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-------- Original Message --------
Subject:Re: Containment Level request: feline lentiviral vector
Date:Wed, 21 Jan 2009 15:15:47 -0500
From:Genevi¢ve Lacroix <genevieve_lacroix@phac-aspc.ge.ca>
Te:Jennifer Stanfey <jstanle2@uwo.ca>

Lear Ms. Stanley,

Based on the Human Pathogens Importation Regulations, to import this
material you would need a containment level 2 permit for HEK 293 cells
and a notice for a purified lentivirus vector.

Now, the actual containment and operational procedures related to the
lapcratory work done with this material is under your responsibility.
Recompinant material risk assessments are usually more complaxed
considering that we are dealing with racombinant material. T can assist
you with this risk assessment.

As a start HEK 293 cells alone are classified risk group 2 pathogens.

Lentiviral work is normally conducted in a containment level 2 physical
laboratory with the addition of containment level 3 operaticnal
practices. However, feline immunodeficiency virus is a Risk Group 2
animal pathogens, so you might decide that containment level 2 physical
and operatiocnal procedures are sufficient.

You also need to evaluate the risk of the transgene. Is PTEN an
oncogene? Does it affect the cell cycle? Can it increase the risk
group?

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

You need to evaluate all these parameters and thelr risk lewels in
order to determine the physical and operational requirements. The
lowest containment level requirements for this particular workdue to
the HEK 293 cells is containment level 2 (physical and operational).
You might evaluate that containment level 2 physical laboratory with
the additicn of containment level 3 operational practices or that
containment level 3 {ohysical and operatiocnal) is more suitable.
Parsonally, and this is based only on the information available to me
at the moment, I would most probably go for containment leavel 2
prnysical labeoratory with the addition of containment level 3
operational practices. But again, you have the final word and
ultimately it is your responsibility,
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------- Original Message --------
Subject:Re: Biohazardous Agents Registry Form Modification - Dr. Leask -
FelineLentivirus
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>
<493FD581.647C.0067 .0@schulich.uwo.ca>
<49401C56.5000404@uwo.ca>

http://www. safety rochester.edu/ibefibevirus.htm

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

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

Andrew Leask wrote:

> Dear Jennifer:

> Thank you for this note. | 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.

> best wishes
=
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PTEN (gene)

From Wikipedia, the free encyclopedia

[n the field of molecular biology, phosphatase and tensin
homolog also known as PTEN is a protein which in
humans is encoded by the PTEN gene.[z] 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 cells from
growing and dividing too rapidly. Mutations of this gene

contribute to the development of certain cancers.[?!

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.[‘”
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Function and structure

The corresponding PTEN protein is found in almost all
tissues in the body. PTEN protein acts as a phosphatase to
dephosphorylate phosphatidylinositol (3,4,5)-trisphosphate
(PtdIns (3_.4,5)1”3 or PIP,). PTEN specifically catalyses the
dephosporylation of the 3" phosphate of the inositol ring in
PIPj, resulting in the biphosphate product PIP, (PtdIns(4.5)
P2). This dephosphorylation is important because it results
in inhibition of the AKT signaling pathway.
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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.!!]
Available structures: 1d5r
Identifiers
Symbols  PTEN; BZS; MGC11227,
MHAM; MMACIT; PTENI;
TEP1
External OMIM: 601728 MGI: 109583
IDs HomoloGene: 265
EC 3.1.3.67
number
Gene ontology [show]
Orthologs
Human Mouse
Entrez 5728 19211
Ensembl ENSG00000171862  ENSMUSGO00000013663
Uniprot  P60484 Q3UFBO
Refseq NM 000314 NM_008960
(mRNA) (MRNA)
NP_000305 NP 032986
(protein) (protein)
Location Chr 10: 89.61 Chr 19: 32.82 -
-89.72Mb  32.89 Mb
Pubmed [1] [2]
search

The structure of PTEN (solved by X-ray crystallography. see figure to the upper ri_uht[']) reveals that it
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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
membrane. Thus PTEN binds the membrane through its C2 domain bringing the active site to the
membrane-bound PIP; to de-phosphorylate it.

