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------- Original Message --------
Subject:RE: Modification Form: Koropatnick
Date:Tue, 22 Sep 2009 11:04:39 -0400
From:James Koropatnick <jkoropat@uwo.ca>
To:'Jennifer Stanley' <jstanle2@uwo.ca>
CC:'Peter J Ferguson' <peter.ferguson@uwo.ca>
References:<4AB3F6A8.3060709@uwo.ca>

Jennifer, the virus used in this study will generated by us in HEK293 cells.
We will use commercially-prepared vectors and (from AdMax) that we will
transfect into the host cells. The host HEK293 cells will then produce the
virus and package it, by a well-understood and standard. The virus that is
produced cannot replicate itself in the glioblastoma cells that will be
exposed to it.

James Koropatnick

Professor and Director, Cancer Research Laboratory Program (CRLP), London
Regional Cancer Program
Assistant Director and Scientist, Lawson Health Research Institute
London Health Sciences Centre, London, Ontario, Canada
Director, CIHR/UWO Strategic Training Program in Cancer Research and
Technology Transfer (CaRTT)
Departments of Oncology, Microbiology and Immunology, Physiology and
Pharmacology, and Pathology
The University of Western Ontario
790 Commissioners Road East
London, Ontario, Canada N6A 4L6
E-mail: jkoropat@uwo.ca
Telephone: 519-685-8654
Fax: 519-685-8673
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Information for Biochazard Approval and Animal Protoco] Modification

The adenoviras that will be used for these studies is made from a commercially available kit
called AdMax (www.microbix.com). The company product information sheet and the primary
reference research article are attached. Brefly, two vectors are cotransfected into HEK 293 cells
that generate and package the new adenovirus. One vector codes for a modified version of the
type 5 adenovirus and the other codes for the foreign gene of interest. The virus produced is
non-replicative.

Infection of cells with the adenovirus wil] result in protein expression of RGS2 and the RGS2
minigene (a small fragment of full length RGS2). It is not expected that any discernable change
in cellular phenotype will occur from the infection, aside from a reduction in their proliferation
rates.

The proposed work 1s an extension of our /n virro studies that characterized the anti-proliferative
properties of RGS2 and the RGS2 minigene in U87 glioblastoma cells. We have secured
funding from WORLDiscoveries (C4 POP) to examine their potential anti-tumour effects in an
in vivo animal tumor model.
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Re: Viral Vector Policy and Koropatnick project

1 of2

Subject: Re: Viral Vector Policy and Koropatnick project

From: Alayne Brisson <Alayne.Brisson@lhsc.on.ca>

Date: Fri, 04 Sep 2009 16:14:02 -0400

To: Donald J Koropatnick <jkoropat@uwo.ca>, Jennifer Stanley <jstanle2@uwo.ca>

Hi Jennifer,

There is reference to the virus used here in the second paragraph of the manuscript
that is attached. It states: "First-generation Ad vectors typically have foreign
DNA inserted in place of early region 1 (El) and/or E3. El-depleted vectors are
replication deficient and are propagated in El-complementing cells such as the 293
cell line (Graham et al., 1977)."

E-1 depleted vectors are the type that are to be used in the protocol.

Cheers,
Alayne

| Jennifer Stanley <jstanle2@uwo.ca> 04/09/2009 3:46 PM >>> |||

Hi Dr. Koropatnick
Can you provide the information/documentation for question #1?

Thanks,
Jennifer

hkhkhkhkhkhkhkdhhkhhhkhhkdhhkhkhdhkkkhkkdkdkhdhdkkdhdkkhkdhdhkdkxkd

Hi Jennifer, Thanks for the extra info. To answer your questions:

1. Does this gene have oncogenic potential?

NO

2. Are there two viruses? One with full length RGS2 and one for the truncated
version?

Are both to be used?

There are 3 viruses that will be used total. One is packaged with full-length RGSZ,
one is packaged with a truncated segment of RGS2 and the last is the empty
adenovirus vector.

Sorry for the confusion, I am not so familiar with this new project myself.

Alayne

This information is directed in confidence solely to the person named above and may
contain confidential and/or privileged material. This information may not otherwise
be distributed, copied or disclosed. If you have received this e-mail in error,
please notify the sender immediately via a return e-mail and destroy original
message. Thank you for your cooperation.

Microbix_supplement.pdf Content-Type: application/pdf

9/8/2009 9:13 AM



Viral Vector Policy and Koropatnick project
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Subject: Viral Vector Policy and Koropatnick project P[’L{S pmhj((jf()
From: Jennifer Stanley <jstanle2@uwo.ca> J ru ec tor
Date: Wed, 05 Aug 2009 11:39:06 0400 ( Urfedt PECI®

I ed
To: "Gregory A. Dekaban" <dekaban(@robarts.ca>, "Gerald M. Kidder" <avpres@uwo.ca> PO oty

Hi Jerry and Greg:
I am looking for some advice on how to apply the Viral Vector Policy (attached) to

the following protocol: The information in red below is from the Animal Use
Protocol/Researcher. The statements in quotes is directly from the Protocol.

Rodents are being injected with "U87 cells infected with adenovirus. The UB7 cells
will not shed the adenovirus and therefore the virus will be contained with the
tumour in the animal"”

Details on adenovirus: adenovirus type 5, replication incompetant

Vector: p?ElsplAllox

Source of vector: www.micrbix.com

Gene transfected: RGS2

Details: "Infection of cells with the adenovirus will result in protein expression
of RGS2 and the RGS2 minigene (a small fragment of full length RGS2). This should
inhibit proliferation."”

