Approved Personnel

(Please stroke out anv personnel to be removed)

Additional Personnel

{Please list additional personnel here)

. MallhewMeGann Wwe

Hug=Ruh
Sunil Parapuram

Mehitegpoor

Approved
Microorganisms

Approved Primary
and Established Cells

Approved Use of
Human Source
Material

Approved Genetic
Modifications
(Plasmids/Vectors)

Approved Use of
Animals

Approved Biological
Toxin(s)

Monday, November 15, 2010

@e N

Please stroke out any approved
Biohazards to be removed below

S"’\O&

Gruo

S\\\(\*’F‘j €\ Lo b

Write additional Biohazards for
approval below. Give the full name
- do not abbreviate,

DH5 alpha, OmicsLink feline lentivirus

human {primary): -foreskin‘ rodent (primary):
mouse sla-, rodent {established): MH 3T3.
HEK 2937

Mouse

pTEN b GL;{ g_}\-ilL' 0 GL3 B iﬂ';
, D57y LA P, R AR
oba Rausp S b hwe

Page 1 of 2



PLEASE UITWCH CMATERPU N VFETY DAL SHEET OR EQUINNVQENT FOR NEX BIOH VL ARDS,
SOPLEASE CTFPACH 1V BRIEF DESCRIPTION (0 THE WORKE FIAT EXFLAUNS THE BHOHALRDS ESEDL AN HOR THEY HILL BE
NTRAED D SED ANDINSPONED OF

As the principal investigator, [ have cnsured that all of the personnel named on the form have been
trained. I 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, statf and students working in my laboratory have an up-to-
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MTA request for the following (From the University of Washington):
pGL3BARL
pGL3fuBARL
pSL3, pSL4
oSL5
pBARLS
pfuBARLS

pSLY9/rLuc



--- Original Message --------
Subject:Re: Biohazard Permit Modification - Leask Lab
Date:Mon, 22 Nov 2010 10:41:46 -0500
From:Shangxi Liu <Shangxi.Liu@schulich.uwo.ca>
To:Andrew Leask <Andrew.Leask(@schulich.uwo.ca>, jstanle2@uwo.ca

Hi, Jennifer,

Sorry for making confusion. These plasmids just contain Lentiviral-long terminal repeat.
It is lentivirus replication incompetent and does not carry oncogenic cDNAs, which
makes it Biosafety Level 2 (Section 3.2). We plan to use these palsmids to generate stable
b-catenin reporter cell line ( Section 3.2) to study wnt signaling in fibrosis. For this
purpose, we must produce some plasmids as described in Section 2.2 first, then using
these plasmids to transfect target cells.

Shangxi Liu



Chapter 8

Assaying B-Catenin/TGF Transcription with 3-Gatenin/TCF
Transcription-Based Reporter GConstructs

Travis L. Biechele and Randall 7. Moon

Abstract

Transcription-based reporters have been instrumental in characterizing the Wni/f3-catenin signaling
pathway and will be essential in the search for therapeutics aimed at combating diseases linked to aberrant
sienaling. In this chapter, we inwoduce a new improved Wat,/B-vatenin reporter system, B-catenin-activared
reporter (BAR), and its accompanying control reporter system, found unresponsive BAR (fuBAR). Trs
enhanced sengitivity, increased dynamic range, and lentiviral platform provide a reporier system that will
keep pace with the needs of scientists in the field.

Key words: Wnt, b-Catenin, Luciterase, Transcription, Reporter, BAR, TCF, LEF.

1. Introduction

The Wnt/B-catenin pathway is the best-studied Wit pathway in
part due to robust tools for measuring pathway activation both
in vivo and in vitro. Among the carliest and still commonly used
assays of Wnt/p-catenin signaling include phenotypic assays in
Drosophila (1), dorsal axis duplication in Xenopus (2), and pro-
liferation of C57 MG manumary epithelial cells (3). These assavs
were crucial for a substantial amount of the carly characteriza-
gion of the pathway. Much of the more recent characterization
of the pathway has relicd on the convenience of transceription-
based reporter systems. The first transcription-based luciferase
reporter of Wit /p-catenin signaling, TOPFlash, was designed
by Korinek ct al. (4). The TODFlash reporter contains three
TCF response clements (CCTTTGATC) upstream of a basal

Elizabeti Vincan (ed.), Wnt Signafing. Volume I: Pathway Methods and Mammalian Models, vol. 468
@ 2008 Humana Press, a parl of Springer Science + Business Media, Totowa, NJ
Book doi; 10.1007/978-1-59745-249-6
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B 3X TOPFlash

8X SuperTOPFlash
[ pGL3BARL

] pBARLS stabla line

¢-fos promoter while the control reporter, FOPFlash, contains
three mutant TCF response clements (CCTTTGGCC). TOP-
Flash was later moditied by Upstate Biotechnology to contain
three TCF response clements upstream of a minimal thymidine
kinase (TK) promoter. The TOPFlash reporter system provided a
reliable assay of pathway activation and was crucial for the iden-
tification and characterization of several pathway components.

As the characterization of the Wnt/B-catenin pathway turned
to identitying modifiers of the core pathway components, the
need for a more sensitive reporter developed. This niche was
filled by Ajamete Kaykas in the Moon lab with the construction
of the SuperTOPFlash reporter. SuperTOPFlash contains cight
TCF response clements upstream of Clontech’s minimal TA pro-
moter (5). This modification greatly enhances the sensitivity and
dynamic range of the reporter (Fig. 8.1a) providing a better tool
for characterizing modifiers of the pathway as well as the ability
to identify new components in Drosophila genome-wide RNA
interference (RNAi) screens (6). This was significant as Super-
TOPFlash was the first Wnt/B-catenin reporter responsive to
wingless in Drosophila cells.

The necessity to monitor Wnt/B-catenin signaling in non-
transfectable cells and achieve even greater sensitivity for high

+Control CM

+Wnt3a CM

Wnt3la CM Dilution Factor

Fig. 8.1. The BAR system has enhanced sensitivity and dynamic range when directly compared with TOPFlash and
SuperTOPFlash. A 10 ng of TOPFlash, SuperTOPFlash, or pGL3BARL were transfected along with 10 ng of pRLTK in
HEK293T cells seeded in a 48-well plate. HEK293T cells stably expressing pBARLS were generated as described in
Section 3.4. Cells were treated with specified doses of Wnt3a-conditioned media (CM) for 18 h. Luciferase activity was
measured as described in Section 3.5.2 and data are presented as fold activation over control conditioned media-treated
cells. B A monoclonal HEK293T cell line stably expressing pBARVS was generated as described in Section 3.4. Cells were
treated with either control conditioned media or Wnt3a-conditioned media for 30 h.
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throughput screening inspired the construction of the -catenin
activated reporter (BAR) system. The BAR system contains a
concatemer of 12 TCF responsc clements separated by unique
five-nucleotide linkers specifically designed to minimize recombination
that can lead to loss of TCF binding sites. This series of TCF
response clements is inserted upstream of Promega’s minP minimal
promoter, completing a functional promoter that drives the tran-
scription of either Firefly luciferase (pBARL), renilla luciterase
(pBARRen), or B-globin intron-linked Venus (pBARV) (Venus
is a variant of EYFP (7)). These reporters were inserted between
the long terminal repeats (LTRs) of a lentiviral-transducing plas-
mid. The result is a highly sensitive luciferase reporter with an
unmatched dynamic range and Venus reporter that allows a spatial
report of pathway activation (Fig. 8.1).

