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Kit Contents and Storage

Types of Kits This manual is supplied with the following products.
Product Cat. no.
BLOCK-iT" Lentiviral Pol II miR RNAi Expression System K4937-00
BLOCK-iT™ Lentiviral Pol Il miR RNAi Expression System with K4938-00
EmGFP
Intended Use For research use only. Not intended for human or animal diagnostic or

therapeutic uses.

Kit Components The BLOCK-T™ Lentiviral Pol II miR RNAi Kits include the following
components. For a detailed description of the contents of each component, see the
following pages. For a detailed description of the BLOCK-iT™ Pol Il miR RNAi
Expression Vector Kit contents and how to use the reagents supplied, see the
BLOCK-iT™ Pol Il miR RNAi Expression Vector Kit manual. For detailed
instructions to grow and maintain the 293FT Cell Line, see the 293FT Cell Line
manual.

Cat. no.
Components K4937-00 | K4938-00
BLOCK-T" Pol I miR RNAi Expression Vector Kit v

BLOCK-iT" Pol I miR RNAi Expression Vector Kit v
with EmGFP

pLenti6/V5-DEST Gateway® Vector Kit

AN

Gateway® BP Clonase® II Enzyme Mix
Gateway® LR Clonase® I Enzyme Mix

One Shot® Stb13™ Chemically Competent E. coli
One Shot® TOP10 Chemically Competent E. coli
ViraPower™ Bsd Lentiviral Support Kit

293FT Cell Line

pDONR™221

AN N N NN Y N N
R N N N N N N

Continued on next page
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Kit Contents and Storage, Continued

Shipping and The BLOCK-T™ Lentiviral Pol II miR RNAi Kits are shipped as described below.
Storage Upon receipt, store each item as detailed below. For more detailed information
about the reagents supplied in the BLOCK-iT™ Pol Il miR RNAi Expression
Vector Kits, refer to the BLOCK-iT™ Pol II miR RNAi Expression Vector Kit
manual.
Box Component Shipping Storage
1 BLOCK-iT™ Pol I miR RNAi Expression Vector Kit Dry ice -20°C
or
BLOCK-iT™ Pol Il miR RNAi Expression Vector Kit with
EmGFP
2 One Shot® TOP10 Chemically Competent E. coli Dry ice -80°C
pLenti6/V5-DEST Gateway® Vector Kit Blue ice -20°C
4 pDONR™221 Vector Room -20°C
temperature
5-7 | ViraPower" Bsd Lentiviral Support Kit:
ViraPower™ Packaging Mix Blue ice -20°C
Lipofectamine® 2000 Blue ice 4°C (do not freeze)
Blasticidin Room -20°C
temperature
8 One Shot® Stb13™ Chemically Competent E. coli Dry ice -80°C
9-10 | Gateway® BP Clonase® II Enzyme Mix Dry ice -20°C
Gateway® LR Clonase® Il Enzyme Mix Dry ice -20°C
11 293FT Cell Line Dry ice Liquid nitrogen

BLOCK-iT" Pol I
MiR RNAI
Expression Vector

Kit

The BLOCK-T" Lentiviral Pol II miR RNAi Expression Kits include an
expression vector for expression of your microRNA (miRNA) sequence. The
BLOCK-iT" Pol I miR RNAi Expression Vector Kits contain:

e BLOCK-iT" Pol II miR RNAi Expression Vector or BLOCK-iT™ Pol Il miR
RNAi Expression Vector with EmGFP Reagents (Box 1)
¢ One Shot® TOP10 Chemically Competent E. coli (Box 2)

Refer to the BLOCK-T™ Pol II miR RNAi Expression Vector Kit manual for a
detailed description of the reagents provided with the kit and instructions to
produce the Gateway® expression vector construct.

Continued on next page




Kit Contents and Storage, Continued

Vectors

ViraPower™ Bsd
Lentiviral Support
Kit Contents

One Shot® StbI3™
Chemically
Competent E. coli

Vi

The following vectors are included with the BLOCK-iT™ Lentiviral Pol II miR
RNAIi Expression Kits (Boxes 3 and 4). Store the vectors at —20°C.

Vector Composition Amount
pLenti6 /V5-DEST 40 pL of vector at 150 ng/uL in 10 mM Tris- 6ug
Gateway® Vector HCl, 1 mM EDTA, pH 8.0
pLenti6/V5-GW /lacZ | 20 uL of vector at 500 ng/pL in 10 mM Tris- 10 pg
control HCI, 1 mM EDTA, pH 8.0
pDONR™221 Vector | 40 uL of vector at 150 ng/pL in 10 mM Tris- 6 g

HCl, 1 mM EDTA, pH 8.0

The following reagents are included with the ViraPower™ Bsd Lentiviral Support
Kit (Boxes 5-7). Store the ViraPower™ Packaging Mix and Blasticidin at —20°C.
Store Lipofectamine® 2000 Reagent at 4°C.

Important: Do not freeze Lipofectamine® 2000 Reagent.

Reagent Composition Amount
ViraPower™ Contains a mixture of the pLP1, pLP2, and 195 ng
Packaging Mix pLP/VSVG plasmids, 1 ug/uL in TE, pH 8.0
Lipofectamine® 2000 | Proprietary 0.75 mL
Reagent
Blasticidin Powder 50 mg

The following reagents are included with the One Shot® Stbl3™ Chemically

Competent E. coli kit (Box 8). Transformation efficiency is > 1 x 10® cfu/ug
plasmid DNA. Store Box 8 at —80°C.

Reagent

Composition

Amount

S.0.C. Medium

2% Tryptone

0.5% Yeast Extract
10 mM NaCl

2.5 mM KCl

10 mM MgCl,

10 mM MgSO,

20 mM glucose

6 mL

Stb13™ Cells

21 x 50 L

pUC19 Control DNA

10 pg/uL in 5 mM Tris-HCI,
0.5 mM EDTA, pH 8

50 uL

Continued on next page




Kit Contents and Storage, Continued

Genotype of
StbI3™ Cells

Gateway® LR
Clonase® lI
Enzyme Mixes

293FT Cell Line

F- mcrB mrr hsdS20(rs”, mg) recAl3 supE44 ara-14 galK2 lacY1 proA2 rpsL20(Str®)

xyl-5 X~ leu mtl-1

The following reagents are included with the Gateway® Clonase® I Enzyme

Mixes (Boxes 9-10).

Store Box 9 and 10 at —20°C for up to 6 months. For long-term storage, store at

-80°C.
Gateway® BP Clonase® II
Reagent Composition Amount
Gateway® BP Clonase®II Enzyme Proprietary 40 pL
Mix
Proteinase K Solution 2 pg/pL in: 40 pL
10 mM Tris-HCI, pH 7.5
20 mM CaCl,
50% glycerol
PEG Solution 30% PEG 8000 1mL
30 mM MgCl,
pEXP7-tet Positive Control 50 ng/pL in TE Buffer, 20 uL
pH 8.0
Gateway® LR Clonase® II
Reagent Composition Amount
Gateway® LR Clonase® Il Enzyme Proprietary 40 puL
Mix
Proteinase K Solution 2 pug/pL in: 40 pL
10 mM Tris-HCl, pH 7.5
20 mM CaCl,
50% glycerol
PENTR™-gus Positive Control 50 ng/uL in TE Buffer, pH 20 puL
8.0

Note: The pENTR™-gus control included with the Gateway® LR Clonase® II Enzyme Mix
may be used as a positive control for the LR recombination reaction only (see page 61).

The 293FT Cell Line (Box 11) is used for the production of lentiviral stocks. The
293FT Cell Line is supplied as one vial containing 3 x 10° frozen cells in 1 mL of
Freezing Medium. Upon receipt, store in liquid nitrogen.

For instructions to thaw, culture, and maintain the 293FT Cell Line, see the 293FT

Cell Line manual.
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Introduction

System Summary

Description of the
System

System
Components

The BLOCK-iT" Lentiviral Pol Il miR RNAi Expression System combines
BLOCK-iT"™ Pol I miR RNAi and ViraPower™ Lentiviral technologies to facilitate
creation of a replication-incompetent lentivirus that delivers a microRNNA
(miRNA) sequence of interest to dividing or non-dividing mammalian cells for
RNA interference (RNAi) analysis.

The BLOCK-iT™ Lentiviral Pol Il miR RNAi Expression System includes:

e A BLOCK-T" Pol II miR RNAi Expression Vector Kit for producing an
expression clone containing a double-stranded oligonucleotide (ds oligo)
encoding a pre-miRNA sequence (see page 8) for expression in mammalian
cells using an RNA Polymerase II (Pol II) promoter, the human
cytomegalovirus (CMV) immediate early promoter. The BLOCK-iT™ Pol II
miR RNAi Expression Vector Kits are supplied with a choice of
pcDNA™6.2-GW /miR or pcDNA™6.2-GW /EmGFP-miR expression vectors
(collectively referred to as pcDNA™6.2-GW /+ EmGFP-miR).

™,

e The pDONR™221 vector is used as an intermediate to transfer the pre-miRNA
expression cassette (see page 8 for details) into the lentiviral expression
plasmid (see below) using Gateway® Technology.

e A pLenti6/V5-DEST destination vector into which the pre-miRNA cassette
from the expression clone is transferred using Gateway® Technology
(see below). This expression plasmid contains elements that allow packaging
of the construct into virions and the Blasticidin resistance marker for selection
of stably transduced cell lines.

e Gateway® BP and LR Clonase® Il Enzyme Mixes that facilitate the transfer of
the pre-miRNA expression cassette from the expression vectors into the
pLenti6/V5-DEST destination vector.

e Components of the ViraPower™ Lentiviral System for production of a
replication-incompetent lentivirus that stably expresses the miRNA of
interest in both dividing and non-dividing mammalian cells.

