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ABSTRACT 

  Osteoarthritis (OA) is a degenerative joint disease resulting in an irreversible 

damage of the articular cartilage caused by matrix degrading enzymes. Interleukin-1 

beta (IL-1�) is an important inflammatory cytokine affecting on the cartilage 

degradation process of extracellular matrix components. To establish the in vitro 

model of the inflammation and degradation of cartilage, IL-1���is a crucial cytokine 

needed for stimulating the catabolic events in joint destruction. The purpose of this 

study is production of the recombinant human IL-1� (rhIL-1�) with functionally 

active using Escherichia coli expression system. Human peripheral blood 

mononuclear cells were separated by ficoll-hypaque centrifugation and activated with 

lipopolysaccharides. The total RNA was extracted and prepared the complementary 

DNA by using reverse transcriptase and oligo dT18 primer. The gene encoding mature 

human IL-1� was amplified by polymerase chain reaction and used as the template 
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for incorporating the nucleotide sequences coding for the restriction sites, factor Xa 

and 6xHistidine tag at its 3� end. The amplified product was directly inserted into the 

pJET1.2/blunt plasmid vector and E. coli BL21(DE3) was utilized as a host for 

protein expression. Analysis of insert nucleotide sequences by using automated DNA 

sequencing showed the perfect similarity (100%) with human IL-1� gene. The 

recombinant human IL-1��was expressed as a fusion protein with histidine tag at its 

C-terminus under the control of T7 promotor yielded an active protein in the soluble 

extract and the expressed product was verified by western blot analysis using 

monoclonal antibody specific to human IL-1� (hIL-1�). The rhIL-1��� was 

successively purified by two steps purification through Ni-NTA affinity 

chromatography and factor Xa protease cleavage. The biological activities of purified 

product were observed in primary human articular chondrocyte (HAC) and porcine 

cartilage explant.  

Effects of purified protein on HAC cells were determined by measuring the 

hyaluronan (HA) releasing in the culture media and MMPs mRNA expression using 

ELISA and reverse transcriptase polymerase chain reaction (RT-PCR) respectively in 

comparison with a commercial rhIL-1�. It was found that the hIL-1� stimulated HA 

released in dose-dependent manner, and increased mRNA expression level for MMP-

1, MMP-3 and MMP-13. Biological effects on porcine cartilage explant were 

examined using the cartilage degenerative markers such as releasing of sulfated-

glycosaminoglycan (sulfated-GAG), HA, remaining of uronic acid, and gelatin 

zymography. The results showed the similar biological action of rhIL-1� compared to 

the commercial product, indicating that the purified rhIL-1� had the biological 

function for stimulation the cartilage degradation.  
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  In conclusion, the rhIL-1� with biologically active was successfully produced 

using recombinant DNA technology based on E.coli expression system. This 

recombinant protein will provide the sufficient amount for development of anti-

inflammatory agents against degenerative joint diseases. 
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