





Table of Contents

Kit CONTENTS AN STOFAGE .. vttt bbb bbbt b bt s bbbt b e s \%
oot =10 VA d (o To LU ot S vii
Product QUAlITICALION ......c.eiiiiciicie ettt st et e e ete et e sbe e et e e beeabeetbesbaesbeesbeesbeeabesneeanes viii
[T oo 18 ox 1 [o ] o FP PP URUPPPPPRPRRI 1
L@ VT QT OO SO 1
1YY 1 g o Yo LS SUPPUPPRRRR 4
GENErating aN ENTIY ClONE .......oouiiiiiiiiiitee etttk b bbbtk b etk bbbt b et nb et 4
Creating EXPreSSION CIONES........c.ci et s et e e e et ae s besreenees e et enteseesteseearenreaneeneeneenen 6
Performing the LR Recombination REACHION........c.cceiieiiiiiriie it 9
Transforming One Shot™ Stbl3 ComMPEteNt E. COli........c.coeviviiiiiicieice e 11
LT Lo L= [T g YT (o g o d o] {17 (o] o PSSR 13
DLy =T (o] g T=T o To I AN g F= 1 Y £ [ USROS 16
APPENAIX .o 18
Lot | o 1= 18
2] Fo LY (o1 T [ o OSSPSR PRPRPUPOPN 19
Map of PLENLIB.2/C-LUMIO ZV5-DEST .....ociiiiiii ettt ettt sa et e sr e te s beeneenes 20
Map Of pLENtI6.2/N-LUMIO ZV5-DEST ..ottt sttt nens 21
Features of pLenti6.2/N- and C-LUMIO /V5-DEST VECIOIS.......ccceiiiiiiiie et 22
Map of pLeNtif.2/C-LUMIO ZV5-GW/IACZ ........cccoiiiiiieeeeee et 23
Map of pLenti6.2/N-LUmiO Z/V5-GW/IACZ .........ccooiiiiiiiie e e 24
LTS LT Tor LRS- YT TSP SSRSRT 25
PUIChASer NOUTICALION .....oviieiee et sttt ettt e e s e stesbesteeneeneeneeneeneen 26
Gateway™ Clone DistribULioN POLICY ..........coccviiiiiiiiiiicece ettt sttt 29
LT (=] =] o0 OSSPSR P RSSO PRPRPUPRPIN 30






Kit Contents and Storage

Types of Kits

ViraPower" Il
Lentiviral Lumio™
Gateway® Vectors

Additional Kit
Components

This manual is supplied with the following products.

Product Catalog no.
ViraPower Il Lentiviral C-Lumio Gateway" K370-20
Expression System
ViraPower Il Lentiviral N-Lumio Gateway" K371-20
Expression System

The vectors provided with each catalog number are listed below. All vectors are
provided lyophilized in TE Buffer, pH 8.0. Store the vectors at -20 C.

Catalog no. Vector Amount

K370-20 pLenti6.2/C-Lumio /V5-DEST 6 g
pLenti6.2/ C-Lumio /V5-GW/lacZ control 10 g

K371-20 pLenti6.2/N-Lumio /V5-DEST 6 g
pLenti6.2/N-Lumio /V5-GW/lacZ control 10 g

In addition to the vectors listed above, the ViraPower

Il Lentiviral Lumio

Gateway™ Expression System kits include the following components.

For a detailed description of the reagents supplied with the One Shot" Stbl3
Chemically Competent E. coli, see page vi.

Component Amount Storage
Lumio Green In-Cell 1 kit -20 C, protected from light
Labeling Kit

One Shot™ Stbl3 Chemically 20 rxns (1 kit)
Competent E. coli

-80 C

Support Kit

ViraPower Bsd Lentiviral 20 rxns (1 kit)

Blasticidin: -20°C

ViraPower Packaging
Mix: -20°C

Lipofectamine 2000: +4°C

293FT Cell Line

3 10°cells (1 kit)

Liquid nitrogen

continued on next page




Kit Contents and Storage, continued

One Shot® StbI3™
Chemically
Competent E. coli

Genotype of
StbI3™ Cells

ViraPower™" Bsd
Lentiviral Support
Kit and 293FT Cell
Line

Lumio™ Green In-
Cell Labeling Kit

Vi

The following reagents are included with the One Shotf StblI3 Chemically
Competent E. coli kit. Transformation efficiency is>1 10%cfu/ g plasmid
DNA. Store at -80°C.

Reagent Composition Amount
S.0.C. Medium 2% Tryptone 6 mi
0.5% Yeast Extract
10 mM NacCl
2.5 mM KCI
10 mM MgCl;
10 mM MgSO,
20 mM glucose

Stbl3 Cells -- 21 50 |

pUC19 Control DNA 10 pg/ lin5mM Tris-HCI, 0.5 mM 50 1
EDTA, pH 8

F mcrB mrr hsdS20(rs , ms ) recA13 supE44 ara-14 galK2 lacY1 proA2 rpsL20(Str®)
xyl-5 1 leu mtl-1

For a detailed description of the reagents provided in the ViraPower Bsd
Lentiviral Support Kit and their use, refer to the ViraPower Lentiviral Expression
System manual. For a detailed description of the 293FT Cell Line and instructions
to culture and maintain the cells, refer to the 293FT Cell Line manual. Both
manuals are included separately with this kit and also available for downloading
from our Web site (www.invitrogen.com) or by contacting Technical Service (see
page 25).

ViraPower Il Lentiviral Lumio Gateway" Expression System Kits are supplied
with the Lumio Green In-Cell Labeling Kit. Refer to the Lumio In-Cell
Labeling Kits manual for detailed information pertaining to this kit.
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Accessory Products

Additional
Products

Detection of
Recombinant
Protein Using
Antibodies

Many of the products available in this kit are also available separately from
Invitrogen. The products below may be used with the pLenti6.2/N- and C-
Lumio /V5-DEST vectors. For more information, refer to our Web site

(www.invitrogen.com) or call Technical Service (see page 25).

Item Amount Catalog no.
Gateway" LR Clonase |l Enzyme Mix 20 reactions 11791-020
100 reactions 11791-100
S.N.A.P. Midiprep DNA lIsolation Kit 20 reactions K1910-01
Ampicillin 5¢g Q100-16
Blasticidin 50 mg R210-01
Library Efficiency™ DB3.1 Competent Imli(5 0.2ml) 11782-018
Cells
One Shot" Stbl3 Chemically Competent 20 50 | C7373-03
E. coli
Lipofectamine 2000 Reagent 0.75 ml 11668-027
1.5 ml 11668-019
ViraPower Bsd Lentiviral Support Kit 20 reactions K4970-00
ViraPower Lentiviral Packaging Mix 60 reactions K4975-00
293FT Cell Line 3 108cells R700-07
Lumio Green In-Cell Labeling Kit 1 kit 12589-057
Vivid Colors pLenti6.2-GW/EmGFP 20 g plasmid V369-20
Expression Control Vector DNA

Expression of your recombinant fusion protein can be detected using an antibody

to the V5 epitope (see table below). Horseradish peroxidase (HRP) or alkaline
phosphatase (AP)-conjugated antibodies allow one-step detection using
chemiluminescent or colorimetric detection methods. The amount of antibody
supplied is sufficient for 25 western blots or 25 immunostaining reactions, as

appropriate.

Item Quantity Catalog no.
Anti-V5 Antibody 50 1 R960-25
Anti-V5-HRP Antibody 50 | R961-25
Anti-V5-AP Antibody 125 1 R962-25
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Product Qualification

Vectors

One Shot® StbI3™
Competent E. coli

viii

The structure of each vector is verified by restriction enzyme digestion. In
addition, the functionality of the destination vectors is qualified in a
recombination assay using Gateway' LR Clonase Il Enzyme Mix. The ccdB gene
is assayed by transformation using an appropriate E. coli strain.

Each lot of One Shot™ Stbl3 chemically competent E. coli is tested for
transformation efficiency using the pUC19 control plasmid included in the kit and
following the procedure on page 11. Test transformations are performed on 3 to
20 vials per lot, depending on batch size. Transformed cultures are plated on LB
plates containing 100 g/ml ampicillin and incubated overnight. Transformation
efficiency should be greater than 1 108 cfu/ g plasmid DNA. In addition,
untransformed cells are tested for the appropriate antibiotic sensitivity and the
absence of phage contamination.




