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our search for genes determining virulence properties of Helicobacter pylori, we disrupt candidate
genes and analyse phenotypic differences between the resulting mutants and the original wild-type strain
in vitro. We also intend to perform animal assays using gerbils. The animal protocol is under preparation
for full renewal. Candidate genes affecting pathogenesis in vivo will be studied further as potential
therapeutic target.

In our search of genes responsible for deoxyheptose biosynthesis in Campylobacter jejuni and Yersinia
pseudotuberculosis, we have disrupted several candidate genes and assessed the phenotypic differences
in vitro. The information gathered helps us reconstruct a biosynthesis pathway for these unusual sugars.
Not present in mammals, these sugars and the enzymes responsible for their synthesis represent novel
antibiotic targets.

We have also identified several Lactobacilli strains that can either kill or inhibit the production of
virulence factors by H. pylori, in a so-called probiotic effect. All assays were done in vitro so far using
culture supernatants (free of any live lactobacilli). We intend to perform assays in the gerbil model to
assess the efficacy of lactobacilli supernatants as prophylactic or therapeutic agents.

To investigate the mechanism involved in the probiotic effects of lactobacilli on H. pylori, we measured
the production of auto-inducers, specialized molecules that allow inter-bacterial communication. This
requires the use of a Vibrio harveyi reporter strain (that produces bioluminescence) and an E. coli
mutant strain unable to produce the autoinducer as a negative control.

We also produce large amount of recombinant proteins and enzymes. For this, we use a variety of E. coli
non-pathogenic lab strains to over-express the protein.

Finally, we have been investigating the mechanism of protein synthesis initiation in Pseudomonas
aeruginosa.
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1.0 Microorganisms

1.1 Does your work involve the use of microorganisms or biological agents of plant or animal origin
{including but not limited to viruses, prions, parasites, bacteria)? S YES <3 NO
If no, please proceed to Section 2.0

1.2 Please complete the able below:

Name of Is it known to Js it known to be | Is it knownto | Maximum quantity to
Biological be a human an animal be a zoonotic | be cullured at one
agent(s) pathogen? pathogen? agent? time?
YES/NO YES/NO YES/NO
Yersinia KyYes SNo | Mes <No |[Yes SNo| (£
| Peevdotubercu~ ,
~losis GYes SNo |[<iYes No o [~EYes <iNo
“SYes G No |[-iYes wiNo |<iYes -iNo
Yes SNo [ SYes <iNo [ Yes < No

1.3 For above named organism(s) or biological ageni(s) circle HC or CFIA
Containment Level required.

1@3

1.4 Source of microrganism(s) or biological agent(s)? Dr Séumiﬁ (FANLAND )

2.0 Cell Culture

2.1 Does your work involve the use of cell cultures?
If no, please proceed to Section 3.0

\WES

<NO

2.2 Please indicate the type of primary cells (ie. derived from fresh lissue) that will be grown in

culture in the table below

Other (specify)

Cell Type Is this cell type used in your Source of Primary Cell Culture
Work? Tissug
Hurnan “Yes < No /
Rodent s Yes yN)/
Non-human primate < Yes” No ’
Pt =2 /Y

-

2.3 Please indicate the type of established ceils that will be grown in culture in the table below.

Specific cell line(sy | Supplier / Source

2 4 For above named cell lypes(3) circle HC or CFIA containmenl level rec;uired@’z £

SDESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT 8E REVIEWED”
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Cell Type Is this cell type used in
| your work? 7
Human tAYes 3 No THPI , Caloa VALVANO « K10
" R OwWo,negx
Rodent es  <3No w/ VALUANO
- * ER PPN, RA L ﬁuwu ’lh%:.t: _____
Non-human primate ~iYes < No
Other (specify) T | Yes SNo




3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source maiermis’fﬁ ES LNO
If no, please proceed to Section 4.0

3.2 Indicate if the following will be used in the Jaboralory
% Human blood (whole) or other bodily fluids <3 YES G NO  If YES, Specify

+ Human blood (fraction) or other bodily fluids 3 YES <& NO If YES, Specify
% Human organs (unpreserved) SYES NGO I YES, Specify .
9 Human tissues (unpreserved) GYESGNO I YES, Specify o

3.3 Is human source known to be infected with and infeclious agent < YES < NO
If YES , please name infectious agent

3.4 For above named materials circle HC or CFIA containment level required. 1 2 3
4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the rpicroorganisms, biological agents or cells described

in Sections 1.0 and 2.0 ? yy‘j’ES ~5 NO

If no, please proceed to Section 5.0 .
szd‘zsfap\r Vitulence aeaner and downol (nFroduvee Fowin %‘"‘“)

4.2 Will genetic sequences from the following be involved:

» HIV G YES »L’»/ NO

if YES specify

% HTLV 1 0r2orgenes from any CDC class 1 palhogens S YES MNO

if YES specify__

% Olher human or animal pathogen and or their loxins SYES S NO

if YES specify -

4.3 Will intact genetic sequences be used from

% SV 40 Large T anligen SYES V O If YES specify

+  Known oncogenes S YES WNO If YES specify

4.4 Wil alive vector(s) {viral or bacterial) be used for gene fransduction & YES U«JO
IFYES name virus .

4.5 List specific vector(s) to be used: N/ oo

4.6 Will virus be replication defeclive o SYES ~ NO

47 Willvirus be infectious to humans or animals 4 S YES S NO
“

4.8 Will this be expected 1o increase the Containment Level required S YES <3 NO

“DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED®
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5.0 Human Gene Therapy Trials  NON &

5.1 Will human clinical trials using the viral vector in 4.0 be conducted? < YES MO
If no, please proceed to Section 6.0

1f YES attach a full description of the make-up of the virus.

