8 B & ARIEFKM L

NPT A B AR R IAT W P IR R, R SR EEANE S R AT 7. S5 RAEL HiES
YR EE— e, B A B2 B A RS S N A T g N, AE15 S 8 h AR KRR ER. 4
5 SIS R — g I, HLER RO B S IR R BN e IR e S, IPTG 3 SIRIEAE 0.4
mmol/L I L3 A B 41 8 A Rk B (8] 4). Bk, @R E 2 & B 7E 0.4 mmol/L IPTG 55 8 h It ik &
BrEI_X‘_‘I%—o

M PYIRIE e, AT AR R R I (] RS R D S, T 6 h Il

EARGERE. GBS, WEiESY PTG WREKINTEHEAREELHENRE, 1 04
mmol/L IPTG i3 6 h i r] ¥ P 5 B R IA A B i mi () 5)-

4 gpIL-8 fik AR A7 3 &1L

M EEES T Marker; 1 Ri%S; 2~5:0.1 mmol/L IPTG %5 2h,4h,6h, 8 h; 6~9: 0.4 mmol/L IPTG 55 2h,4h,6h, 8h;
10~13: 0.8 mmol/L IPTG %5 2h,4h, 6 h, 8 h; 14~17: 1.0 mmol/L IPTG 55 2h,4h,6h,8h

Figure 4 Optimization of induction conditions of Inclusion body protein

Note: M: Protein molecular marker; 1: Inclusion body protein in the uninduced group; 2~5: Inclusion body protein induced
by 0.1 mmol/L IPTG for 2, 4, 6, 8 hour; 6~9: Inclusion body protein induced by 0.4 mmol/L IPTG for 2, 4, 6, 8 hour;
10~13: Inclusion body protein induced by 0.8 mmol/L IPTG for 2, 4, 6, 8 hour; 14~17: Inclusion body protein induced
by 1.0 mmol/L IPTG for 2, 4, 6, 8 hour
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5 gplL-8 RIVAPEHEE [ T A PHIAL

FM: EES T Marker; 1: RS 2~5: 0.1 mmol/L IPTG %5 2h,4h, 6 h, 8 h; 6~9: 0.4 mmol/L IPTG %5 2h,4h,6h, 8h;
10~13: 0.8 mmol/L IPTG 55 2h,4 h,6 h, 8 h; 14~17: 1.0 mmol/L IPTG %5 2h,4h, 6 h, 8 h

Figure 5 Optimization of induction conditions of soluble protein
Note: M: Protein molecular marker; 1: Soluble protein in the uninduced group; 2~5: Soluble protein induced by 0.1 mmol
/L IPTG for 2, 4, 6, 8 hours; 6~9: Soluble protein induced by 0.4 mmol/L IPTG for 2, 4, 6, 8 hours; 10~13: Soluble pr

otein induced by 0.8 mmol/L IPTG for 2, 4, 6, 8 hours; 14~17: Soluble protein induced by 1.0mmol/L IPTG for 2, 4, 6,
8 hours

1.4 EHE ALK EN E

AR R A B2 AR T e gescts, BRI B h A s e A R A . TS AL
4558, 1 0.4 mmol/L IPTG 53 WK 6 h, Bl b BAT A SR B 4litl, ST =402 1IL-8 S & H (&
6). I FHIIEARAERTZR (& 7), INFF2EA0 R EE A B R ATk 101.5 pg/mLs

6 gplL-8 EAH & A4k

TE:M: A>T Marker; 1, 2, 3: BAABIEBR LIS 4 55— REAE AV 5 5 “XEHEARMREK 6: 57 =KEHAEK
eI

Figure 6 Purification of gplL-8 recombinant protein

Note: M: protein molecular marker; 1, 2, 3: Protein supernatant of bacteria; 4: The first eluate of gpIL-8 recombinant protein; 5: The
second eluate of gplL-8 recombinant protein; 6: The third eluate of gpIL-8 recombinant protein
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B 7 BSA & A5 A FE A v b 28

