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GeneSwitch™ - It Stays Off Until You Turn It On

Switch on
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Lowest Levels

High-Efficiency
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Save Time and
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Switch On Expression from the Absolute Lowest Basal Levels

The GeneSwitch™ System

Figure 2 - The GeneSwitch™
Regulatory Mechanism
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When you require the absolute lowest basal lev-
els of expression, choose GeneSwitch The new
GeneSwitch™ System for inducible expression in
mammalian cells is designed to prevent transcrip-
tion until it is specifically activated.

The Lowest Basal Expression. The key to the
GeneSwitch™ System’s ability to achieve low basal
expression is found in the expression vector
pGene/V5-His (Figure 1). The gene of interest is
cloned into pGene/V5-His downstream of a
GAL4 UAS/E1b hybrid promoter. This promoter
consists of a10-base pair TATA box sequence from
the adenovirus E1b gene and six binding sites for
the yeast Gal4 protein (GAL4 UAS). Without
additional factors, the GAL4 UAS/E1b promoter
is transcriptionally silent, yielding the lowest possi-
ble levels of basal expression.

Figure 1 - pGene/V5-His Vector
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pSwitch for Control. The GeneSwitch™ System
provides a second vector, pSwitch, which encodes
the GeneSwitch™ regulatory protein for activating
transcription from the GAL4 UAS/E1b promoter.
This protein has a tripartite structure with the fol-
lowing elements:

» GAL4 DNA binding domain (GAL4 DBD)-
binds the GAL4 UAS/E1b promoter

« Truncated human progesterone receptor
ligand binding domain (hPR-LBD)-binds the
inducing agent, mifepristone

« NFKB p65 activation domain (p65 AD)-activates
transcription

Without mifepristone, the GeneSwitch™ regulatory
protein is prevented from activating transcription
from the GAL4 UAS/E1b promoter. When mifepri-
stone is added, it binds the hPR-LBD region of the
GeneSwitch™ protein causing a conformational
change that permits it to bind and stimulate tran-
scription from the GAL4 UAS/E1b promoter
(Figure 2). In addition to activating expression of
the gene of interest, the GeneSwitch™ protein up-
regulates its own production. This increases the
amount of GeneSwitch™ protein available and leads
to higher levels of expression from pGene/V5-His.

Off/On Expression. To demonstrate the tight reg-
ulation achieved with GeneSwitch;" 3-galactosidase
was expressed from pGene/V5-His/lacZ. Cells sta-
bly cotransfected with pGene/V5-His/lacZ and
pSwitch do not express any detectable levels of
[B-galactosidase (Figure 3, lane 1). Upon addition
of mifepristone, high levels of 3-galactosidase are
expressed (Figure 3, lane 2).

Figure 3 - Expression using GeneSwitch™
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Take Advantage of GeneSwitch™ The
GeneSwitch™ System is ideal for expression pro-
jects that require the absolute lowest basal expres-
sion levels. The GeneSwitch™ System Core Kit
includes pGene/V5-His, pGene/V5-His/lacZ,
pSwitch, forward and reverse sequencing primers,
and mifepristone. The GeneSwitch™ System
Complete Kit is available with selection agents at a
considerable savings. Order today!

Description Quantity  Cat. no. Price
GeneSwitch™ System Core Kit

1 kit K1060-02 $545
GeneSwitch™ System Complete Kit

1 kit K1060-01 $750
Mifepristone 100 pg H110-01 $125

GeneSwitch™ is a trademark of Valentin, Inc.

1-800-955-6288 [l e 0en’
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High-Quality Probes Generated for Microarray Hybridization

Jim Chambers, Knut Madden, and Uday Matrubutham, Research and Development, Invitrogen Corporation

Microarrays allow you to simultaneously analyze
the expression profile of thousands of genes. For suc-
cessful array analysis you need cDNA probes gener-
ated from high-quality mRNA. The FastTrack® 2.0
and Micro-FastTrack™ 2.0 Kits are ideal for isolating
mRNA for array hybridization because they provide
high yields of high-purity mMRNA. To demonstrate,
we used the Micro-FastTrack™ 2.0 Kit to generate
probes for screening a Saccharomyces cerevisiae
microarray in order to study differential gene expres-
sion under varied growth conditions.

Methods.

Probe Generation. Saccharomyces cerevisiae cells were
grown in medium containing either 0.4% ethanol or
0.2% oleic acid as the carbon source. Total RNA was
isolated from 1 x 108 log phase S. cerevisiae cells using
a hot phenol extraction method. This yielded 800 g
from the ethanol-grown cells and 700 pg from the
oleic acid-grown cells. The Micro-FastTrack™ 2.0 Kit
was used to isolate 6 pg and 5 pg, respectively, of
mRNA from the two total RNA samples. mRNA
integrity and purity was tested by agarose gel elec-
trophoresis. Two micrograms of each mRNA sample
was used in separate RT reactions to generate cONA
probes labeled with cyanine 3 (Cy3).

Array Hybridizations. Microarrays were prepared by
spotting full-length open reading frames of S. cere-
visiae genes onto glass slides (Cel Associates, Inc.).
Labeled probes were purified and resuspended in
45 pl of buffer. Each probe was added to the sur-
face of individual microarrays and allowed to
hybridize at 60°C for four hours.

Results. After hybridization, each microarray was
washed and scanned with a ScanArray 2000
(General Scanning, Inc). Hybridization results
from oleic acid-grown yeast were compared to the
ethanol-grown yeast. This allowed us to identify
genes involved in peroxisome production. Figure 1
demonstrates clear, crisp spots and low background
results achieved from screening the ethanol-grown
yeast array.

Researchers Agree. For years researchers have been
using the FastTrack® 2.0 and Micro-FastTrack™

”lmgen‘” www.invitrogen.com

2.0 Kits to isolate high yields of mMRNA. Elaine
Chamberlain, Ph.D. of the Metabolism Branch at
the National Institutes of Health, National Cancer
Institute, uses the FastTrack® 2.0 mRNA Isolation
Kit to isolate mRNA for her microarray hybridiza-
tions. She sums up her experience with the follow-
ing statement:

“I consistently isolate 80-100 ug of MRNA from
1 x 108 lymphoma cells using the FastTrack® 2.0
Kit. I use the kit for mRNA isolation because |
get consistent, high yields of mRNA free of col-
umn resins that elute with other kits.”

Figure 1 — Microarray Screening Results

Order a Kit Today. Generate high-quality mMRNA

from large or small samples with the FastTrack® 2.0

and Micro-FastTrack™ 2.0 Kits. You'll get the high

yields and purity you need for successful microarray

hybridization results. Order your kit today.

Product Reactions  Cat. no.  Price
FastTrack® 2.0 mRNA Isolation Kit
6 K1593-02 $312
18 (3x6) K1593-03 $835
Micro-FastTrack™ 2.0 mRNA Isolation Kit
20 K1520-02 $372
60 K1520-03 $980

“For years researchers have
been using the FastTrack®
2.0 and Micro-FastTrack™
2.0 Kits to isolate high
yields of mMRNA.”

