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At Your Service

Germany: 0800.182.5178
Austria: 0800.296.141
Switzerland: 0800.563.629
UK: 0808.234.8063

Europe : +33 (0) 139 046 880

At Clontech we are dedicated to providing you with high quality customer service!
10 find friendly, knowledgeable people who can assist you, just call. . .

Customer Service

Customer Service Representatives are available to help you from
9:00 am to 6:00 pm CET, Monday through Friday.You can also e-
mail questions and orders to orders@clontech-europe.com or fax
them to +33 (0) 139 046 870.

Technical Support

Technical Support Specialists are available to help you from 9:00
am to 6:00 pm CET, Monday through Friday. If you are unable

to call during business hours, you can e-mail your questions to
tech@clontech-europe.com or fax them to +33 (0) 139 046 870.

European Territory Managers

Need more information about a product? Contact your local
Territory Manager—your Clontech product expert! Please email
us at info@clontech-europe.com for specific contact details in
your area.

Request Product Literature

Email: info@clontech-europe.com
Web: www.clontech.com

or contact your local distributor
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International Contacts

CORPORATE HEADQUARTERS
Clontech Laboratories, Inc.
Tel: +1.650.919.7300
e-mail: tech@clontech.com

ASIA PACIFIC

Clontech Laboratories, Inc.
Tel: +1.650.919.7300
e-mail: tech@clontech.com

EUROPE
Takara Bio Europe/Clontech Takara Bio Inc.

Tel: +33.(0)1.3904.6880 Tel: +81.(0)77.543.6116

e-mail: info@clontech-europe.com web: clontech.takara-bio.co.jp

JAPAN
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International Offices and Distributors

ARGENTINA
Biocientifica
Tel: +54.11.4857.5005
Fax: +54.11.4857.1004

AUSTRALIA

Scientifix Pty. Ltd.

Tel: +61.(0)3.8540.5900
Tel: 1800.007900 toll free
Fax: +61.(0)3.9548.7177

AUSTRIA

Clontech

Tel: 0800.296.141

Fax: +33.(0)1.3904.6870
info@clontech-europe.com

eubio

Tel: +43.1.895.01.45
Fax: +43.1.895.01.45.14
eubio@eubio.at
www.eubio.at

BALTIC STATES—ESTONIA,
LATVIA, LITHUANIA

AH diagnostics

Tel: +358 (0)9.350.91.00
Fax: +358.(0)9.350.91.022
ahdiagnostics @ahdiagnostics.fi
www.ahdiagnostics.fi

Bionordika Finland OY
Tel: 09-42500710

Fax: 09-42500711
info@bionordika.fi
www.bionordika.fi

BELGIUM

Westburg BV

Tel: 0800-19815

Fax: +31.33.495.1222
info@westburg.eu
www.westburg.eu

BOSNIA & HERZEGOVINA
Gorea plus d.o.o.

Tel: +395 (0)1336.9610
Fax: +395 (0)1336.9611
gorea@gorea-plus.hr
www.gorea-plus.hr

BRAZIL

Sinapse Biotecnologia
Tel: +55.11.2605.5655

Fax: +55.11.2605.5655 (ext
104)

CANADA

Clontech Laboratories, Inc.
Tel: 800.662.2566

Fax: 800.424.1350

CHILE

Gene X-Press

Tel: +56.2.245.4805 ext. 107
Fax: +56.2.245.4805 ext. 107

CHINA

Takara Biomedical Biotech-
nology (Beijing) Co., Ltd.
Tel: +86.(0)10.8072.0985
Tel: +86.(0)10.8072.0986
Fax: +86.(0)10.8072.0989

Clontech

COLOMBIA

LABB - Luis Alfredo
Bastidas Barajas
Tel: 57.1.6482566
Fax: 57.1.2586585

CROATIA

Gorea plus d.o.o.

Tel: +395 (0)1336.9610
Fax: +395 (0)1336.9611
gorea@gorea-plus.hr

www.gorea-plus.hr

CZECH REPUBLIC
KRD obchodni
spolecnost s.r.o.

Tel: +420.257.013.400
Fax: +420.257.013.405
krd@krd.cz
www.krd.cz

DENMARK

BioNordika (Denmark) A/S
Tel: +45.39.56.20.00

Fax: +45.39.56.19.42
bionordika@bionordika.dk
www.bionordika.dk

EGYPT

Maadi Medical Supplies
Tel: +202.378.19.46

Fax: +202.380.30.28
maadi.med @tedata.net.eg
www.maadimed.net

FINLAND

AH diagnostics

Tel: +358.(0)9.350.91.00
Fax: +358.(0)9.350.91.022
ahdiagnostics @ahdiagnostics fi
www.ahdiagnostics.fi

Bionordika Finland OY
Tel: 09-42500710

Fax: 09-42500711
info@bionordika.fi
www.bionordika.fi

FRANCE

Ozyme

Tel: +33.1.34.60.24.24
Fax: +33.1.30.45.50.35
info@ozyme.fr
www.ozyme.fr

GERMANY

Clontech

Tel: 0800.1825.178

Fax: +33.(0)1.3904.6870
info@clontech-europe.com

GREECE

Labsupplies

Tel: +30.210.7294603
Fax: +30.210.7294606
labsupplies@otenet.gr
www.labsupplies.gr

HONG KONG

Bio-Gene Technology Ltd.
Tel: +852.2646.6101

Fax: +852.2686.8806

HUNGARY

Central European
Biosystems KFT.

Tel: +36.23.502.195

Fax: +36.23.502.196
cebiosys@cebiosys.com
www.cebiosys.com

INDIA

DSS Imagetech Pvt. Ltd.
Tel: 91.11.26950325

Fax: 91.11.26959382

INDONESIA

PT MULTILAB
ADISURYA MANDIRI, Inc.
Tel: +62.21.634.0914

Fax: +62.21.634.0914

ISRAEL

Danyel Biotech Ltd.
Tel: 1.800.711.911
Tel: 08.936.6066
Fax: 08.936.6056

IRAQ

ALISKANDER Medical
Scientific Bureau

Tel: 07814348969

Tel: 07706268616

Tel: 07901348557

Fax: 07400144067
iskandermedicalgroup
@yahoo.com

ITALY

Diatech Lab Line Srl

Tel: +39.0731.213.243

Fax: +39.0731.213.239
marketing @diatechpgx.com
diatechpharmacogenetics.com

JAPAN

Takara Bio Inc.

Tel: +81.(0)77.543.6116
Fax: +81.(0)77.5643.9254

JORDAN

Genetics Company

“El Weratha Company”
Tel: +962 6 553640

Fax: +962 6 5536398
info@genetics-jo.com
www.genetics-jo.com

KOREA

Takara Korea Biomedical Inc.
Tel: +82.(0)2.2081.2525

Fax: +82.(0)2.2081.2500

LUXEMBURG
Westburg BV

Tel: 0800 - 19815
Fax: +31.33.495.1222
info@westburg.eu
www.westburg.eu

MALAYSIA
Interscience Sdn. Bhd.
Tel: +603.57409888
Fax: +603.57409866

MEXICO

Apco Inc. / Uniparts, S.A.
Tel: 52.55.52.81.4718
Fax: 52.55.52.81.4722

NETHERLANDS
Westburg BV

Tel: +31.33.495.0094
Fax: +31.33.495.1222
info@westburg.eu
www.westburg.eu

NEW ZEALAND
Norrie Biotech

Tel: +64.(0)9.534.3559
Fax: +64.(0)9.534.0397

NORWAY

AH diagnostics as

Tel: +47.2323.3260

Fax: +47.2323.3270
ahdiag@ahdiag.no
www.ahdiagnostics.no

PAKISTAN

Global Marketing Services
(GMS)

Tel: +92.51.484.1641

Fax: +92.51.48.41.861
info@gms-world.com
www.gms-world.com

PHILIPPINES

Diamed Enterprise

Tel: +63.(0)49.536.0625
Fax: +63.(0)49.536.0625

POLAND (NORTH)
DIAG-MED

Tel: +48.22.8389.723
Fax: +48.22.8389.732
biuro@diag-med.pl

POLAND (SOUTH)
Immunogen sp. z 0.0.

Tel: +48.(32).249.4020

Fax: +48.(32).241.3184
office@immunogen.pl
http://www.immunogen.pl/

PORTUGAL

ENZIfarma S.A.

Tel: +351.21.421.9330
Fax: +351.21.421.9339
enzifarma@enzifarma.pt
http://www.enzifarma.pt/

REPUBLIC OF IRELAND
& NORTHERN IRELAND
Unitech LTD

Tel: +353.01.4048.300
Fax: +353.01.4048.333
info@unitech.ie
www.unitech.ie

ROMANIA

WATT Distributor
Tel: +40.251.417.664
Fax: +40.251.598.501
info@watt.ro
www.watt.ro

SINGAPORE
Biomed Diagnostics
Private Ltd.

Tel: +65.6298.4347
Fax: +65.6298.4723

SLOVAKIA

KRD molecular technologies
Tel: +421.2.4564.0436

Fax: +421.2.4564.0437
kancelaria.ba@krd.cz
www.krd.cz

SLOVENIA

Medias International d.o.o
Tel: +386.1.5202.300

Fax: +386.1.5202.495
info@medias-int.si
www.medias-int.si

SOUTH AFRICA
Separations

Tel: +27.11.919.1100
Fax: +27.11.919.1200
info@scb.co.za
www.separations.co.za

SPAIN

Conda Laboratories

Tel: +34.91.761.0200

Fax: +34.91.656.8228
tech@condalab.com
www.condalab.com

SWEDEN

BioNordika (Sweden) AB
Tel: +46.(0).8.30.60.10
Fax: +46.(0).8.30.60.15
info@bionordika.se
www.bionordika.se/

SWITZERLAND

Clontech

Tel: 0800.563.629

Fax: +33.(0)1.3904.6870
info@clontech-europe.com

TAIWAN

Unimed Healthcare Inc.
Tel: +886.(0)2.2720.2215
Tel: +886.(0)2.2720.2216
Fax: +886.(0)2.2723.3666

THAILAND

ITS Thailand Co., Ltd.
Tel: +66.2.369.1793
Fax: +66.2.369.1794

TUNISIA

SLIM LAB

Tel: +216.74.20.01.05
Fax: +216.74.20.05.43
slimlab@planet.tn

TURKEY

TEZ lleri Teknolojiler ve
Tel: +90.312.266.2470
Fax: +90.312.266.2472
info@tez.com.tr
www.tez.com.tr/

UNITED KINGDOM
Clontech

Tel: 0808.234.8063

Fax: +33.(0)1.3904.6870
info@clontech-europe.com

www.clontech.com
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Ordering Information

Placing an order

By fax: +33 (0)1 3904 6870

By telephone:  Germany: 0800.182.5178
Austria: 0800.296.141
Switzerland: 0800.563.629
UK: 0808.234.8063
Europe : +33 (0) 139 046 880

By e-mail: orders@clontech-europe.com

By mail: Takara Bio Europe, SAS
Attention: Customer Service Department
2, Avenue du Président Kennedy
78230 Saint-Germain-en-Laye
France

Online: www.clontech.com

To expedite your order, please provide the following information:
¢ Customer account number
¢ Shipping address
¢ Billing address
¢ Purchase order number
¢ Catalog number and product description
¢ Size and quantity of product
¢ Purchaser’s name and telephone number
¢ End user’s name and telephone number
VAT number if applicable

Place an order 24 hours a day

Orders to be shipped to UK, Germany, Austria and Switzerland can be placed 24 hours a day by fax or
e-mail. Customer Service Representatives are available between 9:00 am and 6:00 pm Central European
Time, Monday through Friday to take your order. In most cases, orders are shipped within 24 hours. No
minimum order quantity is required.

General Terms and Conditions

We are shipping these goods subject to the General Terms and Conditions detailed herein (the “Terms”).
You will be deemed to have assented to these Terms unless you have notified our Customer service
department within 48 hours and returned the goods to us within 15 days after your receipt of the goods
in good condition (storage has to be made as specified on the product documentation included in the
shipment). Our failure to object to provisions contained in any purchase order or other form or document
from you shall not be construed as a waiver of these Terms or an acceptance of any such provision.These
Terms, including all writings incorporated herein by reference, any quotation issued to you by us, and
those specific terms of a purchase order or other document that are either consistent with these Terms or
expressly agreed upon by us in writing, constitute the entire contract between us, and supersede all prior
agreements and understandings between us, whether written or oral, relating to the subject matter hereof.
In the event of a conflict, a quotation takes precedence over these Terms, and a written contract signed

by both of us takes precedence over either. If one or more of these Terms are held to be invalid, illegal, or
unenforceable by a court of competent jurisdiction, the remaining Terms shall be unimpaired.

All products are supplied on the condition that they are used for research purposes only unless expressed
in writing differently by us.They are not to be used for drug or diagnostic purposes, nor are they intended

—
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Ordering Information continued
General Terms and Conditions continued

for use in or on humans. By accepting delivery of our products you are expressly agreeing to use our
products for research purposes only. We recommend that our products be used in accordance with

the local guidelines relevant to the NIH guidelines in the US developed for genetic research. Clontech
Laboratories, Inc. & Takara Bio Inc. products (the “Products”) may not be resold, modified for resale, or
used to manufacture commercial products without written approval from Clontech Laboratories, Inc. Some
Products may require a license before purchasing. For licensing information, please contact a licensing
representative at +1 650.919.7320 or e-mail licensing @clontech.com or e-mail tech @clontech-europe.com.
No license or immunity under any patent is either granted or implied by the sale of any of our products
except as may be given in any respective label license or limited use statement (all such statements or
licenses being incorporated herein by reference as if set forth herein in their entirety). You should evaluate
whether your use of the Products requires permission from any third parties. Takara Bio Europe, SAS
disclaims any and all responsibility for any injury or damage which may be caused by the failure of the
buyer or any other person to use these products in accordance with the conditions outlined herein and on
the Certificate of Analysis or product manual. The Products are warranted to meet our product specifications
in effect at the time of manufacture as set forth on the applicable Certificate of Analysis. If you experience

a technical problem with any product, please contact the Technical Support Department promptly by
telephone or fax (see contact details on page 9), e-mail (tech @clontech-europe.com) or contact the relevant
distributors your order was placed with. Takara Bio Europe, SAS expressly warrants that this product
conforms to the specifications set forth on the applicable Certificate of Analysis. Notice of nonconforming
products must be made toTakara Bio Europe, SAS prior to the end date of the product shelf life as specified
in the Certificate of Analysis pertaining to the product. If Takara Bio Europe, SAS determines that this
product does not conform to the said specifications, we will replace this product at no additional cost to
you. This limited warranty shall not extend to anyone other than the original purchaser of the product.

This product warranty limits Takara Bio Europe, SAS’s liability to the replacement of the product only.This
limited warranty applies to all Takara Bio Europe, SAS sales made domestically or international. Takara Bio
Europe, SAS disclaims all other warranties, either express or implied, including without limitation implied
merchantability or fitness for a particular purpose, or similar obligations on the part of Takara Bio Europe,
SAS.

Any provision herein to the contrary notwithstanding, in no event, shall Takara Bio Europe, SAS be liable
for loss of profits, loss of use or direct, indirect, punitive, special, incidental, or consequential damages,
including but not limited to loss of research or development, anticipated profits or other economic loss,
even thoughTakara Bio Europe, SAS may have been advised or may otherwise know of the possibility

of such damages. In no event shall the liability of Takara Bio Europe, SAS arising in connection with any
products or with delivery, use, or performance of the same (whether such liability arises from a claim based
on contract, warranty, tort or otherwise) exceed the actual amount paid for the product.
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Changes, Cancellations or Returns

Orders for regularly stocked items may be cancelled at no charge provided that we receive notice before
the order is processed for shipping. Cancellations after the order is processed for shipping is usually not
possible and will in all circumstances be subject to a restocking fee. Additions to an order after processing
and shipping may be subject to additional freight and ice charges. Products should be inspected upon
receipt. Our Customer Service Department must be notified in written of any claims for shortages or
damages within 48 hours of receipt of the goods or they shall be accepted by you and deemed to conform
to the Terms. Authorization for all product returns must be approved by our Customer Service Department
and a return authorization number given to you prior to the return of goods. In order to receive credit, the
products must be returned in their original, received condition unless you, like in some instances of defect
or damaged product, are required by us to destroy the product at your site. A freight and restocking charge
shall be charged on returns that are not the result of any error or fault of Takara Bio Europe. Not all items
will be authorized for return, due to temperature and packing requirements. Items authorized for return
must arrive at our facilities in a state satisfactory for resale to be eligible for product credit. Goods may not
be returned for credit more than 15 days (contact to receive authorization must be taken within 48 hours)
after your receipt of the goods. Shipping charges will not be credited. Cancellations received after shipment
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Ordering Information continued

of the order but before receipt at the customer’s site are subject to the same restocking fees and Terms
stated here. Orders for custom products or custom packaging may not be cancelled without the express
written consent of Takara Bio Europe. Custom products or custom packaging refers to any products that is
manufactured for a specific customer and are not routinely offered for sale to other customers.

Pricing and Payment Terms

We reserve the right to delete or change specifications, including price, at any time without notice. For
the most up-to-date pricing information on any product, please refer to our website www.clontech.com or
contact the Customer Service Department, yourTerritory Manager or your local distributor.

Unless a purchasing account and a credit limit have been established, a prepayment might be required.
Payment should be done by check or bank transfer using European IBAN and SWIFT codes, SEPA payment
possible. For open account shipments, payment terms are net 30 days from date of invoice in the currency
indicated on the invoice. No discount is granted for payments before the due date. If you fail to pay

any invoice when due, Takara Bio Europe may charge you a late payment charge equal to 3 times valid
official French interest rate. If the account or any part thereof is referred for collection, you agree to pay

all collection costs and attorney’s fees. If you are a tax-exempt agency, please submit a copy of your tax
exemption certificate or your VAT number with your purchase order or fax a copy to Attn: Customer Service
at: +33.1.3904.6870.

Shipping Information

All shipments are FCA Lognes (France). Takara Bio Europe, SAS is not liable for any delay, loss or damage
to the product during the course of shipment. This includes accidents, theft, vandalism, labor difficulties or
disputes, weather extremes, other acts of nature, or any other circumstances. At our discretion, we may
issue a product credit or refund for the product value and shipping charges. Any use tax, sales tax, excise
tax, duty, inspection or testing fee, or any other tax, fee or charge imposed by any governmental authority,
on or measured by the transaction between us shall be paid by you in addition to the prices quoted or
invoiced. If we are required to pay any such tax, fee or charge, you shall reimburse us therefore or provide
us at the time the order is submitted an exemption certificate or other document acceptable to the authority
imposing the tax, fee or charge. Shipping charges are prepaid and will be added to your invoice.

Orders within Germany, Austria, Switzerland and UK are shipped by the following carriers:
¢ Orders requiring ice: shipped via express carrier
¢ Orders requiring no ice: shipped via express carrier
¢ Hazardous items: shipped by an appropriate carrier.

Normally, all items are shipped in a single shipment. If this is not possible, we will ship a partial order.
Additional freight and ice charges may be applied to partial shipments. If you do not want a partial
shipment, please indicate this when placing your order.

For the latest update of our terms and conditions, please see www.clontech.com.

Clontech

www.clontech.com

Licensing statements: See page 242
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PCR Products

Application
Method Development

High Yield PCR

Dry Master Mixes

Whole Genome SNP
Detection

Direct PCR
High Fidelity PCR

PCR Cloning

Long and Accurate PCR

Complex Template
Amplification

cDNA Amplification
Mutagenesis

Routine PCR
Reverse Transcription

One-Step RT-PCR (endpoint)
Quantitative PCR (qPCR)

Hot Start PCR

Accessories

PCR Purification Products

Enzyme

PCR Intro Pack, includes:
Titanium® Tag DNA Polymerase
Advantage® 2 Polymerase Mix
Advantage HD Polymerase Mix
Advantage Genomic LA Polymerase Mix

Titanium Taq

Advantage 2

HighYield PCR EcoDry™ Premix

High Fidelity PCR EcoDry Premix

RNA to cDNA EcoDry Premix

Titanium DNA Amplification Kits

Terra™ PCR Direct

Advantage HD

Advantage HF 2

Advantage 2

Advantage HD

Advantage HF 2

Advantage 2

Advantage Genomic LA

Advantage GC Genomic LA

Advantage GC Genomic LA

Advantage GC 2

Advantage cDNA Polymerase Mix
Diversify™ PCR Random Mutagenesis Kit
Transformer™ Site-Directed Mutagenesis Kit
Titanium Taqg

SMARTScribe™ Reverse Transcriptase
SMART™ MMLV Reverse Transcriptase
RNA to cDNA EcoDry Premix

Advantage RT-for-PCR

Mir-X™ miRNA First Strand Synthesis Kit
Titanium One-Step RT-PCR Kit

SYBR® Advantage qPCR Premix

SYBR Advantage GC qPCR Premix

Terra qPCR Direct SYBR Premix

Mir-X miRNA gRT-PCR SYBR Kit
TagStart™ Antibody

Pages
15

16
17

18
18
32

19

20-21

22
23

17
22
23

17
24
24

24
25

26

27
28

16

30
31
32
33
37

34

35
35
36
37

38

(Please note that all of our PCR enzymes are supplied with an integrated hot

start antibody.)
qPCR Human Reference cDNA and Total RNA
Advantage UltraPure Nucleotides

QuickClean Enzyme Removal Resin
CHROMA SPIN™ Columns
CHROMA SPIN HT 96-Well Plate

Ask for the new Takara catalogue to see our full PCR product range!

www.clontech.com
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PCR Enzyme Systems Overview

Your Partner in PCR

At Clontech, we are committed to offering you the highest quality
PCR products available to ensure your success. In addition to
upholding our rigorous ISO 9001:2000 certification and some

of the industry’s most stringent QC standards, all of our enzymes
are licensed and qualified for PCR. What's more, we support

our products with easy-to-follow protocols and troubleshooting
guides, and provide an extensive database of references. We also
offer a superior technical support staff that is experienced in PCR
and ready to assist you.