Overview

Introduction

Features of the
Vectors

Introduction

The pLenti6.2/N- and C-Lumio /V5-DEST vectors are Gateway"-adapted
destination vectors for use with Lumio Technology, and are designed to allow
high-level expression of recombinant fusion proteins in dividing and non-
dividing mammalian cells using Invitrogen s ViraPower Il Lentiviral Expression
System. The vectors supplied with each kit facilitate in vivo fluorescence labeling
and detection of recombinant proteins using the Lumio Green In-Cell Labeling
Kit.

The pLenti6.2/N- and C-Lumio /V5-DEST vectors contain the following
elements:

e Rous Sarcoma Virus (RSV) enhancer/promoter for Tat-independent
production of viral mMRNA in the producer cell line (Dull et al., 1998)

e Modified HIV-15' and 3’ Long Terminal Repeats (LTR) for viral packaging
and reverse transcription of the viral mRNA (Dull et al., 1998; Luciw, 1996)

Note: The U3 region of the 3' LTR is deleted (AU3) and facilitates self-inactivation of
the 5’ LTR after transduction to enhance the biosafety of the vector (Dull et al., 1998)

o HIV-1 psi (¥) packaging sequence for viral packaging (Luciw, 1996)

e HIV Rev response element (RRE) for Rev-dependent nuclear export of
unspliced viral mMRNA (Kjems et al., 1991; Malim et al., 1989)

e Lumio tag for C-terminal (pLenti6.2/C-Lumio /V5-DEST) or N-terminal
(pLenti6.2/N-Lumio /V5-DEST) fusion to the gene of interest for
fluorescence detection

e Human cytomegalovirus immediate-early (CMV) promoter for constitutive
expression of the gene of interest from a viral promoter (see next page)

e Two recombination sites, attR1 and attR2, downstream of the CMV promoter
for recombinational cloning of the gene of interest from an entry clone

e Chloramphenicol resistance gene (CmR) located between the two attR sites for
counterselection

e The ccdB gene located between the attR sites for negative selection

e V5 epitope for detection of the recombinant protein of interest (Southern et al.,
1991) using anti-V5 antibodies

e PGK promoter driving expression of the Blasticidin resistance gene

e Blasticidin (Izumi et al., 1991; Kimura et al., 1994; Takeuchi et al., 1958;
Yamaguchi et al., 1965) resistance gene for selection of stable cell lines

e Ampicillin resistance gene for selection in E. coli
e pUC origin for high-copy replication of the plasmid in E. coli

A control plasmid containing the lacZ gene is included with each vector for use as
a positive expression control in the mammalian cell line of choice. For more
information, see pages 23 24.

continued on next page



Overview, continued

CMV Promoter

Gateway®
Technology

ViraPower™ II
Lentiviral
Expression
System

The pLenti6.2/N- and C-Lumio /V5-DEST vectors contain the human CMV
immediate early promoter to allow high-level, constitutive expression of the gene
of interest in mammalian cells (Andersson et al., 1989; Boshart et al., 1985; Nelson
et al., 1987). Although highly active in most mammalian cell lines, activity of the
viral promoter can be down-regulated in some cell lines due to methylation
(Curradi et al., 2002), histone deacetylation (Rietveld et al., 2002), or both.

Gateway" Technology is a universal cloning method that takes advantage of the
site-specific recombination properties of bacteriophage lambda (Landy, 1989) to
provide a rapid and highly efficient way to move your gene of interest into
multiple vector systems. To express your gene of interest in mammalian cells
using the Gateway™ Technology, simply:

1. Clone your gene of interest into a Gateway™ entry vector of choice to create an
entry clone.

2. Generate an expression clone by performing an LR recombination reaction
between the entry clone and a Gateway" destination vector (e.g.,
pLenti6.2/N-Lumio /V5-DEST or pLenti6.2/C-Lumio /V5-DEST).

3. Use your expression clone in the ViraPower Lentiviral Expression System
(see below).

For detailed information about the Gateway™ Technology, refer to the Gateway"
Technology with Clonase [l manual which is available from our Web site
(www.invitrogen.com) or by contacting Technical Service (see page 25).

The ViraPower Il Lentiviral Expression System facilitates highly efficient, in vitro
or in vivo delivery of a target gene to dividing and non-dividing mammalian cells
using a replication-incompetent lentivirus. Based on the lentikat system
developed by Cell Genesys (Dull et al., 1998), the ViraPower 1l Lentiviral
Expression System possesses features which enhance its biosafety while allowing
high-level gene expression in a wider range of cell types than traditional retroviral
systems. To express your gene of interest in mammalian cells using the
ViraPower |l Lentiviral Expression System, perform the following steps:

1. Create an expression clone in pLenti6.2/N- or C-Lumio /V5-DEST.

2. Cotransfect your expression clone and the ViraPower Packaging Mix into the
293FT Cell Line to produce lentivirus.

Use your lentiviral stock to transduce the mammalian cell line of choice.

Assay for transient expression of the recombinant protein or generate a
stable cell line using Blasticidin selection.

For more information about the ViraPower |l Lentiviral Expression System, the
ViraPower Packaging Mix, and the biosafety features of the System, refer to the
ViraPower Lentiviral Expression System manual. For more information about
the 293FT Cell Line, refer to the 293FT Cell Line manual.

continued on next page
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Overview, continued

Advantages of
Lumio™
Technology

Components of
the Lumio™
System

Tetracysteine
Motif

In-Gel Lumio™
Detection

The Lumio System is based on the FIAsH (Fluorescein Arsenical Hairpin)
technology which uses biarsenical labeling reagents to bind and detect proteins
containing a tetracysteine motif (i.e. Lumio tag) (Griffin et al., 1998). Using the
Lumio Technology and the Lumio In-Cell Labeling Kits for fluorescence
labeling of recombinant proteins provides the following advantages:

e Small size of the Lumio tag (6 amino acids, 585 Da) is less likely to interfere
with the structure or biological activity of the protein of interest

e Lumio Labeling Reagents are membrane-permeable and readily cross the
cell membrane, allowing labeling and detection of recombinant proteins in
live mammalian cells

e Lumio Labeling Reagents bind the Lumio tag with high specificity and
high affinity (nanomolar or lower dissociation constant), allowing targeted
labeling of the protein of interest

e Lumio Labeling Reagents become strongly fluorescent only upon binding
the Lumio tag, allowing specific detection of Lumio -tagged proteins

The Lumio System consists of two major components:

e The tetracysteine Lumio tag (Cys-Cys-Pro-Gly-Cys-Cys) in the pLenti6.2/N-
or C-Lumio /V5-DEST vector. When fused to a gene of interest, the Lumio
tag allows the expressed fusion protein to be specifically recognized by a
biarsenical labeling reagent.

e A biarsenical labeling reagent, Lumio Green, which becomes fluorescent
upon binding to recombinant proteins containing the Lumio tag. Lumio
Green Labeling Reagent is supplied pre-complexed to the dithiol EDT (1,2-
ethanedithiol), which stabilizes and solubilizes the biarsenic reagent.

The Lumio Reagents bind a tetracysteine motif consisting of Cys-Cys-Xaa-Xaa-
Cys-Cys where Cys equals cysteine and Xaa equals any amino acid other than
cysteine. This motif is rarely seen in naturally occurring proteins allowing specific
fluorescence labeling of recombinant proteins fused to the Lumio tag. In the
Lumio System, the optimized Cys-Cys-Pro-Gly-Cys-Cys tetracysteine motif is
used as this motif has been shown to have a higher affinity for and more rapid
binding to biarsenic compounds as well as enhanced stability compared to other
characterized motifs (Adams et al., 2002).

For sensitive and specific in-gel detection of Lumio -tagged fusion proteins, we
recommend the Lumio Green Detection Kit available from Invitrogen (Catalog
no. LC6090). The Lumio Green Detection Kit enables immediate visualization of
Lumio -tagged proteins in polyacrylamide gels using a UV transilluminator or a
visible light laser-based scanner and without the need for staining or western
blotting. In addition, the BenchMark Fluorescent Protein Standard (Catalog no.
LC5928) allows you to easily visualize molecular weight ranges of proteins
labeled with Lumio Green Detection Reagent. For more information, visit our
Web site (www.invitrogen.com) or contact Technical Service (page 25).
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Methods

Generating an Entry Clone

Introduction

Kozak Consensus
Sequence

To recombine your DNA sequence of interest into pLenti6.2/N-Lumio /V5-DEST
or pLenti6.2/C-Lumio /V5-DEST, you will need to generate an entry clone
containing the DNA sequence of interest. Many entry vectors are available from
Invitrogen to facilitate generation of entry clones (see table below for a
representative list). For more information about these and other entry vectors, see
our Web site or contact Technical Service (see page 25).

