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Abstract−− Recombinant human interferon-β1 
(rhIFN-β1) glycoprotein is used as a therapeutic 
agent for a variety of diseases, such as multiple 
sclerosis and hepatitis. 
In the present work, different strategies were applied 
to produce rhIFN-β1a in mammalian cell cultures. 
Transfected population of CHO-K1, CHO dhfr-, 
BHK and HEK cells were compared for their ability 
to produce rhIFN-β1a, and clones of the most 
promising cell line (CHO-K1) were isolated by the 
limit dilution method. 
Likewise, different culture conditions were assayed 
by changing the amounts of fetal calf serum, sodium 
butyrate and/or ZnSO4, to improve cell productivity. 
The presence of each additive increased the 
rhIFN-β1a yield ranging from 2 to 8 times, 
depending on the tested cell clone, but when these 
components were simultaneously added to the 
medium, the rhIFN-β1a concentration in the 
supernatants was even greater.  
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I. INTRODUCTION 
Interferons (IFNs) comprise a conserved family of 
antiviral proteins secreted by specific mammalian cells 
upon virus infection. Binding of IFNs to specific cell 
surface receptors triggers an intracellular signal cascade 
resulting in the transcriptional activation of a large 
number of cellular genes (de Veer et al., 2001; Bekisz et 
al., 2004). While some of these proteins modulate viral 
replication, others have additional effects such as 
modulation of the immune system and direct anti-tumor 
effect. According to this, IFN-based therapy has been 
demonstrated to be beneficial in the treatment of human 
malignancies such as chronic myelogenous leukemia, 
non-Hodgking´s lymphoma, infectious diseases such as 
hepatitis B and C and immune disorders such as 
multiple sclerosis (Gutterman, 1994; Revel, 2003; 
Lutton et al., 2004). 

Recombinant IFNs for therapeutic use are currently 
being produced in bacterial and mammalian cells. 
Recombinant human IFN-β1a (rhIFN-β1a) is a 
commercially available glycosylated form of IFN-β 
expressed in Chinese Hamster Ovary (CHO) cells, while 
rhIFN-β1b is a non-glycosylated variant expressed in 

E. coli. The rhIFN-β1b shows an in vitro biological 
activity similar to that of rhIFN-β1a, but it has an 
extremely lower half life in vivo and the generation of 
neutralizing antibodies, during the treatment with both 
molecules, have suggested the convenience of the 
treatment with the glycosylated form (Runkel et al., 
1998; Brickelmaier et al., 1999; Kivisakk et al., 2000).  

Difficulties to produce large amounts of rhIFN-β1a 
in mammalian cell cultures may be due in part to 
destabilizing sequences present in the IFN-β mRNA 
coding region and the 3´ untranslated region (Raj and 
Pitha, 1993) and/or by growth arrest or apoptosis 
induction mediated by the recombinant protein itself. 

Sodium butyrate (NaBu) has been widely used in 
recombinant CHO cell cultures for high-level 
expression of recombinant protein such as antibodies 
(Kim and Lee, 2000), erythropoietin (Chung et al., 
2001), recombinant B-domain-deleted factor VIII (Chun 
et al., 2003), thrombopoietin (Sung et al., 2004) and 
tissue plasminogen activator (Hendrick et al., 2001). 
One of the most evident changes brought about by 
butyrate is the acetylation of histones via inhibition of 
the histone deacetylase enzyme. The acetylation of core 
histones is expected to exert a major influence on the 
accessibility of chromatin to regulatory molecules 
(D’Anna et al., 1980; Lee et al., 1993), but it can also 
inhibit cell growth and induce cellular apoptosis 
(Mimura et al., 2001; Kim and Lee, 2000). Zinc has 
been proposed to block apoptosis in human cells under 
certain conditions (Perry et al., 1997) and to confer 
increasing mRNA stability, either by altering its 
secondary structure or by promoting the binding of 
stabilizing proteins to the mRNA (Harford and 
Klausner, 1990; Cao, 2004). Likewise, zinc inhibits, 
directly or indirectly, one or more ribonucleases 
responsible for the degradation of labile mRNAs 
(Hartmann et al., 2001). 

In this work, we studied the effect of the addition of 
different amounts of FCS (fetal calf serum), butyrate, 
zinc or a combination of them on the productivity of 
recombinant cells engeneered to obtain high expression 
levels of rhIFN-β1a. 

II. METHODS 
A. Cell Culture 
The Chinese Hamster Ovary (CHO-K1), Syrian 
Hamster Kidney (BHK-21) and Human Embryonic 


