THE UNIVERSITY OF WESTERN ONTARIO
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 2010
Biosafety Website: www.uwo.ca/lhumanresources/biosafety/

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario (UWQ) or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biological agents is
described in the laboratory or animal work proposed. The form must also be completed if any work is proposed
involving animals carrying zoonotic agents infectious to humans or involving plants, fungi, or insects that require
Public Health Agency of Canada (PHAC) or Canadian Food Inspection Agency (CFIA) permits.

This form must be updated at least every 3 years or when there are changes to the biological agents being used.

Containment Levels will be established in accordance with Laboratory Biosafety Guidelines, 3rd edition, 2004,
Public Health Agency of Canada (PHAC) or Containment Standards for Veterinary Facilities, 1*' edition 1996,
Canadian Food Inspection Agency (CFIA).

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4190) for distribution to the Biohazards Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are changes to the information on this

form (excluding grant title and funding agencies), contact Occupational Health and Safety for a modification form.

See website: www.uwo.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR Gapic MICDRAG
DEPARTMENT %0 L0GY
ADDRESS B s G oo 305

PHONE NUMBER GEIl- 2111 Ext. PE19k
EMERGENCY PHONE NUMBER(S) CGI-2111 Ext. Z6heT
EMAIL myrhie @ Unwo. ca

4]

Room(s) 3¢5 ) %39
“For work being performed at Institutions affiliated with the University of Western Ontario, the Safety Officer for
the Institution where experiments will take place must sign the form prior to its being sent to the University of

Western Ontario Biosafety Officer (See Section 15.0, Approvals).

Location of experimental work to be carried out: Building(s)_# % & W< ¢

FUNDING AGENCY/AGENCIES:

Gewere CANADA

GRANT TITLE(S):

GENOHICS I AGRICULTOPAL PEST

MANAGE M ENT

-~ G AR~ M

List all personnel working under Principal Investigators supervision in this location:

Name UWO E-mail Address Date of Biosafety Training
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Please explain the biological agents and/or biohazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.
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Please include a one page research summary or teaching protocol.
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SCIENTIFIC SUMMARY

Application of chemical pesticides in agriculture represents one of the major costs of agricultural
production and is a key source of environmental pollution and destruction of wildlife. The current need
for novel methods of pest control coincides with unprecedented advances in genomic analyses of crop
plants that open novel avenues for biotechnology. In contrast , genomic resources for pest
species,necessary for the development of new control strategies , are lagging behind. Thus, the current
gap in knowledge about pest genetics , genomic and plant-pest interactions is a major obstacle for the
development of alternative pest control strategies.

This research builds on a novel pest genomic resource , the whole-genome sequence of a major agri
cultural pest , the two-spotted spider mite (Tetranychus urticae) . The lead investigator in the ongoing
sequencing effort of the pest genome is Canadian PI, Prof. Miodrag Grbic. The genome-sequencing
project is funded by the US Department of Energy and is generating one of the first genome sequences
of a pest herbivore , providing a unique resource for the development of novel pest control strategies.
That is utilizes genome sequence data to create tools and technologies for new pest control strategies.
Once tools are developed , they will altow us for the first time , to analyse both plant and pest genome-
wide responses that result from herbivory. Based on these findings , we will develop and test novel pest
control strategies.

T.urticae is one of major pest in agriculture. It feeds on over 1000 plant species and has rapid
development (generation time of 7 days in a hot season).It represents a key pest for greenhouse crops ,
annual field crops and many horticultural crops. The use of chemical pesticides is the predominant
method of controlling spider mites. However , due to their short generation time and high reproduction
rate, spider mites have developed resistance to the major pesticide groups , presenting a major
challenge to control them. Currently , there are no cultivars resistant to spider mites.

The focus of our work is to enhance knowledge on plant-pest interaction using novel high throughput
genomic resources. This project will generate data , novel tools, resources and technologies for the
sustainable pest control. Toward that goal , we have created a multidisciplinary group that combines
genomic, bio informatics , genetics , biochemistry, population biology, plant bictechnology and plant
breeding.

Specific objectives of our work are to:

1. Annotate the genome of the T. Urticae and develop a spider mite whole genome expression
nricroarray

2. 2. Analyze natural variation of plant resistance to spider mites using high-throughput genomic
technologies

3. Perform pest transcriptome profiling to characterize the consequences of feeding on resistant
and susceptible plants

4. Create RNAi-expressing pest-resistant transgenic plants targeting various pest genes

5. Test the efficiency of the RNAi-expressing transgenic plants on pests and side effects on non-
target organisms

6. Develop best practises for Intellectual Property and Material Transfer Agreement managements,
in a context of a genomic approach to pest control.