The Micro-FastTrack™ 2.0 Kit
was used to isolate MRNA
from Saccharomyces cerevisiae
grown in ethanol for use in
generating fluorescent-labeled
cDNA probes. Probes were
hybridized to a microarray
spotted with S. cerevisiae genes.
The enlarged area shows the
signal color range obtained
when using probe labeled with
cyanine 3 (Cy3) alone. Yellow,
red, and white spots indicate a
positive signal from hybridiza-
tion with a labeled probe.
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Efficiently Translocate Proteins into 100% of Cultured Cells

Voyager™ Technology

Figure 1 - Translocation of VP22-
Fusion Proteins
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COS cells were transfected with either
pVP22/myc-His2/GFP (C-terminal VP22
fusion) or pVP22/myc-His/lacZ (N-terminal
VP22 fusion). Forty hours posttransfection cells
were assayed for protein expression by immuno-
fluorescence using the Anti-myc Antibody

(1:500, Invitrogen) and Oregon Green conjugat-

ed anti-mouse Invitrogen antibody (1:500,
Molecular Probes). Transfected cells exhibit
cytoplasmic staining. Cells that have translocat-
ed the VP22 fusion protein into them demon-
strate nuclear staining.

Panels A and B: pVP22/myc-His2/GFP
Panels C and D: pVP22/myc-His/lacZ

Voyager™ is a unique protein translocation tech-
nology that makes it possible for 100% of the cells
in a culture to contain your protein of interest. This
allows you to quickly generate a homogenous popu-
lation without selecting stable cell lines. VVoyager™
technology is an ideal tool for studying cellular con-
trol topics such as oncogene function, transcription-
al regulation, and nuclear protein function. Now
you can take advantage of this powerful technology
with four vectors designed to give you flexible
experimental design and simplified cloning.

VP22 Delivers the Goods. The Voyager™ technol-
ogy relies on the Herpes Simplex Virus Type-1
VP22 protein to deliver the protein of interest to
100% of cultured cells. After VP22 is translated in
the cytoplasm, it is exported from transfected cells
in a Golgi-independent fashion. VP22 is then
translocated into the surrounding cells where it
accumulates in the nucleus (1). This property is
also bestowed upon proteins fused to VP22
(Figure 1). Furthermore, proteins fused to VP22
are able to retain their biological activity (2,3). The
result is a population of cells where virtually every
cell contains the functional recombinant protein.

Four Vector Vehicles. Successful translocation

can occur with the VP22 protein fused at either the
N- or C-terminus of your protein. The original
Voyager™ vectors, pVP22/myc-His and pVP22/myc-
His-TOPO® make it convenient to create N-termi-
nal VP22 fusions. However, some proteins require a
native N-terminus in order to retain biological
activity. The introduction of the pVP22/myc-His2
and pVP22/myc-His2-TOPQO® vectors makes it easy
to produce recombinant proteins with VP22 fused
to the C-terminus (Figure 2). All Voyager™ vectors
include the following features:

* Human cytomegalovirus (CMV) enhancer-pro-
moter for high-level expression of your protein

signal and transcription termination sequence to
enhance mRNA stability

» C-terminal c-myc epitope and polyhistidine
(6xHis) sequence for rapid detection and easy
purification of fusion proteins

/VSVV/
« Bovine growth hormone (BGH) polyadenylation N PVP22/myc-His2 20 ug

Figure 2 - The Voyager™ Vectors
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Convenient Cloning. To make cloning into the
Voyager™ vectors as convenient as possible, each
vector is available in two formats:

« Linearized and topoisomerase I-activated for
5-minute, efficient TOPO® Cloning of Tag-
amplified PCR products

« Supercoiled plasmid DNA for convenient
restriction cloning

Translocate the Protein. For the most efficient
way to deliver your protein of interest into 100% of
the cells in a culture, use the Voyager™ technology.
All Voyager™ vectors come with forward and reverse
sequencing primers to confirm cloning of your
VP22 fusion. pvVP22 TOPO TA Cloning® Kits
come complete with linearized, topoisomerase I-
activated vector, PCR reagents (except Taq poly-
merase), and a TOP10 One Shot® Chemically
Competent E. coli Kit. Let VP22 deliver your pro-
tein to the cell next door. Order today!

Product Quantity  Cat. no. Price
pVP22/myc-His 20 ug V484-01 $325
pVP22/myc-His TOPO TA Cloning® Kit

20 rxns K4840-01 $365
V485-01  $325

W"pVPZZ/myc-HisZ TOPO TA Cloning® Kit

20 rxns K4850-01 $365
References:

1. Elliott, E. and O’Hare, P. (1997) Cell 88: 223-233.

2. Phelan, A. et al. (1998) Nature Biotech. 16: 440-443.

3. Dilber, M.S. et al. (1999) Gene Ther. 6: 12-21.
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The Fastest, Most Efficient System for Cloning PCR Products

TOPO TA Cloning® Kit

With the development of rapid ligation buffers,
some companies claim that their PCR cloning kits
offer fast PCR cloning. These rapid ligation proto-
cols may be faster than traditional overnight liga-
tions, however, they often compromise results.
Only TOPO TA Cloning® offers fast PCR cloning
and superior results.

Superior Technology. TOPO TA Cloning® is the
fastest way to clone PCR products because it is
based on a superior technology—not a new buffer
formulation. TOPO TA Cloning® uses a topoiso-
merase I-activated vector instead of ligase and liga-
tion buffer. Using the TOPO® technology you can
ligate Tag-amplified PCR products in just 5 min-
utes on your bench top (1). This novel method
saves an entire day in PCR cloning.

It’s Easy and Efficient. TOPO TA Cloning® is easy
because it requires fewer steps and fewer reagents
than other cloning methods. Simply add 1 pl of your
PCR reaction (you don’t even have to purify it) and
3 pl of water to 1 pl of the vector, incubate for five
minutes at room temperature, and transform compe-
tent cells. The next day, you'll have hundreds of
colonies and =95% will be recombinants.

Better than Rapid Ligation Buffers. To prove the
speed, ease, and efficiency of TOPO TA Cloning,®
we compared it to Promega’s pPGEM-T Vector
System with the new rapid ligation protocol. The
time required for cloning and expected results are
compared in Table 1. As shown, TOPO TA
Cloning® requires about half the time that the
Promega pGEM-T Vector System requires. In
addition, TOPO TA Cloning® yields more recom-
binants—even when cloning larger insertst Your
results are guaranteed each and every time with
TOPO TA Cloning®

Choose TOPO TA Cloning® TOPO TA
Cloning® is the only method to use for fast, easy,
and efficient PCR cloning. Each kit comes with
topoisomerase I-activated vector that is cloning
ready, PCR reagents (except a thermostable poly-
merase), One Shot® Competent E. coli, primers for

”lmgen‘” www.invitrogen.com

sequencing your insert, controls, and an easy-to-
follow instruction manual. For more information
on the TOPO TA Cloning® Kit, or any of our 25
other TOPO® Cloning Kits, call the PCR Cloning
Experts in our Technical Service Department today
at 1-800-955-6288, ext. 2.

