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

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario (UWO) 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
Pubfic 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 1998,
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 Dr. Mark A. Bernards

DEPARTMENT Biclogy

ADDRESS NCE 404/B&GS 2025E

PHONE NUMBER X86477

EMERGENCY PHONE NUMBER(S) 519-200-3414

EMAIL bhernardsuwo.ca

Location of experimental work to be carried out; Building(s) NCB Room(s) 404/464

*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).

FUNDING AGENCY/AGENCIES: NSERC
GFLANT'TFFLE(S):Functional Characterization of Plant Secondary Metabolism/Metabolites

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

Name UWO E-mail Address Date of Biosafety Training
Meg Haggit meg . hagglittéuwo, ca Aug 3, 2011
Jessica Koteles jkotele@uwo.ca Feh 14, 2011
Dimitre Ivanov divancv2@uwo.ca Pending ({(Sept 14 2011 session}
Pooja Sharma psharm26Buwo.ca Jan 13, 2011
Anica Bjelica abjelicauwo.ca Cannot confirm date*
Muna Basahi mbasahi@uwo.ca Pending

*Anica is on maternity leave

until Sept. 2011
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Please explain the biological agents and/or bichazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.

We employ typical microorganisms used in the generation of experimental transgenic plants,

the expression of recombinant proteins for biochemical characterization and the gensration of
"hairy roots" for studying root biology. These include E. coli (TOP10, DHalpha}, Agrobacteriuom
tumefaciens, Agrobacterium rhizogenes and veast (WAT 11). We alsoc use a number of fungal
(Trichederma hamatum) and comycete (Pythium irregulare, Pythium ultimum, Fhytophthora sojae)
species to study plant-pathogen interactions. Routine culturing, preparation of freezer stocks

and standard transformation protocols are used.

We employ a number of vectors/plasmids for this work, including commercially available Gateway
vectors, as well as pGEMeasy, pCAMBIA-based vectors for expression analysis. For each of these,
we clone-inthe gene/promoter constructs that we are interested in studying. We routinely prepare

freezer stocks (-80c) of all vectors/plasmids at each stage of development.

All working cultures are grown under standard conditions and disposed of according to UWO

pelicy {i.e., autoclaving with indicator cuultures).
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Please include a one page research summary or teaching protocol.
Suberin is a biomacromolecule that plants use to reinforece the cell walls of specific cell types,
including root epidermis and endodermis cells. The role of suberin in the resistance of plants to
root diseases and tolerance to water stress has caught the interest of breeders and gscientists,
increasing the need to better understand this under-studied material. The long-term objectives of
my research program are to understand the genetic and biochemical control of suberin biosynthesis.
Ultimately, I would like to apply this knowledge to enhance suberin deposition and improve plant
tolerance to pathogens and drought. In the short term, my objectives are to (i) identify critical
genes of suberin biosynthesis, clone them and isolate their promoters, (ii) develop systems in which
to manipulate the expression of these genes in tissue relevant to suberin deposition, and {iii) use
the systems developed in (ii) to characterize the promoters of these genes, determine critical
hormonal and genetic controllers of their expression, and determine their gpacific role(s) in
suberin biocgsynthesis.
The hydroxylation and further oxidation of the terminal (omega) carbon of fatty acids is a coritical
step in the biosynthesis of aliphatic suberin monomers, since it introduces a second functicnal
group and allows three-dimensional cross-linking. We have identified and cloned three fatty acid
omega hydroxylases (FAwH) from potato and six from soybean. For potato, StFAwH1, has been shown to
be tuber specific. For soybean, the expressicn of the six CmFAwH genes is more complex and we need
to confirm which are expressed in roots during normal growth and development. For this we will use
a brute force PCR approach involving gene specific primers. The recent (Fall 2010) preliminary
release of the Solanum phureja genome (http://potatogenomics.plantbiclogy.msu.edu/index.html} has
allewed us to clone 1.7 kb of sequence upstream of StFAwHL and we will now analyse the regulation
of expression of this gene {i.e., with GUS and GFP marker genesg). Our preliminary data suggests thal
the first approx. 260 bp 5 of the StFAwHl transcriptional start site are sufficient for wound-
induced GUS expression in transgenic potato hairy roots. We are now poised to explore the regulation
of StFAwHl gene expression in detail. However, this is hampered by the lack of a rapid and robust
genetic transformation system in tissues relevant to suberin deposition. While Arabidopsis can be
rapidly transformed and there are extensive genetic resources available for this species, it does
not produce large amounts of suberin. Conversely, potato tubers produce an abundance of suberin;
however, obtaining genetically modified potato tubers is laborious and time consuming. To overcome
these obstacles, we propose to combine the in vitro propagation of potato microtubers with
Agrobacterium-mediated genetic transformation to create a system in which genetically modified potaf
microtuber tissue can be generated on the same time scale as Arabidopsis transformants. Similarly,
we are adapting a soybean hairy root system, in which A. rhizogenes-mediated gene transfer is used
to create transgenic soybean roots, to the study of the soybean-Phytophthora sojae pathosystem. Wit}
this system we will be able to directly test whether altering suberin content of the root affects
resistance or susceptibility to P. sojae. We will also be able to design experiments to help
determine how suberin deposition is regulated in soybean roots, using GmFAwH genes as markers for