Benefits of our PCR enzymes

At the core of most of our PCR enzyme systems is AdvanTaq
DNA Polymerase, an N-terminal deletion mutant of 7hermus
aquaticus (12q) DNA Polymerase (1). This enzyme lacks 5'-3'
exonuclease activity, tolerates a wider range of MgCl, concentra-
tions, and exhibits greater thermostability (2) than the full-length
enzyme. As a result, no MgCl, optimization is necessary for most
applications, and the enzyme is better suited than other forms of
1aq polymerase to amplify highly complex or GC-rich targets.
Each system is further optimized for superior performance in a
particular application through the use of specially formulated
buffers and optimized assay reagents. Additionally, most of our
enzyme systems are blended with TaqStart Antibody to allow
automatic hot start PCR. TaqStart significantly improves PCR
efficiency and specificity by reducing or eliminating nonspecific
amplification and the formation of primer-dimers and other arti-
facts prior to thermal cycling (3).

The Enzymes

Titanium® 7zg DNA Polymerase is a robust, highly sensitive
enzyme recommended for general purpose PCR applications.
Titanium 724 is available in both a standard liquid format and our
unique, dry master mix format through our distinctive EcoDry™
product line. This enzyme is also available in our Titanium DNA
Amplification Kits, which were designed in collaboration with
Affymetrix scientists specifically for use with Affymetrix Genome-
Wide Human SNP Arrays 5.0/6.0.

Advantage® 2 PCR Enzyme Systems (Advantage 2, Advantage
HF 2, and Advantage GC 2) contain an enzyme blend optimized
for applications involving long templates, and demanding high
fidelity and performance (4). Like Titanium 7zg, Advantage 2 is
available in both liquid and EcoDry (dry master mix) formats.

For Superior Fidelity

For applications where enzyme fidelity is of the utmost impor-
tance, we offer Advantage HD Polymerase. Advantage HD is
a novel, “high definition” DNA polymerase that provides excep-
tionally high accuracy and efficiency over a broad range of PCR

conditions.

Clontech

“Long and Accurate” PCR

For “long and accurate” amplification of genomic DNA of any
complexity, our Advantage Genomic LA Polymerase and Advan-
tage GC Genomic LA Polymerase Mixes exhibit high efficiency
and improved fidelity on long (-40 kb) targets (4). In addition,
Advantage GC Genomic LA Polymerase Mix is optimized for use
with templates that have high GC-content or significant secondary
structure.

Direct PCR

Terra™ PCR Direct Polymerase Mixes and Kits allow you to skip
DNA extraction and purification steps and go straight to direct
PCR. The Terra direct PCR mix contains a novel DNA poly-
merase that lets you amplify directly from animal and plant tissues,
as well as from crude DNA extracts. This highly sensitive DNA
polymerase requires only a small amount of DNA template and
comes pre-blended with a monoclonal antibody, for automatic hot
start PCR. In addition, Terra PCR Direct Polymerase Mix lets you
easily amplify DNA targets up to 2 kb, even when the GC-content
is greater than 70%.

Quantitative PCR (qPCR)

For quantitative PCR, we offer the SYBR® Advantage qPCR
Premix, a convenient, ready-to-use, 2X-concentrated master mix
that has been optimized for real-time PCR systems using SYBR
Green chemistry.

Reverse Transcription—First-Strand cDNA
Synthesis

SMARTScribe™ Reverse Transcriptase is a premium enzyme that
delivers high quality, full-length cDNA (up to 14.7 kb), regard-
less of transcript abundance. It’s excellent for cloning and library
construction, and is recommended with all of our SMART (er)™
Kits. SMART MMLYV Reverse Transcriptase allows the synthesis
of high quality, full-length cDNA (up to 11.7 kb) from almost
any transcript. This enzyme is recommended for qRT-PCR, and
is available in a classic, liquid format for standard RT applications,
and in our unique RNA to cDNA EcoDry Premix, dry master
mixes that allow room temperature storage and easy, ultra-fast
reaction setup.

RT-PCR One-Step Kit

Our Titanium One-Step RT-PCR Kit simplifies reverse transcrip-
tion-PCR (RT-PCR) by allowing cDNA synthesis and PCR to be
performed in a single tube, with a single optimized buffer. This kit
reduces the possibility of cross-contamination and provides a very
convenient technique for detecting gene expression.

References:

1. Barnes, W. M. (1992) T Gene 112(1):29-35.

2. Barnes, W.M. (1995) U.S. Patent No. 5,436,149, Thermostable DNA poly-
merase with enhanced thermostability and enhanced length and efficiency of
primer extension.

Kellogg, D.E. ¢t al. (1994) Biotechniques 16(6):1134-1137.

4. Barnes, W. M. (1994) Proc. Natl. Acad. Sci. USA 91(6):2216-2220.
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PCR Intro Pack

o Sample the range of our PCR product line with one affordable
kit!

o Eusily select the most appropriate enzyme for your application

* Keep a variety of PCR polymerases on hand without spending a
lot of money

The PCR Intro Pack provides a selection of our four best-
selling PCR polymerases: Titanium® 7zg DNA Polymerase,
Advantage® 2 Polymerase Mix, Advantage HD Polymerase
Mix, and Advantage Genomic LA Polymerase Mix. This
selection of enzymes provides a convenient and inexpensive way
to try the range of our PCR product line. The PCR Intro Pack
also includes our Advantage UltraPure PCR Deoxynucleotide
Mix, a premixed aqueous solution containing 10 mM of each
dNTP. The Intro Pack provides enough reagents to allow 40
PCR reactions per enzyme.

The Enzymes:

* Titanium Tag DNA Polymerase is a premium enzyme blend
containing an N-terminal deletion mutant of 7zg DNA
Polymerase and TaqStart™, our premier hot start antibody.
Titanium 7aq is a robust enzyme that lacks 5'-3" exonucle-
ase activity, accommodates a wider range of MgCl, concen-
trations, and exhibits greater solubility and thermostability
than the wild-type enzyme. The addition of TagStart ensures
reduced background and exceptional sensitivity.

* Advantage 2 Polymerase Mix combines Titanium 7zg DNA
Polymerase with a small amount of proofreading enzyme.
This enzyme blend provides the same benefits as
Titanium 7ag, plus improved fidelity and increased product

length.

* Advantage HD Polymerase Mix is a novel, “high definition”
DNA polymerase that provides exceptionally high accuracy
and efficiency over a broad range of PCR conditions. The
enzyme’s superior performance is due in part to the presence
of a robust 3'-5" exonuclease (proofreading) activity and high
priming efficiency. High specificity is achieved by the inclu-
sion of a hot start antibody. When used with its optimized
buffer, Advantage HD provides the high fidelity, sensitivity

and specificity required for critical applications.

* Advantage Genomic LA Polymerase Mix exhibits high ef-
ficiency and increased fidelity on extremely long (-30 kb)
targets. This enzyme mix excels at “long and accurate” am-
plification of genomic DNA. For amplification of GC-rich
or complex genomic templates, we recommend Advantage
GC Genomic LA Polymerase Mix, which contains the same
enzyme as the Advantage Genomic LA Polymerase Mix, but
is optimized for more complex templates through the use of a
specially formulated buffer.

Selecting the right enzyme is easy!

To help you select the right enzyme for your particular applica-
tion, the PCR Intro Pack comes with an easy-to-use Enzyme
Selection Guide. You simply choose your desired application
from those listed in the guide and use the suggested enzyme (a
modified guide is shown in Table I, below). Enzyme selection
couldn’t be easier! With the PCR Intro Pack in your freezer, you
always have the perfect enzyme on hand whenever you need it.

Table I: Enzyme Selection Guide

Application Suggested Enzyme
Genotyping Titanium Taqg DNA Polymerase
Colony PCR

Screening

cDNA Amplification

Library Construction

High Fidelity PCR
HighYield PCR
Sited-Directed Mutagenesis

Advantage 2 Polymerase Mix

Advantage HD Polymerase Mix

Long and Accurate PCR Advantage Genomic LA

Polymerase Mix

Product Information

Product

Size Cat. No.

PCR Intro Pack

160 rxns 639267

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Titanium® Taqg DNA Polymerase

* Produces exceptionally high yields from almost any DNA
template

* Amplifies rare or low copy targets

* Pre-optimized buffer eliminates the need to optimize reaction
conditions

o Integrated hot start Ab allows room temperature reaction set-up
and increased specificity

Titanium T2g DNA Polymerase is a highly sensitive, robust
enzyme for use in all routine PCR applications. It’s ideal for
amplifying targets from any DNA template, including bacterial
and plasmid DNA, ¢cDNA, and complex genomic DNA.
Titanium 7zq includes TaqStart™ Antibody, an integrated hot
start antibody that provides increased specificity and yield (1).

Titanium 7zg DNA Polymerase is an N-terminal deletion
mutant of 7zg polymerase that lacks 5'-exonuclease activity (2).
This novel enzyme also contains carefully engineered amino
acid substitutions that increase its solubility, making it the most
robust and sensitive PCR polymerase available.

Major Advantages over Other Polymerases

Titanium 7ag allows you to:

* Amplify your target using fewer PCR cycles while reducing
background (Figure 1).

* Perform PCR without optimizing your reaction condi-
tions—Titanium 7zg tolerates a wide range of magnesium
concentrations (Figure 2).

* Amplify rare targets.

* Amplify targets of up to 2 kb from highly complex tem-
plates, such as mammalian genomic DNA. Targets of up
to 4 kb can be readily amplified when the template is a
moderately abundant cDNA or a less complex genomic

DNA.

[\ TitaniumTaq B] Competitor |

kb M 1 2 3 kb M 1 2 3 kb M 1 2 3

Competitor A

Figure 1. Titanium Taq efficiently amplifies targets from

genomic DNA.Titanium Taqg and two leading competitor’s hot
start Taqg polymerases were used to amplify various regions of
the human cardiac f-myosin heavy chain gene from 100 ng of
genomic DNA. Optimal conditions were used for each enzyme,
as specified by the manufacturer. Lane 1: 0.5 kb amplicon. Lane
2: 1 kb amplicon. Lane 3: 1.8 kb amplicon. Lane M: 1 kb DNA size
marker.

Mg?* (mM)

1.5 2.0 2.5 3.0 3.5 Control
M [1 2113 4lls 6l[7 gll9 10ll11 12]

bp

500-

Figure 2.Titanium Tagq is active over a wide range of Mg
concentrations. Titanium was used to amplify a 500 bp region of
calf thymus genomic DNA.The MgCl, concentration was

varied as indicated. The enzyme performed consistently through
the range of Mg?* used. Lane M: DNA size marker.

Product Information

Product Size Cat. No.
Titanium Tag DNA Polymerase’ 100 rxns 639208
Titanium Tag DNA Polymerase’ 500 rxns 639209
Titanium Tag DNA Polymerase’ 1000 rxns 639242
Titanium Taq PCR Kit? 30 rxns 639211
Titanium Tag PCR Kit? 100 rxns 639210
10X Titanium Taq PCR Buffer 2 x 600 pl 639141
10X Titanium Taq PCR Buffer 10 ml 639142

1. Polymerase comes with reaction buffer.

2. Kit contains Titanium Tag, reaction buffer, dNTP Mix, control template and primers, and PCR-grade HZO,

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

P
g Clontech

References
1. Kellogg, D. E. ez al. (1994) Biolechniques 16(6):1134-1137.
2. Barnes, W. M. (1992) Gene 112(1):29-35.
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Advantage® 2 Polymerase Mixes and PCR Kits

* Unique blend of enzymes provides nearly error-free amplifica-
tion—3-fold higher fidelity than wild-type Taq

* Obtain exceptionally high yields and sensitivity with any target
DNA up to 5 kb

* Pre-optimized buffer eliminates the need to optimize reaction
conditions

* Integrated hot start Ab allows room temperature reaction set-up
and increased specificity

Advantage 2 Polymerase Mix is an optimized enzyme mix

for use in PCR applications involving longer templates, or
requiring increased fidelity and higher PCR performance. With
three times higher fidelity than wild-type 7ag, Advantage 2 is
an extremely versatile polymerase mix that can readily amplify
a wide range of DNA templates, including cDNA (Figure 1).
The Advantage 2 Polymerase Mix consists of:

* Titanium® 7zg DNA Polymerase—a robust, highly
sensitive enzyme that provides higher yields than 7zg. This
polymerase also contains TagStart™ Antibody, an integrated
hot start antibody that allows convenient room tempera-
ture assembly and increased specificity (1, 2).

* Proofreading polymerase. A small amount of a proof-
reading enzyme has been added for “long and accurate”
amplification of longer products (Figure 2) and increased

fidelity (3).

The Advantage 2 Polymerase Mix is ideal for use in PCR ap-
plication kits such as our SMART (er)™ cDNA Synthesis and
RACE Kits, and PCR-Select™ Subtraction Kits.

Figure 1. Amplification of a portion of the rare tumor necrosis
factor receptor Il (TNFR II) cDNA with Advantage 2 Polymerase
Mix and a competitor’s Taqg polymerase mix. 5 ul of each PCR
product was run on a 1.1% agarose/EtBr gel. Lane 1: The 0.4

kb amplicon was readily obtained with Advantage 2. Lane 2:
No product was seen with Taqg polymerase. Lane M: DNA size
marker.

M
kb

Figure 2. Amplification of various large templates using Advantage
2 Polymerase Mix. 1-3 pl of each PCR product was run on a 1.1%
agarose/EtBr gel. Lane 1: 2.5 kb E. coli DNA polymerase gene
amplified from genomic DNA. Lane 2: 3.5 kb bovine pancreatic
trypsin inhibitor gene amplified from calf thymus genomic DNA.
Lane 3: 5.9 kb human IL 18 gene amplified from human genomic
DNA. Lane 4: 8.5 kb human titin cDNA amplified from a SMART
Human Skeletal Muscle cDNA library. Lane 5: 18.5 kb % insert
amplified from a A clone. Lane M: DNA size marker.

Product Information

Product Size Cat. No.
Advantage 2 Polymerase Mix' 100 rxns 639201
Advantage 2 Polymerase Mix' 500 rxns 639202
Advantage 2 PCR Kit 30 rxns 639207
Advantage 2 PCR Kit? 100 rxns 639206
10X Advantage 2 PCR Buffer 2x 600 pl 639137
10X Advantage 2 PCR Buffer 10ml 639138
10X Advantage 2 SA PCR Buffer 2x600 pl 639147
10X Advantage 2 SA PCR Buffer 10ml 639148

1. Mix contains Advantage 2, and reaction buffer.

2. Kit contains Advantage 2, reaction buffer, dNTP Mix, control template and primers, and PCR-grade H,0

Components & Storage Conditions References
For each product’s components and storage condi- 1.
tions, please see its Certificate of Analysis on our

website. 16(6):1137-1137.

www.clontech.com
Licensing statements: See page 242
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PCR EcoDry™ Premixes

* PCR master mix lyophilized for room temperature storage and
convenience.

o Ultra-fast and easy-to-use master mix format—simply add sample
and primers, and go!

* Dry master mix format allows convenient and extended room
temperature storage

o Fewer steps mean fewer errors, and less risk of troublesome cross-
contamination

* Ready whenever and wherever you are—at the bench or in the

freld

EcoDry Premixes let you amplify DNA templates with minimal
effort and maximum ease. Each Premix tube contains all of the
reagents needed for PCR. Simply reconstitute the mix by adding
PCR-grade water along with your primers and template.

Eco-Friendly Format

EcoDry Premixes are lyophilized, room-temperature-stable master
mixes that don’t need to be shipped in styrofoam containers, or
stored in a refrigerator or freezer. This eco-friendly format means
fewer lab plastics and styrofoam containers end up in landfills,
and less energy is required for storage—so your environmental
impact is reduced!

Lyophilized for Room Temperature Storage and
Convenience

In addition to being eco-friendly, the master mix format simplifies
reaction set-up—saving time and reducing the risk of contamina-
tion and pipetting errors. Plus, EcoDry products can be stored
for months at room temperature, so they’re convenient and ready
whenever and wherever you are. They’re perfect for field work,
where convenience and efficiency are a must!

Unprecedented Flexibility and Ease-of-Use

EcoDry Premixes are packaged as individual 8-well tube-strips
with optically clear sealing caps (Figure 1), so they can be used
individually or all at once. Each well contains a lyophilized master
mix, complete with DNA polymerase mix, dNTPs, and an

optimized PCR buffer containing MgCl,. Simply reconstitute the
master mix by adding PCR-grade water along with your template
and primers, and you're all set!

High Yield PCR EcoDry Premix

High Yield PCR EcoDry Premix products feature Titanium®
Taq DNA Polymerase Mix, consisting of an N-terminal deletion
mutant of 7zg DNA Polymerase (1), and TaqStart™ Antibody
for automatic hot start PCR. This mix allows successful target
amplification under the most limiting of conditions—even with
just a few molecules of template present. These products are per-
fect for routine high-throughput applications, such as screening
bacterial colonies for recombinant clones.

High Fidelity PCR EcoDry Premix

High Fidelity PCR EcoDry Premix products feature Advan-
tage® 2 DNA Polymerase, a premium enzyme blend containing
Titanium 72g DNA Polymerase (including TaqStart Antibody),
plus a proofreading enzyme (1, 2). Advantage 2 exhibits three
times the fidelity of wild-type Taq polymerase, and generates
high yields of longer, more accurate PCR products. This makes
it especially useful for cDNA library construction and amplifica-
tion, cloning, preparative PCR, long and accurate PCR, or any
other application that requires high-fidelity duplication of DNA

templates.

Figure 1. PCR EcoDry Premix.

Product Information

Product Size Cat. No.
High Yield PCR EcoDry Premix 48 rxns 639276
High Yield PCR EcoDry Premix 24 rxns 639278
High Fidelity PCR EcoDry Premix 48 rxns 639280
High Fidelity PCR EcoDry Premix 24 rxns 639282

Components & Storage Conditions References
For each product’s components and storage condi-
tions, please see its Certificate of Analysis on our

91(6):2216-2220.

website.
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Titanium® DNA Amplification Kits

* Recommended by Affymetrix for use with their Genome-Wide
SNP Assay Kits

o Allow highly multiplexed SNP genotyping from complex DNA

* Optimized for use with the Affymetrix Genome-Wide Human
SNP Arrays 5.0/6.0

* Validated for unbiased amplification of the whole genome

Affymetrix has chosen to use Titanium 7zg DNA Polymerase
with its GeneChip Human Mapping 250K and 500K Array
Sets, as well as its Genome-Wide Human SNP Array 5.0 and
6.0 Sets. For these state-of-the-art, single nucleotide polymor-
phism (SNP) genotyping systems, Affymetrix recommends
Clontech’s Titanium 7zg DNA Polymerase on the basis of its
consistently high yields and quality (Figure 1).

The Titanium enzyme is now available in two convenient kits.
The Titanium DNA Amplification Kits were designed, in
collaboration with Affymetrix scientists, specifically for use

with the GeneChip Mapping 250K and 500K Arrays, and the
Genome-Wide Human SNP Array 5.0 and 6.0. The first kit
(Cat. 639240) contains enough reagents for 300 PCR reactions,
while the second kit (Cat. 639243) contains enough for 400
PCR reactions. The 300 reaction kit can be used by itself to
support the original two chip format, enabling you to screen 96
genomic DNA samples with the Mapping 500K Array Set (1).
Alternatively, the 300 and 400 reaction kits can be used togeth-
er to support the single chip format, enabling you to screen 48
genomic DNA samples with the SNP Array 5.0 and 6.0 Sets.
Use our Titanium DNA Amplification Kits in conjunction with
these powerful Affymetrix SNP Array Technologies to maximize
the yield and quality of your SNP genotyping studies.

The Enzyme

Titanium DNA Amplification Kits feature Titanium 7zg DNA
Polymerase, a 5'-exonuclease deficient 7zg polymerase blended
with TagStart™ Antibody, our premier hot start antibody, for
automatic hot start PCR. The Kits also contain an optimized
buffer mix (containing MgClz), a mixture of highly puri-

fied dNTPs, and our proprictary GC-Melt Reagent, which
improves specificity and yield when amplifying templates with
high GC-content or complex secondary structure.

Performance Assured

Titanium DNA Amplification Kits not only meet Clontech’s
high quality standards. They’ve also been functionally validated
by Affymetrix scientists for use with their Mapping 250K and
500K Arrays, as well as their SNP Array 5.0 and 6.0 Sets. This
extra validation step ensures that the Titanium amplification
step will never be a roadblock to your genotyping success.

