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Long Term Goals / Strategies 
• Support members’ sustainable development goals 

• Focus on members’ customers and product end-use performance 

• Increase value of research through alliances 

 

Key Objectives 
• Maintain the collection in good condition. 

• Supply cultures for research programs and contracts in both the eastern and the western laboratories. 

• Provide cultures to university, industry and government laboratories as requested. 

• Add new cultures to the collection. 

 

Key Actions and Deliverables 

Deliverables 
Expected Delivery Date 

Completed Item ���� 

Maintain and supply cultures Ongoing ���� 

Annul progress report March 2009���� 

 

Status 
The implementation of long term storage for the Forintek Culture Collection was conducted in 1995-97. This 

work involved three steps: a viability test, cryopreservation and database management. During this period, 

viability testing was conducted on all cultures, and all viable correctly identified cultures were transferred into 

liquid nitrogen reservoirs for cryopreservation. A large volume of information pertaining to the collection 

accumulated over the past 40 years was entered into a database system.   

 

Since 1998, the work of the project has focused on on-going maintenance of the cultures in the 

cryopreservation system, preparation, transfer, addition and distribution of cultures as required, as well as 

updating database files. 

 

In 2003, cultures of 26 fungal isolates were used for seven research projects, 14 fungal isolates were frequently 

retrieved from the collection and used in various contract projects throughout the year, 11 fungal cultures were 

requested and sent to other research organisations, and 2 new cultures were deposited in the permanent 

collection maintained in liquid nitrogen. Over 2000 frequently-used fungal isolates cultures in the working 

collection were transferred to new tubes, properly labelled and well identified. Contaminated and dead cultures 

were disposed of. A new software database called ‘Access’ was installed and all data in old Paradox files were 
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transferred to Access, which makes it easier to access information on the Culture Collection. Cryogenic 

reservoirs were checked every two weeks and liquid nitrogen was added as required. 

 

In 2004, the handling fee of cultures required by the outside organizations was adjusted; however, the 

requirements from Forintek members were still free of charge. Cultures in the working collection were 

checked up for survival and contaminated and dead cultures were disposed of. Cultures in cryogenic reservoirs 

were checked for their survival. Cryogenic reservoirs were checked every two weeks and liquid nitrogen was 

added as required. Cultures of 22 fungal species were used for 5 research projects, and 12 fungal isolates were 

frequently retrieved from the collection and used in various contract projects throughout the year. Two new 

fungal cultures from the University of British Columbia were deposited in the Culture Collection, and over a 

dozen cultures were sent to Universities and member companies. 

 

In 2005, a total of 18 fungal cultures were used for 5 research projects, and 9 fungal isolates were frequently 

retrieved from the collection and used in various contract projects. Over 20 cultures were requested and sent to 

Universities, government research laboratories and member companies. Cultures in the working collection 

were checked for survival, contaminated and dead cultures were disposed of from the collection, and the pure 

and survival cultures were stored at 5 ºC. Cryogenic reservoirs were checked every two weeks and liquid 

nitrogen was added as required. The requests for information on fungal cultures were responded throughout 

the year. 

 

In 2006, cultures in the working collection were transferred to new tubes containing fresh medium. Over 1800 

cultures were grown in Petri plates and checked for contamination.  The pure cultures were transferred to new 

tubes, well identified and labelled. The contaminated cultures were retrieved and purified, and dead cultures 

were disposed of from the collection. Cultures of 15 fungal species were used for 6 research projects, and 10 

fungal species were used in various contract projects. Cultures of 18 fungal species were requested by other 

organizations. 

 

In 2007, work on transferring cultures in the working collection to a new medium was completed. Over 2200 

frequently-used fungal cultures in the working collection were transferred to new tubes, properly labelled, well 

identified, and stored at 5 ºC. A large amount of fungal cultures were used in the new projects of Federal 

Strategic Investment on Transformative Technologies Program. Cultures of 80 fungal isolates from different 

species were used for 5 research projects, and 9 fungal species were used in various contract projects. Some 

fungal cultures were requested by other organizations in Canada and USA.  

 

Partners 
N/A 

 
Rationale and Potential Impact 
• The Forintek culture collection serves as a unique source of genetic materials for various national research 

programs on wood protection and durability.    

• It also provides living fungal cultures for the use of national and international scientists in government, 

academic and industrial laboratories. 

• Long-term storage of cultures under liquid nitrogen increases genetic stability and reduces labour, which 

has been an ongoing goal of the culture collection for the past several years.   

• To maintain the collection in a good condition will help to ensure high quality research. 

• The impact and financial benefits can be evaluated by individual research projects and contracts supported 

by the culture collection.  
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Proposed Approach 
Eastern Laboratory 

• Add new fungi isolated across Canada into the collection for use in further research.   

• Transfer identified fungi from western projects to the eastern laboratory for permanent storage.  

• Regularly check cultures in cryogenic reservoirs and add liquid nitrogen as required.   

• Continuously update database information. 

• Provide cultures for use in research programs and contracts in the eastern and western laboratories.  

• Supply cultures and information to other research organizations as requested. 