Once you have selected an entry vector, refer to the manual for the specific entry
vector you are using for instructions to construct an entry clone. All entry vector
manuals are available for downloading from our Web site (www.invitrogen.com)
or by contacting Technical Service (see page 25).

Entry Vector Catalog no.
pPENTR /D-TOPOf K2400-20
PENTR /SD/D-TOPOf K2420-20
PENTR /TEV/D-TOPOf K2525-20

If you wish to express a human gene of interest in a pLenti6.2/N- or C-

Lumio /V5-DEST vector, you may want to use an Ultimate Human ORF (hORF)
Clone available from Invitrogen. The Ultimate hORF Clones are fully sequenced
clones provided in a Gateway™ entry vector that is ready to use in a recombination
reaction with a pLenti-DEST vector. For more information about the Ultimate
hORF Clones available, see our Web site (www.invitrogen.com/clones) or contact
Technical Service (see page 25).

If you will be expressing your protein from pLenti6.2/C-Lumio /V5-DEST, your
insert in the entry clone should contain a Kozak translation initiation sequence
with an ATG initiation codon for proper initiation of translation (Kozak, 1987;
Kozak, 1990; Kozak, 1991). An example of a Kozak consensus sequence is
provided below. The ATG initiation codon is shown underlined.

(G/IAINNATGG

Other sequences are possible, but the G or A at position -3 and the G at position
+4 are the most critical for function (shown in bold).

continued on next page
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Generating an Entry Clone, continued

Points to Consider
for pLenti6.2/C-
Lumio"/V5-DEST

Points to Consider
for pLenti6.2/N-
Lumio"/V5-DEST

pLenti6.2/C-Lumio /V5-DEST allows expression of recombinant proteins with
a C-terminal peptide containing the V5 epitope and the Lumio tag; however,
you may use this vector to express a native protein, if desired. Consider the
following when generating your entry clone.

If you wish to... Then your insert...
include the V5 epitope and e should contain a Kozak initiation
Lumio tag sequence (see previous page)

e should not contain a stop codon

¢ should be in frame with the V5 epitope
and Lumio tag after recombination (see
page 7 for a diagram)

not include the V5 epitope and | e should contain a Kozak initiation
Lumio tag sequence (see previous page)

e should contain a stop codon

pLenti6.2/N-Lumio /V5-DEST allows expression of recombinant proteins with
an N-terminal peptide containing the Lumio and V5 epitope tags and contains
an ATG initiation codon within the context of a Kozak consensus sequence (see
previous page). To include the Lumio and V5 epitope tags, your insert in the
entry clone should:

e not contain a Kozak initiation sequence

e be in frame with the Lumio and V5 epitope tags after recombination (see
page 8 for a diagram)

e should contain a stop codon




Creating Expression Clones

Introduction

Experimental
Outline

Important

Resuspending the
Destination
Vectors

Propagating the
Destination
Vectors

After you have generated an entry clone, you will perform the LR recombination
reaction to transfer the gene of interest into pLenti6.2/N- or C-Lumio /V5-DEST
to create your expression clone. To ensure that you obtain the best possible
results, we recommend that you read this section and the sections entitled
Performing the LR Recombination Reaction (pages 9-12) and Transforming One
Shot® Stbl3 Competent E. coli (pages 11 12) before beginning.

To generate an expression clone, you will:

1. Perform an LR recombination reaction using the attL-containing entry clone
and the attR-containing pLenti6.2/N-Lumio /V5-DEST or pLenti6.2/C-
Lumio /V5-DEST vector. Note: Both the entry clone and the destination
vector should be supercoiled (see Important below).

Use the reaction mixture to transform a suitable E. coli host (see page 9).

Select for expression clones (see the following pages for illustrations of the
recombination regions of expression clones in pLenti6.2/N-Lumio /V5-DEST
and pLenti6.2/C-Lumio /V5-DEST.

pLenti6.2/N-Lumio /V5-DEST and pLenti6.2/C-Lumio /V5-DEST are supplied
as supercoiled plasmids. Although the Gateway™ Technology manual has
previously recommended using a linearized destination vector for more efficient
LR recombination, further testing at Invitrogen has found that linearization of
pLenti6.2/N- or C-Lumio /V5-DEST is not required to obtain optimal results for
any downstream application.

Each destination vector is supplied as 6 g of plasmid, lyophilized in TE, pH 8.0.
To use, simply resuspend the destination plasmid in 40 | of sterile water to a
final concentration of 150 ng/ |I.

If you wish to propagate and maintain pLenti6.2/N- or C-Lumio /V5-DEST, we
recommend using Library Efficiency”™ DB3.1 Competent E. coli from Invitrogen
(Catalog no. 11782-018) for transformation. The DB3.1 E. coli strain is resistant to
CcdB effects and can support the propagation of plasmids containing the ccdB
gene. For additional guidelines, see the next page.

Note: Do not use general E. coli cloning strains including Stbl3 , TOP10, or DH5a for
propagation and maintenance as these strains are sensitive to CcdB effects.

continued on next page



Creating Expression Clones, continued

Guidelines to Follow the guidelines below when using DB3.1 E. coli to propagate
Propagate the pLenti6.2/N- or C-Lumio /V5-DEST:

Destination e To maintain integrity of the vector, select for transformants in media
Vectors containing 50 100 g/ml ampicillin and 15 30 g/ml chloramphenicol.

e Due to the potential for re-arrangement of lentiviral vectors caused by
recombination between the 5’ and 3' LTRs (i.e., unwanted recombinants), we
recommend analyzing transformants to verify the integrity of the destination
vector before proceeding.

e When propagating transformants, culture bacteria in LB media. Do not use
richer bacterial medias as these media tend to give rise to a greater number
of unwanted recombinants.

Recombination The recombination region of the expression clone resulting from pLenti6.2/C-
Region of Lumio /V5-DEST entry clone is shown below.
pLenti6.2/C- Features of the Recombination Region:

Lumio '/V5-DEST

2273

2343

2413

4125

4182

4239

4304

4374

Shaded regions correspond to those DNA sequences transferred from the
entry clone into pLenti6.2/C-Lumio /V5-DEST by recombination.

e Non-shaded regions are derived from pLenti6.2/C-Lumio /V5-DEST.
e Bases 2446 and 4130 of pLenti6.2/C-Lumio /V5-DEST sequence are marked.

CMV forward priming site
CAAT TATA

ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TCGTTTAGTG AACCGTCAGA

TCGCCTGGAG ACGCCATCCA CGCTGTTTTG ACCTCCATAG AAGACACCGA CTCTAGAGGA TCCACTAGTC

244
‘6 attB1 site
| | |
CAGTGTGGTG GAATTCTGCA GATA TCAACAAGTT | GTACAAAAAAG CAGGCTNN = CENE. NAC CCA
4130 AGTTGTTCAA CATGTTTTTTC GTCCGANN --="=-- NTG GGT
. Pro
attB2 site V5 epitope
T | \

GCT TTC TTG TAC AAA GTG GTT GAT GCT GTT AAC GGG AAG CCT ATC CCT AAC CCT CTC
CGA AAG AAC ATG TTT CAC CAA CTA CGA CAA TTG CCC TTC GGA TAG GGA TTG GGA GAG
Ala Phe Leu Tyr Lys Val Val Asp Ala Val Asn Gly Lys Pro Ile Pro Asn Pro Leu

Lumio™ Tag
| I I
CTC GGT CTC GAT TCT ACG CGT ACC GGT GCT GGT GGC TGT TGT CCT GGC TGT TGC GGT
GAG CCA GAG CTA AGA TGC GCA TGG CCA CGA CCA CCG ACA ACA GGA CCG ACA ACG cca
Leu Gly Leu Asp Ser Thr Arg Thr Gly Ala Gly Gly Cys Cys Pro Gly Cys Cys Gly

GGC GGC TAG TAA TGA GTTTCGCGTA CCGGTTAGTA ATGACGATGG TACCTACCGG GTAGGGGAGG
CCG CCG ATC ATT ACT
G l y G l y * Kk Kk * Kk Kk * Kk Kk
PGK reverse binding site
——
CGCTTTTCCC AAGGCAGTCT GGAGCATGCG CTTTAGCAGC CCCGCTGGGC ACTTGGCGCT ACACAAGTGG

CCTCTGGCCT

continued on next page



Creating Expression Clones, continued

Recombination
Region of
pLenti6.2/N-

Lumio '/V5-DEST

The recombination region of the expression clone resulting from pLenti6.2/N-
Lumio /V5-DEST entry clone is shown below.