Table 1 - Comparison of TOPO TA Cloning® and the pGEM-T Vector System Protocols and Results

Step TOPO TA Cloning® System

PGEM-T Vector System

Set up ligation « Add 1 pl of PCR product and 3 pl water | « Purify PCR product (15 minutes)

to the topoisomerase I-activated vector * Add purified PCR product and

(1 minute) water to pGEM-T vector
« Add ligase and rapid ligation buffer
(5 minutes)
Ligate « Incubate on bench top « Incubate at room temperature
(5 minutes) (1 hour)
Transform * Thaw One Shot® Competent cells * Thaw competent cells
* Add 2 pl of TOPO® Cloning reaction « Aliquot 50 pl of cells to new tube
directly to tube « Add 2 pl of ligation to tube
 Transform * Transform
(1 hour, 30 minutes) (2 hours)
Total Time 1 hour 36 minutes 3 hours, 20 minutes
Percent 98% 93%

Recombinantst

Product Reactions Cat. no. Price
TOPO TA Cloning® Kit

with TOP10 One Shot® Competent Cells Figure 1 - pCR"2.1-TOPG" and

20 K4500-01  $305 PERAIITORO
40 K4500-40  $540  cRes1ToPOS
with TOP10F” One Shot® Competent Cells* (included in the TOPO TA Cloning® Kit)
20 K4550-01  $305 .
40 K4550-40 $540 | :E53iEs CEEEEEEE
TOPO TA Cloning® Kit Dual Promoter ) iz
with TOP10 One ShotCompetent Cells ek inr 0RO TA Cloning? Kit Dudl Promate)
20 K4600-01  $320
40 K4600-40  $566
with TOP10F" One Shot® Competent Cells* :
20 K4650-01  $320
40 K4650-40  $566

* TOP10F” cells carry the lacl% gene and require IPTG for
blue/white screening of colonies.

T Results indicated are from published literature using the fol-
lowing control inserts: 750 bp for the TOPO TA Cloning®
Kit and 542 bp for the pPGEM-T Kit. Percent recombinants
was calculated as the number of white colonies divided by the
total number of colonies.

@ Represents covalently-bound topoisomerase |

Reference:
1. Shuman, S. (1994) J. Biol. Chem. 296: 32678-32684.
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New InsectSelect™ Vectors with Blasticidin Selection Save Time

InsectSelect™ System

Figure 2 - Stable, Expression
with pIB/V5-His
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The chloramphenicol acetyl transferase
(CAT) gene was cloned into pIB/V5-
His 6 x 106 Sf21 cells were transfected
with 0.5 pg pIB/V5-His/CAT or mock
transfected. Cells were split 1:3 and
then stable clones were selected by
growth in Ultimate Insect™ Serum-
Free Medium containing 10 pg/ml
blasticidin. After one week cells were
harvested twenty-five microliters of cell
lysate were loaded into each lane on an
SDS-PAGE gel and transferred to
nitrocellulose. Protein was detected by
western blot using the Anti-V5-HRP
Antibody (1:5000).

Lane 1. pIB/V5-His/CAT
Lane 2: mock transfection

InsectSelect™ uses simple integrative plasmids
to generate stably expressing insect cell lines.
There’s no need to produce and titer viral stocks,
substantially reducing the time and effort needed
to obtain recombinant protein. With InsectSelect™
you simply clone your gene of interest into an
expression vector, transfect insect cells, and select
for stable cell lines. The newest InsectSelect™ vec-
tors, pIB/V5-His and pIB/V5-His-TOPO®? offer a
variety of features that make using the InsectSelect™
System even faster and more convenient.

Built for Expression. pIB/V5-His and pIB/V5-
His-TOPO® use the Orgyia pseudotsugata multicap-
sid nucleopolyhedrosis virus immediate-early pro-
moter (OplE2) to drive constitutive expression of
your gene of interest (Figure 1). To demonstrate,
the chloramphenicol acetyl transferase (CAT) gene
was cloned into pIB/V5-His. As shown in Figure 2,
the CAT protein is easily detected in just 25 pl of
cell lysate.

Figure 1 - pIB/V5-His and pIB/V5-His-TOPO®
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Blasticidin is Potent. The pIB/V5-His and

pIB/V5-His-TOPO® vectors carry the blasticidin
resistance gene for selecting stable insect cell lines.
Blasticidin is so potent that it is possible to use as

little as 10 pg/ml to select stable cell lines.
Approximately two days after addition of blasti-
cidin, untransfected insect cells will begin to
round up and detach. By the end of one week,
selection is complete. With blasticidin’s high
potency, you'll get the fastest, most cost-effective
selection around.

TOPO® Cloning Saves Time. For the fastest way
to clone Tag-amplified PCR products into the
InsectSelect™ System, choose the TOPO® Cloning-
ready pIB/V5-His-TOPO® vector. TOPO®
Cloning takes just 5 minutes and generates greater
than 85% recombinants. Instead of spending two
days ligating and waiting for transformants to
grow, TOPO® Cloning results in transformants the
next day. In addition, TOPO® Cloning means that
cloning in frame with fusion tags is as simple as
designing PCR primers. With pIB/V5-His-TOPO?
cloning is easy and you’ll save an entire day.

Select the Effortless Insect System. The
InsectSelect™ System saves you time and effort.
Two new vectors, pIB/V5-His and pIB/V5-His-
TOPO® offer additional features that make selec-
tion and cloning faster and easier. The pIB/V5-His
Vector Kit contains 20 pg vector, a positive expres-
sion control plasmid, and sequencing primers. The
pIB/V5-His TOPQO® Cloning Kit contains topoiso-
merase I-activated pIB/V5-His-TOPO® vector,
10X PCR buffer, sterile water, dNTPs, control
template and primers, primers for sequencing, an
expression control plasmid, and TOP10 One Shot®
Competent E coli. Call and order today.
Product Quantity  Cat. no. Price
pIB/V5-His Vector Kit
1 kit Vv8020-01 $325

pIB/V5-His TOPO® Cloning Kit

20 rxn. K890-20 $365

1-800-955-6288 [l e 0en’
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High-Density Insect
Cell Growth Medium

Ultimate Insect™ Serum-Free Medium

Healthy insect cells are critical for protein pro-
duction. Ultimate Insect™ Serum-Free Medium is
specially formulated to support high-density
growth of a variety of insect cells types including
Sf9, Sf21, High Five;" and Drosophila S2 cells. This
medium provides:

« High-density cell growth and viability—for high
protein yields (per milliliter of culture)

« Convenience—one medium is used for multiple cell
lines, making ordering and storage easy

Demonstrated Success. To demonstrate high-den-
sity, high-viability cell growth, we cultured High
Five™ Cells in Ultimate Insect™ Serum-Free
Medium. As shown in Figure 1, the cells were able
to grow to high densities without loss of viability.