5.2 Will virus be able to replicate in the host? G YES G NO

5.3 How will the virus be administered?

5.4 Please give the Health Care Facility where the clinical trial will be conducted.
5.5 Has human ethics approval been obtained? S YES < NO

6.0 Animal Experiments

6.1 Will any of the agents listed be used in live animals? J/YES < NO
if no, please proceed to section 7.0

[
6.2 Name of animal species to be used P{\K ce.

6.3 AUS protocol # Pgndin% (OWS opacvsl viee dod |

6.4 If using murine cell lines, have they been tested for murine pathogens? - YES i NO

7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any of the following animals or their organs, tissues, favages or other bodily fluids

including blood be used:

¢+ Pound source dogs i YESLZ{ NO

Pound source cats < YES &/NO

Sheep or goats S YES WNO

Non- Human Primates <5 YES Jf/\lo If YES specify species

Wild caught animals SYES ¥ NO if YES specify species
colony #

> > & &

8.0 Biological Toxins

8.1 Will toxins of biological origin be used? S YES L/NO
If no, please proceed to Section 9.0

8.2 If YES, please name the toxin

8.3 What is the LDs, (specify species) of the toxin

“ DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
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9.0 Import Requirements

9.1 Will the agent be imported? G YES l"/NO
If no, please proceed to Section 10.0
If yes, country of origin

9.2 Has an Import Permit been obtained from HC for human pathogens? - YES < NO
9.3 Has an import permit been obtained from CFIA for animal pathogens? & YES <4 NO

9.4 Has the import permit been sent to OHS? G YES G NO
If yes, Permit #

10.0  Training Reguirements for Personnel named on Form

All personnel named on the above form who will be using any of the above named agents are
required to attend the following training courses given by OHS

4 Biosafety
¢+ Laboratory and Environmental/Waste Management Safety

* WHMIS

As the Principal Investigator, | have ensured that all of the personnel named on the form who will
be using any of llwﬂjous agents in Sections 1.0 to 9.0 have been trained.
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11,0 Containment Levels

11,1 For the work dascribed in sections 1.0 to 9.0, please circle the highest
HC or CFIA Containment Level required. ] (2) 3

11.2 Has the facility been certified by OHS for this level of conlainment? M/YES w5 NO
11.3 If yes, please give the date and permit number._AO UWO 00§ 2. juw {t 2006

12.0 Approvals
UWo Blohazaxd Subcom ?uee

Signature Date&.@; O?"

Safety Officer for Institution where experiments will take place

Signature Q O/Z(/?JJ,M Date Q[/i-% ZL//D?

Safely Officer for University of Western Ontario (if different than above)

Signature Date ’
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Yersinia pseudotuberculosis is an important food-borne bacterial pathogen that causes enteritis in
humans. Its surface is coated by long chains of sugars called lipopolysaccharide or LPS. This LPS is
known to contribute significantly to the ability of Y. pseudotuberculosis to cause disease, but the exact
sugar components of the LPS responsible for this effect are not known.

The LPS of Y. pseudotuberculosis comprises an unusual sugar called a 6-deoxyheptose (DHPT).
This DHPT is not found in mammals but is found also on the surface of other bacterial pathogens such
as Campylobacter jejuni, a major cause of enteritis worldwide, and Burkholderia mallei, the causative
agent of glanders. Hence, inhibitors of its biosynthesis could be used as novel antibacterial agents active
against Y. pseudotuberculosis, C. jejuni and B. mallei and they would be expected to be non toxic for the
host as mammals do not produce this DHPT. Demonstrating the role of the DHPT in the ability of these
pathogens to cause disease is a requisite to validate the enzymes responsible for the synthesis of the
DHPT as novel antimicrobial targets.

We have inactivated two genes responsible for DHPT biosynthesis in Y. pseudotuberculosis and
demonstrated in the test tube that these genes are important for resistance of the bacterium (o host
factors that it is exposed to when it establishes itself in the intestinal tract. This suggests that, most likely,
the mutant bacteria that harbour these inactivated genes would be less likely to cause disease. However,
this needs to be demonstrated in an animal model, where host factors act upon the bacteria in a
concerted manner that can not be mimicked in a test tube. Hence, we wish to use mice to demonstrate
that our mutants of Y. pseudotuberculosis have decreased ability to cause disease.

We chose the mice as mice are a well accepted animal model in the Y. pseudotuberculosis tield.
The doses of bacteria necessary to cause disease are known, the methodology to inoculate the mice has
been worked out, and the development, extent and characteristics of the disease developed are well
known, including which organs the bacteria settles into.