Features of the Recombination Region:

Shaded regions correspond to those DNA sequences transferred from the
entry clone into pLenti6.2/N-Lumio /V5-DEST by recombination.

e Your gene of interest should contain a stop codon.

¢ Non-shaded regions are derived from pLenti6.2/N-Lumio /V5-DEST.
e Bases 2589 and 4272 of pLenti6.2/N-Lumio /V5-DEST are marked.

CMYV forward priming site

| _cmat
I

TATA

2339 ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TCTCTGGCTA ACTAGAGAAC

2409 CCACTGCTTA CTGGCTTATC GAAATTAATA CGACTCACTA TAGGGAGACC CAAGCTGGCT AGTTAAGCTG

Translation Start

Lumio™ Tag

1 e —

2479 CACC ATG GCT GGT GGC TGT TGT CCT GGC TGT TGC GGT GGC GGC AAG CTG GGT AAG CCT
TAC CGA CCA CCG ACA ACA GGA CCG ACA ACG CCA CCG CCG TTC GAC CCA TTC GGA
Met Ala Gly Gly Cys Cys Pro Gly Cys Cys Gly Gly Gly Lys Leu Gly Lys Pro
V5 epitope

2589

2537 ATC CCT
TAG GGA
Ile Pro

attB1 site

AAC
TTG
Asn

CCT CTC
GGA GAG
Pro Leu

AAA AAA
TTT TTT
Lys Lys

GCA
CGT
Ala

|
GGC TNN
CCG ANN
Gly ---

CTC
GAG
Leu

GGT
CCA
Gly

2

CTC
GAG
Leu

* x %

|
‘ \
GAT TCT ACG AGT GCT GTT ATC ACA AGT TTG TAC
CTA AGA TGC TCA CGA CAA TAG TGT TCA AAC ATG
Asp Ser Thr Ser Ala Val Ile Thr Ser Leu Tyr

4272 attB2 site

[ il !
AC CCAGCTTTCT TGTACAAAGT GGTTGATATC
TG GGTCGAAAGA ACATGTTTCA CCAACTATAG

4294 CAGCACAGTG GCGGCCGCTC GAGTCTAGAG GGCCCGCGGT TCGAAGGTAA GCCTATCCCT AACCCTCTCC

4364 TCGGTCTCGA TTCTACGCGT ACCGGTTAGT AATGACGATG GTACCTACCG GGTAGGGGAG GCGCTTTTCC

PGK reverse binding site

[
4334 CAAGGCAGTC TGGAGCATGC GCTTTAGCAG CCCCGCTGGG CACTTGGCGC TACACAAGTG GCCTCTGGCC




Performing the LR Recombination Reaction

Introduction

Recommended
E. coli Host

Important

LR Clonase™ Il
Enzyme Mix

Materials Needed

Follow the guidelines and instructions in this section to perform the LR
recombination reaction using your entry clone containing the gene of interest and
the pLenti6.2/N- or C-Lumio /V5-DEST vector. We recommend including a
negative control (no LR Clonase Il) in your experiment to help you evaluate your
results.

For optimal results, we recommend using Stbl3 E. coli for transformation as
this strain is particularly well-suited for use in cloning unstable DNA such as
lentiviral DNA containing direct repeats. One Shotf Stbl3 Chemically
Competent E. coli are included in the kit for transformation. For instructions, see
Transforming One Shotf Stbl3 Competent E. coli, page 11. Note that
transformants containing unwanted recombinants (see Note below) are generally
not obtained when StbI3 E. coli are used for transformation.

Do not transform the LR recombination reaction into E. coli strains that contain
the F’ episome (e.g. TOP10F’). These strains contain the ccdA gene and will prevent
negative selection with the ccdB gene.

To catalyze the LR recombination reaction, use LR Clonase Il enzyme mix, which
is available separately from Invitrogen (Catalog no. 11791-020). The LR Clonase

Il enzyme mix combines the proprietary enzyme formulation and 5X LR Clonase
Reaction Buffer previously supplied as separate components in LR Clonase
enzyme mix into an optimized single-tube format for easier set-up of the LR
recombination reaction. Use the protocol provided below to perform the LR
recombination reaction using LR Clonase Il enzyme mix.

Note: You may perform the LR recombination reaction using LR Clonase enzyme mix, if

desired. To use LR Clonase enzyme mix, follow the protocol provided with the product.
Do not use the protocol for LR Clonase |l enzyme mix provided in this manual.

You should have the following materials on hand before beginning:
e Purified plasmid DNA of your entry clone (50 150 ng/ |in TE, pH 8.0)

e plLenti6.2/N- or C-Lumio /V5-DEST vector (resuspend in sterile water to
150 ng/ 1)

e LR Clonase Il enzyme mix (Invitrogen, Catalog no. 11791-020; keep at -20°C
until immediately before use)

e TE Buffer, pH 8.0 (10 mM Tris-HCI, pH 8.0, 1 mM EDTA)

e 2 g/ |Proteinase K solution (supplied with the LR Clonase Il enzyme mix;
thaw and keep on ice until use)

continued on next page



Performing the LR Recombination Reaction, continued

Setting Up the LR
Recombination
Reaction
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Follow this procedure to perform the LR recombination reaction between your
entry clone and pLenti6.2/N- or C-Lumio /V5-DEST. If you want to include a
negative control, set up a separate reaction without LR Clonase Il enzyme mix.

1.

Add the following components to 1.5-ml microcentrifuge tubes at room
temperature and mix.

Component Sample
Entry clone (50-150 ng/reaction) 1-7 1
pLenti6.2/N- or C-Lumio /V5-DEST (150 ng/ ) 11

TE Buffer, pH 8.0 to8 |

Thaw the LR Clonase |l enzyme mix on ice (~ 2 minutes).
Vortex the LR Clonase Il enzyme mix briefly twice (2 seconds each time).

To the sample above, add 2 | of LR Clonase Il enzyme mix. Mix well by
pipetting up and down.

Reminder: Return LR Clonase Il enzyme mix to -20°C immediately after use.
Incubate the reaction at 25°C for 1 hour.
Note: Extending the incubation time to 18 hours typically yields more colonies.

Add 1 | of the Proteinase K solution to each reaction. Incubate for 10 minutes
at 37°C.

Proceed to Transforming One Shot" Stbl3 Competent E. coli, next page.
Note: You may store the LR reaction at -20°C for up to 1 week before transformation.




Transforming One Shot® Stbl3™ Competent E. coli

Introduction

Materials Needed

One Shot® StbI3™
Transformation
Procedure

Follow the instructions in this section to transform the LR recombination reaction
into One Shot® Sthl3 Chemically Competent E. coli included with the kit. The
transformation efficiency of One Shotf Stbl3 Chemically Competent E. coli is

>1 10%cfu/ gplasmid DNA.

Have the following materials on hand before beginning:

LR recombination reaction (from Step 7, previous page)

One Shot" Stbl3 Chemically Competent E. coli (one vial per transformation;
thaw on ice immediately before use)

S.0.C. Medium (supplied with the kit, Box 2; warm to room temperature)

pUC19 positive control (if desired to verify the transformation efficiency;
supplied with the kit, Box 2)

LB Medium (if performing the pUC19 control transformation) (see recipe on
page 18)

42°C water bath

LB plates containing 100 g/ml ampicillin (two for each transformation;
warm at 37°C for 30 minutes before use) (see recipe on page 18)

37°C shaking and non-shaking incubator

Use this procedure to transform the LR recombination reaction into One Shot"
Stbl3 Chemically Competent E. coli.

1.

Thaw, on ice, one vial of One Shotf Stbl3 chemically competent cells for each
transformation.

Add 2 to 3 | of the LR recombination reaction (from Step 7, previous page)
into a vial of One Shotf Sthi3 cells and mix gently. Do not mix by pipetting
up and down. For the pUC19 control, add 10 pg (1 1) of DNA into a separate
vial of One Shot" cells and mix gently.

Incubate the vial(s) on ice for 30 minutes.
Heat-shock the cells for 45 seconds at 42°C without shaking.

Remove the vial(s) from the 42°C water bath and place them on ice for
2 minutes.

Add 250 | of pre-warmed S.0.C. Medium to each vial.

Cap the vial(s) tightly and shake horizontally at 37°C for 1 hour at 225 rpm in
a shaking incubator.