Based on the viral wvector policy, I would classify this as Level 2 (assuming that
proliferation is really inhibited). If the researcher provides evidence (that that
the wvirus is not shed or is only shed for a limited time), he could potentially
lower the containment (ie Level 1) or limit the duration of the containment
regquired. However, the Researcher plans to use Containment Level 2 at this point.

Any thoughts on this would be appreciated!

Jennifer

Viral ¢ licv Final J 2009.0df Content-Type: application/pdf
i e S P Content-Encoding: base64

1 of 1 9/18/2009 5.59 PM
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Microbix

Biosystems [nc

AdMax™ Adenovirus
Vector Creation Kits

Clona, catransfect and GO! Small shuttle plasmids, single cloning step, catransfections without
restriction, 100% reliability. The simplest, most efficient, most flexible system for construction
of adenovirus expression vactars.

HOW FAST? How fast can you ¢lone your gang into @ small pUC based shuttle plasmid
and prepare 100mg plasmid DNA? Add 7 to 10 days to that!

HOW EFFICIENT? Approximately 100 fold more plaques rescuad than with previous
wo plasmid methods.

HOW RELIABLE? if your exprossion cassette is less than 7-8 kb and your transgene

product is nontexie, 100% of recombinant viruses should contain and express the ransgene.

Use your favourite promoter or usa the high efficiency MCMV IE promoter provided with our kits.

HOW SIMPLE? Only two steps. No homalogous recambination in difficult 10 handle
bacterial systams; use your favourite bacterial strain. No transfer of candidate plasmids from ane
bacterisl strain 1o another. No need for expensive, exotic restriction enzymes or for
linearization of plasmid DNA prior to cotransfaction of 293 cells. The systern doas aat require
lambda packaging or yeast technologies thet are not standard procedures in the majority of labs.

HOW FLEXIBLE? Casseties can be inserted in £1 or E3 or transgenas ¢an be cloned into
both regions. Fer example 3 transactivator can be inserted in E3 and a ragulated expression
cassetta in E1, Vecrors can be designed with an E3 deletion, a wild type E3 region or, if the
Transgene in E1is small, a stuffer sequance can be inserted in E3 to prevent farmation of RCA,
You have a choice of two site specific recombinases: Cre or FLF, with similar high rescue
efficiencies.

HOW EXPENSIVE? The initial cost of our kits is competitive with othar systermns,
but unlike othar kits ours allow for an infinite numbier of vector rescues. If you can grow

plasmid DNA there is no need w0 purchase our kits more than once.

1 ADENOVIRUS TECHNOLOGY R
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Figure 1 outlines the principles of the AdMax™ system with Cre-lox as an example.

Recombination in catransfected cells introduces the gene of interest into infectious Ad DNA
while simultaneously excising the recombinase gana™ Neither the small shuttle plasmid nar

the genomic plasmid need be digested with restriction anzymes prior to cotransfection.

AdMax~ for generation of Adenovirus vectors

100/0 Cre or FLP

aE3 o loxP or frt foralgn DNA
Parl
+ A LY shume TN
plasmid loxP or frt
COTRANSFECT
293 CELLS
\ /519 specific recombination
loxP or frt

IR y foreign DNA J]; 10 days TR

i l _b;

———p3

RECOMBINANT VIRAL VECTOR

Any E1 complementing cell fine such a3 293 cells, 911 cells or PERCS eells can be used

for cotransfections. Although rescue of viral vectors is highly efficient fover 100 fold greatar

than with the original two plasmid methad of Bett et al3), and 100% of viruses generated by

cotransfection should carry the transgane, it is good labaratory practice to build up working

stocks of virus from plaque isolates befere extensive experimentation. Microbix provides

low passage 293 cells that sre especially culured to maintain the strong adhkerence and

plague forming praperties of the original 293 cells. For rapid production of veetars to be used

in preliminary experiments, it may be possible to produce recombinant viruses by incubating

call cultures under liguid medium following cotransfections.
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For consultation en AdMax™ or to obtain
a quotation please contact:

CUSTOMER SERVICE

MICROBIX BIOSYSTEMS INC.
416,234.1624

1.800.794.66%4

Fax: 4162341626

customer.service@microbix.com

Phone:

www.microbix.com

3 ADENOVIRUS TECHNQLOGY
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Because the only restriction enzymes required with the AdMax™ system are common
enzymes used for cloning into the small shuttle plasmids the AdMax™ system is simpler and
more economical than methods requiring rare cutrere*. Margover those rascua protacols
ypically use enzymes such as Pac | or Swal to linessize plasmid DNA prior to transfection,
If the transgene contains these sites then these methods are not practical. Pacl sites,
for exarnple, aro found surprisingly often in eukaryotic DNA,

The E3 delated genemic plasmids contain a unique Facl claning site in E3. It is possible
To insert a raponer gene or & gene for a wransactivator in the E3 region to create @ modified
genomic plasmid that can then be combined with cassettes inserted in the E1 shutle
plasmid, Thus, for example, & saries of vectors expressing ganes under regulation by tet or

by RU4BS can be readily constructed using the AdMax™ system,
AdMax™ Adenovirus Creation Kits Available

CATALOGUE #
PD-01-64

PRODUCT

Kit D (contains pOC311, pDC312, pDC3NS, pDCITS,
pBHGIloxAE1,3Cre, and pFG140)

Kit E (contains pDCS11, pOCE12, pDC51S and pDC514,
pBHGIrLARY,ZFLP, and pF(G140)

Kit F (contains pDC411, pDCA12, pDC415, pDCA16, pEHGI0,
PBHGE3 and pFG140)

