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Human RNA Chip" )

Visualize gene expression across 124 human tissue samples

 Full human body expression analysis

e Two visualization options—
fluorescence or radioactivity

e Multicolor fluorescence detection

« Complements differential gene
expression techniques

CLONTECH now brings RNA to a glass format!
The Human RNA Chip™ provides quick and
accurate quantification of mRNA transcripts
from a wide variety of tissues and tumor cell
lines. This glass array contains 124 human fetal
and adult tissue-specific Premium Poly A*
RNAs, including 20 RNAs derived from different
tumor cell lines (Figure 1).

By providing access to a large collection of
human tissues and cell lines, the RNA Chip
allows you to accurately perform a broad
survey of gene expression in one easy
hybridization. The glass slide format provides
easy high-throughput RNA analysis using
standard cDNA glass array scanners and
software. This means no new specialized
equipment to purchase for a lab already using
microarray technology.

With the glass RNA Chip, you can simultaneously
hybridize with a gene-specific probe and a house-
keeping control gene, labeled with different
colors. This technique gives you the accuracy of
directly comparing the expression of two genes
within the same tissue at the same time.

Multiple probes, one hybridization—
complete results

Because of the ability to perform high-throughput
analysis, generating an RNA expression profile
using RNA Chip hybridization takes only three
hours, compared to several days for
multiple autoradiographic exposures required
for radioactive detection.

With two-color fluorescence detection, in one
step, you can determine whether or not your
experiment was successful—you can see your
control and gene-specific probe on the same
chip. There is no need to strip an array and
re-probe with a housekeeping gene, as is
required with radioactive labeling.
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Figure 1. Samples represented on the Human RNA Chip™. The chip will always include 110-125 samples, although
the particular samples will be subject to availability. Each sample is printed in duplicate. Cy3 is included as an orien-
tation marker. Samples marked by (-) are negative controls (including spots with printing buffer alone), and samples
marked by (+) are positive controls. HKG=housekeeping gene.
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Human RNA ChipTM...continued

Your choice of detection options

While fluorescent labeling has many
advantages, the RNA Chip also allows you to
obtain the highly sensitive measurement of
low-abundance genes that can only be achieved
with radioactivity (Figure 2; 1). Imaging for
the RNA Chip is straightforward—standard
phosphorimaging for P, or a fluorescence
scanner for fluorescently labeled probes.

Accurate expression profiling

RNA Chip samples are normalized to not one,
but six different housekeeping genes. The strict
normalization and quantitation of RNAs on the
RNA Chip ensures accurate conclusions about
the presence and relative abundance of a given
mRNA (2, 3).

As demonstrated in Figure 2, the RNA Chip can
be used to establish the expression profile for
a gene of interest. You can see if a gene is
broadly expressed in many tissues (such as
G3PDH, a housekeeping gene), or if it is
tissue-specific (such as TAT, a liver-specific
gene). Even low-abundance genes (such as
lactoferrin, less than 0.001% of an mRNA
population)can be observed.

Knowing where a gene is expressed gives you
insight into the potential function of that gene’s
protein. The RNA Chip can show you which
tissues to use for obtaining full-length cDNA
for further analysis, or where to focus
on more detailed spatial expression using
in situ hybridization.

From differential expression to tissue
localization

The RNA Chip is an integral part of
CLONTECH’s comprehensive approach to
gene discovery and functional analysis—it
links upstream techniques of examining
differential gene expression to downstream
methods of determining protein function.

CLONTECH offers a number of options for
detecting differential expression, such as Atlas™
cDNA Expression Arrays, CLONTECH
PCR-Select™ cDNA subtraction (#K1804-1), or
Delta™ Differential Display (#K1810-1). Once
you identify a differentially expressed gene, you
can create a probe from the cDNA (Figure 3)
and hybridize it to the RNA Chip to see which
tissues express your gene. You can then
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Figure 2. RNA Chip™ performance. Panel A. Three different probes were labeled using *P and hybridized to the RNA
Chip. The images were captured using a phosphorimager. Panel B. The three gene-specific probes were labeled
using Cy3 or Cy5 and hybridized to the RNA Chip. The slides were scanned using a fluorescence scanner. The images

show a subset of samples on the Human RNA Chip.

perform further analysis using Northern blots,
full-length cDNA cloning, and gene expression.

Figure 4 demonstrates how differential
expression and tissue localization can
be combined to identify a gene and
begin to dissect that protein’s function.
CLONTECH offers a full line of products to
take you through the entire process (see
Related Products).

Access difficult-to-obtain poly A* RNAs
The RNA Chip provides easy access to poly A*
RNAs from the widest range of tissues and
cancer cell lines available. Because of the time
and expense of preparing all the poly A* RNAs
included on the RNA Chip, it is a practical
and convenient option for quickly screening
gene expression.

The 124 tissues on this glass array represent an
expansion of CLONTECH’s nylon membrane
MTE™ Array (Multiple Tissue Expression
Array, #7775-1). The type of RNA may change
from lot to lot and is subject to availability, but
will always span 110-125 samples.
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Figure 3. The RNA Chip™ probe-labeling process.
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Human RNA ChipTM...continued

What genes
are expressed?

Atlas™ Arrays (Glass or Nylon)
or other cDNA arrays

Where are the genes
expressed?

G3PDH probe

PCR-Select Subtraction /

Delta™ Differential Display

RNA Chip

TAT probe

Figure 4. The RNA Chip™ links differential screening strategies with functional analysis. Using a cDNA array, PCR
subtraction, or differential screening, a gene can be identified to be up- or down-regulated in a sample. A probe made
from that cDNA can be used to identify where the gene is expressed. In the example above, the gene was
terminal acetyltransferase (TAT), which is shown to be active in the liver samples of the RNA Chip. G3PDH was used
as a housekeeping control gene. The next step in the analysis could be to figure out the function of the protein.

High-quality RNA

The “Premium” of CLONTECH’s Premium
RNA™ line refers to the exceptional quality and
reliability of the highly purified total and
poly A* RNAs used in all Premium RNA
products. Each total RNA sample is meticu-
lously prepared using a modified guanidinium
thiocyanate method, and each poly A* RNA
sample is enriched for mRNA transcripts with
three rounds of oligo(dT)-cellulose purifica-
tion. Using CLONTECH’s Premium Poly A* RNA
guarantees the presence of even rare
transcripts. We perform rigorous quality
control assays to confirm that each
preparation consists of intact, full-length RNA,
and we ensure that each RNA sample contains
virtually no genomic DNA.

Complete hybridization kit

The Human RNA Chip comes as a complete
hybridization system to ensure consistency and
accuracy. RNA Chips are shipped hybridization-
ready, with RNA-Hyb™ Buffer (optimized for
RNA Chip use). The human G3PDH cDNA
probe is provided as a positive control.
Detailed source information for each sample is
also supplied.

Product Size Cat. #
Human RNA Chip each  7950-1
Components

¢ Two Human RNA Chips

* Human G3PDH Control cDNA Probe
* RNA-Hyb™ Hybridization Solution
* RNA Chip™ Hybridization Chamber
* Wash Containers

e Klenow Mix

* Radioactive Labeling dNTP Mix

¢ Fluorescent Labeling dNTP Mix

* Fluorescent Labeling Buffer

« DMSO

* RNase-Free Deionized Water

e Lithium Chloride

e Sodium Acetate

e EDTA

* Complete User Manual (PT3420-1)

Related Products

e Atlas™ Arrays (many; see page 12)

* Human Multiple Tissue Expression (MTE™) Array
(#7775-1)

e Mouse RNA Master Blot™ (#7771-1)

e Multiple Tissue cDNA (MTC™) Panels (many)
e Multiple Tissue Northern (MTN™) Blots (many)
e Human B-Actin cDNA Control Probe (#9800-1)
* NucleoSpin® Extraction Kit
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MATCHMAKER Library Construction & Screening Kit

« Efficient—construct & screen a
two-hybrid library in less than
aweek

e Practical—requires just 25 ng
of poly A*RNA

e Universal—generate two-hybrid
libraries from any tissue source

« Simple & reliable—perfect for
the first-time two-hybrid user

In response to numerous requests, CLONTECH
has developed the MATCHMAKER Library
Construction & Screening Kit, a PCR-based
system for building high-quality cDNA libraries
in a GAL4-activation domain (AD) vector.
This novel library construction protocol
integrates the efficiency of our SMART™
technology with the sensitivity of our
MATCHMAKER Two-Hybrid System 3. Using
this powerful combination, library construction
and screening can be completed in less
than one week.

The MATCHMAKER Library Construction Kit
relies on established techniques for the
generation of complex two-hybrid cDNA
libraries. Even researchers approaching this
task for the first time will appreciate the
dependable design of this system. Our protocol
(Figure 1) features a novel, one-step in vivo
cloning procedure that is both quick and
efficient. This technique exploits the
homologous recombination gap repair
pathway in yeast to join DNA segments. Because
the cloning step takes place in vivo in a
MATCHMAKER yeast reporter strain, library
construction and screening can be completed
in rapid succession without the need for any
bacterial transformation or amplification steps.

MATCHMAKER gets SMARTer

In designing the MATCHMAKER Library
Construction Kit, we have paid particular
attention to the method used for preparing
cDNA. The quality of the cDNA used to build a
two-hybrid library is vital to the success of your
experiments. Should the cDNA synthesis
procedure yield an unusually high number of
incomplete cDNAs or if the procedure fails to
copy certain transcripts, the result is a
population of clones that lacks the complexity

A complete two-hybrid library construction and screening kit

Poly A*RNA
RNase | binds template 5 0 poly A 3
(—
CDS 11l oligo(dT) or random primer
5.,\/ First-strand synthesis
5'-end sdegue;enr\tlzes | 55.\0\//\ coupled with (dC) tailing by RT
remover ase
y Y
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Y
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Y
Cotransform
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Plaeon (== =-o N
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LEU2

Homologous recombination
in yeast mediates GAL4 AD

cDNA
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~5 hours

Library
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(in vivo
cloning)
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Figure 1. The MATCHMAKER Two-Hybrid Library Construction & Screening Kit procedure. Library construction
begins with just nanograms of either total or poly A* RNA. An oligo(dT) or random primer (CDS Ill) is used to prime
the first-strand cDNA synthesis reaction, and RNase | is added to remove untranslated regions from the 5'-end of the
transcript. When reverse transcriptase (RT) reaches the 5' end of the mRNA, the enzyme’s terminal transferase
activity adds a few deoxycytidines (dC). The 3' end of the SMART Il Oligonucleotide anneals with the (dC) stretch,
forming an extended template for RT. The resulting single-stranded cDNA is complementary to the mRNA template
as well as the CDS Ill and SMART Il oligos, which serve as universal priming sites for LD-PCR. Next,
double-stranded cDNA, a linearized GAL4 AD vector (pGADT7-Rec), and a GAL4 DNA-BD/bait vector (pGBKT?7)
are cotransformed into a yeast reporter strain, where the cDNA recombines with homologous sequences in
pGADT7-Rec. Transformants are then screened for two-hybrid interactions by plating on the appropriate selective

medium. Your cDNA/AD fusion library can also be screened by mating with a pretransformed bait strain.
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MATCHMAKER Library Construction & Screening Kit..conied

of the original tissue. In screening such a
population for interacting proteins, you are
likely to miss important and potentially novel
interactions. Fortunately, there is a method for
generating high-quality cDNA while maintaining
sequence representation: CLONTECH’s SMART
cDNA synthesis technology.