Figure 7 The BSA standard curve of protein concentration
2 vHig

DIREFE N FEARAMY R IE E A R M EAZ RIS RS2, HAl, FEERE RGO E RN,
FAR T NG 4, 2012) . KIGATF B2 S — M TAMNE R R R s B, R A BA Y =G
. ERKEIER. GEAE. AMK. GRIEEM A, BONINER R RIAN 15 1%E R4 (Baneyx, 1999; Serensen,
2005). pET RGUEHT T7 RNA REBES R E 30T 2 MRk F S m s o R IA 8k, gexs
AR R AT Rk (R — LA, 2002; JEERSN4E 2012), JEAEIERLHIE A5 6-His b2, ([T HE
H S e afifl . AT LUK A BL21 /EJvfE £ 1w, I pET30a (+) 7% iAo T 51 AR 1L-8 £ [K]
TR RIL

XA T R AR 1L-8 EEZH AR FARIA R AT R S ARIL, RILZ ARG V53 7 L SRR AT Al
HEEMMEAMEHAER, HaEtEaREeEs, WHZARSGRIRTHRAENESR, X581 IL-8
XN 78 AT 5 WIS AR 1L-8 Fhe 2R AT 20t S S8R0 TL . MR MR e A IR
IR, WA RN S AN SUR AT T SiREOR, EESIRE R, BEE T S
(RIFRIBG I, ATV R A R R B ik BN E b, RS 6 N AR iR, TR AR AR RILE
WE 75 I 8] AR TG0, SR (8] (0 T A PR R AR OV BRI SR L, AR TR EE
HIBRAG . % I (E]— I, PR A RIS EIFECA B SR BT e 2O B B et e
IRPELE 0.4 mmol/L inf RIATFRIA B /K1 Bl i PR 1, T RLR AR 30 R0 1 BB S IR B I I Ri8 & s
BENJE >, AE 0.4 mmol/L I ik B f i, RIS KGN IF A —E MR A RIE RGN, Rl
I A FRIE, X AR T SR EE R IPTG X 4 iR A #PEAE FH (F = 155, 2018).

AHE TR R T HHIAR AT 1L-8 R RIE RS, I EAEAFESREFZM-AT T, KIE 0.4
mmol/mL IPTG %5 6 h 5% F Al 5 R Eik B mT M 2R 1, 6 ATV I R (1 AT 2l A0 15 31 s 4l i T i
PREE 1L-8 AT A 2N IR 1L-8 2 50 FEPURH] &, MINBE. 1ERNLUEIBTF 754t 7 HIS K .
3B EHE
3.1 SRR

T IR O H R R O SR . FE N TR R PMD19-T JWH TaKaRa A #], Kt D
Hb5a &2 80 H RIBPEAEVBARAR AR, REEHK BL2L B2 ESWE Ll ET A TIREGRAR, pET3
0 (+)FRLLE-20'C oA T ORFF T AR =
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3.2 EERA

& RNA $EHGAFI &6 3 Omega Bio-Tek A r]; RFEHAF G AL BB EMEARARAF; T4
DNA &G . [R&1E )8 BamHL A1 Hox1 4 5 NEB A& ik /N EIRBURFE . PCR P 40%EIL FISt
FEIPTG (A ZEMAREFUN I B AR TAEY TRE(EE) B A IR A =] ; SDS-PAGE % fist i Iie 1) 1875 &5
2 Ty e W MU I . His AR25 R i iR 7 6. BCA & RN 2 iR & AT & [ Marker 1 [ 28 5K
ANFE s 5IE BRI R EOOR — W AR R A R A 7 5E