OV IR R RS
pDCan ‘
pbC4a12
pDC415
pDCa16

F-01-65

PO-0T-67

I ']3 i
PD-01-29
PD-07-30
PD-01-31
PD-01.32
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A High-Efficiency Cre/loxP-Based System for Construction
of Adenoviral Vectors

P. NG.' RJ. PARKS,2 D.T. CUMMINGS,' C.M. EVELEGH,' U. SANKAR,' and FL. GRAHAM’"

ABSTRACT

Adenovirus (Ad) vectors provide a highly cfficient means of mammalian gene transfer and are widely used
for high-lcvel protein expression ip mammaliaa cells, as recombinant vaccines and for penc therapy. A com-
monly uscd method [or constructing Ad veetors relies on in vive homologous recombination between two Ad
DNA-containing bacterial plasmids cotransfected into 293 cells. While the utility of this two-plasmid approach
is well established, its efficiency is low owing to the inefficiency of homologous recombination. To address this,
we have developed an improved method for Ad vector construction based on Cre-mediated site-specific re-
combination between two bacterial plasmids, each bearing a loxP site. Ad vectors arc generated as o result
of Cre-mediated site-specific recombination between the two plasmids after their cotransfection into 293 cellg
expressing Cre recombinase. The frequency of Ad veetor rescue by Cre-mediated site-specilic recombination
is significantly higher (~30.fold) than by in vive homologous recombination, The efficiency and relinbility of
this method should greatly simplify and expedite the construction of recombinant Ad veclors for mammalian

gene transfer.

OVERVIEW SUMMARY

Ad vectors are commonly constructed by homologous re-
combinotion between two plasmids cotransfected into 293
cells. This method has pumerous advantages but cesults in
low numbers of plaques owlng to inefficient recombination.
We hove doveloped an improved method based on Cre-me-
dinted site-specific recombinstion, which results in veetor
rescue st frequencies ~30-fold higher thun by homologous
recombination. This method should prealy simplify and ex-
pedite the construction of recombinant Ad vectors for mam-
mualion gene transfer.

INTRODUCTION

BENOVIRUSES {Ads) possess several features thsat make
Alhcm strrective as mammalian gene wunsfer vectors. They
can efficiently infect a wide varicty of guiescent and prolifer-
uting cell types from various species to direct high level viral
gene expression, their 36-kb double-stranded DNA genome can

be manipulated with relative ease by conventional molecular
biology techniques, and they can be readily propagated and pao-
rified to yield high-titer preperations of stable virus. Conse-
quently, Ads have been extensively used us vectors for recom-
binant vaecines, for high-level protein production in culwred
cells, and for gene therapy (Berkacr, 1988 Grabam oand Pre-
vec, 1992; Hiu er ek, 1997, 1999).

First-generstion Ad vectors typically huve foreign DNA in-
sened in place of early region 1 (E1) andfor E3. El-depleted
vectors we replicalion deficient wnd we propagated in El-com-
plementng cells such as the 293 cell line (Graham et al., 1977),
A number of straiepies for Ad vector construction have been
developed (Gerard and Meidell, 1995, Graham and Prevec,
1985; Hiw er al, 1995, 1998; Specior und Semaniego. 1995).
Typically, foreign DNA is inserted into a small shuttle plasmid
containing Ad sequences from the left cnd of the genome with
the F1 region deleted. The foreipn DNA can be rescued into
virus by direct in vitre ligution of the shutde plasmid with vi-
ra) DNA digested with appropriate sestriction cnzymes or by in
vivo homologous tecombination after cotransfecton of 293
cells with the shuwde plasmid and reswicied viral DNA. How-

'Oepurtment of Biology, MeMaster University, Hamilton, Onisrio, Conada, L8S 4K,
*0uaws Genernl Hospitl Researen [nsiitute, Otowa, Onwrio, Canuda, K1H 8L6,
IDepartment of Pathalogy, MeMustar University, Homilon, Ontarie, Cansda, LES 4X1.
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ever, the usefulness of these methods is hampered by the large
size of the Ad genome, which limits the number of useful re.
striction sites available for the in vitre ligabon method, and by
the inefficiency of homologous recombination. Another disad-
vantage is the requircment for infectious viral DNA as a sub-
strate, which can resulr in parental virus contamination due to
incomplete digestion or self religation.

A popular method for Ad vector construction relies on in
vivo bomologous recombination between the overlupping Ad
sequences of the shuttle plasmid and an Ad genomic plasoid
after their cotransfection into 293 cclls. The Ad genomic plas-
mid is modified to be noninfectious, thereby virwally elimi-
nating amy possibilicy of generating virusas other than the de-
sired recombinant (Bent et al., 1994). The urtility of this method
15 well proved, bul vector tescue is sometimes difficult, perhaps
owing to Inefficient homelogous recombination in cotrans-
fecred 293 cells. In an arttempt to overcome Lhis limitation meth-
ods have been developed thut moke use of homolegous re-
combination berween (wo plasinids in Escherichia coli
{Chartier er al, 1996; Crouzcet ef al, 1997: He er al., 1998) and
yeast {Ketner er al, 1994). However, these appreaches arc more
complex, time consuming, and technically demanding, the for-
merrequiring transformation of an unconvendonal £, celi straun
followed by transfer of candidate plusmids to a second E. cofi
strain tor large-scale plasmid DNA prepurstion. The latter
method requires yeast cell culuee and manipulution, which is
nol routine in most laboratories. A more recently described
method invelves transfection of 293 cells after in viivo ligation
of foreign DNA into an Ad genamic plusmid (Mizuguchi and
Kuoy. 1998). However, the recombinant plasmid must be di-
gesred with ot Jedst Iwo rastriction en2ymes prior to transfec-
tion into 293 cells, thus rendering this method unsuituble [or
fareign DNAs thut contain recognition sequences for these en.
zymes.