Spread 25-100 | of the transformation mix on a pre-warmed selective plate
and incubate overnight at 37°C. We recommend plating two different
volumes to ensure that at least one plate will have well-spaced colonies. For
the pUC19 control, dilute the transformation mix 1:10 into LB Medium (e.g.
add 100 | of the transformation mix to 900 | of LB Medium) and plate 25
100 I

Store the remaining transformation mix at +4°C. Plate out additional cells the
next day, if desired.

continued on next page
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Transforming One Shot® Stbl3™ Competent E. coli, continued

What You Should
See

Analyzing Positive
Clones

Confirming the
Expression Clone

Sequencing

Maintaining the
Expression Clone

Verifying
Expression of
Recombinant
Protein
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If you use E. coli cells with a transformation efficiency of 1 108 cfu/ g, the LR
reaction should result in greater than 5,000 colonies if the entire LR reaction is
transformed and plated.

1. Pick 5 colonies and culture them overnight in LB medium containing
100 g/ml ampicillin.
Isolate plasmid DNA using your method of choice.
Analyze the plasmids by restriction analysis to confirm the presence and
orientation of your insert as well as the integrity of the vector. Restriction site

information for each vector is available from our Web site
(www.invitrogen.com) or by calling Technical Service (see page 25).

The ccdB gene mutates at a very low frequency, resulting in a very low number of
false positives. True expression clones will be chloramphenicol-sensitive and
ampicillin- and Blasticidin-resistant. Transformants containing a plasmid with a
mutated ccdB gene will be chloramphenicol-, ampicillin-, and Blasticidin-resistant.
To check your putative expression clone, test for growth on LB plates containing
30 g/ml chloramphenicol. A true expression clone should not grow in the
presence of chloramphenicol.

You can sequence your expression construct to confirm that your gene of interest is
in frame with the appropriate N-terminal or C-terminal fusion tag. We suggest
using the following primers. Refer to the diagrams on page 8 and 7 for the location
of the primer binding sites in each vector.

Note: For your convenience, Invitrogen has a custom primer synthesis service. For more
information, see our Web site (www.invitrogen.com) or call Technical Service (see page 25).

Primer Sequence
CMV forward primer 5-CGCAAATGGGCGGTAGGCGTG-3'
PGK reverse primer 5-CAGAGGCCACTTGTGTAG-3'

Once you have generated your expression clone, maintain and propagate the
plasmid in LB medium containing 100 g/ml ampicillin. Addition of Blasticidin is
not required.

Optional: Before proceeding to generate a lentiviral stock of your expression
construct, you can verify that the construct expresses the gene of interest by
transfecting the plasmid directly into mammalian cells and assaying for your
recombinant protein. Follow the guidelines below:

e Use an easy-to-transfect, dividing mammalian cell line (e.g. HEK 293 or COS-7).

e Use Lipofectamine 2000 (included in the kit) for high-efficiency transfection.
Follow the standard transfection procedure provided with the reagent.
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Guidelines for Expression

Introduction Once you have obtained purified plasmid DNA of your pLenti6.2/N- or C-
Lumio /V5-DEST expression construct, you are ready to use Invitrogen s
ViraPower Lentiviral Expression System to produce a viral stock, which may
then be used to transduce your mammalian cell line of choice to express your
recombinant protein (See experimental outline below).

[seneotimrest_Jvscorcoe] o)

o

Expression

Construct j

ViraPower™ Packaging Mix

293FT Producer Cell Line

Your Mammalian Cell Line of Interest

promoter gene of interest | V5

1.Generate the pLenti expression
construct containing your gene
of interest.

2. Cotransfect the 293FT producer
cell line with your pLenti
expression construct and the
optimized packaging mix.

3.Harvest viral supernatant and
determine the titer.

4.Add the viral supernatant to
your mammalian cell line of
interest. Select for stably
transduced cells, if desired.

5.Assay for recombinant protein
of interest.

continued on next page
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Guidelines for Expression, continued

Materials to Have
on Hand

Plasmid
Preparation

Positive Control
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To express your gene of interest from the pLenti6.2/N- or C-Lumio /V5-DEST
construct, you will need to have the following reagents on hand. These reagents
are in included in the kit:

e  293FT Cell Line for producing maximized levels of virus (Naldini et al., 1996).
This cell line is derived from 293F cells and stably expresses the SV40 large T
antigen for enhanced virus production.

e ViraPower Packaging Mix. When cotransfected with the pLenti-DEST
expression construct into the 293FT producer cell line, this optimized mixture
of plasmids supplies the viral proteins in trans that are required to create viral
particles.

o Lipofectamine 2000 Reagent, for efficient delivery of the ViraPower
Packaging Mix and the pLenti6.2/N- or C-Lumio /V5-DEST expression
construct to 293FT cells.

e Blasticidin, for selection of stably transduced mammalian cells (see the
Appendix, page 19, for more information).

e Optional: Control lentiviral expression vector (pLenti6.2-GW/EmGFP)
containing Emerald Green Fluorescent Protein (EmGFP) to optimize
transfection and virus production. For ordering information, see page vii or
go to www.invitrogen.com.

For more information about the 293FT Cell Line, see the 293FT Cell Line manual.
For more information about the ViraPower Packaging Mix, refer to the
ViraPower Lentiviral Expression System manual.

Before proceeding to express your recombinant fusion protein using the
ViraPower Il Lentiviral Expression System, you must prepare purified plasmid
DNA. Plasmid DNA for transfection into eukaryotic cells must be clean and free
of contamination with phenol or sodium chloride. Contaminants will kill the cells,
and salt may interfere with lipid complexing, decreasing transfection efficiency.
We recommend isolating plasmid DNA using the S.N.A.P. Midiprep DNA
Isolation Kit (Catalog no. K1910-01).

Note: We recommend performing restriction analysis to verify the integrity of your
expression construct after plasmid preparation.

pLenti6.2/N-Lumio /V5-GW/lacZ and pLenti6.2/C-Lumio /V5-GW/lacZ are
provided as positive control vectors for pLenti6.2/N-Lumio /V5-DEST and
pLenti6.2/C-Lumio /V5-DEST, respectively (see pages 23 24 for maps). Each
control vector allows expression of B-galactosidase with an N- or C-terminal
fusion to the Lumio and V5 epitope tags.

A control lentiviral expression vector (pLenti6.2-GW/EmGFP) containing
Emerald Green Fluorescent Protein (EmGFP) is available separately from
Invitrogen. For ordering information, see page vii.

continued on next page



Guidelines for Expression, continued

Propagating the
Control Plasmids

Producing Viral
Stocks

Determining
Blasticidin
Sensitivity

Transducing
Mammalian Cells

Negative Control

We strongly recommend propagating the control plasmid in Stbl3 competent
cells. We have observed lower DNA yields using other recA, endA E. coli strains
like TOP10 or DH5a -T1R.

To propagate and maintain the control plasmids:

1. Resuspend the vector in 10 | of sterile water to prepareal g/ Istock
solution.

Transform Stbi3 cells using 10 ng of plasmid.

Select transformants on LB agar plates containing 100 g/ml ampicillin.
(Note: If you are transforming TOP10 or DH5a  cells, use LB agar plates
containing 100 g/ml ampicillinand 50 g/ml Blasticidin.)

4. Prepare a glycerol stock of a transformant containing plasmid for long-term
storage. Propagate the plasmid in LB containing 100 g/ml ampicillin.

Refer to the ViraPower Lentiviral Expression System manual for detailed
guidelines and protocols to:

e Cotransfect your pLenti6.2/N- or C-Lumio /V5-DEST expression construct
and the ViraPower Packaging Mix into the 293FT Cell Line to generate a
lentiviral stock.

e Determine the titer of your viral stock.

Once you have produced a lentiviral stock with a suitable titer, you will use this
stock to transduce your lentiviral construct into the mammalian cell line of
choice. You may assay for transient expression of your recombinant protein or
use Blasticidin to select for stably transduced cells. Before generating your stably
transduced cell line, we recommend that you generate a kill curve to determine
the minimum concentration of Blasticidin required to kill your untransduced
host cell line. For guidelines to generate a kill curve, refer to the ViraPower
Lentiviral Expression System manual. For instructions on preparing and
handling Blasticidin, see the Appendix, page 19.

Refer to the ViraPower Lentiviral Expression System manual for instructions
and guidelines to:

e Transduce your lentiviral construct into the mammalian cell line of interest
at the appropriate multiplicity of infection (MOI).

e Generate stable cell lines using Blasticidin selection.