When the PTEN enzyme is functioning properly, it acts as part of a chemical pathway that signals cells 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 suppressors 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, prostate cancer, and reduced expression is found in many other tumor
types such as lung and breast cancer.

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 tumor 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 catled 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 cell to divide in an uncontrolled way and prevents damaged cells from dying,
which can lead to the growth of tumors.

See also

s Multiple hamartoma syndrome
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I. Introduction

Currently GeneCopoeia has multiple sets of 20,000 human and 15,000 mouse lenliviral CRF expression
clones in several 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 vaciors at transduction of genes into
a wide variety of dividing and non-gividing mammalian cells. Once cells are infected with the pseudoviral
padicles, the expression construct integrates with the genome in target cells and is stably expressed.

Advantages of OmicsLink™ Lentiviral Human and Mouse ORF Expression Clones
1. High Efficiency of Gene Delivery to Virtuaily All Cell Types and Whala Model Organisms

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



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

OmicsLink™ Lentiviral Human and Mouse ORF Expression Clones are offered in the following vector ypes:

Selection
Vector Promoter Marker Tag
i pReceiver-Lv01 Lenti-CMV No None
pReceiver-Lvd1 Lenti-EF1a | Neomycin None
_pReceiver-Lv21 Lenti-CMY__ | Neomycin None
pReceiver-Lv26 Lenti-CMY | Neomyein N-Avi
pReceiver-Lv10 Lenti-CMV | Neomycin C-Avi
| pReceiver-Lv3s Lenti-CMV | No N-Avi + IRES-Biotin ligase
| pReceiver-Lv34 Lenti-CMV | Neamycin N-eCFP
| pReceiver-Lv61 Lenti-CMV | Mo C-eCFP
| pReceiver-Lv62 Lenti-CMV Neomyein C-eCFP N
pReceiver-Lv19 Lenti-CMV Neomyein N-eGFP )
pReceiver-Lv04 Lenti-CMV | No C-eGFP
pReceiver-Lv08 Lenti-CMV | Neomycein C-eGFP
pReceiver-Lv20 Lenti-CMV | Neomycin N-eYFP
pReceiver-Lv05 Lenti-CMV I No C-eYFP
pReceiver-Lv09 Lenti-CMV | Neamygin C-eYFP
pReceiver-Lv23 Lenti-CMV | Neomyein N-Flag
pReceiver-Lv03 Lenti-CMV_ [ No C-Flag
pReceivar-Lv07 Lenti-CMY | Neomygein C-Flag
_pReceiver-Lv33 Lenti-CMV | No C-Flag + IRES-eGFP
| pReceiver-Lv02 Lenti-CMV | No C-HA
pReceiver-Lv06 Lenti-CMV [ Neomycin C-HA |
pReceiver-Lv32 Lenti-CMV | No C-HA + IRES-eGFP
pReceiver-Lvé4 Lenti-CMV Neomycin N-HaloTag
pReceiver-Lv65 Lenti-CMV | Neomygin C-HaloTag
pReceiver-Lv31 Lenti-CMV [ No IRES-eGFP
pReceiver-l.y36 Lenti-CMV | No IRES-luciferase
pRecsiver-l.v40  Lenti-CMV | Neomycin IRES-Neomycin
| pReceiver-Lv25 | Lenti-CMV__| Neomycin N-Myc ]
pReceiver-Lv17 Lenti-CMV | Neomycin C-Myc
pReceiver-Lv43 Lenti-CMYV | No C-Myc+ IRES-eGFP
pReceiver-Lv44 Lenti-CMV | No C-Myct IRES-eYFP
| pReceiver-Lv47 Lenti-CMV | Neomycin C-Myc+[RES-Neomycin i
pReceiver-Lv18 Lenti-CMV__ | Meomycin C-Myc-His

{II. Getting Started.