Considering the importance of the Ad vector ax a tool for
mammalian gene transfer, especislly in the emerging field of
human gene therapy, development of improved systems for
their efficient and reliable construction is clearly important.
This study describes a simple and efficient method of con-
stracting Ad vectors based on Cre-mediated site-specific re-
combination between rwo bacterial plasmids after their co-
transfection into 293 cells expressing Cre. The flexibility,
eificiency, und reliability of this mecthod promise 10 greatly sim-
plify and expedite consuuction of Ad vectors [or mummalian
gene wansler.

MATERIALS AND METHODS

Consiruction of plasmids

Plastnids were constructed by stundard protocels, prepared
by the alkaline lysis method (Birnboim and Doly, 1978), and
purificd by CsCl density-gradient centrifogation (Sambrook er
al., 1989). The plasmid pCAJ6lox was consiructed by inser-
ing a synthetc loxl sile (5" GATCCAATAACTTCGTATAG-
CATACATTATACGAAGTTATAAGTACTCAATTCG 37
and 5" GATCCCAATTCAGTACTTATAACTTICGTATAAT-
CTATGCTATACGAAGTTATTG 3') into the Bglll site of
pCA36 (Addison ar @l 1997). The plasmid pCa36loxa was

FROM- +51943Z7267
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constructed by dipestion of pCA36lox with Nrul und partu di-
gestion with Scal. followed by self-ligation to delete al) Ad se-
quences dowssteam of the loxP site, The plasmid pBH-
GloxAE),3 was constructed by replacing the 4604-bp BsI 1071
fragpment of pBRHGI0 (Ben er al, 1994) with the 2326-bp
EcoRViBstl 1071 fragment trom pAElsplAlox. The plosmid
pAE)splAlox wus constructed by inserting the syntheric {oxF
site (see above) into the Bglll site of pAElsp)A (Ben ef al,
1994).

Cells and viruses

Propagation of 293 (Greham ei al., 1977) and 293Cted (Chen
eral, 1996) cells was performed zs described {Hitt eral,, 1998).
Corrensfection of 293 and 293Cre4 with the appropriate plas-
mids wus used to generate Ad vectors that formed plagues on
the cell manolayer (Hitt et al,, 1998} and the infecrious Ad ge-
nomic plasmid pFG140 (Graham, 1984) was included to nssess
the wansfection efticiency. Plaques were jsolated and expanded,
and viral DINA was extructed and analyzed by restriction en-
zyme digestion as deseribed (Fit er af.. 1998). A-Galactosidase
expression from virus-infected or mock-nfected cells wus
determined by S-bromo-4-chlor 0-3-indolyl- B-0-galactopycana-
side (X-Gal) sraining as follows: X-Cal wus added, to a final
concentration of 0.4 mg/ml, o e culiure supernatant of mock-
infeeted or virug-infected cells after complete cytoputhic cffect
was observed, ond the cells were incebated ac 37°C for 1 hr

RESULTS AND DISCUSSION

We have previously developed a method for consuuecting Ad
vecwors based on in vive homologous recombination between
o bacterial plasmids cotransfected into 293 cells (Bew et of.,
1994). In this method, the forsign DNA is inscried into a smal)
shutde plasmid thut conrains a portion of the Js(i end of the Ad
genome including the inverted terminal repear (ITR). the pack-
aging signal, and i\ muwltple cloning region for insertion of for-
eign DNA in place of B1. The second plasmid used in this sys-
tem conteing essentially the entire Ad geneme bul is modificd
to be noninfectious. The foreign DNA is rescued into recom-
binant vituses by in vivo homologous recombination between
the overlupping Ad scquences of the two plasmids after their
cotranstection inte 293 cells (Fig. 1A),

While this method is widely used and well proved, the ef-
ficiency of veetor rescue is Jow. One possible explunation ix
that homologous recombination is a rate-limiting step in the
generation of infectious virus. Consistent with this hyporhe-
sis is the observation thar the number of plagues penerated
by transfection of 293 celly with infectious Ad genomic plas.
mids, such as pFG 140 (Graham. 1984). js ~7100-fold higher
thun that gencrated by a typical cotwansfection for vector res-
cue {F.L. Gruham. unpublished observations). It might there-
fore be possible to increase the efficienc y of vector rescue by
wsing a more efficient recombination system such as that ma-
diated by Cre, a recombinase, encoded by bacterioph age P1,
that efficieatly und specifically cotelyzes recombinstion be-
tween 34-bp rarget foxP sites (Hoess er al., 1982). To test this
hypothesis. we have developed a Cre-mediated site-specific
recorabination systern for the construction of Ad vectors and
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ADENOVIRUS VECTOR

F1G. 1. Conswuction of Ad vectors by (A) in vive homologous recombination afier covansfecion of 293 cells with a shuttle
plasmid (e.g.. pCA36) und an Ad genomic plasmid (c.g., ppHG10), (B) i vive homulopous recombination or Cre-mediared site-
specific recombination after corransfection of 293Cre4 cells with pCA36lox und pBHGIloxAEL.3, and (C) Cre-mediated site-spe-
cific recombination after couransfection of 293Cred cells with pCA36loxd and pBHCloxAE1.3. Ad sequences arc shown in black
and the position and orientation of the foxP sitc is represented by & white riangle. Only the relevunt portions of the shurtle plas-

rmids are shown.

have evaluated this method by cescuing a recombinant vee-
tor expressing f-galactosidase.

