














The health field is one of the
most important areas of applica-
tion for biotechnology, and the
products of this technology are
now starting to be introduced on
the market. These include alpha
interferon, the human growth hor-
mone, human insulin, a vaccine
against hepatitis B and a mono-
clonal antibody that can be used
to prevent the rejection of organ
transplants (OKT 3).

Canada has always been particu-
larly active in this field: Canadian
researchers discovered insulin
and were the first to clone human
proinsulin.

According to the strategic plan
published in 1984 by the Biotech-
nology Research Institute, the
market for pharmaceutical, diag-
nostic and biological products in
Canada will reach a commercial
value of over two billion dollars
in 1995.

Monoclonal antibodies:
Diagnostic and therapeutic
tools

Diagnostic tests for the detection
of pregnancy, the monitoring of
diabetes, the detection of some
sexually transmitted diseases
(STDs), the detection of cancer of
the colon and of cancer of the
breast and lungs in particular,
and the diagnosis of allergies and
viral hepatitis have undergone
considerable expansion. Such
rapid development is based on a
fundamental discovery: mono-
clonal antibodies.

Antibodies are naturally pro-
duced by blood lymphocytes
when foreign substances, or anti-
gens, penetrate the organism.
However, these antibodies can-
not reproduce indefinitely. In
1975, the English researchers

Kdhler and Milstein found the
solution. For the first time they
were able to obtain, from a sin-
gle mouse cellular strain, an
unlimited quantity of antibodies
that were all identical and
extremely specific. These were
the first monoclonal antibodies.

By fusing two different cells,
researchers could obtain a
“hybrid” cell, known as a hybrid-
oma, which has the genetic char-
acteristics of the two parent
cells. In order to produce a spe-
cific antibody, that is, one capa-
ble of recognizing a very precise
substance, all that is necessary
is the fusion of a cell that can
manufacture this antibody with a
cancerous cell that has the
capacity to reproduce indefi-
nitely. The hybridoma multiplies
by producing genetically identical
cells, or clones, and the antibody
is thus said to be monoclonal.

Until recently, antibodies were
obtained by immunizing an ani-
mal and extracting the antibodies
from its blood. However, the
product always contained impur-
ities. The discovery of mono-
clonal antibodies has solved this
problem. The high specificity and
purity of monoclonal antibodies,
and the fact that they are relative-
ly easy to obtain, makes them
first-line tools for the preparation
of “diagnostic kits.”

Quadra Logic Technologies Inc.
of Vancouver, British Columbia,
is involved in the development
and marketing of immunological
diagnostic products for people
and animals. The company has
been able to develop diagnostic
kits on the basis of monoclonal
antibodies for the early detection
of leukemia, lung cancer and
German measles.

In Edmonton, Alberta, Chem-
biomed Ltd. was one of the first
firms in the world to market a
series of reagents, in particular
the Syntype typing reagent, for
the determination of blood type
using monoclonal antibodies.

The Institut Armand-Frappier,
located in Laval near Montreal,
Quebec, is a leader in marketing
diagnostic kits. Specifically, the
company has marketed kits for
the diagnosis of herpes 1 and 2
and the cytomegalovirus.

Medicorp Inc.,, a young firm
located in Montreal, Quebec, has
recently marketed a new product
called Quadroma, a bispecific
monoclonal antibody produced
on the basis of a hybrid hybrid-
oma. Such “bispecificity” allows
it to recognize two different mole-
cules, and because of their great
specificity and sensitivity, these
bispecific antibodies are invalua-
ble tools for immunodiagnostic
tests.

The monoclonal antibody tech-
nique has also been used for
the early detection of cancerous
cells, through the radioimmuno-
diagnostic method. Before being
injected into the patients, anti-
bodies that are specific to certain
tumour tracers are joined with
radioactive isotopes. Subse-
quently, these antibodies attach
themselves to the tumours and
can be localized by scintigraphy.
Thus, it is possible to detect a
certain number of cancers at a
very early stage.

At present, researchers are
attempting to meld these anti-
cancer antibodies with a sub-
stance that can destroy the
marked cells. This would make
feasible an actual anti-tumour
missile, or immunotoxin, capable










ture of products used for the
diagnosis and treatment of
diseases affecting the immune
system. The technology of pep-
tide synthesis represents a signif-
icant part of its activities. Bio-
chem uses this technique for the
development of new vaccines,
immunomodulators and epitope
synthesis. As for immunomodu-
lators, the firm uses a peptide
synthesis technique, currently
being patented, to create stable
analogs that have excellent thera-
peutic potential.

Biochem has also developed a
technique known as epitope
synthesis, which makes it possi-
ble to accurately define antibody
bonding points, or epitopes, in
order to synthesize the corres-
ponding peptides and modify
them so that they correspond to
the three-dimensional structure
of the original protein. The com-
pany is using the technique to
develop a new generation of
more sensitive and specific diag-
nostic kits.