We racommend on recaipt of a new expression clong that the piasmid is transformed into DHSa or
equivalent cells {the expression plasmid contains ihe ampicillin rasistance gene) and that a midi-prep of the
plasmid is made. As the efficiency of transfection is degendent on the quality of plasmid DNA, we
recommend the use of the QIAGEN Endatoxin-free Plasmid Kit or purificalion by CsCl gradient. Normal
Iransfections use 2ug of plasmid for zach 10-cm plate.



1V, Pseudovirus Production

The lentiviral expression vector contains the elements required for packaging, transduction, and stable
integration of the viral expression consiruct into genomic DNA, leading to expression of the open reading
frame. However, it lacks the elements essential for transcriplion and packaging of an RNA copy of the
expression construct into recombinant pseudoviral parlicles. These factors are supplied by a packaging kit
(Cat, # pLV-PK-01) that comes with a mixlure of two packaging plasmids, pLV-PK-FIV and pLV-PK-VSG.
pLV-PK-FIV contains the structural, regulatory, and replication genes required to produce lentivirus. pLV-PK-
VSG expresses the envelope protein of vesicular stomatilis virus, which defines the range of infectible cells.
The packaging kit, pLV-PK-01, also has a positive lentiviral expression clone that expresses eGFP protein.

To generate pseudoviral particles, producer cells need to be transiently co-transfecled wilh the expression
clone and packaging vectors. After transfection, the producer cells secrete pseudoviral particles into the
culture media. The pseudoviral parlicles can be used to directly infect target cells. The expression construct
is reverse lranscribed and integrated into the genome of target cells, providing high levels of expression of
Ihe open reading frame of choice. See figure 1 for schemalics of this process.
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Figure 1. Schematics of pseudovirus production and infection of target cells

The following pratocol describes the generation of pseudoviral particies containing the lentiviral expression
sonetruct, The yield of recombinant lentiviral particles typically producad undar these optimized conditions is
19 ml of 1-3x10% ifu/m] for the FIV system per 10-cm culluse plate when measured by ransduction of H1299
calls. This amount of oseudoviral paricles is generally sufficient to infect 5-10x10” targel cells at a MOI
(roulliplicity of infection} equal to 1.

Caution: Following this pratocol resulls in the production of infeclicus psaudoviral particles. The
recommended guidelings for working witn BSL-2 safety class mus! be adhered to

]
e
<

e should be grown in B-MEM medium
or 2 ta 3 days (50-70% confluency) prior

1 We recemmend lhe use of 28372 as produce Is. Th
slementad with heal-inastivaled serum and antibic




to transfection.

2. Mix 10 ug of the packaging plasmid mix with 2ug of the lentiviral expression construct (eGFP
control plasmid at a 1:100 ratio may be included at this point if desired). Add the mixture to 400
0-MEM medium without serum and anlibiatics. Add 20 ul of Plus™ Reagant {Invitrcgen, Cat, #
11514-015), mix, and incubate at roem temperature for 15 min.

3. Dilute 30 pl of Lipofectamine ™ Reagent (Invitregen, Cat. # 183724-111) inte 400 pl of O-MEM
medium without serum and antibiotics. Mix gently.

4. Add diluted Lipofectamine ™ Reagent (from step 3) dropwise to DNA/PIus ™ Reagent complex
{from step 2). Mix gently by inversian and incubate: at room temperature for 15min,

5. While incubating the mixture in step 4 to form the transfection complexes, wash the 293Ta cells
with 10 mi of D-MEM without serum and antibiotics, and then add 8 ml of D-MEM with 2% serum
and without antibictics.