The plasmids used were derived trom pCA36 (Addison &
al., 1997) and pBHG10 (Bert ¢r al, 1994) (Fig. 2). The shutde
plesmid pCA36 conaing the left end of the Ad genome jn-
cluding the ITR. a packaging signul. and u laeZ expression cas-
sctte substituting tor the El region. The plasmid pBHG 10 ¢on-
wins essenliully the entire Ad genome but with an E3 deletion
and deletion of E1A sequences including the puckaging signal.
Neither plasmid wlone is capuble of producing infectious virus

FROM-  +5194327367

in transfections of 293 eclls; however, when corransfected, ho-
mologous recombination between their overlspping regions of
Ad homology results in a recombinant vector boaring the lacZ
expression cassette (Fig. 1A), To modify this system w0 vilize
Cre-medisted tecombination, a loxP site was introduced into
pCA36, immediately downstream of the lacZ expression cas-
setie, 10 generate pCA3Glox (Fig. 2) and into pBHGI10, imme.-
divtely upstream of the pIX gene, to generate pBHGloxAEB1 3
(Fig. 2). Cre-medimed recombination berween the JorP sitegs in
pCA3Glox and pBHGloxAEL3 was accomplished by comrans-
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FIG.2. Plasmids used to rescue recombinant Ad vectors expressing A-palactosidase. The plasmid pBHG10 contains cssentially

the entire Ad serotype 5 genome except for deletions encampussing E1A and the packaging signul, und the B3 regions (Bett er
al, 1994). The plasmid pBIIGloxAE13 was derived from pBHGI0 by insertion of s loxf site as described in Materials and
Methods. The plasmid pCA36 contains a portion of the left end of the Ad genome into which the lacZ expression casetic has
been inserted in place of the E1 region (Addison et al, 1997). A loxP site was inserted into pCA36 o generete pCAIGlox and
Ad sequences dowsnstceam of the loxP site in pCA36lox were deleted 1o generate pCA36loxa s deseribed in Materials and Meth-
ods. Thick Jines represent Ad scquences, thin lines represent bactedul plasmid sequences, and the position and oricntation of the
toxP site arc represemed by a white triangle. Plusmids are not drawn to scale,

fection into 293 cells expressing Cre (293Cred) (Chen et al.,
1996). The vector DNA stuclure generated by Cre-mediated
recombination is expected to be identica) o thut generated by
homologous recombination {Fig. 1A) except for a 54-bp inser-
ton containing 4 loxP site {Fig. 1B).

To compare the efficiency of vector réscue by homologous
recombination versus Cre-mediated recombinilion, 293 und
293Cred cells were coranslected with verious combinations of
shuttle plasmids and Ad genomic plasmids, in various amounts,
and the numbers of plaques generuwted were coonted. The re-
sults of u typical experiment are presented in Toble 1. The num-
ber of plaques gensrated by cowgansfecton of 293 cells with
pCA36 and pBHG10 provides o measure of the efficiency of
veetlor rescue by homologous cecombinubon. A simitar efti.
ciency was obtained by cotransfection of 293Cred eclls with
this plasmid combinaton, indicuting thot homologous recom-
binstion activity responsible for vecior rescue wis com puruble
foc both cell lines. A simiar sfficicncy was also obtained when
only one of the two plasmids used ro cotransfect 293 or 293Cred
cells contained a loxP site (pCA36 + pBHGIoxAEL3 or
pCA36lox + pBHG10) or when 293 cells were couansfected

FROM-  +5184327367

with pCA36lox and pBHGIloxAEL3. This wis expected since
vectors could be rescued only by bomologous recombination
because the requirements for Cre-mediated recom bination werc
not mec in these cowrunsfections. No plagues were obtained by
cotransfection of 293Cred cells with pCA36 and pBHG-
loxAE13 in the experiment presented in Tuble |, whereas in
other idenucal corransfections a few plagues were obtained
(Tuble 2), These rasolts illustrate that while vectar rescue can
be achieved by homologous recombination, its low cfficiency
can occasionally result in foilure.

In contrast to the Jow aumber of pluques generated by the
cotrunsfections described above, when 293Cred cells were co-
transfected with pCA36lox and pPBHGI0XxAE]LS the number of
pleques generated was ~30-fold higher, suggesting that vector
rescue by Cre-mediated recombination was signifieuntly more
efficicnt than by hemalogous recombination (Table 1), Twenty-
six plagues from this cotransfection were analyzed und all were
posirive for B-galictosidase expression and had the expected
DNA structure from Cre-metlinted recombination (data not
shown).

To confirm that the enhunced efficiency of vecror vescue by
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Tawre V. EFficiEncy or Ad VEcToR RESCUr 8y COTRANSFRCTION

FPlaques/dish (averagesdish)

Plasmid DNA/dIish" 293 celle 293Cred celis
pCAl6:pBHGILO 5:5 0.0.0 0{0 0,7, 2 0075
5:10 0.0 0,11(0.25 1, 0.0, 0 (0,25
10:10 20 1.1 1,2, 0,0 (0.25
pCA3G:pBHGIoXAEL 3 5-:5 g, 0 0 11025 0,0,0, 00
5:10 0,0,0, 1 (0.29) 0.0, 0,00
10: 10 0.0,2,1(0.75) 0.0,0, 0
pCA3Glox:pB HG10 5:5 1.3, 1, 01.25) 0. 1.0, 1(0.35)
5:10 0,1, 0, 010.25) 0.0,1,2 (0739
10:10 0,0,0 0@ 0,1,1,0(0.9
pCA36lox:pBHGIoxAEL3 §:5 1,0,0,1 (0.5 5,14, 20, 20 (17.25)
5:10 0,000 11, 15. 12, 16 (13.5)
1010 0,6, 1. 1, (0.5) 1B, 9, 10, 8 (11.25)
pFG140 0.5 99, 100 (99.5) 49, 50 (49.5)