For more information about the BLOCK-iT™ Pol II miR RNAi Technology,
ViraPower™ Lentiviral Technology, and Gateway® Technology, see pages 2-3.

Continued on next page



System Summary, Continued

Advantages of the
BLOCK-iT™
Lentiviral Pol Il
miR RNAI
Expression
System

The BLOCK-iT™
Pol Il miR RNAI
Technology

Using BLOCK-iT™ Lentiviral Pol Il miR RNAi Expression Kits to facilitate
lentiviral-based delivery of miRNA to mammalian cells provides the following
advantages:

¢ The BLOCK-iT™ Pol Il miR RNAi Expression Vectors provide a rapid and
efficient way to clone ds oligo duplexes encoding a desired miRNA target
sequence into a vector containing a Pol II promoter for use in RNAi analysis.

e Gateway®-adapted vectors for easy transfer of the miRNA of interest from one

expression vector (pcDNA"6.2-GW /+EmGFPmiR) into another
(pLenti6/V5-DEST vector).

e Generates a replication-incompetent lentivirus that effectively transduces both
dividing and non-dividing mammalian cells, thus broadening the potential
RNAI applications beyond those of other traditional retroviral systems
(Naldini, 1998).

o Efficiently delivers the miRNA of interest to mammalian cells in culture or
in vivo.

e Provides stable, long-term expression of the miRNA of interest beyond that
offered by traditional adenoviral-based systems.

e Produces a pseudotyped virus with a broadened host range (Yee, 1999).

¢ Includes multiple features designed to enhance the biosafety of the system.

The BLOCK-T™ Pol II miR RNAi Technology is a next generation RNAi
technology employing miRNA expression vectors that allow flexible expression of
miRNA-based knockdown cassettes driven by RNA Polymerase II (Pol II)
promoters in mammalian cells.

The BLOCK-T™ Pol Il miR RNAi Expression Vectors are specifically designed to
allow expression of miRNA sequences and contain specific miR flanking
sequences that allow proper processing of the miRNA. The expression vector
design is based on the miRNA vector system developed in the laboratory of David
Turner (U.S. Patent Publication No. 2004 /0053876) and includes the use of
endogenous murine miR-155 flanking sequences (see page 8 for details).

A variety of BLOCK-iT™ RNAIi products are available to facilitate RNAi analysis
in mammalian and invertebrate systems. For more information about any of the
BLOCK-iT™ RNAi products, see the RNAi Central application portal at
www.invitrogen.com/rnai or contact Technical Support (see page 79).

Continued on next page
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System Summary, Continued

ViraPower "
Lentiviral
Technology

Gateway®
Technology

ViraPower™ Lentiviral Technology facilitates highly efficient, in vitro or in vivo
delivery of a target gene or RNA 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™ Lentiviral Technology possesses
features which enhance its biosafety while allowing high-level expression in a wider
range of cell types than traditional retroviral systems. The main components of the

ViraPower™ Lentiviral Expression System include:

e A pLenti-based expression vector (e.g., pLenti6/V5-DEST) into which the DNA
sequence of interest will be cloned. This vector contains elements required to
allow packaging of the expression construct into virions and an antibiotic
resistance marker to allow selection of stably transduced cell lines. For more
information, see page 9.

e The ViraPower™ Packaging Mix, an optimized mixture of the three packaging
plasmids required for production of the lentivirus.

e An optimized 293FT producer cell line to facilitate optimal production of virus.

For more information about these components, see page 9. For more information
about the biosafety features of the system, see page 16.

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 DNA sequence of interest
into multiple vector systems.

To express your miRNA of interest in mammalian cells using the BLOCK-iT™
Lentiviral Pol Il miR RNAi Expression System and Gateway® Technology, simply:

1. Clone a double-stranded oligonucleotide encoding your miRNA sequence of
interest into the pcDNA™6.2-GW /miR or pcDNA™6.2-GW /EmGFP-miR
expression vector to create an expression clone. Transfect this expression clone
directly into mammalian cells for initial screening, if desired.

2. To transfer your pre-miRNA expression cassette into pLenti6/V5-DEST vector,
generate an entry clone by performing a BP recombination reaction between the
pcDNA™6.2-GW/miR or pcDNA™6.2-GW /EmGFP-miR expression clone and
pDONR™221 donor vector, then perform a LR recombination reaction between
the resulting entry clone (pENTR™221/miR) and pLenti6/V5-DEST. See page 25

for more details.

3. Use your lentiviral expression clone and the reagents supplied in the kit to
produce a lentiviral construct.

4. Transduce the lentiviral construct into mammalian cells to express the miRNA.
Select for stably transduced cells, if desired.

For detailed information about the Gateway® Technology, refer to the Gateway®
Technology with Clonase® II manual which is available at www.invitrogen.com or
by contacting Technical Support (see 79).

Continued on next page
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System Summary, Continued

Purpose of this

Manual

—~—

Note

Important

This manual provides an overview of the BLOCK-iT™ Lentiviral Pol II miR RNAi
Expression Kits and provides instructions and guidelines to:

1. Use the pLenti6/V5-DEST vector and expression clone (pcDNA™6.2-
GW/4+EmGFP-miR) in a Rapid BP/LR recombination reaction to generate a
lentiviral expression clone containing the pre-miRNA sequence of interest.

2. Co-transfect the pLenti6/V5-GW /+EmGFP-miR expression construct and the
ViraPower™ Packaging Mix into the 293FT Cell Line to produce a lentiviral stock.

3. Titer the lentiviral stock.

4. Transduce the lentiviral construct into mammalian cells and perform “transient”
RNAI analysis

5. Generate a stably transduced cell line, if desired.

For detailed instructions to generate a pcDNA6.2™-GW /+EmGFP-miR expression
clone containing the pre-miRNA expression cassette, refer to the BLOCK-iT™ Pol II
miR RNAi Expression Vector Kit manual. For instructions to culture and maintain the
293FT producer cell line, refer to the 293FT Cell Line manual. These manuals are
supplied with the BLOCK-iT" Lentiviral Pol Il miR RNAi Expression Kits, but are also
available at www.invitrogen.com or by contacting Technical Support (see page 79).

The One Shot® Stbl3™ Chemically Competent E. coli, Gateway® LR Clonase® Il Enzyme
Mix, and Lipofectamine® 2000 Reagent included in the BLOCK-iT™ Lentiviral RNAi
Expression System are available separately and are supplied with individual
documentation detailing general use of the product. For instructions to use these
products specifically with the BLOCK-iT™ Lentiviral Pol II miR RNAIi Kits, follow
the recommended protocols in this manual.

The BLOCK-T" Lentiviral Pol Il miR RNAi Expression Kit is designed to help you
create a lentivirus to deliver and express an miRNA sequence in mammalian cells for
RNAI analysis. Although the system is designed to help you express your miRNA
sequence in the simplest, most direct fashion, use of the system is intended for users
familiar with the principles of retrovirus biology and gene silencing. We highly
recommend that users possess a working knowledge of viral and tissue culture
techniques, lipid-mediated transfection, Gateway® Technology, and the RNAi
pathway. For more information about the following topics, refer to these references:

e Retrovirus biology and the retroviral replication cycle: see Buchschacher and
Wong-Staal, 2000 and Luciw, 1996.

e Retroviral and lentiviral vectors: see Naldini, 1999, Naldini, 1998, and Yee, 1999.

e RNAIi pathway and expression of miRNA in mammalian cells: see published
references (Brummelkamp ef al., 2002; Cullen, 2004; Kim, 2005; McManus & Sharp,
2002; Sui et al., 2002; Yu et al., 2002; Zeng et al., 2002)
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Using miRNA for RNAi Analysis

Introduction RNA interference (RNAi) describes the phenomenon by which short,
homologous RNA duplexes induce potent and specific inhibition of eukaryotic
gene expression via the degradation of complementary messenger RNA
(mRNA), and is functionally similar to the processes of post-transcriptional gene
silencing (PTGS) or cosuppression in plants (Cogoni et al., 1994; Napoli et al.,
1990; Smith et al., 1990; van der Krol et al., 1990) and quelling in fungi (Cogoni &
Macino, 1997; Cogoni & Macino, 1999; Romano & Macino, 1992).

In plants, the PTGS response is thought to occur as a natural defense against viral
infection or transposon insertion (Anandalakshmi et al., 1998; Jones et al., 1998; Li
& Ding, 2001; Voinnet ef al., 1999). In experimental settings, RNAi is widely used
to silence genes through transfection of RNA duplexes or introduction of vector-
expressed short hairpin RNA (shRNA).

The RNAI Pathway In eukaryotic organisms, dsSRNA produced in vivo, introduced by pathogens, or
through research, is processed into 21-23 nucleotide double-stranded short
interfering RNA duplexes (siRNA) by an enzyme called Dicer, a member of the
RNase III family of double-stranded RN A-specific endonucleases
(Bernstein et al., 2001; Ketting et al., 2001).