& Add the DNA/ Plus ™ Reagent/ Lipofectamina™ Reagent complax (from step 4) to the plate from
step 5, and mix complexes with mediuny gently by inversion and incubate at 37°C in a COz2
incubator overnight,

7. Replace the medium centaining complexes with fresh D-MEM medium supplemented with 2%
serum and antibictics and continue incubation in the CO2incubator at 37°C. Peak virus production
is normally achievad 48 hours post infection. We receramend collecting supernatants at 24, 36, 48,
and 60 hours, Supernatants should be replaced with fresh D-MEM medium supplemented with 2%

serum without antibiotics.
8 Callect 2l 10 mi of the pseudovirus-containing medium in a 15-ml sterile capped conical tube, and

gentrifuge at 3,000 rpm at room temperaiure for 5 minutes to pellet cell debris.
9. Following centrifugation, filter the supernatant through Millex-HV 0.45 um PVDF filters (a low
protein binding filter from Millipore, Cat. #SLHVR25LS).

The supemnatant containing the pseudoviral particles can be used directly 1o determine the pseudoviral titer
ard directly used to infect target cells in vitra as long as the target cells can survive in conditioned mediurm.
The supernatant can be slored at -80°C without cryoprotectant, Expect a 20-30% foss of viral titer with each

freeze/thaw cycle.

V. Pseudoviral Titer Estimation

Al this point we recommend that the pseudoviral stock is titered to ensure it is viable and to test what
fraction of target calls can be transduced. This enables the num ber of copies of viral construct per target cel

to be controiled.

Pseudoviral titer is normally achigved by mixing the eGFP control plasmid at a 1:1C0 ratio with the
expression censtruct as an internal control, Alternatively the eGFP control plasmid can be expressed in
parallel as an external control. To detlermine the relative pseudovirai titer, the packaged lentiviral exprassion
clone should be transduced into H1299 cells along with cell lines appropriate to the user's experimental
system. Relative titers may vary up to 20 fold.

Day 1.

i For each viral stock, piate H1299 ceils in a 2d.well plate at a density of 0.6-1x10° cells per well 24 hours
oior to viral infection. Add 1 ml of complete D-MEM medium (with serum and antibiolics) and incubate cells

at 37°C with 5% CCzovernight,
Day 2.

2. Prepare complete D-MEM medium pius 10% FBS with Polybrene at a final concentration of Sug/ml. (The
optimal concantralion of Polybrene depends on cell lype and may need to be empirically determined, but is
usually in the range of 2-10 ng/ml}. Prepare encugh for an axtra well as a negative contval.

3 Remove culture medium and repiace with 0.5 m| of comptete D-MEM medium with 10% serum and
Polybrene (from Step 2). For each pseudoviral stock, use three wells. Infect H1299 cells by adding 1 ul of
viral stock into the first well {dilution factor of 300}, 10 vl of viral stock into the second weil (dilution factor of
50). and 100 ul of viral stock into the third weil {dilution factor of 3}, For one additional wedl imock well
control), add 0.5mt of D-MENM medium with Polybrene (from Slep 2). Incubate cells at 37°Cwilh 5% COz



overnight. (Note: Excessive exposire to Polybrene {>12 hr) can be toxic o some cells.)
Day 3.

4. Remove culture medium and replace with 1 m| of compiete D-MEM medium (without Polybrene}. incudate
the cells at 37°C with 5% COz overnight.

Day 4.

5. Split the cells 1:3 fo 1:5, depending on the type of cells, and incubate in complete O-MEM for an
additional 24 hours.

Day 8.

8. The fraction of eGFP flucrescent cells can be counted by FACS (fluorescent activated celf sorting).
Alternatively the eGFP fluorescence may be visualized. Normally 10 random fields of view are used to
astimate the overall fraction of fluorescing cells on a plate. The average of this number is muttiplied by
1.5x10° (expacted # of cells on plate at lhe time of infection) and by the corresponding dilution factor, then
divide by 0.5ml to determine the relative titer of the pseudovirus in the supernatant.