*Micrograms of shutde plasmid :Ad genomic plasmid cotranstected per 60 tom dish of the indicated cell line.

cotransfeetion of 293Cre4 cells with pCA36lox snd pBHG-
loxAE13 was mediated by Cre. o derivative of pCA36lox,
called pCA3Glox A, was constructed from which Ad sequences
1o the right of the loxP site were deleted, thus vitally pre-
cluding vector rescue by homologous recombination. 293 und
293Cre4 cells were cotransfected with pBHGloxAE1,3 and ei-
ther pCA36, pCA36lox, or pCA3GloxA and vector rescue effis
ciencies were compired (Table 2). Consistent with the preced-
ing resulws, comansfeciions of 293 cells with pBHGIloxAEL3
and pCA36 or pCA36lox and cotransfecton of 293Cred cells
with pBHG10 and pCA36lox resulted in Jow numbers of
plaques, while cotransfection of 293Cre4 cells with pCA36lox
and pBIGloxAELS resulted in a ~20-fold higher number of
plagues, For pCA36loxA, cotransfection of 293 cells with
pBHGIoXAEL3 gave no plagues, as expected since virtually ul)
overlupping sequence homology required for vector rescue had
been removed from pCA3GloxA. However, cotrunsfecdon of
293Cre4 cells with this plasmid combinution resulted in o large
mumber of pluques, comparable te that obtained by cotransfec-
tion ¢f 293Cre4 cells with pCA36lex and pBHCloxAE1), in-
dicating thar increased vector rescue etficiency wus mediated
by Cre. Nine plaques generuted by cotransfection of 293Cre4
cells with pCA36loxA and pBHGloxAEL3 were analyzed, and

all were positve for B-galaciosidase expression and had a vi-
ra]l DNA structure expected from Cre-mediated recombinstion
{data not shown). In subsequent experimants 39 additional
plaques obtained from Cre-mediated recombination have been
anwlyzed and all were shown 10 express f-galuclosidase (data
not shown).

A method hus been described that uses Cre-mediaed re-
combination for ihe construction of Ad vectors; it involves
tansfection of 293 cells expressing Cre recombinuse (CRES)
with a shutle plasmid bearing o loxP site and infection with «
donor virus or ransfection with purified donor viral DNA con-
taining u puckaging signal flanked by loxP sites (Hudy et al,
1997). Cre-mediated excision of the donor virug packaging sig-
nal followed by site-specific Tecombination with the shuttlc
plasmid produces the recombinant vector. However, since Cre
is not 100% cfficicnt, the vector preparubions are contaminated
with the donor virus, which must be reduced by passage in
CRES cells (Hardy er al., 1997). This is in contrast o owr
method, which utilizes only noninfectious components so that
all infectious viruges gencrated are the desired recombinant,

We have now constructed a variety of shutte ptasmids eon-
taining & loxP site o0 permit cloning of virually any expression
cassetle Tor rescue into Ad vectors and several Ad genomic plas-

TasLe 2. Brriciency of Ad VeeTor REscue By COTRANSPECTION

Plaguesidish {average/dish)

Plasmid 293 cells 293Cred cells
pCA36® 1,1, 2, 6,2 3(2.5) 1,,2, 1,23 (1.
oCA36lox® 1,2,2,2,2,1(1.7) 41, 44, 41, 41, 44, 31 {(40.3)
pCA36loxA" 0,0 0,00 0( 41, 36, 55, 34, 24, 40 (38.9)
pFG140° 72, 72 (12) 150, 115 (132.5)

"All cotransfections pedforracd with § ug of the indicuted shuttle plasmid and
3 pg of pPHGLoXAEL3 per 60 mm dish of the indicated cell line,
*Qne microgram was ransiected par dish of the indicated cel) Lipe.

%)
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mids containing a {oxP site with either a wild-rype, or vadously
delered, E3 region. This system offers severnl advantages over
other metheds: (1) foreign DNA is cloned inw a smull, easily
rnappulared shutte plasinid of ~3.4-4.4 kb (2) the method re-
quires, as substrate for vector construction, only plasmid DNaA
thut cun be propagated in uny E. eoli strain rovunely used for
recombinant DNA manipalaton; (3) the plasmids do not re-
guire cestiction endonuclease digestion prier to coransfection;
(4) cotransfection of 293Cred cells results in u large number of
pluques, 50 thar successful rescue of the desired vector is prac-
veally guaranteed (unless the cxpression casserte encodes a
toxic product); and (5} all plagques generated contain the for-
cign DNA and have the expocted DNA structure. The simplic-
ity, reliability, and etficiency of our system should pready ex-
pedite the conmstrucden of Ad vectors for mummalian gene
transfer,
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This form must be completed by each Principal Investigator holding a grant administered by the
University of Western Ontario where the use of biohazardous infectious agents are described in
the experimental work proposed. The form must also be completed if animal work is proposed
involving the use of biohazardous agents or animal carrying zoonotic agents infectious to humans.
Containment Levels will be required in accordance with Laboratory Biosafety Guidelines, 3rd
edition, 2004, Health Canada (HC) 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 (Stevenson-Lawson
Building, Room 60) for forward to the Biohazard Subcommittee. For questions regarding this form,
please contact the Biosafety Coordinator at extension 81135. If there are changes to the
information on this form (excluding grant title and funding agencies) modifications must be
completed and sent to Occupational Health and Safety. See website:
www.Uwao.ca/humanresources