Each siRNA then incorporates into an RNA-induced silencing complex (RISC),
an enzyme complex that serves to target cellular transcripts complementary to
the siRNA for specific cleavage and degradation, or translational repression
(Hammond et al., 2000; Nykanen et al., 2001). MicroRNAs (miRNAs) are
endogenous RNAs that trigger gene silencing (Ambros, 2001; Carrington &
Ambros, 2003).

miRNA Pathway MicroRNAs (miRNAs) are endogenously expressed small ssSRNA sequences of
~22 nucleotides in length which naturally direct gene silencing through
components shared with the RNAi pathway (Bartel, 2004). Unlike shRNAs,
however, the miRNAs are found embedded, sometimes in clusters, in long
primary transcripts (pri-miRNAs) of several kilobases in length containing a
hairpin structure and driven by RNA Polymerase II (Lee et al., 2004), the
polymerase also responsible for mRNA expression.

Drosha, a nuclear RNase 111, cleaves the stem-loop structure of the pri-miRNA to
generate small hairpin precursor miRNAs (pre-miRNAs) which are ~70
nucleotides in length (Zeng et al., 2005). The pre-miRNAs are exported from the
nucleus to the cytoplasm by exportin-5, a nuclear transport receptor (Lund et al.,
2004; Yi et al., 2003). Following the nuclear export, the pre-miRNAs are processed
by Dicer into a ~22 nucleotides miRNA (mature miRNA) molecule, and
incorporated into an miRNA-containing RNA-induced silencing complex
(miRISC) (Cullen, 2004).

Continued on next page



Using miRNA for RNAi Analysis, Continued

Translational
Repression versus
Target Cleavage

Using a Vector-
Based System to
Express
Engineered
miRNA

The mature miRNAs regulate gene expression by mRNA cleavage (mRNA is
nearly complementary to the miRNA) or translational repression (mRNA is not
sufficiently complementary to the miRNA). Target cleavage can be induced
artificially by altering the target or the miRNA sequence to obtain complete
hybridization (Zeng et al., 2002).

In animals, most miRNAs imperfectly complement their targets and interfere with
protein production without directly inducing mRNA degradation (Ambros, 2004).
Nonetheless, these miRNAs are found associated with the RN Ai nuclease AGO2
(Liu et al., 2004; Meister et al., 2004), and at least two miRNAs with close matches
to their target sequences, particularly in their 5’ regions, have been shown to
cleave cognate mRNAs (Yekta et al., 2004; Yu et al., 2005).

The engineered miRNAs produced by the BLOCK-iT" Pol Il miR RNAi
Expression Vector Kits (see below) fully complement their target site and cleave
the target mRNA. Sequence analysis showed that the primary cleavage site at the
phosphodiester bond in the mRNA found opposite the tenth and eleventh bases
of the engineered miRNA as predicted for RNAi-mediated cleavage

(Elbashir et al., 2001) similar to siRNA mediated cleavage.

A major limitation of using siRNA (diced siRNA or synthetic siRNA) for RNAi
analysis in mammalian cells is the transient nature of siRNA. To address this
limitation, a number of groups have developed vector-based systems to facilitate
expression of engineered short hairpin RNA (shRNA) sequences in mammalian
cells using Pol III promoters (Brummelkamp et al., 2002; Paddison et al., 2002; Paul
et al., 2002; Sui et al., 2002; Yu et al., 2002). However, the use of shRNA vectors for
RNAI analysis requires the screening of large number of sequences to identify
active sequences and the use of Pol III promoters limits applications such as
tissue-specific expression.

To overcome the limitations with siRNA and shRNA, we have developed
Gateway®-adapted expression vectors that enable the expression of engineered
miRNA sequences from Pol II promoters. The pcDNA6.2™-GW /+EmGFP-miR
expression vectors (supplied in the BLOCK-iT™ Pol II miR RNAi Expression
Vector Kits) facilitate the generation of an expression clone containing a ds oligo
encoding a pre-miRNA sequence (see page 8). The resulting expression construct
may be introduced into dividing mammalian cells for transient expression of the
miRNA sequence and initial RNAi screening, if desired. Once initial screening is
complete, the pre-miRNA sequence may then be easily and efficiently transferred
into the pLenti6/V5-DEST vector (or other suitable destination vector) by
Gateway® recombination reactions (see page 11).

T™M

For more information about the BLOCK-iT™ Pol II miR RNAi Expression Vector
Kits, included components, and generating the expression construct, refer to the
BLOCK-iT™ Pol Il miR RNAi Expression Vector Kit manual.

Continued on next page



Using miRNA for RNAi Analysis, Continued

Types of miRNA
Vectors

Advantages of
Using Pol Il
miRNA Vector-
Based Systems

Human CMV
Promoter

The BLOCK-T" Pol II miR RNAi Expression Vector Kits are supplied with one of
the following expression vectors that allow the expression of your engineered pre-
miRNA:

e pcDNA™6.2-GW/miR

Allows expression of the engineered pre-miRNA under the control of the
strong, Pol Il human CMYV (cytomegalovirus) promoter and Herpes Simplex
virus (HSV) thymidine kinase (TK) polyadenylation signal

e pcDNA"6.2-GW/EmGFP-miR

This vector is similar to pcDNA6.2™-GW /miR, except the coding sequence of
EmGEFP (Emerald Green Fluorescent Protein) is incorporated into the vector
such that the pre-miRNA insertion site is in the 3" untranslated (3’'UTR) region
of the fluorescent protein mRNA. Addition of EmGFP allows tracking of the
miRNA expression and provides strong correlation of EmGFP expression
with the knockdown of the target gene by your miRNA.

miRNA vector-based systems that use Pol II promoters for RNAi cassette expression
offer the following advantages over traditional siRNA or shRNA expression:

e Enables co-cistronic expression of reporter genes such as GFP (see above)
allowing reliable tracking of miRNA expression in mammalian cells

o Allows expression of miRNA from a variety of promoters, including tissue-
specific and regulated promoters for in vivo experiments
e Enables expression of multiple miRNAs from a single transcript allowing the

knockdown of more than one gene simultaneously (see the BLOCK-iT™ Pol II
miR RNAi Expression Vector Kit manual for details)

e Permits design of predictable RNAi constructs with a high rate of success

The BLOCK-iT™ Pol Il miR RNAi Expression Vectors contain the human
cytomegalovirus (CMV) immediate early promoter to allow high-level,
constitutive miRNA expression in mammalian cells (Andersson et al., 1989;
Boshart et al., 1985; Nelson et al., 1987).

We have chosen the human CMV promoter to control vector-based expression of
miRNA molecules in mammalian cells for the following reasons:

e The promoter is recognized by RNA Polymerase II and controls high-level,
constitutive expression of miRNA and co-cistronic reporter genes

e The promoter is active in most mammalian cell types

Note: Although highly active in most mammalian cell lines, activity of the viral CMV
promoter can be down-regulated in some cell lines due to methylation (Curradi et al., 2002),
histone deacetylation (Rietveld et al., 2002), or both.

Continued on next page



Using miRNA for RNAi Analysis, Continued

Structure of the
Engineered pre-
miRNA

Pre-miRNA
Expression
Cassette

The BLOCK-T" Pol I miR RNAi Expression Vectors are designed to accept
engineered pre-miRNA sequences targeting your gene of interest. The engineered
pre-miRNA sequence structure is based on the murine miR-155 sequence and the
stem-loop structure was optimized to obtain a high knockdown rate. For details
on miR-155 and stem-loop optimization, refer to the BLOCK-iT™ Pol II miR RNAi
Expression Vector manual.

For optimized knockdown results, we recommend that the ds oligo encoding the
engineered pre-miRNA have the following structural features:

e Two 4 nucleotides, 5" overhangs complementary to the vector (required for
directional cloning)

¢ A5G + short 21 nucleotide antisense sequence (mature miRNA) derived from
the target gene, followed by

e A short spacer of 19 nucleotides to form the terminal loop and

e A sshort sense target sequence with 2 nucleotides removed (A2) to create an
internal loop

The structural features are depicted in the figure below.

5’'G + antisense Sense A2 nt
TGCT overhang target sequence Loop sequence target sequence CAGG overhang

For more details on the structure and guidelines to design the oligonucleotides,
refer to the BLOCK-iT™ Pol Il miR RNAi Expression Vector Kit manual.

T™

The engineered pre-miRNA sequence is cloned into the cloning site of BLOCK-iT
Pol I miR RNAi Expression Vectors that is flanked on either side with sequences
from murine miR-155 to allow proper processing of the engineered pre-miRNA
sequence (see page 23 for the flanking region sequences).

The pre-miRNA sequence and adjacent miR-155 flanking regions are denoted as the
pre-miRNA expression cassette and are shown below. During the Gateway®
recombination reactions, the pre-miRNA expression cassette is transferred between
vectors.

Sense A2 nt 3’ miR flanking
target sequence fre€gion

5"miR flanking' 5°G + antisense
region target sequence Loop sequence
Sense A2 nt 3’ miR flanking

5"miR flanking' 5’G + antisense i
target sequence fF€gion

region target sequence Loop sequence

Once the engineered pre-miRNA expression cassette is introduced into the
mammalian cells for expression, the pre-miRNA forms an intramolecular stem-loop
structure similar to the structure of endogenous pre-miRNA that is then processed
by the endogenous Dicer enzyme into a 22 nucleotide mature miRNA.

Note: The 21 nucleotides are derived from the target sequence while the 3’-most nucleotide is
derived from the native miR-155 sequence (see figure on page 23).




The BLOCK-iT" Lentiviral Pol Il miR RNAi Expression System

Components of

the System

The system includes the following major components

1.

