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Expression, purification and identification of wound healing
function of Interleukin-24 fusion protein
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Abstract: In this study, the mll.-24-Fc fusion protein tagged with Fc-tag was constructed by optimizing the se-

quence of murine interleukin 24 (mll-24) gene. The stable and high expression of mll.-24-Fc protein was

screened at different concentrations of MTX, and the serum-free cell culture technique and stable expression sys-

tem of CHO cells were optimized. MIIL-24-Fc fusion protein was purified by protein A affinity chromatography

and confirmed by AP binding assay. The result showed that after intradermal injections of mouse, a large num-

ber of keratinocytes showed two to three proliferation and in wound-healing process, epidermal hyperplasia was

promoted and wound healing process was accelerated by mll-24-Fc.
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- TL-10 X 4R 8 6 B A — 2 M AR e
il 1L-24 3% S 20 W A Thl A48 fg I 7. [A i, He
A Liang"™ iy TL-24 %% 5L PR/N BLSE 56 25 1 R 0L 1L~
24 FEFEPFU/NR S 1L-20, 1L-22 %% 3 K /N BUA A [
(R RFAIE T A B0 B8P L 38 B 38 26 R A Ak 200 P S
ML, XERW T IL-24 fEiB LR E MR, 3T IL-
24 Je M2z AR P ) 23R B A58 N BN R TL-
0 fF MR RS0 0 A AR E
Rz ¥ A e oL

ARBFFEH) AT T mll-24 7 & 88 0 FE %
iE Y R B A0 1 A A R A VR R 1 O AR A
i PR AL T /N B TL-24 SRR F S T
W Fe bRa& iy Ba Rk k. & %% %« CHO 48 M 5
i 356 75 210 BH M v B 20 i, 38 o g B RS (MTXO) i
JE 353 2638 mIL-24-Fc ®AHE AR ElE. N TiE
IO e 8 2 5 ) B R, FR AT L JC I i B 5 S IR By
FRIF K& A 77 mIL-24-Fc E 41 A . B JH protein
A ZE M E B S 3] mIL-24-Fc 4 fb B 5. &5
mAbscreen, AP binding ¥ D M/ RSCEZENFH T
mllL-24-Fc S HE A MAEDF M RATEE R KR
PE— 2% TL-24 U BFE 44 T — B k&K

2 #MREIE

2.1 # #

2.1.1 Ra . mB Ak mitk pUCST-mIL-24
ORI T 5 5 4 Wi B (GenScript) A& Y BL A R A
Al Fe-Tag Bk GH2 &2 25 i[5 6 B O 55 44 i
CHOCdhfr ) gk 3%k B T GenHunter 23 H].
2.1.2 &iXA  rTaq DNA R4 BR 6 N
VIl DNA 1 W H Takara 23 w6 5 1R 42 BUR
F & DNA K m] i 7) & 242k I8 T Omega 24 7 5
MTX g H Sigma 2> ; IMDM % 3  SFM 6 1L
V1% 2 R F Hyclone 2y ) 5 35 87 IR 24 L7 >k A
Bovogen 2\ &) ; FUuGENES6 #% Ye i 57 i H Roche 2
) 5 A IR 149 A 7 4 A 4

2.2 /&

2.2.1 MyEARZ A KERNEG GRS
pUC57-m1L-24 J§i ki . 28 WU VI % $% 3] Fe-Tag 3%
b E Y A GH2 25410, i i
ZUN T B MU A 2 PP O 3k FH M e R JE i Fe-
Tag #/& F 48 S5 ¥ L-AP(5'-gaa cce act get
tac tgg c-3") Ml R-Fc(5'-tca ggg tet teg tgg cte acg-
3")YPCR I 7 %ot 2% 7 41 ks A7 % 2