SMART, or Switching Mechanism at the 5' end
of the RNA Transcript, is a cDNA synthesis and
amplification technology that lets you produce
a complete cDNA library from just nanograms
of RNA. SMART is an essential component of a
number of our cDNA synthesis products
including the SMART™ cDNA Library
Construction Kit. Now it has been adapted for
use with our MATCHMAKER Two-Hybrid
System 3 to construct two-hybrid libraries.

cDNA synthesis with SMART™

To meet the specific requirements of
two-hybrid analysis, we modified the SMART
procedure so that it is possible to remove
noncoding 5'-end sequences from the mRNA
template before they can be copied by reverse
transcriptase. This step prevents 5'-end regions
from being translated as GAL4 AD fusions.

Figure 2. Noncoding 5'-end sequences can be removed
from mRNA before two-hybrid library construction.
RNase | degrades single-stranded RNA. When it is
included in the first-strand cDNA synthesis reaction
buffer, the enzyme removes 5'-end nucleotides before
they can be copied to cDNA. As shown here, you can
control the average cDNA length by changing the
RNase | concentration.

SMART I

ds cDNA

cos i

x <—— Recombination —» x

pGADT7-Rec

GAL4 AD P

pGADT7-Rec

pGADT7-Rec Vector (Sma I-linearized)

Figure 3. Large-scale transfer of cDNA to a GAL4 AD yeast expression vector, pGADT7-Rec, by homologous
recombination. LD-PCR-amplified double-stranded cDNA is mixed with linearized pGADT7-Rec DNA (provided) and
cotransformed into yeast cells. Homologous sequences at the ends of the cDNA are used by yeast repair enzymes
to fill the gap in pGADT7-Rec, restoring the plasmid to its circular form. The outcome is a fully functional GAL4

AD/cDNA expression vector.

These intervening sequences, not normally
translated as part of the native protein, may
block crucial binding domains, hiding them
from interacting partners during the two-hybrid
screen. With this modified procedure, you
can remove 5'-end sequences by adding
RNase | to the first-strand cDNA synthesis
reaction (Figure 2).

We’ve built the MATCHMAKER Library
Construction Kit around SMART because of its
versatile design and economical protocol.
SMART is versatile because it allows you to
produce two-hybrid libraries from any tissue
using total or poly A* RNA; it's economical
because it lets you synthesize a library from just
25 ng of poly A* RNA. SMART has one other
important advantage: it eliminates the need for
adaptor ligation.

You don’t need adaptors (or unique restriction
sites) because cDNA synthesis and amplifica-
tion are primed by the SMART H11™ and CDS 1l
Oligonucleotides. The CDS IlI oligo primes
reverse transcription of poly A* RNA; the
SMART 111 oligo attaches to the dC-rich cDNA
tail—formed when our PowerScript™ Reverse
Transcriptase (RT) reaches the end of the RNA
molecule—and serves as an extended
template for cDNA synthesis (Figure 1). After
RT switches templates from the mRNA to the
SMART oligo, a complete cDNA is synthesized
with the additional SMART 111 sequence at the
end. Double-stranded cDNA is produced and
then amplified by long distance PCR (LD-PCR),

the final step in creating a library of
double-stranded cDNAs that contain SMART Il
and CDS 11l sequence anchors. With these
anchors in place, cDNA can be transferred
directly into the GAL4 AD yeast expression
vector, pGADT7-Rec.

Let the yeast clone for you

The SMART double-stranded cDNA can be
homologously recombined with pGADT7-Rec
in vivo in a yeast reporter strain (Figure 1).
Simply cotransform yeast with your
SMART cDNA and the pGADT7-Rec vector
(Sma I-linearized). Fast, convenient, and
efficient, this one-step cloning procedure is
possible because the SMART Il and CDS I
anchor sequences have also been engineered
into the pGADT7-Rec plasmid. In its linear
form, pGADT7-Rec is repaired in yeast by
recombination with overlapping sequences at
the ends of the SMART cDNA (Figure 3).
Plasmid repair is manifest as a positive—i.e.,
as a Leu2* transformant. Cloning by this
method is extremely efficient, yielding a
complex collection of distinct clones
(Figure 4). In two easy steps, you create a
complete two-hybrid library, pretransformed
and ready for screening, and all you need to
provide is the RNA.

Library construction & screening in less
than one week

With the MATCHMAKER Library Construction &
Screening Kit, library construction and two-
hybrid screening are seamlessly coordinated,
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MATCHMAKER Library Construction & Screening it conie:

Figure 4. Rapid cloning by homologous recombination is extremely efficient and reliable. After cotransforming yeast
with pGADT7-Rec (Sma I-linearized) and cDNA (prepared with the SMART method outlined in the text), transformants
were selected on SD/-Leu plates. Randomly picked clones were screened for inserts by PCR. In this analysis, 24 out of 24
transformants carried plasmids with cDNA inserts. Note the wide range of insert sizes.

saving you time and effort. In fact, cloning and
screening can be carried out in the same host
strain on the same day! If you prepare a GAL4
DNA-binding domain (BD) fusion—e.g.,
pGBKT7/bait—in advance, you can include it
in the cotransformation reaction together with
your cDNA library and the pGADT7-Rec DNA.
With a single transformation step, all three DNA
components can be introduced into the yeast
reporter strain (Figure 1). As soon as the
pGADT7-Rec AD vector is assembled by the
host’s recombination processes, screening
begins—automatically. Positive two-hybrid
interactions can be identified immediately after
transformation by plating transformants on
medium that selects for the GAL4-responsive
nutritional reporter gene.

MATCHMAKER vectors facilitate
downstream characterization

The System 3 vectors pGADT7-Rec (a derivative
of pGADT7) and pGBKT7, supplied with the
MATCHMAKER Library Construction &
Screening Kit, contain c-Myc and HA epitope
tags, bacterial selection markers, and T7
promoters to help expedite the discovery and
verification of new interactions. Inclusion of
the epitope tags eliminates the need to generate
antibodies to new proteins—CLONTECH’S
¢c-Myc and HA antibodies (#3800-1 & #3808-1,
respectively) will recognize fusion proteins
in vivo and in vitro. The T7 promoter allows
you to transcribe and translate epitope-tagged
protein in vitro and also serves as a priming
site for DNA sequencing.

Construct & screen your library one
week, verify interactions the next

After identifying positive two-hybrid
interactions using selective medium,
researchers frequently evaluate their clones
further using a variety of in vitro and in vivo
biochemical assays. Our MATCHMAKER
product line supports you in this logical next
step. To test putative interactions outside of the
yeast environment, try the pCMV-Myc and
pCMV-HA Vector Set (#K6003-1), which allows
you to confirm protein interactions by
coimmunoprecipitation from mammalian cells.

It's easy to see why so many choose
MATCHMAKER for their two-hybrid studies:
library construction, screening, and analysis—
MATCHMAKER covers it all.

For additional information on MATCHMAKER
products, visit matchmaker.clontech.com

Notice to Purchaser

SMART™ technology is covered by U.S. Patents #5,962,271 &
#5,962,272.

Advantage™ 2 products are covered by U.S. Patent #5,436,149.

The PCR process is covered by patents owned by Hoffmann-La
Roche, Inc., and F. Hoffmann-La Roche, Ltd.

Practice of the two-hybrid system is covered by U.S. Patents
#5,283,173 and #5,468,614 assigned to the Research Foundation of
the State University of New York. Purchase of any CLONTECH
two-hybrid reagent does not imply or convey a license to practice
the two-hybrid system covered by these patents. Commercial
entities purchasing these reagents must obtain a license from the
Research Foundation of the State University of New York before
using them. CLONTECH is required by its licensing agreement to
submit a report of all purchasers of two-hybrid reagents to SUNY
Stony Brook. Please contact Barbara A. Sawitsky at SUNY Stony
Brook for license information (Tel: 516-632-4163; Fax: 516-632-9839).

Size Cat#
each K1615-1

Product

MATCHMAKER
Library Construction
& Screening Kit

With every purchase of the MATCHMAKER
Library Construction & Screening Kit, you
receive a free trial-size Advantage™ 2 PCR
Kit (#K1910-y), sufficient for 30 SMART
PCR reactions.

Components

* pGADT7-Rec Cloning Vector (Sma I-linearized)
e pGBKT7 (DNA-BD) Cloning Vector

* SMART IlI™ QOligonucleotide

* CDS Il oligo(dT) and random primers

* PowerScript™ Reverse Transcriptase
 RNasel&RNase H

« Control Poly A* RNA Template

e 5'&3'cDNA Amplification Primers

* First-Strand Buffer

e dNTP Mix

e CHROMA SPIN™+TE-400 Columns

* AH109 & Y187 Competent Yeast Cells

e PEG/ LiAc Solution

¢ Yeast Minimal Media Dropout Supplements

* pGBKT7-53 Control Vector

e pGBKT7-Lam Control Vector

e SV40Large T PCR Fragment

* Complete User Manual (PT3529-1)

* Vector Information Packets (PT3530-5 & PT3248-5)
e Yeast Protocols Handbook (PT3024-1)

Related Products

« Advantage™ 2 PCR Kit (#K1910-1, -y)
« Advantage™ 2 Polymerase Mix (#8430-1, -2)

e SMART™ cDNA Library Construction Kit
(#K1051-1)

* CcDNA Libraries & Poly A*RNA (many)
« HA-Tag Polyclonal Antibody (#3808-1)
* c-Myc Monoclonal Antibody (#3800-1)
e pCMV-Myc & pCMV-HA Vector Set (#K6003-1)
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SpotLight™ Chemiluminescent Kits

Nonradioactive alternative for array and Northern blot hybridizations

< The only Kits optimized for use with
Atlas™ cDNA Arrays

e Fast—expose for just 10 minutes

e Produces signal comparable to
radioactive probes in a fraction of
the time

» Low background results in a
stronger, cleaner signal

CLONTECH’s new SpotLight™Chemiluminescent
Kits allow you to perform fast, sensitive
screening of nylon membrane-based blots and
arrays without the hassles of working with
radioactivity. To meet a variety of research
needs, we offer two SpotLight probe labeling
kits. Combine the appropriate labeling kit with
our universal hybridization and detection
kit, and you have a complete system for
nonradioactive analysis.

The Atlas™ SpotLight™ Labeling Kit is ideal
for use with our extensive selection of Atlas™
cDNA Arrays. Designed specifically for
synthesizing probes from RNA samples, the
Atlas SpotLight Labeling Kit is compatible with
any nylon membrane-based cDNA array. For
Northerns, Southerns, and other nylon
membrane hybridization applications, use
our SpotLight™ Random Primer Labeling
Kit to generate probes with the same
safe, fast technology. The SpotLight™
Chemiluminescent Hybridization &
Detection Kit is optimized for use with
all of our nylon membrane-based blots and
arrays and contains our novel SpotHyb™
Hybridization Buffer, ensuring the highest
possible signal-to-noise ratio.

Advanced chemiluminescent technology
CLONTECH’s SpotLight Kits combine our
extensive experience in gene expression
analysis with advanced chemiluminescent
technology. SpotLight couples our unique
SpotHyb Hybridization Buffer with robust lumi-
nescent detection using biotin/streptavidin-HRP
(Figure 1). This formulation eliminates
problems with low sensitivity and high
background that plague other nonradioactive
methods. Our SpotHyb Hybridization Buffer is
specially formulated to minimize nonspecific

Atlas™ Arrays

Northern, Southern,

| MTE™ Blots
Total or cDNA
poly A* ANNNNNNNNNN Clone
RNA
l PowerScript™ l Klenow
RT

\

Hybridize with
SpotHyb™ Buffer

Enhanced Luminol
Peroxide

N

Streptavidin/HRP

Y
V1
\\\\ I///

N . 7
—  Detect Signal S

/ \
SANERRRN

SpotLight™
Labeling
Kits

SpotLight™
Chemiluminescent
Hybridization &
Detection Kit

Figure 1. CLONTECH’s SpotLight™ Labeling Kits use biotinylated dCTP for direct incorporation of label.
After labeling your probe with either our SpotLight Atlas Labeling Kit or SpotLight Random Primer Labeling
Kit, perform both hybridization and detection with our SpotLight Chemiluminescent Hybridization

& Detection Kit.