A negative transduction control is essential for determining the level of
background Lumio fluorescence. To prepare the negative control cells, follow
the transduction procedure in the ViraPower Lentiviral Expression System
manual, except omit the virus. Then use these mock-transduced cells in the
labeling procedure as described in the Lumio In-Cell Labeling Kits manual.

continued on next page
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Detection and Analysis

Introduction

Using the Lumio™

Green In-Cell
Labeling Kit
N Note

Lumio™ Green
Detection Kit
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Once you have transduced the lentriviral construct into your mammalian cell line
of choice, you may:

o Detect protein expression and localization in live cells by fluorescence
microscopy using the Lumio Green In-Cell Labeling Kit.

e Detect protein expression directly in polyacrylamide gels using the Lumio
Green Detection Kit (see below).

o Detect protein expression by Western blot analysis using Anti-V5 Antibodies
available from Invitrogen (see next page).

For detailed in-cell labeling guidelines and protocols, refer to the Lumio In-Cell
Labeling Kits manual. We recommend waiting a minimum of 48 hours post-
transduction before labeling to ensure adequate expression of your protein.

The Lumio Technology works best for labeling proteins that are expressed at
high levels or are concentrated in a subcellular region. If you are expressing
proteins at low levels or if you are expressing a cytoplasmic protein, we
recommend transduction at a higher MOI (e.g., 10 100). MOI generally correlates
with the number of integration events and, as a result, expression. Typically,
expression levels increase linearly as the MOI increases.

Alternatively, you can try performing a transient transfection experiment using
the pLenti6.2/N- or C-Lumio /V5-DEST expression construct.

The Lumio Green Detection Kit (Catalog no. LC6090) enables immediate and
specific visualization of Lumio -tagged proteins in polyacrylamide gels using a
UV transilluminator or a visible light laser-based scanner and without the need
for staining or Western blotting. Refer to the Lumio Green Detection Kit manual
for detailed protocols to prepare lysate samples for detection with the Lumio
Green Detection Reagent. This manual is available for downloading from our
Web site (www.invitrogen.com) or by contacting Technical Service (page 25).

continued on next page
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Detection and Analysis, continued

Western Blotting

Polyacrylamide
Gels Available
from Invitrogen

ot Note

Assay for
B-galactosidase
Activity

You can detect expression of your recombinant fusion protein using the following
antibodies available from Invitrogen. Use any method of choice to prepare your
mammalian cell lysates for Western blot analysis.

Antibody Description Catalog No.
Anti-V5 Mouse monoclonal 1gG2, R960-25
Anti-V5 HRP Mouse monoclonal 1gG.,, conjugated to HRP R961-25
Anti-V5-AP Mouse monoclonal 1gG2,, conjugated to AP R692-25

If you plan to analyze your samples using the Lumio Green Detection Kit (see
above) in addition to Western blotting, you will need to prepare your samples
using lysis buffer. Lysates containing standard Laemmli SDS-PAGE sample buffer
will not be suitable for in-gel detection with the Lumio Green Detection Kit.
Refer to the Lumio Green Detection Kit manual for a protocol to prepare cell
lysates that are compatible with both in-gel detection and Western blot analysis.

To facilitate separation and visualization of your recombinant protein by
polyacrylamide gel electrophoresis, a wide range of pre-cast NUPAGE" and
Novex™ Tris-Glycine polyacrylamide gels and electrophoresis apparatus are
available from Invitrogen. In addition, Invitrogen carries a large selection of
molecular weight protein standards and staining kits. For more information, refer
to our Web site (www.invitrogen.com) or contact Technical Service (page 25).

Expression of your protein fused to the Lumio and V5 epitope tags (N-terminal
or C-terminal) will increase the size of your recombinant protein by
approximately 4 kDa. Note that the expected sizes take into account any
additional amino acids between the gene of interest and the fusion peptide (see
page 7 or 8 for a diagram).

The B-galactosidase protein expressed from the pLenti6.2/N-Lumio /V5-
GW/lacZ vector is approximately 126 kDa in size, and the protein expressed
from the pLenti6.2/C-Lumio /V5-GW/lacZ vector is approximately 121 kDa in
size.

You may assay for B-galactosidase expression by Lumio detection, as described
on the previous page, or by Western blotting using Anti-V5 Antibodies, as
described above.
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Recipes

LB (Luria-Bertani)
Medium

LB Plates
Containing
Ampicillin

Low Salt LB
Medium
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Appendix

1.0% Tryptone

0.5% Yeast Extract

1.0% NaCl

pH 7.0

1. For 1 liter, dissolve 10 g tryptone, 5 g yeast extract, and 10 g NaCl in 950 ml
deionized water.

2. Adjust the pH of the solution to 7.0 with NaOH and bring the volume up to
1 liter.

3. Autoclave on liquid cycle for 20 minutes. Allow solution to cool to ~55 C
and add antibiotic, if desired.

4. Storeat+4 C.

Follow the instructions below to prepare LB agar plates containing ampicillin.

1. Prepare LB medium as above, but add 15 g/L agar before autoclaving.

2. Autoclave on liquid cycle for 20 minutes.

3. After autoclaving, cool to ~55 C, add ampicillin to a final concentration of
100 ng/ml and pour into 10 cm plates.

4. Let harden, then invert and store at +4 C, in the dark.

1.0% Tryptone

0.5% Yeast Extract

0.5% NacCl

pH 7.5

1. For 1 liter, dissolve 10 g tryptone, 5 g yeast extract, and 5 g NaCl in 950 ml
deionized water.

2. Adjust the pH of the solution to 7.5 with NaOH and bring the volume up to
1 liter.

3. Autoclave on liquid cycle for 20 minutes. Allow solution to cool to ~55 C
and add antibiotic, if desired.

4. Store at +4 C.




Blasticidin

Blasticidin

Molecular Weight,
Formula, and
Structure

Handling
Blasticidin

Preparing and
Storing Stock
Solutions

Blasticidin S HCl is a nucleoside antibiotic isolated from Streptomyces
griseochromogenes which inhibits protein synthesis in both prokaryotic and
eukaryotic cells (Takeuchi et al., 1958; Yamaguchi et al., 1965). Resistance is
conferred by expression of either one of two Blasticidin S deaminase genes: bsd
from Aspergillus terreus (Kimura et al., 1994) or bsr from Bacillus cereus (Izumi et
al., 1991). These deaminases convert Blasticidin S to a non-toxic deaminohydroxy
derivative (Izumi et al., 1991).

The formula for Blasticidin S is C17H2NsOs-HCI, and the molecular weight is
458.9. The diagram below shows the structure of Blasticidin.
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Always wear gloves, mask, goggles, and protective clothing (e.g. a laboratory
coat) when handling Blasticidin. Weigh out Blasticidin and prepare solutions in
a hood.

Blasticidin may be obtained separately from Invitrogen (Catalog no. R210-01) in
50 mg aliquots. Blasticidin is soluble in water. Sterile water is generally used to
prepare stock solutions of 5 to 10 mg/ml.

e Dissolve Blasticidin in sterile water and filter-sterilize the solution.

e Aliquot in small volumes suitable for one time use (see next to last point
below) and freeze at -20 C for long-term storage or store at +4 C for short-
term storage.

e Aqueous stock solutions are stable for 1-2 weeks at +4 C and 6-8 weeks at
-20 C.

e pH of the aqueous solution should be 7.0 to prevent inactivation of
Blasticidin.

e Do not subject stock solutions to freeze/thaw cycles (do not store in a frost-
free freezer).

e Upon thawing, use what you need and store the thawed stock solution at
+4 C for up to 2 weeks.

e Medium containing Blasticidin may be stored at +4 C for up to 2 weeks.