2.2.2 miaA R I ¥ CHO 4/ T &
1020 4= My & 1< HT iy IMDM 8 35 3 v, 4Kk 418
FuGENES6 #% 4432 551 136 W] 436 5 20 Bk mIL-24-Fc
St CHO 4 M, Lh KO %% ok i) £ % R 720 J5 4%
RN AR HT (B 10 % 4 1 (% IMDM
PR IR AL B 3d e — U AT MTXBR B2 I s
DL KA BR A Rk 3R AT 7 0 B 5 B R K 5%
2.2.3 mllL-24-Fc & & CHO % ot & £ 3% 34k
B 500 nM MTX fin Fe 45 8 T i 645 2] 19 mlIL-
24-Fc = RIK P AT P100 40 M 15 i h 4
RKEFR BB KB R B 90 %0 A2 47 7 K4l il
Kk LW A 1 mL A 17 /) IMDM(HT-) 8 5%
FEF 9 mL SFM B 36, F 37°C & 1 5% 24 hofg
B 1 mL 408 52 0T PLOO 4 f % R L O &
FMA 9 mL SEM 15 5% 5 ; 75 o 4% 4 J 35 5% W
WHL 6 mL T 50 mL (9 K B& 504 . P100 4
WP A M Ak 2 T 37 C RS 24 hJR L &
UL EHRAE =R A AT AR RIS 1 ~4d B IF 4
RN IR EELENNEITFART
37°C 190 r/min £ FHRER 35, & 24 h BUFE—
YR D 240 L A AR 100 o DR AR5 800 A P ) 4 285 2 A
0. 25-2 million 4>/mL. 1 4 Jfl (% 25 K 3 B GE 98 ik
B 24 h BERK A5 H, BR AT 4 K85 2 0RO A
2.2.4 FABEM EHA mIL-24-Fc&a  IEMH
P 70 B 1 G I 3 1% 9% 2L 50001/ min B0 Smin %
2% i, R 98 HiTrapTM MabSelectTM SuRe (1
mL) ER &, 1 mL A9 protein A beads 3} i
r3MEE . % 30 mL H M HE AR 3 AKTA
prime plus F Gt #4725 F 2 A 44k
2.2.5 AP-binding # & 5% % Ll Endol80-Fc
(GenHunter) @l & 8 FAE by BH 4 X BE L FH G 1432 1
g5 A YL ALK mIL-24-Fe 3% ¥, 43 5B mIL-24-Fc
F1 Endol180-Fe il 5 25 FI A ZAL A i 20 pg 5 5 X 4R
FI R v IR A W KT8 5 min, A 10019 SDS-
PAGE BER oL UK 430 25 8 1 SR 5 R4 7 5 T L 3 A
A 1 U/mL 59 AP IL-20R2-AP #1 AP-collagen
=R A AP R Z RS EH TEIRME 90 min,
PBST ¥E#% 3 Y. 4R 5 min; )5 . R IA AP as-
say reagent S IR W iR #EA T 0 A4
2.2.6 mlL-24-Fc s 5 BEHL 6 H 8 Fk LI
AR 25 g B3 HAESN PBS X 4, 5) 4b
3 M kS B 4. mIL-24-Fc 4fi b & ([ ik & K
2.5mg/mL, F 545 100 pg/ U, PR /N B
NS 40 pL B mIL-24-Fc 5% & PBS, L%
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FR) Y 5 TP I A2 24 b 28 I A0 AR A5 BT
)R iE st HE G f5 s /N R 421
FIFEZEI 6 H 8 W L LIk E 2y 25 g 2
B3 HAEN PBS XFHEAL, 554k 3 oS4, % 6
H/NBREAT 5 30 B Ak B S IR R 5 4% £l
BA W0 2 A/ 2L E S mIL-24-Fc 100
pg /[ HBERBUY PBS W, R4 — KL, B 3 K
FORR SR T 9 R JF . B 5F &6 407 %k, B F
10 %019 W B VA W b [ 52 24 b, 2840 a0 4 30758

BUL B il i HE e (5 WLB8 /I BT BB 4L 4L
3 4% R

3.1 miIL24-Fce EHERMMHERETE

ARG 1) mIL-24 £ 2558 700 bp. 3L 4 A
JFf8 30 pUCS7-mlIl-24 [Fiki, A hind [#1 Bel [IFR
i P9 DTt LB ) 3% 4 21 Fo-Tag #8046 B (& 1A). H
I 235 R 5 4 A TR P 91 5 4 — 250, Rl i ] Fe-Tag
& LSS L-AP Fi1 R-Fe #£47 i ki PCR %
E (& 1B) .15 2 4H 24 K/ PCR 774,

Hindlll* IL-24 B
A cMV g
promoter. Bglll* bp M 1 2
5000 : - —
mliL-24-Fc Hpal
CDMB8: Xhol*
SV40 ori Sphl 750 —
polyoma ori Nsil*
supF selection SVA40 xpql+
intron
& pA * = unique sites

site

B 1 mllL-24-Fc FkwytE

(A)mlIL-24-Fc Fib.45H) /R &K (B)mIL-24-Fe 41 Bk PCR %52 25 5. H i 475 K/ 700 bp.
Fig. 1 Construction of mlL-24-Fc Plasmid
(A) plasmid structure diagram of mIL-24-Fc. (B) PCR product of mIL.-24-Fc. The purpose objective strap size is 700 bp.

3.2 mlL-24-Fc E8 41k

mlL-24 1 C il 7 Fe-Tag, Btk mIl-
24-Fc & HFE S A LUl i protein A 5% 12 By # iF
TR MZHT B8 2l A0 8 B U 2 PBS 2% shif b
PEFE P 10 %0/ SDS-PAGE #E i H, Tk 43 25 4l 1k
R A 2 37 WD B A o R Al AL S AR L
Wrot Qe s R R R b maEn &
protein A J%FlJZ M AE 4l 4k J5 15 2 5 21 B 1 vk i 101
WO R 2 B P R W H R E H L W H R E A
Bigk B TR (K 2).
3.3 AP binding ¥ mIL-24-Fc £ 1