Figure 1. PCR products. Examples of PCR products run on a 2%
agarose gel at 120V for 1 hr. Average product distribution is
between ~250 bp and 1,100 bp.

Product Information

Product Size Cat. No.
Titanium DNA Amplification Kit 300 rxns 639240
Titanium DNA Amplification Kit 400 rxns 639243
DNA Amplification Clean-Up Kit 1x96 preps 636974
DNA Amplification Clean-Up Kit 4x96 preps 636975
DNA Amplification Clean-Up Kit 24x96 preps 636977
Recovery Buffer (RB) 50 ml 636976
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Titanium DNA Amplification Kit (July 2006) Clontechniques XX1(2):7.
2. GeneChip Human Mapping 500K Array Set, Affymetrix Data Sheet (Part
No. 702087, Rev. 3).

C Clontech

v
()
=)
v
q
o
Q.
c
()
-
(7]




n
e
(&)
=)
©
o
S
a.
(a
o
a.

Terra™ PCR Direct Polymerase Mixes and Kits

* No DNA purification
* High GC >70%
® Hot-start

Terra PCR Direct Polymerase Mix saves you time and money by
allowing you to skip DNA extraction and purification steps and
go straight to PCR. Terra has been optimized for direct PCR
amplification from animal and plant tissues, such as blood, tail
and ear biopsies, or leaf cuttings (Figure 1, Panels A, B, and C,

respectively).

Enzyme mix with optimized buffer

'The Terra PCR Direct Polymerase Mix lets you amplify di-
rectly from all types of tissue samples, crude extracts, and dirty
templates. It’s perfect for amplifying short DNA targets (up to
2 kb), regardless of GC content or template purity. Terra PCR
Direct is a highly sensitive enzyme that lets you save precious
samples by requiring only a small amount of DNA template.
Moreover, the enzyme comes pre-blended with a monoclonal
antibody that suppresses polymerase activity up to 98°C, allow-
ing automatic hot start PCR.

2X Master Mix, complete with loading buffer
and dye

Terra PCR Direct Red Dye Premix is a 2X master mix that
contains everything you need to amplify DNA directly from
animal and plant tissue. This complete mix also contains load-
ing buffer and dye, so you can simply load the amplified sample
on an agarose gel.

For animal genotyping

The Terra PCR Direct Genotyping Kit contains everything
you need to genotype directly from animal tissue such as mouse
tails. Terra PCR Direct is a highly sensitive enzyme that allows
amplification of targets from small amounts of template. In ad-
dition, the enzyme readily amplifies short DNA targets (up to 2
kb), regardless of GC content or template purity.

For samples on FTA cards or filter paper

The Terra PCR Direct Card Kit contains everything you need
to amplify DNA directly from single source samples on FTA
Cards or filter paper. The Kit is optimized for samples such as
blood, buccal swabs, and plant leaves.

Direct Amplification

m ...Of Blood B ...Of Mouse Tissue ...Of Plant Leaves
EDTA Heparin Tail Ear Tomato  Spinach
M1 2 M 1 2 M1 2 M1 2 M1 2 M 1 2

«— TfC

«€— Cend2

«— Ywhaz

— cox/

Figure 1. Panel A.Terra PCR Direct was used to amplify the cyclin D2 gene (Ccnd2, 0.5 kb; Lane 1) and the transferrin receptor gene
(TfrC, 2 kb; Lane 2) from 1 pl of mouse blood treated with either EDTA or heparin. Panel B. Terra PCR Direct was used to amplify the
mouse Ywhaz1 gene (1 kb) directly from either a 1 mm tail or 1.5 mm? ear biopsy. A 4 pl aliquot of each sample was mixed with gel
loading buffer that either lacked or contained Proteinase K (Lanes 1 and 2, respectively). The PCR products treated with Proteinase K
ran as expected, whereas those without proteinase K treatment got stuck in the wells. Panel C.Terra PCR Direct was used to amplify
the cytochrome c oxidase gene (cox7; 0.5 kb) directly from 0.5 mm (Lane 1) and 1.2 mm (Lane 2) tomato or spinach leaf cuttings (made

using hole punches).
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Terra™ PCR Direct Polymerase Mixes and Kits continued

Amplify formalin-fixed, paraffin-embedded (FFPE) tissue samples without deparaffinization
or DNA purification!
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The Terra PCR Direct FFPE Kit contains everything you
need to amplify DNA from formalin-fixed, parafin-embedded
(FFPE) tissue samples. The Kit requires no sample deparaf-
finization or DNA purification, so you can amplify DNA from
small samples. The Kit also simplifies multi-sample analyses.

Product Information

Product Size Cat. No.
Terra PCR Direct Polymerase Mix 40 rxns 639269
Terra PCR Direct Polymerase Mix 200 rxns 639270
Terra PCR Direct Polymerase Mix 800 rxns 639271
Terra PCR Direct FFPE Kit 200 rxns 639284
Terra PCR Direct Genotyping Kit 200 rxns 639285
Terra PCR Direct Red Dye Premix 200 rxns 639286
Terra PCR Direct Card Kit 200 rxns 639287

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Advantage® HD DNA Polymerase Mix

* Generates error-free PCR products from targets of any
complexity up to 8.5 kb

* Produces results fast due to the enzyme’s high priming
efficiency

* Provides the exact amplification product you want the first
time—maximum specificity results in minimal background

Advantage HD Polymerase is a novel, ‘high definition’ DNA
polymerase that offers exceptionally high accuracy and ef-
ficiency over a broad range of PCR conditions. When used
with its optimized reaction buffer, Advantage HD provides

the high fidelity, sensitivity, and specificity required for critical
applications such as gene cloning, amplification of cDNAs for
library construction, site-directed mutagenesis, and genotyping.
Moreover, we recommend Advantage HD for use with all of
our In-Fusion® cloning kits (1, 2).

Superb Accuracy

Advantage HD’s outstanding accuracy is due to the presence of
a robust 3'-5" exonuclease activity, which results in an extremely
low error rate of 12 errors per 250,000 bp. This high degree

of accuracy is superior to that of a number of commonly used
DNA polymerases (Figure 1; 3). This exonuclease activity also
results in the production of blunt-ended PCR products, which
can be cloned directly into blunt-ended vectors.

Advantage HD Polymerase

Thermococcus kodakaraensis-derived DNA Polymerase

Pyrococcus sp.-derived DNA Polymerase

Thermus aquaticus-derived DNA Polymerase

) |
?Wm

Figure 1. Advantage HD exhibits outstanding fidelity. Advantage
HD and several other polymerases were used to amplify eight
arbitrarily selected GC-rich regions from T. thermophilus HB8
genomic DNA.The PCR products (approximately 500 bp each)
were subsequently cloned into suitable plasmids. Multiple clones
were selected and subjected to sequence analysis to determine
the error rate percentage (e.g., 1 error/100,000 bp = 0.001%)

0 0.002 0.004 0.006 0.008 0.010
Error rate percentage

Product Information

High Specificity

Advantage HD exhibits high priming efficiency, which trans-
lates into shorter annealing times and increased specificity. The
enzyme’s specificity is further enhanced by antibody-mediated,
automatic hot-start, which prevents false initiation events due
to mispriming during room temperature reaction assembly.

Robust Amplification

Advantage HD is a highly versatile enzyme that is active over a
broad range of reaction conditions. What's more, the enzyme
makes it possible to use a single set of cycling conditions to
amplify targets of various sizes (Figure 2; 3). In addition, the
enzyme performs extremely well on GC-rich and other more
complex templates, allowing you to amplify targets of up to 8.5
kb from human genomic DNA, 10 kb from E. co/i genomic
DNA, and 22 kb from A DNA.

M 1 2 3 456 7 8

310

Figure 2. Amplification of various sized targets using Advantage
HD and a single set of cycling conditions. PCR products (1-3 pl
each) were run on a 1% agarose/EtBr gel. Lanes 1-6: Various sized
portions of the bovine pancreatic trypsin inhibitor (BPTI) gene
were amplified from 100 ng of calf thymus genomic DNA. Lane 1:
500 bp. Lane 2: 900 bp. Lane 3: 1,500 bp. Lane 4: 2,000 bp. Lane
5: 2,500 bp. Lane 6: 3,500 bp. Lane 7: A 414 bp portion of c-jun
amplified from 100 ng human genomic DNA. Lane 8: A ~3 kb
PCR product amplified from 1 ng Agt10 lysate. Lane M: DNA size
marker.

Product

Size Cat. No.

Advantage HD Polymerase Mix

200 rxns 639241

Components & Storage Conditions References

For this product’s components and storage condi- 1. Advantage HD Polymerase Mix (October 2006)
Clontechniques XXI(3):9.

tions, please see its Certificate of Analysis on our

3. Efficient Cloning of Long PCR Inserts with the
In-Fusion PCR Cloning System (April 2007)
Clontechniques XX11(2):19-20.

website. 2. Superior One-Step Cloning of PCR Frag-
ments into Any Vector with the In-Fusion 2.0
Cloning System (April 2007) Clontechniques

XXTI(2):16-18.
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Advantage® HF 2 PCR Kit

* Provides error-free amplification—nearly 30-fold higher fidelity
than wild-type Tag

The Advantage HF 2 PCR Kit is a high performance PCR
system optimized for error-free amplification of genomic and
cDNA targets up to 5 kb. The kit contains the Advantage 2 en-
zyme blend consisting of Titanium® Tzg DNA Polymerase and
a small amount of proofreading enzyme. This blend provides
high yields, sensitivity, and specificity over a wide range of DNA
targets (Figure 1, Panel A). The kit combines this optimized
enzyme blend with a proprietary mix of dNTPs and a specially
formulated buffer that work together to achieve 30-fold higher
fidelity than that exhibited by wild-type 72g DNA Polymerase
(Figure 1, Panel B).

* Produces exceptionally high yields without sacrificing fidelity

* Pre-optimized kit components eliminate the need to optimize
reaction conditions

* Generates PCR products (up to 5 kb) that can be cloned into any
TA-cloning vector

29X
T
>R
g2
S o
82
<%
2
3X
1X
e [
Taq Advantage Advantage
2 Polymerase HF 2 PCR Kit
Mix Kit

Figure 1. Amplification with Advantage HF 2 PCR Kit. Panel A. Advantage HF 2 was used to amplify targets from a variety of tem-
plates. Lane 1: a 1.3 kb region of the transferrin receptor gene (TFR) amplified from Human Placenta Marathon®-Ready cDNA (Cat.

No. 639311). Lane 2: a 1.2 kb region of the B-actin gene amplified from Human Placenta Marathon-Ready cDNA. Lanes 3-5: 1.0-3.5 kb
regions of the bovine pancreatic trypsin inhibitor (BPTI) gene amplified from calf thymus genomic DNA. Lanes 6-8: 0.5-1.8 kb regions
of the human cardiac B-myosin heavy chain gene amplified from human genomic DNA. Lane M: 1 kb DNA ladder. Panel B.The fidelity
(accuracy) of Taq, Advantage 2, and Advantage HF 2 was measured in a genetic screen as previously described (1, 2). The fidelity of the
Advantage enzyme mixes was normalized to Taq, which produced 0.66 errors per 1,000 bp of amplified sequence after 25 PCR cycles.
Advantage 2 produced 0.24 errors per 1,000 bp and Advantage HF 2 produced 0.023 errors per 1,000 bp.

Product Information

Product Size Cat. No.
Advantage-HF 2 PCR Kit 10 rxns 639124
Advantage-HF 2 PCR Kit 100 rxns 639123
10X Advantage-HF 2 PCR Buffer Tml 639265

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

References
1. Advantage-HF PCR Kit (April 1997) Clontechniques X11(2):2-3.
2. Mo, J. Y. et al. (1991) J. Mol. Biol. 222(4):925-9306.
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Advantage® Genomic LA Polymerase Mixes

* Designed for ‘Long and Accurate’ PCR amplification
* Generate virtually error-free PCR products
» Amplify targets of up to 41 kb

* Advantage GC Genomic LA Polymerase Mix is optimized for
use with complex, GC-rich genomic templates

Advantage Genomic LA Polymerase and Advantage GC
Genomic LA Polymerase Mixes allow ‘Long and Accurate’
(LA) amplification from virtually any template, including
highly complex or GC-rich sequences that resist standard PCR
amplification techniques.

Premium Enzyme Blend

Both mixes contain Advantage Genomic LA Polymerase, a pre-
mium enzyme blend containing a full-length, thermostable 7ag
DNA Polymerase, a small amount of proofreading enzyme, and
a hot start antibody. The proofreading enzyme provides 3' to 5'
exonuclease activity that removes misincorporated bases, allow-
ing subsequent product extension to proceed, making amplifi-
cation of long DNA fragments possible. The inclusion of our
proprietary GC-Melt Reagent in the Advantage GC Genomic
LA Polymerase Mix dramatically improves the amplification

of GC-rich and complex templates by weakening base pairing

Human Genomic DNA
M 1 2 3 4 5 6

kb

23.1-

9.4-

6.6-

4.4-

Figure 1. Amplify a wide range of target sizes. Advantage Genomic
LA was used to PCR-amplify a range of targets from human
genomic DNA (100 ng/reaction). Amplicons of the following sizes
were produced: Lane 1: 4 kb; Lane 2: 8 kb; Lane 3: 15 kb; Lane 4:
20 kb; Lane 5: 24 kb; Lane 6: 31 kb Lane M: DNA size marker.

Product Information

in GC-rich sequences (2). Together, these reagents allow the
synthesis of PCR products of up to 30 kb from human genomic
DNA templates (20 kb if these templates are GC-rich), and up
to 48 kb from non-complex templates (Figure 1; 3).

Higher Fidelity & Increased Yield

As a result of the proofreading enzyme’s efficient 3' to 5'
exonuclease activity, this enzyme blend provides 6.5X higher
fidelity than wild-type 7zg DNA Polymerase (internal data ob-
tained as in reference 1). This robust enzyme system also mini-
mizes background, provides greater product yields, and requires
less optimization than other “long and accurate” polymerases.
Additionally, both mixes include buffers that have been opti-
mized for high yields and increased fidelity.

Increased Specificity

The integrated hot start antibody inhibits the DNA polymerase
at ambient temperatures, allowing automatic hot start; full
polymerase activity is restored as the antibody is denatured at
the onset of thermal cycling. Inclusion of the hot start anti-
body significantly improves PCR efficiency and specificity by
reducing or eliminating nonspecific amplification and primer
artifacts created prior to thermal cycling.

Finally, PCR products generated with the Advantage GC
Genomic LA Polymerase Mix contain a 3'-A overhang and are
therefore suitable for cloning into TA-vectors.

M1 2 3 45 6 7 M

kb

Figure 2. Get increased yields from GC-rich templates. Three
targets of differing size and GC content were amplified using
Advantage GC Genomic LA and either Advantage GC-Melt buffer
(Lanes 1, 3, and 5) or Advantage Genomic LA buffer (Lanes 2,

4, and 6). The PCR products were diluted 5-fold, and 5 ul of each
was run on an agarose gel. Lanes 1 and 2: c-jun (1.3 kb, 65% GC).
Lanes 3 and 4: TGF-B, (1.9 kb, 69% GC). Lanes 5 and 6: IGFR2 (0.5 kb;
contains a 100 bp region that is 90% GC-rich). Lane 7: No template
control. Lane M: DNA size marker.

Product Size Cat. No.
Advantage Genomic LA Polymerase Mix 100 rxns 639152
Advantage GC Genomic LA Polymerase Mix 200 rxns 639153

Components & Storage Conditions References
For each product’s components and storage condi-
tions, please see its Certificate of Analysis on our 5796.

website.

1. Kunkel, T.A. (1985) J. Biol. Chem. 260(9):5787—

3. Amplification of Long, Complex Genomic
Targets (October 2008) Clontechniques
XXII1(4):18-19.

2. Advantage Genomic LA Polymerase Mix (July

2006) Clontechniques XX1(2):8
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Advantage® GC 2 Polymerase Mix and PCR Kit
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* Optimized for use with complex, GC-rich cDNA and genomic
DNA templates

* Generates virtually error-free PCR products
o Amplifies targets of up to 6 kb

Advantage GC 2 Polymerase Mix is an excellent choice for
amplifying complex, GC-rich templates that cannot be ampli-
fied using standard PCR techniques.

Advantage GC 2 includes Advantage 2 Polymerase Mix, our
proprietary GC-Melt Reagent, and a reaction buffer containing
DMSO. When used together, DMSO and GC-Melt Reagent
allow the amplification of virtually all sequences having a GC
content of up to 90%, with minimal buffer optimization
(Figurel; 1).

The Advantage GC2 Polymerase Mix and PCR Kit are ideal Figure 1. Advantage GC 2 successfully amplifies GC-rich targets.

. . . A 510 bp portion of IGFR Il cDNA, containing a 110 bp region
for use with complex, GC-rich cDNA and genomic DNA with a GC content of 90%, was amplified from Human Placenta

templateS- For amplifying 10ng regions of GC-rich mam- Marathon-Ready cDNA (Cat. No. 639311) using the following:
malian genomic DNA, we recommend using Advantage GC Advantage 2 + 5% DMSO (Lane 1); Advantage GC2 + 1.0 M
Genomic LA Polymerase Mix (639153). GC-Melt (Lane 2); Advantage 2 + 1.0 M GC-Melt (Lane 3); and

Advantage 2 + 6% DMSO + 0.1 M GC-Melt (Lane 4). Lane M: DNA
size markers.

Product Information

Product Size Cat. No.
Advantage-GC 2 Polymerase Mix' 100 rxns 639114
Advantage-GC 2 PCR Kit? 10 rxns 639120
Advantage-GC 2 PCR Kit? 100 rxns 639119
5X Advantage-GC 2 PCR Buffer 1ml 639266

1. Mix contains Advantage GC 2, GC-Melt Reagent and reaction buffer.
2. Kit contains Advantage GC 2, GC-Melt Reagent, reaction buffer, dNTP Mix, control template and primers, and PCR-grade H,O.

Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. McPherson, M.]J. & Moller, S.G. (2000) In PCR: The Basics from background
of Analysis on our website. to bench, (BIOS Scientific Publishers Ltd., Oxford, UK) pp. 75-76.

GC-Melt Reagent (5M)

The RNase-free GC-Melt Reagent (5M) can be used with 639119 & 639120). GC-Melt Reagent can improve the
TITANIUM™ Taq DNA Polymerase (Cat. Nos. 639208 specificity and yield of PCR reactions, especially when using
& 639209), Advantage™-GC 2 Polymerase Mix (Cat. No. templates with a high GC content or secondary structure.

639114), or the Advantage-GC 2 PCR Kits (Cat. Nos.

Product Information

Product Size Cat. No.
GC-Melt Reagent (5M) ml 639238

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Advantage® cDNA Polymerase Mixes and PCR Kits

o Exhibit high efficiency and sensitivity Tag DNA Advantage cDNA

o Amplify up to 10 kb from cDNA and up to 5 kb from genomic A Polymerase Polymerase Mix
DNA

* Built-in hot start for higher specificity and lower background
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* Optimized for applications involving cDNA

Advantage cDNA Polymerase Mixes and PCR Kits were

designed to reliably amplify cDNA targets of up to 10 kb. The
Advantage cDNA Polymerase Mix is an enzyme blend consist-
ing of an N-terminal deletion mutant of 72g DNA Polymerase
(1, 2), a proofreading enzyme, and TaqStart™ Antibody for au-

tomatic hot start PCR (3). The Advantage cDNA PCR Kit con- B 1500 - TaqDNA Polymerase
tains the same enzyme blend, plus an optimized buffer, INTP —e— Advantage cDNA
. . . Polymerase Mix
mix, and control primers and template. Compared to wild-type ©
1ag DNA Polymerase, this polymerase mix provides increased S1000 |
sensitivity over a wide range of template concentrations E
(Figure 1) and fidelity (due to the presence of the proofreading 2
.. . ) . S 500
enzyme). In addition, the optimal range of Mg concentration 3

is broader for Advantage cDNA Polymerase Mix than it is for

most other enzymes, eliminating the need to optimize reaction 0 -"_"’./.

0.0 0.2 04 0.6 0.8 1.0
cDNA template (ng)

conditions.

This enzyme mix has also been optimized for complex, GC-rich . . .
Figure 1. Advantage cDNA Polymerase Mix is more sensitive than

targets in our Advantage GC cDNA Polymerase Mixes and Tag DNA polymerase. Panel A. Advantage cDNA Polymerase and

PCR Kits. Taqg were used to amplify the gene encoding granulocyte colony
stimulating factor (GCSF) from the following amounts of human
placenta cDNA: 0.8 ng (Lanes 1 & 6); 0.4 ng (Lanes 2 & 7); 0.2 ng
(Lanes 3 & 8); 0.1 ng (Lanes 4 & 9); 0.05 ng (Lanes 5 & 10). Panel
B.The gel in Panel A was scanned and the relative density of each
band (i.e. yield) was plotted against the amount of template used.