suberin biosynthesis,
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1.0 Microorganisms

1.1 Does your work involve the use of biological agents? @ YES O NO
(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 GNO
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 conditions: See CF ' H l“fo

1.2 Please complete the table below: (See also, attached table extension, pp 4b)

Name of Is it known | Is it known Is it known | Maximum Source/ PHAC or
Biological tobea to be an tobe a quantity to Supplier CFIA
Agent(s)* (Be | human animal zoonotic be cultured Containment
specific) pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)

E. coli (Tor1q,0 Yes O Yes O Yes 6.3 = 9.5 T @1 02
DHa,BL21) G No @ No ® No 02+03
Saccaromyces | O Yes O Yes O Yes 0.1 - 0.5 L @1 02
ceriviiae) & No @ No Q@ No 02+03
Agrobacterium| O Yes O Yes O Yes 0109 1L a1 02
tumefaciens @ No @ No @ No ' ' 02+03
Agrobacterium| O Yes O Yes O Yes 0.1-0.2 L 01 02
rhizogenes @ No @ No A NO 02+03

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

2.1 Does your work involve the use of cell cultures? @G YES O 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 @ No Not applicable
Rodent O Yes ® No
Non-human primate O Yes @ No
Other (specify) @ Yes O No potato leaves & tubers
sovbean cotyledons

Page 4 of 9



The following fungi and oomycetes were obtained from the Canadian Collection of Fungal
Cultures. None are genetically modified or used for molecular biological work.

[¢'Genus- - Species” " “Isolate No. " :Host Species - b v Locationiin
Trichoderma  hamatum  TH 215090 Cucumis sativus British Columbia, Canada
Trichoderma  hamatum — TH 215955 Cucumis sativus British Columbia, Canada

Pythium irregulare BR 574 Picea mariana Ontario, Canada
Pythium irregulare BR 901 Cucumis sativus Alberta, Canada
Pythium irregulare BR 486 Phaseolus vulgaris Netherlands
Pythium irregulare BR 779 Triticum aestivum Transvaal, South Africa
Pythium irregulare BR 962 Soil Wairakei, New Zealand
Pythium irregulare BR 598 Panax quinguefolius Ontario, Canada
Pythium irregulare BR 1040 Phaseolus vulgaris British Columbia, Canada
Pythium irregulare BR 1068  Panax quinquefolius Ontario, Canada
Pythium irregulare BR 426 Rhododendron sp. Alberta, Canada
Pythium ultimum BR 638 Pisum sativum Alberta, Canada

pp 4b



2.3 Please indicate the type of established cells that will be grown in culture in:

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

Human O Yes @& No

Rodent QYes @ No

Non-human primate | O Yes G No

Other (specify) O Yes (3 No

*Please aftach a Material Safety Data Sheet or equivalent from the supplier. (For more information, see

www.atcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required 31 02 Q2+ O3

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? O YES G 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 fCompany Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) | one)
YES/UNKNOWN

Human Blood (whole} or O Yes o1 02

other Body Fluid O Unknown 02+ 03

Human Blood (fraction) OYes 01 02

or other Body Fluid O Unknown 02+03

Human Organs or O Yes 01 02

Tissues (unpreserved) O Unknown 02+03

Human Organs or
Tissues (preserved)