Control reporters, found unresponsive BAR (luBAR), were
constructed using the same strategy. They are identical to their
respective parent reporter with the exception that cach TCF
DNA binding clement contains a two-base substitution confer-
ring a non-functional clement (pfuBARL and pfuBARV).
The essentially identical nature of the control reporters provides the
most optimal experimental control, as well as allowing for identical
lentiviral titer production when generated side by side with the
responsive reporter.

A sccond version of the reporter constructs containing a
PGK promoter driving a puromycin- or hygromycin-resistance
gene was constructed for antibiotic selection in mammalian cells
(pBARLS, pfuBARLS, pBARLHyg, pfuBARLHyg, pBARVS,
pfuBARVS, pBARVHyg, and ptuBARLHyg). A third version
containing a PGK or EFla promoter driving dsRed (pBARVR
and pfuBARVR) was constructed for visual detection of cells
containing the reporter independent of reporter activation
(Fig. 8.2).

It should be noted that although the Wnt/B-catenin report-
ers appear to be very specific readouts of signaling, they are in
fact artificial promoters that may not faithfully reflect the activ-
ity of endogenous TCF/LEF response elements (8). Theretore
it is important to complement reporter data with a measure
of the transcription profile of known Wnt/f-catenin target
genes (see heep://www.stanford.edu/~rnusse/ pathways /tar-
gets.html and Note 1 for rarget genes). It is also important
to note that TCF/LEF-independent B-catenin-mediated tran-
scriptional activation will not be detected with these reporter
systems (9).

In the following sections, we outline protocols for using
BAR transiently, generating stable BAR cell lines, and measuring BAR
[uciferase activity.
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BAR - Beta-catenin Activated Reporter

fuBAR - found unrespeonsive Bela-catenin Activated Reporter

L - Firefly Lucilerase S - Puromycin Selectable Hyg - Hygremycin Selectable
V - Venus R - DsRed Selectable/Tracer Ren - Renilla Luciferase

s pmnt [12xTCF or mTCF[minP| FF Luciferase |

[LTR ] 12xTCF of mTCF[minP| FF Luciferase | LTR |
il ILTH! 12XTCF or mTCF| m|nPlﬁ-Globin] Venus |LTR |
peans  [ETA]12xTCF or mTCE| minP|_FF Luciferase |—| PGK |Purd’ [L7R]
veanus  [RRTI2XTCF or mTCE| minP|p-Globin | venus |- PGK | Purd’ [LTR.

pluBARVS

eeARLHva  [TRRTI2CTCE or mTCF| minP| FF Luciferase |—| PGK | Hyg" [LTR |

pfuBARLHyg
sieamia [L¥R] 12xTCF or mTCF| minP| B-Globin | Venus |—{ paK | Hyg" | LTR |

roannen®  [ETR] 124TCF or mTCF| minP| Ren Luciferase ek [Purd” | LTR |

poARvpok  [TETTETCF of mTCF| minP|p-Globin | Venus |—| PGK [DsRed| LYA |

pluBARVpgkR

poanvenn  [ETR] 12xTCF or mTCF| minP[p-Globin | Venus |—{EF1u[DsRed| LTR |

12xTCF | 12 TCF response elements Lentiviral Long Terminal Repezl

12xmTCF| 12 mutant TCF response elemenis Promega minP minimal promater

TCF Response Element - AGATCAAAGG B-Globin | 3-Globin Intronic Sequence
mTCF Response Element -AGGCCAAAGG

FireFly Luciferase Phosphoglycerate Kinase Promoter
Ren Luciferase|Renilla Luciferase Elongation Factor 1 alpha Promotar
eYFP Variant Puromycin Resistance Gene
DsRed Hygromyein Resistance Gene

Fig. 8.2. Multiple platforms of the BAR system make it a versatile reporter system.

2. Materials

2.1. Transient 1. 48-well cell culture plate.

Transfection 2. HEK293T or other transfectable cells.

?f R;pﬂrtfr ¢ 3. Lipofectamine 2000 (Invitrogen, Carlsbad, CA; cat. #1 1668-
) COMEEIRontaLy 027) or transtection reagent of choice.

DNA (cDNA) s P -

Overexpression Optimem (Invitrogen; cat. #3 9857062); —

or Small Interfering 5. Plasmids (seeNotes 2 and 3 ); pGESBARI., p L3th ;’RL‘ pRLTK
RNA (siRNA) (Promega, Madison, WI; cat. #E2241), cDNA of interest.
Knockdown 6. siRNA, shRNA, and carrier plasmid (backbone of ¢cDNA

expression plasmid or empty vector).

7. L-cell control and Wnt3a-conditioned media or purified
Wnt3a (ref. (10); see Chapter 2; ATCC, Manassas, VA;
CRL-2648 and CRL-2647) or (R&D Systems, Minnecapo-
lis, MN; cat. #1324-WN-002).
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2.4.2. Stable Venus
Reporter Cell Line

2.5, Luciferase Assay
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HEK293T cells.

Media: DMEM supplemented with 10% (v/v) tetal bovine
serum (FBS) and 1% (v/v) penicillin/streptomycin.

2x HEPES-buftered saline (HBS) pH 7.1 (0.22-um fil-
tered). To prepare 40 mL of 2x HBS, pH 7.1, add 5.6 mL
of 2 M NaCl, 4 mL of 0.5 M HEPES, pH 7, 60 ul.of 1 M
Na,HPO,, and 30.4 mL of dH,0.

2.5 M CaCl, (0.22-pm filtered).

Sterile water (0.22-um filtered).

Plasmids (scz Note 3) —i %ﬁ%’ﬁﬂ’f Afipst, g f‘p
BAR, and fuBAR in lentivir: platform.

150 mL Millipore Stericup-GP PES filters (Millipore, Bill-
erica, MA; cat. #SCGP UOL RE).

Beckman ultracentrifuge tubes (Beckman Coulter, Fuller-
ton, CA; cat. #344058).

Beckman SW-28 swinging bucket rotor.

Pasteur pipettes.

1x Tris-buffered saline (TBS): 50 mM Tris-HCI, pH 7.5, and 150
mM NaCl. To prepare, dissolve 6.05 g Tris and 8.76 g NaCl in

800 mL of ddH,0. Adjust pH t0 7.5 w ith 1 M HCland make vol-
ume up to 1 Lwith ddH,0. TBS is stable at 4°C tor 3 months.

nd pfuBARLS or pBARLHyg and pfuBARLHyg

virus.
pSL9 /rLuc virus.

Puromycin or hygromycin.

6-well and 48-well cell culture plates.

L-cell control and Wnt3a-conditioned media or puritied
Whnt3a (ref. (10); scc Chapter 2; ATCC, CRL-2648 and
CRI.-2647) or (R&D Systems; cat. #1324-WN-002).

pBARVS and ptuBARVS.
Puromycin.
6-well and 100-mm cell culture plates.

I-cell control and Wnt3a-conditioned media or purified
Wnt3a (ref. (10); see Chapter 2; ATCC, CRL-2648 and
CRL-2647) or (R&D Systems; cat. #1324-WN-002).

1x Passive lysis butter.

Firefly luciferase reagent.

Stop & Glo® reagent (Renilla Juciferase substrate and Firefly
luciferase antagonist; Promega).

96-well plate with white wells.
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2.5.2. High-Throughput
Assay

1. Dual-Glo™ Firefly luciferase reagent (Promega).
2. Dual-Glo™ Stop & Glo” reagent (Renilla luciferase reagent
and Firefly luciferase antagonist).