The BLOCK-T™ Pol Il miR RNAi Expression Vector Kits containing the
pcDNA™6.2-GW /miR or pcDNA™6.2-GW /EmGFP-miR vector for producing an
expression clone that contains elements required for expression of a double-
stranded oligonucleotide encoding an miRNA sequence of interest in
mammalian cells using a Pol II promoter. The expression vector containing the
pre-miRNA expression cassette may be transfected into mammalian cells for
transient RNAi analysis or used to transfer the pre-miRNA expression cassette
into the pLenti6/V5-DEST vector (see below) using Gateway® Technology. For
detailed information about the BLOCK-iT™ Pol I miR RNAi Expression Vector
Kits and instructions for generating an expression clone, refer to the BLOCK-iT
Pol I miR RNAi Expression Vector Kit manual supplied with the kit.

T™M

The pLenti6/V5-DEST vector allows easy transfer of the pre-miRINA expression
cassette from the expression clone into a lentiviral destination vector for use
with the Lentiviral system components. The destination vector contains the
elements required to allow packaging of the expression construct into virions
(e.g., 5" and 3" LTRs, y packaging signal) and a selectable marker to allow
generation of stable cell lines. For more information about the pLenti6/V5-
DEST vector, see page 65.

™,

The pDONR™221 vector is used as an intermediate to transfer the pre-miRNA
expression cassette into the lentiviral expression plasmid (see above) using
Gateway® Technology. See page 13 for details on pDONR™221 vector.

Gateway® BP and LR Clonase® II Enzyme Mixes that allow the transfer of the
pre-miRNA expression cassette from the expression vectors into the
pLenti6 /V5-DEST vector using the Rapid BP /LR recombination reaction.

One Shot® Stb13™ Competent E. coli to obtain optimal results with lentiviral
DNA after transformation.

The ViraPower™ Packaging Mix that contains an optimized mixture of the three
packaging plasmids, pLP1, pLP2, and pLP/VSVG. These plasmids supply the
helper functions as well as structural and replication proteins in trans required
to produce the lentivirus. For more information about the packaging plasmids,
see the Appendix, pages 70-75.

An optimized 293FT producer cell line that stably expresses the SV40 large
T-antigen under the control of the human CMV promoter and facilitates optimal
production of virus. For more information about the 293FT Cell Line, refer to
the 293FT Cell Line manual.

Continued on next page



The BLOCK-iT" Lentiviral Pol Il miR RNAi Expression System,

Continued

System Overview

VSV Envelope
Glycoprotein

Features of the
pLenti6/V5-DEST
Vector

You will co-transfect the ViraPower™ Packaging Mix and the pLenti6/V5-DEST
expression construct containing the pre-miRNA expression cassette into 293FT
cells to produce a replication-incompetent lentivirus, which can then be
transduced into the mammalian cell line of interest. Once the lentivirus enters the
target cell, the viral RNA is reverse-transcribed, actively imported into the
nucleus (Lewis & Emerman, 1994; Naldini, 1999), and stably integrated into the
host genome (Buchschacher & Wong-Staal, 2000; Luciw, 1996). Once the lentiviral
construct has integrated into the genome, the miRNA is constitutively expressed,
allowing you to perform transient RNAi analysis or use Blasticidin selection to
generate a stable cell line for long-term knockdown studies.

Most retroviral vectors are limited in their usefulness as delivery vehicles by their
restricted tropism and generally low titers. In the BLOCK-iT™ Lentiviral Pol Il miR
RNAIi Expression System, this limitation has been overcome by use of the

G glycoprotein gene from Vesicular Stomatitis Virus (VSV-G) as a pseudotyping
envelope, thus allowing production of a high titer lentivirus with a significantly
broadened host cell range (Burns ef al., 1993; Emi et al., 1991; Yee ef al., 1994).

The pLenti6/V5-DEST vector contains the following elements:

e Rous Sarcoma Virus (RSV) enhancer/promoter for Tat-independent
production of viral mRNA 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)

e HIV-1 psi (V) packaging sequence for viral packaging (Luciw, 1996)

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

e Human CMYV promoter for high-level, constitutive expression of the miRNA
from an RNA Polymerase II-dependent promoter

e Two recombination sites, attR1 and atfR2, for recombinational cloning of the
miRNA of interest from the pcDNA"6.2-GW / +EmGFP-miR expression clone
using Gateway® Technology

e Chloramphenicol resistance gene (Cm®) located between the two atR sites for
counterselection

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

e Blasticidin resistance gene (Izumi et al., 1991; Kimura et al., 1994; Takeuchi
et al., 1958; Yamaguchi et al., 1965) for selection in E. coli and mammalian cells

¢ Ampicillin resistance gene for selection in E. coli

e pUC origin for high-copy replication of the plasmid in E. coli

10



Gateway® Recombination Reactions

Introduction The 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 a DNA sequence of
interest into multiple vector systems.

Review the information in this section to briefly familiarize yourself with the
Gateway® recombination reactions. For details, refer to the Gateway®
Technology with Clonase®Il manual available from at www.invitrogen.com or
by contacting Technical Support (see page 79).

Gateway® Vectors  Each of the vectors supplied in the BLOCK-iT™ Lentiviral Pol Il miR RNAi
Expression System is Gateway®-adapted, i.e. contains the appropriate att sites
that allow site specific recombination to facilitate the transfer of heterologous
DNA sequences between vectors.

Recombination Two recombination reactions constitute the basis of the Gateway® Technology:
Reactions BP Reaction

Facilitates recombination of an aftB substrate (attB-PCR product or a linearized
attB expression clone) with an attP substrate (donor vector) to create an atfL-
containing entry clone. This reaction is catalyzed by Gateway®BP Clonase® II
enzyme mix.

LR Reaction

Facilitates recombination of an atfL substrate (entry clone) with an attR
substrate (destination vector) to create an attB-containing expression clone.
This reaction is catalyzed by Gateway®LR Clonase® Il enzyme mix.

If you are an experienced user of Gateway® Technology and wish to perform
the Rapid BP/LR recombination reaction, we recommend that you review the

ot Note
information on page 20 before proceeding with the experiment.

Do not use the standard recombination reaction conditions to perform the
Rapid BP/LR recombination reaction.

Continued on next page
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Gateway® Recombination Reaction, Continued

Pre-miRNA
Expression

Rapid BP/LR
Recombination
Reaction

Since the pcDNA™6.2-GW/miR and pcDNA™6.2-GW /EmGFP-miR expression
vectors contain attB sites, the expressions vectors containing the pre-miRNA
sequence cannot be transferred directly into the pLenti6/V5-DEST destination
vector using a single recombination reaction.

™

To transfer your pre-miRNA expression cassette from pcDNA™6.2-
GW/+EmGFP-miR expression clone into the pLenti6/V5-DEST vector, you
need to perform the two Gateway® recombination reactions as follows:

1. Generate an entry clone by performing a BP recombination reaction
between the attB substrate (pcDNA™6.2-GW /miR or pcDNA™6.2-
GW/EmGFP-miR expression clone) and attP substrate (pDONR™221
vector) using Gateway® BP Clonase® II Enzyme Mix.

2. Perform an LR recombination reaction between the resulting entry clone
(attL substrate) and pLenti6/V5-DEST vector (atfR substrate) using
Gateway®LR Clonase®II Enzyme Mix.

The standard BP and LR recombination reaction requires more than 2 days for
completion. See below for details on expressing the miRNA from pLenti6/V5-
DEST destination vector using the Rapid BP/LR Recombination Reaction.

We have developed a Rapid BP/LR recombination reaction to transfer the pre-
miRNA expression cassettes into the destination vector that allows the
completion of the entire BP and LR reaction in a day. In the Rapid BP/LR
Recombination Reaction, instead of isolating the entry clone after BP reaction,
the completed BP reaction is transferred directly into the LR reaction to
generate expression clones.

For Rapid BP/LR Recombination Reactions, perform a BP recombination
reaction between the pcDNA™6.2-GW /miR or pcDNA"6.2-GW /EmGFP-miR
expression clone and pPDONR™221 donor vector using Gateway® BP Clonase® II
Enzyme Mix, then perform an LR recombination reaction between the resulting
entry clone (pPENTR™221/miR) and pLenti6/V5-DEST vector using
Gateway®LR Clonase® II Enzyme Mix (see below) to produce a lentiviral
expression clone.

attB attB attP attP attL attL attR attR
Clonase® Il
pcDNA™6.2- + pDONR™221 s PENTR™221/ + pLenti6/\V/5-
GW/EmGFP-miR vector miR entry DEST
linearized clone
expression clone

attB attB

1l :3Seuo|)
41 .Aemajen

Lentiviral
expression
clone

Continued on next page

12



Gateway® Recombination Reaction, Continued

Features of
pDONR™221

13

™,

The pDONR™221 vector contains the following elements:

rrnB T1 and T2 transcription terminators for protection of the cloned gene
or miRNA from expression by vector-encoded promoters

Two recombination sites, attP1 and attP2, for recombinational cloning of the
gene of interest from a Gateway® expression clone or atfB PCR product

ccdB gene located between the two attP sites for negative selection

Chloramphenicol resistance gene located between the two attP sites for
counterselection

Kanamycin resistance gene for selection in E. coli

pUC origin for replication and maintenance of the plasmid in E. coli

™,

For a map of pDONR™221, see page 68.




Green Fluorescent Protein

Description

Green Fluorescent
Protein (GFP)

GFP and Spectral

Variants

N

Note

The BLOCK-iT™ Pol Il miR RNAi Expression Vector with EmGFP contains the
Emerald Green Fluorescent Protein (EmGFP) derived from Aequorea victoria GFP
within the pre-miRNA expression cassette.