Photoactive therapy in the
fight against disease,
especially cancer

In addition to surgery, chemo-
therapy and radiotherapy, there is
now a fourth alternative in the
treatment of cancer: photoactive
therapy. This method is based on
a photosensitizing agent that
forms part of the porphyrin cate-
gory. These porphyrin molecules,
which are hemoglobin derivates,
are activated by light.

Quadra Logic Technologies of
Vancouver is the world leader in
photoactive therapy. The Cana-
dian firm will shortly bring onto
the market the first photoactive
drug: Photofrin. When used for
the treatment of cancer, the drug
is injected and then activated by
a laser beam focused on the can-
cerous tumour. When exposed to
a light source, Photofrin releases
a substance that destroys can-
cerous cells without attacking
the - healthy surrounding cells.
The company is also considering

a technique to put monoclonal
antibodies and porphyrins to-
gether in order to improve the
effectiveness of the treatment.

Aside from cancer treatment, the
photoactive drug can be used to
purify the blood and eliminate
various types of viruses, such as
the herpes and AIDS viruses. It
has also produced encouraging
results in the treatment of arterio-
sclerosis, psoriasis and various
forms of STDs.

Quadra Logic researchers are
also working to produce a new
generation of more effective
porphyrins that do not produce
photosensitivity in patients.
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Barley embryos cultivated in a nutrition-
al medium — viable plantules.
(W.G. Thompson & Sons Ltd.)

male sterile and resistant to tria-
zine, a herbicide that is normally
toxic to colza.

This new variety was produced
using a technique called “proto-
plasm fusion” or somatic hybrid-
ation, which consists of joining
the contents of two somatic (non-
sexual) cells obtained from plant
tissue. This hybrid variety of colza
is now being tested in the field,
in accordance with government
regulations. However, Allelix
announced in 1989 that it had
been able to develop the first
plants of hybrid corn by using a
sophisticated genetic engineer-
ing technique — the culture of
immature male pollen (micro-
spore). Thus, the firm was able to
do with com what had already
been done with colza, but using
a different technique. The pollen
culture technique, which makes
it possible to transfer laboratory
results more quickly into the
field, is likely to replace the use
of protoplasm fusion.

The next stage in colza improve-
ment will undoubtedly involve
genetic transfer, which has

already produced very encourag-
ing results in the laboratory.

Furthermore, the colza family
encompasses a wide variety of
genetic characteristics that can
easily be exchanged among its
members, such plants as broc-
coli and cauliflower. Indeed,
Allelix researchers have recently
been able to transfer the charac-
teristic of male sterility from
colza to broccoli, and they are
now attempting the same pro-
cess with cauliflower and
cabbage.

Breeding success in
livestock

Another area where biotechnol-
ogy is being applied is animal
breeding. The animal breeding
techniques used in Canada are
among the most advanced in the
world, and Canadian Holstein
cows are renowned as one of the
most productive milk-producing
breeds.

Biotechnological progress in ani-
mal breeding has led to the

Clone of 14 embryos ready to be trans-
planted into a cow.
(Alta Genetics Inc.)
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now marketing an “Environmen-
tal Monitor” test that can be used
to measure environmental stress
in living organisms, especially
micro-organisms. There is a great
need for tools that can predict,
detect and diagnose environmen-
tal deterioration.

The environment is constantly
attacked by a wide variety of
toxic compounds of the organo-
chlorine family. However, a
recent discovery indicates that
certain strains of Pseudomonas

bacteria can decompose some
polychlorinated compounds.
These micro-organisms produce
enzymes that destroy the
nucleus of molecules of poly-
chlorinated hydrocarbons and
release the chlorides that render
the molecule toxic. This
approach can also be used with
polychlorinated biphenyls (PCBs).

In collaboration with the Biotech-
nology Research Institute in
Montreal and the National Scien-
tific Research Institute-Health

Class 100 Clean Room for the deter-
mination of trace levels of environmental
contaminants.

(CBR International Biotechnologies Corporation)

(INRS-Santé), the Sanivan Group
of Anjou, Quebec, is developing
a PCB biodegradation process.
This initiative will require exten-
sive effort and rigorous research
protocol, but tests have already
been carried out in the field and
the Sanivan Group expects that
a biological decontamination pro-
cess could be available at the
beginning of the 1990s.
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Fermentation equipment.
(logen Corporation)

The development of biotechnolo-
gies can significantly affect the
processing and profit-making
capacity of industrial waste.

To deal with wood waste pro-
duced mainly by the forestry and
agricultural industries, Stake
Technology Ltd. of Norval,
Ontario, has developed a steam
cracking process for biomass
transformation. This process,
called Staketech, uses steam
cracking to decompose waste
into its three principal compo-
nents: cellulose, hemicellulose
and lignin. With the Staketech
process, Stake has become a
world leader in the conversion of
lignocellulose material. However,
this is only the first stage in the
transformation of biomass com-
ponents into a whole range of
valuable products, and it is at this
point that biotechnology will play
a role.

