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fest that could eliminate the principal
complication that occurs following
nematopoietic cell transplantation.

In the case of leukemia,
lymphomas and other cancers

of the blood, the Ilast
therapeutic option is usually
hematopoietic cell transplant,

iie. cells that go into the

making of blood and capable

of producing it. This type of
operation, however, presents a rejection risk of about
60%, and the recipient may develop what is called
graft-vs.-host disease (GVHD), which leads to death in
15% to 20% of cases. “GVHD is somewhat the rejection
of the recipient’s cells by those of the donor,” explains
Anne-Marie Larose, Manager, Business Development, Life
Sciences, at Univalor.

Dr. Claude Perreault’s discoveries lead to the
development of a predictive test, based on well
established quantitative PCR technology, which could
completely eliminate cases of GVHD. “If there was no
GVHD, the number of patients who would benefit from
a transplant could triple,” says Dr. Perreault, Principal
Investigator, Immunobiology Laboratory, Institute for
Research in Immunology and Cancer, and Full Professor
in the Faculty of Medicine, at Université de Montréal.

Dr. Claude Perreault

The Gene Game

This advance came out of a study of antibodies and
vaccines that revealed that a favourable response to a
vaccine involves only about ten genes. The research team
set out to study the genes involved in the mechanism of
GVHD, and the genes that were likely to reduce it. This
approach brought them to the molecular pathways
of TGF-B, the crucial factor involved in the process of
immune system tolerance.

The team discovered that the genes which regulate the
activity of TGF-B have a very unusual profile. Whereas
most genes display similar levels of activity across all
human individuals, in the case of those which regulate
the activity of TGF-B, and in particular SMADS, the level
can vary from one person to another by a factor of 7!

Individuals who had the highest levels of sensitivity to
TGF-B proved to be the best donors of hematopoiet-
ic cells, and did not cause GVHD in the recipients. We
thus obtain a completely unexpected result: resistance
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Rejection

to GVHD does not involve any intervention on
a transplant recipient, but instead requires
suitable selection of the best donors.

Personalized Transplantation

The next step was the development of a

predictive test to analyze the blood of the

donors. “We found 20 genes which are indicators of

GVHD risk, of which the 7 most important belong to the
TGF-B family,” notes Dr. Perreault. “The best genes that
we identified have a predictive value of 80%, so that
by combining 4 or 5 of these genes in one test, we
think that the predictive value would be between 80%
and 100%.”

The next step would be to evaluate all potential donors
with this predictive test, including those in the immediate
family circle of a recipient, as well as to systematically
scan banks of blood of donors, of which the largest, an
international bank, contains 7 million donor samples.
“Our test would allow us to choose the best donor, or
the least dangerous one, and to perform many more
transplants,” says the researcher.

At this point in time, Dr. Perreault is hesitant
to make any promises about the value of his
discovery, because his observations are based
on the analysis of a limited number of cases. It is
essential to carry out more extensive tests, an
initiative which requires the collaboration of a partner.

“This involves a major breakthrough, that could change
medical practice, in a way similar to HLA typing, and
which would guarantee substantial revenue for a
biopharmaceutical partner,” emphasizes Anne-Marie
Larose. Dr. Perreault has the advantage of being a
haematologist, which gives him the competence and
resources needed to conduct the necessary clinical trials.

Note: Dr. Perreault’s technology will be presented at the
Crossroad for BioTransfer event, which will take place
in Boston on May 18th (see the last page for further
information regarding this event).
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dding value to its researchers’ inventions
Ais not an empty catchword at Univalor. The

collaboration it has initiated several years ago
with the Université de Montréal’s School of Industrial
Design (EDIN) ensures that its researchers’ inventions
are enhanced with the added value of an integrated
design.

“This formula benefits everyone: the graduating students at
EDIN complete their training by participating in real projects,
Univalor adds value to its services, and the companies that we
contact obtain a more concrete vision of the projects in which
they participate,” explains Pierre Patenaude, a graduate of
EDIN, and now Research Officer, Office of Research Services
and Development, at Université de Montréal.

Due to the development of a design created by a
graduating student at EDIN, the invention is no longer simply
a technology or a device that Univalor can present
to its partners, but a prototype that is able to ingpire
and fire the imagination.

“It's an important component, which helps some of our
inventions to prompt partners that we approach to say: Wow/”
says Anne-Marie Larose, Manager, Business Development,
Life Sciences, at Univalor.