3. Methods

3.1. Transient
Transfection

of Reporter for cDNA
Overexpression

or siRNA Knockdown

3.1.1. Transiently
Transfecting Reporter
with cONA Expression
Plasmids

3.1.2. Transiently
Transfecting Reporter
with ShRNA or siRNA

Prior to the BAR system, the majority of Wnt/f-catenin luciferase
reporter assays were performed by transiently transfecting cells
with the Firetly luciferase reporter, a Renilla Juciferase normali-
zation plasmid, and ¢DNAs/siRNA/shRNA to be analyzed.
Although the transient reporter assay has a decreased dynamic
range compared with the stably integrated reporter, it is still very
robust and alleviates the production of lentivirus. The following
method is based on a 48-well plate format and can be modificd
for other plate formats by scaling based on the surface area of the
well. Each experimental condition is performed in triplicate. Spe-
cific transfection details for the transfection reagent used should
be followed according to manufacturer’s specifications (Lipo-
fectamine 2000 protocol: http://wwi.invitrogen.com/content/
sfs/manuals /lipofectamine2000_man.pdf).

1. Day 1: Plate cells at a density such that they will be 80% con-
fluent the following day.

2. Day 2: Transfect cells with 10 ng pGL3BARL or 10 ng

pGL3fuBARL, 10 ng pRLTK, vour construct(s) of inter-

est, and the appropriate amount of carrier plasmid using the

manufacturer’s protocol.

Day 3: It the cells will not be treated with a source of Wnt3a

or other modulators, then proceed to Section 3.5 to read

luciferase activity. Otherwise, treat the cells with Wnt3a or

other modulators (see Note 4).

(o8]

4. Day 4: Proceed to Section 3.5 for measuring luciferase activity.

1. Day 1: Plate cells at a density such that they will be 40% con-
fluent the following day.

Day 2: Transfect cells with siRNA or shRNA using the
manufacturer’s protocol for the transtection reagent used
(Lipotectamine 2000 protocol: http//www.invitrogen.com/
content/sfs/manuals/lipofectamine2000_man.pdf).

(8]

3. Day 3: Transfect cells with 10 ng pGL3BARL or 10 ng
pGL3fuBARL, 10 ng pRLTK, and the appropriate amount
of carrier plasmid using the manufacturer’s protocol.

4. Day 5: Treat cells with Wnt or other modulator if necessary.

5. Day 6: Proceed to section Section 3.5 for measuring luci-
ferase activity.
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The transduction plasmid backbone used for the lentiviral-compatible
BAR constructs and the lentiviral helper plasmids were provided
by the Naldini lab, Vita-Salute San Raffacle University, Milan,
Italy. This lentivirus is replication incompetent and does not
carry oncogenic cDNAs, which makes it Biosafety Level 2. The
virus is, however, competent for human infection, requiring the
use of personal protective guidelines, including double gloving,
the use of barrier tips, and collection ofall liquids in a non-aspirating
system for inactivation with 10% bleach. The following protocol will
yield high-titer virus that can be used to generate stable reporter
cell lines, assay Wnt/B-catenin signaling in cells that are difficult
to transfect such as primary cultures, or assay signaling in vivo.
BAR and fuBAR virus is made at the same time to ensure equal
titer. The pSL.9/rLuc plasmid can be used to generate lentivirus
containing a constitutive EFle promoter driving Renilla luci-
ferase for reporter assay normalization.

1. Day 1: Sced a 100-mm dish with HEK 293T cells such that
they will be 70-80% confluent the next day. If very high
titer virus is needed, scale up production to several 150-mm
dishes and adjust the transfection suggested guidelines based
on dish surface area.

2. Day 2: Prepare DNA cockeails for transfection as in Table 8.1.
Add 500 ulL (1,250 uL for 150-mm dish) of 2x HBS drop-
wise to the above cocktail and bubble with 10 strokes of
your pipette. Add drop-wise to you cells, gently mix, and
return to incubator.

3. Day 3: Remove media and dispose of media following proper
procedures for inactivation in 10% bleach. Replace with fresh
media.

4. Dav 4: Collect media and centrifuge for 5 min at 3,000x to
remove cellular debris. This media may now be used to infect
cells or can be concentrated to achieve higher viral titer.

DNA cocktails for transfection

100-mm Dish 150-mm Dish

ddH,0

2.5 M CaCl,

450 uL, - volume of DNA 1,125 ul = volume of DNA

50 puL 125 ul.

Transducing vector (¢.g., pBARLS) 4 ug 10 ug

Packaging vector (pSL4)
Envelope (pSL3)
Rev (pSL5)

Sug 20 ug

o

2ug u

3

4 ng 10 ng
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3.3. Lentivirus
Concentration

3.4. Generating Stable
Reporter Cell Lines

3.4.1. Stable Luciferase
Reporter Cell Line

There are two methods for concentrating virus. Concentrating
virus with 30-kDa molecular weight cut-off centrifugation filters
(Millipore Amicon Ultra car. #UFC903024) is a simple approach
to vield a 50x concentration, A Hmitation to this approach
is concurrent concentration of other components in the media
including serum and this may have deleterious affects on
the cell line to be infected. A second approach involves pelieting the
virus by ultracentrifugation. This technique is slightly more labor
intensive but atlows you to completely exchange the media and
vield a 500x concentration.

1. Aliquot 30-35 ml. of viral contining media into Beckman
ultracentrifuge tubes, match wbes by weight (use fresh
media to balance the tubes), and spin at 50,000x for 2 hat
4°C in the SW28 swing bucket rotor.

2. Carcfuily decant the supernatant and invert the tube on a
paper towel for 5 min (will have ~50 ul, supernatant plus
virus left in the rube).

3. Add 50 uL {or desired volume) of 1x TBS or 1x P'BS to cach
tube, scal with paraffin, and leave at 4°C overnight with no
shaking.

4. Piperee up and down three to five times and combine the
resuspended virus from cach rabe. Filter pooled virus with a
0.45-um filter.

A

Aliquot, snap-freeze in liquid nitrogen, and store at ~80°C.
Virus should only be freeze~thawed once, dictating the sive
of the aliquots.

For assays that do not require stable cell lines or the DsRed tracer,
the reporters without a selectable marker are recommended, as
they will produce higher titer virus. In this section, we cover
methods for gencrating stable luciferase reporter cell lines as wetl
as stable Venus reporter cell lines, The volume of viros used will
vary depending on the cell line and viral titer.

The following method describes the production of a polyclonal
reporter line. We want to stress that this is a general protocol
and variable factors such as a cell line's responsiveness to Wnt and
the sensitivity of vour luminometer will determine the amount
of virus needed to generate a perfect reporter line. [ntecting the
reportet line with pSLY /rLue virus provides constitutive expres-
sion of Renilla tuciferase providing normalization for siRNA
experiments or assays that do not involve transtection, To date,
we have generared over 40 stable reporter lines in vastly different
cell types. Although rare, we have found cell line exceptions in
which the reporter is not responsive to pathway activation,

1. Day 1: Seed a 6-well plate such that the cells will be 50%

confluent the following dayv.



3.4.2. Stable Venus
Reporter Cell Line
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2. Add three different doses of reporter virus and matching
doses of control reporter virus to the 6-wells. We typically
start with 200 ulL, 50 uL, and 10 uL of virus that has been
concentrated 50x.

(8]

Day 2: Replace the media with fresh media. As always, inac-
tivate viral containing media in 10% bleach.

4. Day 3: Transfer cells from each well to a 100-mm dish contain-
ing the appropriate concentration of puromycin or hygromycin
for selection.