Micro-organisms can, for exam-
ple, metabolize the sugars con-
tained in hemicellulose and

Biomass conversion process.
(Stake Technology Ltd.)

thereby obtain a protein-rich
product that can be used as ani-
mal feed. The chemical and food
industries could also take advan-
tage of hemicellulose byprod-
ucts, the former with the produc-
tion of furfural, a solvent; and the
latter with the production of xyli-
tol, a byproduct of wood alcohol
(xylose) that has an excellent
sweetening power and can be
found mainly in sugar-free chew-
ing gums.

In regard to xylitol, logen Corpo-
ration of Ottawa, Ontario, has
developed a production tech-
nique that can reduce costs sig-
nificantly. When produced con-
ventionally, xylitol is 500 per cent
more expensive than when it is
obtained from sugar alcohol and
sorbitol.

Cellulose can be hydrolysed by
enzymes in the preparation of
fermentable sugars that can
be used to produce ethanol or
prepare complex chemical prod-
ucts (acetone-butanol, polyols,
etc.).

The lignin obtained with the

| Stake process is not chemically

modified. Thus, it could be used
in the preparation of adhesives
for the forest products industry
and in a wide variety of other
products.


















ADI Limited

1133 Regent Street
Fredericton, New Brunswick
Canada E3B 372

Tel: 506-452-9000
Fax: 506-459-3954

Agriforest Technologies Ltd.
2330 Enterprise Way
Kelowna, British Columbia
Canada V1X 4H7

Tel: 604-860-5815
Fax: 604-763-4780

Agropur coopérative
agro-alimentaire

510, rue Principale, C.P. 6000

Granby (Québec)

Canada J2G 7G2

Tel: 514-375-1991
Fax: 514-375-2099
Telex: 05832510

Allelix Agriculture (Subsidiary
of Allelix Biopharmaceutical
Inc)

6850 Goreway Drive

Mississauga, Ontario

Canada L4V 1P1

Tel: 416-677-0831
Fax: 416-677-9595
Telex: 06968036

Alta Genetics Inc.
Site 12, Box 12, RR. 4
Calgary, Alberta
Canada T2M 4L4

Tel: 403-239-8882
Fax: 403-239-8886
Telex: 03821172CGY

Aquarecherche Ltée
C.P. 208

North Hatley (Québec)
Canada JOB 2C0

Tel: 819-842-2890
Fax: 819-842-2902

Balco Canfor Reforestation
Centre Ltd.

RR. 3

Kamloops, British Columbia

Canada V2C 5K1

Tel: 604-578-7212
Fax: 604-578-8655

Biotechnology Research
Institute

6, avenue Royalmount

Montréal (Québec)

Canada H4P 2R2

Tel: 514-4966102
Fax: 514-496-6232

Canfor Corporation

2800 - 1055 Dunsmuir Street

P.O. Box 49420, Bentall Postal
Station

Vancouver, British Columbia

Canada V7X 1B5

Tel: 604-661-5241
Fax: 604-661-5273
Telex: 0453338/cable canfor

Chembiomed Ltd.
Edmonton Research and
Development Park
P.O. Box 8050
Edmonton, Alberta
Canada T6H 4N9

Tel: 403-450-6800
Fax: 403-450-6899
Telex: 0373886

Coastech Research Inc.

80 Niobe Street

North Vancouver, British
Columbia

Canada V7J 2C9

Tel: 604-980-5992
Fax: 604-980-2737

Connaught Laboratories Ltd.
1755 Steeles Avenue W.
Willowdale, Ontario

Canada M2R 3T4

Tel: 416-667-2627
Fax: 416-667-0313
Telex: 22184

CBR International
Biotechnologies Corporation

P.O. Box 2010 - #101

9865 West Saanich Road

Sidney, British Columbia

Canada V8L 3S3

Tel: 604-655-1944
Fax: 604-655-7131

Denison Mines Limited
Elliot Lake Operations
P.O. Box B 2600

Elliot Lake, Ontario
Canada P5A 2K2

Tel: 7054616214
Fax: 705-848-4445

Diversified Research
Laboratories Ltd. (affiliate of
George Weston Limited)

1047 Yonge Street

Toronto, Ontario

Canada M4W 212

Tel: 416-922-5100
Fax: 416-922-4318

Forintek Canada Corporation
800 Montreal Road

Ottawa, Ontario

Canada K1G 325

Tel: 613-744-0963
Fax: 613-744-0903
Telex: 0533606

GB Biotech Inc.

Suite 750

650 West Georgia Street
P.O. Box 11583

Vancouver, British Columbia
Canada V6B 4N8

Tel: 604-683-6332
Fax: 604-434-9320

IAF Biochem Intemnational Inc.
10 900, rue Hamon

Montréal (Québec)

Canada H3M 3A2

Tel: 514-335-9922
Fax: 514-335-9919
Telex: 05827642
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