Not Applicable

Not Applicable

4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections
If no, please proceed to Section 5.0

1.0 and 2.07

4.2 Will genetic modification(s) involving plasmids be done?

@A YES

O NO

O YES, complete table below

O NO

Bacteria Used for
Cloning *

Plasmid(s) **

Source of Plasmid

Gene Transfected

Describe the change
that results from
transformation or
tranfection

Same as in Table

1.2,

See attached

maps

* Please attach a Material Data Sheet or equivalent if available,
** Please attach a plasmid map.
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4.3 Will genetic madification(s) of bacteria and/or cells involving viral vectors be made?
O YES, complete table helow @ NO

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

* Please attach a Material Safety Data Sheet or equivalent.

4.4 Will genetic sequences from the following be involved?

+ HIV O YES, please specify G NO
¢ HTLV 1 or2or genes from any Level 1 or Level 2 pathogens O YES, specify GxNO
¢ SV 40 Large T antigen QYES @ NO
¢+ E1A oncogene O YES @ NO
+ Known oncogenes O YES, please specify ® NO
¢ Other human or animal pathogen and or their toxins O YES, please specify @ NO
4.5 Will virus be replication defective? O YES @ NO
4.6 Will virus be infectious to humans or animals? OYES @ NO
4.7 Will this be expected to increase the containment level required? O YES @ NO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES @ 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? O YES QO NO

5.3 How will the biological 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? QYES @ 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: CNO

6.5 Will the agent(s) be shed by the animal: QYES 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 O YES O NO
+ Pound source cats OYES O NO
+ Cattle, sheep orgoats O YES, please specify species O NO
+ Non-human primates O YES, please specify species O NO
+ Wild caught animals O YES, please specify species & colony # O NO
+ Birds O YES, please specify species O NO
+ 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? O YES @ 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 L.Ds, {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://www.uwo.ca’/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity_Requirements.pdf

9.0 Insects
9.1 Do you use insects? OYES @ NO If no, please proceed to Section 10.0

9.2 If YES, please give the name of the species.

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

9.5 What is your intention? O Initiate and maintain colony, give location:
O “One-time” use, give location:

9.6 Please describe the risk (if any)} of escape and how this will be mitigated:
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8.7 Do you use insects that raquire a permit from the CFIA permit? O YES ONO
IFYES, Please attach the CFIA permit & describe any CFIA permit conditlons:

10.0 Plants
10.1  Doyouuse plants? G YES O NO If no, please proceed to Section 11.0

10.2 If YES, please give the name of the species. Potate. soybean, ginseéng

10.3 Whatis the origin of the plant? potato tubers are purchased, soybean seed from Agriculture Canada,

ginseng seed and roots from Agriculture Canada
10.4  What is the form of the plant (seed, seedling, plant, tree...)? _seeds, tubers, roots

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 O NO
If yes, please describe: _potate and soybean tissues are used for moelcular biolegy experiemtns;

thege are generated, uged and maintained under gterile, restrictive

) onditions \ . . .
10.7 Please describe the risk (ﬁ’ anylf) of loss of the material from the lab and how this will be mitigated.
The transgenic plants we create to study the role({s) of specific genes in suberin biosynthesis

These mateérials

_dtmmmﬁl. toCthe envirorment:
10.8 Is the CFIA permit attached? O YES @ NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

These tissues do not require CFIA permits

11.0 Import Requirements

11.1 Will any of lhe above agents be imported? O YES, please give country of origin @ NO
If no, please procaed to Section 12.0

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

12.0 Tralning Requlrements 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:

+ Biosafely

Laboratory and Environmental/Waste Management Safety

WHMIS (Western or equivalent)

Employee Health and Safety Orientation

.- > »

As the Principa! 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
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13.0 Contalnment Levels

13.1 For the work described in sections 1.0 to 8.0, please indicate the highest
HC or CFIA Containment Level required, @1 02 02+ O3

13.2 Has the facility been certified by OHS for this level of containment?
O YES, date of most recent biosafety inspection:
O NO, please certify
@ NOT REQUIRED for Leve! 1 containment

13.3 Please indicate permil number (not applicable for first time applicants):

14,0 Procedures to be Followed

141 Please describe additional risk reduction measures will be taken beyond containment level 1, 2, 2+ or 3
measures, that are unique to this agent,

N/A

14.2 Please outline what will be done if there is an exposure to the biclogical agents listed,
such as a needlestick injury or an accidental splash:

washing well with soapy water & doing accident report. Monitorx employee Lo ensurs

there are no ill effects.