Human Brain Human Placenta
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- - - & %,
Fa 14 T & .
T i1 Wl 4B B & #
i el + @ L ]
l . - L w » "ll B . = & e
; - Lt
& ; . - 5 i -
] - - - L] e LI ® L L]

Figure 2. The Atlas™ Human 1.2 Array |l (#7852-1) visualized using chemiluminescent detection. Array
hybridization was performed with biotinylated cDNA probes prepared from 2 ug of human brain poly A*
RNA or 2 ug of human placenta poly A* RNA. Hybridization and detection were performed using the
SpotLight Hybridization & Detection Kit. Results were visualized by exposing blots to x-ray film for 10 min.
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SpOtLIghtTM Chem | | um | neSCEHt Kits...continued

hybridization. The strong and specific affinity
of the HRP-conjugated streptavidin for the
biotinylated probe further reduces background
problems during detection.

For signal visualization, our HRP/luminol-
based chemiluminescent method offers both
high sensitivity and flexibility. In practice,
other methods that use colorimetric detection
allow only one exposure per blot. If the
colorimetric reaction is allowed to proceed too
far, background becomes saturated and the
experiment has to be repeated with a fresh
blot. With HRP-mediated chemiluminescent
detection, the light signal is fast, strong and
remains constant for up to six hours,
permitting multiple exposures.

Screen Atlas™ Arrays safely & quickly
The combination of low background and high
signal intensity make CLONTECH’s SpotLight
Kits ideal for use with cDNA arrays (Figure 2).
Our Atlas SpotLight Labeling Kit allows you to
quickly generate biotin-labeled array probes
from either 2 ug of poly A* or 50 pg of total
RNA using our PowerScript™ Reverse
Transcriptase and the gene-specific CDS primer
mix included with each Atlas Array. If required,
additional CDS primer mix is available
separately. Researchers who wish to generate
probes for use with other types of cDNA
membrane arrays can simply substitute a
standard random primer mix.

Development of results is faster than
radioactivity—a typical exposure time is only
10 minutes. To quantify results, just scan the
developed film and analyze with our
Atlasimage™ software. Since biotinylated probes
are stable for up to six months, the same
probe can be used with multiple arrays to
confirm results.

Use SpotLight™ for Northerns,

Southerns & dot blots

With CLONTECH’s SpotLight Random Primer
Labeling Kit, biotin labeling of your clone is as
straightforward as conventional 2P labeling,
but with safer, simpler handling and cleanup.
Starting with a double-stranded cDNA clone
representing your gene of interest, the
SpotLight Random Primer Labeling Kit
uses Klenow enzyme to incorporate biotinylated
dCTP, generating highly sensitive, biotin-

Figure 3. Hybridization of a Human MTN™ Blot (#7760-1)
probed with biotinylated human B-actin probe. Human
B-actin control probe was labeled with the SpotLight
Random Primer Labeling Kit. Signal was visualized with
the SpotLight™ Hybridization & Detection Kit and the blot
was exposed to x-ray film for 60 sec.

O

Product Size Cat. #

Atlas SpotLight 16 rxns K1033-1
Labeling Kit

SpotLight Random 10 rxns K1027-1

Primer Labeling Kit

SpotLight Chemilum-
inescent Hybridization
& Detection Kit

each K1032-1

Atlas™ SpotLight™ Labeling Kit Components
* PowerScript™ Reverse Transcriptase

e RT Labeling Mix

« RT Labeling Buffer

e DTT

e Biotin dT;g Control

« Control RNA

* Complete User Manual (PT3517-1)

SpotLight™ Random Primer Labeling Kit
Components

labeled probes for use with all Northern and
Southern blots.

You can use your probes to screen our Human
Multiple Tissue Expression (MTE™) Array for
the presence and relative abundance of a target
mRNA in a broad range of fetal and adult
tissues. You can also use your probes with our
Multiple Tissue Northern (MTN™) Blots to
analyze transcript size and relative abundance
(Figure 3). SpotLight biotinylated probes detect
even low-abundance transcripts—the lack of
background means that you can clearly detect
even faint signals. Results are fast—most
signals are clearly visible within five minutes
and often sooner.

Convenient, complete kit for
hybridization and detection

Our SpotLight Chemiluminescent Hybridization
& Detection Kit contains all the necessary
components for performing hybridization and
detection with biotinylated probes. Optimized
for use in even the most sensitive applications,
our SpotHyb buffer is compatible with all our
membrane-based gene expression analysis
products including our Atlas cDNA Arrays, and
our MTN blots and MTE array.

e Random Primer Mix

* Klenow Labeling Mix

* Klenow Labeling Buffer

e Klenow Enzyme

e [-actin Control cDNA

* Nuclease-Free Water

e Biotin dT, Control

e Complete User Manual (PT3516-1)

SpotLight™ Chemiluminescent Hybridization
& Detection Kit Components

* Stabilized Streptavidin-Horseradish
Peroxidase Conjugate

e Luminol/Enhancer Solution

* SpotHyb™ Buffer

« Stable Peroxide Solution

« Blocking Buffer

* Wash Buffer

* Substrate Equilibration Buffer

« Complete User Manual (PT3518-1)

Related Products
« Atlas™ cDNA Expression Arrays (many)
* Multiple Tissue Northern (MTN™) Blots (many)

* Human Multiple Tissue Expression (MTE™)
Array (#7775-1)

e Atlasimage™ 15 (#V1211-1)

See page 12 for a complete list of Atlas™
Arrays and accessory products.
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Custom Atlas™ Hybridization & Analysis

Send us your samples—we’ll do the rest!

< Take advantage of our extensive

Table I: Details of Custom Atlas™ Analysis Services

array experience and expertise in
RNA isolation

« Analyze samples with any of our 29
unigue nylon membrane arrays

With CLONTECH’s Custom Atlas™ Analysis
Services, you receive the highest quality gene
expression results possible, with minimal
effort. These unique services not only save you
time, but also let you take advantage of our
scientists’ extensive experience in Atlas Array
experimentation and troubleshooting. The
following services are now available using any
of our 29 unique nylon membrane arrays:
Custom Atlas™ Hybridization & Analysis,
Custom Atlas SMART™ Probe Amplification
(for analysis when RNA is limited), and
Custom Atlasimage™ Analysis (Table I).

Custom Atlas™ Hybridization & Analysis
For standard gene expression profiling needs,
we recommend Custom Atlas Hybridization &
Analysis. Simply provide two samples—either
frozen cells (>107) or tissue (>50 mg) and
indicate which Atlas Array to probe. We isolate
RNA from your samples, generate P-labeled
cDNA probes (which produce the highest
quality images), perform the hybridization,
generate phosphorimages, and perform a
thorough analysis using our Atlasimage
software (Figure 1). Although we also accept
RNA samples for this service, we prefer to
purify RNA ourselves due to the sensitive nature
of array experiments. After our analysis is
complete, we provide you with the results of
our RNA quality assessment, phosphorimages
of hybridized membranes, and annotated
Atlasimage results, indicating differential gene
expression. See Figure 1 and the Custom
Atlasimage Analysis section below for a further
description of the Atlasimage report.

Custom Atlas SMART™

Probe Amplification

If you have less than 107 cells or 50 mg of
tissue, add Custom Atlas SMART Probe
Amplification to the Custom Atlas Hybridization
& Analysis Service. The combination of these
services enables a reliable analysis of samples
from as few as 1,000 cells or 100 g of tissue (1).

Service You Provide We Deliver
Custom Atlas™ 2 samples: * Results of RNA quality analysis
Hybridization & «>107 cells » Phosphorimages of hybridized

Analysis or
* >50 mg tissue

Custom Atlas SMART™ 2 samples:
Probe Amplification * 10%-107 cells
(must be combined with or

Custom Hybridization &
Analysis Service)

Custom AtlasImage™ 2 matched

Analysis

The Atlas SMART amplification procedure
employs CLONTECH’s widely used PCR-based
SMART technology to amplify cDNA samples.
This system is the only one available that
reliably produces representative amplified
probes(1-6). SMART amplification even
retains single-copy genes.

Custom Atlasimage™ Analysis

Our Atlasimage analysis software provides a
convenient solution for comparing gene
expression profiles generated with Atlas Arrays.
With our Custom Atlasimage Analysis Service
(included with Custom Atlas Hybridization and
Analysis, described above), you need only
provide matched phosphorimages or scanned
autoradiograms in TIFF or GEL format, and we
perform the array comparison for you. When
we complete our analysis, we provide you with
a spreadsheet containing the Atlasimage
results. To make the data as accessible as
possible, the report is divided into two sets: a
list of all genes showing differential expression
and a comprehensive list of all array genes.
Both lists include the quantified gene spot
intensities and a classification of genes as up-
or down-regulated with fold changes in
expression indicated (Figure 1). Further
annotations indicate genes with particularly

phosphorimages or
scanned autorads
(TIFF or GEL format)

membranes

« Atlasimage software analysis output,
indicating differential gene
expression

« Same data as above service

* 100 ug-50 mg tissue

« Atlasimage software analysis output
indicating differential gene
expression.

weak signals that should be carefully scrutinized
as well as the parameters used in the analysis.
In addition to the spreadsheet report, we
provide you with the Atlasimage pseudocolor
picture of the array comparison (Figure 1).

Results are guaranteed for all Atlas Custom
Services, provided RNA samples pass our
quality tests. Results are typically delivered
in 4—6 weeks. Atlas Custom Services request
form are available at: www.clontech.com/
atlas/custom/

References
1. Atlas SMART Probe Amplification Kit (July 2000)
CLONTECHniques XV(3):2-3.
2. Livesey, F., etal. (2000) Curr. Biol. 2000(10):301-310.

3. Spirin, K., et al. (1999) Invest. Ophthalmol. Vis. Sci.
40:3108-3115.

4. Endege, W., et al. (1999) BioTechniques
26:542-550.

5. Chenchik, A, et al. (1998) In Gene Cloning and
Analysis by RT-PCR, Eds. Siebert, P. & Larrick, J.
(BioTechniques Books, MA), pp. 305-319.

6. Vernon, S. D, etal. (2000) J. Mol. Diagnostics
2:124-127.

See page 12 for a complete listing of
Atlas™ Arrays.
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Custom Atlas™ Hybridization & Analysis. continces
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Figure 1. Comprehensive array analysis data supplied with Custom Atlas™ Services. For each Custom Atlas Hybridization & Analysis order, we provide high-quality
%p phosphorimages. The images shown here are for the Atlas Human 1.2 Array (#7850-1). Also included is a pseudocolor picture of the Atlasimage array comparison which
indicates up-regulated genes (red) and down-regulated genes (blue). This image depicts changes in expression as determined by both the ratio of intensity values between
arrays (upper half of boxes) and the difference in intensity values (lower half of boxes). Complete Atlasimage data is also provided in a spreadsheet which clearly marks up- and
down-regulated genes and indicates other experimental parameters.
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Atlas™ Glass Total RNA Isolation Kit

For isolation of highly pure total RNA

< Only kit optimized for use with
Atlas™ Glass Microarrays

e Ultra-pure RNA for accurate results

The Atlas™ Glass Total RNA Isolation Kit
yields high-quality total RNA that is virtually free
of genomic DNA, nucleases, and other
impurities. Specifically tested for compatibility
with CLONTECH’s Atlas™ Glass Microarrays, this

kit produces RNA ready for either fluorescent
or *p labeling. The Atlas Glass Total RNA
Isolation Kit utilizes a guanidinium
thiocyanate/phenol extraction, ensuring the
highest purity of RNA for your experiments.