AP binding 4 8 J& 1) H] 32 1A e A4 i) 4 5 1 45
B Fe-Tag WEAA 5 A AP-Tag i) Z (K45
EJa.m F AP iJEY) reagent S g 4. mIL-24-Fc
B4 M 2 A TL-20R2-AP, ] Endo180-Fc /£ K
T IR B R 4 M2 1R AP-collagen. 4 il AP
[l i 9% & mIL-24-Fc Ml Endol80-Fc W, & {4
10min 3 JC 5i 4 ; /| AP-collagen [6] B i & mlIL-
24-Fc 1 Endol80-Fc¢ B}, & {4 10min, mIL-24-Fc
Joft, i Endol180-Fc i f&. H IL-20R2-AP [q] i} 7

B mllL-24-Fc il Endo180-Fc i}, i % 10min, mIL-
24-Fc .40, 1M Endol80-Fc JL{a (& 3).

kD M 1 2 3

250

150 «
100

-

B 2 mll-24-Fc & g 44t
55— VK A JERRE B UK G R 5 WRE A AR
VKCGE S 2R S B IR /N 130kD A2 45
Fig. 2 Purification of Protein mlIl.-24-Fc¢
Lane 1: cleared soluble protein fluid. Lane 2. flow-

through fraction from Protein A column. Lane 3: E-
lution profile of mIL.-24-Fc. mIL-24-Fc: 130kD.

3.4 mIL-24-Fe ERRFB/NMNRERIESE
/NEUE N T mIL-24-Fc 5% PBS, K. % 4% —
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B 3 mllL-24-Fc #1450 4 4 & e
i AP-collagen Fil 1L-20R2-AP 43 53X % Endol180-Fc Al
mIL-24-Fc 2 [ 6 HFR 2R A 0T WY i 48 0.

Fig. 3 Bioassay of Protein mIL-24-Fc
AP-collagen and ILR2-AP can respectively identify En-
do180-Fc and mlIL-24-Fc protein. The AP binding make
the target protein to generate visible violet.

mlL-24-FC

PBS

FRAT Bz R 2T i, 26 HE Y 052 56 0 2%, P41/ R
e R SR B AR 2 A S b, LA AL A A A B2
WERSMEN R RO 1~2 2 A
20 f , TR AT 3X B 43 0 % B PBS Al mIL-24-Fc
S A T R SR R B A AT LA, W R 4 PR
PBS X B2 R e A iR i B 2~3 )=
R4 B 7 mIL-24-Fe 5256 241 2 f2 20 21 b f J5 113
PLEA 5~6 2 A0 A0 e, FLG R 3R 2 R
FWITE/IN B N TE B mIL-24-Fc @& & E 7] DL
SN BB A A A R g A=
3.5 mIL24-Fc EEHR#/PMRGORE
AN B T 100 pg/ 2 mlL-24-Fe 5% &
PBS, )\ Day 0 FF G112 B = day 9. & 5 %
W], Day 3 JF R . PBS 20 F1 52 46 40 45 1 #4454 . PBS
A W S8 40 k. Day 5 JF 47 PBS 45
P o 100 S g A AR L R MRS P . Day 9 JF IR
SH A A3 1 AR N T S g 2 A S i

4 it it

1B 9 ) 3 T B A 3 B B A L A K RN
B RAMERIE. (1 10 FE AR E % b i i
PLBE 7R T A FR 24 BEFEH AT W . mIL-24 78 5%
Fik R G R IK N AL IR AR R M RO AR S 5

B4 mlL-24-Fc 28/ 0AHFE HE £&. 55 T 20X fe 40X DA TR LR
Fig. 4 HE Staining of Mouse Skin. Viewed under20Xand 40 Xlens
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PBS mIL-24-FC

Day 0

Day 3

Day 5

Day 7

Day 9

B 5 EH mll-24-Fc 4 v a4

Fig. 5 mllL-24-Fc treatment promoted faster wound heal-

ing in vivo

Representative photos are shown
ifk T CHO 40 Mz ik 2 4™, a3 Jo i 75 15 97
BAR N (AT B M 2R 1k IF nlE i MTX Jin s i
e R YA, X e Wl Ak A B A A%, A . &
SELAR S R B AL R R ] 200 g/ UK R ATT Y
mlL-24-Fe 3 W15 . 292 2. 6h, PR b 400 22 vk B0
FEE . [FIRE FRATT Y /) BB TR 58 175 & AH N 9 4R )
Rk 3% Bz 21 3 A= L TR e iR BT — 2 R A A VR S
Fr T TL-23 P4 00 4R i R Rt T PR o AR
WREFT AR A . Andoh %5 & B, 76 5 P 7 s /B
FHRYEFEW b 1L-24 mRNA KL . 78 % MW s
FHL I 52 o A& B, 1L-24 W] DL JAKL/STAT -3/
SOCS3 33X A2 S N7 5 3% 15 B TL-24 78 R 1 1 9
(1) 4= 92 D) B[R] AH G 41 115 5 1% SRR A K.
OAE T 1L-24 FEH P Ry = A/EH.

—SBRfF 5T F A R 1L-24 5 i — 2 SR
AT TL-24 FEAS S 1E & A B oL~ . —
SE AT 1 5 L X6 22 oK VR (1% i R A0 i 24 A
—EPUEN L R RO FRATTE B 0 B .
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