14.3  Asthe Principal Investigator, | will ensure that this project will follow the Western Blosafety 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-lo-date
Hazard Communication Form, found at hitp:/fwww wph.uwo.caf

SIGNATURE 07/ ; Date: August 3, 2011

15.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE;
Date.

2) Safety Officer for the Univearsity of Western Ontario
SIGNATURE:

Date:

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

Date:

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

Special Conditions of Approval:
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Canacian Food Agence canadienna
irspecton Agency  dlinspection des alimens

)
Yy

Office of Biohazard Cortainment and Safely Bureau du confinemant des diorisques et sacurite

Scierce Branch, CFIA Direction genérala des sciences, ACIA

59 Cammedol Drive, Cliawa, Onlado KIA QYD 59 promenade Camedot, Qitawa, Ontanio KIA QYD
Tei: (613) 221-7088 Fax: (613) 286129 Tél: (613) 221-7083 Telée: (613) 286129

Email: ImportZoopah@inspection ge.ca Courid: IrportZoopativ@nspecion.ge.ca

October 20", 2009

Ms. Shamila Survery / Mr. Michael Decosimo
Cedarlane Laboratories Ltd

4410 Paletta Court

Burlington, Ontario  L7L 5R2

By Facsimile: (289) 288-002C

SUBJECT: Importation of Escherichia coli strains

Dear Ms. Survery / Mr. Decosimo:

Our office received your query about the importation of Escherichia coli from the American Type Culture
Collection (ATCC) located in Manassas, Virginia, United States. The following Escherichia coli strains are
consider to be level 1 animal pathogens:

. 5K « CIE85 . J52 - MC4100 (MuLac) - U5/41

. 58 « DH1 - J53 - MG1655 £ W208

. 58-161 - DH10 GOLD . JC3272 - MM294 < \W945

+ 679 « DH10B + JC7661 - MS107 « W1485

. 1532 - DH5 = - JC9387 « NC-7 - W3104

- AB284 < DH5-alpha - JF1504 - Nissle 1917 -« W3110

- AB311 - DP30 - JF1508 + One Shot STBL3 - WA704

« AB1157 - DY145 - JF1509 .+ OP50 - WP2

+ AB1206 - DY380 + JJ055 - P78 « X1854

« AG1 - E11 .+ JM83 + PA309 . X2160T
‘B « EJ183 + JM101 - PK-5 . X2541

- BB4 + EL250 « JM109 « PMC103 . X2547T

- BD792 « EMG2 - K12 - PR13 « XL1-BLUE
wgL2t - EPI 300 + KC8 « Rri « XL1-BLUE-MRF
. BL21 (DE3) - EZ10 « KAS02 « RV308 « XLOLR

< BM25.8 - FDA Seattle 1946 + KAM32 + S17-1A-PIR < Y10

- C + Fusion-Blue + KAM33 + SCS1 « Y1090 (1080)
- C-1a « H1443 ' « KAM43 + SMR10 . YN2980

« C-3000 . HF4714 - LE450 + SOLR < W3110

+ C25 « HB101 - LE45!1 + SuperchargeEZ10 + WG1

+ C41 (DE3) + HS(FFAMP)R - LE452 - SURE « WG439

+ C43 (DE3) + Hfr3000 - MB408 LToP10 . WG443

. C600 « Hfr3000 X74 .« MBX1928 - TG1 « WG445

» Cavalli Hfr « HMS174 « MC1061

The Office of Biohazard Containment and Safety (BCS) of the Canadian Food Inspection Agency (CFIA)
only issues import permits for microorganisms that are pathogenic to animals, or parts of microorganisms
trat are pathogenic to animals. As the products listed above are not considered pathogenic to animals, the
Office of BCS does not have any regulatory requirements for their importation,

Please note that other legislation may apply. You may wish to contact the Public Health Agency of
Canada's (PHAC) Office of Laboratory Security at (613) 957-1779.