3.3 IL-8 REERAR AR RPN

25 RNA HREC & b U0 F0] 35 ARk B 2 24 RNA BEAT 5, 23 IRl Al w2
S e s iR S R U 5K RNA e 539 cDNA

MR8 T MR AR A Ak DNA 3 A1 v — Xkt A B U7 SR 51 #1(F: CGGGATCCATGAGTCTTAGAG
GTCTGGGTGTA (BamH1); R: CCCTCGAGTCATGGGGCTTTGTTGGCAAT (Hox1)), Iyl K —#ic
AFE . I HEHIHEL cODNA AT B P8, § 38 mail 5% % PMD-19T #k, Jf#%46 D
Hb5a 32 A1 J5 7E LB FlfAE; 7255 50 pg/mL Amp+) EBETEE %, 23 PCR %2 NMHYEH H %L &2
ECBUR —WEzE AR ) s w) 3R T I PP

AR FH R/ B k) A B P L K 2w ke, 2> J3 ] BamH1 A1 Hox1 A VIBE(E 37°C T
Xt EL 2 o JURE A B A% T 3R pET30 22 JFURLEEAT XUAE V), D)) Rl H (0 Fr BRI VIR 22 3 A4 £ 16°C
SAET, FIA] T4 DNA SERNEIE ROERE M) H )y BN IA3A, 2 ¥4t DHSa 323, JFESH R
EZR M LB B 7RI (S 30 pg/mL Kan+) EHEATRE IR Xl i B PCR AU D) 98 10E 2 BH 1 ) e I 1
BRIEAT FORLSE I, SREUK AR LN BL21 ISR, £ 5 A RAE RN LB [BAR IR (E 30
ng/mL Kan+) L#EA7 5557 . 381 B PCR NI 36IE A B B 5 Bk 22 K — M A~ w) U PP, DA 2 O
TR R AR 1L-8 FIA TR

34 IL-8 EHEAFESRE

W A E AR )RR B R A A pET30 28 JFURLI B AR LA 1:100 frEL B3RP 2] LB(7% 30 pg/mL Kan+)
WAk S, ZH ORI B AR BRI £y, 37°C . 200 r/min FE 535754 3 h £ B ODsoo 153 0.4~0.6,
E— 47 B 2HL R B YRR 25 FORL B VR R DN IPTG R EIA S 1 mmol/L, 55— 437 B2 ik i oA IPT
G, HELAE FIRFZMTHET 4 h, SUEE 3 mL B TR AR, WG J5 16 s Anpiie 47 SDS-PA
GE HL¥k 53T

35 EAEAFIRIBFMHML

NEFIEEIRERNEAEA, XiESEIELRET PTG WK EME S R HHATIL . B RThFEREA
MR 1:100 L4 3R R 45 20 mL LB (%30 pg/mL Kan+)y ks = 5L it b, 37°C .
200 r/min ¥57%2) 3 h, f# 4 MRE I ODeoo 1A% 0.4~0.6, 7ESRE FIIANFEER IPTG, f# 4 ™MK
B IPTG &K E 43514 0.1 mmo/L. 0.4 mmol/L. 0.8 mmol/L. 1 mmol/L. 37°C. 200 r/min &4 %}
ANMRETHEBGEITES, £%SF0h. 2 hy 4 h. 6 hy 8 h I HIMEAMREFE 3 mL Bk, XTIk
SRRy B IEAT R P B R B0y, WSO ISR TIE HE4T SDS-PAGE K, 455 il il Y i 5 W82k
IETENL, B E s T A

3.6 EAE ALK EN &

2 1:100 9 EL DK A4 2 0 T M AL 1L-8 RIX B FRIEAP 2 100 mL LB (7% 30 ug/mL Kan+)ifkss 37
Frp, 7E 37°C. 200 r/min 24 FH5FRZ 3 h, ff ODgoo JIAE] 0.4~0.6, HRHE L ALK L1 5 215 B
BT S, B0 E TSR M B AR AT B A R, B0 EIEW, RYEE A AR E vl i B R
Braifb BEHED, aifh)5 8O3 T SDS-PAGE Hiyk, R4l . FIA BCA B HH e ol &l e
AL IR EE SR U B VA ERRE R 2, PR AR o il 2R A0 S RO BE T H R B R FE

(- W
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PRI ST SR St W SCIRS s ARSI SR IR T, REPS SIS SRS X
B Z 59 R, BILRBHE TN, 5L CEE. SRIEE R R E &
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