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OBJECTIVES

• To implement long-term storage of current culture collection by cryopreservation.
• To organize and enter all information pertaining to the collection in a database system.
• To continue routine maintenance and distribute culture as requested.
• To seek a more viable means for its operation.

INDUSTRY EIATSON

John Hector, Resource Industries & Building Products Branch, Industry Canada. 
Mary Mes-Hartree, Canadian Forest Service, Natural Resources Canada.

BACKGROUND

Culture collections play an essential role in scientific research aimed at improving our understanding and 
utilization of economically and enviromentally important organisms. The Forintek Culture Collection is one 
of the most comprehensive collections of wood-inhabiting fungi in Canada and has been established and 
developed over 70 years. It currently comprises 3000 fungal isolates in living cultures and 1500 
specimens in herbarium. In addition to the service of distributing cultures to national and international 
scientists in university, government and industrial laboratories upon request, the collection at Forintek 
supplies the essential materials for the research programs on wood durability, wood protection, and 
wood mycology. It also supports Forintek in providing services and to develop contracts with other 
national and international research organizations and companies.

However, fungal cultures, unlike chemicals, are living organisms. To remain alive, they have to be 
continuously transferred to a new nutrient medium year after year. This routine transfer is labor 
intensive and time consuming. In addition, there is the risk o f contamination and loss o f genetic 
characters in cultures stored in this way. The quality of the cultures goes down.

Liquid nitrogen has a temperature o f -196 °C. Organisms that survive such freezing and subsequent 
thawing should store indefinitely at this temperature without changes in their morphological and 
pathogenicity characters. Cryopreservation o f cultures in liquid nitrogen ensures genetic stability of 
isolates and eliminates time-consuming routine transferring, and thus has been identified as a superior 
method for the storage o f many microorganisms. However, the success of liquid nitrogen storage o f 
non-sporulating fungi, which comprise most o f Forintek's culture collection, depends upon many factors,



such as the type o f cryoprotective solutions, the cooling, freezing and thawing procedures and rates, etc. 
A viability test for all fungal species must be carried out before the entire transfer can be achieved. This 
was a main work focused during this fascicle year.

PROPOSED APPROACH

A project working plan will be prepared and submitted to management. Efforts will be made to seek viable 
means to maintain the collection at world class level and financial support from other sources to ensure its 
continued operation. The entry of information into the database will be accelerated. The identity of each isolate 
will be verified by checking all existing references, taxonomic status and synonyms. Implemention of long-term 
storage will be started. Microscopic confirmation of culture purity will be carried out on all tubes prior 
cryopreservation. Viability tests for cultures stored under liquid nitrogen will be performed after 4 weeks. 
Routine transfers will be continued. Requests for cultures and information will be responded upon demand.

WORK COMPLETED 1995/96

Based on an extensive review and various contacts with outside organizations who possess a culture 
collection, a project working plan has been developed and submitted to the management. The plan reviewed the 
history and the current state of the Forintek Culture Collection, analyzed problems and benefits for Forintek 
maintaining such a collection, and provided strategies and recommendations for the issue. In general, 
cryopreservation of fungal cultures under liquid nitrogen was identified as the only viable means to 
maintain the collection in a high quality and a low cost operation.

The protocol for cryopreservation of Forintek's non-sporulating fungal species has been established. Viability 
tests have been thoroughly carried out on 935 isolates representing over 800 fungal species. Results showed that 
using this protocol 99.4% fungi were viable after storage in liquid nitrogen for one month. These data indicate 
that cryopreservation of cultures in liquid nitrogen is suitable for the storage of the Forintek Culture Collection.
In viability tests, three replicates were prepared for each of fungal isolates. After a four-week period of 
cryopreservation, one set of samples was tested and other two sets were kept in the liquid nitrogen tank for the 
permanent storage after their viability have been verified.

During viability tests, we found that over 20% of cultures in the collection have been contaminated or died due to 
the previous transferring and maintenance. A total of 38 cultures were retrieved from the dying agar slants and 
were stored under mineral oil.

Database management was another main activity conducted in this fascicle year. The main database was 
modified on Paradox 5.0 for Windows. The entry of information pertaining to cultures in the collection into the 
main database was started . Information on 144 isolates in files has been compiled and entered into the main 
database. Sub-databases for viability tests, for inventorying each box in the cryopreserving tank and for the 
information of clients have been constructed and all data have been entered.

A course on fungal identification was taken in Ottawa by Lynne Rossignol who is the co-ordinating technologist 
working on the collection. This professional training provided her more skills on dealing with the collection.

In this fascicle year, a total of 149 cultures were sent out in response to requests from universities, government's 
laboratories and private companies located at different countries; 6 new isolates were received and added to the 
collection; and 15 inquiries about information on cultures were answered.

In the Western Laboratory cultures from the working collection were utilized in research studies. Replacement 
sub-cultures were stored in the collection for future use.
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