1.0 Microorganisms

1.1 Does your work involve the use of biological agents? ‘EfYES ONO
(non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? O YES '®/NO
If YES, please give the name of the species.
What is the origin of the microorganism(s)?
Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.
Please describe any CFIA permit condi*

e .lo“ D“S*

E ol Is it known | Maximum Source/ PHAC or
: to be an tobea quantity to Supplier CFIA
¢ j human animal zoonotic be cultured Containment
pathogen? | pathogen? [ agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)
o O Yes O Yes O Yes . 01 02
DHS - 5 PG S
i ®'No &/No ©'No 0. voci Ll yvio2+03
O Yes O Yes O Yes 01 02
O No O No O No 02+03
OYes O Yes O Yes 01 02
O No O No O No 02+03
OYes O Yes O Yes 01 02
O No O No O No 02+03

*Please attach a Material Safety Data Sheet or equivalent from the supplier.

2.0 Cell Culture
A

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

2.2 Please indicate the type of primary cells {i.e. derived from fresh tissue) that will be grown
in culture:

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue

Human O Yes O No Not applicable

Rodent O Yes O No

Non-human primate O Yes O No

Other (specify) O Yes O No
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2.3 Please indicate the type of established cells that will be grown in culture in:

Cell Type Is this cell type used | Specific cell line(s)* Supplier / Source
in your work?

Human O Yes O No

Rodent O Yes O No

Non-human primate QO Yes O No

Other (specify) O Yes O No

*Please attach a Material Safety Data Sheet or equivalent from the supplier. (For more information, see
www.afcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required O1 02 O2+ 03
3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? O YES \E’(NO
If no, please proceed to Section 4.0

3.2 Indicate in the table below the Human Source Material to be used.

Human Source Source/Supplier | Is Human Source Name of PHAC or CFIA
Material /Company Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) one)
YES/NO
Human Blood (whole) or O Yes 01 ©2
other Body Fluid O Unknown 02+ 03
Human Blood (fraction) O Yes 01 02
or other Body Fluid O Unknown 02+03
Human Organs or O Yes o1 02
Tissues (unpreserved) O Unknown 02+03
?igrsnuaensc()p:?:sr:asr\g d) Not Applicable Not Applicable

4.0 Genetically Modified Organisms and Cell fines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections

1.0 and 2.0? @ YES ONO If no, please proceed to Section 5.0

4.2 Will genetic modification({s} involving plasmids be done? O YES, complete table helow O NO

Bacteria Used for | Plasmid(s) ** Source of Plasmid | Gene Transfected | Describe the change

Cloning * that results from
transformation or
tranfection

CCEM-T P in oo rorn gengy ThA bRt

DHE & P GEM- T r \)p-'\.\(:/\fi.‘\, 1(‘ 2100k <j Wi re i pfen e Au‘jb

* Please attach a Material Data Sheet or equivalent if available.
** Please aftach a plasmid map.
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4.3 Will genetic modification(s) of bacteria andfor cells involving viral vectors be made?
O YES, complete table below "NO

Virus Used for Vector(s}) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results from
Construction transduction

* Please attach a Material Safety Data Shest or equivalent.

4.4 Will genetic sequences from the following be involved?

¢+ HIV O YES, please specify ONO
¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify O NO
+ SV 40 Large T antigen O YES O NO
+ E1A oncogene O YES O NO
+ Known oncogenes O YES, please specify ONO
¢ Other human or animal pathogen and or their toxins O YES, please specify O NO
4.5 Will virus be replication defective? QYES O NO
4.6 Will virus be infectious to humans or animals? O YES O NO
4.7 Will this be expected to increase the containment level required? QYES QNO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES ]E{NO
(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 6.0

5.2 If YES, please specify which biological agent will be used:
Please attach a full description of the biological agent.

5.2 Will the biological agent be able to replicate in the host? OYES O NO

5.3 How will the biclogical agent 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? O YES, number: ONO O PENDING
6.0 Animal Experiments
6.1 Will live animals be used? OYES @/NO If no, please proceed to section 7.0

6.2 Name of animal species to be used

6.3 AUS protocol #

6.4 Will any of the agents listed in section 4.0 be used in live animals O YES, specify: O NO

6.5 Will the agent(s} be shed by the animal. OVYES O NO, please justify:
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7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other body fluids including blood
be used (see list below)? OYES No If no, please proceed to section 8.0

7.2 Will live animals be used? OYES O No

7.3 If yes, please specify the animal(s) used:

+ Pound source dogs OYES O NO
+ Pound source cats OYES O NO
+ Cattle, sheep or goats O YES, please specify species O NO
+ Non-human primates Q YES, please specify species O NO
+ Wild caught animals O YES, please specify species & colony # O NO
+ Birds O YES, please specify species ONO
+ Others {wild or domestic) O YES, please specify O NO