After transferring the pre-miRNA expression cassette into pLenti6/V5-DEST, you
may produce lentiviruses that simultaneously express the EmGFP protein and
miRNA, allowing you to visually track the cells in which knockdown is occurring
or sort the cells using a flow cytometer.

Green Fluorescent Protein (GFP) is a naturally occurring bioluminescent protein
derived from the jellyfish Aequorea victoria (Shimomura et al., 1962). GFP emits
fluorescence upon excitation, and the gene encoding GFP contains all of the
necessary information for posttranslational synthesis of the luminescent protein.
GFP is often used as a molecular beacon because it requires no species-specific
cofactors for function, and the fluorescence is easily detected using fluorescence
microscopy and standard filter sets. GFP can function as a reporter gene
downstream of a promoter of interest and upstream of one or more pre-miRNAs.

Modifications have been made to the wild-type GFP to enhance its expression in
mammalian systems. These modifications include amino acid substitutions that
correspond to the codon preference for mammalian use, and mutations that
increase the brightness of the fluorescence signal, resulting in “enhanced” GFP
(Zhang et al., 1996). Mutations have also arisen or have been introduced into GFP
that further enhance and shift the spectral properties of GFP such that these
proteins will emit fluorescent color variations (reviewed in Tsien, 1998). The
Emerald GFP (EmGFP) is a variant of enhanced GFP.

We have observed reduced EmGFP expression from miRNA-containing vectors
due to processing of the transcripts. In most cases, EmGFP expression should
remain detectable.

Continued on next page
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Green Fluorescent Protein, Continued

EmGFP

EmGFP
Fluorescence

Filter Sets for
Detecting EmGFP
Fluorescence

15

The EmGFP variant has been described in a published review (Tsien, 1998) and is
summarized below. The amino acid mutations are represented by the single letter
abbreviation for the amino acid in the consensus GFP sequence, followed by the
codon number and the single letter amino acid abbreviation for the substituted
amino acid.

Fluorescent Protein GFP Mutations*

EmGFP S65T, S72A, N149K, M153T, I167T

*Mutations listed are as described in the literature. When examining the actual sequence,
the vector codon numbering starts at the first amino acid after the initiation methionine of
the fluorescent protein, so that mutations appear to be increased by one position. For
example, the S65T mutation actually occurs in codon 66 of EmGFP.

The EmGFP from the pcDNA™6.2-GW /EmGFP-miR expression vector has the
following excitation and emission wavelengths, as published in the literature
(Tsien, 1998):

Excitation (nm) Emission (nm)
487 509

The EmGFP can be detected with standard FITC filter sets. However, for optimal
detection of the fluorescence signal, you may use a filter set which is optimized
for detection within the excitation and emission ranges for the fluorescent protein.
The filter set for fluorescence microscopy and the manufacturer are listed below:

Filter Set Manufacturer

Omega XF100 Omega

(www.omegafilters.com)




Biosafety Features of the System

Introduction

Biosafety Features
of the BLOCK-iT™
Inducible H1
Lentiviral RNAI
Expression
System

The lentiviral and packaging vectors supplied in the BLOCK-iT™ Lentiviral RNAi
Expression System are third-generation vectors based on lentiviral vectors
developed by Dull ef al., 1998. This third-generation lentiviral system includes a
significant number of safety features designed to enhance biosafety and to minimize
relation to the wild-type, human HIV-1 virus. These safety features are discussed
below.

The BLOCK-T™ Lentiviral Pol II miR RNAi System includes the following key
safety features:

The pLenti6/V5-DEST expression vector contains a deletion in the 3' LTR (AU3)
that does not affect generation of the viral genome in the producer cell line, but
results in “self-inactivation” of the lentivirus after transduction of the target cell
(Yee et al., 1987; Yu et al., 1986; Zufferey et al., 1998). Once integrated into the
transduced target cell, the lentiviral genome is no longer capable of producing
packageable viral genome.

The number of genes from HIV-1 that are used in the system has been reduced
to three (i.e. gag, pol, and rev).

The VSV-G gene from Vesicular Stomatitis Virus is used in place of the HIV-1
envelope (Burns et al., 1993; Emi et al., 1991; Yee et al., 1994).

Genes encoding the structural and other components required for packaging the
viral genome are separated onto four plasmids. All four plasmids have been
engineered not to contain any regions of homology with each other to prevent
undesirable recombination events that could lead to the generation of a
replication-competent virus (Dull et al., 1998).

Although the three packaging plasmids allow expression in trans of proteins
required to produce viral progeny (e.g., gal, pol, rev, env) in the 293FT producer
cell line, none of them contain LTRs or the ¥ packaging sequence. This means
that none of the HIV-1 structural genes are actually present in the packaged viral
genome, and thus, are never expressed in the transduced target cell. No new
replication-competent virus can be produced.

The lentiviral particles produced in this system are replication-incompetent and
only carry the gene of interest. No other viral species are produced.

Expression of the gag and pol genes from pLP1 has been rendered Rev-
dependent by virtue of the HIV-1 RRE in the gag/pol mRNA transcript.
Addition of the RRE prevents gag and pol expression in the absence of Rev
(Dull et al., 1998).

A constitutive promoter (RSV promoter) has been placed upstream of the 5" LTR
in the pLenti6/V5-DEST expression vector to offset the requirement for Tat in
the efficient production of viral RNA (Dull et al., 1998).

Continued on next page
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Biosafety Features of the System, continued

Biosafety Level 2

Important

17

Despite the inclusion of the safety features discussed on the previous page, the
lentivirus produced with this system can still pose some biohazardous risk since it
can transduce primary human cells. For this reason, we highly recommend that
you treat lentiviral stocks generated using this System as Biosafety Level 2 (BL-2)
organisms and strictly follow all published BL-2 guidelines with proper waste
decontamination. Furthermore, exercise extra caution when creating lentivirus that
express shRNA targeting human genes involved in controlling cell division

(e.g., tumor suppressor genes).

For more information about the BL-2 guidelines and lentivirus handling, refer to the
document, “Biosafety in Microbiological and Biomedical Laboratories,” 5" Edition,
published by the Centers for Disease Control (CDC). This document may be
downloaded at the following address:

http:/ /www.cdc.gov/od /ohs /biosfty /bmbl5 /bmbl5toc.htm

Handle all lentiviruses in compliance with established institutional guidelines.
Since safety requirements for use and handling of lentiviruses may vary at
individual institutions, we recommend consulting the health and safety
guidelines and /or officers at your institution prior to use of the BLOCK-iT
Lentiviral Pol II miR RNAi Expression System.

T™M
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Experimental Outline

Flow Chart The diagram below describes the general steps required to express an shRNA of
interest using the BLOCK-iT™ Lentiviral Pol II miR RNAi Expression System.

| e @ |

pre-miRNA expression cassette|

pLenti6/V5-

GW/+EmGFP-

o
|| pcDNAG.2™
3 =
% miR g

X : DEST
8688 bp

Rapid BP/LR
Reaction
1. Perform the Rapid BP /LR recombination
[Lat@ e corossion casste (a3 v3 eptope oo reaction between pDONR™221,

pLenti6/V5-DEST to generate

pLenti6/V5 expression construct.

Expression
Construct

ViraPower™ Packaging Mix
2. Cotransfect the 293FT producer
cell line with your pLenti6/V5
expression construct and the
optimized packaging mix.

e

293FT Producer Cell Line

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 using
blasticidin, if desired.

h g

Your Mammalian Cell Line of Interest

l 5. Assay for knockdown of the

target gene.

pcDNA™6.2-GW /+EmGFP-miR, and
the pLenti6/V5-GW /+EmGFP-miR

18



Methods

Cloning miRNA

Introduction

Using pcDNAG.2-
GW/+EmGFP-miR

19

You will need to clone your miRNA sequence of interest contained within the
engineered pre-miRNA into the pcDNA™6.2-GW /miR or pcDNA"6.2-
GW/EmGFP-miR expression vector using the BLOCK-iT™ Pol I miR RNAi
Expression Vector Kits to generate an expression clone prior to expressing the
miRNA sequence of interest from pLenti6/V5-DEST.

After generating the expression clone, you will transfer the pre-miRNA
expression cassette from the expression clone into the destination vector,
pLenti6/V5-DEST using a Rapid BP/LR recombination reaction (see next page).

General guidelines for cloning are provided below.

™ ™

To generate an expression clone in pcDNA"6.2-GW /miR or pcDNA™6.2-
GW/EmGFP-miR:

e Design and synthesize two complementary oligonucleotides containing the
miRNA target sequence according to specified guidelines

¢ Anneal the oligonucleotides to create a double-stranded oligonucleotide
e Clone the double-stranded oligonucleotide into pcDNA™6.2-GW /miR or

pcDNA™6.2-GW /EmGFP-miR using an optimized 5-minute ligation
procedure

e Transform competent E. coli and select for expression clones

For detailed instructions and guidelines for generating an expression clone, refer
to the BLOCK-iT™ Pol Il miR RNAi Expression Vector Kit manual. This manual is
supplied with the kits and is also available at www.invitrogen.com or by
contacting Technical Support (see page 79).
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Creating Entry Clones for Use with pLenti6/V5-DEST

Introduction

Choosing a
Suitable Protocol

Since the resulting pcDNA™6.2-GW/miR and pcDNA™6.2-GW /EmGFP-miR
expression vectors contain attB sites, the expression vectors containing the pre-
miRNA expression cassette cannot be used directly with the pLenti6/V5-DEST
destination vector to perform the LR recombination reaction.