VI, Transduction of the Packaged Lentiviral Expression Clones

The transduction efficiency depends upon the target cells and experimental procedure. Itis racommended
that tha titered pseudoviral stock containing the positive control eGFP construct is used to determine the
conceniration of pseudoviral particles required for the desired MO of target cells. Afler these test
transductions are performed, it should be possible o determine the oplimum concentration of pseudoviral
particles for transduction based on eGFP fluarescence.

Day 1.

1. Plate larget cells in a 24-well plate at a densily 0f 0.6-1x10° cells per well 24 haurs prior to viral infection.
Add 1 ml of complete optimal medium (with serum and antibiotics) and incubate cells at 37°C with 5% CO2
avernight,

Day 2.

2. For sach well, prapare 0.5 ml of virus suspension diluted in complete medium with Polybrene at a final
concentration of 5-8 ug/mi.

Note:

a  We recommend to start wilh 0.5 ml of non-dituted viral supernatant (if the virus was not
concentratad), if possible. The higher the concentration of virus in solution, the higher is the
transduction gfficiency.

b, Use several dilutions of pseudoviral stock if necessary. In addition, we recommend including a
transduction with the 2GFP control construct and other appropriate positive and negative control

constructs.
& Mix the virus with the medium genlly by rotation or inversion. Do not vortex.

3. Infect target cells by removing the sulture medium from cells and replacing it with 0.5 mi of prepared virus
dilution. For one well {mock well cantrol), add 0.5 ml of D-MEM medium with Polybrene. Incubate cells at

31°C with 5% CCz overnight. For extramaly fast-growing and metabolizing cell fines such as 293Ta. use 3%
FBS in the medium

Day 3.

4 Remove the culture medium and reptace with 1 m| of complets medium (without Polybrene). Incunate the
cells at 37°C with 5% CO2 overnight.

Day 4,



5. By day 4, the culture will be confluent {depending on cell 1ype). Spiitit 1:3 to 1:5, depending on the type of
cells, and continue ingubaling for 48 hours in complete D-MEM.

Day 6.

6. The infected target cells can be analyzed for transient expression of the expression conslruct using an
appropriate biological assay. If you have used an internal eGFP control, determine the percentage of
infected cells by counting fluorescing cells by flow cytometry. Alternatively, the infected cells can be
identified by selecting and caunting based on selection marker genes contained in the expression clone
constructs {e.g., neomycin), but the titer determined by neomycin seleclion is usually less than the titer
determined by eGFP selection,

VII. Limited Use License and Warranty

Limited Use License

Following terms and condilions apply to use of all OmicsLink™ ORF Expression Clones in all lentiviral vecters and
Packaging Kit (the Product). If the terms and conditions are not acceptable, the Productin its enlirely musl be returned to
GeneCopogia wilhin 5 calendar days. A limited End-User license is granted lo the purchaser of the Product. The Product
shall be used by the purchaser for internal research purposes only. The Product is expressly not designed, intended, or
warranted far use in humans or for therapeutic or diagnoslic use. The Producl must not be resold, repackaged or modified
for resale, or used to manufacture commercial products without prior writlen consent from GeneCopoeia. This Product
should be used in accordance with the NIH guidelines developed for recombinant DNA and genelic research. Use of any
part of the Product constitutes acceplance of the above lerms.