Allow several days for selection and repopulation of the cells.

wn

Test cach reporter line by seeding cach line in several wells of
a 48-well cell culture plate. Treat each line with several doses
of L-cell control or Wnt3a-conditioned media and measure
luciferase activity the following day (see Section 3.5).

7. Choose the best reporter line and corresponding control
reporter line based on the dynamic range, expand the cells,
and frecze back several vials, as reporter activity has been
found in some cases to diminish over several passages.

8. For constitutive Renilla luciferase expression, seed the
reporter cells in a 6-well plate such that they will be 50%
confluent the following day and treat the cells with ditterent
doses of pSL9 /rLuc virus.

9. Repeat steps 6 and 7.

A stable polyclonal Venus reporter line can be generated using an
identical approach as the stable luciferase reporter line. The only
difference is thar reporter activity is measured by fluorescence
using a microscope or plate reader. The following protocol details
the use of fluorescence-activated cell sorting (FACS) to refine the
heterogeneity of the line. Bricfly, a stable pBARVS virus infected
cell line is generated. A monoclonal or polyclonal line with the
highest possible dynamic range is generated with two rounds of
FACS. In the first round, cells are stimulated with an EC50 dose
of Wnt3a-conditioned and a population of high Venus-express-
ing cells are collected. The population is cultured for several days
without Wnt3a-conditioned medium and then resorted for cells
that are not expressing Venus. This protocol yields a reporter
line with very low basal activity and robust response to pathway
activation (Fig. 8.1b).

1. Perform steps 1-5 from Section 3.4.1.

2. Test cach reporter line by seeding cach individual line in sev-
eral wells of a 48-well cell culture plate. Treat cach line with
several doses of L cell control or Wit3a-conditioned media
and visualize or measure Venus fluorescence the following
day. Choose the best cell line based on dynamic range and
determine the EC_, dose of the Wnt3a-conditioned media.
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3.5, Luciferase Assay

3.5.1. Low-Throughput
Assay

3. Seed a 100-mm culture dish with reporter ceils such that
they will be 70% confluent the next day.

4. The following day, treat the cells with the EC, | dosc of con-
ditioned media,

5. 18-24 h following treatment, sort the cells by FACS with a
narrow gate of the highest Venus-cxpressing cells.

6. Replate the sorted cells in standard growth media for ac
least 4 days to allow Venus expression to return to bascline.
Before proceeding to step 7, vou can restimulate a fraction
of the cells with the EC, | dose of Wnt3a-conditioned media
to check the integrity of the FACS.

7. Repeat the FACS and collect a narrow window of the lowest
expressing cells. The entire sorted population can be col-
lected as a single population or plated individually in a 96-
well plate to create a monoclonal line (Fig. 8.1b).

8. Expand the line(s) and freeze back several vials of cells.

The sensitivity and robustness of the BAR reporter allows for
measuring luciferase activity in a broad range of luminometers
and plate formats. BAR activity has been measured in luminom-
cters ranging from single-tube luminometers to high-throughput
plate readers. A greater than 1,000-fold dynamic range was
achieved in a 384-well plate format and it is foresecable that this
can be achieved in a 1,536-well format as well. The luciferase
assay reagent to be used depends on throughput of the assay. The
standard low-throughput reagent is Promega’ Dual-Luciferase™
reporter assay system (cat. #E1910). For high-throughput
assays, Promega’s Dual-Glo™ (cat. #E£2940) is recommended.
The robustness of the BAR reporter allows you to use a fraction
of Promega’s suggested volume of reagent. The following low-
throughput method has been optimized tor use on a Berthold
Mitras LB940 luminomceter and the high-throughput method
has been optimized on the Perkin Elmer Envision plate reader.

In the following method, the cells were plated and treated in a
48-well plate and the luciferase activity was measured ina 96-well
plate.

I, Aspirate cell culture media from cach well.

2. Add 50 ul. of Lx passive lysis butter and moderately rotate
for 20 min at room temperature.

3. Transter 5 ull of cach sample in duplicate to a 96-well white
well plate.

4. Program your luminometer with the following settings:

() Inject 10 ul. of Firefly luciferase reagent.

{b) Read rotal luminescence.
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{¢) Inject 10 pl of Stop & Glo® reagent.

(d) Read total luminescence.

FL

Express data as a ratio of Firefly relative light units to Renilia
relative light units,

3.5.2. High-Throughput In the foliowing method, the cells were plated, treated, and the

Assay luciferase activity measured in a 384-well plate. The volume of
culture media in cach well prior to measuring luciferase activity
is 40 ul..

1. Add 10 uL of Dual-Glo™ Firefly luciferase reagent using a
liquid dispenser and incubate for 10 min at room tempera-
ture (it using clear bottom 384-well plates, bare nuclei will
can be visualized it lysis is complete) (see Note 5).

2. Read togal luminescence.

Add 10 ul. of Dual-Glo™ Stop & Glo® luciterase reagent
using a liquid dispenser and incubate for 10 min ar room
temperature {see Note 5).

(S X

4. Read total luminescence,
Express data as a ratio of Firefly relative light units to Renilla
relative tight units.

ot

4. Notes

1. Two common Wnt target genes are axin2 and lefl. Real-
time PCR primers for analyzing the human transcripts are as
follows:

Axin2 forward: CTCCCCACCTTGAATGAAGA,
Axin2 reverse: TGGCTGGTGUCAAAGACATAG.
Letl forward: GACGAGATGATCCCCTTCAA,
Letl reverse: AGGGCTCCTGAGAGGTTTGT.

[\

The reporters in the Jentiviral backbones cannot be used for
transient reporter assays as the episomal forny contains a consti-
rutive promoter upstream ot the TCE response clements that
drives transcription independent of Wit /B-catenin signaling.
3. All reporter plasmids and lentiviral helper plasmids can be
obtained from the Moon lab by contacting cither author.

4. The dose of Wit3a-conditioned media and incubation time wili
vary based on the potencey of the conditioned media. We have
treated cells with Wnr3a-conditioned media for as little as 4
b and measured reporter activity above baseline. Common
incubation times are 12-24 h.
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5. The 10 plof Dual-Glo™ uciferase and Stop & Glo® reagent used
in Section 3.5.2 may be reduced even further. The only concern
is incomplete cell bysis, which may be overcome by supplementing
the Firefly reagent with Promega’s passive lysis buiter.
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-------- Original Message --------
Subject:Re: Leask Project involving I'eline Lentivirus
Date:Fri, 07 Aug 2009 15:40:37 -0400
From:Andrew Leask <Andrew.Leask@schulich.uwo.ca>
Te:Jennifer Stanley <jstanle2@uwo.ca>
References: <4A7C591D.800090 1 (@uwo.ca>

Dear Jennifer:
Thanks for the clarificatien; it is easy, then!

PTEN is a tumor suppressor, SO pverexpressing it wound not cause
tumorigenesis; it would suppress tumorigenesis,

See below

http://ghr.nlm.nih.gov/gene=pten

"What ‘s the normal function of the PTEN gene?

The PTEN gens provides instructions for making a protein that is found
in almost all tissues in the body. This protein acts as a cumor
suppressor, which means that it helps regulate the cycle of cell
division by keeping cells from growing and dividing too rapidly or in
an uncortrolled way....The PTEN enzyme acts as part of a chemical
pathway that signals cells to stop dividing and triggsrs cells to
undergo a form of programmed cell death called apogtosis. These
functions prevent uncontrolled cell growth that can lead to the
formatien of tumors."