To express your miRNA sequence in mammalian cells using the BLOCK-iT™
Lentiviral Pol I miR RNAi Expression System, you need to first generate an entry
clone containing attL sites by performing a BP recombination reaction, then use the
entry clone in an LR recombination reaction with pLenti6/V5-DEST vector to
generate a lentiviral expression clone.

The transfer of the miRNA sequence into the pLenti6/V5-DEST vector can be
performed using the standard BP and LR recombination reactions or Rapid BP/LR
recombination reactions as described below. See page 11 for an overview of the
Gateway® recombination reactions.

To ensure that you obtain the best possible results, we recommend that you read
this section, the sections entitled Performing the Rapid BP/LR Recombination
Reaction (page 25), and Transforming One Shot® Stb13™ Competent E. coli
(page 29) before beginning.

Based on your experimental needs, you may choose between the standard or
Rapid BP/LR recombination reactions as described in the table below:

If You Wish to.... Then Choose..... Described
Generate the expression clones using a fast Rapid BP/LR In this section.
protocol but obtain at least 10% fewer Recombination Protocol

expression clones than the standard protocol

Maximize the number of expression clones Standard BP and LR On pages 57-62.
generated and isolate entry clones for future use | Protocols

Rapid BP/LR
Recombination
Reaction

TM

To express your miRNA sequence in mammalian cells using the BLOCK-iT
Lentiviral Pol Il miR RNAi Expression System, perform the Rapid BP/LR
recombination reactions as follows:

™

Perform a BP recombination reaction between the pcDNA™6.2-GW /miR or
pcDNA™6.2-GW /EmGFP-miR expression clone and pDONR™221 donor vector
using Gateway® BP Clonase® Il Enzyme Mix. Then perform a LR recombination
reaction between the resulting entry clone (pENTR™221/miR) and pLenti6/V5-
DEST vector using Gateway® LR Clonase® II Enzyme Mix to produce a lentiviral
expression clone. See page 11 for an overview on Gateway® recombination

reactions.

Continued on next page
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Creating Entry Clones for Use with pLenti6/V5-DEST, Continued

Experimental
Outline

Substrates for the
Recombination
Reactions

Donor Vectors

Important

21

To generate an expression clone, you will:

1. Perform the BP recombination reaction using the attB-expression clone with

miR of interest and attP-containing pPDONR 221 vector to produce a
pENTR™221/miR entry clone.

2. Mix an aliquot of the BP reaction (containing the entry clone) with the attR-
containing pLenti6/V5-DEST vector and perform the LR recombination
reaction to produce a lentiviral expression clone.

3. Transform the reaction mixture into a suitable E. coli host (see page 29).

Select for lentiviral expression clones (see page 23 for a diagram of the
recombination region of expression clones in pLenti6/V5-DEST).

To perform a BP recombination reaction, you need the following substrates:

e Linearized attB-containing expression clones (see the next page for guidelines
to linearize attB expression clones)

e attP-containing donor (pDONR™221) vector (see below)

To perform an LR recombination reaction, you need the following substrates:
e Supercoiled attL entry vector (pENTR™221/miR)

e Supercoiled attR destination vector (pLenti6/V5-DEST)

The BLOCK-T" Lentiviral Pol Il miR RNAi Kits includes the pDONR™221 vector.
For a map and a description of the features of pPDONR 221, see the Appendix,
page 69. You may use other donor vectors, if desired.

The pLenti6/V5-DEST vector is supplied as a supercoiled plasmid. Although the
Gateway® Technology manual previously recommended using a linearized
destination vector for more efficient LR recombination, further testing has found
that linearization of pLenti6/V5-DEST is not required to obtain optimal results for
any downstream application.

Continued on next page



Creating Entry Clones for Use with pLenti6/V5-DEST, Continued

Propagating the To propagate and maintain the pDONR™221 and pLenti6/V5-DEST vectors, use

Donor and One Shot® ccdB 2 T1® Chemically Competent E. coli (see page 77) for transformation.
Destination The One Shot® ccdB Survival 2 T1R E. coli strain is resistant to CcdB effects and can
Vectors support the propagation of plasmids containing the ccdB gene.

Donor Vector

™,

To maintain the integrity of pPDONR™221, select for transformants in media
containing 50 pg/mL kanamycin and 15 pg/mL chloramphenicol.

Destination Vector

To maintain integrity of pLenti6/V5-DEST, select for transformants in media
containing 50-100 pg/mL ampicillin and 15-30 ng/mL chloramphenicol.

™

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.

Linearizing For best results, linearize the expression clone using Eag I or BsrD I (see the

Expression guidelines below).

Clones 1. Linearize 1-2 pg of the expression clone with a restriction enzyme (Eag I or
BsrD 1) that does not digest within the region of interest and is located outside
the attB region.

2. Ethanol precipitate the DNA after digestion by adding 0.1 volume of
3 M sodium acetate followed by 2.5 volumes of 100% ethanol.

3. Pellet the DNA by centrifugation. Wash the pellet twice with 70% ethanol.

Dissolve the DNA in TE Buffer, pH 8.0 to a final concentration of
50-150 ng/uL.

Continued on next page
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Creating Entry Clones for Use with pLenti6/V5-DEST, Continued

Recombination
Region of

pLenti6/V5-DEST

2251

2331

2411

2491

2561

2632

2698

~—

23

TCGTAACAAC

The recombination region of the lentiviral expression clone resulting from
pLenti6/V5-DEST x pENTR™221/miR is shown below. The pENTR™221/miR
entry clone is obtained by transferring the pre-miRNA expression cassette from
pcDNA™6.2-GW /miR into the pDONR™221 vector.

Features of the Recombination Region:

Shaded regions correspond to DNA sequences transferred from the
PENTR™221/miR entry clone into the pLenti6/V5-DEST vector by
recombination. Non-shaded regions are derived from the pLenti6/V5-DEST
vector.

Note: The DNA sequences transferred from the pENTR™221/miR entry clone contain the
pre-miRNA expression cassette.

,ﬂ‘ CMV forward priming site TATA

1 T 1 |
TCCGCCCCAT TGACGCAAAT GGGCGGTAGG CGTGTACGGT GGGAGGTCTA TATAAGCAGA GCTCGTTTAG

Transcriptional start

TGAACCGTCA

TCCAGTGTGG

GATCGCCTGG AGACGCCATC CACGCTGTTT TGACCTCCAT AGAAGACACC GACTCTAGAG GATCCACTAG

attB1

I |
TGGAATTCTG CAGATATCAA CAAGTTTGTA CAAARAAGCA GGCTTTAAAG GGAGGTAGTG AGTCGACCAG
GTCTATAGTT GTTCAAACAT GTTTTTTCGCT CCGAAATTTC CCTCCATCAC TCAGCTGGTC

5’ miR flanking region 3’ miR flanking region

f
TGGATCCTGG
ACCTAGGACC

-1
AAATGGCCCA
TTTACCGGGT

CAC AGT GGC

I
AGGCTTGCTG AAGGCTGTAINNelciNelJR XN\ WMCAGGACA CAAGGCCTGT TACTAGCACT CACATGGAAC
TCCGAACGAC TTCCGACATA CGZIOMERIsMNINSIe |GT GTTCCGGACA ATGATCGTGA GTGTACCTTG

GATCTGGCCG CACTCGAGAT ATCTAGAC CCA GCT TTC TTG TAC AAA GTG GTT GAT ATC CAG
CTAGACCGGC GTGAGCTCTA TAGATCFG GGT CGA AAG AAC ATG TTT CAC CA‘A CTA TAG GTC

attB2

GGC CGC TCG AGT CTA GAG GGC CCG CGG TTC GAA GGT AAG CCT ATC CCT AAC CCT CTC

GTG TCA CCG CCG GCG AGC TCA GAT CTC CCG GGC GCC AAG CTT ‘CCA TTC GGA TAG GGA TTG GGA GAG

CTC GGT CTC

V5 epitope o N
V5 (C-term) reverse priming site

GAT TCT ACG CGT ACC GGT TAG TAA TGA GTTT

GAG CCA GAG CTA AGA TGC‘ GCA TGG CCA ATC ATT ACT

* * *

[

Note

Since the pLenti6-V5-GW /miR expression construct expresses a pre-miRNA
sequence that is processed to form a mature miRNA and not a protein, the V5
epitope is not expressed.

Continued on next page



Creating Entry Clones for Use with pLenti6/V5-DEST, Continued

Recombination

Region of

pLenti6/V5-DEST,

continued

The recombination region of the lentiviral expression clone resulting from
pLenti6/V5-DEST x pENTR"221/EmGFP-miR is shown below. The
PENTR™221/EmGFP-miR entry clone is obtained by transferring the pre-miRNA
expression cassette from pcDNA™6.2-GW /EmGFP-miR into the pDONR™221
vector.

Features of the Recombination Region:

Shaded regions correspond to DNA sequences transferred from the
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3432

A

PENTR™221/EmGFP-miR entry clone into the pLenti6/V5-DEST vector by
recombination. Non-shaded regions are derived from the pLenti6/V5-DEST
vector. Bases 2,473 and 3,192 indicate the coding sequence of EmGFP.

Note: The DNA sequences transferred from the pENTR™221/miR entry clone contain the
pre-miRNA expression cassette including EmGFP coding sequence.

CAAT

CMV forward priming site
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V5 (C-term) reverse priming site
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Since the pLenti6-V5-GW /EmGFP-miR expression construct expresses a pre-
miRNA sequence that is processed to form a mature miRNA and not a protein,

the V5 epitope is not expressed.
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Important
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Follow the guidelines and instructions in this section to perform the Rapid BP/LR
recombination reaction using the expression clone containing your pre-miRNA
expression cassette, pPDONR™221, and pLenti6/V5-DEST vector.