Total RNA isolated using other commercially
available Kkits often becomes degraded
because of residual RNase contamination,
especially when working with RNase-rich
tissues such as pancreas, spleen, and liver.
Samples may also contain genomic DNA

impurities, which can cause inaccurate results
and high levels of nonspecific background in
array hybridization experiments. Only Atlas
Glass RNA is reliably free of genomic DNA and
protein impurities, including RNases.

Optimized reagents provided

The Atlas Glass Total RNA Isolation Kit
includes all the necessary reagents for isolation
of high-quality total RNA and a complete
User Manual.

Atlas™Product Ordering Information

For complete lists of the genes on our Atlas™ Arrays, visit atlas.clontech.com.

Custom Atlas Atlas Human Genes per Atlas Select Genes per
Analysis Services Size Cat. # Arrays (# membranes) array  Cat.# Arrays (# membranes) array  Cat.#
Custom Atlas ~each  CS2000 Cancer 1.2 Array (4) 1176 7851-1 Human Oncogene Array (2) 578 7831-1
Hybridization & Analysis Apoptosis Array (2) 205 77431 Human Tumor Array (4) 437 7830-1
Custom Atlas SMART each  CS2004 Cancer cDNA 538 7742-1
Probe Amplification Expression Array (2) Atlas Array Kits
Custom Atlasimage each  CS2002 Cardiovascular Array (2) 588 7734-1 (# membranes) Size  Cat#
Analysis cDNA Expression Array (2) 588 7740-1 Atlas Human each  KI840-1
Cell Cycle Array (2) 1 77481 AAI"aLT”a' K;te e
Atlas Glass Genes per - tlas Human 3. eac -
Microarrays (# slides) array  Cat.# Cell Ir?teractlon Array (2) 265 T746-1 Array (6)
Human 1.0 (2) 1081 7900-1 Cytokine/Receptor 268 77441 Atlas Human 3.6 each  7871-1
i Array (2) b 6
Membranes (6)
Rat10(2) 1081 7902-1 Hematology/ 406 77311
Mouse 1.0 (2) 1081  7901-1 Immunplogy Array (2) Atlas Accessory Products  Size  Cat. #
Neurobiology Array (2) 588 77361 Atlas SMART CDNA  each  K1034-1
Atlas Glass Oncogene/Tumor 190 7745-1 Probe Amplification Kit 2
Accessory Products Size  Cat.# Suppressor Array (2) SMART PCR Trns  K1052-1
. Atlas Glass TotalRNA ~ each  K1036-1 Stress Array () 284 1ard CDNA Synthesis Kit
Isolation Kit Toxicology Array 11 (2) 588 77331 Atlasimage 1.5 CD-ROM V1211-1
Atlas Glass Fluorescent  10rxns  K1037-1 AtlasNavigator 1.0 CD-ROM V1220-1
Labeling Kit Atlas Mouse Genes per Atlas Pure Total RNA each  K1038-1
Atlas Glass each  7899-1 Arrays (# membranes) array  Cat.# Labeling System
Hybridization Chamber
DNA-Ready 5 7880-1 1.2 Array (4) 1176 7853-1 aUsed with the SMART PCR cDNA Synthesis Kit. (#K1052-1)
Type | Slides % 78802 1.2 Array |1 (4) 1176 7857-1
DNA-Ready 5 7881-1 Cancer 1.2 Arrgy 4) 1176 7858-1
Type Il Slides 25 7881-2 cDNA Expression 588 7741-1
GlassHyb Hybridization ~ 50ml  8016-1 Array (2)
Solution Stress Array (2) 140 7749-1
AKS[SH(G){/ZS(JSDMSO S00pl 7898-1 Notice to Purchaser
Atlas Rat Genes per These products and the sequences of the polynucleotides thereon
Arrays (# membranes) array  Cat.# are intended tlo be ;sed for theb purchgs?r'sdown iénernlal research
t t
Atlas Human Genes per 12 Array (4) 1176 7854-1 iagnostic purhoses, of for human s D Cevelopment or
Arrays (# membranes) array  Cat# 1.2 Array 11 (4) 1,176  7856-1 These products were manufactured using the PCR process under
1.2 Array (4) 1176 7850-1 cDNA Expression Array (2) 588  7738-1 lrlj%e“iirzrsoemtg "ui'éem“”e"'féﬁ'aprr?@‘si’"é i%"nvFeJ'e%ﬁ?f;?Peéﬁf g(lfhlfy
L2 Array Il (4 1176 7852-1 Stress Array (2) 07 71351 CLONTECH i in he pratess of patenting certain aspecie o tne
1.2 Array Il (4) 1,176 7855-1 Toxicology Array Il (2) 465 77321 Atlas technology.

The Atlas™ Mouse cDNA Expression Array is covered by U.S.
Patent #6,077,673.

SMART™ technology is covered by U.S. Patents #5,962,271 &
#5,962,272.
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NEW PRODUCTS

Creator™ System Overview

e Quick, directional cloning into the
widest range of expression vectors

e Convenient & simple selection
scheme

* Most efficient recombinase
* No commercial license required

In April, CLONTECH introduced the Creator™
Gene Cloning & Expression System, marking
the beginning of a new approach to gene
expression. Now CLONTECH introduces new
premade donor vector libraries and complete
RevTet, and PROTet Systems, making Creator
the most extensive and versatile rapid gene
transfer system available.

The Creator Gene Cloning & Expression System
offers the best combination of features for
rapid functional analysis. The Creator System
utilizes Cre-loxP recombination to transfer a
target gene from a single donor vector into any
of a variety of expression acceptor vectors.
Unlike other recombination-based cloning
systems, Creator transfers only your insert of
interest from donor to acceptor vectors. Other
systems fuse donor and acceptor plasmids,
resulting in bulky constructs that may be too
large for certain applications. With the Creator
System, even size-sensitive bicistronic and
retroviral vectors can be used. Also, unlike
other systems, Creator requires no commercial

Simplify cloning—multiply possibilities

™

Features of the Creator

¢ Cre-loxP recombination reaction
takes just 15 minutes

¢ Onlyinsert is transferred
during recombination

» No cofactors or specialized
host strains required

« No preference by Cre for
supercoiled or linear DNA

* No commercial license
required for use

licensing for use—you can pursue your
research goals without restriction.

Creator does not require specialized competent
cells. You can transform any standard bacterial
strain after incubating the donor and acceptor
vectors with Cre recombinase. Other systems
require specialized host strains, the inclusion of
specific cofactors, or both. With our carefully
designed selection strategy, you harvest recombi-
nants simply by plating on medium containing
chloramphenicol and sucrose. Cells transformed
with the parental donor vector or insert-lacking
acceptor vector are eliminated by sensitivity to
sucrose and chloramphenicol, respectively.

Gene Cloning & Expression System

¢ Mammalian and bacterial
inducible expression available

* N-terminal tags
compatible and available

» Two-hybrid
compatible and available

* Fluorescent tags
compatible and available

* IRES and retroviral
compatible and available

Only cells carrying functional, recombinant
acceptor vector will survive on the selection
medium.

CLONTECH’s Cre recombinase has the highest
efficiency of any commercially available enzyme,
with more than 95% of resulting colonies
containing the correct construct. The higher
efficiency also results in more colonies per
reaction (Figure 1), ensuring that you will
get a correct clone every time. CLONTECH's Cre
has no preference for linear or supercoiled
DNA, so no special DNA treatment is needed
for recombination.

No Cre

CLONTECH's Cre

Competitor’s Cre

Figure 1. CLONTECH's Cre outperfoms the competition. Recombination reactions with donor and acceptor vectors were set up without recombinase, with CLONTECH'’s
recombinase, or with recombinase from a competitor. The reactions were used to transform E. coli, which were then plated on selective medium.
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Creator™ SMART™ cDNA Libraries

High-quality, full-length cDNA libraries in a transfer-ready donor vector

* Generated for the NIH—now available
to you!

e Save time & resources—transfer
clones directly into expression
vectors

e Made using high-quality RNA &
SMART™ technology

CLONTECH introduces Creator™ SMART™
cDNA Libraries—the ultimate resource for
gene cloning and expression. Creator SMART
cDNA Libraries make characterizing your full-
length cDNA clones easy. Once you've isolated
clones using standard library screening
techniques, transfer them directly into a variety
of acceptor expression vectors—with no
subcloning (Figure 1). Constructed in our
novel donor vector, pDNR-LIB, these libraries
are compatible with all of our acceptor
expression vectors.

Pretransformed for fast results

Creator SMART cDNA Libraries are pretrans-
formed into a strain of E. coli specially pre-
pared to accept plasmids containing large
inserts. Libraries may be screened by conven-
tional colony hybridization or by other screen-
ing approaches. The pDNR-LIB Vector contains
M13 forward and reverse primer sites flanking
the MCS, allowing you to quickly screen inserts
and eliminate duplicate clones using the
supplied primers. For optimal LD-PCR
amplification, we recommend our Advantage™
2 PCR Kit (#K1910-1, -y).

Creator SMART cDNA Libraries can also be
screened with our ClonCapture™ cDNA
Selection Kit (#K1056-1). Simply grow up cells
from an aliquot of the library, prepare
supercoiled DNA, and screen. The ClonCapture
RecA-mediated enrichment procedure
eliminates the need for conventional library
screening, saving time and money.

Advanced library construction technology
The Creator SMART cDNA Libraries are
generated using our patented SMART tech-
nology (1, 2). SMART, which stands for
Switching Mechanism at the 5' end of the RNA
Transcript, ensures high representation of
full-length cDNAs. We use the SMART V™

Creator
Library in
pDNR-LIB

Library
insert

Screen Library by: .
« Hybridization Amp Péférgg‘tjir/
e PCR Tag

* ClonCapture™

y

Isolate clone
of interest

Desired  joxp
acceptor vector

Prok.
Promoter

puc
orl

Acceptor vectors available for:
« MATCHMAKER two-hybrid analysis
Cre- « High-level constitutive expression
recombination « Living Colors™ fluorescent protein tagging
wlacceptor vector « Tet-regulated inducible expression
 Retroviral expression
 Bacterial expression

Perform Cre-lox

Promoter/
Peptide
Tag

Amp'

loxP

Library

Desired functional .
insert

expression vector

C r
puc "
orl

Prok. loxP

Promoter

Figure 1. Generate functional expression constructs directly from your library clone.

Libraries developed for
the NIH—now available to you!

CLONTECH'’s Creator Libraries were developed to serve as the foundation for the new
Mammalian Gene Collection (MGC) project, a joint effort of the National Institutes of Health
(NIH) and the National Cancer Institute (NCI). This project aims to provide researchers with
a full set of inexpensive, full-length clones and sequences from humans and other
mammalian sources. Using a full-length sequencing pipeline, the project plans to
produce 20,000 highly accurate full-length sequences per year. These sequences will be
analyzed by a bioinformatics group, and then made available to the research community
through GenBank and the MGC website. By providing the biomedical research community
with inexpensive, full-length clones in a rapid-cloning format, the MGC project hopes to
accelerate the functional analysis of genes identified by mammalian genome projects.
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Crea'[OrTM SMARTTM CDNA lerarleScontlnued

Oligonucleotide and long-distance PCR
(LD-PCR) or primer extension to generate
full-length, double-stranded cDNA. After
synthesizing and digesting the cDNAs with Sfi I,
we enrich for large, full-length clones by size
fractionation on a low-melting-point agarose
gel. Finally, we excise cDNAs greater than
1.0 kb and directionally clone them into our
Creator cloning vector, pDNR-LIB (Figure 2).

Higher number of inserts than
conventional libraries

The pDNR-LIB Vector is specially designed to
ensure that a high percentage of Creator
Library clones contain inserts, typically 93% or
greater (Figure 3). The key to this high
recombination rate is the carefully designed
stuffer fragment. This inserted fragment makes
it possible to distinguish between completely
digested vector and partially digested vector
during gel purification. Only completely
digested vector is extracted and used for library
construction, ensuring that virtually every clone
contains an insert.