Limited Warranty

GeneCopeeia warrants thal the Product meets the specificalions described in the accompanying Product Dalasheet. If il
is proven o the satisfaction of GeneCopaeia that the Product fails to meet these specificalions, GeneCopoeia will replace
the Producl. In the event a replacement cannot be provided, GeneCopoeia will provide the purchaser with a refund, This
limited warranty shall not extend to anyone other than the original purchaser of the Producl. Molice of nonconforming
products must be made lo GeneCopoeia wilhin 30 days of receipt of the Producl, GeneCopuoeia's liabilily is expressly
fimited to replacement of Producl or a refund limited lo the actual purchase price. GeneCopoeia's liability dees not extend
to any damages arising from use or improper use of lhe Product, o losses associated with the use of additional materials
or reagents. This limiled warranty is the scle and exclusive warranly, GeneCopoeia does nol provide any other warranlies
of any kind, expressed or implied, including lhe merchantabilily or fitness of the Producl for a particular purpose.
GeneCopeeia is commilted lo providing our customers wilh high-quality products, If you should have any queslions or
concerns about any GeneCopoeia products, please contact us al 301-515-698e.

© 2008, GeneCopeeia. Inc.

GeneCopoeia, Inc.
19520 Amaranth Drive
Germantown, MD 20874
Tel: 301-515-6982
Fax: 301-515-6983
Email: inquiry@genecopoegia.com
Web: www.genecopoeia.com
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PHYSIOLOGY 473B/573B: Cell Signaling in Tissue, Injury & Repair
[old name: Advanced Cellular Physiology]
Course Manager; Dr. R, Wang
Wednesday, 1:30-3:30, Jan. 7 -- April 8, 2009
Medical Sciences Building, Room 282
INSTRUCTORS:
Instructors:
Dr. R Wang, VRL, Rim A5-140, 685-8500 x55098 {on Sabbatical Leave]
Dr. A Leask, DSB 0067, 661-2111 x81102 [Course Manager]
Dr. 8. Cregan, Robarts Research Institute, Rm 308, 663-5777 x34134
LECTURE SCHEDULE:
Date II,ecturer TO[)IC :
I Molecular mechanisms of!
January 7 Cregan  (proliferation and differentiation in
nemodevelopment
Janual y 14 ICrcgan ’Molccula: mechamsmq of apopt031s
Nor- apoptotxc ‘mechanisms of celli
January 21 Cregan |death
[In Class Term Exam ihr)
r _ Cell death in neu10development and
January 28 Cregan
neurodegene: ative condltlons
February 4 Leask Cell ddhcblon contraction and matrix
deposmon in normal tissue repau
[Februaty 11 |Leask }Slgna ing in fibrotic disease (1)
ﬁﬁ o S:g]lf;l}ng in fibrotic discase (I (II) )
February 18 ,Lcask (In Class Midterm - The]
[Feb. 23-March 1 | CLASS CANCELLED - STUDY WEEK
Macch 4 ;I,eask Function and regulatlon of the CCN
. fam1]y of protems ;
[Ma_aEHTI - Student Ptcscnmuons ;
March 18~ 1 " 'Student Presentations
'Ma—xch 25 ! Student Presentalions
|Apr11 1 Student Presentations
f\plﬂ 3 Student Presentations 5
F - P e
‘ Last day of class: April 10, 2009
| Final Examination Period: Apr. 10 - 30,2009 (2hr) |
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General Information About Mammalian Virus Vectors

Ii:l

Printer friendly version of page

All use of mammalian recombinant virus vectors at UR must be approved by the [BC
through the registration process. Non-mammalian vectors (such as baculovirus) are
exempt from this requirement.

Please note that the NIH Guidelines stipulate that Institutional Biosafety Committee
approval be obtained prior to use of recombinant mammalian virus vector systems. See
NIH Guidelines Section [[1-D.

Overview of selected vector systems

General comment on containment: Suggested biosafety containment levels are
provided for each vector system. Note, however, that use of a higher-level containment
facility may be required in some cases, depending on the specific properties of the vector
and/or insert. Special eare should be given to the design, risk assessment (Section 2 of
NIH Guidelines), and handling of virus vectors containing genes that make growth-
regulating products, products released into the circulation, products that may have a
general effect on the host-immune system.