So, I think based on this, it should be a Level 2.
Andrew
ws» Jepnifer Stanley <istanleZ@uwo.ca> 8/7/2009 12:41 BM >>>

Dr. Leask

I re-looked at the offical Committee's minutes, it states:

Based on revised viral vector policy, it is Level 2 plus unless
researcher can demonstrate overexpression of PTEN does not cause
—umourgenesis. *¥

Can you zlarify this? Sorry that I missec this!

Jeaniter



-------- QOriginal Message --------
Subject:Re: Containment Level request: teline lentiviral vector
Date:Wed, 21 Jan 2009 15:15:47 -0500
From:Geneviéve Lacroix <genevieve_lacroixi@phac-aspe.ge.ca>
To:Jennifer Stanley <jstanle2/@uwo.ca>

Tear Ms., 3vanlay,

3ased on the Human Patnogens I[mportation Regulations, Lo lmport Lhis
matarial you would need a containment level 2 permit for HEK 293 cel.s
and a notice for a purifiied lentivirus vector.

Mow, the actual contalnment and operational procedures related to the
laporatory work dons with trnis material Ls under your responsibility.
Re-ombinant material risk assessments are usually more complaxed
considering that we ars dealing with reacembinant material. I —an assist
you with this risk asszssment.

As a start HEX 233 zells alone are classified risk group 2 pathogans.

fertiviral work is normaliy conducted in a containment level 2 ohysical
laboratory with the addition of containment level 3 operational
oractices. However, fzline immunodeficiency virus is a Risk Group 2
animal pathogens, so you mignt decide that containment level 2 ohysical
and operational procedures are sufficient.

You also need to evaluate the risk of tha transgene. Is FPTEM an
oncogene? Does it affect the cell cyela? Can it increase the risx
Jroup?

Also consider the work intent? Is it large scale or laboratory scale
work? Will the infe=stion be carried in vitro or in vivo? Which species
and kind of cells are targeted by the pseudovirus?

vou meed to svaluats all these parameters and their risk levels in
order to determine the physical and operarional requirements. The
lowest containmant level requirements for this partisular workdue to
Fhe HZK 293 cells i1s containment level 2 (poysical and operaticonal) .
You might evalnats that contairment level 2 physical laboratory with
the additicn of containment level 3 operational practices or that
son-ainment .av=l 3 {ohysical and opsratiornall 1s more 3uirtable.
Personally, and this 1s basad only on the information available Co me
uld moss probably go for contalnment levs: 2
addition 2f contailnment lavel 3

at ths moment, I wWo
physical laboratory wizn En
— ] -

[¥3

N
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------- Original Message --------
Subject:Re: Biohazardous Agents Registry Form Modification - Dr. Leask -
Felinel.entivirus
Date:Wed, 10 Dec 2008 14:50:06 -0500
From:Andrew Leask <Andrew.Leask@schulich.uwo.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>
References:<49401091.3030207@uwo.ca>
<493FD5681.647C.0067 .0@schulich.uwo.ca>
<49401C56.5000404@uwo.ca>

http:/Awww safety.rochester.edufibe/ibevirus.htm

The above is a safety commiltee reference. [ will send the other information as
soon as | get it

>>> Jennifer Stanley <jstanle2@uwo.ca> 12/10/2008 2:45 PM >>>
Fabufous, thanks

Andrew Leask wrote:

> Dear Jennifer:

> Thank you for this note. 1 will be sending you a separate email { a brochure)
that confirms that the virus is feline based.

>

> We wish to use the 293 cells as packaging cells to grow up a feline virus which
will allow the overexpression of PTEN in primary rodent cells.

>

> | will send you the fax shortly.

> hast wishes
>
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PTEN (gene)

From Wikipedia, the free encyclopedia

In the field of molecular biology, phosphatase and tensin
homolog also known as PTEN is a protein which in
humans is encoded by the PTEN ;g,ene.[:)J PTEN acts as a
tumor suppressor gene through the action of its
phosphatase protein product. This phosphatase is involved
in the regulation of the cell cycle, preventing eells from
growing and dividing too rapidly. Mutations of this gene
contribute to the development of certain cancers.l?]

This gene was identified as a tumor suppressor that is
mutated in a large number of cancers at high frequency.
The protein encoded this gene is a phosphatidylinositol-
3,4,5-trisphosphate 3-phosphatase. It contains a tensin like
domain as well as a catalytic domain similar to that of the
dual specificity protein tyrosine phosphatases. Unlike most
of the protein tyrosine phosphatases, this protein
preferentially dephosphorylates phosphoinositide
substrates. It negatively regulates intracellular levels of
phosphatidylinositol-3,4,5-trisphosphate in cells and
functions as a tumor suppressor by negatively regulating
Akt/PKB signaling pathway.m

Contents

» | Function and structure
n 2 Clinical significance
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a 4 References
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Function and structure

The corresponding PTEN protein is found in almost all
lissues in the body. PTEN protein acts as a phosphatase 1o
dephosphorylate phosphatidylinositol (3.4.3)-trisphosphate
(PtdIns (3.4,5)P or PIP,). PTEN specifically catalyses the
dephosporylation of the 3° phosphate of the inositol ring in
PIP. resulting in the biphosphate produet PIP, (PdIns(4.5)
P2). This dephosphorylation is important because it results
in inhibition of the AK'T signaling pathway.

Page | of'd
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Phosphatase and tensin homolog (mutated

in multiple advanced cancers 1)

Crystallographic structure of human PTEN.
The N-terminal phosphatase domain is colored
blue while the C-terminal C2 domain is colored

red.!l
Available structures: 1d5r
[dentifiers
Symbols  PTEN; BZS; MGCI11227;
MHAM; MMACI!; PTENI,
TEP1
External  OMIM: 601728 MGI: 109583
IDs HomoloGene: 265
I:C 3.1.3.67
number
Gene ontology [show]
Orthologs
Human Mouse
Entrez 5728 19211
Ensembl ENSGUODUOL71862  ENSMUSGORO00013663
Uniprot  P604844 Q3UFBO
Refseq  NM 000314 NM_008960
(MRNA) (mRNA)

NP 000303
{protein)
location Chr 10; 89.61 Chr 19: 32.82 -
-89, 72 Mb  32.89 Mb
Pubmed 1] [2]
search

NP 032986

(protein)

The structure of PTEN (solved by X-ray crystallography. see flaure to the upper l'i}.{hll]]) reveals that it

http:/Zen.wikipedia.org wWiki/PTEN (gene)

1292009
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consists of a phosphatase domain, and a C2 domain: the phosphatase domain contains the active site
which carries out the enzymatic function of the protein, whilst the C2 domain binds the phospholipid
merbrane. Thus PTEN binds the membrane through its C2 domain bringing the active site to the
membrane-bound P{P 1o de-phosphorylate it.

When the PTEN enzyme is functioning properly, it acts as part of a chemical pathway that signals cetls to
stop dividing and causes cells to undergo programmed cell death (apoptosis) when necessary. These
functions prevent uncontrolled cell growth that can lead to the formation of tumors. There is also
evidence that the protein made by the PTEN gene may play a role in cell movement (migration) and
sticking (adhesion) of cells to surrounding tissues.

Clinical significance

PTEN is one of the most commonly lost tumour supptessors in human cancer. During tumor
development, mutations and deletions of PTEN occur that inactivate its enzymatic activity leading to
increased cell proliferation and reduced cell death. Frequent genetic inactivation of PTEN occurs in
glioblastoma, endometrial cancer, prostaie cancer, and reduced expression is found in many other tumor
types such as lung and breast cancet.

PTEN mutation also causes a variety of inherited predispositions to cancer.