If you wish to perform the standard BP recombination reaction followed by the
standard LR recombination reaction, see page 57 for details.

The Rapid BP/LR protocol is used to transfer a gene from one expression clone
into another destination vector in 2 consecutive steps: a BP reaction using a donor
vector followed by an LR recombination reaction using a destination vector
without purification of the intermediate entry clone.

Note: The Rapid BP/LR protocol allows you to generate expression clones more rapidly
than the standard BP and LR protocols provided on page 57. Fewer expression clones are
obtained (~10% of the total number of expression clones) using the Rapid BP/LR protocol.
If you wish to maximize the number of expression clones generated, do not use this
protocol. Use the standard BP and LR recombination protocols on page 57.

To perform the Rapid BP/LR protocol, you will:

1. Perform a BP recombination reaction using the linearized expression clone
containing your pre-miRNA sequence and pDONR 221 to generate the entry
clone, pPENTR™221/miR.

2. Use a small aliquot of the BP reaction mix to perform the LR recombination
reaction using the pLenti6/V5-DEST destination vector to generate the
lentiviral expression clone, pLenti6/V5-GW /miR.

3. Perform Proteinase K treatment.

™

For optimal results, use Stbl3™ E. coli for transformation as this strain is
particularly well-suited for use in cloning unstable DNA such as lentiviral
DNA, which contains direct repeats. One Shot® Stb13™ Chemically Competent
E. coli are included in the kit for transformation. For instructions, see
Transforming One Shot® Stb13™ Competent E. coli, page 29.

Do not transform the BP or LR recombination reaction into E. coli strains that
contain the F' episome (e.g., TOP10F'). These strains contain the ccd A gene and
will prevent negative selection with the ccdB gene.

Continued on next page



Performing Performing the Rapid BP/LR Recombination
Reaction, Continued

Positive Control

Gateway®
Clonase®ll
Enzyme Mixes

Converting
Femtomoles (fmol)
to Nanograms (ng)

™

We recommend using the pcDNA™6.2-GW /miR-neg Control Plasmid supplied
with the BLOCK-iT™ Pol Il miR RNAi Expression Kits as a positive control for
the Rapid BP/LR protocol. Dilute the supplied control plasmid 1:10 in sterile
water to obtain a final concentration of 50 ng/uL.

Do not use the pEXP7-tet supplied with the Gateway® BP Clonase® Il Enzyme
Mix or pENTR™-gus supplied with the Gateway® LR Clonase®II Enzyme Mix as
positive controls for the Rapid protocol due to the presence of incompatible
selection markers.

The Gateway® BP and Gateway® LR Clonase® Il enzyme mixes combine the
proprietary enzyme formulation and 5X Clonase Reaction Buffer previously
supplied as separate components in Gateway® Clonase® enzyme mixes into an
optimized single-tube format for easier set-up of the BP or LR recombination
reaction. The Gateway® LR Clonase® II Enzyme catalyzes the atfL x attR Gateway®
recombination reaction while the Gateway® BP Clonase® Il Enzyme catalyzes the
attB x attP Gateway® recombination reaction. Use the protocol provided on

page 27 to perform the recombination reactions using the Rapid protocol or

page 57 using the standard protocol.

Gateway®BP and LR Clonase® I Enzyme Mixes are supplied with the kit and are
also available separately (see page 77).

Note: You may perform the BP or LR recombination reaction with the Gateway®BP or LR
Clonase® enzyme mix, if desired. To use the Gateway® BP or LR Clonase® enzyme mix,
follow the protocol provided with the product. Do not use the protocol for Gateway® LR
Clonase® I enzyme mix provided in this manual.

Use the following formula to convert femtomoles (fmol) of DNA to nanograms
(ng) of DNA required for BP reaction:

60fg)( Ing )

ng = (fmol)(N)( T0¢ g

where N is the size of the DNA in bp. For an example, see below.

In this example, you need to use 50 fmol of an attB-PCR product in the BP
reaction. The attB-PCR product is 2.5 kb in size. Calculate the amount of attB-PCR
product required for the reaction (in ng) by using the above equation:

(50 fmol)(2500 bp)(—— 060 fg o) ! “g

) 82.5 ng of PCR product required

Continued on next page
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Performing Performing the Rapid BP/LR Recombination
Reaction, Continued
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Reaction
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Linearized expression clone (50-150 ng/pL in TE Buffer, pH 8.0, see page 22)
TE Buffer, pH 8.0 (10 mM Tris-HCI, pH 8.0, 1 mM EDTA), see page 77

Sterile 0.5 mL microcentrifuge tubes

Components supplied with the kits

pDONR"221 vector
pLenti6/V5-DEST vector

pcDNA™6.2-GW /+EmGFP-miR-neg control (if desired, supplied with
BLOCK-iT™ Pol Il miR RNAi Expression Vector Kits, Box 1)

Gateway® BP Clonase® II enzyme mix (Box 9; store at —20°C until
immediately before use)

Gateway® LR Clonase® II enzyme mix (Box 10; store at —20°C until
immediately before use)

2 pg/pL Proteinase K solution (supplied with Gateway® BP and LR Clonase®
enzymes; thaw and keep on ice until use)

Add the following components to sterile 0.5 mL microcentrifuge tubes at
room temperature and mix.

Component Sample | Positive
Control

Linearized attB expression clone from page 22, (20-50 fmol) 1-7 uL -

pcDNA™6.2-GW /+EmGFPmiR-neg control (diluted to - 2uL
50 ng/uL)
pDONR™221 vector (150 ng/uL) 1uL 1uL
TE Buffer, pH 8.0 to 8 uL 5uL
2. Remove the Gateway® BP Clonase® Il enzyme mix from —20°C and thaw on
ice (~ 2 minutes).
3. Vortex the Gateway® BP Clonase® I enzyme mix briefly twice (2 seconds each
time).
4. To the samples above, add 2 pL of Gateway® BP Clonase® I enzyme mix.
Mix well by pipetting up and down.
Reminder: Return Gateway® BP Clonase® Il enzyme mix to —20°C immediately after
use.
5. Incubate the reaction at 25°C for 1 hour.

Important: Unlike the standard BP reaction, do not add Proteinase K to the samples.

Continued on next page




Performing Performing the Rapid BP/LR Recombination
Reaction, Continued

Setting Up the
Rapid BP/LR
Recombination
Reaction,
Continued

6.

10.

11.

12.

13.

Transfer 3 pL from each BP reaction from Step 5 to clean, sterile 0.5 mL
microcentrifuge tubes. This reaction mix contains the resulting entry clone,
PENTR™221/miR with or without EmGEFP.

Note: Save the remaining BP reaction mix at —20°C for up to 1 week. You can treat the
samples with Proteinase K and transform the reaction mix into One Shot® TOP10
Chemically Competent E. coli as described on page 60 to check the efficiency of the
BP reaction and to isolate entry clones for future use. For transformation of the

BP reaction only, you can use any E. coli including TOP10.

Add the following components to the tubes containing 3 uL BP reaction from
Step 6 at room temperature and mix.

Component Sample Positive

Control
pLenti6 /V5-DEST vector (150 ng/uL) 1uL 1uL
TE Buffer, pH 8.0 4 uL 4 uL

Remove the Gateway® LR Clonase® II enzyme mix from —20°C and thaw on
ice (~ 2 minutes).

Vortex the Gateway® LR Clonase® II enzyme mix briefly twice (2 seconds each
time).

To the samples above, add 2 pL of Gateway® LR Clonase® I enzyme mix.

Mix well by pipetting up and down.

Reminder: Return Gateway® LR Clonase® II enzyme mix to —20°C immediately
after use.

Incubate the reaction at 25°C for 2-4 hours.

Note: The incubation time may be extended from 4 hours to overnight, if more
colonies are required.

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

Proceed to Transforming One Shot® Stb13™ Competent E. coli, next page.

Note: You may store the reaction at -20°C for up to 1 week before transformation,
if desired.
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Transforming One Shot® Stbl3™ Competent E. coli

Introduction
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Follow the instructions in this section to transform the LR recombination reaction
into One Shot® Stb13™ Chemically Competent E. coli (Box 8) included with the kit.

™

The transformation efficiency of One Shot® Stbl3™ Chemically Competent E. coli is
>1 x 10® cfu/pg plasmid DNA.

LR recombination reaction (from Step 13, previous page or Step 7, page 62)
LB Medium (if performing the pUC19 control transformation)
42°C water bath

LB plates containing 100 pg/mL ampicillin (two for each transformation;
warm at 37°C for 30 minutes before use)

37°C shaking and non-shaking incubator

Components supplied with the kit

One Shot® Stb13™ Chemically Competent E. coli (Box 8; one vial per
transformation; thaw on ice immediately before use)

S.0.C. Medium (Box 8; warm to room temperature)

pUC19 positive control (if desired to verify the transformation efficiency; Box 8)

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 Shot® Stb13™ chemically competent cells for each
transformation.

Add 2 to 3 pL of the LR recombination reaction (from Step 13, previous page or
Step 7, page 62) into a vial of One Shot® Stb13™ cells and mix gently. Do not mix
by pipetting up and down. For the pUC19 control, add 10 pg (1 uL) 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 pL 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 rpmin a
shaking incubator.

Spread 25-100 uL 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 pL of
the transformation mix to 900 pL of LB Medium) and plate 25-100 uL.