Product Information

Product Size Cat. No.
Advantage cDNA Polymerase Mix? 100 rxns 639105
Advantage cDNA PCR Kit' 30 rxns 639102
Advantage cDNA PCR Kit' 100 rxns 639101
Advantage 10X cDNA PCR Buffer 2 x 600 pl 639134
Advantage 10X cDNA PCR Buffer 10 ml 639135
Advantage-GC cDNA Polymerase Mix? 100 rxns 639112
Advantage-GC cDNA PCR Kit' 10 rxns 639116
Advantage-GC cDNA PCR Kit' 100 rxns 639115
KlenTaq LA Polymerase Mix? 100 rxns 639108

1. Kits contain the indicated polymerase, reaction buffer, ANTP Mix, control template and primers, and PCR-grade H,0 (Advantage GC cDNA PCR Kit also includes GC-Melt Reagent).

2. Mixes contain the indicated polymerase and reaction buffer (Advantage GC cDNA Polymerase Mix also includes GC-Melt Reagent).

Components & Storage Conditions References
For each product’s components and storage condi- 1. Barnes, W. M. (1992) Gene 112(1):29-35. 3. Kellogg, D. E. et al. (1994) BioTéchniques
tions, please see its Certificate of Analysis on our 2. Barnes, W. M. (1994) Proc. Natl. Acad. Sci. USA 16(6):1137-1137.
website. 91(6):2216-2220.
’ﬁ '
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Licensing statements: See page 242




Diversify™ PCR Random Mutagenesis Kit

o Controlled, random mutagenesis for investigating protein func-
tion

* Precise control of mutation rate
* No mutational hot spots

* Obtain all possible base substitutions

The Diversify PCR Random Mutagenesis Kit employs a
nontoxic method for mutagenizing sequences of up to 4 kb in
length. The kit broadly distributes all possible mutations with-
out creating hot spots.

The Diversify Method

By allowing you to manipulate mutagenic conditions, Diversify
PCR Random Mutagenesis Kit provides optimal mutagenesis
of sequences over an exceptionally broad size range. Select
mutation rates from two to eight mutations per 1,000 bp sim-
ply by varying the amounts of two key reagents—manganese

(Mn*) and dGTP (Figure 1; 1, 2).

The Diversify method utilizes Clontech’s Titanium® 7zg PCR
System to reliably amplify DNA fragments of up to 4 kb in
length. This extended amplification range makes the Diver-

sify Kit ideal for mutating operons, plasmids, and sequences
corresponding to large proteins, in addition to short DNA
fragments. The kit also contains a rapid positive control reac-
tion that allows the relative comparison of mutation rates in the
control fragment in just two hours following PCR.

The Diversify PCR Random Mutagenesis Kit includes the Tita-
nium 7ag PCR System and all required buffers and reagents.

100 % Mn? - 700
2 - 600
o =
g - 500 3,;,
5 -400 <
2 &
g 300
o
S i =
g 200 £
s - 100

0

1 2 3 4 5 6 7 8 9

Buffer condition

Figure 1. Mutation rates can be controlled by buffer conditions.
Mutation rates for buffer conditions 1, 5, and 9 were obtained by
extensive DNA sequencing (>15,000 bp each). Remaining muta-
tion rates were standardized to sequencing data using an in vivo
mutagenesis assay (3).

kb M 1 2 3 4 5 6 8 9

4.3
3.7

23

Figure 2. The Diversify PCR Random Mutagenesis Kit amplifies
fragments as large as 4 kb. A 4 kb plasmid was amplified under
the buffer conditions shown in Figure 1. Lanes 1-9 correspond to
PCR buffer conditions 1-9. Lane M: DNA size marker.

Product Information

Product Size Cat. No.
Diversify PCR Random Mutagenesis Kit 30 rxns 630703
Components & Storage Conditions References

For this product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Leung, D. W. ez al. (1989) Technique 1:11-15.

2. Cadwell, R. C. & Joyce, G. E (1992) PCR
Methods Appl. 2(1):28-33.

3. Mo, J. Y. et al. (1991) J. Mol. Biol. 222(4):925—
9306.
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Transformer™ Site-Directed Mutagenesis Kit

* Obtain high mutagenesis efficiencies
* Use any double-stranded plasmid

* No subcloning required

The Transformer Mutagenesis Kit is a high efficiency system
for performing in vitro site-directed mutagenesis (1).

Specific mutations—base changes, deletions, or insertions—
can be introduced into a target gene or region cloned into
virtually any double-stranded plasmid with a unique restric-
tion site and a bacterial selection marker (2). This kit can also
be used to generate unidirectional nested deletions using an
alternative procedure (3).

The Transformer Method

The Transformer Kit uses two oligonucleotide primers that are
simultaneously annealed to one strand of a denatured double-
stranded template (Figure 1). One primer introduces the
desired mutation and the other mutates the unique restriction
site in the plasmid, creating a new restriction site or eliminating
the site completely. Elongation by T4 DNA Polymerase, which
lacks strand displacement activity, results in the incorpora-
tion of both mutations in the same newly synthesized strand.
The DNA is then digested with a restriction enzyme that cuts
at the original restriction site. The uncut, mutated DNA will
transform E. coli more efficiently than the linear DNA with no
mutations.

BMH 71-18 mutS is a mismatch-repair-deficient E. coli strain
that is used to propagate the mutated plasmid. Two rounds

of DNA digestion and transformation ensure that a very high

frequency of transformants carry the mutated plasmid, which

nearly always contains both mutations—the desired mutation

and the selection mutation (1, 4).

The Transformer Site-Directed Mutagenesis Kit contains
enough reagents for 30 mutagenesis reactions, including 10
control reactions. You must supply the selection and mutagenic
primers and the vector. Multiple rounds of mutagenesis may
then be performed on the gene of interest without recloning.
Note: Non-competent BMH 78-18 mutS E. coli cells are in-
cluded in the kit; however, chemically competent BMH 78-18
mutS cells are available separately.

Selection

Primer 7 Cloned
(Unique / Gene
Restriction Site)

Yy
O Synthesize
second strand

Oz—ffa

Denature
double-stranded
plasmid and anneal
primers

Digest DNA
(primary digestion)

Transform E. coli mutS
to propagate plasmids

Isolate and digest DNA
(secondary digestion)

Transform E. coli

Isolate DNA

Figure 1. The Transformer Site-Directed Mutagenesis Kit method.

Product Information

Product Size Cat. No.
Transformer Site-Directed Mutagenesis Kit each 630702
BMH 71-18 mutS Competent Cells 5x0.2ml 630701

3. Zhu, L. & Holtz, A. (1996) Methods Mol. Biol.
57:119-137.
4. Zhu, L. (1995) Methods Mol. Biol. 57:13-29.

Components & Storage Conditions References

For each product’s components and storage condi- 1. Deng, W. P. & Nickoloff, J. A. (1992) Anal.
tions, please see its Certificate of Analysis on our Biochem. 200(1):81-88.

website. 2. Haught, C. e al. (1994) BioTechniques

16(1):47-48.

See pp.44-46 to read about In-Fusion®

www.clontech.com
Licensing statements: See page 242
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Reverse Transcriptase Selection Guide

Clontech now offers two Reverse Transcriptases (RTs)—
SMARTScribe™ RT and SMART™ MMLYV RT (see pages 30
and 31, respectively):
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When performance is critical, we recommend using SMART-
Scribe RT with our SMART Kits and SMART MMLV RT for
gRT-PCR. However, this is not a definitive recommendation, as
the enzymes may perform differently under a given set of assay
conditions.

See Table I (below) for a comparison of both enzymes.

Table I: Comparison of SMARTScribe RT and SMART MMLV RT

Features SMARTScribe RT SMART MMLV RT
Contaminating nucleases removed Hrxx HrRx
Produces high yields *ExX SOBD
Preserves original transcript proportions *HEX K
Generates long transcripts *xxE 3
Amplifies rare transcripts R e
Recommended for all SMART applications Yes

Excellent for library construction and cloning Yes

Excellent for gRT-PCR Yes
Available as RNA to cDNA EcoDry Premix Yes

Ask for our new Takara catalogue to learn more about PrimeScript™

P
www.clontech.com \C Clontech
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SMARTScribe™ Reverse Transcriptase

* Synthesize long, full-length cDNA (up to 14.7 kb)
» Amplify rare transcripts

* Maintain the complexity of the original RNA

o Ideal for use with all of our SMART (er)™ Kiits!

SMARTScribe Reverse Transcriptase is a high-performance
enzyme that allows unbiased cDNA synthesis, mRNA ampli-
fication, and library construction from any RNA transcript.
SMARTScribe RT is a modified Moloney Murine Leukemia
Virus Reverse Transcriptase that generates long, full-length
c¢DNA and amplifies rare transcripts, while preserving the
transcript proportions of the original RNA sample. It has been
specially formulated for use with all of our SMART (er)™ Kits.

Generate Long, Full-Length cDNA

SMARTScribe has been shown to generate single-stranded
cDNA transcripts of up to 14.7 kb. The enzyme’s ability

to synthesize long, full-length cDNA was demonstrated in
reverse transcription PCR assays (RT-PCR; Figure 1) in which
SMARTScribe RT was used to generate first-strand cDNA
from total RNA. The resulting single-stranded cDNA was
then analyzed via PCR reactions that generated 200-800 bp
amplicons from the 5’ region of a variety of genes (see Table I
for a partial list), and visualized on an agarose gel (not shown;
1). The ability to produce long, high-quality transcripts makes
SMART Scribe RT the enzyme of choice for all applications
requiring long, full-length, first-strand cDNA.

Amplify Rare or Low Copy Transcripts

mRNA
5' ARAA-3'

RT <« TTTT-5'

> <

5'PCR 3'PCR
primer primer

Figure 1. SMARTScribe RT synthesizes long, full-length cDNA.
SMARTScribe was used to reverse transcribe first-strand cDNA
from Human Universal Reference Total RNA using oligo(dT)s
primers. The resulting single-stranded cDNA was then analyzed
by PCR using primers that generated 200-800 bp amplicons from
the 5’ ends of several genes. SeeTable | for a partial list of genes
analyzed and the amplicon size generated from each. The suc-
cessful generation of each amplicon indicates that SMARTScribe
RT was able to synthesize single-stranded cDNA transcripts as
long as 14.7 kb (from LRP2, Accesssion # NM_004525; 1).

Table I. Genes Analyzed by RT-PCR and the
Minimum Lengths of cDNA Generated

Minimum Length
Accession Amplicon Size of cDNA Transcript

Number (bp) (bp)
NM_015092 224 13,007
NM_004010 644 13,166
NM_002332 598 13,432
NM_004525 563 14,652

Can’t decide which RT to use—SMARTScribe or SMART
MMLYV? See our selection guide on page 29.

SMARTScribe RT exhibits exceptional sensitivity, which results
in maximum amounts of first-strand cDNA regardless of
template abundance. SMART Scribe is able to synthesize single-
stranded cDNA from as few as 10 copies of synthetic RNA, and
as little as 0.1 pg of total RNA (1).

Product Information

Product Size Cat. No.
SMARTScribe Reverse Transcriptase 40 rxns 639536
SMARTScribe Reverse Transcriptase 100 rxns 639537
SMARTScribe Reverse Transcriptase 400 rxns 639538

References
1. Be SMART About First-Strand cDNA Synthesis (January 2009)
Clontechniques XXIV(1):15-17.

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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SMART" MMLYV Reverse Transcriptase

* Ideal for gqRT-PCR
* Generates full-length cDNA (up ro 11.7 kb) every time
* Produces maximum amounts of cDNA in each reaction

* Preserves rare or precious RNA samples

SMART MMLYV RT is an ultra-pure Moloney Murine Leukemia
Virus Reverse Transcriptase. This premium enzyme is prepared
by a proprietary purification process that virtually eliminates con-
taminating RNases and other nucleases that are often introduced
into the RT reaction with the enzyme (1). This helps prevent
degradation of template RNA, allowing the synthesis of high
quality, full-length cDNA every time.

Generate Long cDNAs

SMART MMLYV RT is able to generate high quality, full-length,
first-strand cDNA from any small or midsize RNA template. In
fact, SMART MMLYV RT has successfully been used to reverse
transcribe transcripts of up to 11.7 kb for several genes, two of
which are shown (Figure 1 and Table I; 2).

Amplify Rare or Low Copy cDNAs
SMART MMLYV RT exhibits exceptional sensitivity, resulting

in the synthesis of maximum amounts of first-strand cDNA
regardless of the amount of template RNA present. As a resul,
rare or precious RNA samples can be preserved. In quantitative
PCR (qPCR) assays performed with cDNA generated by SMART
MMLYV RT from a synthetic RNA template, reproducible am-
plification was observed from as few as 5 copies of initial (input)
template, and extended over eight orders of magnitude (2).

Perfect for All gRT-PCR Applications

SMART MMLV RT is the perfect enzyme to use for quantita-
tive Reverse Transcription-PCR (qRT-PCR). In fact the enzyme
works well for any RT application—including full-length cDNA

synthesis of templates up to 11.7 kb, Reverse Transcriptase PCR
(RT-PCR), quantitative RT-PCR (qRT-PCR), and probe labeling.

mRNA
5' AAAA-3'
RT <« TTTT-5' Oligo(dT)
> < primer
5'PCR 3'PCR

Fluorescence (dRn)
5]

0 5 10 15 20 25 30 35 40
Cycle no.

Figure 1. Synthesize long, full-length cDNAs. SMART MMLV RT
was used to reverse transcribe first-strand cDNA from Human
BrainTotal RNA using oligo(dT),, primers (Panel A). The single-
stranded cDNA was then serially diluted fivefold (corresponding
to 25 ng-1.6 pg of RNA) and analyzed by gPCR using gene-specific
primers that amplified a 200 bp region near the 5" end of hNF1
and hMAP1A (Panel B; seeTable | for more information). The suc-
cessful generation of amplicons from both genes indicates that
SMART MMLV RT was able to reverse transcribe at least 11.7 kb of
the hNF1 gene and a 8.2 kb of the h(MAP1A gene (2).

Table I. Examples of Genes Analyzed by qRT-PCR and the
Lengths of the Transcripts Generated

Accession No. Gene Name Amplicon Minimum Length
Size (bp) of cDNATranscript (bp)
1 NM_000267 h. neurofibromin 1 226 11,738
(NF1)
2 NM_002373 h. microtubule- 206 8,216
associated protein
1A (MAP1A)

The enzyme is available by itself in a standard liquid format (see
below), in our unique EcoDry (dry master mix) format, or in
easy-to-use kits, such as the Titanium® 7zg One-Step RI-PCR
Kit, the Mir-X™ miRNA First-Strand Synthesis Kit, and the
Mir-X miRNA qRT-PCR SYBR” Kit.
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Product Information

Product Size Cat. No.
SMART MMLV Reverse Transcriptase 2,000 units 639522
SMART MMLV Reverse Transcriptase 8,000 units 639523
SMART MMLYV Reverse Transcriptase 20,000 units 639524

2. The Ideal Reverse Transcriptase for Any
RT Application (July 2008) Clontechniques
XXIII(2):1-3.

Components & Storage Conditions References

For each product’s components and storage condi- 1. Chenchick, A. ez al. (1998) Generation and Use
tions, please see its Certificate of Analysis on our of High-Quality cDNA from Small Amounts of
Total RNA by SMART PCR. I Gene Cloning
and Analysis by RT-PCR. Eds. Siebert, P. & Lar-
rick, J. (Biotechniques Books, MA) Ch 22.

website.

www.clontech.com
Licensing statements: See page 242
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RNA to cDNA EcoDry™ Premix

* Ecofriendly format
* Lyophilized for room temperature storage and convenience
* Unprecedented flexibility and ease-of-use!

RNA to cDNA EcoDry Premixes are convenient, lyophilized
master mixes that let you perform first-strand cDNA synthesis
with minimal effort and maximum ease. Each tube of Premix
contains all of the reagents needed for reverse transcription.
Simply add PCR-grade water along with your template, and
you're ready to go.

A Premium Enzyme Blend

All RNA to cDNA EcoDry Premixes feature our high perfor-
mance, ultra-pure SMART™ MMLYV Reverse Transcriptase.
SMART MMLV RT allows the synthesis of high-quality, first-
strand cDNA of up to 11.7 kb from any transcript. RNA to
cDNA EcoDry Premixes are ideal for microarray probe genera-
tion and real-time quantitative RT-PCR. They’re also great for
gene cloning/RACE, cDNA synthesis and library construction.

Eco-Friendly Format

EcoDry Premixes are lyophilized, room-temperature-stable mas-
ter mixes that don't need to be shipped in styrofoam containers,
or stored in a refrigerator or freezer. This eco-friendly master
mix format means fewer lab plastics and styrofoam containers
end up in landfills, and less energy is required for storage—so
your environmental impact is reduced!

Lyophilized for Room Temperature Storage and
Convenience

In addition to being eco-friendly, the easy-to-use master mix
format simplifies reaction set-up—saving time and reducing
the risk of contamination and pipetting errors. Plus, EcoDry
products can be stored for months at room temperature, so
they’re convenient and ready whenever and wherever you are.
They're perfect for field work, where convenience and efficiency
are a must!

Unprecedented Flexibility and Ease-of-Use

RNA to cDNA EcoDry Premixes are packaged as individual
8-well tube-strips with optically clear sealing caps (Figure 1), so
they can be used individually or all at once. Each well contains
a lyophilized master mix complete with SMART MMLV RT,
dNTPs, and your choice of oligo(dT)18 primers, random
hexamer primers, or a combination of both. Each formulation is
lyophilized to enhance stability and ensure maximum conve-
nience. Simply reconstitute the master mix by adding PCR-
grade water along with your template, and you're all set!

Add RNA & Go! Equivalent Performance Eco-Friendly No Refrigeration Prevents Contamination
\ Ol

Product Information

Product Size Cat. No.

RNA to cDNA EcoDry Premix (Oligo dT) 48 rxns 639541

RNA to cDNA EcoDry Premix (Oligo dT) 96 rxns 639542

RNA to cDNA EcoDry Premix (Oligo dT) 24 rxns 639543

RNA to cDNA EcoDry Premix (Random Hexamers) 48 rxns 639544

RNA to cDNA EcoDry Premix (Random Hexamers) 96 rxns 639545

RNA to cDNA EcoDry Premix (Random Hexamers) 24 rxns 639546

RNA to cDNA EcoDry Premix (Double Primed) 48 rxns 639547

RNA to cDNA EcoDry Premix (Double Primed) 96 rxns 639548

RNA to cDNA EcoDry Premix (Double Primed) 24 rxns 639549

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Advantage® RT-for-PCR Kit

o Provides efficient first-strand cDNA synthesis from nanograms of I

bp M 0 1 2 3 4 6 12 24 M 1 2 3 4 6 12 24 M

RNA in just one hour
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o Allows simultaneous analysis of multiple genes from a single RNA 1%5%

603
source

310

* Generates large amounts of full-length cDNA—recombinant
RNase inhibitor included

The Advantage RT-for-PCR Kit allows first-strand cDNA syn- Figure 1. Generate cDNA that faithfully represents the RNA in
thesis from either total or poly A* RNA. With this kit, you can your samples. Induction of INOS mRNA was studied by treating
obtain sufficient quantities of first-strand cDNA for PCR from cells with lipopolysaccharide for the amount of time (in hours)

.. £ RNA (1). Each ki . indicated above the wells. RNA isolated from the cells was then
hanogram quantities of any - fach Kit contains every- reverse-transcribed using the Advantage RT-for-PCR Kit. A small

thing you need for cDNA synthesis, including oligo(dT), and amount of the resulting first-strand cDNA was PCR-amplified with
random hexamer primers, PCR control primers, control RNA, G3PDH-specific (Panel A) or iNOS-specific (Panel B) primers. The
and a User Manual uniform amplification of the G3PDH housekeeping gene (Panel A)
’ indicates that an equivalent amount of first-strand cDNA was used
This kit does not contain the reagents needed for PCR. For sensi- in each reaction. Any difference in band intensity in Panel B is thus
tive, robust performance in PCR applications, we recommend due to relative levels of iNOS induction. Lane M: DNA size marker.
Advantage cDNA Polymerase Mix for cDNA amplification,
and either Titanium® 72g DNA Polymerase or Advantage 2

Polymerase for amplification of smaller genomic DNA targets.

Product Information

Product Size Cat. No.

Advantage RT-for-PCR Kit 25 rxns 639505

Advantage RT-for-PCR Kit 100 rxns 639506
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate ~ Advantage RT-for-PCR Kit (October 2007) Clontechniques XX11(4):29-30.
of Analysis on our website.
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Titanium® One-Step RT-PCR Kit

o Allows qualitative analysis of gene expression from multiple
samples

* Produces results from as little as 10 pg of total RNA
* Provided in a maximally convenient single-tube format

* Easy-ro-use one-step format minimizes the risk of cross-
contamination

The Titanium One-Step RT-PCR Kit provides an easy-to-use,
streamlined procedure for performing endpoint RT-PCR. The
entire reaction is performed in a single tube, reducing the pos-
sibility of cross-contamination. Along with convenience, this kit
offers unparalleled sensitivity (Figure 1) and efficiency (Figure
2) and is ideal for comparing gene expression levels across dif-
ferent samples. With its high sensitivity, you can rely on the
Titanium One-Step RT-PCR Kit for all analytical RT-PCR

applications.