Figure 1 - Optimized, High-Density
Insect Cell Growth
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High Five™ cells were grown in Ultimate
Insect™ Serum-Free Medium for 9 days. Each
day, a sample of culture was removed and cells
were counted and tested for viability.

Ultimate Insect Cell Growth. Ultimate Insect™
Serum-Free Medium effectively supports high-den-
sity growth of insect cells. This leads to high protein
yields. For excellent growth in all of your insect
expression experiments, get the ultimate medium.
Order Ultimate Insect™ Serum-Free Medium today.

Product Quantity  Cat. no. Price
Ultimate Insect™ Serum-Free Medium
1L B101-01 $55

”lmgen‘” www.invitrogen.com
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Save Time when High-
Throughput Cloning

MultiShot™ Chemically Competent E. coli

MultiShot™ TOP10 Chemically Competent
E. coli are supplied in a 96-well format specifically
designed for high-throughput (HT) cloning. The
TOP10 genotype and the special format of the kit
will save you time and give you great results in all
of your HT cloning applications.

Special Format Saves Time. The MultiShot™
96-well plates give you the transformation results
you need. Each well contains 15 pl of high-effi-
ciency, chemically competent E. coli. With
MultiShot™ E. coli there’s no need to prepare,
aliquot, or test competent E. coli. In addition, liga-
tions transformed into MultiShot™ E. coli yield
plenty of colonies for downstream analysis (Table 1).

Optimized Genotype for Cloning. The TOP10
genotype gives great transformation results for
most cloning applications. The genotype offers:

« Efficient transformation of cloned, unmethyl-
ated DNA from PCR amplifications (hsdR)

« Efficient transformation of methylated DNA
from genomic preparations (mcrA)

« Cleaner preparations of DNA and better results
in downstream applications due to the elimina-
tion of non-specific digestion by Endonuclease |
(endAl)

* Reduced occurrence of unwanted recombination
in cloned DNA (recAl)

Complete Kit Convenience. Each MultiShot™
TOP10 Chemically Competent E. coli Kit includes
five 96-well plates, pre-qualified SOC outgrowth
medium, and control plasmid DNA. You'll get
great results and save days of preparation time in
your HT cloning. Order a kit today.

Product Quantity Cat. no. Price*
MultiShot™ TOP10 Chemically Competent E. coli
5 plates C400-05 $2990

* Special pricing is available for high volume purchases.

Note: The TOP10 strain is derived from MC1061 E. coli.

Table 1 - Transformation Results Using
MultiShot™ TOP10 E. coli

Average No.

Transformation of Colonies

pCR®2.1 750 bp insert 328
pCR®-XL-TOPO® 7 kb insert 149

PCR-amplified inserts were cloned into the
pCR®2.1 or pCR®-XL-TOPO TA Cloning®
vectors. The pCR®2.1 TA Cloning® ligation
mixture was diluted 1:50. Two microliters
each of the diluted pCR®2.1 TA Cloning®
ligation and the pCR®-XL-TOPO® TA
Cloning® ligation were transformed 32 indi-
vidual wells according to the MultiShot™
protocol. Each transformation reaction (105
ul) was plated on the appropriate antibiotic
plate and grown for 16 hours at 37°C.
Colony counts represent an average of 32
transformations.

Expressions 6.6
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High-Level Expression in E. coli with the pBAD Expression System

Ryan Oehler and Heather Bost, Microbial Expression and Protein Purification, Invitrogen Corporation

Figure 2 - Purification of the
Positope™ Control Protein

The Positope™ Control Protein was
expressed in TOP10 E. coli from the
pBAD/Thio-TOPO® vector and purified
using ProBond™ resin. Four micrograms of
total protein was loaded into each lane of
an SDS-PAGE gel.

Lane 1: Crude extract

Lane 2: Pass through

Lane 3: Column wash

Lane 4: 100 mM imidazole elution

Lane 5: 500 mM imidazole elution

Lane 6: Purified, dialyzed Positope™
Protein

The Positope Control Protein is
available for use as a control for
your immunodetection experi-
ments. See page 9 for details.

E. coli is the most widely used host for gene expres-
sion studies. Reasons for its popularity include its ease
of use, short generation time, inexpensive growth con-
ditions, and potential for high protein yields. Here we
demonstrate how the pBAD/TOPO® ThioFusion™
Expression System uses a unique combination of the
araBAD promoter and a thioredoxin fusion protein
to achieve high-level expression of Invitrogen’s 53 kD
Positope™ Control Protein in E. coli.

High-level Expression. The pBAD/Thio-TOPO®
vector is uniquely designed for high-level expres-
sion of recombinant proteins. It uses the araBAD
promoter, derived from the arabinose metabolic
pathway, to tightly regulate recombinant protein
expression in E. coli (1). Expression conditions
from the araBAD promoter can be optimized for
maximal recovery of your protein of interest
through the use of simple sugars. In addition,
pBAD/Thio-TOPO® encodes an N-terminal
thioredoxin fusion that improves the efficiency of
translation initiation to further increase protein
yields. Proteins fused to thioredoxin also demon-
strate increased solubility (2,3), making protein
purification easier.

Methods.

Cloning. PCR primers designed to include an N-
terminal polyhistidine (6xHis) tag and the Xpress™
epitope were used to PCR amplify a DNA
sequence encoding the green fluorescent protein
(GFP) and c-myc epitope. One microliter of the
PCR product was TOPO® Cloned into the
pBAD/Thio-TOPO® vector to generate the
Positope™ Positive Control Protein sequence
(Figure 1). This construct was transformed into
50 pl of One Shot® TOP10 Chemically
Competent E. coli and positive clones identified.

Figure 1 - Generating the Positope™ Control
Protein Sequence

A
HisG Xpress™ GFP c-myc A
op

|§ HP-Thioredoxin  EK site V5 epitope | 6xHis @E

pBAD/Thio-TOPO®

$Ed5» Represents covalently-bound topoisomerase |

Expression. Protein expression experiments were per-
formed at room temperature in one liter of LB medi-
um supplemented with ampicillin. Expression was
induced at ODgy,=0.1 with 0.005% arabinose. The
cultures incubated overnight to achieve maximal pro-
tein yields. Cell pellets were homogenized in 10 ml of
ProBond™ Lysis Buffer (50 mM potassium phos-
phate, 400 mM sodium chloride, 100 mM potassi-
um chloride, 10% (w/v) glycerol, 0.5% (v/v) Triton
X-100, 10 mM imidazole, pH 7.8). After centrifuga-
tion, crude extract was loaded onto a 5 ml ProBond™
nickel-chelating resin column equilibrated with
ProBond™ Lysis Buffer. The column was washed
with four column volumes (CV) of ProBond™ Lysis
Buffer followed by two CVs of PBS + 380 mM sodi-
um chloride. Bound protein was eluted with two
CVs of PBS + 380 mM sodium chloride + 100 mM
imidazole followed by two CVs of PBS + 380 mM
sodium chloride + 500 mM imidazole (Figure 2,
lanes 4 and 5). Purified protein was then dialyzed
against two liters of PBS (Figure 2, lane 6).