Avoid complicated digestion,

ligation & selection

The pDNR-LIB donor vector contains
two loxP sites, which flank the 5' end of
the MCS and the 5' end of the open
reading frame for the chloramphenicol
resistance gene (Cm"). Creator acceptor
vectors contain a single loxP site, followed
by a bacterial promoter, which drives
expression of the chloramphenicol marker
after Cre-loxP-mediated recombination.

To transfer your gene from the donor vector,
pDNR-LIB, into any acceptor vector using the
Creator System, simply combine your donor
vector clone and an acceptor vector with
purified Cre recombinase. Cre binds to the
loxP sites on both the donor vector and
the acceptor vector, cleaves the DNA, and
covalently attaches itself to the DNA. Then
Cre catalyzes strand exchange and ligation of
the DNA so that the gene is transferred from
pDNR-LIB into the acceptor expression
vector (Figure 1).

Obtaining recombinant expression vectors is
simple—just use the recombination reaction to
transform any appropriate strain of E. coli and
plate on medium containing chloramphenicol

MCS A

MCS A
Notl

MCSB loxP

Stuffer
Fragment

PDNR-LIB
4.2kb

MCS B
Notl

45

TTA TCA GTC GAC GGT ACC GGA CAT ATG CCC GGG AAT TC

Sall Ndel Smal Ecor|

G GCC ATT ACG GCC TGC AGG ATCC

Pstl gami 1

292

GG ATC CGG CCG CCT CGG CCC TCG AGA AGC TT

BamH | Sfil Xhol Hind Il

STOPs

.
TCTAGAC CAT TCG TTT GGC GCG CGG GCC CAG TAG GTA AGT GAA

Xbal

Bsp120 |
Apal

Figure 2. Map and MCS of the Creator Library cloning vector, pDNR-LIB. Unique restriction sites are shown in bold.

and sucrose. Cells transformed with the
parental donor vector or insert-lacking
acceptor vector are eliminated by sensitivity to
sucrose and chloramphenicol, respectively.
Only cells carrying functional, recombinant
acceptor vector will survive on the selection
medium. The gene of interest, once trans-
ferred, will become linked to the specific
expression elements for which the acceptor
vector was designed.

Transfer is directional & precise

No sequence is added or lost during the
Cre-loxP recombination reaction—only the
sequence that lies between the two loxP sites of
the donor vector is transferred to the acceptor
vector. This is demonstrated by the results
shown in Figure 4. In this experiment, a
randomly selected Creator library clone, C5,
was transferred to the pLP-CMV-Myc Acceptor

Vector. Figure 4A shows an Sfi | digestion of
the original C5 library clone, pDNR-LIB-C5,
and three independent clones of the resulting
recombinant acceptor expression vector,
pLP-CMV-Myc-C5. Figure 4B shows the same
constructs digested with Not I. In the donor
vectors, pDNR-LIB and pDNR-LIB-C5, the two
Not I sites lie on either side of the region
bounded by the loxP sites, whereas the two Sfi
| sites lie just within the bounded region (see
Figure 2; MCS). As shown, digestion of the
donor vector library clone, pDNR-LIB-C5, with
either enzyme will excise the C5 insert. The
parental acceptor vector, pLP-CMV-Myc lacks
both Not I and Sfi | sites—digestion by either
enzyme leaves the vector uncut.

Digestion of the recombinant pLP-CMV-Myc-C5
clones with the two restriction enzymes yields
different results. Digestion by Not | leaves

Figure 3. More than 93% of Creator Library clones contain an insert. Fifteen clones were selected randomly
from the Human Liver Creator SMART cDNA Library (#HL9502DD) and screened for insert by LD-PCR.

Lane M: DNA size markers.
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Creator™ SMART™ cDNA Libraries. contined

Sfi | Digest

Not | Digest

pLP-CMV-Myc

c-Myc epitope tag
....ATGCAGAAGCTGATCTCAGAGGAGGACCTG

pLP-CMV-Myc-C5 ....ATGCAGAAGCTGATCTCAGAGGAGGACCTG

PDNR-LIB-C5

loxP
ATAACTTCGTATAGCATACATTATACGAAGTTAT
FECLLTEEELTTEELE TR
ATAACTTCGTATAGCATACATTATACGAAGTTAT
FEEECECEELER TR TR L
....GCGGCCGC  ATAACTTCGTATAGCATACATTATACGAAGTTAT
Notl loxP

CTTATGGCCATGGAG

T
CTTATGGCCATGGAG

AGATCTCTCGAGGTA....

CAGTCGACGGTACCGGACATATGCCCGGGAATTC ~ GGCCATTACGGCC ~ GGGGGCAG....

FELCCCELEL VLT EEEE T
CAGTCGACGGTACCGGACATATGCCCGGGAATTC  GGCCATTACGGCC — GGGGGCAG....

MCSs Sfil Start
C5-cDNA

Figure 4. Clones are conserved during recombination and transfer. A randomly selected library clone was isolated and its insert transferred to the pLP-CMV-Myc
Acceptor Vector by Cre-loxP recombination. The original library clone and three independent acceptor vector clones were digested with either Sfi | (Panel A) or
Not | (Panel B). Only the sequence between the loxP sites in the donor vector is transferred to the acceptor vector, as shown by the transfer of the Sfi | sites, but
not the Not | sites, to the acceptor vector. Also shown are Sfi | and Not | digestions of insert-lacking pDNR-LIB and pLP-CMV-Myc as controls. Panel C shows the
precision of the sequence transfer. Lane M: DNA size markers.

the recombinant acceptor vectors uncut,
but digestion with Sfi | excises the C5 insert.
This is because the Sfi | sites were transferred
to the acceptor vector with the C5 clone.
The Not I sites, lying outside the loxP-bounded
region, were not transferred.

The precision of the transfer can also be seen
in the sequence alignment of the parental
and recombinant constructs (Figure 4C).
If the coding sequence for the clone of interest
is in frame with the upstream loxP site in
the donor vector with no intervening stop
codons, it will automatically be in frame
with any peptide in the acceptor vector.
Therefore, you only need to determine the
correct reading frame once, and your target
gene will always be transferred in the correct
reading frame and with proper orientation.

Creator™ Libraries available from a wide
range of tissues

Creator SMART cDNA Libraries are currently
available from 15 normal and tumor human
tissues. We are always expanding our line, so
please check libraries.clontech.com for a
complete listing.

All libraries are provided at a minimum titer of
108 cfu/ml; however most libraries have titers
of 10°=10% cfu/ml. This quantity is sufficient
for several thousand screenings.

See page 19 for a current list of Creator
Libraries and ordering information.

Custom Creator™ Libraries

CLONTECH also offers Custom Creator Library construction services. Starting with RNA, tissue,
or cells that you provide, we construct a high-quality cDNA library in our Creator donor
vector, pDNR-LIB using our patented SMART™ technology. Using the SMART method, we
generate high yields of cDNA with complete 5'-end sequences, providing the greatest chance
of identifying full-length clones. Like our premade Creator SMART cDNA Libraries, our
Custom Creator Libraries are ready for recombination. Simply screen your library by the
method of your choice, and then transfer your clone of interest into any of our many acceptor
expression vectors.

The turnaround time for custom libraries is about six weeks if you send poly A* as starting
material or about eight weeks for total RNA, cells, or tissue. The library price does not
include RNA isolation. For poly A* or total RNA, please provide a gel photo and OD readings
for each sample. Please visit libraries.clontech.com or ask your local representative for the
custom library ordering form.
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NEW PRODUCTS

New Creator"-Compatible Expression Systems

e Creator™—the universal platform for
investigating gene function

e Make multiple constructs in one day

In one easy step the Creator™ Cloning System
lets you transfer a gene into a wide range of
expression vectors, providing swift access to
multiple functional studies. You can produce
vectors for discovering novel protein
interactions, experimenting with tetracycline-
regulated and retroviral expression, tagging
with fluorescent proteins, and further
characterizing your protein of interest—in
less than half an hour.

By uniting our wide array of expression
products, the Creator System provides access to
many strategies for gene function analysis. Our
MATCHMAKER Vectors, pLP-GBKT7 and
pLP-GADT7, enable you to discover novel
protein interactions with yeast two-hybrid
analysis, while our Living Colors™Vectors,
pLP-EGFP-C1, pLP-ECFP-C1 and pLP-EYFP-C1,
allow you to create C-terminal fusions of your
gene to a fluorescent protein. With Living
Colors, you can track protein localization in
live cells and in real time without cofactors or
detection kits.

The IRES Bicistronic Expression Vectors,
pLP-IRESneo and pLP-IRES2-EGFP, utilize an
IRES (internal ribosomal entry site) sequence
and a constitutive CMV promoter to produce a
bicistronic message for high protein expression
in mammalian cells. You can also use
retroviral-delivery for constitutive expression of
your gene with our pLP-LNCX Vector.

For dose-dependent inducible expression of
your gene of interest, use pLP-TRE2, which
employs the technology of CLONTECH’s Tet
Systems. Our new Creator™-Compatible
PROTet™ 6xHN System lets you also perform
Tet-regulated expression in bacterial systems.
For regulated mammalian expression in a
retroviral-based system, our pLP-RevTRE
Vector is available separately or as part of our
new Creator™-Compatible RevTet™ Systems.

Wide range of acceptor expression vectors available

Table I: Creator™ Acceptor Vectors

Acceptor Vector Promoter/Features Functional Application

MATCHMAKER Vectors

pLP-GADT7 ADH1/GAL4 activation domain Express fusions to GAL4 AD to study
protein interactions by two-hybrid
screening

pLP-GBKT7 ADH1/GAL4 DNA-binding domain Express fusions to GAL4 DNA-binding

Constitutive Mammalian Expression Vectors

domain to study protein interactions by
two-hybrid screening

pLP-CMV-Myc CMV/Myc tag

Living Colors™ Vectors

Express proteins identified by two-hybrid
screening and purify using c-Myc tag

pLP-EGFP-C1 CMV/C-terminal fusions to
EGFP (green)

pLP-ECFP-C1 CMV/C-terminal fusions to
ECFP (cyan)

pLP-EYFP-C1 CMV/C-terminal fusions to

EYFP (yellow)

Bicistronic Vectors

Express fusion to EGFP (enhanced green
fluorescent protein) to study where
protein of interest is localized in live cells;
no dyes or cofactors required

Express fusion to ECFP (enhanced cyan
fluorescent protein) to study where
protein of interest is localized in live cells;
no dyes or cofactors required

Express fusion to EYFP (enhanced yellow
fluorescent protein) to study where
protein of interest is localized in live cells;
no dyes or cofactors required

pLP-IRESneo CMVI/IRES, neo selection marker

pLP-IRES2-EGFP CMV/IRES, EGFP selection marker

Tetracycline-Regulated Expression Vectors

Constitutive mammalian expression with
single transcript for both gene of interest
and neo selection marker

Constitutive mammalian expression with
single transcript for both gene of interest
and EGFP selection via cell sorting
(FACS)

pLP-TRE2 Inducible tet-responsive
promoter in mammalian
expression vector

pLP-RevTRE Inducible tet-responsive promoter

in retroviral expression vector
with hyg selection

Retroviral Vectors

High-level, regulated mammalian
expression

High-level, regulated retroviral
expression in mammalian cells

pLP-LNCX CMV in retroviral expression

vector with neo selection

Prokaryotic Expression Vectors

Constitutive retroviral expression

pLP-PROTet-6xHN Inducible tet-responsive
promoter in bacterial
expression vector

High-level, regulated bacterial
expression
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New Creator"-Compatible Expression Systems. coriue:

Creator"-Compatible PROTet™ 6xHN Bacterial Gene Expression System

The Creator™-Compatible PROTet"6xHN System combines the
superb expression features of the PRO™ System and the superior
protein purification of TALON™ Metal Affinity Resins with the
124 - i ease of the Creator Cloning System. Linking PROTet with Creator
i is a powerful strategy for expressing many proteins in E.coli
- under the tight control of a tet-inducible promoter. PROTet is
88~ = | ' particularly suited for expressing toxic proteins. The
o pLP-PROTet-6xHN Vector includes a 6xHN affinity tag to allow
e " easy and efficient protein purification with our TALON Metal
4- C:__ H’ Affinity Resins. TALON Resin has an extremely high affinity for
6xHN-tagged proteins and other polyhistidine-tagged proteins,
but does not bind nontagged proteins, allowing superior protein

purification with fewer washes.