Note: Microorganisms pathogenic to animals and veterinary biologics require an import permit from the
CFIA,

Sincerely,

../z/-/' 7)_%’-,6 67}— B

/  Cinthia Labrie Yol
Head, Animal Pathogen Importation Program Canada
Office of Biohazard Containment & Safety
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Subject:Re: Containment Level Request (agrobacterium LBA4404)
Date:Thu, 05 May 2011 10:46:22 -0400
From:ImportZoopath <ImportZoopath@inspection.gc.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>

Good Morning,

According to our database, Agrobacterium tumefaciens would be
considered a containment level 1 animal pathogen. If you have further
questions, do not hesitate to contact our office.

Thank you,
Steven Burns

Office of Biohazard Containment & Safety, CFIA | Bureau du confinement
des biorisques et de la sécurité, ACIA

Government of Canada | Gouvernement du Canada

1400 Merivale, Ottawa ON K1A0Y9

Phone/Tél.: (613) 773-6520

Fax/ Téléc.: (613) 773-6521

ImportZoopath@inspection.gc.ca

Subject:Re: Agrobacterium rhizogenes
Date:Wed, 13 Jul 2011 08:18:26 -0400
From:ImportZoopath <ImportZoopath@inspection.gc.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>

Good Morning,

According to our database, Agrobacterium rhizogenes'is a level 1 animal
pathogen. If you have any further questions, do not hesitate to contact our
office.

Thank you,
Lauren Baerg

Office of Biohazard Containment & Safety, CFIA | Bureau du confinement
des biorisques et de la sécurité, ACIA

Government of Canada | Gouvernement du Canada

1400 Merivale, Ottawa ON K1A0Y9

Phone/Tél.: (613) 773-6520

Fax/ Téléc.: (613) 773-6521

ImportZoopath@inspection.gc.ca




Appendix 1

Vector Maps for vectors used in the Bernards lab.
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Kanamycin resistance gene: bases 2990-3805 (C)

pUC origin: bases 2200-2873 (C)

complementary strand

C=

somments for pENTR™/D-TOPO®
2580 nucleotides

mB T2 transcription termination sequence: bases 268-295
7B T1 transcription termination sequence: bases 427-470
M13 forward {-20) priming site: bases 537-552

atiL1: bases 569-668 (c)

TOPO® recognition site 1: bases 680-684

Overhang: bases 685-688

TOPO® recognition site 2 bases 689- mmm

atil 2: bases 705-804

T7 Promoter/priming site: bases 821-84C {c)

M13 reverse priming site: bases 845-861

Kanamycin resistance gene: bases 974-1783

pUC origin: bases 1904-2577

{c) = complementary sequence



88ZH-S 19 65279807 wwbuo Hnd

T S8YE-1L1LE - (0} suab soumsISal UIDORZ
Z55E-987E - :(0) 1ncwoad 2|NT
- - G96E-951E susb sourisisa) UIDAWBURY
£P0e-L20E £pP0e-2208 ous Bunuiud esiensyg £LIN
- 220e-e00¢T 610€-000€ (0} eys Buiwpdpalowodd /1
SB62-¥GLE SBBEVELE copyeprepuarve vapdo (2) Zane
— 90Ge-L¥81L 9062-2¥81 ! prrowl - (0) aual eoumisisal oousydwelo|ys
2051-2611L TOSL-L6LL =z zwl @ IHWYY {0} sueb gpas
— £08-045 108-025 idie
265-285 255-285 eys Suiwud {0g-) premicd LN
- DLb-L2D OLP-2L2F :{0) @ousnbas uolyeuLIa) uoRdUIOSURY § ] FUM
S6¢-292 G62-892 (o) souenbas uoleUIWLS) uchduosuel g1 mrE__m
. qa]t v 1600 29 00 vuns g
SOpNovIONU LEZ S3PRORAYONU 29T
097/, dNOQd LZZuiNOGd gP?> oy sjusmwo)

DA s 3OV Wi SaysEk
ld,...;.__DuL Au@c.,_cTsS.\\%ﬁj_.

