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conception of the minimal essential information required. We see this choice as an 
advantage for other workers because they will be able to use these data as a basis for 
their own databases and they will have the minimum inconvenience in updating their 
segment of the whole. 

The financial analysis also provides information on the merits of an online utility as 
compared to one based on magnetic discs. Thus when 2624 isolates from the 
collection at Kew (U.K.) were added to the database - an increase of about 12% - the 
cost of a search of the data (-90¢) remained the same but the storage cost increased 
by about $500 Y". About fourlimes this information could be stored on a 800 Kbyte 
disc for <50¢. Thus it is conceivable that the distribution of information on discs will 
compare favourably with on-line facilities. Details of a proposal to implement such 
a cooperative database are given in Appendix B. 

If this happens the role of the scientific society will remain traditional. It will serve 
to collect, review and publish scientific information in an electronic formal as well as 
by the familiar printed form. Its success or failure in this endeavor will depend, as 
always, on the support it receives from scientists. The statistics given in this papershow 
thatthere is a demand in Canada for mycological information in an electronic format, 
butthe concept of cooperation for a national culture collection database is less secure. 
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Appendix A 

Instructions (or using the Databases 
In the following instructions certain conventions are used. The sign ® is an instruction to press 

the 'enter' or 'return' key; CAPITAL letters are used to indicate the response of the computer and 
italic letters are used to indicate information typed by the user (regardless of the actual case input 
or output). Some of the commands can be abbreviated e.g. the list command can be either list 
or simply I. In the following discussion abbreviated commands are printed thus /Jist. 

Use of the system is similar to that described in the earlier publication (Brewer et aI., 1978). 
One logs onto the system either using a Datapac line (No. = 76100256) or by a telephone line 
(No. = 0l·902·494·2500). When a connection is established - a buzz is heard and the user 
responds with ®. The following procedure is then followed: 
WHAT SYSTEM? dall ® ® (I.e. return or enter 2 or 3 times) 
DALHOUSIE UNIVERSITY DECSERVER 200 TERMINAL SERVER V3.0(BL33)-LATVS. 1 
DS0006 
LOCAL-OlO-SESSIONl TO DAL1 ESTABLISHED 
USERNAME: nrge012 ® 
CHOISSISSEl (PAR NUMERO) L'APPLICATION SVP 

l. MYCOTOX - MYCOLOGICAL TOXINS 
2. FUNGAL CULTURE COLLECTION DATABASE 
3. BANQUE DE OONNES DES SOUCHES FONGIQUES 
4. LOGOFF (Q ALSO LOGSOFF) 

SELECT 8Y NUMBER OR lYPE 'Q' TO QUIT 
The user now selects the utility they wish to use by typing lor 2 or 3, or 4 and ®. By typing 

1 access is obtained to the file of literature references to fungi that produce a toxic metabolite in 
culture. The organization of the file and the method of searching it is essentially the same as in 
1978. The list of abbreviations that is part of the 'mycotox' utility (Brewer et aI., 1978) has been 
expanded to include abbreviations used in the culture collection database. Thus to interpret 
abbreviations used in the latter file it is necessary to exit the culture collection search util ity (see 
below) and enter the 'mycotox' utility through the menu selection process. 

Functionally, choices 2 & 3 in the above menu differ only in the language used - according to 
the preference of the user (such language choice in the case of the 'mycotox' utility seems to be 
unnecessary since the names of the organisms, metabolites and journals are universally 
understood). For example when 3 is typed in response to the menu followed by ® the computer 
responds e.g. 

BANQUE DE OONNES POUR LA COLLECTION CANADIENNE 
DES SOUCHES FONGIQUES 

(COMPILE PAR LE CONSEIL NATIONAL DE RECHERCHES) 
POUR OBTENIR DE L'AIDE OU DES RENSEIGNEMENTS VEUILLEl TAPEl 'AIDE' 

COMMANDEI 
There are 3 ways to respond to the prompt COMMAND? when searching for information from 

the database: 
1. If the accession number of an isolate is known (by for example from a list of isolates of a 

selected organism (see below)), typing (e.g.) a)ccess HlX 136 will generate on the terminal screen 
all the information on the file of the gliotoxin producing organism Penicillium terlikowskii, held 
in the collection at the National Research Council's laboratory in Halifax. 