Uninduced Induced Purified

Figure 1. 6xHN-tagged inducible expression from pLP-PROTet-6xHN.
The Creator System was used to transfer luciferase into a pPROTet
acceptor vector, pLP-PROTet-6xHN. Luciferase expression was induced
by the addition of anhydrotetracycline. Tagged protein was purified using
TALON Resin. The figure shows analysis of inducible luciferase
expression in a representative clone.

Creator™-Compatible RevTet™ Retroviral Gene Expression Systems

CLONTECH’s new Creator™-Compatible RevTet™ Systems add
the ease of Creator cloning to the elegant, tightly controlled
expression provided by our retroviral RevTet-Off* and
250 | RevTet-On™ Systems. In the new Creator-Compatible Systems,
the pRevTRE vector has been replaced by the Creator acceptor

350 —

|
300 —

Luciferase activity (RLU)

20 vector, pLP-RevTRE, allowing for rapid generation of retroviral

150 — expression constructs. As in our conventional RevTet Systems,

100 —| the RevTet Vectors establish a Tet-regulated expression system

5 | more efficiently than plasmid-based methods, especially when

dealing with difficult-to-transfect cell types. Regulation of

0 T T T 1 gene expression in the Creator-Compatible RevTet Systems is

0 5107 5A0° 510° 50° 510° 502 05 2 highly specific and offers a wide range of inducibility. Each

Dox (ug/ml) Creator-Compatible RevTet System is a complete gene

expression system containing retroviral expression vectors

Figure 2. High induction with pLP-RevTRE-Luc. Hela Tet-Off cells were and the RetroPack™ PT67 PaCkaging Cell Line
infected with VSVG-pseudotyped pLP-RevTRE-Luc virus and selected in (#K1060-D) for the safe, efficient production of infectious,

200 pg/ml hygromycin for 10 days. Surviving clones were pooled and
grown in a range of doxycycline (Dox) concentrations for 48 hr, and then
assayed for luciferase activity. RLU=relative light units.

replication-incompetent retrovirus.
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Creator™ Systems QOrdering Information

Creator™ SMART™ cDNA Libraries

Product Size Cat. #

Creator-Compatible each K1676-1
PROTet 6xHN Bacterial

Human Poly A"RNA Source Vector Size Cat. # Expression System
Human Brain pDNR-LIB 2x1ml  HL9500DD Creator Campatile - each  K1674-1
evTet-Off System

Human Heart pDNR-LIB 2x1ml HL9501DD Creator-Compatible each KI675-1
Human Liver pDNR-LIB 2x1ml  HL9502DD RevTet-On System
Human Skeletal Muscle pDNR-LIB  2x1ml HL9503DD Cre Recombinase 20rxns  8480-1
Human Testis pDNR-LIB 2x1ml HL9504DD Cé?gg?nrgplf()i't\m-l each K1670-1
Human Bladder Carcinoma pDNR-LIB 2x1ml  HL9505DD Creator pDNR-2 cach  KI67L1
Human Acute Mylogenous Cloning Kit

Leukemia pDNR-LlB 2x1ml HL9506DD Creator pDNR-3 each K1672-1
Human Chronic Mylogenous Cloning Kit

Leukemia pDNR-LIB 2x1ml HL9507DD pLP-CMV-Myc Acceptor 20 g 6351-1
Human Primitive Brain Neuroectodermal pDNR-LIB 2x1ml HL9508DD pLP-PROTet-6xHN 204g 63521
Human Glioblastoma pDNR-LIB  2x1ml  HL9509DD Acceptor
Human Hypernephroma pDNR-LIB  2x1ml HL9510DD p,ki'ci’;?o? AD 0ug 63491
Human Lung Mucoepidermoid Carcinoma pDNR-LIB 2x1ml HL9511DD pLP-GBKT7 DNA-BD 20pg  6350-1
Human Prostate Adenocarcinoma pDNR-LIB 2x1ml HL9512DD Acceptor
Human Testis Embryonal Carcinoma pDNR-LIB 2x1ml HL9513DD PLP-EGFP-C1 Acceptor  20jg  6342-1
Human Melanoma pDNR-LIB 2x1ml HL9514DD pLP-ECFP-C1 Acceptor  20pig 63431

Notice to Purchaser
t Patent pending.
Use of the Sfi | cloning strategy is licensed under U.S. Patent #5,595,895.

SMART™ technology is covered by U.S. Patents #5,962,271 & #5,962,272.
Advantage™ 2 products are covered by U.S. Patent #5,436,149.
The PCR process is covered by patents owned by Hoffmann-La Roche, Inc., and F. Hoffmann-La Roche, Ltd.

Use of CLONTECH's Living Colors™ products containing DNA sequences coding for mutant Aequorea victoria green fluorescent protein (GFP)
variants or proteins thereof requires a license from Aurora Biosciences Corporation under U.S. Patent Nos. 5,625,048; 5,777,079; 6,054,321 and
other pending U.S. and foreign patent applications. In addition, certain CLONTECH products are made under U.S. Patent No. 5,804,387 licensed
from Stanford University.

Not-For-Profit research institutes or entities are granted an automatic license with the purchase of this product for use in non-commercial
internal research purposes, the terms of which are disclosed in detail in the license that accompanies the shipment of this product.
Such license specifically excludes the right to sell or otherwise transfer this product or its components to third parties.

For-Profit research institutes or entities must obtain a license from Aurora Biosciences Corporation. Please contact: Court Turner at
858-404-8416 or Fax 858-404-6743 or www.aurorabio.com. Please contact CLONTECH directly for any other assistance, including purchasing
and technical support.

All companies and institutions purchasing Living Colors™ products will be included in a quarterly report to Aurora Biosciences Corporation,
as required by the CLONTECH/Aurora license agreement.

Practice of the two-hybrid system is covered by U.S. Patents #5,283,173 and #5,468,614 assigned to the Research Foundation of the State
University of New York. Purchase of any CLONTECH two-hybrid reagent does not imply or convey a license to practice the two-hybrid system
covered by these patents. Commercial entities purchasing these reagents must obtain a license from the Research Foundation of the State
University of New York before using them. CLONTECH is required by its licensing agreement to submit a report of all purchasers of two-hybrid
reagents to SUN)Y Stony Brook. Please contact Barbara A. Sawitsky at SUNY Stony Brook for license information (Tel: 516-632-4163;
Fax: 516-632-9839).

All vectors containing the IRES sequence are protected by U.S. Patent #4,937,190, licensed from the Wisconsin Alumni Research Foundation.
CLONTECH's sale of IRES-containing vectors is limited to academic, government, industrial, and/or clinical laboratories engaged in the
investigation of biological or biochemical processes, and specifically excludes sale of these vectors for use in FDA-approved diagnostic or
therapeutic applications.

Tet products are sold under patent sublicense for research purposes only. Licenses for commercial manufacture or use may be obtained directly
from Harvard University

Use of the Tetracycline controllable expression systems (the "Tet Technology") is covered by a series of patents including U.S. patents #5,464,758
and #5,814,618 which are proprietary to BASF Aktiengesellschaft (‘BASF'). Academic research institutions are granted an automatic license with
the purchase of this product to use the Tet Technology only for internal, academic research purposes, which license specifically excludes the
right to sell, or otherwise transfer, the Tet Technology or its component parts to third parties. In accepting this license, all users acknowledge
that the Tet Technology is experimental in nature. BASF makes no warranties, express or implied or of any kind, and hereby disclaims any
warranties, representations, or guarantees of any kinds as to the Tet Technology, patents, or products. All others are invited to request a license
from BASF prior to purchasing these reagents or using them for any purpose. CLONTECH is required by its licensing agreement to submit
a report of all purchasers of the Tet-controllable expression systems to BASF. For license information, please contact TET Systems (a unit of
Knoll/BASF Pharma) via:

EU office: Knoll AG, Knollstrasse 50, US office: BASF Bioresearch Corporation, 100 Research Drive,
67061 Ludwigshafen, Germany Worcester, MA 01605-4314, U.S.A.,
Fax: +49 621-589-1901 Fax: +1 508-755-8361

or use our electronic licensing request form via http://www.knoll.de/tet/licensing/index.html.

pLP-EYFP-C1 Acceptor 20pg 6341-1

pLP-IRESneo Acceptor 20 pg  6346-1

pLP-IRES2-EGFP 20ug 6345-1
Acceptor

pLP-TRE2 Acceptor 20y 6348-1

pLP-RevTRE Acceptor  20pg 6347-1

pLP-LNCX Acceptor 20pg  6344-1

Creator™ SMART™ cDNA Library Components

e Creator™ Library Culture

e M13 Forward Primer

e M13 Reverse Primer

» Vector Information Packet (PT3508-5)
e Complete User Manual (PT3534-1)

Related Products

* Tet-Off" Gene Expression System (#K1620-1)
e Tet-On™ Gene Expression System (#K1621-1)
e Tet-Off™ & Tet-On™ Cell Lines (many)

* Retro-X" System (#K1060-1)

« Retroviral Packaging Cell Lines (many)
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New Tet Vectors: pTRE2pur & pTREZhyg

Create a stable Tet-regulated expression system without cotransfection

e Lesswork in establishing
Tet-inducible gene expression
systems

« Eliminates need for cotransfection
with pTK-Hyg

e Two selection options: hygromycin
or puromycin

CLONTECH adds two new response vectors,
pPTRE2hyg and pTRE2pur, to our growing
line of Tet-Off" and Tet-On™ System vectors.
These two vectors include the selection marker
for hygromycin (hyg) or puromycin (pur) in
the backbone (Figure 1), allowing you to
directly select for cells that have been transfect-
ed with your response construct. These vectors
reduce the work needed to establish double-
stable Tet expression cell lines by producing a
higher percentage of resistant clones that carry
your gene of interest.

Precise control of gene expression

The Tet-Off and Tet-On Systems provide
precise regulation of gene expression that is
both reversible and quantitative. Using tetracy-
cline or doxycycline (Tc or Dox), you can con-
trol the quantity and timing of target gene
expression in a wide variety of cell types. This
dynamic response is more than just an on/off
switch—it allows you to fine-tune the
expression level of a given gene. These
features allow the study of proteins whose
constitutive expression may alter normal
function of the host cell.

The transcription of your gene of interest is
controlled by the regulator plasmid, pTet-Off"
or pTet-On™. In the Tet-Off System, the
tetracycline-controlled transactivator(tTA)
binds the response element (TRE) and
activates transcription in the absence of Tc or
Dox. In the Tet-On System, the transactivator
contains mutations that allow it to bind the
TRE in the presence of Dox. With either Tet
System, your gene of interest is ready for
expression after it is subcloned into a response
vector such as pTRE2hyg or pTRE2pur.
Following transfection, the dose response
offers a wide range of possibilities for
studying gene expression in your system.