(o'tsamar Iy
B e L AV
Lyra worpg aay

2 Ve)? So_,wmd%,m 4

o3z, 3Noad
lzz.aNoad

ey
o owv o= e’

J_.E@,M I GR0 A
i 0 AR YR oL ok
UGS 2P I ND- e . 2u0p _.,.Mq,wﬁ

. y wuu_:\s;q,é(_azo
— -1

aslansy
ELN

L

11 —,




(puens Aeuawa|dwos) | Z09-9956 saseq ubuo |}
B6v5-/20F SeSEeq (ulBlo g

\ﬂmfd)\imﬁk\. (puens Asgjuswsidwos) £Z01-91 62 Soseq :aust gy

J (puens Arejuswedwon) 959Z2-0£0z saseq :eusb aoueisisal uj|IcIdwy

GAh’Q P2 ‘qQ ks £68L-0zz seseq ubuo ond
€1.8-008 soseq :aus Buiund as1aA31 LOAD

© LMy M 9E0L-08/ ([2ubls LONBUILIB) LORAUDSLEL (A

) 0G/-£€2 so58G (UCIBa) {SIHXQ) BUPNSIYAI0g
£Z/-z29 soseq :adcyda GA

u\_\q{\,mﬂbv Gzl @.UJ 599-Z09 Soseq ays Buluop adiiny

’ Z09-32G saseq :8)Is uoiubooal (33) eseuosaul

‘Q(J. I*flq,trmuakw. &\_ On: Z09-6.6 saseq :adojda ,, sssudy
6E£G-zTs seskeq (uoiBal (SiHxg) BupasiyAlod

= T/ ZLS-0LG $8SEQ (UOPOD Loneniu) 91y
&G4 Soseq tays Bunuudusiowold 4|

LEP-¥L ¥ S8seq 1aus Buiwud pieauo) ;7o
LS Seseq aowold L Tyo

SaPIIOd[INU gL09
Y LN/ZS3Ad 10) sjuswiwe

LBEY-G8CE S9%8q 1540 (pl08)) Jossaiday oo

¥5.2-L80Z $938q Wibuo zzewqd

9£6,-9/0) S8Seq 4y souBSISAI ulidusy

96.-6£0 SOSBg sJojeujwle) [BuondIOsuR) 7| puB L1 gt
£Z25-806 seseq ans Buiwud asisast siodiy

££5-916 soseq :Be) sulpnsiyfioy
£0S-1 2y s9s8q adoude ohw

POr-LLY Seseq laus Buiuon sdiynyy

SLy-€ly S9seq 191y uoissaidxy

£0-86€ $858q 1S8Y UoRENUGY

B0P-C8E S8SBY (410 UOASIDII

06£-0.¢ $9589 B)s Duuud pieamuny SIHa. d

€4£-69¢ saseq aus Buipuiq swosoqgy
YSE-0OtC soseqy uoiBsi ) susd

££€-79Z seseq eulis uoneuisue guu

o gsiHoaLd 8vZ-82C seseq {Ooey) Jojesado og

- upunoy Ao s1| geus

LZZ-91Z seseq uoifal |-
851-E61 seseq :uobal gp-

g ZsiHo/id u Z8€-061 saseq :uoibal sojowoid o

puna Ajuo st | egx ,

3 o'd’v
4 ZSIHo41d

M puiH

S8ploaIINu 9opy
¥ ZsIH211d 10) syuswiuon




bqrnm;\m..ﬁ%

PRO.S1 01T I EEG T ZBEESS 120, 20 TIDHNT 16528} 1A (76F5
L]
a4 b'0l

//\\\ Py SGH0L

0 = E#ﬁ@%
Ty mpud

1Moy

LY
LISV

1LY INGTY

1 AEnI
5

001 aenhauesd
A

e ien
Oy e

i N -4 7N

1HeN

INS SN

ury

a3 . —

VESED .| 1HO5E

18001 [WON

1EE) PP (09 1% Wlvle: g

T rpnag) 1358

; ) s ,
AN /

—

LPEEr IZA5Y 189ES Y DL LW TiBES | I/BEEYES 1p06 L) IRVIH

THE2%) Ik
1059%) 195053

1ROPET ATAAALYT

(== T
(SIH-ddD-21£0. aegianead
L“,of..;., e Tty Crnde T

,(..,.;...Lm. uNJ\ﬂu..v QJ ’\J.J_\.e.,mﬂﬂvurﬁ.,.,.« =

129020 Poaliy—-

LS9EL M=

LAF0G A 1

LRty

\T?vﬂa@ oA Al
ws ¢ hdk

vy P
T/ T

2Dk ITE

1k

1F554"