2. The second way to search the database is to use the command l)ist , thus IJiSI Penicillium 
ler/ikowskii results in the output of the total number of cultures of this organism recorded on the 
database, all of the accession numbers of these organisms and finally, the substrates from which 
these organisms were isolated. 
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This information is printed on one line of <80 characters, hence details of many isolates can 
be revealed in a small amount of space. 

As discussed above the information is output in blocks of 10 organisms when the programme 
pauses and asks the user: 
X MORE RECORDS TO COME; TYPE 'END' TO STOP HERE, A BLANK LINE TO CONTINUE, OR AN 
ACCESSION NUMBER: (X being the remaining isolates waiting to be printed) 

In this particular case the user merely types the accession number without a command word 
e.g HLX 136, if end is typed the user is returned to the menu of choices. 

3. The third way of searching the database enables the enquiry to restrict a species or genus 
chosen to those found on, or restricted to, a particular substrate. For example if the substrate is 
recorded as 'roots of Abies rugulosa N.S.' the search can be restricted to those organisms isolated 
from 'root', or from 'roots of Abies', or (rom Nova Scotia, and so on. To do this the required 
substrate is entered before the name of the species sought as follows: 
COMMAN D/ s)ubstr.te root ® 
COMMAND/ /Jist Penicillium terlikowskii ® 

and in this example only those isolates of P. terJikowskii found on the roots of plants will be 
printed. One reverts to the default mode, where in the searches the substrate is ignored by the 
following: 
COMMAN D? s)ubstrate ® 

The information revealed about each organism is not restricted to its name, accession 
number and the substrate on which it was found . The following series of commands prints 
out all the information on the file for each organism: 
COMMANDI long ® 
COMNtAND? /Jist Penicillium terlikowskii ® 

This additional information is as follows: 
1. Whether the organism is freely available from the collection where it resides, is available for 

a fee, or is available only after consultation with the curator. 
2. Whether the organism is pathogenic to man. 
3. From where the organism was obtained by the collection· where this is not known, 

UNKNOWN is printed. If the organism was obtained from another culture collection, the name 
and address of this collection is displayed. 

4. Methods of maintenance of the organism. by one or more of the following methods: 
subcultivation, refrigeration at 4- or ·196-H.e. under liquid nitrogen), under paraffin oil and/or 
lyophilized. 

5. Whether an herbarium specimen is kept. 
6. The year the collection obtained the isolate. 
7. Whether or not there is a literature reference to an isolate of this species producing a toxic 

metabolite. 
Thus this degree of detail can be obtained either via an accession number or by a general (I)ist) 

enquiry for genus or species in the 'long' format. It is important to appreciate that internally the 
computer writes the full data to a scratch file. Thus segmentsorall of this scratch file can be printed 
in either or both formats by use of the 'relist','short' or 'long' (see below) commands; no further 
searches are performed. the choices are entirely in the hands of the user. 

In the cases of organisms that are laboratory isolates, genetically selected and/or the products 
of molecular genetic manipulation, the substrate field is used for information on genetic 
characterization· usually the presence (+) or absence (.) of enzymic markers. These are given 
in accepted biochemical abbreviations using the 3·lener code for amino acids (e.g. ala=alaninel 
and sugars (e.g. GIc;;glucose). Thus the database can be searched for organisms with or without 
such characteristics. The substrate field is also used to indicate (when known) the status of the 
organism as an ecto or endo symbiont. 

