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Abstract Human interleukin 4 1I-4 ¢DNA was optimized and synthesized according to E. coli preferred codon. A
recombinant expression plasmid pET-30a + /thIl-4 was constructed with the target ¢cDNA inserted between Nde 1 and
EcoR 1 sites which can translate the mature I1-4 protein with an extra methionine residue at N-terminal . The expression vector
was transformed into E. coli BI21 DE3 . The thll-4 protein was expressed in the inclusion body. By using the optimized
fermentation conditions the high expression level was achieved with the expression level as high as 35% of total protein
obtained. A purification strategy has been designed which includes Q-Sepharose and SP-Sepharose ion-exchange chromatography
and dialysis renaturation. The rhll-4 was purified with the purity more than 98 % and the yield of 40 mg per liter fermentation
culture achieved. Western blot proved that the purified protein is IL-4. Amino acid sequencing revealed that N-terminal 16
residue sequence is identical to the theoretical sequence. Biological activity assay on TF-1 cells demonstrated that the rhll~4 is

active with an activity of 2.5 x 10° AU/mg. This study promises large scale production of rhIl-4.
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NBS AKTA prime
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pUC57
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cac aag tgc gat atc acc ctg cag gag atc atc aaa act ttg aac
agc ctt aca gag cag aag act ctg tgc acc gag ttg acc gta aca
gac atc ttt gct gec tce aag aac aca act gag aag gaa acc ttc
tgc aga gct get act gtg ctt cgg caa tic tac agc cac cat gag
aag gac act cgce tge ctg ggt get act gea cag cag tic cac aga
cac aag cag ctg atc aga ttc ctg aaa cgg ctt gac aga aac ctt
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1.2.2 PCR
5 Nde | 3 EcoR |
pET30a + Nde I  EcoR |
Forward primer 5'-GGAATTCCATATGCAC

AAGTGCGATATCACCCTGC- 3’
Reverse primer 5'-GCCGAATTCTTATCAGCTACT
ACATTTTGAATATTTC-3'

pfu IL-4 PCR
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Nde 1 EcoR |
pET30a + /rhil-4 DNA
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Fast Flow
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SDS-PAGE Lowrry
1.2.5 rhll4 SDS-PAGE
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1.2.6 N
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1.2.7 16
L4 17
TF-1 MTT
rhlL-4
ECs,
50% ECy 1 AU AU
1.0x 10" AU/mg
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1 pET30a + /rhll-4
Fig.1  Restriction enzyme digestion analysis of
pET30a + /rhil-4
1.pET30a + /IL-4 digested with Ndel and EcoRI 2.ADNA/EcoRI +
Hindlll marker.

E . coli BL21 DE3

SDS-PAGE 15kD
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2
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Fig.2 SDS-PAGE analysis of rhll.-4 expression level and
expression type in E . coli
1 before IPTG induction 2 after IPTG induction 3 5 pellet from E.
coli cell lysate 4 6 supernatant from E. coli cell lysate 7 MW

marker.
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Fig.3 Bacteria growth and rhIl-4 expression
during fermentation
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Fig.6 Purification of rhIl-4
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Fig. 7 SP-Sepharose chromatography

1 MW maker 2 supematant of dialysis 3 flow-through from SP-FF
chromatography 4 ~9 NaCl gradient eluted fractions from SP-Sepharose
chromatography .
1 rhIL-4
Table 1 Purification of recombinant human Interleukin 4
Total Target .
protein/mg protein/mg Purity/%  Recovery/ %
Total protein 1714 600 35 100
After washing 927 510 55 85
Denature supernatant 685 480 70 80
G25 458 390 85 65
Q-Sepharose 266 240 90 40
SP-Sepharose 122 120 98 20
2.3 rhiL-4
Western blot 15kD
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WD 1 2 3 4 1z 4 s 80%  rhil-4
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vi— ek B 1 mmol/L, GSH 0.1 mmol/L, GSSH 5% 0.1%
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8 Western-blotting hILA4
Fig.8 SDS-PAGE and Western-blotting result
A SDS-PAGE B Western blot.
1 MW marker 2 bacterial lysate before induction 3 bacterial
lysate after induction 4 purified rhll-4.
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