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The Problem 
- Wine protein-haze, caused by plant pathogenesis 

related (PR) proteins 
- Typically proteins removed from wine by fining with 

bentonite 
- Bentonite has many problems associated with use: 

increased labour, specialized equipment, 
environmental waste 

- Most importantly up to 10% of wine volume trapped in bentonite lees - removal by 
rotary drum filtration damages wine, resulting in monetary loss (1). 

Solutions 
- Alternatives to bentonite have been trialed for many years  

- Most recently microbial enzymes have been used to degrade PR proteins, coupled 
with flash pasteurization to activate the enzymes  (2).  

- An enzyme/protease that works at normal winemaking temperature would be ideal 
to avoid unnecessary heating of wine 

- A fungal protease has recently been shown to drastically reduce PR proteins, when 
expressed in Pichia pastoris (3). 

 

Project aim 
Hence, this project aims to analyze fungal proteases to be used under normal winemaking conditions for the removal of haze-forming proteins in wine  

Protease assay plates with 

skim milk as protein 

substrate. Milk protein 

cleaved by secreted 

proteases, resulting in zone 

of clearing around fungal 

growth. Rating given to zone 

of clearing each consecutive 

day as indicated on picture. 

Top isolates identified as 

those with greatest zone of 

clearing in less time. 

 

 

Shake flasks with differing carbon & nitrogen sources to test for highest secretion 

of fungal proteins. N sources: yeast extract, skim milk, soy bean flour. C sources: 

glucose, lactose. Supernatant collected for 7 days then analysed for comparative 

protein/ protease production. 

 
 

Fluorescence protease assays of shake flask supernatants. Fluorescently tagged 

casein substrate cleaved by proteases in substrate, emitting a fluorescent signal to  

be read in a multi-well plate reader. Increase in fluorescence over a set time period 

(10 mins) compared against known pepsin standard to calculate protease activity. A 

greater increase in fluorescence over time indicates greater protease activity in a 

given sample  

EnzChek Protease Activity - 7 Days 

 

 

 

 

 

 

 

 

 

 

SDS-PAGE analysis of proteins to assess total protein production and facilitate in 

protein identification. High background on day 1 and in negative controls is 

substrate, bands appearing in the days 3, 5 and 7 samples are proteins to be 

identified by LC-MS. Gel 1 shows consistent protein secretion over days 3 to 7, 

while gel 2 shows varied protein secretion over all 7 days of sampling.  
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Methods & Results 

Progress / Conclusions 

- Established methods for screening and evaluating protein secretion by fungal 

isolates using plate assays  

- Isolated three fungal strains that secrete higher levels of proteins in the presence of 

varying carbon and nitrogen sources 

- Approximated amounts of proteases secreted by fungal isolates through EnzChek 

assay 

- Presumptively identified protein secretion by SDS-PAGE analysis 

Future Directions 

- Identification of secreted proteins by LC-MS 

- Testing of protease on heat unstable wine  

- Upscaling protease production  

- Sensory trials of protease treated wines 