7.4 If no live animals are used, please specify the source of the specimens:

8.0 Biological Toxins
8.1 Will toxins of biological origin be used? OYES G/NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s)
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDso (specify species} of the toxin

8.4 How much of the toxin is handled at one time*?

8.5 How much of the toxin is stored*?

8.6 Will any biological toxins be used in live animals? O YES, Please provide details: O NO

*For information on biosecurity requirements, please see:
http:/iwww, uwo.ca/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity_Requirements.pdf

9.0 Insects
9.1 Do you use insects? MYES ONO If no, please proceed to Section 10.0

9.2 If YES, please give the name of the species. _SP1DER M1 TE

9.3 What is the origin of the insect? Jos A L

9.4 What is the life stage of the insect? ALl dT1hAGed

9.5 Whatis your intention? E\D/Initiate and maintain colony, give location; _ 513 7R b
O "One-time” use, give location:

9.6 Please describe the risk (if any) of escape and how this will be mitigated:
MS RISK
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10.0 Plants
10.1 Do you use plants? gYES O NO If no, please proceed to Section 11.0

!
10.2 If YES, please give the name of the species. bhrah '[OIh(.'i to | alfob, f"loi?‘d' ig

10.3 What is the origin of the plant? Stokes } TGRC | ABRRC

10.4 What is the form of the plant (seed, seedling, plant, tree...)? Jjee L{, Pl Wt

i
10.5 What is your intention? O Grow and maintain a crop @® “One-time” use
10.6 Do you do any modifications to the plant? @/YES ®7NO
If yes, please describe: _ Tranh{aghic

!

10.7 Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:
o ick . L R T aLoc e ved
/ I

10.8 Is the CFIA permit attached? O YES b&o
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Will any of the above agents be imported? O YES, please give country of origin ©'NO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? O YES ONO
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? O YES ONO
11.4 Has the import permit been sent to OHS? O YES, please provide permit # O NO

12.0 Training Requirements 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:

¢+ Biosafety

¢ Laboratory and Environmental/Waste Management Safety

¢ WHMIS (Western or equivalent)

¢ Employee Health and Safety Orientation

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

- |
SIGNATURE_ +\\ . i
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13.0 Containment Levels

13.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. g1 02 02+ 03

13.2 Has the facility been Cergied by OHS for this level of containment?
YES, permit # if on-campus_/iQ ~ /WD - 003 ¢
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

14.1 As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level 3
projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date Hazard
Communication Form, found at http://www.wph.uwo.ca/

SIGNATURE \)K O(N{*“J Date: 5 [M{/M

14.2  Please describe additional risk reduction measures will be taken beyond containment level 1, 2, 2+ or 3
measures, that ay’e unique to this agent.

14.3  Please outline what will be done if there is an exposure to the biological agents listed,
such as a needlestick injury:

/v, 0 o (‘,1‘\'0 b~ hecedyayy

d
15.0 Approvals
1) UWO Biohazards Subcommittee: SIGNATURE:
Date:
2) Safety Officer for the University of Western Ontario
SIGNATURE:

Date:

3) Safety Officer for Institution where experiments will take place (if not UWO):
SIGNATURE:
Date:

Approval Number: Expiry Date (3 years from Approval):

Special Conditions of Approval:
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Sty 1 37 Sac l 46
|37 ac EcoRl 66

c0 otl 33 EcoR V 58 otl 71
A EcoR] 4
at | 1gph 120 co Pst1 84
HinC 11 80
Sali o0
Nde | 96
\ Sac | 105
” i BstX 1 111
BsaA | 2602 j T
Dra Ill 2599 lacZa Sap | 394

PGEM-T Easy
3015 bp

AlwN | 928
Xmn | 2005

Rsal 1889
Sca |l 1888
Ahd | 1405
Bsal 1477
su | 1495
Bpm | 1495

Plasmid name: pGEM-T Easy

Plasmid size: 3015 bp

Constructed by: Promega Corporation, Madison, WI.
Construction date:

Comments: T7 RNA Polymerase transciiption initiation site 1
SP6 RNA Polymerase transcription initiation site 141

T7 RNA Polymerase promoter (-17 to +3) 2999-3

SP& RNA Polymerase promoter (-17 to +3) 139-158
multiple cloning region 10-128

lacZ start codon 180

lac operon sequences 2836-2996, 166-395

lac operator 200-216

beta-lactamase coding regicn 13372197

phage f1 region 2380-2835

binding site of pUC/M13 Forward Sequencing Primer  2956-2972
binding site of pUC/M13 Reverse Sequencing Primer 176-192

The pGEM(R)-T Easy Vector has been linearized with EcoRV at Base 60 of this
sequence (indicated by an asterisk *) and a T added to both 3' -ends.
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