. BN

g

18520 mdre3] PROEY W0y 1§61 1US 105 120y 5oL oS
L, |.|.|..I. H — 1 - —, ] .— .
GYT T, O Esid DT Spelenn ST Lt 20




35S prom -
LLAC Z ALPHA Catalase intron
MCS GUSPIus
35S prom b

nosterm
RB -

Bem T
B o B

: % pVS1Sta
kanamycin (R) > |

PBR322 ori
pBR322 bom site pVS1-REP

ST j.rjﬁ?(lk':?sslt s‘;.~
ShANA Linder CSMOTIV
g}."r.,‘w:\'c'%-é—’-\, (,--tu\ll,;;{ @ .‘\,j‘;i.‘.’-{' 1)

Nae, 1 32—
pEarieyGate 303(C-Myc)
119dY T
] S3hp—
A -l
i —
Bail 1T1D -

}z{mﬂm/ﬂo‘;\l
&L(Sﬁjh i




Desdonchan eotvr: pHOWFSF.C (karim) efal. AC5

Sac] (2134

‘Sacis (3936)

[‘wﬁi A= \ \ . “aR2

- N e (G2 2138

\r—- IR \ Wrwi (4735 454
W\

RB ¢ qus -abiﬂvq

A3t (67 ; Ase! (5610
—_— T358 Nrui (5376)
Mol (G474)

"“‘—A [T LN bﬂd’a\é\l -
sm Sp(;m‘f(;dmm\ N 8 / 50/(13‘,“{, {[u,,
_ \ i ’__/.' - Asel (G27) Rg m“T o~ (sz}
R A i ) 3 oYL Lm
) ¢}7 A ,l‘ / o - A3l (1505 - <. ﬂ . \)5
M@-{l bahctn / - MJI"O}’ i ‘ ‘ Sacii (2014)

E:L'- ﬂﬁ[‘& ('\ﬂ/‘ E tju,(. L’Llai'\—ldﬂk N . e 2150)
{ l«.\j C[Of’\ed in domnehe a) =& " Smai (2142
AV P i ,\Q . Xbaff2i51)
*3 ;'3._ ,,\ " Sealr10)
‘i $OORT) o ttR1
el ‘,9?87 S \ pHGWFST7.0 o
o 13030 bp h o ;o;rmag)
e > €1 cigl 0~ : {" & .mﬁ.-_n
'L'{’ (ZR UJJ. -Guiu ‘fzp 200 - i cedB rqm o f)
ES P = GEP W t.\\v 3 H"a'b i \-. Xrnal (3537)
B ef‘u':’m\" ) N Smal(353y)

Comments for pDEST™17
6354 nucleotides

T7 promoter: bases 21-40
Ribosome binding site {RBS}: bases 86-92
Initiation ATG: bases 101-103

6xHis tag: bases 113-130

allR1: bases 140-264

Chlaramphenicol resistance gene (CmR): bases 373-1032 (S
ccdB gene: bases 1374-1679 ) <y
aliR2: bases 1720-1844 /E;,/,W/pf'aw T
T7 transcription termination region: bases 1855-1983 L ’

bla promoter: bases 2471-2569

Ampicillin {bfa} resistance gene: bases 2570-3430

pBR322 origin: bases 3575-4248

ROFP ORF: bases 4618-4810 (C)

C=complementary strand
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Fig. 1. pYeDP60 map- Arrows indicaie the positions of the forward and revers
primers. ADE2 and URA3 represent the yeast genes used for transformation selection
BLA represents the AmpR gene for E. coli selection. GALIO-CYCI promoter and PG
terminator represent the promoter and terminator used for cDNA expression of CY
OREs. ORI 2 micron is the replication origin of the yeast 24 plasmid, ORI coli repr

sent the replication origin of puC 19.