19



Map of pLenti6.2/C-Lumio” /V5-DEST

Map of
pLenti6.2/C-
Lumio™/V5-DEST

Comments for pLenti6.2/C-Lumio™/V5-DEST
8835 nucleotides

RSV/5’ LTR hybrid promoter: bases 1-410
RSV promoter: bases 1-229
HIV-1 5’ LTR: bases 230-410

5’ splice donor: base 520

The map below shows the elements of pLenti6.2/C-Lumio /V5-DEST. DNA from
the entry clone replaces the region between bases 2446 and 4130. The complete
sequence for pLenti6.2/C-Lumio /V5-DEST is available our Web site
(www.invitrogen.com) or by contacting Technical Service (see page 25).

| attR1 CmR |cecdB attR2 |V5 epitope IR REET:] @l

pLenti6.2/
C-Lumio™/V5-

DEST

HIV-1 psi (v) packaging signal: bases 521-565
HIV-1 Rev response element (RRE): bases 1075-1317
3’ splice acceptor: base 1656
3’ splice acceptor: base 1684
CMV promoter: bases 1808-2392
attR1 site: bases 2440-2564
Chloramphenicol resistance gene (CmR): bases 2673-3332
ccdB gene: bases 3674-3979
attR2 site: bases 4020-4144
V5 epitope: bases 4158-4199
Lumio™ tag: bases 4218-4235
PGK promoter: bases 4287-4793
EM7 promoter: bases 4804-4870
Blasticidin resistance gene: bases 4877-5269
AU3/3’'LTR: bases 5355-5589

AUS3: bases 5355-5408

3’'LTR: bases 5356-5589
SV40 polyadenylation signal: bases 5661-5791
bla promoter: bases:6651-6755
Ampicillin (bla) resistance gene: bases 6750-7610

pUC origin: 7755-8428
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Map of pLenti6.2/N-Lumio” /V5-DEST

Map of
pLenti6.2/N-
Lumio™/V5-DEST

Comments for pLenti 6.2/N-Lumio™/V5-DEST
8956 nucleotides

RSV/5’' LTR hybrid promoter: bases 1-410
RSV promoter: bases 1-229
HIV-1 5'LTR: bases 230-410

5" splice donor: base 520

HIV-1 psi (y) packaging signal: bases 521-565

The map below shows the elements of pLenti6.2/N-Lumio /V5-DEST. DNA
from the entry clone replaces the region between bases 2589 and 4272. The
complete sequence for pLenti6.2/N-Lumio /V5-DEST is available from our
Web site (www.invitrogen.com) or by contacting Technical Service (see page

25).
| WM EL ] V5 epitopel attR1 CmR  ccdB  attR2 |

pLenti6.2/
N-Lumio /V5-

HIV-1 Rev response element (RRE): bases 1075-1308
3’ splice acceptor: base 1656
3’ splice acceptor: base 1684
CMV promoter: bases 1873-2390
ATG translation initiation: 2483-2485
Lumio™ tag: bases 2495-2512
V5 epitope: 2528-2569
attR1 site: bases 2582-2706
Chloramphenicol resistance gene (Cms): bases 2815-3474
ccdB gene: bases 3817-4121
attR2 site: bases 4162-4286
PGK promoter: bases 4408-4914
EM7 promoter: bases 4925-4990
Blasticidin resistance gene: bases 4992-5390
AU3/3’LTR: bases 5477-5710

AU3: bases 5477-5529

3'LTR: bases 5477-5710
SV40 polyadenylation signal: bases 5782-5912
bla promoter: bases:6772-6870
Ampicillin (bla) resistance gene: bases 6871-7731
pUC origin: 7876-8549
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Features of pLenti6.2/N- and C-Lumio’ /V5-DEST Vectors

Features of the
Vectors

The pLenti6.2/N-Lumio /V5-DEST (8956 bp) and pLenti6.2/C-Lumio /V5-
DEST (8835 bp) vectors contain the following elements. All features have been

functionally tested and the vectors fully sequenced.

Feature

Benefit

Rous Sarcoma Virus (RSV)
enhancer/promoter

Allows Tat-independent production of viral mRNA (Dull et al., 1998).

HIV-1 truncated 5’ LTR

Permits viral packaging and reverse transcription of the viral mMRNA
(Luciw, 1996).

5" splice donor and 3" acceptors

Enhances the biosafety of the vector by facilitating removal of the ¥
packaging sequence and RRE such that expression of the gene of
interest in the transduced host cell is no longer Rev-dependent (Dull et
al., 1998).

HIV-1 psi (y) packaging signal

Allows viral packaging (Luciw, 1996).

HIV-1 Rev response element
(RRE)

Permits Rev-dependent nuclear export of unspliced viral mMRNA
(Kjems et al., 1991; Malim et al., 1989).

CMV promoter

Permits high-level, constitutive expression of the gene of interest
(Andersson et al., 1989; Boshart et al., 1985; Nelson et al., 1987).

attR1 and attR2 sites

Bacteriophage A-derived DNA recombination sequences that permit
recombinational cloning of the gene of interest from a Gateway" entry
clone (Landy, 1989).

Chloramphenicol resistance gene
(Cm")

Allows counterselection of the plasmid.

ccdB gene Permits negative selection of the plasmid.

Lumio tag Allows binding of Lumio Labeling Reagents for in vivo fluorescence
detection of the recombinant fusion protein (Adams et al., 2002)

V5 epitope Allows detection of the recombinant fusion protein by the Anti-V5

Antibodies (Southern et al., 1991).

PGK promoter

Allows high-level expression of the selection marker in mammalian
cell lines.

EM7 promoter

Synthetic prokaryotic promoter for expression of the selection marker
in E. coli.

Blasticidin (bsd) resistance gene

Permits selection of stably transduced mammalian cell lines (Kimura et
al., 1994).

AU3/HIV-1 truncated 3' LTR

Allows viral packaging but self-inactivates the 5’ LTR for biosafety
purposes (Dull et al., 1998). The element also contains a
polyadenylation signal for transcription termination and
polyadenylation of mMRNA in transduced cells.

SV40 polyadenylation signal

Allows transcription termination and polyadenylation of mMRNA.

bla promoter

Allows expression of the ampicillin resistance gene.

Ampicillin resistance gene (B-
lactamase)

Allows selection of the plasmid in E. coli.

pUC origin

Permits high-copy replication and maintenance in E. coli.
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Map of pLenti6.2/C-Lumio” /V5-GW/lacZ

Description

Map of
pLenti6.2/C-
Lumio™/V5-
GW/lacZ

pLenti6.2/C-Lumio /V5-GW/lacZ is a 10363 bp control vector expressing -
galactosidase, and was generated using the Gateway™ LR recombination reaction
between an entry clone containing the lacZ gene and pLenti6.2/C-Lumio /V5-

DEST. B-galactosidase is expressed as a C-terminal Lumio and V5 fusion
protein with a molecular weight of approximately 121 kDa.

The map below shows the elements of pLenti6.2/C-Lumio /V5-GW/lacZ. The

complete sequence of the vector is available from our Web site
(www.invitrogen.com) or by calling Technical Service (see page 25).

| attB1 lacZ | attB2 VS5 epitope [MIIIEET:] ,

pLenti6.2/
C-Lumio™/

V5-GW/lacZ

10363 bp

Comments for pLenti6.2/C-Lumio™/V5-GW/lacZ
10363 nucleotides

RSV enhancer/promoter: bases 1-229
HIV-1 5'LTR: bases 230-410
5’ splice donor: base 520
HIV-1 psi (y) packaging signal: bases 521-565
HIV-1 Rev response element (RRE): bases 1075-1308
3’ splice acceptor: base 1656
3’ splice acceptor: base 1684
CMV promoter: bases 1873-2462
attB1 site: bases 2506-2530
lacZ ORF: bases 2582-5633
attB2 site: bases 5648-5672
V5 epitope: bases 5686-5727
Lumio™ tag: bases 5746-5763
PGK promoter: bases 5815-6321
EM7 promoter: bases 6332-6398
Blasticidin resistance gene: bases 6405-6797
AU3/HIV-1 3'LTR: bases 6883-7117
AU3: bases 6883-6936
Truncated HIV-1 3’ LTR: bases 6884-7117
SV40 polyadenylation signal: bases 7189-7391
bla promoter: bases 8179-8283
Ampicillin (bla) resistance gene: bases 8278-9138
pUC origin: bases 9283-9956
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Map of pLenti6.2/N-Lumio” /V5-GW/lacZ

Description pLenti6.2/N-Lumio /V5-GW/lacZ is a 10128 bp control vector expressing -
galactosidase, and was generated using the Gateway™ LR recombination reaction
between an entry clone containing the lacZ gene and pLenti6.2/N-Lumio /V5-
GW/lacZ. B-galactosidase is expressed as a N-terminal Lumio and V5 fusion
protein with a molecular weight of approximately 126 kDa.