Results. The crude extract, column wash, elutions,
and dialyzed protein samples were analyzed by
SDS-PAGE (Figure 2). The results clearly demon-
strate that the Positope™ Control Protein was effi-
ciently and easily purified to 95% homogeneity.
Protein yield was estimated by BioRad Total
Protein Assay to be 3.7 mg/ml.

Discussion. Large quantities of the Positope™
Control Protein are quickly and easily produced
using the pBAD/TOPQO® ThioFusion™ Expression
System. This is due to the high inducibility of the
araBAD promoter and enhancement of translation
initiation offered by the thioredoxin fusion. For high-
level expression in E. coli, order the pBAD/TOPO®
ThioFusion™ Expression System today.

Product Quantity  Cat.no. Price
pBAD/TOPO® ThioFusion™ Expression System
20 rxns K370-01 $345

ProBond™ Resin 50 ml R801-01 $285

References:

1. Guzman, L-M. et al. (1995) J. Bacteriology 177: 4121-4130.

2. Hlavac, F. and Rouer, E. (1997) Protein Expr. Purif. 11: 227-232.
3. Chopra, A. K. etal. (1994) Gene 144: 81-85.
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High-Quality,
Ready-to-Use RNA

71 new product
N

@

Proof-Positive
Detection Results

Discovery Line™ Total RNA

High quality and convenience make Discovery
Line™ Total RNA ideal for all of your RNA needs.
Discovery Line™ Total RNA is ready to use for a
variety of applications including:

* RT-PCR

* RACE

« Ribonuclease protection assay
» Northern analysis

High-Quality RNA. Discovery Line™ Total RNA
is manufactured using optimized tissue collection
and RNA isolation procedures to minimize RNA
degradation and maximize quality. First, tissue is
excised, histopathologically identified, and imme-
diately frozen. Next, total RNA is isolated using
the highest quality RNase-free buffers and reagents
available. After isolation, RNA is treated with a
precise amount of RNase-free DNase to ensure
removal of all traces of genomic DNA. The result
is pure, intact total RNA that is ready to use.

Stringent Testing. Discovery Line™ Total RNA is
stringently tested to ensure success in your applica-
tions. The integrity of the total RNA sample is deter-
mined by electrophoresis on a denaturing agarose gel
and visual inspection for intact 18S and 28S riboso-
mal RNA bands. This ensures that Discovery Line™
Total RNA is intact and full-length.

Large Selection—-Find What You Need.
Discovery Line™ Total RNA is available from a
wide variety of human adult normal, diseased,
and tumor tissues. Visit our web site today at
www.invitrogen.com or contact a Technical
Service Representative to find the specific total
RNA sample for your experiment.
Product Quantity Price
Discovery Line™ Normal Tissue Total RNA

250 pg
Discovery Line™ Diseased or Tumor Tissue
Total RNA

$330

250 g $440

Manufactured by BioChain Institute, Inc.

”lmgen‘” www.invitrogen.com

Positope™ Control Protein

Positive controls enable you to monitor the
success of an experiment and account for experi-
mental variables that are beyond your control. The
Positope™ Control Protein does this for your
immunodetection experiments. When you use
Positope;” you can be sure that your detection
results are accurate.

One Protein for All. Positope™ conveniently
encodes seven different, commonly-used epitope tags
(Table 1). This one protein can be used as a positive
control in immunodetection assays performed with
an Anti-myc, an Anti-Xpress;" an Anti-V/5, or a num-
ber of other antibodies. You'll only need to purchase
and store one protein, saving you money and elimi-
nating the risk of using an incorrect control protein.

Table 1 - Epitope Tags in the Positope™
Control Protein

Tag Description
Thioredoxin His-Patch Thioredoxin
HisG -HHHHHHG-
Xpress™ -DLYDDDDK-

GFP Green Fluorescent Protein
c-myc -EQKLISEEDL-

V5 -GKPIPNPLLGLDST-
His(C-term) -HHHHHH-COOH

Pure Control. Each lot of Positope™ is highly puri-
fied (>95% pure) and functionally tested by seven
different western blot experiments—one antibody for
each of the seven epitopes. Figure 1 shows the results
from two of the seven western blots. Positope™ is
supplied at 50 ng/ul in PBS. Ensure proof-positive
results with the Positope™ Control Protein.

Positive Results. Ensure that your immunodetec-
tion assays are really giving you proof-positive
results. The new Positope™ Control Protein allows
you to easily identify pitfalls in your detection/
purification processes and accurately interpret
results. Order today.
Product Quantity  Cat. no. Price
Positope™ Control Protein

5ug R900-50 $126

Figure 1 - Detection of the Positope™
Control Protein

A. Anti-HisG B. Anti-GFP
1 2 1 2
T =— -—

Either 100 ng (lane 1) or 25 ng (lane 2)
of Positope™ Control Protein was separat-
ed by SDS-PAGE and transferred to
nitrocellulose membranes. Membranes
were individually probed with 2 pl of
Anti-HisG (Panel A) or Anti-GFP (Panel
B) Antibody in 20 ml TPBS+2% NFM
for 2 hours. The membranes were washed
three times and then probed with 20 pl of
HRP-conjugated secondary antibody in
20 ml TPBS+2% NFM for 2 hours.
Membranes were washed four times and
developed with ECL.

Expressions 6.6 E
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Easier Targeted Integration in Mammalian Cells

Flp-In™ Cell Lines

Figure 2 - Stable Expression of GFP from
Individual Flp-In™ Expression Clones

1 2 3 4 5 6 7

— —— R — — ="

One microgram of pcDNA5/FRT/GFP
and nine micrograms of pOG44 were co-
transfected into the Flp-In™-293 host cell
line. Hygromycin B-resistant foci were
expanded in separate cultures and ana-
lyzed for GFP expression by western blot
using Invitrogen’s Anti-GFP Antibody.

Lanes 1-7: GFP expression from individ-
ual hygromycin B-resistant clones

Expression variations due to random integra-
tion make it nearly impossible to accurately com-
pare the activity of different expression constructs.
The Flp-In™ System solves this problem by provid-
ing an efficient method for modifying the host cell
lines to allow targeted integration of constructs to a
specific locus in the host genome. To save you time
and effort, Invitrogen offers the Flp-In™ Cell Lines
that are ready to integrate your construct into a sin-
gle, transcriptionally active site.