Improved One-Step Method

Traditional methods use separate steps for reverse transcription
and PCR, thus requiring more hands-on time and allowing for

M 1 2 3 4 5 6 7 8

bp

1,078
872

603-

310-

Figure 1.The Titanium One-Step RT-PCR Kit exhibits superior
sensitivity. The Titanium One-Step RT-PCR Kit was used to am-
plify the B-actin transcript from the following amounts of mouse
liver total RNA: 1 ug (Lane 1); 100 ng (Lane 2); 10 ng (Lane 3); 1
ng (Lane 4); 100 pg (Lane 5); 10 pg (Lane 6); 1 pg (Lane 7).The
target transcript was reverse-transcribed at 50°C for 1 hr and
amplified using 40 PCR cycles; RT-PCR products were analyzed
via agarose gel electrophoresis. Lane 8: no template. Lane M:
DNA size markers.

Product Information

potential sample crossover and contamination. In contrast, the
Titanium One-Step RT-PCR Kit allows you to go straight from
RT incubation to PCR cycling without opening tubes or adding
extra reagents. The One-Step RT-PCR Kit includes reagents
that ensure superior performance, allowing you to:

* Minimize problems associated with RNA secondary struc-
ture. The thermostabilizing reagent allows reverse transcrip-
tion to be performed at 50°C, providing increased specific-
ity when used with gene-specific primers.

* Perform hot start PCR for enhanced specificity and
sensitivity. The Titanium 7zg RT Enzyme Mix includes
TaqStart™ Antibody for built-in hot start PCR (1-3).

One-step RT-PCR is the best method for working with multiple
RNA samples. However, for amplifying multiple fragments
from a single RNA source, two-step RT-PCR can actually be
more efficient because only a single reverse transcription reac-
tion mix is required. For two-step applications, we recommend
our Advantage® RT-for-PCR Kit.

Titanium One-Step RT-PCR
bp M 123 45 6 7 8

9

1.0

0.5

0.2

Competitor A Competitor B

kboM 1 2 3 45 6 7829 bpM123456789
1.0 1.0]
0.5 0.5
0.2 0.2

Figure 2. Titanium One-Step RT-PCR is more efficient than other
commercially available one-step kits. The Titanium One-Step
RT-PCR Kit and two other commercially available one-step kits
were used to amplify nine different human transcripts from 1 pg
Human placenta total RNA. Reactions were performed in paral-
lel using using the manufacturers’ recommended conditions.
RT-PCR products were analyzed via agarose gel electrophoresis.
Lane M: DNA size marker.

Product Size Cat. No.
Titanium One-Step RT-PCR Kit 30 rxns 639503
Titanium One-Step RT-PCR Kit 100 rxns 639504

References

1. Gerard, G. E & D’Alessio, J. M. (1993) In
Methods in Molecular Biology, Ed. Burrell, M. M.
(Humana Press, Inc., Totowa, NJ), 16:73-93.

2. AdvanTaq DNA Polymerase (October 1998)
Clontechniques XII1(4):2—4.

Components & Storage Conditions
For each product’s components and storage condi-

3. Kellogg, D. E. et al. (1994) BioTechniques
16(6):1134-1137.

tions, please see its Certificate of Analysis on our
website.
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SYBR® Advantage® qPCR Premix

o Provided in a convenient pre-mz'xed formar containing SYBR

Green I dye

* Optimized for use with the laser-, lamp-, or LED-based real-time
instrument of your choice

SYBR Advantage qPCR Premix is a convenient, ready-to-use
2X-concentrated master mix that is specially designed for real-time
PCR using SYBR Green chemistry. The Premix contains full-
length 72 DNA Polymerase, a hot start antibody, SYBR Green I
dye, dNTPs, and an optimized buffer, all of which work together
to provide superior specificity, increased amplification efficiency,
and excellent performance in high-speed, real-time PCR. Use of
the SYBR Advantage qPCR Premix enables you to carry out suc-
cessful real-time PCR with high sensitivity, broad dynamic range,
and accurate quantitation. The reagent comes with separate vials
of ROX Reference Dye LSR and ROX Reference Dye LMP, which
allow you to normalize the fluorescence signals between reactions
on instruments that are equipped with this option.

More Specific than Competitor R

Competitor R’s real-time premix showed poor reaction specific-
ity when compared to the Clontech SYBR Advantage qPCR
Premix. This was evidenced by the presence of multiple peaks in
the melting curve analysis of the qPCR products generated by the
competitor premix, particularly when low-copy-number templates
were amplified (Figure 1; 1).

More Efficient than Competitor A

Competitor As SYBR mix showed a lower amplification efficiency
than that of the Clontech SYBR Advantage qPCR Premix. This
was indicated by C, values that were shifted to the right (Figure 2; 1).

Clearly, the Clontech SYBR Advantage qPCR Premix outperforms
much of the competition in terms of specificity (melting curves
indicate the presence of a single product), efficiency, and sensitivity
(lower C, values in the amplification plots).

For GC-Rich Targets

Use SYBR Advantage GC qPCR Premix to amplify difficult, GC-
rich targets. This 2X master mix offers the same advantages and
benefits as the SYBR Advantage qPCR Premix, but it’s optimized
for targets with a GC content between 60-70%.

Fluorescence (F1)
©
Fluorescence (F1)

Lo NWARIDIN®DO
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Cycle no.
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Figure 1. Reaction specificity —performance of the Clontech
SYBR Advantage qPCR Premix vs. Competitor R’s SYBR mix us-
ing a Roche LightCycler. The results for the Clontech reagent are
shown in Panels A and C, and those for Competitor R’s reagent
are shown in Panels B and D (panels C and D represent melt
curve analyses). The cycling conditions for the Clontech reagent
consisted of 1 cycle at 95°C for 10 sec, followed by 45 cycles at
95°C for 5 sec and 60°C for 20 sec. For Competitor R’s reagent,
the cycling conditions consisted of 1 cycle at 95°C for 10 min,
followed by 45 cycles at 94°C for 10 sec, 55°C for 5 sec, and 72°C
for 10 sec.
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30 35 40 1 5 0 15 20 25 30 35 40
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Figure 2. Amplification efficiency —performance of the Clontech
SYBR Advantage qPCR Premix vs. Competitor A's SYBR mix us-
ing an ABI PRISM 7000 Sequence Detection System.The results
for the Clontech reagent are shown in Panel A, and those for
Competitor A's reagent are shown in Panel B. The cycling condi-
tions for the Clontech reagent consisted of 1 cycle at 95°C for 10
sec, followed by 40 cycles at 95°C for 5 sec and 60°C for 31 sec.
For Competitor A's reagent, the cycling conditions consisted of 1
cycle at 95°C for 10 min, followed by 45 cycles at 95°C for 15 sec
and 60°C for 1 min.

Product Information

Product Size Cat. No.

SYBR Advantage gPCR Premix 200 rxns 639676

SYBR Advantage GC qPCR Premix 200 rxns 638320

SYBR Advantage gPCR Premix 50 rxns 638321

SYBR Advantage GC qPCR Premix 40 rxns 638322
Components & Storage Conditions References

For this product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. SYBR Advantage qPCR Premix Outperforms Competitors (April 2006)
Clontechniques XXI(1):14-15.
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Terra™ qPCR Direct SYBR® Premix

* Easily amplify GC-rich targets Our premix contains everything you need for qPCR, including
Terra PCR Direct Polymerase—a novel, non-7zg polymerase
specially developed to amplify from whole cells, crude cell
lysates or tissue extracts (Figure 1), and purified DNA. The
enzyme is perfect for amplifying DNA targets up to 2 kb, even
* No template purification necessary when the GC-content is greater than 70% (Figure 2). The
premix includes SYBR Green I dye, and a hot-start antibody for
‘ ) o improved specificity, which is vital when performing real-time

o Perfect for high-throughput screening applications PCR with SYBR Green.

Use Terra qPCR Direct SYBR Premix to detect and quantify
genetic variants or pathogenic organisms directly from animal
or plant tissue extracts.
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o Convenient 2X master mix contains SYBR Green I dye

* Optimized for use with the laser-, lamp-, or LED-based real-

time instrument of your choice

o Automatic hot start

Terra qPCR Direct SYBR Premix comes packaged with two
ROX formulations—ROX Reference Dye LSR and ROX Refer-
ence Dye LMP—that allow you to normalize fluorescence sig-

Terra qPCR Direct SYBR Premix is a 2X master mix that lets nals on instruments that are equipped with this option. Because
you perform real-time PCR (qPCR) directly on crude extracts the format is flexible, you can use the premix with whichever
or dirty samples (such as mouse tail and ear biopsies, or leaf real-time instrument you have in your lab.
cuttings). With Terra, there’s no need for expensive, time-con-
suming DNA purification.
Terra gPCR SYBR Premix Conventional gPCR Premix
(mouse Hbb-b1) (mouse Hbb-b1)
70, NTC
60 - ~ — 16xdilution
o 501 4x dilution
S 40
3 ~— Undiluted
2 30 4
S 20;
T 10
04 . >4
=

0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
Cycle Cycle
Figure 1. Real-time PCR with crude extracts—Terra qPCR Direct SYBR Premix versus a conventional 2X qPCR premix. Real-time PCR
was performed using undiluted, 4X diluted, and 16X diluted mouse spleen crude alkaline-heat extracts and eitherTerra gPCR Direct
SYBR Premix or a conventional gPCR premix. Using the manufacturer’s recommended conditions for each enzyme mix, a 165 bp re-
gion of the B-globin gene Hbb-b1 was amplified from the mouse spleen extract. Data generated by Terra qPCR Direct SYBR Premix cor-
responded to the theoretical quantity of the gene, while the conventional master mix could not amplify targets from the crude sample.

JUND (GC 77.2%)
40 -

a Terra qPCR Direct Figure 2. Real-time PCR of a GC-rich target—Terra qPCR Direct
35 SYBR Premix SYBR Premix versus a conventional 2X qPCR premix. A portion
o Specific amplification of the jun-D proto-oncogene (JUND; GC-content 77.2%) was
304 amplified by real-time PCR using human testis cDNA as template
8 a Conventional (serially diluted 10-fold; equivalent to 50 ng-5 pg of total RNA),
25 SYBR Premix A and eitherTerra qPCR Direct SYBR Premix (triangles) or a conven-
(for GC-rich targets) tional SYBR premix specifically for GC-rich targets. The manufac-
20 - ] Non-specific amplification  turer’s recommended conditions were used for each enzyme mix.
While the Terra gPCR Direct SYBR Premix was able to specifically
15 amplify the target at all dilutions tested, the conventional mix

o 10m 102 10° 1:)" ) 100 10° yielded only non-specific amplicons.
Initial quantity (pg

Product Information

Product Size Cat. No.
Terra qPCR Direct SYBR Premix 400 rxns 638318
Terra gPCR Direct SYBR Premix 200 rxns 638319
Terra qPCR Direct SYBR Premix 40 rxns 638323

Components & Storage Conditions
For each product’s components and storage conditions, please sce its Certificate of Analysis on our website.
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Mir-X™ MicroRNA First-Strand Synthesis and

Quantification Kits

* Detect and quantify multiple miRNAs, shRINAs, and mRNA
targets in a single RNA sample

o Fast and simple one-step protocol for first-strand cDNA synthesis

* Everything you need to quantify your RNA target by gPCR with
SYBR® technology

Mir-X miRNA qRT-PCR SYBR Kits are complete, dual-
function systems for performing first-strand cDNA synthesis
and quantitative PCR (qPCR) to precisely measure the level of
your favorite miRNAs, shRNAs and mRNA targets. The kits
are available in economical, large-sized formats that provide 200
or 600 qPCR reactions, and each kit includes a Mir-X miRNA
First-Strand Synthesis Kit and our SYBR Advantage® qPCR
Premix.

Add cDNA to miRNA-

specific primers and
SYBR Advantage Premix

First-strand
cDNA synthesis
from any RNA

Mir-X single-step cDNA synthesis

5' 3

¢ Poly(A) polymerase

5' AAAAAAAAAAAAA-3' miRNA primer
L Oligo(dT) priming -
5' AAAAAAAAAAAAA-3 SYBR Advantage

NVTTTTTTTTTTTTT 5
SMART MMLV RT
AAAAAAAAARARAA-3'

SCLLELLELLE TTTTTTTTTTTTT

5

Simple and Sensitive

The Mir-X miRNA First-Strand Synthesis Kit uses a simple,
single-step reaction with an optimized mix of poly(A) poly-
merase and SMART™ MMLYV Reverse Transcriptase to syn-
thesize first-strand cDNA from your total RNA or small RNA
sample (Figure 1). The cDNA is then specifically amplified and
quantified by qPCR using your miRNA-specific primer and
our SYBR Advantage qPCR Premix. Multiple miRNA species,
as well as the mRNA targets of the miRNAs, can be amplified
from a single cDNA sample. The system is extremely sensitive,
and able to detect miRNAs down to 50 copies.

qPCR Data analysis

SYBR Advantage qPCR
B T  f—
e >

TTTTTTTTTTTTT 5'

Figure 1. Mir-X miRNA qRT-PCR SYBR Kits use a single-step, single-tube reaction to produce first-strand cDNA, which is then specifically
and quantitatively amplified using a miRNA-specific primer and our SYBR Advantage qPCR Premix. In the Mir-X cDNA synthesis reaction,
your RNA is first polyadenylated using poly(A) polymerase, then reverse transcribed using a modified oligo(dT) primer and SMART™

MMLV Reverse Transcriptase.

Product Information

Product Size Cat. No.
Mir-X miRNA gRT-PCR SYBR Kit 200 rxns 638314
Mir-X miRNA qRT-PCR SYBR Kit 600 rxns 638316
Mir-X miRNA First-Strand Synthesis Kit 20 rxns 638313
Mir-X miRNA First-Strand Synthesis Kit 60 rxns 638315

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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TaqStart® Antibody
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* Allows convenient room temperature reaction set-up Add TagStart Antibody
with your Tag-derived //

P DNA Polymerase
* Increases specificity—reduces background during PCR set-up
* Effective and inexpensive method for hot-start PCR
. ] / _

Antibody can be used with any full-length Taq polymerase Begin
. . .. the | lii
* Also available in bulk quantities —m erme oveme
. . . . Polymerase

TaqStart Antibody provides an antibody-mediated hot start activity blocked
that enhances the specificity of your PCR reactions (1). This Polymerase

activity restored

antibody inhibits polymerase activity before the onset of
thermal cycling, preventing nonspecific amplification and
primer-dimer formation (Figures 1 and 2). When the reaction
temperature is raised, the antibody is quickly inactivated and

PCR proceeds.

m 120 H Ab-
. P . . 100 ¢ Ab*
TagStart Antibody is significantly more convenient to use than o
other hot start methods and offers several advantages: % o
40
* Avoids the sample damage due to depurination that can 2
o+
0 1 2 3 4 5

occur with the high-temperature incubations necessary to
activate some hot start enzymes (2). Time (hours)

Figure 1. TagStart Antibody inhibits polymerase activity before
thermal cycling begins.

DNA Synthesized (ng)

* Reduces the risk of cross-contamination as it is unnecessary B bp
to reopen the reaction tubes after heating.

¢ Can be used when other hot start methods are difficult to

1,353
perform: in high-throughput PCR, iz situ PCR, microtiter 1,078-
plate formats, capillary PCR, and oil or wax-free environ- 510
ments.

Provides more definitive PCR results when amplification of
nonspecific products is problematic, as in reactions involving
low-copy-number targets, complex DNA background, or
degenerate primers.

Figure 2. TaqStart Antibody provides automatic hot start and
TagStart Antibody is effective with any 7ag-derived DNA increases enzyme specificity. Panel A. Isothermal extension reac-
tions using single-stranded X174 Viral DNA were performed at
S 37°C for 5 hours with Titanium Tagq (+) or (=) TagStart Antibody.
mutants). ?”r T‘““““,‘m Taq DNA P °1Y’T‘e‘ase and all of our TaqgStart Antibody clearly inhibited DNA synthesis. Panel B. A
Advantage® products include TagStart Antibody. 1.3 kb portion of the human transferrin receptor (TFR) gene was
amplified from a mixture of human placenta genomic DNA and
QUICK-Clone™ cDNA. PCR was performed with Titanium Taqg (+)
TaqgStart Antibody (Lane 1) or (-)TagStart Antibody (Lane 2) for
35 cycles. TagStart Antibody greatly enhanced enzyme specificity.

polymerase (native, recombinant, and N-terminal deletion

Product Information

Product Size Cat. No.
TaqgStart Antibody 200 rxns 639250
TagStart Antibody 500 rxns 639251

Components & Storage Conditions References

For each product’s components and storage condi- 1. Kellogg, D. E. ez al. (1994) BioTechniques

tions, please see its Certificate of Analysis on our 16(6):1134-1137.

website. 2. Lindahl, T. & Andersson, A. (1972) Biochemistry

11(19):3618-3623.
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\c, Clontech www.clontech.com

Licensing statements: See page 242




gqPCR Human Reference cDNA & Total RNA

* High performance standard for quantitative PCR
* Broad gene coverage

* Free of genomic DNA

» Made from human tissues, not cultured cell lines

Our qPCR Human Reference cDNA is the ideal control for
comparing data from different quantitative PCR (qPCR) experi-
ments. Because it is prepared from a total RNA pool collected
from several different tissues, our reference cDNA provides
broad gene coverage. RNA, and therefore cDNA, prepared from
whole tissues provides better gene representation than RNA
made from cell lines.

PCR analysis shows that our Total RNA is virtually free of ge-
nomic DNA (1). This allows for a more accurate measurement
of transcript copy number. Both high and low abundance genes
are well represented (2) allowing preparation of a wide range of
serially diluted standards for each qPCR assay. Lot-to-lot varia-
tion of Reference cDNA is minimal because the RNA source is
prepared on an industrial scale.

We also offer qPCR Human Reference Total RNA for use in
comparing data from a variety of experiments (3).

Product Information

Product Size Cat. No.
gPCR Human Reference Total RNA 25 g 636690
gPCR Human Reference cDNA, oligo(dT)-primed 25 rxns 636692
gPCR Human Reference cDNA, oligo(dT)-primed 100 rxns 636693
qPCR Human Reference cDNA, random-primed 25 rxns 639653
gPCR Human Reference cDNA, random-primed 100 rxns 639654

Components & Storage Conditions References
For each product’s components and storage condi-
tions, please see its Certificate of Analysis on our

website.
XVII(4):8-9.

1. Premium Total RNA contains virtually no
genomic DNA, an important factor in RNA
quality (October 2002) Clontechniques

3. qPCR Human Reference Total RNA (January
2004) Clontechniques XIX(1):8.

4. Human Universal Reference Total cDNA (July
2003) Clontechniques XVIII(3):10.

2. High-Performance Reference RNA and cDNA
(April 2008) Clontechniques XVIII(2):12—13.

Advantage® UltraPure Nucleotides

* Ideal for PCR amplification and cDNA synthesis

Advantage UltraPure Nucleotides are high quality, functionally
tested and validated dNTPs for use in all PCR applications.
Each lot of UltraPure Nucleotides is analyzed using Mono Q
HR chromatography to ensure a minimum of 99% pure tri-
phosphates, and is guaranteed to be free of nuclease activity. All
of our nucleotides are provided in aqueous solutions at pH 7.5
to ensure stability.

Our UltraPure Nucleotides are available in two formats: The
Advantage UltraPure PCR Nucleotide Mix is a premixed
solution containing 10 mM of each dNTP. In the Advantage
UltraPure ANTP Combination Kit, each dNTP is supplied as
a separate 100 mM stock, so you can vary the concentration of
each ANTP to suit your specific application.

Product Information

Product Size Cat. No.
Advantage UltraPure PCR Deoxynucleotide Mix (10 mM each dNTP) 4x100 pl 639125
Advantage UltraPure dNTP Combination Kit (100 mM each dNTP) 250 pl/dNTP 639132

Components & Storage Conditions

For each product’s components and storage conditions, please sce its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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QuickClean™ Enzyme Removal Resin

o Fast—takes less than 5 minutes
o Simple—just vortex and spin
* Safe—requires no organic solvents

QuickClean Enzyme Removal Resin efficiently removes
enzymes and other proteins from DNA and RNA samples. The
solid-phase matrix allows you to quickly remove proteins from
aqueous solutions of single- or double-stranded DNA or RNA
with just a brief vortex and spin step. No hazardous phenol
extractions or time-consuming ethanol precipitations are
required. The simple protocol can be performed in less than five
minutes, and the resin’s blue color makes it easy to remove.

Product

Product Information

Size Cat. No.

QuickClean Enzyme Removal Resin

0.5ml 631770

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

CHROMA SPIN™ Columns

o Adaptable—one system for any application

o Efficient—purify samples in 10 minutes

* Simple—apply sample and spin

CHROMA SPIN Columns are gel filtration spin columns that
allow you to rapidly purify and size fractionate nucleic acid
samples. The columns can be used to purify single- or double-
stranded DNA or RNA from contaminants such as salts, sol-

vents, or proteins, and are ideal for size fractionation of libraries
or for removal of primers.

CHROMA SPIN Columns are available with a choice of three
sterile buffers: TE buffer for routine DNA applications; STE
(0.1 M NaCl + TE) buffer for applications requiring higher salt
concentrations; and DEPC-treated water (+ 0.1 mM EDTA)
for applications requiring a completely nuclease-free environ-
ment.

CHROMA SPIN columns are also available in six matrix pore
sizes, so they’re convenient for a variety of applications (Table
I). For optimal recovery and purification, there should be at
least a three-fold difference between the size of the desired
nucleic acid molecules and the size of the contaminants.