Map of The map below shows the elements of pLenti6.2/N-Lumio /V5-GW/lacZ. The
pLenti6.2/N- complete sequence of the vector is available from our Web site

Lumio"/V5- (www.invitrogen.com) or by calling Technical Service (see page 25).
GW/lacZ

|Lumio"’tag V5 epitope |attB1 | lacZ attBZ

pLenti6.2/
N-Lumio™/

V5-GW/lacZ

10418 bp

Comments for pLenti6.2/N-Lumio™/V5-GW/lacZ
10418 nucleotides

RSV/5’ LTR hybrid promoter: bases 1-410
RSV promoter: bases 1-229
HIV-1 5’ LTR: bases 230-410
5’ splice donor: base 520
HIV-1 psi (v) packaging signal: bases 521-565
HIV-1 Rev response element (RRE): bases 1075-
1308
3’ splice acceptor: base 1656
3’ splice acceptor: base 1684
CMV promoter: bases 1873-2462
ATG translation initiation: bases 2483-2485
Lumio™ tag: bases 2495-2512
V5 epitope: bases 2528-2569
attB1 site: bases 2582-2606
lacZ ORF: bases 2658-5709
attB2 site: bases 5724-5748
PGK promoter: bases 5870-6376
EM7 promoter: bases 6387-6453
Blasticidin resistance gene: bases 6460-6852
AU3/HIV-1 3'LTR: bases 6938-7172
AU3: bases 6938-6991
Truncated HIV-1 3’ LTR: bases 6939-7172
SV40 polyadenylation signal: bases 7244-7374
bla promoter: bases 8234-8338
Ampicillin (bla) resistance gene: bases 8333-9193
pUC origin: bases 9338-10011
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Technical Service

Web Resources Visit the Invitrogen Web site at www.invitrogen.com for

e Technical resources, including manuals, vector maps and sequences,
application notes, MSDSs, FAQs, formulations, citations, handbooks, etc.

e Complete technical service contact information (click on Contact Us)

e Access to the Invitrogen Online Catalog

e Additional product information and special offers

Contact Us For more information or technical assistance, call, write, fax, or email. Additional
international offices are listed on our Web page (www.invitrogen.com).

Corporate Headquarters: Japanese Headquarters: European Headquarters:
Invitrogen Corporation Invitrogen Japan Invitrogen Ltd

1600 Faraday Avenue LOOP-X Bldg. 6F Inchinnan Business Park
Carlsbad, CA 92008 USA 3-9-15, Kaigan 3 Fountain Drive

Tel: 1 760 603 7200 Minato-ku, Tokyo 108-0022 Paisley PA4 9RF, UK

Tel (Toll Free): 1 800 955 6288 Tel: 81 35730 6509 Tel: +44 (0) 141 814 6100

Fax: 1 760 602 6500 Fax: 81 3 5730 6519 Tech Fax: +44 (0) 141 814 6117

E-mail: tech_service@invitrogen.com E-mail: jpinfo@invitrogen.com E-mail: eurotech@invitrogen.com

Material Data MSDSs are available on our Web site at www.invitrogen.com. On the home
Safety Sheets page, click on Technical Resources and follow instructions on the page to
(MSDSs) download the MSDS for your product.

Limited Warranty Invitrogen is committed to providing our customers with high-quality goods and services.
Our goal is to ensure that every customer is 100% satisfied with our products and our
service. If you should have any questions or concerns about an Invitrogen product or
service, contact our Technical Service Representatives.

Invitrogen warrants that all of its products will perform according to specifications stated
on the certificate of analysis. The company will replace, free of charge, any product that
does not meet those specifications. This warranty limits Invitrogen Corporation s liability
only to the cost of the product. No warranty is granted for products beyond their listed
expiration date. No warranty is applicable unless all product components are stored in
accordance with instructions. Invitrogen reserves the right to select the method(s) used to
analyze a product unless Invitrogen agrees to a specified method in writing prior to
acceptance of the order.

Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that
the occasional typographical or other error is inevitable. Therefore Invitrogen makes no
warranty of any kind regarding the contents of any publications or documentation. If you
discover an error in any of our publications, please report it to our Technical Service
Representatives.

Invitrogen assumes no responsibility or liability for any special, incidental, indirect or
consequential loss or damage whatsoever. The above limited warranty is sole and
exclusive. No other warranty is made, whether expressed or implied, including any
warranty of merchantability or fitness for a particular purpose.
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Purchaser Notification, continued

Limited Use Label
License No. 51:
Blasticidin and the
Blasticidin
Selection Marker

Limited Use Label
License No. 108:
Lentiviral
Technology

Limited Use Label
License No. 167:
Target Sequences
for Synthetic
Molecules

Blasticidin and the blasticidin resistance gene (bsd) are the subject
5,527,701 sold under patent license for research purposes only. For i
chasing a license to this product for purposes other than research, cc
Department, Life Technologies Corporation, 5791 Van Allen Way, Carl
92008. Phone (760) 603-7200. Fax (760) 602-6500.

The Lentiviral Technology (based upon the lentikat" system) is licens
Genesys, Inc., under U.S. Patent Nos. 5,834,256; 5,858,740; 5,994,1:
6,165,782 and 6,218,187 and corresponding patents and applications
internal research purposes only. Use of this technology for gene ther.
bioprocessing other than for non-human research use requires a licen
(Cell Genesys, Inc. 342 Lakeside Drive, Foster City, California 94404
product conveys to the buyer the non-transferable right to use the pu
product and components of the product in research conducted by the |
buyer is an academic or for-profit entity), including non-gene therapy
validation applications in laboratory animals.

This product and/or its use is the subject of one or more of U.S. Pate
6,008,378, 6,054,271, and 6,451,569 and foreign equivalents owned b
Life Technologies Corporation.

continued on next page
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Purchaser Notification, continued

Limited Use Label
License No. 5:
Invitrogen Tech-
nology

28

The purchase of this product conveys to the buyer the non-transferabl
purchased amount of the product and components of the product in re
the buyer (whether the buyer is an academic or for-profit entity). The
otherwise transfer (a) this product (b) its components or (c) materials
product or its components to a third party or otherwise use this produ
or materials made using this product or its components for Commercia
buyer may transfer information or materials made through the use of t
scientific collaborator, provided that such transfer is not for any Com
that such collaborator agrees in writing (a) not to transfer such mater
and (b) to use such transferred materials and/or information solely fo
Commercial Purposes. Commercial Purposes means any-activity by a g
eration and may include, but is not limited to: (1) use of the product «
manufacturing; (2) use of the product or its components to provide a ¢
or data; (3) use of the product or its components for therapeutic, diac
purposes; or (4) resale of the product or its components, whether or r
components are resold for use in research. For products that are subj
use label licenses, the terms of the most restrictive limited use label
Technologies Corporation will not assert a claim against the buyer of
patents owned or controlled by Life Technologies Corporation which ¢
based upon the manufacture, use or sale of a therapeutic, clinical dia
prophylactic product developed in research by the buyer in which this
components was employed, provided that neither this product nor any
was used in the manufacture of such product. If the purchaser is not \
limitations of this limited use statement, Life Technologies is willing

product with a full refund. For information about purchasing a license
or the technology embedded in it for any use other than for research |
Licensing, Life Technologies, 5791 Van Allen Way, Carlsbad, Californ
603-7200 or e-mail: outlicensing@lifetech.com.




Gateway® Clone Distribution Policy

Introduction

Gateway® Entry
Clones

Gateway®
Expression
Clones

Additional Terms
and Conditions

The information supplied in this section is intended to provide clarity
concerning Invitrogen s policy for the use and distribution of cloned nucleic
acid fragments, including open reading frames, created using Invitrogen s
commercially available Gateway" Technology.

Invitrogen understands that Gateway™ entry clones, containing attL1 and attL2
sites, may be generated by academic and government researchers for the purpose
of scientific research. Invitrogen agrees that such clones may be distributed for
scientific research by non-profit organizations and by for-profit organizations
without royalty payment to Invitrogen.

Invitrogen also understands that Gateway™ expression clones, containing attB1
and attB2 sites, may be generated by academic and government researchers for
the purpose of scientific research. Invitrogen agrees that such clones may be
distributed for scientific research by academic and government organizations
without royalty payment to Invitrogen. Organizations other than academia and
government may also distribute such Gateway™ expression clones for a nominal
fee ($10 per clone) payable to Invitrogen.

We would ask that such distributors of Gateway" entry and expression clones
indicate that such clones may be used only for research purposes, that such
clones incorporate the Gateway" Technology, and that the purchase of
Gateway" Clonase from Invitrogen is required for carrying out the Gateway"
recombinational cloning reaction. This should allow researchers to readily
identify Gateway" containing clones and facilitate their use of this powerful
technology in their research. Use of Invitrogen s Gateway™ Technology,
including Gateway™ clones, for purposes other than scientific research may
require a license and questions concerning such commercial use should be
directed to Invitrogen s licensing department at 760-603-7200.
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