COLLABORATION +

Similar to all the other faculies and schools which
benefit from Univalors services, EDIN has submitted
projects that were developed by its professors, researchers
and graduating students, for example, the ReSport
sporting hood of Elhamsadat Seyed Javad, and the DUO
hospital jacket of Noemi Marquis.

“Year by year, we are creating a type of collaboration
which is probably unique in the world for research
technology transfer and industrial design teaching,”
affrms Dr. Denyse Roy, Associate Professor
at EDIN,

-

This is the case for a method to "measure erythrocyte
hyperaggregation in real-time and noninvasively, as an
indicator of inflammation.” The researcher arrived with a
technical advance that was in a preliminary state and ‘the
design of the finished product had not yet been worked out,”
emphasizes Mrs. Larose. Which product could emerge from
this invention, a practical device for use in a clinical context?
Was it a question of making a device that would hold in a case?
Or one which could slip into a pocket? The graduating student,
during her study project, instead imagined a bracelet, light, easy
to clean and capable of doing the necessary measurement.

This concept, under development, has not yet been
presented to any industrial partners. This example illustrates
well the impact that can be achieved by combining a design
with an invention.

RESPECTFUL CHALLENGE

Denyse Roy emphasizes that this step is done, of course,
while fully respecting the researcher’s invention. “This requires
that the researcher and the design student meet, so that the
student fully understands the service that the invention must
provide, in order to create a prototype which makes sense.”

In a majority of cases, the results are well beyond what
one could have predicted at the outset. “Generally, the
researcher discovers a whole new world, which gives him
a different perspective, and it is a process that he likes to be
involved in,” says Louis Provencher, Manager, Business
Development, Life Sciences, at Univalor. “This is because the
student challenges the inventor to refine his comprehension
of the technology in terms of its use. We start with a rough
prototype, assembled in a rigorous scientific environment,
to establish solid proof-of-concept, and we end up with a
design for a finished product which can be sold and shown ina
catalogue.”

Does this mean that the invention’'s form remains fixed
forever? Of course not, Mr. Provencher answers. ‘It is a
starting point, capable of making us say: Wow! Anditmoves

. things further along.”
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' ' he use of light in biochemical analytical methods

B@‘Q@Ca‘ and devices has already had a major impact. But it

is now possible to obtain two orders of magnitude

T@ STS better sensitivity than existing devices due to the invention of

Dr. Raman Kashyap, Professor in the Departments of

' Electrical Engineering and Engineering Physics, Ecole

DOT@HU&\ ‘y Polytechnique de Montréal, and Canadian Research Chair
W OO in Future Photonics Systems.

Professor Kashyap’s invention, for which Univalor obtained last fall a US patent
dealing with the invention itself and its manufacturing process, is based on the

J[i m@g mor@ principle of the Mach-Zehnder interferometer (MZI), but “takes it a giant step
forward,” emphasizes Normand Gadoury, Manager, Business Development,

- Science and Engineering, at Univalor.
Sem S |J[|\/@ In a MZlI system, two optical fibres are connected through two planar

waveguide couplers, one at the entry and the other at the exit, and are used to
analyze biochemical compounds which are placed between them. One optical
J[ham KS J[O a waveguide is used to analyze the compound (bacteria, human blood, etc.),
while the other waveguide serves as a reference. Light passing through a com-
pound changes the optical phase. When the exiting light is compared to the
br@aMh r@ugh - light from the reference waveguide, the difference between the two signals
~. appears as a change of intensity revealing valuable information such as the
] refraction index of the biochemical compound being analyzed.

‘ m O DUCS | f,‘ Dr. Kashyap has made some major changes to this system. He has deposited

a very thin metal layer inside a groove made on the waveguide. However, since

this application of metal tends to “mask” the light signal, he proceeds to the

’ etching of a Bragg mirror into the waveguide. The nanometric gratings of this

mirror are finely calibrated in order to very precisely transform the refraction

“ angle and allow a reading of the light wave as we find it in a surface plasmon
resonance (SPR) device.

—E

e’ W All this work is carried out on a nanometer scale. For example, the thickness
of the metal layer is about 10 nm, and the spacing of the grating in the Bragg
mirror is in hundreds of nm. The overall structure of this new optical
sensor, indicates Dr. Kashyap, “has a higher sensitivity of around two orders of
magnitude over that which exists today.” Conversely, compared with the
existing methods for measuring luminous intensity that are used in MZI
systems, “the index of refraction measurable with our method of phase
measurement is reduced by about two orders of magnitude.”