PRINCIPAL INVESTIGATOR {fﬁ - K X
SIGNATURE Q[//Mﬂ gy
DEPARTMENT Oncology " ' U
ADDORESS LHSC, Victoria Campus, Victoria Research Building, Room A4-41 A -1
PHONE NUMBER extension 58654 '

EMAIL jkoropat@uwo.ca

Location of experimental work to be carried out: Bullding(s) Victoria Research Building Room(s) A4
*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 it
being sent to Occupational Health and Safety (See Section 12.0, Approvals). For research being
done at Lawson Health Research Institute, London Regional Cancer Centre, Child and Parent
Research Institute or Robarts Research Institute, University Biosafety Committee members can

also sign as the Safety Officer.

TITLE OF GRANT(S):

CIHR MOP-49441, Metallothioneih in monocyté function, hormone responsiveness, and signal
transduction (Attachment 1)

CIHR MOP-62836, Antisense downregulation of thymidylate synthase as an anticancer therapy
(Attachment 2)

NIH RO1 ES11288-01, Mercury and monocyte activation (Attachment 3)

PLEASE ATTACH A BRIEF DESCRIPTION OF YOUR WORK, SUCH A THE RESEARCH
GRANT SUMMARY(S) THAT EXPLAINS THE BIOHAZARDS USED. PROJECTS
SUBMITTED WITHOUT A SUMMARY WILL NOT BE REVIEWED.

FUNDING AGENCY/AGENCIES CIHR, NIH

Names of all personnel working under Principal Investigators suparvision in this location:
i) Dr. Peter Ferguson
i Ms. Alayne Brisson
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iv) Dr. Julio Masabanda
v) Dr Reza Mazaheri

vi) Mr. Mark Niglas

vii) Ms. Kristen Reipas

viii) Mr. Alexander Sykelyk

1.0 Microorganisms

1.1 Does your work invoive the uss of microorganisms or biological agents of plant or animal
origint {including but not limited to viruses, prions, parasites, bacterta)? __YES __NO
If no, please proceed to Section 2.0

1.2 Pleasa comPiete the table below:

F-173

Maximum quantity to

Name of Is it known to Isitknowntobe [Is it known to
Biological be a human an animal be a zoonotic | be cultured at one
agent(s) pathogen? pathogen? agent? time?

YES/NO YES/NO YESINO
E. Coli DH101 _Yes XNo |[__Yes X No | __Yes X Nog4lires

__Yes _ _No j__Yes _ No |[__Yes _ No

_Yes _No|__Yss __No |_Yes _ No

__Yes _No | _Yes __No [__Yes __No
1.3 For above named organism(s) or biclogical agent(s) circle HC or CFIA

2

Contalnment Level required.

1.4 Source of microrganism(s) or biological agant(s)}? ATCC Bagteriology Collection

2.0 Cell Culture
2.1 Does your work involve tha use of cel! cultures?

If no, please proceed to Section 3.0

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

Coll Type Is this cell type used in your Source of Primary Cell Culture
work? Tissue
Human X Yes __No Cancer patients (LRCP),
thically obtained through the

Clinical Cancer Ressarch Unit

Raodent X Yes No Mice, VRL Vivarium or UWO
\Vivarium

Non-human primate __Yes X No

Other (specity) -

{

» DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
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2.3 Please indicate the lype of established cells that will be grown in culture in the table below.

[Cell Type Is this cell type used in | Specific cell line(s) Suppher / Source
your work’? — o
Hurman XYes __No Se6 lisl below WTCC
Rodent XYes __No See list below ATCC
Non-hurnan primate —.ves  XNo A
XYes __No Insecl: see list below |Co]|aborators in London

Other (specify)

Cell Cullure - Koropatnick Laboratory - London Regional Cancer Frogramn, Cancer Research
Laboratories - VRL

Cell Lines Used:

Hurnarn:
Anaplastic astrocytoma SF-268 7

Broast MCF-7, MDA-MB-435, MDA- MB 231, MDA.- MB -468, SK- BR 3
Cervical epithelial Helav

Colon tumour HT- 29 CaCo-2~

Epidermoid carcingma A431 v

Erythroleukemia K562 v

Foreskin fioroblast NIM3T3 v

Gastric adenocarcinoma AGS, Hs748T, N87Y

Glioma Ug/, A172, SF-295, SNB 19, U373MG »
Hepatoma Hep- B2

Kidney tumour 293T.(T-antigen-expressing)

Leukamia, promyelocylic HL-80~

Lung fibroblast W1-38 v

Lymphoblastoid W1-L2 ¥

Mammary epithelial line 1001-8 (ATCC) *#

Melanoma SK-MEL-5 v

Muscle tumour BCyH1 v

Non-small cell lung carcinoma A549 Hs20 ¥

Ovarian carcinoma OV-90 v

Pancreatic carcinoma PANC-3, Panc 0? 03, Panc 03 27, Panc 10, Ob
Prostate carcinoma DU‘145 LNCaP

Small cell lung carcinorma DMS114, DMS153, HSQ SHP-77 ,
Squamous cell carcinoma HN-5a v L4

Testicular Leydig cell tumour line MA10 ¥ 0/0 r,\wj
Umbilical vein epithslial cell (HUVEC) # e - - M o
Mo NCI-H2Y, pCL- A20S2, (OO SET, g ?j@y&
Rodent: O}@