Hit the Target Every Time. The Flp-In™ System
takes advantage of FIp recombinase’s ability to cat-
alyze recombination between specific sequences
known as Flp recognition target (FRT) sites. To
prepare a mammalian cell line for targeted integra-
tion, the cell line is stably transfected with the
pFRT/lacZeo vector, which carries one FRT site.
The result is a Flp-In™ Cell Line that is Zeocin™
resistant and expresses B-galactosidase (Figure 1A).
The gene of interest is then cloned into the Flp-In™
expression vector, pcDNAS5/FRT, which carries a
second FRT site. When pcDNAS/FRT is cotrans-
fected with pOG44 ( the source of the Flp recombi-
nase) into the Flp-In™ Cell Line, site-specific recom-
bination between the FRT sites will incorporate the
gene of interest into the Flp-In™ host genome
(Figure 1B). Since pcDNAS/FRT integration occurs
only at the FRT site, position effects that may affect
expression of your gene of interest are eliminated.

Figure 1 - Integration of pcDNAS/FRT in Flp-In™ System
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Your favorite gene integrated into the host genome
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Faster, Easier Flp-In™ Expression. To save you
time and effort, two ready-to-use Flp-In™ Cell
Lines are currently available: Flp-In™-293 and
Flp-In™-CV-1. Both Flp-In™ Cell Lines were gen-
erated by transfecting the parent cells with
pFRT/lacZeo and screening Zeocin™-resistant
clones for the highest level of B-galactosidase activi-
ty. High-expressing clones indicate integration into
a transcriptionally active locus. When you use one
of these Flp-In™ Cell Lines you will:

« Save time and effort because there’s no need for
you to generate your own stable cell lines

» Ensure integration of your pcDNA5/FRT con-
struct into a transcriptionally active locus for
high-level expression

< Reduce variability due to position effects
between expression constructs

Demonstrated Success. To demonstrate expres-
sion with the Flp-In™ Cell Lines, we transfected
our Flp-In™-293 Cell Line with pcDNA5/FRT
containing the green fluorescent protein (GFP)
gene. Seven clones were picked and expression lev-
els tested by western blot. As shown in Figure 2, all
clones expressed GFP at the same level.

Get Started. Invitrogen offers a choice of FIp-In™-
293 and Flp-In™ CV-1 Cell Lines to quickly get
you started with targeted integration. The Flp-In™
Complete System Kit is available for generating
your own Flp-In™ host cell lines. Call Invitrogen
today for more information. You’ll flip for Flp-In™

Product Quantity  Cat.no. Price
Flp-In™-293 Cell Line

3x106cells R750-07 $395
Flp-In™ CV-1 Cell Line

3x106cells R752-07 $395

Flp-In™ pcDNAS5/FRT Complete System
1 kit K6010-01 $695

pcDNAS/FRT ~ 20pg  V6010-20 $235

1-800-955-6288
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TOP10 and TOP10F" One Shot® Competent E. coli

TOP10 and TOP10F" One Shot® Kits supply
high-efficiency E. coli in single-reaction aliquots to
save you time and money. One Shot® Kits are
available as chemically competent or electrocompe-
tent E. coli to offer you excellent results in the for-
mat that fits your transformation needs.

Convenient, Single-Reaction Aliquots. The 50 pl,
single-reaction format of TOP10 and TOP10F”
One Shot® Competent E. coli means you only thaw
the cells you need. There are no freeze-thaw cycles
or money wasted on unused cells. Transformation
of chemically competent One Shot® E. coli is per-
formed directly in the tubes provided, so there are
no extra pipeting steps for more consistent results.

Great Genotype for Every Cloning Application.
The TOP10 and TOP10F" genotypes deliver great
transformation results for most cloning applica-
tions. The TOP10 genotype offers:

« Efficient transformation of cloned, unmethylated
DNA from PCR amplifications (hsdR)

« Efficient transformation of methylated DNA
from genomic preparations (mcrA)

« Blue/white color screening of recombinants
(laczAM15)

« Cleaner preparations of DNA and better results
in downstream applications due to the elimina-
tion of non-specific digestion by Endonuclease |
(endA1l)

 Reduced occurrence of unwanted recombination
in cloned DNA (recAl)

In addition, the TOP10F" strain carries the F*
episome which encodes a lacl? gene for regulated
expression from trc, lac, or tac promoters and
allows rescue of single-strand DNA.

High-Efficiency Guarantees Results. All TOP10
and TOP10F" One Shot® Competent E. coli are
offered at 1 x 109 cfu/ug supercoiled DNA. This
means you’ll get plenty of colonies from your
transformations.

”lmgen‘” www.invitrogen.com

Choice of Format. The TOP10 One Shot®
Competent E. coli are available as either chemically
competent or electrocompetent cells. Both formats
are supplied in convenient, single-reaction aliquots
(Figure 1). With TOP10 One Shot® Chemically
Competent and Electrocomp™ E. coli, you'll get the
highest efficiency transformations in the format
that best fits your needs*

Figure 1- The One Shot® Kit

Get a Shot Today. Start experiencing convenient,
high-efficiency transformations One Shot® at a
time. Each TOP10 or TOP10F" One Shot® Kit
includes SOC medium for outgrowth and super-
coiled DNA for use as a transformation control.
Order today.

Product Reactions Cat. no. Price
TOP10 One Shot® Chemically Competent E. coli
10 C4040-10 $103
20 C4040-03 $171
40 C4040-06  $315
TOP10 One Shot® Electrocomp™ E. coli
10 C4040-50 $131
20 C4040-52 $241
TOP10F One Shot® Chemically Competent E. coli
20 C3030-03 $168
40 C3030-06 $309

* Electrotransformation is recommended when transforming
large DNA constructs. Electrotransformation is less biased
against larger constructs than chemical transformation.

“All TOP10 and TOP10F
One Shot® Competent

E. coli are offered at 1 x 109
cfu/ug supercoiled DNA.”

Expressions 6.6
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State-of-the-Art T7 Vectors for High-Level Expression in E. coli

pCR®T7/NT and pCR®T7/CT TOPO TA Cloning® Kits

Figure 2 - Expression of Human
Kinases using pCR®T7/NT-TOPO®

Two human kinase genes were TOPO®
Cloned into the pCR®*T7/NT-TOPO®
vector. The constructs were propagated
in TOP10 E. coli and then transformed
into BL21(DE3)pLysE E. coli for expres-
sion. The transformants were grown to
0OD=0.6 and induced with IPTG for
four hours. Cell samples were taken
before and after induction and lysed by

sonication. Ten microliters of the soluble

fraction of each cell lysate was analyzed
on a Coomassie-stained SDS-PAGE gel.

Lane 1: MW standard
Lanes 2 & 4: Uninduced cell lysate
Lanes 3 & 5: Induced cell lysate

The bacteriophage T7 promoter is proven to
deliver high-level expression in E. coli. To allow
you to take full advantage of this powerful promot-
er, Invitrogen offers two new T7 expression vectors
specifically designed for:

» High-level expression
¢ 5-minute cloning of PCR products
« Convenient protein purification and detection

An Effective Promoter. Originally developed by
Studier and colleagues (1,2), T7-based expression
systems utilize the strong T7 promoter and T7
RNA polymerase, which are non-native to E. coli, to
achieve high yields of recombinant protein. High-
level expression is achieved because of the high-effi-
ciency and specificity of T7 RNA polymerase. This
results in the expression product constituting up to
60% of the total bacterial protein. Reported yields
of recombinant proteins from the T7 promoter are
typically in the range of tens to hundreds of mil-
ligrams per liter of culture (Table 1).

