
iii 
 

 ABSTRACT 
 

          Antithrombin III (AT III) deficiency is characterized by a decrease in 

concentration of AT III and its activity. Similarly, nephrotic syndrome is a kidney 

disorder that is characterized by three signs of diseases such as proteinuria, edema and 

hypoalbuminemia. AT III is the most significant drug in curing diseases such as 

nephrotic syndrome and thrombiosis. 

          The purpose of the current research work is to develop a method for the 

production and purification of recombinant human antithrombin III (rhAT III) from 

Sacharomyces cerevisiae BY4741 (S. cerevisiae BY4741) to attain high yield, purity 

and better biological activity of recombinant antithrombin III (rhAT III) protein. 

Cloning and expression studies of AT III were performed in recombinant S. 

cerevisiae. Recognition of appropriate nutritional additives is the other major 

objective in rhAT III production. Optimizations of medium components were carried 

out for the maximum rhAT III production with statistical design of experiments. The 

Plackett-Burman (PB-Design) and central composite design (CCD) were effectively 

applied for the maximization of rhAT III yield.  

          Shake flask, batch and fed-batch fermentation processes were also applied to 

get high cell density under optimized medium components. The expression of rhAT 

III in Sacharomyces cerevisiae BY4741 was induced with galactose. After 

production, downstream processing strategy such as maximum cell lysis efficiency 

was achieved under optimized sonication pulses and lysis buffer volumes. On the 

other hand, protein solutions were concentrated and partially purified using cross flow 

filtration (CFF) system. The effects of temperature and transmembrane pressure on 

recombinant protein filtration were also studied. The filtration efficiency was 

analyzed through retention factor (rf) and concentration factor (cf). The partially 

concentrated protein solution was further purified by gel filtration and ion exchange 

chromatography (IEC) techniques.  

        Two significant approaches such as CFF with different flux and column 

chromatography techniques with different resins were selected in order to achieve 

high yield of biologically active rhAT III. In addition, the effect of various 

physicochemical parameters such as mobile phase, mobile phase pH, flow rate, 

sample volume and sample concentration on rhAT III purification was also 
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investigated under the Fast performance liquid chromatography (FPLC) to increase 

the recovery yield and purity of rhAT III.  

          The final purity of rhAT III was further characterized through sodium dodecyl 

sulfate polyacrylamide gel electrophoresis (SDS-PAGE), 2D electrophoresis, western 

blotting technique and reverse phase high performance liquid chromatographic 

analysis (RPHPLC). The secondary structure of the rhAT III was evaluated through 

the fouriertransform infrared spectroscopy (FTIR) and circular dichroism (CD) 

spectrometric study. The molecular mass of the rhAT III was analyzed through liquid 

chromatography mass spectrometry (LC-MS). The biological potency of the purified 

rhAT III was measured as heparin cofactor (HC) activity and these findings suggest 

that rhAT III has high biological activity. The above experimental results found the 

proposal for the large scale production of cost effective therapeutic rhAT III protein 

for use in health care sector. This established process may also be applicable for other 

recombinant therapeutic proteins production. 
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