
 

Objectives 

The aim of this work was to produce cutinase 1 from Thermobifida cellulosilytica 
in Pichia pastoris X-33 strain under the AOX promoter or the GAP promoter. This 
enzyme was then to be purified, quantified and its activity measured. 

Methods | Experiences | Results  

Two P. pastoris X-33 and SMD1168H were transformed with both plasmids: the 
GAP and the AOX promoter. Many screenings were carried out in 24 deep-well 
plates (DWP) to identify which medium is the most appropriate and which clone 
produced the highest amount of cutinase. It is the BM medium with the strain X-
33 that produced the largest amount of cutinase in the 24-DWP. The two best 
producers with the GAP and the AOX promoters were chosen and cultivated in a 
4 L reactor. The fermentation was started with a batch cultivation followed by a 
fed-batch for 5 to 6 days. A biomass of 90.43 g/L for the GAP and 30.89 g/L for 
the AOX was obtained. The reactor content was then centrifuged and filtered to 
isolate the proteins. The filtrate was concentrated 17-fold for the AOX and 30-fold 
for the GAP with a hollow fiber module (NMWC 10 kDa) and purified on IMAC. 
The AOX purification showed four bands at 48, 38, 34 and 28 kDa on the SDS-
PAGE. No result was obtained for the GAP purification. A SEC was carried out for 
the AOX to separate these bands. After the SEC only the 48, 38 and 28 kDa 
bands were separated. The three sizes correspond to different forms of cutinase 
i.e. aggregate, glycosylated and non-glycosylated and all three showed activity. 
The most concentrated and active fraction was the band at 48 kDa with 28.98 
µg/mL of pure cutinase and an activity of 25.65 U/mL. 
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Samples of fermentation media 
after filtration and concentration. 
Top (dark): GAP medium.  
Bottom (clear): AOX medium  

SDS-PAGE of fractions isolated 
from the AOX medium. Wells 1 to 5 
are SEC fractions. Well 6 is the 
AOX after the IMAC, with three 
visible bands at 28, 34 and 36 kDa 
and a weaker one at 48 kDa.  
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