MCS

TRE
Pmin CMmV

PhCM\/*—l

-globi
P PTRE2pUT ‘GiA
5.1kb

MCS

TRE
Pmin CMV

PhCMV*»l

r
Hyg B-globin
poly A

pTRE2hyg
5.3kb

Figure 1. Maps of pTRE2pur and pTRE2hyg Vectors. MCS: BamH I, Pvu I, Mlu |, Nhe I, Not |, Cla |, Sal I, Acc | & ECoR V.

Simple set-up of Tet-Off" & Tet-On™
Systems

These complete response vectors can be used
with the Tet-Off and Tet-On Systems as well as
with premade Tet Cell Lines. Previous protocols
required cotransfection of the pTK-Hyg Vector
when transfecting cell lines with pTRE response
vectors in order to select for transfected cells.
The new vectors eliminate effort by allowing
you to directly screen for the target construct
using only one vector.

A comprehensive vector series

CLONTECH offers a comprehensive set of
vectors for use with the Tet-Off and Tet-On
Expression Systems (see table, facing page).
The regulatory vectors pTet-Off and pTet-On
provide the essential regulatory elements for
the Tc-regulated expression of your target
gene. In addition to pTRE2hyg and pTRE2pur,
our family of Tet system response vectors
includes the basic pTRE2 Vector. You can also
express your gene fused to a destabilized green
fluorescent protein (GFP) using pTRE-d2EGFP.

We also offer the pTRE-HA, pTRE-Myc, and
PTRE-6XHN response vectors for monitoring
your protein by immunohistochemistry. pTRE-
6xHN allows you to purify the desired protein
using TALON™Resin or nickel IMAC columns.

The RevTet™ System offers the additional
advantage of infecting hard-to-transfect cell
lines and quickly establishing stable cell lines.
The retroviral RevTet System is also best for

use with genes prone to rearrangement and is
ideal for establishing transgenic mice. For
additional information, please refer to
tet.clontech.com.

Related Products

« Tet-Off" Gene Expression System (#K1620-1)
* Tet-On™ Gene Expression System (#K1621-1)
e RevTet-Off" Expression System (#K1626-1)

* RevTet-On™ Expression System (#K1627-1)

* Doxycycline (#8643-1)

* Tet System Approved Fetal Bovine Serum
(#8630-1)

Notice to Purchaser

Use of the Tetracycline controllable expression systems (the "Tet
Technology") is covered by a series of patents including U.S.
patents #5,464,758 and #5,814,618 which are proprietary to
BASF Aktiengesellschaft ("BASF"). Academic research
institutions are granted an automatic license with the purchase
of this product to use the Tet Technology only for internal,
academic research purposes, which license specifically excludes
the right to sell, or otherwise transfer, the Tet Technology or its
component parts to third parties. In accepting this license, all
users acknowledge that the Tet Technology is experimental in
nature. BASF makes no warranties, express or implied or of any
kind, and hereby disclaims any warranties, representations, or
guarantees of any kinds as to the Tet Technology, patents, or
products. All others are invited to request a license from
BASF prior to purchasing these reagents or using them for
any purpose. CLONTECH is required by its licensing
agreement to submit a report of all purchasers of the
Tet-controllable expression systems to BASF. For license
information, please contact TET Systems (a unit of
Knoll/BASF Pharma) via:EU office: Knoll AG,Knollstrasse 50,
67061 Ludwigshafen, Germany. Fax: +49 621-589-1901; US
office: BASF Bioresearch Corporation, 100 Research Drive,
Worcester, MA 01605-4314, U.S.A.. Fax: +1 508-755-8361, or
use our electronic licensing request form via
http://www .knoll.de/tet/licensing/index.html. This product
is sold under patent sublicense for research purposes only.

Licenses for commercial manufacture or use may be obtained
directly from Harvard University.
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Tet Vector Ordering Information

NET Diagram Applications Cat. #
Basic Vectors
pTet-Off m Regulator vector for use in Tet-Off System K1620-A
pTet-On m- Regulator vector for use in Tet-On System K1621-A
pTRE2 ‘gene of interest H poly A % 6241-1
Response vectors encoding the
pTRE2hyg PmincMv ‘gene of interest H P0|}'A% Tet Response Element (TRE) 6255-1 ©
for use in either Tet-Off or Tet-On
PTRE2pur PmincMv ‘gene of interest H polyA% 6254-1 &
Accessory Vectors ] )
— For tighter control of transient gene
pTet-tTS | =R | s H iy }_ expression in Tet-On Systems 6248-1
— Minimal domain vectors
PtTA-2, 3, 4 W ///4 Can bg used with Tgt—Off System to K1625-1
minimize VP16 toxicity
pTRE-d2EGFP F— ‘ e TS ‘ d2EGFPH il A% Reporter or control vector for either 6242-1
Tet-Off or Tet-On
Tagged Vectors
pTRE-Myc Myc | gene of interest H poly A% Response vectors for use in either 6247-1
Tet-Off or Tet-On System
P q
PTRE-HA HA | R @it H pOIyA% Used for screening with antibodies 6249-1
or for purification
PTRE-6XHN GxHN| gene of interest H poly A F 6246-1
RevTet™ Basic Vectors
, + . Regulator vector for use in RevTet-Off
pRevTet-Off { > LR H ¥ H e w R m IR % System 6140-1
5 1TR H wt H NeoR Pemv Regulator vector for use in RevTet-On
pRevTet-On { System 6159-1
) . Response vector for use in either
, + R P .
pRevTRE minCMV el 'merEStH gh % RevTet-Off or RevTet-On System 6137-1
RevTet™ Accessory Vectors
pRevTet-Off-IN ﬂ 5'LTR H yt H tetR . IRES Can be used for quickly establishing 6134-1
a Tet-Off cell line
Bidirectional Tet Vectors
DBI-G C— PrainCMV Response vectors for monitoring expression 6150-1
of a target gene via expression of a
coregulated reporter or for regulating
6152-1

pBI gene of interest |@zTe YV PmincMV gene of interest J
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Infinity™ Human Mammary Epithelial Cell Line

Telomerase-immortalized normal human breast epithelial cells

« Extended lifespan
» Normal phenotype & genotype

* More useful than transformed
breast cell lines

CLONTECH introduces the third member of our
Infinity™ family of telomerase-immortalized cell
lines: the hnTERT-HME1 human mammary
epithelial cell line, which joins hTERT-RPEL
(retinal pigment epithelium; 1) and hTERT-BJ1
(foreskin fibroblast; 2). Infinity Cell Lines
stably express human telomerase reverse
transcriptase (hTERT), which preserves
telomere length and allows the cells to divide
indefinitely while retaining normal function and
phenotype (3, 4).

Infinity Cell Lines provide a uniform, stable,
and perpetual source of untransformed cells
for a wide range of cellular studies, including
any assays or gene expression studies requiring
long-term growth of cells. The unlimited
lifespan of these cells also makes them
valuable for studies of aging and the
progression of cancer and other diseases.
hTERT-HMEL cells are particularly useful for
sorting out the stages of breast cancer
development. With a long-living normal breast
cell line, you can observe changes over time,
and can introduce genetic alterations without
the complications of a transformed cell line.

Opens a new door in breast cancer research
One of the most commonly used cell lines for
breast cancer research is MCF7, a breast tumor
line. MCF7, while extremely useful for some
purposes, is plagued by the problems of a
transformed cell line, such as anchorage
independence, aneuploidy, and expression of
high levels of the estrogen receptor. Because
the cells are altered, experimental findings
using MCF7 may not accurately reflect normal
cell behavior.

Infinity HMEZ1 Cells overcome these limitations,
providing both the extended lifespan of
transformed cells, and the appearance and
behavior of normal primary cells. Infinity
Cell Lines take advantage of the discovery
that primary cells expressing telomerase
become immortalized (3-8). As shown

36-bp

internal
8 8 — standard

control

Figure 1. Telomerase activity of hTERT-HMEL cells.
hTERT-HME1 cells were analyzed for telomerase
activity using TRAP (telomerase repeat amplification
protocol). Lane 1: lysis buffer (negative control) Lane 2:
MDA-MB-321 (transformed cell line for positive control).
Lane 3: HMEL cells. Lane 4: hTERT-HMEL1 cells. Data
provided courtesy of Dr. Jerry Shay; University of Texas
Southwestern Medical Center; Dallas, TX.

in Figure 1, the primary HME cells are hTERT-
negative, whereas hTERT-HMEL cells have
telomerase activity similar to that found in
transformed cells.

hTERT expression releases Infinity Cells from
senescence, compared to unmodified primary
cells, which senesce and die after a few dozen
population doublings. In addition, the
telomeres of the Infinity Cells’ chromosomes
have been shown to be maintained or extended
in comparison to the parental cells that do not
express exogenous telomerase (3, 7).

Table | summarizes the differences between
primary breast cells, hTERT-HME1 cells, and
MCF7 breast cancer cells. With the
addition of hTERT, the doubling time of HME
cells is as low as MCF7, but the hTERT cells are
estrogen receptor-negative. The hTERT cells
have an average telomere length between that
of the other two cell lines, retain requirements
for defined growth medium, and do not lose
anchorage dependence.

The hTERT-HMEL Cell Line is suitable for any
cell-based studies, but the cells are particularly
useful for understanding the response to and
production of growth factors, factors
controlling expression of mammary-specific
properties, and the progressive events leading
to malignancy. hTERT-HMEL cells have the
additional advantage of growing in defined,
serum-free medium and are therefore more
amenable to cellular studies, especially to
unravelling the role of particular oncogenes
and tumor suppressors in growth control.

Infinity™ Cells look & act like normal cells
CLONTECH extensively tests all Infinity Cell
Lines to ensure that, despite continued
passaging, they maintain a normal phenotype
and are genetically stable. Even after hundreds
of population doublings, Infinity cells adhere to
tissue culture surfaces, are inhibited by contact
and serum deprivation, respond normally to
Gl and G2 phase blockers and spindle
inhibitors, do not grow in soft agar or form
tumors in nude mice, and do not acquire
abnormal karyotypes (4-8).

Now you can choose from three types of
telomerase-immortalized cell lines—fibroblast
and two types of epithelial—to replace primary
or transformed cell lines in long-term studies.
For biochemical and physiological studies of
cell growth, or for creating genetically modified
cell lines, Infinity Cell Lines are the ideal choice.

Infinity” Cells Undergo
Rigorous QC Testing

CLONTECHs extensive quality control testing
ensures that Infinity Cells...

e Areviable after freezing; = 50%
viability after 48 hours in culture

e Maintain a primary cell
morphology and function

< Are free of bacteria, fungi, and
Mycoplasma

= Test negative for HIV, hepatitis B,
and hepatitis C
Are contact inhibited
Actively express telomerase
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Table I: Comparison of human mammary epithelial cells (HME) + hTERT Product _ Size Cat#
to MCF7 breast adenocarcinoma cells hTERT-HME1 CellLine 1 ml C4002-1
hTERT-BJ1 Cell Line 1ml C4001-1
. Infinity™ hTERT-RPE1 Cell Line 1ml C4000-1
Primary HME (9) hTERT-HME1 MCF7
Source Normal tissue Normal tissue Breast
adenocarcinoma
References
Morphology Epithelial Epithelial Epithelial 1. Telomerase-lmmortalized hTERT-RPE1 Cell Line

(July 1999) CLONTECHniques XIV(3):2-3.