Table 1 - Representative Yields of Recombinant
Proteins in E. coli from T7-based Systems

Yield
Protein (mg/L culture)
HSV protease 8-10
T7 DNA ligase 60-70
Bacterial acyl carrier protein 120
Human Ca? binding protein 150

State-of-the-Art T7 Vectors. pCR®T7/NT-
TOPO® and pCR®T7/CT-TOPO® simplify
cloning into a T7 promoter-based expression vec-
tor. Both vectors are supplied linearized and acti-
vated with topoisomerase | to allow 5-minute
cloning of Tag-amplified PCR fragments and yield
>85% recombinants. You'll save hours of time
because there’s no overnight incubation and no
subcloning. In addition, the pCR®T7/NT-
TOPO® and pCR®T7/CT-TOPO® vectors encode
an N- or C-terminal fusion tag, respectively
(Figure 1), to facilitate downstream protein detec-
tion and purification.

Figure 1 - pCR®T7/NT-TOPO® and
pCR®T7/CT-TOPO®

pCR®*T7/NT-TOPO®
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Represents covalently-bound topoisomerase |

Great Expression Results. To demonstrate the high
levels of expression achieved using a pCR®T7 vector,
two randomly selected human kinase genes were
TOPO® cloned into the pPCR®*T7/NT-TOPO® vec-
tor. The data in Figure 2 demonstrates that both
proteins are expressed to levels high enough to be
seen on a Coomassie-stained SDS-PAGE gel (lanes 3
and 5). In addition, the uninduced samples (lanes 2
and 4) show very low background expression. This
means you can use the T7 vectors to express poten-
tially toxic proteins.

Convenient Kits. The pCR®T7/NT and
pCR®T7/CT TOPO TA Cloning® Kits come com-
plete for convenient PCR cloning and expression.
Both kits include linearized, topoisomerase I-acti-
vated expression vector, PCR reagents (except Taq
polymerase), primers, positive control vector, and
TOP10 and BL21(DE3)pLysS One Shot®
Chemically Competent E. coli. There’s no need to
purchase additional reagents. Start maximizing the
benefit of T7 expression in your lab and order a
pCR®T7 TOPO TA Cloning® Kit today.

Description Reactions  Cat. no. Price
pCR®T7/NT TOPO TA Cloning® Kit

20 K4200-01 $350
pCR®T7/CT TOPO TA Cloning® Kit

20 K4210-01 $350

References:
1. Moffatt, B.A. et al. (1986) J. Mol. Biol. 189: 113-130.
2. Rosenberg, A.H. et al. (1987) Gene 56: 125-135.

1-800-955-6288
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Quickly Find Full-Length GeneStorm™ Clones from EST Sequences

GeneStorm™ Expression-Ready Human Clones

The GeneStorm™ Expression-Ready Human
Gene collection is designed to save you time by
accelerating gene analysis, functional genomics,
and drug discovery. The GeneStorm™ collection
consists of thousands of full-length human open
reading frames that have been cloned and expres-
sion-confirmed, so they’re ready for your research.
All of the GeneStorm™ Clones can be found on
the GeneStorm™ web site at www.invitrogen.com/
genestorm. Now the GeneStorm™ web site is
equipped with BLAST (Basic Local Alignment
Search Tool) capability so you can search the
GeneStorm™ database for clones that match your
sequence of interest.

Fast Clues for ESTs. An Expressed Sequence Tag
(EST) is typically a short DNA sequence (200-

500 bp) generated from the 5" or 3" ends of ran-
domly selected cDNA clones. Thousands of ESTs
have been sequenced and cataloged into databases
for gene discovery (1). ldentifying the full-length
gene containing an EST can provide valuable infor-
mation for gene discovery including mapping,
identification, and expression.

Easy BLAST Searches. Searching the GeneStorm™
database for full-length clones is easy with the new
BLAST search tool. BLAST is a search program
that rapidly explores a sequence database to match
specific sequences with isolated regions of similarity
(2). To use BLAST on the GeneStorm™ web site,
simply enter your sequence of interest and press
"Submit Sequence” (Figure 1). Because all
GeneStorm™ Clones are derived from GenBank
sequences, BLAST will search these sequences and
deliver the corresponding GeneStorm™ Clones
ranked by score and match probability.

Find What You Need. The GeneStorm™ web site
enables you to quickly find full-length GeneStorm™
Expression-Ready Clones with confirmed expres-
sion. Not only can you perform an easy BLAST to
quickly search for your sequence of interest, but you
can also search by category, keyword, accession
number, gene name, Entrez, Medline UID number,
UniGene cluster, OMIM number, ORF identifier,
and GeneCard. Visit the GeneStorm™ web site at

”lmgen‘” www.invitrogen.com

www.invitrogen.com/genestorm and see how easy it
is to find the clone you need.

Figure 1 - BLAST Search on the GeneStorm™ Web Site
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Product Quantity Cat. no. Price
GeneStorm™ Expression-Ready Human Clones*

Mammalian Constitutive Expression (in pcDNA3.1/GS©)

Any 1 Clone 50 ng/vial  H-(GenBank #)M  $650
Any 2 Clones 50 ng/vial H-K1000-02 $975
Any 3 Clones 50 ng/vial H-K1000-03 $1,350
Any 4 Clones 50 ng/vial H-K1000-04 $1,740
Any 5 Clones 50 ng/vial H-K1000-05 $2,125
Mammalian Inducible Expression

pIND/GSe 50 ng/vial H-(GenBank #)M  $650
Bacterial Expression

pCR®T7/GSe 50 ng/vial H-(GenBank #)M  $650
pBAD/Thio/GSe 50 ng/vial H-(GenBank #)M  $650

* Special multi-clone pricing and additional components
apply to the GeneStorm™ Expression-Ready Human Clones in
the pcDNA3.1/GS®© vector only. Each clone includes
50 ng GeneStorm™ Clone, One Shot® Chemically Competent
E. coli, and Anti-V5 Antibody.

References:
1. Adams, M.D. et al. (1991) Science 252: 1651-1656.
2. Altschul, S.F. et al. (1990) J. Mol. Biol. 215: 403-10.

© Copyright 1997 and 1998, Invitrogen Corporation. All
rights reserved.
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Great RNA Transcription Results with TOPO® Cloning Vectors

TOPO® Cloning Kits for Sequencing

Figure 2 - Results of RNA Tran-
scription from pCR®4-TOPO®

RNA transcripts were synthesized in
a 20 pl reaction from 100 ng of lin-
earized plasmid DNA. The reaction

was stopped with 20 pl of RNA sam-

ple buffer (95% formamide; 0.5 mM
EDTA, 0.025% Xylene Cyanol,
0.025% bromophenolblug, 0.025%
SDS) and heated at 95°C for 5 min-
utes. Two microliters were loaded
onto a 1% agarose/ TAE gel.