Mouse kidney primary

Mouse embryonic fibroblast (MEF)
Mouse mamrmary tumour 2305
Mouse melanoma B16 F10
Chinese hamster ovary

insect.
SF9
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2.4 For above named cell types(s) circle HC or CFIA containment level required 1 2 3
All the above cells lines will be handled at containment lavel 2

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? X YES __NO
If no, please proceed to Section 4.0

3.2 Indicate if the following will be used in the laboratory
*  Human blood (whole) or other bodily fluids X YES __ NO Specify: hlood
Human blood (fraction) or other bodily fluids X YES __ NO Specify: white blood cslls

‘ Human organs {unpresenved) —_ YES X NO Specify
Human tissues (unpreserved) X YES __ NO Spscify: tumour tissue
3.3 Is human source known to be infected with and infectious agent __ YES & NO

If YES , please name Infectious agent
3.4 For above named materials circle HC or CFIA containment level required. 2

4,0 Genetlcally Modified Organisms and Cell lines

4.1 Will genetic maodifications be made to the microorganisms, biological agents or cells dascribed

in Sections 1.0 and 2.0 7 XYES __NO
If no, please proceed to Seclion 5.0

4.2 Will genetic sequences from tha following be involved:

« HIV
if YES specify
« HTLV 1 0r 2 orgenes from any CDC class 1 pathogens __YES X NO

if YES specify
¢ Other human or animal pathogen and or their toxins __YES X NO

if YES specify

4.3 Will imtact genetic sequences be used from
« S5V 40Large T antigen ___YES X NO___ If YES specify
» Known ancogenes __YES X NO___ IfYES specify

_YES XANO

4.4 Will a live vector(s) (viral or hacterial) be used for gene transduction __ YES X NO
if YES name virus

4.5 List specific vecior(s) to ba used:

4.6 Will virus be replication defactive __YES __NO

4.7 Will virus be infectious to humans or anmals ~_YES NQ

4.8 Will this be expected to increase the Containment Level required __YES __NO

« DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
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5.0 Human Gene Therapy Trlals

5.1 Will human clinical trials using the viral vector in 4.0 be conducted? _ YES X NO

If no, please proceed to Saction 8.0
If YES attach a full description of the make-up of the virus.

5.2 Wil virue be able to replicate in the host? __YES __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 ohtained? __YES _NO

6.0 Animal Experiments
5.1 Will any of the agents listed be used in five animals? ""VYEs  &NO
If no, please proceed to section 7.0

6.2 Name of animal species to be used __C. D~ 1 r\u[fw\ once

6.3 AUS protocol # . O © 4 ~O=0 - DH
6.4 If using murine cell lines, have they besn tested for murine pathogens? X YES __NO
7.0 Use of Animal species with Zoonotlc Hazards

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

including blood be used:
¢ Pound source dogs __YES XNO

+ Pound sourcs cats _YES XNO
+ Sheep or goats __YES XNO
¢ Non- Human Primates ___ YES X NO If YES specify species
¢ Wild caught animals __YES X NO |f YES specify species
colony #
8.0 Biological Toxins
8.1 Will toxins of biological origin be used? _ YES X NO

If no, please proceed to Sectian 9.0

8.2 If YES, please name the toxin

8.3 What is the LDsgo (specify species) of the toxin

9.0 tmport Requiremeonts

9.1 Wil the agent be iImported? X YES __ NO

If no, plesse proceed to Section 10.0
if yes, country of origin USA (pritmarily from the American Type Guiture Colleglion)

9.2 Has an Import Permit been obtained fram HC for human pathogens? X YES __ NO

+ DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 5 of 8

BECEIVED @2-14--68 12:45  FROM-  ~5134327367 TQO- Uid-KE-Jcc. Health FEBS/ 024



l4-MAR-2008 12:0¢ FROM-LAWSON HEALTH RESEARCH | +E19 432 7367 T-216 POCT/OIC F-173

9.3 Has an import permit been obtained from CFIA for animal pathogers? __ YES __ NO

9.4 Has the import permit been sent {o OHS? XYES _|
If yes, Parmit # BIO-L.RCC-0008

10.0 Training Reqguirements for Parsonnel named on Form

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

¢+ Biosafety
+ Laboratory and EnvironmentalWaste Management Safety

+  WHMIS

As the Principal investigator, | have ensured thal all of the personnel named on the form who will
be using any of the}o@amrdous agents In Sactions 1.0 to 9.0 have been trained.

ey, S

SIGNATURE

11.0 Containment L(‘)VGL}

111 For the work daseribed in sections 1.0 to 9.0, please underling the highest
HC or CFIA Containment Level required. 123

11.2 Has the facility been certified by OMS for this level of containment? X YES __NO

.11.3 I yes, please give the date and permit number;_\ARCw o) &(}O?

12.0 Approvals /:BMQ é“Q’J

UWO Biohazard Subgcommittes
Signature (_::»}\ - C 0 Qe
oae 1O Do g

Safoty Officer for Institution whm;c’a?aenmanls will take Dlace// QA é/ (///r 72 ”( //
- / o’ DNy )’hd«/ /;/‘(/

Signature o -’r W N ACD A
Date /f/{%f{/ (‘?9/5’/0;/1?_‘/)5-’ G ,/4?/ & / /ém
Safety Officer for Universily of Western Ontario (if different than above) [,';.,- (y_ffy/o 7 A/ca/'
Signature L Feamdeny €12 s
¢ - ] - yQI_h,wl N
Date o) | L LOOK R
! ﬂ&xi "\’\@-—Q/“"

* PESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED”
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