Cowden syndrome: Researchers have found more than 70 mutations in the PTEN gene in people with
Cowden syndrome. These mutations can be changes in a small number of base pairs or, in some cases,
deletions of a large number of base pairs. Most of these mutations cause the PTEN gene to make a
protein that does not function properly or does not work at all. The defective protein is unable to stop cell
division or signal abnormal cells to die, which can lead to umor growth, particularly in the breast,
thyroid or uterus.

Other disorders: Mutations in the PTEN gene cause several other disorders that, like Cowden syndrome,
are characterized by the development of noncancerous tumors called hamartomas. These disorders
include Bannayan-Riley-Ruvalcaba syndrome, Proteus syndrome, and Proteus-like syndrome. Together.
the disorders caused by PTEN mutations are called PTEN hamartoma tumor syndromes, or PHTS.
Mutations responsible for these syndromes cause the resulting protein to be nonfunctional or absent. The
defective protein allows the cetl to divide inan uncontrolled way and prevents damaged cells from dying.

which can lead to the growth of tumors.

See also

» Multiple hamartoma syndrome
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. OmicsLink™ Human and Mouse Lentiviral ORF Expression Clone Types
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IV, Pseudovirus Production
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VI, Transduction of the Packaged Lentiviral Expression Clones

VI, Limited Use License and Warranty

(. Introduction

Currenly GeneCopogia has multipie sels 2F 20,000 hurnan and 15,000 mouse lentiviral ORF expression
clones in saveral lentiviral expression vectors. The FIV (feline leukemia virus) based vectors are considered
biclogically safe, yet have been shown to be as effective as HIV based veclars at \ransduction of genes into
a wide variety of dividing and non-dividing mammalian cells. Once cells are infected with the pseudaoviral
parlicles, the expression consiruct integrates with the genome in targsat cells and is stably expressed.,

Advantages of OmicsLink™ Lentiviral Human and Mouse ORF Exprassion Clones
1. High Efficiency of Gene Dslivery to Virtually All Cell T'ypes and Whole Model Organisms

2. High Expression Levels of Deiivered Genes
3 Self-inactivation and No Unwanted Viral Replication



Il. OmicsLink™ Human and Mouse Lentiviral ORF Expression Clone Types

Oncsbink™ Lantwiral Human and MoJse ORF Expression Clones are offered in the following vector typas

: Selection E
| Vector Promoter | Marker Tag i
-ﬂgggiver-Lv01 Lerti-CMV | No Mone o
pRecaiver-Lvd1 Lerli-EFia | Neomycin MNong .
pReceiver-Lv21 Lenti-CMY | Neomycin None _
pReceiver-Lvab Lenti-CMV | Neomycin_ N-Av .
pReceiver-1.v10 Lenti-CMY | Neomycin C-Avi 5
pReceiver-Lv35 Lent-CMV | No N-Avi + IRES-Biolin ligase
' pReceiver-Lv34 Lenti-CMV | Neomycin N-eCFP

pReceiver-Lv61 Lenti-CMV | No C-eCFP

| pReceivar-Lv62 ‘Lenti-CMV | Nsomycin C-eCFP

pReceiver-Lv19 Lenti-CMV__ | Naomycin N-eGFP

pReceiver-Lv04 Lenti-CMV | No C-eGFP

pReceiver-Lv08 Lenti-CMV | Neomycin | C-eGFP

pReceiver-Lv20 | Lenti-CMV Neomycin I N-eYFP

pReceiver-Lv0S Lenti-CMV | No C-eYFP

pReceiver-LvQ9 Lenti-CMV | Neomyein -8 YFP

pRacgiver-Lv23 Lenti-CMY | Neomygin N-Flag

pReceiver-Lv03 Lenti-CMV [ No C-Flag

pReceiver-Lv07 Lenti-CMY _ | Neomyein C-Flag ]
_pReceiver-Lvi3 Lenti-CMV | No C-Flag + IRES-eGFP
 pReceiver-Lv02 | Lenti-CMV | No C-HA

pReceiver-Lv0G | Lenti-CMV | Neomycin C-HA

pReceiver-Lv3d2 Lenti-CMV | No C-HA + IRES-eGFP
oReceiver-Lv64 Lenti-CMV__| Neomycin N-HaloT ag

pReceiver-LvB5 Lenti-CMY [ Neomycin C-HaloTag

| pReceiver-Lv3 1 Lenti-CMV__| No IRES-eGFP o
| pReceiver-Lv36 | Lenti-CMY | No | IRES-luciferase o
_pRecaiver-Lv40 . Lenti-CMV__ | Neomycin IRES-Neomycin

| pReceiver-Lv26 3 Lenti-CMV Meomygin _ | N:-Mye o
oReceiver-Ly1/ Lenti-CMV | Meormycin C-Mye )
pRecaiver-l.v43 Lenli-CMV _§ No C-Myct IRES-eGFP i
| pReceiver-Lvdd | Lenti-CMV No C-Myct IRES-eYFP |
pReceiver-L.v47 Lenti-CMV | Neamycin C-Myc+IRES-Neemycin
pReceiver-Lv18 Lenti-CMY | Meomyein C-Myc-His

lIl. Getting Started.

wWe recommeand on receipt of a new expression clone that the ptasmid is transformed nta OH5cc ar
aquivalent cells {ihe axpression giasmig contains the ampicillin sesistance gene) and that a madi-prap of the
plasmid is made. As the efficiency of iransfection is dependent on the quality of plasmid DNA, we
racommend the use of the QIAGEN Endotoxin-free Plasmid Kt or surificalion by CsCl gradient. Mormal
trans‘ections use 2ug of plasmid lor 2ach 10-cm plate.



IV, Pseudovirus Production

The lentivira] expression vactor contains the elements required for packaging, transduction. and slable
imagration of he viral expression conslructinlo genomic DNA, leading lo expression of he open reading
frama. However, it lacks the elemenls essential for transcription and packaging of an RNA copy of the
axpression construct into recombinant pseudoviral parlicles. These factors are supplied by a packaging kit
(Cat. # pLV-PK-01) that comes with a mixture of two packaging plasmids, pLY-PK-FIV and pLV-PKNSG
pLV-PI-FIV contains the struclural, requlatory, and replication genes required lo produce lentivirus. pLV-PK-
VSG expresses e envelope protein of vesicular stomatitis virus, which defines lhe range of infectible cells.
The packaging kil, pLV-PK-01, also has a positive lentiviral exprassion clone thal expresses eGFP prolein.

I's generale pseudoviral particles, producer cells need to be transienlly co-lransfecled wilh the exprossion
clone and packaging veclors. After transfection, the producer cells secrete pseudoviral particles into the
cullure media, The pseudoviral parlicles can be used to directly infect larget cells. The expression construct
is reverse lranscribed and integrated into the genome of largel cells, providing high levels of expression of
Ihe open reading frame of cheice, See figure 1 for schemalics of this process.
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Figure 1. Schemalics of pseudovirus production and infection of target cells
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1o lransfection.

2 Mix 10 ng of the packagirg olasmid mix with 2ng ¢f the lenliviral expression constivct (eGFP
contral plasmid at a 1 100 ratio may be included at this peint if desired).  Add the mixture to 400
0-MEM medium withcu! serum and anlibiotics. Agd 20 ul of Plus™ Reagent {Invitragan, Gat. #
11514-015). mix, and incubate at room temperature for 15 min.

3 Olute 30 pl of Lipofectamine™ Reagen! (Invitrogen, Cat. # 18324.111} inte 400 ul of D-MEM
medium without serum and antibictics. Mix genily.