Adenovirus: Adenoviruses are infectious human viruses, which often cause mild
respiratory illness. Rare cases of severe disease can occur, and its use as a genetic vector
therefore requires the use of adequate containment equipment and practices. Biosafety
Level 2 (BL2) is appropriate for many constructs (see above). Particular care should be
given to vectors containing genes that make products that may be similar to products
made by the deleted adenovirus genes,

See Adenovirus Veetor Safety Guidelines for additional information,

Adeno-associated virus: These are infectious human viruses with no known disease
association, Some AAV types are common in the general population, and these viruses
have the ability to integrate into the host chromosome. The NIH Guidelines (Appendix B)
state that "adeno-associated virus (AAV) types | through 4, and recombinant AAY
constructs, in which the transgene does not encode either a potentially tumorigenic gene
product or a toxin molecule and are produced in the absence of'a helper virus" can in
most cases be handled at biosafety level 1 (BLI). This level of containment made is
madified by other considerations (see above).

Herpesvirus: Herpesviruses include infectious human viruses such as herpes simplex
virus type-1 (HSV-1), which is the most commonly used vector system. HSV-1 is



common in the general population, but can cause encephalitis in rare cases; its utility as a
vector system stems from its broad host cell range, ability to transduce neurons, and its
large insert capacity. Biosafety Level 2 (BL2) 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 severe
immunologic and neurologic disease in their natural hosts. Lentivirus vector systems can
include viruses of non-human origin (feline immunodeficiency virus, equine infectious
anemia virus) as well as simian viruses (simian immunodeficiency virus) and human
viruses (HIV). Typical lentivirus vectors take the form of virus pseudotypes bearing
envelope proteins from vesicular stomatitis virus (VSV). It is usually recommended that
work with non-human lentiviruses that are incapable of establishing productive infections
in humans (FIV, EIAV) be conducted at biosafety level 2 (BL.2). Work with simian or
human lentiviruses (SIV, HIV) is typically conducted at a higher containment level
(please consult the IBC).

See FIV Vector Safety Guidelines for additional information.

See NIH OBA's Biosafety considerations for Research with Lentiviral vectors
for additional information.

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

See Assessment for Recombinant Amphotropic Retroviral Vectors
Containing Oncogenes and Lentiviral Veetors Containing Oncogenes 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
poxviruses, which can productively infect humans -- such as vaccinia virus and modified
vaccinia viruses (MVA). Poxviruses are highly stable, and vaccinia virus can (rarely)
cause severe infections in immunocompromised persons, persons with certain underlying
skin conditions, or pregnant women. Such individuals should not work with vaccinia
virus (see IBC guidelines). The use of biosafety Level 2 (BL2) is appropriate for many
poxvirus and constructs (see above).

Retrovirus: These are infectious viruses which can integrate into transduced cells with
high frequency, and which may have oncogenic potential in their natural hosts.
Retrovirus vector systems are typically based on murine viruses -- most commonly, these
systems include ecotropic viruses (which can infect only mutine cells), amphotropic
viruses (which can infect human cells) or pseudotyped viruses (which can also infect
human cells). Containment for vectors with the ability to infect human cells will usually
he recommended at biosafety level 2 (BL.2). as per the NIH Guidelines (Appendix B)
("For agents that are infectious (o human cells, e.g., ampholropic and xenotropic strains



of murine leukemia virus, a containment level appropriate for RG2 human agents is
recommended.”), whereas for ecotropic vectors with no ability to infect human cells, BL1
containment may be appropriate (“fecotropic] murine retroviral vectors....that conlain
less than 30% of their respective parental viral genome and that have been demonstrated
10 be free of detectable replication competent retrovirus can be maintained, handled, and
administered, under BL1 containment”).

Baculovirus: Non-mammalian virus vectors are exempt from these registration
requirements.

See Suggested Biocontainment Levels for Common Viral Vectors for
additional information.
PDF version: Mammalian Virus Vector Registration

Word versions  Mammalian Virus Vector Registration
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