When it is necessary to decipher one or more abbreviations, or to obtain literature references 
to metabolites of fungi found in the database the following sequence gains access 10 this 
information. 
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COMMAND? end ® 
when the menu of choices is displayed by the computer 
1® 

... NRC ATLANTIC REGIONAL LABORATORY ... 
FUNGAL TOXIN REFERENCES 

FOR HElP OR INFORMATION PLEASE TYPE "HELP" 
COMMAND? /Jist Penic;J/ium terlikowskii ® 
PEN ICILLIUM TERLIKOWSKIl NRRL A-S37-A 

GLIOTOXIN ACETYLGlIOTOXIN lACS 7S 211 0 
PENICILLIUM TERLIKOWSKIl HLX 136 

GLIOTOXIN DEHYDROGLIOTOXIN J 1966 1799 
PENICILLIUM TERLIKOWSKIl 0 

BIS-DETHIODIMETHYL THIOGLIOTOXIN CPB 34 340 
PENICILLIUM TERLIKOWSKIl 0 

GLIOTOXIN CPB 34 340 
COMMAND? albbrev NRRL ® 
NRRL 

U.S. DEPARTMENT OF AGR ICULTURE, NORTHERN RESEARCH SERVICE, 181 5 NORTH 
UNIVERSITY STREET, PEOR IA, ILLINOIS, 61604, U.S.A. 
COMMAND? a CPB ® 
CPB 

CHEMICAL AND PHARMACEUTICAL BULLETIN 
COMMAND? end ® 
when the menu of choices is displayed by the computer. 

It will be noticed that a fevv minor changes have been implemented in the 'mycotox ' fil e since 
the preceding publication (Brewer et al. 1978). These changes result from rewriting the utility 
in COBOL to improve the response time and 10 use the powerful editing and search facilities in 
the Digital VMS software. 

Users of the system can obtain help for their searches of the culture collection and the mycotox 
files on line. We have tried to make this help self explanatory and to use the same commands 
to give the same results on each file. The following illustrates the use of thi s on line help: 
COMMAND? help ® 

FOR HELP ABOUT A PARTICULAR TOPIC TYPE 'HELP XXX' WHERE 'XXX' IS THE NAME OF THE 
TOPIC 

FOR A LIST OF TOPICS FOR WHICH HELP IS AVAILABLE TYPE 'HELP INDEX' 
FOR A SUMMARY OF COMMANDS TYPE 'HELP COMMANDS' 

TYPE "END" IF THIS IS ENOUGH HELP? help commands ® 
COMMANDS 

COMMANDS ARE ENTERED IN RESPONSE TO THE COMMAND? PROMPT. 
COMMAND ABBREVIATIONS ARE SHOWN IN PARENTHESIS. 
ACCESSION 
END 
HELP 
LIMIT 

(A) - LIST THE WHOLE RECORD FOR A PARTICULAR ACCESSION NUMBER. 
- LOGOFF THE SYSTEM. 

m -REQUEST HElP. 
- SET THE NUMBER OF RECORDS PRINTED BETWEEN PAUSES. 

LIST (L) - LIST RECORDS FOR A SINGLE GENUS OR SPECIES. 
LONG - LIST RECORDS IN THE "LONG" FORMAT. 
RELIST (R) - RELIST THE OUTPUT IN LONG OR SHORT FORMAT. 
SHORT - LIST ONLY NAME, ACCESSION NUMBER AND SUBSTRATE. 
SUBSTRATE (S) - SElECT ONLY RECORDS WITH THE DESIGNATED SUBSTRATE. 

TYPE "END" IF THIS IS ENOUGH HELP? end ® 
COMMAND? end ® 
when the menu of choices is displayed by the computer. 

To logoff from the system completely the user responds to the menu by typing 4 ® when the 
computer responds: 
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ACCOUNTING INFORMATION 
BUFFERED 1,0 COUNT 
DIRECT va COUNT 
PAGE FAULTS 

xxxxx 
xxxxx 
xxxxx 

PEAK WORKING SET SIZE 
PEAK PAGE FILE SIZE 
MOUNTED VOLUMES 

xxxx 
xxxx 
xxxx 

CHARGE CPU TIME XX sees ELAPSED TIME h. m. s 
LOCAL-Oll -SESSIONI DISCONNECTED FROM DAL 1 

This information is worth noting so that telephone or Datapac charges can be checked. 