4 Add diluted Lipofactamine ™ Reagent (from step 3} dropwise to ONAiPlus ™ Reagent complex
(from s*ep 2). Mix genlly by inversion and incubate at reom temperatyre for 15min.

5. While incybating the mixture in step 4 to form the fransfection complexss, wash the 293Ta cells

with 10 mi of D-MEM without serum and antibiotics. and then add 4 ml of D-MEM with 2% serum

and without aniibictics.

Add the DNA/ Plus ™ Reageny Lipofectaming ™ Reaganl complex (from siep 4} to he plate from

step 5, and mix complexes wilh medium genily by inversion and incubate at 37°Cina CO2

incubator overnight.

7. Replace the medium containing complexes with fresh D-MEM medium supplemented with 2%
sarum and antibiotics and conlinue incubation in the CO2incubator at 37°C . Peak virus produclion
is normally achieved 48 hours post infection. We racommend coliecting supernatanis at 24, 36, 43,
and 80 hours. Supernalants should be replaced with fresh O-MEM medium supplemented with 2%
serum withoul antibiolics,

3 Collect all 10 ml of the pseudovirus-containing medium in a 15-ml sterile capped conical lube, and
cenlrifuge at 3,000 rpm at room temperature for $ minutes to pellet cell debris,

9. Foilowing centrifugation, filter the supernatant through Millex-HV 0.45 pm PVOF filters (a low
gratein binding filter from Millipore, Cat #SLHVR25LS).

5

The supermatant containing the pseudoviral particles can be used directly to detarmine ihe pseudoviral liter
and direclly used to infect target cells in vitro as fong as the targel cells can survive in conditionad medium.
The supernatant can be stored at -80°C without cryaprotectant. Expect a 20-30% loss of viral liter with each

freezefthaw cycle.

V. Pseudoviral Titer Estimation

At this point we recamrend that the pseudoviral stock is titerad to ensure it is viable and to test what
fractian of target calls ¢an be transduced. This anables the number of copies of viral construct per target cell

to be conlrolled.

Psaudoviral titer is tormally achieved by mixing the aGFP conlrol plasmid al a 11100 ratio with the
expression construct as an internal control. Alteratively the eGFP conltrol plasmid can be expressed in
parallel as an external control. To delermine the refative pseudoviral titer, the packaged lentiviral exprassion
clone should e transduced inlo H1299 calls along wilh cell lires appropriate lo the user's experimental
system. Relative tilers may vary up lo 20 fold.

Day 1.

1. Eoc sach viral stock, plate H1299 cells in a 24.well plate at a density 010.6-1“0" cells per weli 24 hours
priof o viral infection, Add 1 ml of complate O-MEM medsum {with serum 3nd aatibiolics) and incudate ceils

at A7°C wilh 5% CO2 svernigh!
Day 2.

2. Prepare complete D-MEM medivm plus 0% FBS with Palybrane at a final concenleation of 3pg/ml. (The
aptimat conzantralion of Polybrane depends on call type and may need to be empirically determined, but 15
usually in the range of 2-10 pg/ml) Pregare anough for an axtra well a3 a negalive controi.

3. Remove sulture medium and replace with 0.5 ml of complate O-MEM medium with 12% serum and
Potybrene {frem Step 21 For each pseudoviral steck, usa three wells. Infect HI1299 salis by adding ! 4l of
wviral stock nto the first well {dilution factor of 500}, 10 1 of wiral stock into the second wall (diluticn factor of
0). and 100 pl of viral steck into the thrd well (Ailulon factor of 3). For one addilignal wel (mock wall
contesl), add B.8ml of D-MEM medwm wih Poybrans ffrom Step 21 Incubate cells at 37°C wmith 5% CO:



ovarnight. (Mote: Excessive axpasira to Polybrene {>12 nr) can be toxic 1o 50ME cells)
Day 3.

4 Remove cuiture medium and replace with 1 ml of complete 0-MEM madium (without Poiybrerel. Incubate
the cells at 37°C with 5% COzovermght.

Day 4.

5 Split the ceils 1.3 to 1:5, depending on the type of cells and incubale in complete O-MEM for an
additional 24 hours.

Day 6.

5. The fraction of eGFP fluorescent ceds can be counted by FACS (fluorescent aclivated cell sorting).
Allernatively the eGFP fluorescence may be visualized. Normally 10 random fields of view are used 10
astimate the overall lracion of flugrescing cells on a plate. The average of his number is multiplied by
1.5x10° (expacied # of cells on plate at lhe lime of infeciion) and by the corresponding dilution factor, then
divide by 0.5ml ta determing the relalive titat of the pseudov rus in the supernatant.

v|. Transduction of the Packaged Lentiviral Expression Clones

The transduction afficiency depends upon the target cells and experimenial procedure, It is recommended
that the titered pseudoviral stock canlairing the positive control eGEP constuct is used to delermine ke
concentration of pseudovirat parlicles required for the desirad MOI of target cells. After these test
transductions are performad, it should be possible 1o determine the optimum concentration of pseudoviral
parlicles for transduction based on eGEP fluorescenca.

Day 1.

1, Plate large! cells in a 24-well plate at densily of 9.6-1x10° cells per well 24 hours prior lo vira! infection.
Add 1 mt of complete optimal medium {wilh serum and anlibictics) and incubate cells at 37°C with 5% CO
overnight,

Day 2.

2. For each well, prepare 0.5 ml of virus suspension diiuted in comolete medium with Polybrene al a final
concenleation of 5-8 ngimi.

Note:
a  \We recommend to start wilth 0.5 mi of aon-diluted viral supematant (if the virus was nol

concentrated), if possible. The higher the concentration of virus in solulicn. the higher is the

ransduction efficigncy.
b, Use several dilutions of pseudowral stock If necassary. In addilion, we recommand ncluding a

sransduction with the eGFP conlrol construct and otrer appropriate positive and negative conlrol
conslructs.
o Mix the virus with she medium gently by rotation or inversion. Do not vortex.

o,

3. infect target cells by removing the culture madium from cells and replacing t with G.5 mi of areparad virus
dilution. For one well (mock well control). add 0.5 ml of D-MEM madium witk Polybrene. Incubate cells at
37°C with 5% COzovarnignt, For extramely fast-g rowing and metaholizing c2il lines such a3 2937a. use 3%

FBS in ha medium
Day 3.

4 Romove the cullure medium and replace wilh 1l of complete meadiom (without Polvirrena). Incubate the
selis at 37°C with 3% COzavarpight

Day 4.



5. By day 4, the culure will ke conflunnt (depending on ceil Iype) Selitil 1:3 o 1:5, deperding on the typs of
calls, and conlinue incubating for 48 hours in somplele D-MEM.

Day 6.

6. I'he infected target cells can be analyzed for translent axprassion of the expression conshiuct using an
appropriate biologival assay. [f you have used an intermns] eGFP control, delerming the percantage of
infacted cells by counting fluorescing cells by flow cylometry. Alternatively, the infected celis can be
identified oy selecling and counting based on selection marker genes conlained in the exprassion clone
construcls {e.¢g., neomyciny. but Ihe titer detennined hy naornyein setection is uswally less than the titer
determined by eGFP selection

Vil. Limited Use License and Warranty

Limited Use License

Following tenns and condilions appiy lo us2 of all OmizsLink ™ ORF Expression Glonas in all lenbiviral wectors and
Packaging Kil (Ihe Product). If the lerms and conditions are nol acceplable, the Proguct in its entirely musl be relumed o
GeneCopoeia Wilhin & calendac days. A limited End-User license is granted ka the purchaser of the Eraduct. The Praduct
shall be used by the purchaser for internal research purposes only. Tho Produet is expressly not deslgred, inlended, or
wartanled for use in humans of for iherageulic or diagnostic vse. The Praiuct must not be resold, repackaged or modified
for rasale, of used to manufaciure commercial products without prior waitlen consent frem GeneCopoeia. This Product
should be used in accordance with the NiH guidelines deveioped for recombinant DNA and genelic research. Use of any
part of the Product conshiules acceplance of lhe abaove terms.