P
g Clontech

Prespin
CHROMA SPIN
Column
5 min

Load Sample:

* agarose gel slices

* PCR reactions
 labeling reactions

* yeast genomic DNA
* restriction digests

1 min « CDNA

Centrifuge
(larger molecules elute first)

5 min

Purified DNA

Figure 1. Schematic of the CHROMA SPIN purification protocol.

www.clontech.com
Licensing statements: See page 242



CHROMA SPIN™ Columns continued

High-Throughput 96-Well Plate

Our CHROMA SPIN 1000 HT 96-Well Plate is ideal for high-
throughput purification of DNA or RNA. Each plate is de-
signed for the simultaneous purification of 96 samples (50—100
pl each) in less than 20 minutes.
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Table I: Principal CHROMA SPIN Column Applications

Purify oligos/primers Remove primers/link-
CHROMA SPIN after labeling ers digestion frag- Remove proteins/
Series reactions DNA/RNA length ments enzymes
CHROMA SPIN-10 > 15 bases
CHROMA SPIN-30 > 35 bases <9 bases <30 kDa
CHROMA SPIN-100 > 140 bases < 30 bases < 250 kDa
CHROMA SPIN-200 > 300 bases < 50 bases < 1,000 kDa
CHROMA SPIN-400 > 600 bases < 100 bases < 8,000 kDa
CHROMA SPIN-1000 > 1,350 bases < 300 bases all sizes

Product Information

Product Size Cat. No.
CHROMA SPIN+STE-10 Columns 20 columns 636055
CHROMA SPIN+STE-10 Columns 50 columns 636056
CHROMA SPIN+STE-30 Columns 50 columns 636058
CHROMA SPIN+STE-100 Columns 20 columns 636060
CHROMA SPIN+STE-100 Columns 50 columns 636061
CHROMA SPIN+TE-10 Columns 50 columns 636066
CHROMA SPIN+TE-30 Columns 50 columns 636069
CHROMA SPIN+TE-100 Columns 20 columns 636072
CHROMA SPIN+TE-100 Columns 50 columns 636073
CHROMA SPIN+TE-200 Columns 50 columns 636082
CHROMA SPIN+TE-400 Columns 50 columns 636076
CHROMA SPIN+TE-1000 Columns 50 columns 636079
CHROMA SPIN-30+DEPC-H,0 Columns 50 columns 636087
CHROMA SPIN-100+DEPC-H,0 Columns 20 columns 636089
CHROMA SPIN-100+DEPC-H,0 Columns 50 columns 636090
CHROMA SPIN-200+DEPC-H,0 Columns 20 columns 636096
CHROMA SPIN-1000+DEPC-H,0 Columns 20 columns 636093
CHROMA SPIN-1000+DEPC-H,0 Columns 50 columns 636094

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

P
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Product Line Description Pages

In-Fusion® Cloning Kits & Simple, directional cloning of any PCR product into any chosen vector. 44-47

Vectors

Competent Cells Chemically competent and electrocompetent E. coli cells for a variety of 48
applications.

SMARTer™ & SMARTer Pico Generate cDNA from limiting amounts of RNA for various applications, 50-51

PCR cDNA Synthesis Kits including PCR-Select™ cDNA Subtraction, Virtual Northerns (Northern Blot

with cDNA), and library construction. You can use as little as 1 ng of Total
RNA to generate cDNA probes for use with microarrays.

SMARTScribe™ Obtain increased cDNA yields and a higher percentage of longer transcripts 51
Reverse Transcriptase in SMART-based applications with our highly purified SMARTScribe RT

enzyme.
SMARTer Ultra Low RNA Kit The SMARTer Ultra Low RNA Kit for [llumina® Sequencing provides a simple 52-53
for lllumina® Sequencing and efficient solution for generating libraries from as little as 100 pg of input

RNA that are compatible with lllumina's Genome Analyzer, HiSeq™, and HiS-
canSQ™ instruments. This highly efficient system for high-throughput RNA
sequencing studies allows you to begin with the smallest sample size ever,
and end with unparalleled sequencing output.

SMARTer RACE cDNA Prepare your own RACE-ready (Rapid Amplification of cDNA Ends) cDNA 54

Amplification Kit using a highly efficient, single-step process, with no adaptor ligation. Start
with very low amounts of RNA.

SMART™ mRNA Generate large amounts of sense RNA (or mRNA) from as little as 100 ng 55

Amplification Kit total RNA for use in quantitative RT-PCR, array probe generation, or in vitro
translation.

Marathon® cDNA A traditional method to generate your own RACE-ready, adaptor-ligated 56

Amplification Kit cDNA.

GenomeWalker™ Kits Perform genome-walking experiments with human DNA, or provide your 57
own genomic DNA samples.

Marathon-Ready cDNA for Directly perform 5' and 3' RACE on cDNA from a wide range of tissues. 58-60

RACE

QUICK-Clone™ cDNA Amplify a gene of interest or generate hybridization probes using gene- 61-63
specific primers.

SMART & In-Fusion Construct your own cDNA libraries starting with very small amounts of RNA. 64-65

SMARTer cDNA Library Kits use SMART technology to increase efficiency and eliminate adaptor liga-

Construction Kits tion.

Genomic DNA Human, rat, and mouse genomic DNA ideal for library construction, South- 66

ern hybridization, or PCR.

Clontech

www.clontech.com

Licensing statements: See page 242
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In-Fusion® HD PCR Cloning Kits

o For fast, directional cloning of PCR products
* Clone any insert, into any location, within any vector you choose
o Efficiently clone a broad range of fragment sizes up to 15 kb

* No restriction digestion, phosphatase treatment, or ligation
required

o Final constructs are seamless with no extra or unwanted base
pairs

* Clone multiple DNA fragments simultaneously into any vector
in a single reaction!

PCR Cloning Kits—DNA Cloning—In-Fusion

In-Fusion Cloning Kits enable directional cloning of any PCR
fragment or multiple fragments into any linearized vector in a
single 15-30 minute reaction. No additional treatment of the
PCR fragment is required (such as restriction digestion, liga-
tion, phosphorylation, or blunt-end polishing).

How It Works

The In-Fusion Enzyme fuses PCR-generated sequences and
linearized vectors efficiently and precisely by recognizing a 15
bp overlap at their ends. This 15 bp overlap can be engineered
by designing custom primers for amplification of the desired
sequences. Using this method, you can clone multiple frag-
ments into a single vector without subcloning, create modular
expression vectors with interchangeable parts, construct seam-
less fusion proteins, delete and replace DNA segments, insert
point mutations, make internal fluorescent protein fusions,

swap tags on a gene, add UTRs to a cDNA, insert restriction
sites, and more.

Clone Into Any Vector

Clone directly into any vector at any site of linearization. Vec-
tors can be linearized via inverse PCR or restriction digestion.
If you do not already have a vector you would like to use,
Clontech offers several In-Fusion Ready Vectors with options
for fluorescent protein fusions, 6xHN tags for purification of
recombinant proteins, and easy switching between expression
systems.

Superior Cloning Efficiency

The In-Fusion system delivers greater than 90% cloning ef-

ficiency over a broad range of fragment sizes regardless of the
nature of the DNA ends (sticky or blunt).

Multiple Fragment & HTP Cloning

With In-Fusion, multiple insert cloning is accomplished just as
easily as single insert cloning. You can successfully combine not
only two, but up to four fragments of DNA in a single, one-
step reaction (1). The ability to rapidly and precisely clone in
this manner makes the system highly amenable to automation.
In-Fusion has been effectively applied in various high-through-
put cloning projects, including work at Harvard Medical
School (2), Stanford University School of Medicine (3), and the
University of Oxford (4).

15-30 min single-tube reaction

Amplify your
gene of interest

+ PCR product
— —)

[aa) ~
X X
W W
A -
»

XA

Design gene-specific primers

with 15 bp extensions Any
linearized

homologous to vector ends

vector

The In-Fusion Enzyme
creates single-stranded
regions at the ends of the
vector and PCR product,
which are then fused
due to the 15 bp homology

Figure 1.The In-Fusion cloning protocol. Successful cloning requires that the PCR insert share 15 complementary bp with each end of
the linearized vector, a condition that can be easily satisfied by designing your PCR primers to match the ends of the vector.

P
g Clontech
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In-Fusion® HD PCR Cloning Kits continued

qiq @ buiuo|p

1
f<})
q
L1
: S~ @
In-Fusion® HD Cloning Kit 10 rxns 639648 (7))
In-Fusion® HD Cloning Kit 50 rxns 639649
In-Fusion® HD Cloning Kit 100 rxns 639650
In-Fusion® HD Cloning Kit w/Cloning Enhancer Yes 10 rxns 639633
In-Fusion® HD Cloning Kit w/Cloning Enhancer Yes 50 rxns 639634
In-Fusion® HD Cloning Kit w/Cloning Enhancer Yes 100 rxns 639635
In-Fusion® HD Cloning Kit w/NucleoSpin Yes 10 rxns 639639
In-Fusion® HD Cloning Kit w/NucleoSpin Yes 50 rxns 639640
In-Fusion® HD Cloning Kit w/NucleoSpin Yes 100 rxns 639641
In-Fusion® HD Cloning Kit w/Competent Cells Yes 10 rxns 639642
In-Fusion® HD Cloning Kit w/Competent Cells Yes 50 rxns 639643
In-Fusion® HD Cloning Kit w/Competent Cells Yes 100 rxns 639644
In-Fusion® HD Cloning System CE Yes Yes 10 rxns 639636
In-Fusion® HD Cloning System CE Yes Yes 50 rxns 639637
In-Fusion® HD Cloning System CE Yes Yes 100 rxns 639638
In-Fusion® HD Cloning System CE Yes Yes 96 rxns 639693
In-Fusion® HD Cloning System Yes Yes 10 rxns 639645
In-Fusion® HD Cloning System Yes Yes 50 rxns 639646
In-Fusion® HD Cloning System Yes Yes 100 rxns 639647
In-Fusion® HD Cloning System Yes Yes 96 rxns 639692
Components & Storage Conditions References 4. Berrow, N.S. et al. (2007) Nucleic Acids Res.
For each product’s components and storage condi- 1. Zhu, B. et al. (2007) BioTechniques 3:354-359. 35(6):¢45.3.
tions, please see its Certificate of Analysis on our 2. Marsischky, G. & LaBaer, J. (2004) Genome Res.
website. 14:2020-2028.
3. Hartman, S. et al. (January 2005) Clontechniques
XX(1):26-27.
-
www.clontech.com s Clontech
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In-Fusion® HD EcoDry™ Cloning Kits

* Clone any insert, into any location, within any vector you
choose

o Efficiently clone a broad range of fragment sizes up to 15 kb

* No restriction digestion, phosphatase treatment, or ligation
required

o Final constructs are seamless with no extra or unwanted base
pairs

*  Clone multiple DNA fragments simultaneously into any vector

in a single reaction!

* Ready-to-use, lyophilized format provides ease of use and

consistency

Figure 1. In-Fusion EcoDry reagents are provided in single-use,
In-Fusion EcoDry Cloning Kits provide the In-Fusion snap-off reaction tubes (strips of 8) or in a 96-well plate.
enzyme in a lyophilized (EcoDry) format. With these kits,
reagents come in ready-to-use microtubes (Figure 1). These
convenient tubes can be stored right on the lab bench. Each
tube contains a lyophilized master mix of In-Fusion Enzyme,
buffer, and BSA. To perform the reaction, simply add your
PCR fragment and a linearized vector, and then incubate. Fol-
lowing the incubation, transform the product of the In-Fusion
reaction into Stellar™ Competent E. coli Cells (provided with
some kits), and then plate on selective medium.

In-Fusion® HD EcoDry™ Cloning Kit 8 rxns 639689
In-Fusion® HD EcoDry™ Cloning Kit 24 rxns 639690
In-Fusion® HD EcoDry™ Cloning Kit 96 rxns 639691
In-Fusion® HD EcoDry™ Cloning Kit w/Competent Cells Yes 8 rxns 639678
In-Fusion® HD EcoDry™ Cloning Kit w/Competent Cells Yes 24 rxns 639679
In-Fusion® HD EcoDry™ Cloning Kit w/Competent Cells Yes 96 rxns 639680
In-Fusion® HD EcoDry™ Cloning Kit w/NucleoSpin Yes 96 rxns 639687
In-Fusion® HD EcoDry™ Cloning System Yes Yes 8 rxns 639684
In-Fusion® HD EcoDry™ Cloning System Yes Yes 24 rxns 639685
In-Fusion® HD EcoDry™ Cloning System Yes Yes 48 rxns 639686
In-Fusion® HD EcoDry™ Cloning System Yes Yes 96 rxns 639688

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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o Flexible cloning—use one PCR product, with choices of DsRed-Monomer-N1/CI, AcGFP-N1/CI, or 6xHN-N/C
o Easily test protein functionality as N- or C-terminal fusions
* No restriction digestion, phosphatase treatment, or purification required prior to cloning

* Prelinearized for simple, one-step In-Fusion cloning

- - Figure 1. Cloning of PCR-amplified a-actinin directly into four
different In-Fusion Ready prelinearized DsRed-Monomer and
AcGFP1 vectors. The gene for a-actinin (1,600 bp) was amplified
by PCR and immediately cloned into four different prelinearized
DsRed-Monomer N1/C1 and AcGFP1 N1/C1 vectors using the In-
Fusion cloning method. All four recombinant vectors were trans-
fected into Hela cells using a lipid-based transfection agent. 36
hr posttransfection, cells were fixed using 4% paraformaldehyde
and visualized using a Zeiss Axioskop fluorescence microscope.
Panel A. a-actinin-AcGFP1-C1. Panel B. a-actinin-AcGFP1-N1.
Panel C. a-actinin-DsRed-Monomer-C1. Panel D. a-actinin-DsRed-
Monomer-N1.

Product Size Cat. No.
pAcGFP1-C In-Fusion Ready Vector 1ug 632500
pAcGFP1-N In-Fusion Ready Vector 1ug 632501
pDsRed-Monomer-C In-Fusion Ready Vector 1ug 632499
pDsRed-Monomer-N In-Fusion Ready Vector 1ug 632498
In-Fusion Ready BacPAK Vector Set each 631410

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Chemically Competent Cells

Stellar™ Competent Cells are high-efficiency E. coli competent  The cells can also be used for blue/white screening (i.e., alpha-
cells that can be used in a wide variety of applications, from complementation) when transformed with vectors containing
the preparation of cDNA and genomic libraries, to construc- the lacZ-alpha gene. Stellar Competent Cells are recommended
tion of longer-length genomic libraries, to subcloning, and even  for use with our In-Fusion® Cloning Kits. Stellar (dam-/dcm-)
methylated DNA cloning. Stellar cells lack the gene cluster for ~ Chemically Competent Cells allow growth of plasmids free of
cutting foreign methylated DNA (mr7-hsdRMS-merBC and dam and dem methylation, but are not suitable for cloning.
merA), and are therefore useful for cloning methylated DNA.

Product Information
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Product Size Cat. No.
Stellar Competent Cells 10 x 100 ul 636763
Stellar Competent Cells 50 x 100 uL 636766
Stellar (dam-/dcm-) Competent Cells 10 transformations 636764
Stellar Competent Cells (96-well plate) 96 x 20 uL 636767

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Electrocompetent Cells

o Excellent for library construction Stellar Electrocompetent Cells provide high transforma-

tion efficiency (>1 x 10° cfu/pg). These cells can be used in a
wide variety of applications, from preparation of cDNA and
genomic libraries, to construction of longer-length genomic

* Highest possible transformation efficiency at a reasonable price
* Prealiquoted at a convenient volume

* o.-complementation for blue/white screening libraries, to subcloning, and even methylated DNA cloning.
For transformation of plasmids with pUC lineage, the addi-
tion of X-gal simplifies selection of recombinant plasmid using
B-galactosidase a.-complementation.

Product Information

Product Size Cat. No.

Stellar Electrocompetent Cells 10 transformations 636765

Components & Storage Conditions
For this product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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Overview: cDNA Synthesis Using SMART™ Technology

SMART (Switching Mechanism at 5" End of RNA Template) and 5' ends of the cDNA, producing first-strand cDNA that
is a unique technology that allows the efficient incorporation of  is immediately available for PCR amplification, RACE, library
known sequences at both ends of cDNA during first strand syn-  construction and other molecular biology applications.

thesis, without adaptor ligation. The presence of these known

sequences is crucial for a number of downstream applications SMART Enriches for High-Quality, Full-Length
including amplification, RACE, and library construction (Fig- cDNA

ure 1). While a wide variety of technologies can be employed
to take advantage of these known sequences, the simplicity and
efficiency of the single-step SMART process permits unparal-
leled sensitivity and ensures that full-length cDNA is generated
and amplified.
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Because cDNA synthesis is susceptible to interruption by
secondary structures in the template RNA, the 5' ends of genes
are typically underrepresented in cDNAs synthesized by con-
ventional methods. Since the terminal transferase activity (and
subsequent SMART switching process) occurs preferentially at
The SMART Procedure the 5' ends of eukaryotic mRNAs, truncated products resulting
from premature termination of the reverse transcription reac-
tion generally do not incorporate the SMART (er) oligonucle-
otide, and consequently are not amplified during PCR. Thus,
tional sequence at the 3' end (Figure 1). When SMARTScribe™  _DNA created using our SMART technology and amplified by

In all SMART and SMARTer™ kits, first-strand cDNA synthesis
is primed by a modified oligo(dT) primer that contains addi-

MMLYV RT reaches the 5' end of the mRNA, the enzyme’s long-distance PCR is enriched for full-length cDNA. Because
terminal transferase activity attaches several non-template the 5' SMART (er) sequence and modified oligo dT primer
nucleotides onto the newly synthesized strand of cDNA. Then are not added onto genomic DNA or cDNA transcribed from

the SMART (er) oligo pairs with the extended first-strand ribosomal RNA, ¢cDNA that is generated using SMART is free

cDNA tail, and serves as a second template for the RT enzyme of these contaminating agents.
to switch to. Following first strand synthesis, SMART technol-
ogy results in the addition of known sequence at both the 3'

SMARTer cDNA Synthesis Conventional cDNA synthesis
Starting material 5' VAN poly A 7 5' VMAAAAAAAAAA poly A
SMARTer
L. SMARTScribe MMLV RT RT
PCR
adaptor
First-strand w0 5' o ornnnnnas poly A Single 5' vianasnasaans poly A
cDNA synthesis S ————————— step —_—
dT dT adaptor
%’ sequence
Oligo(dT) primer
with added
sequence
Second-strand —_— - > —
f - —_———
cDNA synthesis
dT adaptor
LD-PCR amplification Second-strand  sequence
or primer extension .
enzyme cocktail
dA T4 treatment,
Full-length s — extraction,
[ R e ——

ds cDNA . precipitation

/ \ Ligate 5'
Template Probes adaptor sequence

for real-time

for arrays
PCR dA
e e —
Next-generation Subtractive e
sequencing hybridization dT adaptor
sequence
Direct gene RACE

amplification

Library
construction

Figure 1. SMART(er) cDNA synthesis compared to conventional cDNA synthesis. Unlike conventional cDNA synthesis methods,which
involve a multiple enzyme/multiple step procedure, the SMART(er) cDNA synthesis protocol is performed by one reverse transcription
reaction, in a single tube, with no adaptor ligation or intervening purification steps. Following PCR amplification, SMART(er) cDNA is

immediately available for a variety of downstream applications.
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The entire SMART protocol is performed by one enzymatic
reaction, in a single tube. Your precious RNA is subjected to the
least possible handling, minimizing the potential degradation
risks. The protocol is user friendly and straightforward with no
adaptor ligation, no tailing, and no intervening purification
steps. The resulting single-stranded cDNA can then be ampli-
fied by long-distance PCR.

One of the advantages of SMART technology is its increased
addition efficiency compared to traditional technologies such as
adaptor ligation. Its high efficiency and sensitivity enables you
to use a very limited quantity of starting material, such as mi-
crodissected tissues, laser-captured cells, biopsy samples, etc. As
lictle as 1-2 ng of total RNA is sufficient for generating highly
representative cDNA for different downstream applications.

*Subtractive Hybridization. Clontech’s powerful PCR-
Select™ method for identifying differentially expressed genes
is now accessible to researchers with limited starting material.
cDNA generated with SMARTer & SMARTer Pico cDNA
Synthesis Kits can be used directly for PCR-Select cDNA
Subtraction (Cat. No. 637401).

* Generate cDNA from as little as 1-2 ng of toral RNA

* Single-step, single-tube protocol with no adaptor ligation
* No DNase treatment of RNA

* No cDNA extraction or precipitation

* Optimized for retaining true gene representation of unamplified
sample

* Specific enrichment for full-length cDNA

The SMARTer and SMARTer Pico PCR ¢cDNA Synthesis
Kits provide a PCR-based method for producing high-quality
cDNA from nanogram quantities of total RNA. These kits al-
low you to synthesize high-quality cDNA for array probe
generation, cDNA subtraction, “Virtual Northern” blots,
cDNA sequencing, or other applications, from as little as 1-2 ng
of total RNA. The cornerstone of SMARTer cDNA synthesis is
SMART (Switching Mechanism At 5° End of RNA Transcript)
technology. SMART technology is especially useful for research-
ers who have limited starting material, such as RNA derived
from laser-capture microscopy samples, cells sorted by flow
cytometry, or other extremely small samples.

h
g Clontech

*Virtual Northern blot generation. Researchers who lack suf-
ficient poly A* or total RNA for standard Northern blots can
use SMARTer ¢cDNA to generate virtual Northern blots. This
is especially important for researchers who have isolated clones
using the PCR-Select Kit and who also need to confirm the
differential expression of corresponding mRNA:s.