Appendix B 

A Proposal to Establish a Cooperative Canadian Culture Collection Database 

97 

The format used to describe a cuhure in a collection in the database reported in this paper 
requires a record of length 105 bytes. In the Directory of Canadian culture collections (Weldon 
et aI., 1986) the curators of 140 collections reported their holdings. A summation of these 
holdings indicates that about 120,000 organisms are maintained in the collections. Thus this 
information could be recorded in 1.26 x 107 bytes. In pradice the recording medium required 
is less than thisbecause47 bytes are allocated (or the binomial name of the organism when usually 
less than 30 are used. For example the data describing the 7923 cultures in the DAOM collection 
occupy 6.06 x 1 Os bytes, o r about 77 bytes each. Thus all the cultures in the directory (Weldon 
et aI., 1986) could be recorded on fifteen, 800 Kbytes, 3.5" magnetic discs, or 3 of the newer 4 
Mbytes discs. The cost of such media is about 54.00 and since it can be quickly and easily 
reproduced in a number of disc formats, this technology offers an attractive way of assembling 
a national culture collection database as an alternative to the conventional on-line facility 
described in Appendix A. 

The following is an outline of how such a system might operate. 
Input of information into a national culture collection database 

It isnow possible to buy a reconditioned computer for less than $300 so we assume that in the 
(utureall scientists will have one. This being the case we assume that the scientist will keep records 
ofhislhercultureson this sort of equipment and because of the biological characteristics of Homo 
sapiens, that the data and the data format used by each scientist will bedifferent. Our hypothetical 
microbiologist will, from time to time update their data and we profX'se that when this is done 
the machine automatically write 2 files of the data. The first will be in the format used by the 
scientist and the second will involve editing the information to format it as described in this paper. 
This second file can then be copied to a 3.5" disc. The programming for this operation is easy 
and to some extent can be standardized. The disc can then be mailed to a central repository. 
Discussion of the latter is deferred for the moment. 
Output of information from a national database 

We envisage three kinds of output normally, but not restricted to, the central refX'sitory . 
1. News of and about the information available This will be provided by publication in the 

Proceedings of the Nova Scotian Institute of Science, and updates will also be published 
in this journal. Information will gradually accumulate and be revised from time to lime and 
all of it will be available from the librarian ofthe Institute in the 3.5" disc format at a modest 
fee. 

2. Specific queries By specific queries we mean straightforward questions designed to elicit 
information from the database e.g. Who has a culture of Fusarium graminearum that 
produces deoxynivalenol? Such queries can be made to the librarian of the Institute by 
mail using a 3.5" disc and the reply sent, again at reasonable cost on the same disc. In this 
way scientists will be able to build their own culture sources file in whatever format they 
choose. Requests (or statistics can be treated in the same way. We have some evidence 
that users of the system in the last four years have done this sort of work. 
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3. Downloading Here we are talking about fairly large blocks of data desired for use by e.g. 
curators who by misadventure have lost their files, or by biologists interested in taxonomic 
studies of a group of organisms. Such copies of blocks of data may infringe the intellectual 
property rights of the owners of the data. In these cases the procedure described in the paper 
is proposed. The minimum nature of the information on each organism will ease its 
elaboration by the recipient scientist in any desired format . 

Central repository 
It is proposed that the repository and clearing house forthe national culture collection database 

be a scientific society such as the Nova Scotian Institute of Science. We believe that a dynamic 
national catalogue of culture collections held in Canada can bedeveloped on these lines; its future 
will depend, as always, on the cooperation of the scientists who will use it in the course o( their 
studies. They normally document their results by publ ication in a suitable journal, hence the 
proposal can be regarded as an extension of this familiar process. The discs they defX>sit with 
the Institute of Science will not therefore, differ materially (rom any other scientific publication. 
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