Limited Warranty

GereCoposia warrants it the Product meats ihe specifications descriped in the accompanying Producl Datasheel. ITit
is proven to the salisfachon of GeneCaposia thal the Praduct Tails lo mest Hlese specificalions. GeneCopocia will replace
the Predust. In the event areplacemenl cannol be provided, GeneCopoeia will provide the purchaser with a refund. This
timited warranly shall nol exlend to anyone otlier than the original purchaser of he Product. Notice of noriconforming
products must be made jo GeneCopoaia wilhin 30 days of receipt of the Froducl, GeneCopoeia's liavilily is exprassly
Yimited to replacement of Product or a refund Jvited to the actual purchasa price. GeneCopocia's labiity does acl extend
lo any damages azlsing lien use of iImproper use of the Preduct, of losses associated with the use of addilional malerials
¢f reagenls. This limited warranty s e snle and exclusive warranly. GeneCopaela does not provide any olher waganties
of any kind, expressed of implied. inchuding e mechantabilily or lilness of e Praducl fer a panicular purpose.
GeneCopoeia is cemmilled Yo providing our customers with Bigh-tualily peoducts. I you should have any questicns of
cancerns abaul any GeneCopgela products, pleass contact us at 201-515-69492.

% 2008, GeneCopogia, Inc

GenaCopoaia, Inc,
19620 Amaranth Drive
Germantown, MDD 20874
Tel: 301-515.6882
Fax 301-515-8383
Email inquiry@genecopoaia com
Wal. www.genecopoeia.com
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General Information About Mammalian Virus Yectors

My

wl, o
[ Printer friendly version of page

All use of mammalian recombinant vires vectors at UR must be approved by the [BC
through the registration process. Non-mammalian vectors fyuch as bacutovirus) are
exempt from this requiremest.

Piease note that the NIH Guidelines stipulate that Institutional Biosafely Contmittee
approval be obtained prior to use of recombinant marnmalian vicus vector systems. See
Nitl Guidelings Section [[[-D.

Overview of selected vector systems

General comment on containment: Suggested biosalety containment fevels are
provided for cach vector system, Note, however, thal use of a higher-level containment
facitity may be required in some eases, depeading on the specific propertics of the vecter
and/or insert. Special care should be given to the design, risk assessment {Scction 2 of
NI Guidelines), and handling of virus vectors containing gencs that make growth-
regulating products, products released into the cireutation, products that may have a
general effect on the host-immune systen,

Adenovirus: Adenoviruses are infectious human viruses, which olten cause mild
respivatory illness. Rare cases of severe disease can oceur, awd its use as a genelic vector
therelore requires the use of adequate containment equipment and practices. Biosafely
Level 2 (BL2) is appropriate for many construets (sce above), Particelar cave should be
given lo vectors containing genes thal make products that may be similar to products
made by the deleted adenovivus genes.

See Adenovirus Yector Safety Guidelines for additiona] information.

Adeno-nssockated virus: These are infectious humas viruses with no known disease
association. Some AAY Lypes are common in the general popalation, and these viruses
have the ahility 1o integrate inte the bost chromoseme. The NIH Guidelines (Appendix [3)
state that "adeno-associated virus (AAVY types 1 theough 4. and recombinant AAY
canslivets, in which the transeene does not encode either a potentialty LHnorizenic gene
product or a toxin moleeule and are produced in the absence of a helper virns® can m
mest cases be handled ot biosafety level T(B1 Ty | his level of contahunent nissle is

mcdiFed by other considerations {see abhove)

Herpesyivns: Herpesvnuses inclule ections human viruses suck s hepos snmples

irvs e OISV D s hich st mead conmonly ased veeton seatenn BV i



common in the general population, but can cause encephalitis in rare cascs; its utility as a
vector system stems from its broad host cell range, ability to transcuce neurons, and its
large insert capacily. Biosafety Level 2 (BL.2) is appropriate for many constructs (see
above),

Lentivirus: Lentiviruses are a subset of retroviruses, with the ability to integrate into host
chromosomes, and to infect non-dividing cells. These viruses can cause severc
immunologic and neurologic disease in their natural hosts. Lentivirus vector systems can
inelude viruses of non-human origin (feline immunodeficiency virus, equine infectious
anemia virus) as well as simian viruses (simian immunodeficiency virug) and human
viruses (LIIV). Typical [entivirus vectors take the form of virus pseudotypes bearing
envelope proteins from vesicular stomatitis virus (VSV). Itis usually recommended that
work with non-human lentiviruses that are incapable of establishing productive infections
in humans (F1V, EIAV) be condueted at biosafety level 2 (131.2). Work with simian or
human lentiviruses (SIV, HIV) is typically condueted at a higher containment level
(please consult the [BC).

See IFIV Veetor Safety Guidelines for additional information.

See NIIT OBA's Biosafety considerations for Research with Lentivival vectors
for additional information,

See Assessment for Recombinant, Pseudotyped Lentiviral Veetors (HIV and
SIV vectors) for additional information.

See Assessment for Recombinant Amphotropic Retroviral Vectors
Containing Oncogenes and Lentiviral Vectors Containing QOncogenes for
additional information,

Poxvirus: Poxvirus vectors include avian viruses (avipox vectors) such as NYVAC and
ALVAC, which cannot establish productive infections in humans, as well as mammalian
poxvituses, which can productively infect humans -- such as vaceinia virus and modilied
vaccinia viruses (MVA). Poxviruses are highly stable, and vaceinia virus can (rarely)
cause severe infections in immunocomprontised persons, persons with certain underlying
skin conditions, or pregnant women. Such individuals should not work with vaceinia
virus (see [BC puidelines). The use of biosafety Level 2 (BL.2) is appropriate for many
poxvirus and constructs (see above).

Retrovirus: These are infections vicuses which can integrate into transduced cells with
high frequency. and which may have ancogenic potential in their natural hosts.
Relrovirus vector systems are typically based an murine yviruses -- most commenly. these
systems include ecotropic viruses (which can infect only murine cells), amphotropic
viruses (which can infect human cells) or pseudotyped viruses (which can also infect
human cells). Containment for vectors with the ability to infeet human cells will ustally
he recommended at biosafety level 2 (BL2). as per the NIH Guidelines (Appendix 13)

For cweniy that are infections (o Puman cells, e, amphotropic apd xedoiopic SIrdes



of murine lewkemic virus, o containment level appropricie for RG2 Inenai agents fs
yecommended. "1, whereas for ceotropie vectors with no ability 1w infect human cells, 3L
containment may be appropriate (“fecotropic] nmerine retrovival veotors... that condin
less than 30% of their respective pavestal vival genowe ond that have been demonstrated
10 be free of detectable replication competent yetreviris ean be meintained, handled, and
adminisiered, wder BL1 containment”).

Baculoyirus: Non-mammalian virus vectors ave exempt from these egistration
reguirements,

See Sugpested Biocontainment Levels for Common Vival Vectors for
additional information.
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