Lane 1: 1.3 bp T3 transcript
Lane 2: 2.5 bp T7 transcript

4 Expressions 6.6

In vitro transcription is an efficient method for
producing high specific activity probes. However,
using a transcript that incorporates extraneous
sequence may lead to high background in
hybridization experiments. The pPCR®4-TOPQO®
and pCR®4Blunt-TOPO® Sequencing Vectors are
ideal for generating highly specific RNA probes
from cloned inserts. The cloning site in these vec-
tors is located just a few base pairs downstream
from the bacteriophage promoters used for RNA
synthesis. The result is an RNA transcript specific
to your sequence of interest. This ensures low back-
ground in hybridization experiments.

Ideal Vector Design. pCR®4-TOPO® and
pCR®4Blunt-TOPO® were originally designed to
streamline sequencing by minimizing the amount of
plasmid DNA sequence between the primer bind-
ing site and the sequence of your clone. This same
principle applies when you need specific RNA tran-
scripts. To accomplish this, each vector includes the
T7 and T3 promoter sites for transcription initia-
tion located just 33 base pairs from the PCR prod-
uct insertion site (Figure 1). The close proximity of
the promoters to your insert means that your RNA
transcript will contain mostly your message and
minimal amounts of non-specific vector sequence.
It’s also easy to prepare your pCR®4-TOPO® con-
struct for RNA transcription. Just linearize the plas-
mid at the unique Spe 1 or Not I site in the multiple
cloning site. Both recognition sites are rare, reduc-
ing the chance of restricting your insert and inter-
fering with RNA transcription of your cloned gene.

Figure 1 - pCR®4-TOPO and pCR®4Blunt-
TOPO® Vectors
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Works Great in RNA Transcription. To illustrate
the utility of the pCR®4-TOPQO® vector for RNA
transcription, we TOPO® Cloned a 1.3 bp or a

2.5 bp Tag-amplified PCR product into pCR®4-
TOPO® Presence of the insert was confirmed by
restriction analysis. Purified plasmids were lin-
earized with Not | or Spe I, respectively. The RNA
transcription reaction was performed from either
the T3 or the T7 promoter. The results in Figure 2
demonstrate successful RNA transcription.

Fast Cloning. The pCR®4-TOPO® and
pCR®4Blunt-TOPO® vectors make cloning PCR
products fast and efficient. That’s because each vec-
tor is provided linearized and activated with topoiso-
merase |. Topoisomerase | activation allows you to
ligate PCR products in just 5 minutes on your
bench top without ligase. The pCR®4-TOPO® vec-
tor has 3"-T overhangs for cloning Tag-amplified
PCR products. The pCR®4Blunt-TOPQO® vector
has blunt ends for cloning PCR products amplified
with proofreading polymerases. In addition, each
vector contains the lethal ccdB gene for positive
selection. Positive selection eliminates background
by allowing only recombinant colonies to survive.

Get Results Today. pCR®4-TOPO® and
pCR®4Blunt-TOPO® can improve your results in
RNA transcription and yield RNA probes with
high specificity. Both vectors are supplied in com-
plete kits that include linearized and topoiso-
merase |-activated vector, PCR reagents (except a
thermostable polymerase), primers for sequencing,
One Shot® Chemically Competent E. coli for
transformation, and controls. If you want great
results in RNA transcription, get your hands on
the pCR®4-TOPO® or the pCR®4Blunt-TOPO®
vector. Buy a kit today and see for yourself how
you can obtain great RNA transcripts.

Product Reactions  Cat.no. Price
TOPO TA Cloning® Kit for Sequencing
20 K4575-01 $310
40 K4575-40 $545
Zero Blunt® TOPO® PCR Cloning Kit for
Sequencing 20 K2875-20 $340
40 K2875-40 $598

1-800-955-6288
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Fast, Cost-Effective
Baculovirus Services

.~ announcement

Invitrogen-NOVEX®
Merger Update

Custom Baculovirus Expression Services

Baculovirus is the protein expression system of
choice when you need to produce high yields of
protein in a higher eukaryote. Invitrogen’s Custom
Baculovirus Expression Services can save you
money and, more importantly, weeks of time by
providing you with the expertise, manpower,
equipment, and facilities for baculovirus protein
expression. Our expert staff uses the highest quality
reagents and optimized procedures to streamline
expression of your protein. Let our expert staff do
your protein expression work for you so you can
focus your time and resources on other projects.

Services on Demand. The Custom Baculovirus
Expression Service staff is ready to take on your
expression project. Our services are flexible enough
to tackle your experiment from beginning to end,
regardless of the starting point. Our Custom
Baculovirus Expression Service staff will:

< Give you time for other projects by doing the
work for you

< Save you money by eliminating the need for
you to purchase additional equipment or hire
more staff

 Provide services customized to your needs such
as generating high-titer stocks, performing time
course analysis, and cell line optimization studies

Time-Tested Results. Invitrogen’s Custom
Baculovirus Expression Team has expressed
hundreds of recombinant proteins over the past

11 years. Many of our customers return again and
again, and readily refer new customers so you can
be confident you're receiving a high-quality service.
Save time and money in your expression experi-
ment by calling our Custom Baculovirus Service
Representative today at 1-800-955-6288, ext. 265.

”lmgen‘” www.invitrogen.com

On August 19, 1999 Invitrogen merged with
NOVEX, a leading supplier of pre-cast elec-
trophoresis gels and related products. The result of
the merger is an expansion of product offerings
and services that make life science research easier,

faster, and more efficient. “A single sales organiza-
tion, an Invitrogen-
NOVEX Product Catalog,
and one web site will pro-
vide you with quick and
easy access to information
on hundreds of products
for gene cloning, expres-
sion, and analysis.”

What We Are Doing Today. To serve you better,
we are in the process of integrating both compa-
nies. By year end, we will have consolidated the
Customer Service/Order Entry, Accounts
Receivable, and Technical Service groups. This
will allow you to order Invitrogen and NOVEX
products with a single phone call. You will be able

to reach the Customer Service and Technical
Service Departments at either of the toll-free num-
bers listed below:

» 1-800-955-6288
» 1-800-456-6839

Looking To the Future. January 2000 will begin
with a fully consolidated Invitrogen-NOVEX cor-
poration. All functions will be merged into a sin-
gle entity. This will enable you to receive prod-
ucts from both companies in a single shipment,
decreasing shipping and handling costs. A single
sales organization, an Invitrogen-NOVEX
Product Catalog, and one web site will provide
you with quick and easy access to information on
hundreds of products for gene cloning, expres-
sion, and analysis.

More Information Is On the Web. Throughout
the rest of the year, frequent updates on the con-
solidation process will be posted on our web site.

Check it out at www.invitrogen.com for the most
recent news. Please contact our Technical Service
Representatives on the web or at the phone num-
bers listed above with any questions or concerns.
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