*Library construction or direct gene amplification by PCR.
A library can be constructed in your vector of choice. For
convenient directional cDNA library construction using Sfil
restriction sites, we recommend the SMART cDNA Library
Construction Kit (Cat. No. 634901). For library construc-
tion that can be completed in just 3 days, without the need

for compatible restriction sites, we recommend the In-Fusion®
SMARTer Directional cDNA Library Construction Kit
(Cat. No. 634933). Direct gene amplification can be achieved
using known sequence for priming with the SMARTer RACE
c¢DNA Amplification Kit (Cat. Nos. 634923 & 634924).

*Next-generation sequencing. The SMARTer Ultra Low
RNA Kit for Illumina® Sequencing provides a simple and
efficient solution for generating libraries from total RNA that
are compatible with [llumina’s Genome Analyzer, HiScanSQ™,
and HiSeq™ instruments, facilitating transcriptome analysis
from as little as 100 pg of input RNA. The integration of
Clontech’s SMART technology with Illumina sequencing has
resulted in the most sensitive sample preparation workflow of-
fered by any next-generation sequencing (NGS) platform.

The SMARTer PCR cDNA Synthesis Kit allows first-strand
synthesis from 2 ng of total RNA. Since extremely dilute RNA
cannot be used in regular cDNA synthesis, we designed the
SMARTer Pico PCR cDNA Synthesis Kit to synthesize high-
quality cDNA from even less starting material—as little as 1

ng of total RNA at a concentration as low as 20 pg/pl. The
SMARTer Pico protocol includes an additional purification step
after first-strand synthesis that makes it possible to use the entire
volume of purified single-stranded cDNA for a single SMARTer
PCR amplification (Table I). Both SMARTer and SMARTer
Pico Kits produce yields of ds cDNA ranging from 1-2 pg.

We recommend using the Advantage® 2 PCR Kit (Cat. Nos.
639206 & 639207) for efficient and accurate amplification of
SMARTer ¢cDNA. The Advantage 2 PCR Kit includes buffer,
dNTPs, a control template and primer mix, and Advantage 2
Polymerase Mix, which has been specially formulated for
eflicient, accurate, and convenient amplification of cDNA
templates by long-distance PCR.

www.clontech.com

Licensing statements: See page 242



SMARTer™ & SMARTer Pico cDNA Synthesis Kits
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continued
Use the RNA/cDNA Quality Assay (Cat. No. 636841) to produce full-length cDNA for your application. Achieve quick
check the integrity of your RNA starting material before results using standard lab equipment, and avoid inconvenient —
beginning your experiment. Because this assay uses RT-PCR, it and toxic formaldehyde gels. Q
provides a direct functional test of your sample for its ability to =
13
(7]
Table I: Comparison of SMARTer Protocols*

SMARTer SMARTer Pico

e 2-1000 ng total RNA e 1-1000 ng total RNA

¢ Template volume up to 3.5 pl ¢ Template volume up to 50 pl

¢ Total RNA template concentration as low as 0.6 ng/pl ¢ Total RNA template concentration as low as 20 pg/pl

e SMARTer first-strand cDNA synthesis o SMARTer Pico first-strand cDNA synthesis

* Volume = 10 pl ¢ Volume = 106 pl

¢ Dilute 1:5 with TE Buffer e Purify with NucleoSpin Column

e Volume =50 pl e Column Elution Volume = 80 pl

e Use 10 pl cDNA for SMARTer PCR amplification e Use 80 ul cDNA for SMARTer Pico PCR amplification

* 100 pl reaction * 100 pl reaction

¢ Cycle optimization and scale-up e Cycle optimization and scale-up

e Purify PCR products with NucleoSpin e Purify PCR products with NucleoSpin

¢ Yields 1-2 pg ds cDNA * Yields 1-2 pg ds cDNA

* Differences between protocols appear in bold.

Product Information

Product Size Cat. No.

SMARTer PCR cDNA Synthesis Kit 10 rxns 634925

SMARTer PCR cDNA Synthesis Kit 20 rxns 634926

SMARTer Pico PCR cDNA Synthesis Kit 10 rxns 634928

Advantage 2 PCR Kit 100 rxns 639206

Advantage 2 PCR Kit 30 rxns 639207

RNA/cDNA Quality Assay 40 rxns 636841
Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. Diatchenko, L. ¢t al. (1996) Proc. Natl. Acad. Sci. USA 93:6025-6030.
of Analysis on our website. 2. Gurskaya, N. G. et al. (1996) Anal. Biochem. 240:90-97.

SMARTScribe™ Reverse Transcriptase

Product Size Cat. No.
SMARTScribe Reverse Transcriptase 40 rxns 639536
SMARTScribe Reverse Transcriptase 100 rxns 639537
SMARTScribe Reverse Transcriptase 400 rxns 639538

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech
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SMARTer™ cDNA Synthesis for lllumina® Sequencing

o Integration with Illumina sequencing—high dynamic
range, single copy per cell sensitivity and unparalleled accuracy
Jor differential expression

* Unparalleled sensitivity—start from 100 pg of total RNA
* Single-tube protocol—preserve sample integrity

* RNA-seq data quality—wbhole transcriptome information
with no a priori content requirement

* Single-cell analysis—generate RNA-seq libraries directly
from cells

The SMARTer Ultra Low RNA Kit for Illumina Sequencing
provides a simple and efficient solution for generating libraries
from total RNA that are compatible with Illumina’s Genome
Analyzer, HiSeq™, and HiScanSQ™ instruments. The kit fa-
cilitates transcriptome analysis from as little as 100 pg of input
RNA. This highly efficient system for high-throughput RNA
sequencing studies allows you to begin with the smallest sample
size ever, and end with unparalleled sequencing output.

Integration with lllumina Sequencing
The integration of Clontech’s SMART technology with Il-

lumina sequencing has resulted in the most sensitive sample
preparation workflow offered by any next-generation sequenc-
ing (NGS) platform (Figure 1). The combination of SMART
technology’s ability to handle very small quantities of RNA

and the Illumina sequencing platform’s capacity for single- and
paired-end sequencing of millions to billions of long and short
reads per run, allows you to annotate coding SNPs, discover
transcript isoforms, characterize splice junctions, and determine
the relative abundance of transcripts from even the smallest
samples.

Unparalleled Sensitivity and High Efficiency
The SMARTer Ultra Low RNA Kit protocol has been specifi-

cally developed to improve sensitivity. Now you are able to use
a very limited quantity of starting material, such as microdis-
sected tissues, laser-captured cells, biopsy samples, etc. As little
as 0.1 ng (100 pg) of total RNA is sufficient for generating a
highly representative cDNA pool for library construction and
sequencing on [llumina’s Genome Analyzer, HiSeq, and HiS-
canSQ instruments. Although the amount of input RNA can
vary over quite a large range (from 1 ng to 0.01 ng), comparable
DNA output can be obtained by adjusting the number of PCR
cycles. Typical yields of ds cDNA range between 2 ng and 7 ng
(Figure 2).
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Total RNA
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SMARTer cDNA
Synthesis

¥

Covaris Shearing of
Full-length cDNA
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Modified lllumina
Paired-End DNA
Sample Prep
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Sequencing on
lllumina GA  , HiSeq,
or HiScanSQ

Figure 1. Overview of the sample preparation process for se-
quencing.
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Figure 2. Electropherogram of amplified SMARTer cDNA. Various
amounts of Universal Human Reference Total RNA (UHR) and Hu-
man Brain Reference RNA were used as input for SMARTer cDNA
synthesis.The cDNA samples were then analyzed for purity and
yield on an Agilent 2100 Bioanalyzer. Shown are Bioanalyzer trace
overlays of cDNA amplified from 1 ng (red line), 0.1 ng (dark blue
line), 0.05 ng (green line), and 0.01 ng (light blue line) of total RNA
and a no template control (NTC; pink line). The main peak indi-
cates the purity and yield of cDNA between 0.4 and 9 kb —with the
highest point at ~2 kb. There was no amplification in the negative
control (pink line). Although the amount of input RNA can vary
over quite a large range (e.g., 1 ng to 0.01 ng), comparable cDNA
output can be obtained by adjusting the number of PCR cycles.

www.clontech.com
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SMARTer™ cDNA Synthesis for lllumina® Sequencing

continued

Single-Tube Procedure

One of the greatest advantages of SMART (Switching Mecha-
nism at 5° End of RNA Template) technology is its increased
efficiency compared to traditional technologies which require
isolation of mRNA and adaptor ligation. The entire SMART
protocol is performed by one enzymatic reaction, in a single
tube. Your precious RNA is subjected to the least possible han-
dling, minimizing the potential degradation risks.

RNA-seq Data Quality
SMART provides faithfully reproduced, full-length cDNA for

use as template in library sample preparation. Sequencing of
libraries from mouse brain total RNA at input levels varying
from 10 to 0.01 ng demonstrates that even with just 10 pg of
input RNA—which is less than the amount found in most

- 1ng

0.1 ng
40,000 ——0.05ng

g m § —0.01ng

\

30,000

r
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/
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\
\
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Figure 3. Comparison of transcript coverage with different
amounts of input RNA. Shown are overlaid plots comparing the
average read coverage from libraries made with 1 ng to 0.01 ng of
mouse brain total RNA.The x-axis represents gene length normal-
ized to 100%, where 0 is the 5’-end of each transcript and 100 is the
3’-end. The y-axis indicates the average coverage for a set of 724
genes that are moderately to highly expressed in brain tissue. The
results are very consistent through the range of input RNA used,
with full-length coverage of the transcripts reflecting no system-
atic 5’- or 3'-bias.

single cells—over 90% of the data mapped to the genome,

and the average transcript coverage was as uniform as that seen
with much greater amounts of RNA (Figure 3). Also, under all
conditions used, rRNA reads accounted for only 3—5% of the
total reads, which is typical for standard poly(A)-selected library
preparation methods. All of these results—high mappability,
uniform read coverage, number of genes detected, and low
amount of rRNA—are entirely consistent with those typically
achieved using much larger amounts of RNA. Also, the result-
ing exon coverage is equivalent to traditional RNA-seq methods
requiring significantly more starting material (Figure 4).

10

705 Genes AN
R=0.94

Log2 PCR ratio (brain vs UHR)

T
-10 -5 0 5 10

Log2 sequencing count ratio (brain vs UHR)

Figure 4. Gene expression data obtained from very low amounts
of RNA correlate well with data obtained by qPCR. Scatter plots
were used to compare differential expression data obtained by
sequencing with the SMARTer Ultra Low RNA Kit (1 ng total RNA)
and quantitative PCR (gPCR) data available for Universal Human
Reference Total RNA (UHR) and Human Brain Reference RNA
through the MicroArray Quality Control (MAQC) project. The dif-
ferential expression of ~700 genes showed correlation values of
0.94, demonstrating that the sequencing results are consistent
with orthogonal gene expression technologies.
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Product Information

Product Size Cat. No.
SMARTer™ Ultra Low RNA Kit for lllumina Sequencing 10 rxns 634935
Advantage 2 PCR Kit 30 rxns 639207

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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» Complete RACE cDNA synthesis with reduced background

amplification

* Obtain the entire 5' and 3' ¢cDNA ends using unique SMART
technology

* Begin with as little as 10 ng of total RNA
o Use first-strand cDNA directly in RACE PCR—no adaptor

ligation required

Rapid Amplification of cDNA Ends (RACE) is a technique
used to obtain the full-length sequence of an RNA transcript
found within a cell. RACE can provide the sequence of an RNA
transcript from a small known sequence within the transcript
all the way to the 5 end (5" RACE-PCR) or 3’ end (3° RACE-
PCR) of the RNA.

The SMARTer RACE ¢cDNA Amplification Kit (1) allows the
synthesis of first-strand cDNA from poly A* or total RNA via
SMART™ technology and (2) facilitates the performance of 5’-
and 3’-RACE PCR by means of the included Universal Primer
Mix (also sold separately). The SMART RACE procedure
combines SMART first-strand cDNA synthesis technology with
a powerful suppression PCR protocol that vastly reduces the
background amplification that is commonly associated with
RACE protocols. The result is a powerful method for cloning
complete cDNAs that offers several advantages.

With our SMARTer RACE method, only a single tube is
needed to perform the two-step procedure. Only minimal
handling of both your RNA sample and the synthesized cDNA
is required. Total hands-on time is only four hours.

Our SMARTer RACE method allows you to utilize small sam-
ples, including biopsies, tissue dissections, needle aspirations,
and embryonic and rare disease tissues. This optimized proto-
col significantly reduces non-specific background, and such a
reduction is essential when handling very small sample sizes.

We have designed a specialized SMARTer Oligo that preferen-
tially hybridizes to the 5' ends of the cDNA being synthesized.
Using this SMARTer Oligo, our procedure enriches cDNA
pools for 5' sequences, thus increasing the likelihood you will
clone the entire sequence of your gene or the upstream regula-
tory regions.

Our SMART RACE method requires no RNA pretreatment.
This protocol works with total RNA, as well as with samples
that may be contaminated with genomic DNA.

We have optimized this kit for use with Advantage® 2 Poly-
merase, which is included in the Advantage 2 PCR Kit.
Advantage 2 Polymerase combines Titanium® 7zg DNA
polymerase, a small amount of proofreading polymerase and
TaqStart® Antibody for an integrated hot start. Advantage 2
Polymerase is ideal for long-distance PCR amplifications.

YARS IFNGR1 TFR
lgr PV P P P 3

M 1 2 3 4 5 6

Figure 1. This gel shows several representative SMARTer 5’- and
3’-RACE amplifications starting with human placental total RNA.
Lane M: 1 kb DNA marker. Lanes 1 & 2: tyrosyl-tRNA synthetase
(YARS). Lanes 3 & 4: interferon-y receptor (IFNGR1). Lanes 5 & 6:
transferrin receptor (TFR).

Product Size Cat. No.
SMARTer RACE cDNA Amplification Kit 10 rxns 634923
SMARTer RACE cDNA Amplification Kit 20 rxns 634924
Advantage 2 PCR Kit 30 rxns 639207
Advantage 2 PCR Kit 100 rxns 639206
RNA /cDNA Quality Assay 40 rxns 636841
Universal Primer Mix 100 rxns 634922

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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SMART" mRNA Amplification Kit

o Synthesize high-quality mRNA from as little as 100 ng of total
RNA

* Ideal for many applications, including quantitative RI-PCR,
array probe generation, or in vitro translation

The SMART mRNA Amplification Kit produces mRNA
suitable for quantitative RT-PCR, in vitro translation, cDNA
cloning, as well as array probe generation. SMART mRNA can
replace total RNA in any conventional labeling protocol, resul-
ting in lower background, higher signal intensity, and increased
dynamic range.

Use the RNA/cDNA Quality Assay to check the integrity of
human RNA starting material before beginning your experi-
ment. Because this assay uses RT-PCR, it provides a direct
functional test of your sample for its ability to produce full-
length cDNA for your application. Achieve quick results using
standard lab equipment, and avoid inconvenient and toxic

* Preserves gene representation for high-quality expression data
The SMART mRNA Amplification Kit provides a fast and

easy method for generating large amounts of sense strand
RNA (or mRNA) from limited starting material. If you have
inadequate amounts of RNA but need to perform expression,
structural, or functional studies, this kit provides a way to
amplify your sample while maintaining the relative abundance

of transcripts.
formaldehyde gels.
SMART Technology Ensures High-Quality
Results -
The SMART mRNA amplification method combines reverse 5-29066 SNINSIIS SIS POV AL orimer 1A
SMART™ T7

transcription with the patented SMART technology to amplify
full-length transcripts.

1. First-strand synthesis

Oligonucleotid
'gonucleotide and dC tailing by RT

Single
step

2. Template switching
and extension by RT

First-strand cDNA synthesis is primed by a modified oligo(dT)

primer (the CDS Primer II A) that contains additional sequence 5‘;’%%% B A poly A
at the 3'end (Figure 1). When the MMLV RT reaches the 5' -
end of the mRNA, the enzyme’s terminal transferase activity
attaches several additional nucleotides, primarily deoxycytidine,
onto the newly synthesized strand of cDNA. The SMART

T7 oligonucleotide, which contains the T7 RNA polymerase
promoter, pairs with the extended dC-rich cDNA tail to create
an extended template that the RT enzyme can switch to (1).
The resulting full-length, single-stranded cDNA contains 5'
end sequences that are complementary to the SMART T7
oligonucleotide.

l 3. Primer extension

T7 Double-stranded cDNA

l 4. In vitro transcription

Sense RNA (mRNA)

The SMART T7 anchor sequence is then used for primer exten-  Figure 1.The SMART mRNA amplification protocol.
sion to generate double-stranded cDNA. Finally, sense strand

RNA (mRNA) is transcribed i vitro using T7 RNA polymerase

and limiting amounts of ribonucleotides, resulting in linear am-

plification of mRNA. This method generates large amounts of

mRNA for your application in a single round of amplification

and preserves the relative gene representation in your sample.

Product Information

Product Size Cat. No.
SMART mRNA Amplification Kit 10 rxns 635001
SMARTScribe Reverse Transcriptase 40 rxns 639536
RNA /cDNA Quality Assay 40 rxns 636841

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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small amounts of total RNA by SMART PCR. In Gene Cloning and Analysis
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Marathon® cDNA Amplification Kit

* Perform 5" and 3" RACE from the same template actin TFR

* Obtain cDNAs in less than a week without library screening

* Avoid troublesome single-stranded ligation or tailing reactions

The Marathon cDNA Amplification Kit employs a specially
designed adaptor that significantly reduces background and
permits both 5'- and 3'-RACE reactions (1, 2) to be performed
using the same template. Marathon cDNA amplification can
be used to quickly characterize multiple RNAs identified by
expressed sequence tags (ESTs), differential display, RNA fin-
gerprinting, or cDNA subtraction.

Marathon ¢cDNA synthesis begins with poly A* RNA and a
modified lock-docking oligo(dT) primer that contains two
degenerate nucleotides at the 3" end. These nucleotides position
the primer at the beginning of the poly A’ tail, eliminating the
3" heterogeneity inherent with conventional oligo(dT) prim-
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Figure 1. Marathon cDNA amplification of abundant (actin, 1.9 kb)

ing. Following cDNA synthesis, blunt ends are created and and moderately rare (TFR, 5.1 kb) transcripts. The 5'- and 3'-RACE
the Marathon Adaptor is ligated to both ends of the double- reactions for actin and TFR were performed with adaptor-ligated
stranded cDNA. ds cDNA made from 1 pg of human placental poly A* RNA and
amplified for 25 PCR cycles. Full-length cDNAs were end-to-end

The Marathon cDNA Amplification Kit contains sufficient PCR-amplified according to the Marathon ¢cDNA Amplification
. . . Kit User Manual (PT1115-1). Lane 1: 1.2-kb actin 5'-RACE product.

feagents f.or five CDNA_ syr.lthesls reactions, PCR primers for Lane 2: 1.3-kb actin 3'-RACE product. Lane 3: full-length 1.9-kb
100 reactions, and a trial size sample of our NucleoTrap Gel actin cDNA. Lane 4: 2.6- kb TFR 5'-RACE product. Lane 5: 2.9-kb
Extract Kit. TFR 3'-RACE product. Lane 6: full-length 5.1-kb TFR cDNA. Lane

M: 1-kb DNA size ladder.
Clontech also offers Marathon-Ready cDNAs, which are

double stranded cDNAs made from high-quality Premium Poly
A* RNA and ligated to the Marathon Adaptor. These cDNAs
are ready for 5'- and 3'-RACE PCR and are available from a

wide range of tissues and cell types.

The Marathon cDNA Amplification Kit does not contain
thermostable DNA polymerases for PCR. We recommend
our Advantage® 2 Polymerase Mix.

Product Information

Product Size Cat. No.
Marathon cDNA Amplification Kit 5cDNA & 100 PCRxns 634913
Advantage 2 Polymerase Mix 100 rxns 639201
Advantage 2 Polymerase Mix 500 rxns 639202
Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. Bertling, W. M. et al. (1993) PCR Methods Appl. 3:95-99.
of Analysis on our website. 2. Frohman, M. A. (1991) Methods Enzymol. 218:340-362.
’ﬁ '
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GenomeWalker™ Kits

* Rapid PCR-based walking in genomic DNA

o Ideal for obtaining exon-intron junctions, promoters, or any other
regulatory element

* Rapidly determine unknown sequences

GenomeWalker Kits provide a simple, PCR-based method

for walking upstream or downstream in genomic DNA from

a known sequence, such as an expressed sequence tag (EST).
GenomeWalker allows you to take individual steps of up to 6
kb in genomic DNA using long-distance PCR. Walks can be ex-
tended simply by taking multiple steps using new primers based
on the sequence obtained in previous steps.