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

Continued on next page



Transforming One Shot® StbI3™ Competent E. coli, Continued

Expected Results

Confirming the
Expression Clone

Sequencing

Maintaining the
Expression Clone

When using One Shot® Stbl3™ Chemically Competent cells for transformation,
the LR recombination reaction should result in greater than 4,000 colonies if the
entire LR reaction is transformed and plated.

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 ng/mL chloramphenicol. A true expression clone should not grow in the
presence of chloramphenicol.

Sequencing the expression construct is not required as transfer of the miRNA
cassette from pcDNA"6.2-GW / +EmGFP-miR into the pLenti6/V5-DEST vector
preserves the orientation of the cassette. However, if you wish to sequence the
pLenti6/V5 expression construct, we recommend using the following primers.
Refer to the diagram on page 23 for the location of the primer binding sites in the
expression vector.

Primer Sequence
CMV Forward 5'-CGCAAATGGGCGGTAGGCGTG-3'
V5(C-term) Reverse 5-ACCGAGGAGAGGGTTAGGGAT-3’

Note: For information about a convenient custom primer synthesis service go to
www.invitrogen.com or call Technical Support (see page 79).

Once you have generated your expression clone, maintain and propagate the
expression clone in LB medium containing 100 ng/mL ampicillin.
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Before creating a stably transduced cell line expressing your shRNA of interest,
first produce a lentiviral stock (containing the packaged pLenti6/V5 expression
construct) by co-transfecting the optimized ViraPower™ Packaging Mix and your
pLenti6 /V5-GW /miR expression construct into the 293FT Producer Cell Line.

To produce lentivirus in 293FT Cells, you will:
1. Grow the 293FT Cells to obtain 6 x 10° 293FT cells for each sample.
2. Prepare plasmid DNA of your expression clone.

3. Cotransfect the ViraPower™ Packaging Mix and pLenti6/V5-GW/miR
expression plasmid DNA into 293FT Cells using Lipofectamine® 2000.

4. Harvest virus-containing supernatants 48-72 hours post-transfection.

The human 293FT Cell Line is supplied with the BLOCK-iT™ Lentiviral Pol II miR
RNAI Kits to facilitate optimal lentivirus production (Naldini et al., 1996). The
293FT Cell Line, a derivative of the 293F Cell Line, stably and constitutively
expresses the SV40 large T-antigen from pCMVSPORT6TAg.neo and must be
maintained in medium containing Geneticin®. For more information about
pCMVSPORT6TAg.neo and how to culture and maintain 293FT cells, refer to the
293FT Cell Line manual. This manual is supplied with the BLOCK-iT™ Lentiviral
Pol II miR RNAi Kits and is also available at www.invitrogen.com or by
contacting Technical Support (see page 79).

Note: The 293FT Cell Line is also available separately (see page 77).

The health of your 293FT cells at the time of transfection has a critical effect on the
success of lentivirus production. Use of “unhealthy” cells can negatively affect the
transfection efficiency, resulting in production of a low titer lentiviral stock.

For optimal lentivirus production (i.e. producing lentiviral stocks with the
expected titers), follow the guidelines below to culture 293FT cells before use in
transfection:

e Make sure that cells are greater than 90% viable.

e Subculture and maintain cells as recommended in the 293FT Cell Line
manual. Do not allow cells to overgrow before passaging. You will need
6 x 10° 293FT cells for each sample.

e Use cells that have been subcultured for less than 20 passages.

Continued on next page
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Producing Lentivirus in 293FT Cells, Continued

ViraPower™
Packaging Mix

Plasmid
Preparation

Lipofectamine®
2000

Opti-MEM® |

The pLP1, pLP2, pLP/VSVG plasmids are provided in an optimized mixture to
facilitate viral packaging of the pLenti6/V5-GW /miR expression vector following
cotransfection into 293FT producer cells.

The amount of the packaging mix (195 pg) and Lipofectamine® 2000 Reagent
(0.75 mL) supplied in the BLOCK-iT™ Lentiviral Pol Il miR RNA:i Kits is sufficient
to perform 20 cotransfections in 10 cm plates using the recommended protocol on
page 36.

Note: The ViraPower™ Packaging Mix is available separately (page 77) or as part of the

™

ViraPower™ Bsd Lentiviral Support Kit (see page 77).

Once you have generated the expression clone, you must isolate plasmid DNA for
transfection. Plasmid DNA for transfection into eukaryotic cells must be very
clean and free from contamination with phenol and sodium chloride.
Contaminants will kill the cells, and salt will interfere with lipid complexing,
decreasing transfection efficiency. Isolate plasmid DNA using the PureLink™
Plasmid Purification Kits (page 77) or CsCl gradient centrifugation.

Resuspend the purified pLenti6/V5-GW/miR expression plasmid in sterile water
or TE Buffer, pH 8.0, to a final concentration ranging from 0.1-3.0 ug/uL. You will
need 3 ug of the expression plasmid for each transfection.

Important: Do not use mini-prep plasmid DNA for transfection.

The Lipofectamine® 2000 reagent supplied with the BLOCK-iT™ Lentiviral Pol II
miR RNAI Kits is a proprietary, cationic lipid-based formulation suitable for the
transfection of nucleic acids into eukaryotic cells (Ciccarone ef al., 1999).

Using Lipofectamine® 2000 to transfect 293FT cells offers the following
advantages:

e Provides the highest transfection efficiency in 293FT cells

e DNA-Lipofectamine® 2000 complexes can be added directly to cells in culture
medium in the presence of serum

e Removal of complexes or medium change or addition following transfection
is not required, although complexes can be removed after 4-6 hours without
loss of activity

Note: Lipofectamine® 2000 is available separately or as part of the ViraPower™ Bsd
Lentiviral Support Kit (see page 77).

To facilitate optimal formation of DNA-Lipofectamine® 2000 complexes, use
Opti-MEM® I Reduced Serum Medium (see page 77). For more information about
Opti-MEM® I, see www.invitrogen.com or contact Technical Support

(see page 79).

Continued on next page
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Producing Lentivirus in 293FT Cells, Continued

miR Positive
Control

pLenti6/V5-
GW/lacZ Positive
Control
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Generate the miR Positive Control using the reagents included in the kit as
follows:

™

e Generate the pcDNA™6.2-GW / +EmGFP-miR-lacZ expression control using
the lacZ double-stranded oligo and pcDNA™6.2-GW /+EmGFP-miR
expression vector included with the BLOCK-iT™ Pol II miR RNAi Expression
Vector Kit and as described in the expression vector manual.

™

e Use the pcDNA"™6.2-GW/+EmGFP-miR-lacZ expression control to generate
the lentiviral construct with pLenti6-V5-DEST vector using the Rapid BP/LR
recombination reaction as described in this manual.

e Use the resulting lentiviral expression construct, pLenti6/V5-GW /+EmGFP-
miR-lacZ, to generate a miR control lentiviral stock (lacZ targeting miRNA).

Once generated, the miR control lentivirus may be transduced into mammalian
cell lines (see page 47) to express an miRNA targeted to the human lacZ gene, and
may be used as a control for the RNAi response in these cell lines.

A pLenti6/V5-GW /lacZ positive control vector is included with the pLenti6/V5-
DEST vector for use as an expression control in the ViraPower™ Lentiviral
Expression System. The p-galactosidase is expressed as a C-terminally tagged
fusion protein that may be easily detected by western blot or functional assay.
For details on the vector, see page 67.

To propagate and maintain the control plasmid:

1. Use the vector stock solution to transform a recA, endA E. coli strain like
Stb13™, TOP10, DH50. "-T1R, or equivalent. Use 10 ng of plasmid for
transformation.

2. Select transformants on LB agar plates containing 100 ng/mL ampicillin

(for Stb13™ cells) or LB agar plates containing 100 ng/mL ampicillin and
50 pg/mL Blasticidin (for TOP10 or DH5a).

3. Prepare a glycerol stock of a transformant containing plasmid for long-term
storage. Propagate the plasmid in LB containing 100 ng/mL ampicillin.

4. Use the pLenti6/V5-GW/lacZ positive control to generate a control lentiviral
stock (expressing the LacZ protein).

5. Use the pLenti6/V5-GW /lacZ lentiviral control and the pLenti6/V5-
GW/+EmGFP-miR-lacZ lentiviral control in cotransduction experiments as a
positive control for lentiviral induced RNAI analysis in your system
(see page 46 for details).

Continued on next page



Producing Lentivirus in 293FT Cells, Continued

Materials Needed

pLenti6/V5-GW /miR expression construct (0.1-3.0 ng/uL in sterile water or
TE Buffer, pH 8.0)

Positive controls (see previous page to generate positive controls; resuspend in
sterile water to a concentration of 1 ug/pL)

293FT cells cultured in the appropriate medium (i.e. D-MEM supplemented
with 10% FBS, 2 mM L-glutamine, 0.1 mM MEM Non-Essential Amino Acids,
and 1% penicillin/streptomycin). You will need 6 x 10° 293FT cells for each
sample.

Note: D-MEM already contains 4 mM L-glutamine, which is enough to support cell
growth of the 293FT Cell Line. However, since L-glutamine slowly decays over time,
supplement the medium with 2 mM L-glutamine to ensure that the concentration of
L-glutamine will not get too low over time due to its slow degradation. 293FT cells grow
well in 6 mM L-glutamine, but higher concentrations of L-glutamine may reduce
growth.

Opti-MEM® I Reduced Serum Medium (pre-warmed; see page 32)
Fetal bovin