Karyotype Normal, diploid Normal, diploid Aneuploid 2. Infinity Telomerase-Immortalized Cell Lines
Growth media Defined Defined S (January 2000) CLONTECHniques XV(1):12-13.
3. Bodnar, A. G, etal. (1998) Science 279:349-352.
Doubling time 56 39 39 4. Jiang, X. R, etal. (1999) Nature Genet.
(hours) 21:111-114.
. X . 5. Vaziri, H. & Benchimol, S. (1998) Curr. Biol. 8:
Estrogen receptor Negative Negative Positive 279-282.
p16 Negative Negative Negative 6. Wang, J., etal. (1998) Genes Devel. 12:1769-1774.
7. Yang, J., etal. (1999) J. Biol. Chem.
p53 +/+ +/+ +/+ 274:26141-26148.
8. Morales, C. P, etal. (1999) Nature Genet.
Telomerase activity Negative Positive Positive 21:115-118.
9. Shay, S. W., etal. (1993) Oncogene 8:1407-1413.
Average telomere length 4.5 5.6 7.0
kb Notice to Purchaser
- Tel -immortalized cell li ided under at least
e e T 9 e of the following: UK Patent GB 2 317 861 B. Swiss Patent cB2 672,
growth and Published PCT Applications W098/14592 and WO098/14593.

Additional patent rights are pending worldwide. These cells are sold
to purchase under a restricted use license.

A license is required for users at commercial companies. For more
information, please contact the Geron Corporation, Attention:
Director, Corporate Development, at (650) 473-7734, Fax (650) 473-
7701, or e-mail to corpdev@geron.com.

iii Employment Opportunities

At CLONTECH Laboratories, Inc., we develop  Our continued success has created the If you would like to join an elite group of talent-
and manufacture tools for life science following opportunities: ed individuals, send your resume indicating the
research. Our mission is to be a global leader R h Scientist IV position of interest to

in hiah-auality i i i esearch Scientis

in high-quality innovative products for the life CLONTECH Laboratories, Inc.

science market. Our expertise in cDNA array o« Production Staff .
technology, PCR, two-hybrid analysis, gene . 1020 East Meadow Circle
expression, GFP and other reporter systems, ~ © Sales Territory Manager Palo Alto, CA 94303-4230

and other molecular biology applications MarCom Writer/Editor Attn: Human Resources

enables us to be a .Ieader in.cutting-edge rechnical Writer Fax: 650-354-0775
technologies. We firmly believe that our E-mail: hr@clontech.com
employees and our customers are our

most valuable assets. Visit us at www.clontech.com
EOE/AAIMIF
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Living Colors™ Endosome Localization Vectors

See endosomes labeled with green, cyan, or yellow fluorescent protein

» Watch endosomal vesicle trafficking
in living cells in real time

» Monitor endocytosis of labeled
receptors by co-localization

« Combine with other subcellular
localization vectors for dual
or triple labeling

CLONTECH introduces three new Living Colors™
Subcellular Localization Vectors that label
endosomes with enhanced green fluorescent
protein (EGFP), enhanced cyan fluorescent
protein (ECFP), or enhanced yellow
fluorescent protein (EYFP). pEGFP-Endo,
pECFP-Endo, and pEYFP-Endo express
fluorescent proteins fused to the endosome-
localized protein RhoB. These vectors allow
you to observe movement of the vesicles of
the endocytic pathway in living cells by
fluorescence microscopy (Figure 1)—either
through time-lapse photography or by watching
in real time. Visit www.bch.bris.ac.uk/staff/
Mellor/docs/protocols/gfp.html to see
vesicle movements in time lapse (along with a
detailed protocol on how to use the marker).

By using these vectors to visualize endosomes,
you can monitor the internalization of labeled
receptors or ligands by co-localization with the
RhoB-fluorescent protein fusion. Additionally,
they can be used to see endocytic vesicles
in fixed cells. These new vectors can be
combined with other subcellular localization
vectors (Figure 2; Table 1) for dual or
triple labeling studies.

RhoB is entirely localized to both early and late
endosomes, which makes it a useful marker of
the lifespan of these cellular compartments.
Figure 1 shows the specificity of the
colocalization of EGFP-RhoB with another early
endosomal marker, EEAL.

Quick and easy visualization

These vectors work in a wide range of
mammalian cell types. Simply transfect the
vectors into cells using standard transfection
techniques and proceed with your experiment
under the microscope. Because RhoB is toxic
to cells over time, we recommend using the

Figure 1. The Living Colors™ Endo Vectors express fluorescent proteins targeted specifically to endosomes. Vero
cells were transiently transfected with pEGFP-Endo, then fixed and immunostained for the early endosomal marker
EEA1 using Cy5-conjugated secondary antibody. Panel A shows the EGFP fluorescence, Panel B shows EEA1
immunostaining, Panel C is an overlay of images A and B, showing the co-localization of RhoB-EGFP and EEAL, which
indicates the localization of RhoB-EGFP to endosomes. Micrographs courtesy of Dr. Harry Mellor, Department of

Biochemistry, University of Bristol, UK.

cells for experiments within 24 hours of
transient transfection.

At low to moderate levels of expression, the
RhoB-EGFP fusion protein does not have any
detectable effect on endosomal trafficking.
Endocytic vesicles move on microtubule tracks,
and endosomal motion can clearly be seen in
the cell with real-time microscopic analysis.
For photographing the endosomes, fast shutter
speeds (~200 msec) are required to prevent
blurring of the images.

These endosome localization vectors also
contain a c-Myc epitope. The addition of c-Myc
allows you to identify the fusion protein using
our c-Myc antibodies (#3800-1 & #3801-1)
independently of fluorescence in fixed cells.

Peroxisomes

Endosomes

Actin & Tubulin

EGFP

EYFP
©® ecrp
® DsRed

Clarify the role of endosomes

RhoB—a GTPase that is a member of the Ras
superfamily—has been shown to be localized
to early endosomes, recycling endosomes, and
multivesicular bodies, but not to mature
lysosomes (1).

RhoB regulates receptor traffic through
activation of PRK kinases. The RhoB-EGFP
fusion protein does not bind PRK completely,
which makes it useful for imaging endocytic
traffic at low levels of expression. Because of
the decreased binding of PRK, we do not
recommend using these vectors for studying
RhoB function specifically.

Mitochondria
[ N J

Plasma
membrane
[
Nucleus
[

Endoplasmic
reticulum

Golgi apparatus

Figure 2. Organelles targeted by Living Colors™ Subcellular Localization Vectors.
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Living Colors™ Vectors. coninea

An extensive line of localization vectors
Table | shows our extensive line of subcellular
localization vectors for labeling cellular
structures with vivid colors. By using multiple
vectors labeled with different color variants, you
can monitor the location of subcellular
structures relative to each other or relative to
fluorescently labeled proteins. Also, targeting
a fluorescent protein to a specific organelle
allows you to mark the structure for destruction

using laser ablation microsurgery—providing
insights into the function of a given subcellular
structure (2, 3).

References

1. Adamson, P, et al. (1992) J. Cell Biol. 119:617-627.

2. Khodjakov, A., et al. (1997) Cell Motil.
Cytoskeleton 38:311-317.

3. Living Colors Subcellular Localization Vectors
(April 2000) CLONTECHniques XV(2):24-25.

Table I: Living Colors™ subcellular localization vectors

Targeted

subcellular Color variants Localization Potential

structure available tag or gene applications
Endosomes Green, cyan, yellow RhoB * Observe movement of

Mitochondria

Nucleus

Endoplasmic

reticulum

Golgi apparatus

Plasma

membrane

Peroxisome

Actin filaments

Microtubules

Cyan, yellow, red

Cyan, yellow

Cyan, yellow

Cyan, yellow

Green, cyan, yellow

Green, cyan, yellow

Green, yellow

Green, yellow

*nuclear localization signal

Targeting sequence
from subunit VIII
of cytochrome c oxidase

SV40 T-antigen NLS*;
3 tandem repeats

Targeting sequence of
calreticulin;
KDEL retrieval sequence

Targeting sequence from
human B 1;
4-galactosyltransferase

Palmitoylation domain
of neuromodulin;
farnesylation sequence
from Ha-Ras (pEGFP-F)

Peroxisomal targeting
signal 1 (PST1)

Human B-actin

Human a-tubulin

vesicles of endocytic
pathway
* Monitor endocytosis of

labeled receptors or ligands

« Study normal & disease
state

* Track mitochondrial
dynamics

« Study nuclear import

* Track cell lineage

» Monitor cell growth
& division

* Visualize tubules &
cisternae

« Track morphology &
intracellular distribution

* Study organelle dynamics
« Track morphology &
intracellular distribution

« Study membrane
dynamics & protrusions

* Monitor membrane-
associated changes
during apoptosis

» Monitor movement,
segregation, biogenesis
& degradation

« Study peroxisome
purification

« Study cytoskeletal dynamics
» Monitor co-localization with

associated proteins or
organelles

* Study cytoskeletal dynamics
» Monitor co-localization with

associated proteins or
organelles

Product Size Cat. #
PECFP-Endo Vector 20ug  6934-1
PEGFP-Endo Vector 20ug  6935-1
pEYFP-Endo Vector 20ug 6936-1
pDsRed1-Mito Vector ~ 20pg  6928-1
PECFP-Mito Vector 20ug  6903-1
PEYFP-Mito Vector 20pg  6115-1
PECFP-Nuc Vector 20ug  6904-1
PEYFP-Nuc Vector 20ug  6905-1
PECFP-ER Vector 20pg  6907-1
PEYFP-ER Vector 20pg  6906-1
PEGFP-F Vector 20ug  6074-1
pECFP-Golgi Vector 20ug  6908-1
PEYFP-Golgi Vector 20pug  6909-1
PECFP-Mem Vector 20ug  6918-1
PEYFP-Mem Vector 20pg  6917-1
PECFP-Peroxi Vector 20ug  6931-1
PEGFP-Peroxi Vector 20ug  6932-1
PEYFP-Peroxi Vector 20ug  6933-1
PEGFP-Actin Vector 20ug  6116-1
PEYFP-Actin Vector 20ug  6902-1
PEGFP-Tub Vector 20ug 6117-1
PEYFP-Tub Vector 20ug 6118-1

For Profit Entities:

Noncommercial Use: Before placing an order for a DsRed vector,
you must obtain a copy of the Royalty-Free Research and Site
License agreement from either our web site or by contacting your
local representative. After you have reviewed, signed, and returned
the document to CLONTECH, you will be able to place an order for
any DsRed vector. No license fee will be required. For Commercial
Use: Please contact the Cell Biology Product Manager at extension
7816 (at either 800-662-2566 or 650-424-8222).

Notice to Purchaser

Use of Living Colors™ DsRed1 is limited to research purposes only
and may not be sold, modified for resale, or used for commercial
purposes. Commercial use of DsRed1 requires an alternative
license, the terms of which can be obtained upon inquiry to the
Product Manager for Cell Biology at 800-662-2566 or 650-424-8222,
extension 7816. CLONTECH is in the process of patenting various
aspects of the DsRed1 technology.

Use of CLONTECH's Living Colors™ products containing DNA
sequences coding for mutant Aequorea victoria green fluorescent
protein (GFP) variants or proteins thereof requires a license from
Aurora Biosciences Corporation under U.S. Patent Nos. 5,625,048;
5,777,079; 6,054,321; 5,804,387; and other pending U.S. and foreign
patent applications. In addition, certain CLONTECH products
are made under U.S. Patent No. 5,804,387 licensed from
Stanford University.

Not-For-Profit research institutes or entities are granted an
automatic license with the purchase of this product for use in
non-commercial internal research purposes, the terms of which
are disclosed in detail in the license that accompanies the ship-
ment of this product. Such license specifically excludes the right to
sell or otherwise transfer this product or its components to third
parties.

For-Profit research institutes or entities must obtain a license from
Aurora Biosciences Corporation. Please contact: Court Turner at
858-404-8416 or Fax 858-404-6743 or www.aurorabio.com. Please
contact CLONTECH directly for any other assistance, including
purchasing and technical support.

All companies and institutions purchasing Living Colors™ products
will be included in a quarterly report to Aurora Biosciences
Corporation, as required by the CLONTECH/Aurora license agree-
ment.
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