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Abstract 
 
Human serum albumin (HSA) has been extensively used in a series of clinical care 
settings for nearly seven decades. However, the broad application of this protein is 
seriously limited by its short supply. In this work, the codon sequence of HSA was 
cloned under the control of the alcohol oxidase 1 promoter (AOX1) and expressed as 
a secretory protein in Pichia pastoris. A recombinant strain displaying the highest 
HSA yield was selected by screening for resistance to the highest concentration of 
antibiotic G418. After optimizing the induction conditions and additional supplements, 
the highest yield of HSA reached 1.6 g/L in a shake flask. Performing high density 
fermentation further improved the highest yield to 8.86 g/L in a fermenter after 96 h 
of methanol induction. This result is more promising than the previous reports of 
industrial applications, which reported the highest yield as 92.29 mg/L/h, considering 
that the space-time yield of rHSA was doubled. In addition, the desired protein was 
purified by filtration and Cibacron Blue affinity chromatography, which yielded a 58% 
recovery of a product that had over a 96% purity. This study reveals that Pichia 
pastoris is an excellent system for recombinant human serum albumin expression due 
to its outstanding expression capacity. In addition, the high efficiency level of rHSA 
production lays a solid foundation for its use in industrial production. 
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Introduction 
 
As the major protein component of human plasma, human serum albumin (HSA) is 
utilized for innumerable in vitro studies and pharmaceutical applications [1]. The 
monomeric multi-domain macromolecule is a single nonglycosylated peptide chain 
made up of 585 amino acids (66.5 kDa) [2]. There are extensive applications of HSA, 
which including nanodelivery of drugs, vaccine formulation and manufacturing, 
cryopreservation, fusion of peptides, cell culture media and many other novel usages. 
The most significant application is as a blood volume expander [3]. The usual dosages 
of HSA are so high (over 10 g/dose) that the clinical demand for it are in excess of 
500 metric tons worldwide in 2014 [4]. All of the medical grade HSA used is 



Download English Version:

https://daneshyari.com/en/article/8359479

Download Persian Version:

https://daneshyari.com/article/8359479

Daneshyari.com

https://daneshyari.com/en/article/8359479
https://daneshyari.com/article/8359479
https://daneshyari.com