 

Western Laboratory 

• Transfer lesser-used cultures in the working collection to freezer storage. Biennially transfer used cultures to 

fresh media. 

• Identify cultures isolated from western projects and enter information into a database. 

• Retain cultures required for ongoing work in refrigerated and freezer storage.  

• Send cultures of particular interest or relevance to the research program to the Eastern laboratory for 

addition to the permanent collection. 

• Maintain and supply cultures for research activities in the western laboratory. 

 

Work Completed 2008-2009 
Cultures used for research projects 

One of our research projects is to investigate natural distribution of the wetwood control agent in balsam fir 

logs and lumber.  In this project, over 850 isolations were made from fresh wood culturing. To identify these 

fungi, some typical fungi in the collection were sub-cultured for comparison. These species included different 

species of Aspergillus, Penicillium, Fusarium and Trichoderma, Aureobasidium pullulans, and Hormonema 

dematioides.  

 

In another research project, the effect of several fungal species on wood properties of balsam fir was evaluated. 

These fungal species included a species of Geotrichum, Gloeophyllum trabeum, Irpex lacteus, Poria placenta 

and Trametes versicolor.    

 

Bioconversion of wood residues to ethanol is a new initiative within the Transformative Technology Program 

at FPInnovations, and a post-doctor fellow is working on this project in the Composites Department. A fungal 

species, Saccharomyces cerevisiae, has been widely used for the process of fermentation of wood fibre to 

alcohol, and Forintek’s culture collection holds several isolates of this fungus. In order to use this fungus in 

project, information related to these isolates was gathered and the cultures are now ready to be used in the 

study. 

 

Chitin consists of amino-polysaccharides that are naturally occurring in large amount in shells of marine 

crustaceans such as crabs and shrimps. Some fungal species can produce chitinase that can digest chitin. One 

research project aims at using fungal species to modify chitin to make composite adhesives.  In this project, 6 

fungal isolates from the culture collection were used: Trichoderma harzianum (160D, 160F), Trichoderma 

viride (161D, 161AA), and Gliocladium roseum (321I, 321U). All of these fungi can produce a significant 

amount of chitinase to meet the research needs. A patent disclosure has been filed on fungal modification of 

chitosan for making wood composite adhesives.  

 

Four mold fungi, Alternaria tenuissima, Aspergillus niger, Aureobasidium pullulans and Penicillium citrinum 

were cultured and used for evaluating mold resistance of a new type of particleboard made in a Technology 

Transformative project in the Composite Department. This is an innovative study on utilization of sawdust 

residuals for panel manufacturing after mushroom production. 
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Also funded under the Federal Transformative Technology Program is a project entitled Bark and Lignin as 

Raw Materials for Phenolic Resins. Bio-modification of lignin is a main component of the project. In this 

study, 45 fungal species were found producing ligninolytic enzymes that can cut lignin chains, and among 

these fungi, the 6 most active species were selected for use in this project.  These fungal species were 

Heteroporus biennis (328B), Lenzites elegans (329A), Phanerochaete cremea (332A), Pycnoporellus 

alboluteus (76A), Postia placenta (120C), and Meruliopsis taxicola (122B).    

 

As part of the molecular biology research project in the western lab, 14 isolates of Gloeophyllum seapiarium 

(FTK 46) and 23 isolates of Oligoporous placenta (FTK 120) were required for identifying their molecular 

markers. These fungi were retrieved from the cryogenic storage reservoir and sub-cultured on agar plates. 

When fungal growth was achieved, they were verified and sent to the western lab for use in the project.  

 

Cultures used for contracts 

Lumber stored in a sawmill of AbitibiBowater Inc. located in Northern Ontario was seriously affected by 

molds and wood staining fungi. The sawmill sent wood samples to us for an analysis of the causal agents, the 

potential danger to human health and preventive measures. To conduct this service, fungal species associated 

with affected wood samples were isolated and observed under the microscope. To identify them, some fungal 

cultures in the collection were cultured on agar medium for comparison of the growth characteristics of these 

species. These fungi included several species of Alternaria, Aspergillus, Cladosporium, Ophiostoma and 

Penicillium.  

 

Cultures of Alternaria tenuis, Aspergillus niger, Aureobasidium pullulans, Chaetomium globosum, 

Gloeophyllum trabeum, Gliocladium virens, Irpex lacteu,s Penicillium citrinum, Penicillium funiculosum, 

Penicillium luteum, Postia placenta and Trametes versicolor  were the most frequently retrieved fungi from 

the collection and used for mold and decay resistance tests for various contracts in the Eastern Laboratory 

throughout the year. 

 

Cultures of Coniophora puteana, Gloeophyllum trabeum, Irpex lacteus, Pleurotus ostreatus, Postia placenta, 

Serpula incrassata, Trametes lilacino-gilva, Trametes sericeo-mollis and Trametes versicolor were frequently 

used in the Western Laboratory for different contracts assessing the preservative efficacy of over a dozen 

chemical formulations at a range of retentions and on a variety of wood species. 

 

Cultures and information supplied to other research organisations 

A fungal culture of Phellinus linteus was requested by Pacific Forestry Centre, Canadian Forest Service, and 

information regarding a dozen related Phellinus species was forwarded. 