Dr. Kashyap’s advance offers several major advantages. Firstly, the device
is not sensitive to variations in temperature, and therefore does not require
corrective measures. Secondly, the sensor has no moving parts, unlike
standard SPR systems, and can be integrated into a silicon substrate no
bigger than a computer chip. Thirdly, this type of “sensor on a chip” can be
built using existing manufacturing techniques, and once mass produced,
would cost only a few cents.

Dr. Raman Kashyap

y

| These sensors, based on Dr. Kashyap’s invention, could be single-use and
disposable. The sensors could be useful for the research sector as well as for
clinical applications, and even become the key component within a mobile
analysis unit fitting on a doctor’s desk, able to deliver results in a few seconds.

This invention may be of interest to many partners, particularly in the
biochemical reagents and medical equipment fields, even though a prototype
has not yet been built, notes Dr. Kashyap. Indeed, “our plan is to approach
various companies to ask them which tests and which targets for analysis
would be convincing for them,” says Normand Gadoury. “Once these tests are
completed, we would go back to see them with our results, in order to sign a
licensing agreement regarding the development of the chips.”

./ www.univalor.ca | Ve I
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3 - NEW TARGET AND COMPOUNDS FOR TREATING
AGE-RELATED MACULAR DEGENERATION

The technology developed at Université de Montréal by Dr. Huy Ong,
in collaboration with Dr. Wiliam Lubell, consists of a new class of
azapeptides which modulate the CD36 receptor and inhibit choroidal
neovascularization. These compounds are in preclinical studies, in

Research Council Canada NRQ/J Montreal Exce \,!'S.TQ( collaboration with Drs. Sylvain Chemtob (CHU Sainte-Justine) and Florian
(Mc q\H\ niversity a \d the McGil University Health Centre). This IS8 Sennlaub (NSERM).
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Transfer  Center (M C). Univalor present  several

biop

harmaceutical te bhm\ug\es from its portfolio, nc\udmg:

- USE OF NOVEL PROTEASOME INHIBITORS TO TREAT
CANCER AND DISORDERS IN THE IMMUNE SYSTEM
Dr. Jiangping Wu of Université de Montréal, in collaboration with two
researchers of the Chinese National Center for Drug Screening (CNCDS),
Shanghai, have developed small therapeutic molecules for cancer and

immune system diseases. These proteasome inhibitors can also be used to
treat infections (such as AIDS) and cardiovascular disorders.

2 - A NEW VACCINE PLATFORM TO ENSURE EPITOPE
DELIVERY FOR BOTH MHC PRESENTATIONS
(E.G. HEPATITIS C NOVEL ANTIGEN)

Dr. Réjean Lapointe and his team at the CHUM have developed a vaccine
platform technology based on a chimeric structure that consists of two
peptides derived from GP100, together with a given epitope. This
technology enhances the immune response by facilitating presentation of
the epitope by MHC class | and Il molecules.

Dr. Yvan Guindon of the Institut de recherches clinigues de Montréal
(IRCM) and his team have developed a new chemical synthesis method for
nuclecsides and nucleotides. New and unique structures may be
synthesized which have a huge potential for applications in the fields of
cancer and viral diseases. These new antimetabolites are in preclinical
studies.

- ANEW PLATFORM FOR GENERATING OPTIMIZED
PEPTIDES LIBRARY
Dr. William Lubell and his team at the Université de Montréal have invented a

new method that simplifies the assembly of amino-lactam peptides, making
it possible to create libraries of optimized peptides.

6 - NEW TARGETS FOR INFLAMMATORY DISEASE OF
THE NERVOUS SYSTEM INCLUDING MULTIPLE
SCLEROSIS

Dr. Alexandre Prat, a neurologist at the CHUM, and his team have identified
a new therapeutic target implicated in inflammation of the central nervous

system (CNS). Inhibition of protein Ninjurin-1 delays the onset of the clinical
signs associated with inflammatory diseases of the CNS.

7 - TRANSPLANTATION: MONITORING PRE- AND
POST-GRAFT

This diagnostic test, developed at the CHUM by Dr. Marie-Josée Hébert and
her team, makes it possible to predict and diagnose acute vascular rejection

of kidney allografts. It can also be used for pre- and post-transplant testing,
permitting tailored immunosuppressive treatment.

Link: www.biotransfer.ca

Please note that Univalor will be leaving its present office located on Decarie Boulevard on June 3rd, 2010, and moving to 3535
Queen Mary Rd., Suite 220, Montreal, Quebec H3V 1H8. The telephone and fax numbers, as well as its postal address, will remain the
same. We look forward to welcoming you to our new office!
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