 

One fungal culture of Polyporus versicolor (105D) was required by Dr. Nicolas Raynald from Laval 

University for use in his research project. 

 

Information on fungal strains of Altenaria alternata, Botrytis cinerea, Ophiostoma piceae, Penicillium 

chrysogenum, Penicillium marneffei, Rhizopus spp., Trichoderma asperellum and Trichoderma viride were 

required by Dr. Zhizhuang Xiao from the Biotechnology Research Institute, National Research Council 

Canada. Cultures of five strain of Botrytis cinerea, one strain each of Altenaria alternata, Penicillium 

chrysogenum and Trichoderma viride were sent to him for a research project on enzyme production and 

extraction from these fungi.  

 

The Pacific Forestry Centre of Canadian Forest Service used to have a fairly good-sized wood decay culture 

collection, but in the early 90's the technician responsible for looking after it retired and was not replaced. The 

collection was on agar slants and they went untransferred for so long that they are now dead. The mycologist 

of the centre, Dr. Brenda Callan is concerned that some of the isolates might be unique, and that she should at 

least attempt to obtain DNA from the remaining tissue in the dried slants, but as this is difficult to do, she only 
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wants to try it with the isolates that are not in any other collections across Canada. For this reason, she 

contacted us and asked for a spreadsheet with data on our Basidiomycetous wood decay culture holdings 

accessed prior to 1990.  To assist her with this work, we worked out a data file that contains all information 

related to 1294 fungal isolate held in our collection.  

 

Culture maintenance and other activities 

A meeting with the project liaison person, Michel Charron (Canadian Forest Service), was arranged at the 

beginning of the fiscal year. The project progress was reported, and the problems and future work were 

discussed.  

 

The annual inspection of the autoclaving reservoir and lamina flows was done to reduce contamination during 

medium preparation and culture transferring. Two refrigerators conserving cultures of the working collection 

were inspected and cleaned.  The cold room at 4°C that holds cultures in oil storage and in Petri plates was 

cleaned and the growth chamber at 25°C that incubates fungal cultures growing for various tests was cleaned 

and sterilized.  
 

Some important cultures used in western research projects were sent to the eastern lab for permanent storage in 

cryogenic reservoirs. These fungi are Aureobasidium pullulans (132AA & 132AB), Epicoccum sp. (904A & 

904B), Peniophora sp. (905A, 905B & 905C), Entomocorticium sp. (906A & 906B), Fomitopsis pinicola 

(27AA, 27AB & 27AC), Phlebia tremellosa (855A, 855B & 855C), Stereum sanguinolentium (149AA, 

149AB & 149AC), Amylostereum chailletii (143F & 143G), Phellinus pini (26AA, 26AB & 26AC), 

Sistostrema brinkmannii (286AA, 286AB, 286AC & 286AD), Ophiostoma clavigerum (907A, 907B & 907C), 

Ophiostoma montium (908A, 908B & 908C), Leptographium longiclavatum (909A, 909B & 909 C), 

Leptographium terebrantis (910A, 910B & 910C), Ambrosiella sp. (911A, 911B & 911C), Trichaptum 

abietinum (912A, 912B & 912C), and Phellinus chrysoloma (913A, 913B & 913C). These fungal cultures 

were transferred from agar plates to cryogenic tubes holding 10% glycerol and stored in cryogenic reservoirs. 
 

Over a dozen fungi of Basidiomycota were contaminated in the working collection; these fungal cultures were 

purified and re-grown in new tubes containing fresh medium.  Information in data sheets was updated, and any 

changes in the culture states were recorded. 
 

The cultures preserved in cryogenic reservoirs for permanent storage originally had 2 duplicate sets, but due to 

continual sub-culturing and usage of cultures in the reservoirs for many years, some species hadonly one set 

left in storage. For safety reasons, these fungi have been grown on agar plats and about 50 cultures have been 

prepared for another set and replaced in the cryogenic reservoirs. 

 

The liquid nitrogen level of cryogenic reservoirs was checked weekly and liquid nitrogen was added to the 

reservoirs as necessary.  

 

In the Western Laboratory, fungi of immediate interest were subcultured and fresh tubes returned to 

refrigerated storage while others were stored as agar plugs under water in the fridge and under 10% glycerol in 

the freezer.  Cultures not immediately required were grown on agar slants and frozen as a means of long-term, 

low-maintenance storage. Large storage trays have been purchased to hold tubes of cultures during freezer 

storage; metal dividers to hold the tubes in position have been manufactured to custom fit the trays and tubes 

are gradually being organised and moved into long-term freezer storage.  Replacement cultures from the 

Eastern collection were received and stored.  Cultures were exchanged with the University of British Columbia 

during collaborative work. Routine maintenance and safety certification was done on the autoclave, two clean 

air benches and one Class II biohazard air bench. Since a molecular lab has been equipped in the Western 

Laboratory through a Transformative Technologies project, we have been checking some unidentified and/or 

putatively identified fungal isolates from our collection using these molecular tools (PCR) and will include the 

new information on the molecular biology of the isolates in the database. 
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