GenomeWalker Human Kit

The GenomeWalker Human Kit contains four premade librar-
ies of adaptor-ligated, human genomic DNA fragments. These
libraries are constructed from highly pure genomic DNA of high
molecular weight. The DNA is digested separately with four
different restriction enzymes and ligated to the specially designed
GenomeWalker Adaptor. Each kit contains the reagents necessary
for up to 20 walks with each library, and 150 primary and 300
nested PCR reactions.

GenomeWalker Universal Kit

The GenomeWalker Universal Kit allows you to construct
GenomeWalker libraries from the genome of any species. The
Universal Kit contains reagents sufficient to generate libraries
from three different samples and to perform 80 walks.

For all kits, you must provide the set of gene-specific primers
(GSP) and a mix of thermostable DNA polymerases suitable for
long-distance PCR (LD PCR). We recommend the Advantage®
2 Polymerase Mix or PCR Kit.

Note: The GenomeWalker Kits do not contain thermostable DNA polymerases for PCR.

GenomeWalker™ Universal Kit

GenomeWalker™ Human Kit

Genomic DNA

Digest aliquots with restriction enzymes
Ligate to Genome Walker™ Adaptor

Amplify gene of interest
from all four libraries

Genomic DNA
fragment, - GSP2
5 - GSP1 N
o *_5‘
AP1 =
AP2 m» GenomeWalker
AP1 Pri PCR Adaptor
GSP1 rimary PC
s
AP2 " "
GSPZ% Secondary or "nested" PCR
=

'

Examine products on
an agarose/EtBr gel

'

Clone & characterize major PCR products

Figure 1.The GenomeWalker method.

Product Information

Product Size Cat. No.
GenomeWalker Human Kit 20 walks 638901
GenomeWalker Universal Kit 3lib constrxns & 638904
80 walks
Advantage 2 Polymerase Mix 100 rxns 639201
Advantage 2 Polymerase Mix 500 rxns 639202
Advantage 2 PCR Kit 30 rxns 639207
Advantage 2 PCR Kit 100 rxns 639206

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
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* Adapror-ligated and ready for RACE PCR

* Prepared from a wide variety of tissues and cell lines from hu-
mans, mice and rats

Marathon-Ready cDNAs—cDNAs made from high-quality
Premium Poly A* RNA and ligated to the Marathon Adaptor—
are ready for 5'- and 3'-RACE PCR (1). Each Marathon-Ready
cDNA is a premade, tissue-specific “pool” of double-stranded
cDNA from which full-length genes can be amplified by using
sets of gene-specific primers. These cDNAs can also be used to
study tissue-specific gene expression and to find polymorphic
forms of mRNA or mRNA belonging to a multigene family.

Marathon-Ready cDNA is synthesized from Premium RNA
using a procedure optimized to produce full-length cDNA and

M 1 2 3 4 5

kb

12.0

5.0
4.0

3.0

2.0

1.6

Figure 1. Generation of full-length cDNA by end-to-end amplifica-
tion from adaptor-ligated ds cDNA. RACE PCR was performed.
The template for Lanes 1-3 was Marathon-Ready Human
Placenta cDNA (Cat. No. 639311); the template for Lanes 4 & 5
was Marathon-Ready Human Skeletal Muscle cDNA (Cat. No.
639313). Lane 1: 5'-RACE product forTFR cDNA. Lane 2: 3'-RACE
product forTFR cDNA. Lane 3: full-length TFR ¢cDNA (5.1 kb)
generated by end-to-end amplification using 5" and 3’ TFR prim-
ers. Lane 4: nearly full-length IGFR2 cDNA (8.8 kb) amplified with
5’ IGFR2 and 3' IGFR2 primers. Lane 5: full-length IGFR1 cDNA
(5.0 kb) amplified with primers 5’-IGFR and 3'-IGFR. Lane M: 1-kb
DNA size ladder.

Clontech
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to eliminate 3" heterogeneity (2, 3). After synthesis, blunt ends
are created and the Marathon Adaptor is ligated to both ends of
the double-stranded cDNA.

Each Marathon-Ready cDNA is sufficient for 30 reactions
(conc. ~ 0.1 ng/pl) and includes an adaptor primer, nested
adaptor primer, and 5' and 3' G3PDH control primers. A com-
prehensive Marathon-Ready cDNA User Manual (PT1156-1)
is available for download at www.clontech.com/manuals. To
perform 5'- and 3'-RACE with Marathon-Ready cDNA, all
you need is your gene specific primers and a polymerase mix for
PCR. We recommend our Advantage® 2 Polymerase Mix (Cat.
Nos. 639201 & 639202).

Human Mouse Rat

M 5 3 5 3 5 3

kb

4.0
3.0

2.0

1.6

1.0

0.5

Figure 2. Marathon RACE products obtained using G3PDH prim-
ers to amplify Marathon-Ready Human, Mouse, and Rat Heart
cDNAs. RACE PCR was performed using the AP1 primer and

the positive control G3PDH primers. The templates used were
Marathon-Ready Human Heart (Cat. No. 639304), Mouse Heart
(Cat. No. 639404), and Rat Heart (Cat. No. 639416) cDNAs. Lane
M: 1-kb DNA size ladder.

www.clontech.com
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Marathon®-Ready cDNA for RACE continued
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Product Information

Product Size Cat. No. -
Human m
Human Aorta Marathon-Ready cDNA 30 rxns 639325 ='
Human Bone Marrow Marathon-Ready cDNA 30 rxns 639316 g
Human Brain, cerebellum Marathon-Ready cDNA 30 rxns 639301

Human Brain, cerebral cortex Marathon-Ready cDNA 30 rxns 639320

Human Brain, hippocampus Marathon-Ready cDNA 30 rxns 639319

Human Brain, hypothalamus Marathon-Ready cDNA 30 rxns 639329

Human Brain, whole Marathon-Ready cDNA 30 rxns 639300

Human Colon Marathon-Ready cDNA 30 rxns 639331

Human Colorectal Adenocarcinoma Marathon-Ready cDNA 30 rxns 639342

Human Fetal Adrenal Gland Marathon-Ready cDNA 30 rxns 639336

Human Fetal Brain Marathon-Ready cDNA 30 rxns 639302

Human Fetal Kidney Marathon-Ready cDNA 30 rxns 639323

Human Fetal Liver Marathon-Ready cDNA 30 rxns 639303

Human Fetal Lung Marathon-Ready cDNA 30 rxns 639333

Human Fetal Skeletal Muscle Marathon-Ready cDNA 30 rxns 639335

Human Fetal Spleen Marathon-Ready cDNA 30 rxns 639322

Human Fetal Stomach Marathon-Ready cDNA 30 rxns 639334

Human Fetal Thymus Marathon-Ready cDNA 30 rxns 639321

Human Fetus Marathon-Ready cDNA 30 rxns 639338

Human Heart Marathon-Ready cDNA 30 rxns 639304

Human HelLa Marathon-Ready cDNA 30 rxns 639339

Human Kidney Marathon-Ready cDNA 30 rxns 639305

Human Leukemia, promyelocytic Marathon-Ready cDNA 30 rxns 639343

Human Leukocyte Marathon-Ready cDNA 30 rxns 639306

Human Liver Marathon-Ready cDNA 30 rxns 639307

Human Lung Carcinoma Marathon-Ready cDNA 30 rxns 639345

Human Lung Marathon-Ready cDNA 30 rxns 639308

Human Lymphoma, Burkitt's (Raji) Marathon-Ready cDNA 30 rxns 639346

Human Mammary Gland Marathon-Ready cDNA 30 rxns 639309

Human Melanoma Marathon-Ready cDNA 30 rxns 639340

Human Ovary Marathon-Ready cDNA 30 rxns 639317

Human Pancreas Marathon-Ready cDNA 30 rxns 639310

Human Pituitary Gland Marathon-Ready cDNA 30 rxns 639324

Human Placenta Marathon-Ready cDNA 30 rxns 639311

Human Prostate Marathon-Ready cDNA 30 rxns 639318

Human Retina Marathon-Ready cDNA 30 rxns 639349

Human Skeletal Muscle Marathon-Ready cDNA 30 rxns 639313

Human Small Intestine Marathon-Ready cDNA 30 rxns 639326

Human Spleen Marathon-Ready cDNA 30 rxns 639312

Human Stomach Marathon-Ready cDNA 30 rxns 639327

Human Subcutaneous Fat Marathon-Ready cDNA 30 rxns 639352

Human Testis Marathon-Ready cDNA 30 rxns 639314

Human Thymus Marathon-Ready cDNA 30 rxns 639315

Human Thyroid Gland Marathon-Ready cDNA 30 rxns 639350

Human XG Burkitt's Lymphoma (Daudi) Marathon-Ready cDNA 30 rxns 639361

www.clontech.com C Clontech
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Marathon®-Ready cDNA for RACE continued

Product Information
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Product Size Cat. No.
Human XG Colon Adenocarcinoma (CX-1) Marathon-Ready cDNA 30 rxns 639356
Human XG Glioblastoma (SF-295) Marathon-Ready cDNA 30 rxns 639364
Human XG Lung Carcinoma (LX-1) Marathon-Ready cDNA 30 rxns 639355
Human XG Malignant Melanoma (A375) Marathon-Ready cDNA 30 rxns 639365
Human XG Prostatic Adenocarcinoma (MRI-H-1579) Marathon-Ready cDNA 30 rxns 639366
Human XG Renal Carcinoma (MRI-H-121) Marathon-Ready cDNA 30 rxns 639363
Mouse
Mouse Brain Marathon-Ready cDNA 30 rxns 639400
Mouse Embryo, 7-day Marathon-Ready cDNA 30 rxns 639407
Mouse Embryo, 11-day Marathon-Ready cDNA 30 rxns 639408
Mouse Embryo, 15-day Marathon-Ready cDNA 30 rxns 639409
Mouse Embryo, 17-day Marathon-Ready cDNA 30 rxns 639410
Mouse Heart Marathon-Ready cDNA 30 rxns 639404
Mouse Kidney Marathon-Ready cDNA 30 rxns 639402
Mouse Liver Marathon-Ready cDNA 30 rxns 639401
Mouse Lung Marathon-Ready cDNA 30 rxns 639411
Mouse Spleen Marathon-Ready cDNA 30 rxns 639403
Mouse Testis Marathon-Ready cDNA 30 rxns 639405
Rat
Rat Brain Marathon-Ready cDNA 30 rxns 639412
Rat Heart Marathon-Ready cDNA 30 rxns 639416
Rat Kidney Marathon-Ready cDNA 30 rxns 639414
Rat Skeletal Muscle Marathon-Ready cDNA 30 rxns 639418
Rat Testis Marathon-Ready cDNA 30 rxns 639417

Components & Storage Conditions References

For each product’s components and storage condi- 1. Chenchik, A. ez al. (1996) BioTechniques 3. Borson, N. D. ¢t al. (1992) PCR Methods Appl.

tions, please see its Certificate of Analysis on our 21:526-532. 2:144-148.

website. 2. Chenchik, A. et al. (January 1995) Clontechniques

X(1):5-8. 3.

Please see www.clontech.com for most recent list of products
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QUICK-Clone™ cDNA

* Clone genes directly by PCR, rather than library screening

* Prepared from a wide variety of tissues and cell lines from Hu-
man, Mouse and Rat

* Ideal for amplifying previously isolated, structurally related, or
cross-species cDNAs

QUICK-Clone cDNAs are double-stranded cDNA prepara-
tions from which you can amplify a gene of interest using gene-
specific primers. QUICK-Clone cDNA is ideal for amplifying
previously isolated, structurally related, or cross-species cDNAs.
Through direct amplification of a cDNA of interest, traditional
library construction and screening can be avoided. QUICK-
Clone cDNA can also be used to generate hybridization probes
using gene-specific or degenerate primers (1-5).

A high-quality cDNA template is necessary to obtain good
results from PCR amplification. Synthesized from high-quality
premium poly A* RNA using oligo(dT) primer, QUICK-Clone
cDNA is purified to remove residual RNA and size-selected to
eliminate cDNA fragments smaller than 400 bp. The result is
very pure, double-stranded cDNA ready for PCR.

QUICK-Clone cDNAs are provided in two tubes, each con-
taining 10 ng of cDNA, sufficient for approximately 20 PCR
reactions based on a final volume of 50 pl.

A comprehensive QUICK-Clone cDNA User Manual
(PT1150-1) is available for download at www.clontech.com/
manuals. For PCR reactions, we recommend our Titanium®
Taq DNA Polymerase (Cat. Nos. 639208 & 639209) or
Advantage® 2 Polymerase Mix (Cat. Nos. 639201 & 639202)
for longer targets.

Obtain Full-Length Human cDNAs

QUICK-Clone II Human Universal cDNA (Cat. No.
637260) is an optimized mixture of over 30 QUICK-Clone
cDNAs from normal human tissues. (The exact number may
vary based on tissue availability). It has been specially formu-
lated for the amplification of full-length cDNAs representing

the majority of human genes.

Note: Library source may vary from lot to lot. For current
source information, please refer to the Certificate of Analysis
accompanying each library or contact your local Technical
Support Department.

* QUICK-Clone XG Tumor ¢cDNA are taken from xenografted

human tumors propagated in nude mice.

www.clontech.com
Licensing statements: See page 242
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872

603

Figure 1. PCR amplification of the full coding region of the hu-
man TFR mRNA. PCR-amplified QUICK-Clone Human Heart cDNA
(Cat. No. 637213) was digested with restriction enzymes to verify
amplification of the complete coding region of the humanTFR
gene. Lane 1: no restriction enzyme. Lane 2: Hind Ill. Lane 3: Hpa
I. Lane M1: A/Hind Ill DNA size marker. Lane M2: ®X174/Hae llI
DNA size marker.

Table I: Tissues Represented in
QUICK-Clone Il Human Universal cDNA

Adrenal Gland Fetal Lung Retina

Aorta Heart Salivary Gland
Bone Marrow Kidney Skeletal Muscle
Brain Leukocyte Small Intestine
Brain, cerebellum Liver Spinal Cord
Brain, cerebral cortex Lung Spleen

Brain, hippocampus Lymph Node Stomach

Brain, thalamus Mammary Gland Testis

Fat Cell Ovary Thymus

Fetal Brain Pancreas Thyroid Gland
Fetal Heart Pituitary Gland Uterus

Fetal Kidney Placenta

Fetal Liver Prostate
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QUICK-Clone™ cDNA continued

Product Information
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Product Size Cat. No.
Human

Human Brain, cerebral cortex QUICK-Clone cDNA 2x10rxns 637202
Human Hela QUICK-Clone cDNA 2x10rxns 637203
Human Kidney QUICK-Clone cDNA 2x 10 rxns 637204
Human Liver QUICK-Clone cDNA 2x10rxns 637205
Human Lung QUICK-Clone cDNA 2x10 rxns 637206
Human Pancreas QUICK-Clone cDNA 2x 10 rxns 637207
Human Placenta QUICK-Clone cDNA 2x10rxns 637208
Human Testis QUICK-Clone cDNA 2x 10 rxns 637209
Human Thymus QUICK-Clone cDNA 2x 10 rxns 637210
Human Brain, cerebellum QUICK-Clone cDNA 2x10rxns 637212
Human Heart QUICK-Clone cDNA 2x10rxns 637213
Human Ovary QUICK-Clone cDNA 2x10rxns 637214
Human Prostate QUICK-Clone cDNA 2x 10 rxns 637215
Human Retina QUICK-Clone cDNA 2x10rxns 637216
Human Spleen QUICK-Clone cDNA 2x 10 rxns 637217
Human Stomach QUICK-Clone cDNA 2x10rxns 637218
Human Fat Cell QUICK-Clone cDNA 2x 10 rxns 637220
Human Fetal Brain QUICK-Clone cDNA 2x10rxns 637221
Human Spinal Cord QUICK-Clone cDNA 2x10rxns 637222
Human Lymph Node QUICK-Clone cDNA 2x 10 rxns 637223
Human Colorectal Carcinoma (SW 480) QUICK-Clone cDNA 2x 10 rxns 637224
Human Leukemia (MOLT-4) QUICK-Clone cDNA 2x10rxns 637225
Human Fetal Heart QUICK-Clone cDNA 2x10rxns 637227
Human Brain, hippocampus QUICK-Clone cDNA 2x 10 rxns 637228
Human Fetal Kidney QUICK-Clone cDNA 2x10rxns 637229
Human Fetal Liver QUICK-Clone cDNA 2x10rxns 637230
Human Mammary Gland QUICK-Clone cDNA 2x 10 rxns 637231
Human Pituitary Gland QUICK-Clone cDNA 2x 10 rxns 637232
Human Salivary Gland QUICK-Clone cDNA 2x 10 rxns 637233
Human Skeletal Muscle QUICK-Clone cDNA 2x10rxns 637234
Human Small Intestine QUICK-Clone cDNA 2x10rxns 637235
Human Thyroid Gland QUICK-Clone cDNA 2x10rxns 637236
Human Uterus QUICK-Clone cDNA 2x10rxns 637237
Human Bone Marrow QUICK-Clone cDNA 2x10rxns 637239
Human Leukocyte QUICK-Clone cDNA 2x 10 rxns 637240
Human Smooth Muscle QUICK-Clone cDNA 2x10rxns 637241
Human Brain, whole QUICK-Clone cDNA 2x 10 rxns 637242
Human Brain, thalamus QUICK-Clone cDNA 2x 10 rxns 637243
Human Brain, amygdala QUICK-Clone cDNA 2x 10 rxns 637244
Human XG Lung Carcinoma (LX-1) QUICK-Clone cDNA 2x 10 rxns 637248
Human XG Prostatic Adenocarcinoma (PC-3) QUICK-Clone cDNA 2x10rxns 637251
Human XG Burkitt's Lymphoma (Daudi) QUICK-Clone cDNA 2x10rxns 637254
Human XG Renal Carcinoma (MRI-H-121) Tumor QUICK-Clone cDNA 2x 10 rxns 637256
Human XG Glioblastoma (SF-295) QUICK-Clone cDNA 2x10rxns 637257
Human XG Malignant Melanoma (A375) QUICK-Clone cDNA 2x10 rxns 637258

C Clontech www.clontech.com
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QUICK-Clone™ cDNA continued
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Product Information
Product Size Cat. No.

Human XG Prostatic Adenocarcinoma (MRI-H-1579) QUICK-Clone cDNA 2x 10 rxns 637259 3
QUICK-Clone Il Human Universal cDNA 2x 10 rxns 637260 =-
Mouse 8
Mouse Brain QUICK-Clone cDNA 2x 10 rxns 637301
Mouse Embryo, 7-day QUICK-Clone cDNA 2x 10 rxns 637308
Mouse Embryo, 11-day QUICK-Clone cDNA 2x10 rxns 637309
Mouse Embryo, 15-day QUICK-Clone cDNA 2x10 rxns 637310
Mouse Embryo, 17-day QUICK-Clone cDNA 2x 10 rxns 637311
Mouse Liver QUICK-Clone cDNA 2x 10 rxns 637302
Mouse Testis QUICK-Clone cDNA 2x10 rxns 637303
Mouse Heart QUICK-Clone cDNA 2x 10 rxns 637304
Mouse Spleen QUICK-Clone cDNA 2x 10 rxns 637305
Mouse Kidney QUICK-Clone cDNA 2x10 rxns 637306
Mouse Smooth Muscle QUICK-Clone cDNA 2x10 rxns 637307
Rat
Rat Brain QUICK-Clone cDNA 2x 10 rxns 637312
Rat Liver QUICK-Clone cDNA 2x10 rxns 637313
Rat Heart QUICK-Clone cDNA 2x 10 rxns 637314
Rat Spleen QUICK-Clone cDNA 2x 10 rxns 637315
Rat Testis QUICK-Clone cDNA 2x 10 rxns 637316
Rat Kidney QUICK-Clone cDNA 2x10 rxns 637317
Rat Pancreas QUICK-Clone cDNA 2x 10 rxns 637318
Components & Storage Conditions References
For each product’s components and storage condi- 1. Parmentier, M. et al. (1989) Science 4. Lee, C. C. eral. (1998) Science 239:1288-1291.
tions, please see its Certificate of Analysis on our 246:1620-1622. 5. Schuchman, E. H. ez al. (1990) Genomics
website. 2. Wilks, A. E. et al. (1989) Gene 85:67-74. 6:149-158.
3. Vallins, W. J. et al. (1990) FEBS Letters
270:57-61.

Please see www.clontech.com for most recent list of products
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SMART" cDNA Library Construction Kit

* Generate high-quality cDNA libraries from small amounts of
total or poly A* RNA

* Generate cDNA from as little as 50 ng of total RNA
* Unique SMART cDNA synthesis yields libraries with full-length cDNA
* No adaptor ligation is required for cDNA synthesis and cloning

The SMART cDNA Library Construction Kit is designed for
the cloning of full-length cDNA into a phage A TriplEx2 vector.
The kit combines SMART technology for cDNA amplification
with adaptor-free, directional cloning into the ATriplEx2 vector.
This kit contains two separate protocols, allowing you to choose
a method based on your starting material. The first protocol
employs a novel, PCR-based method [long-distance PCR (LD
PCR)] for researchers limited by their starting material. As little
as 50 ng of total RNA can be used as starting material (1). The
second protocol provides a more straightforward protocol for
researchers with abundant amounts of starting material (i.e., 1
pg or more of poly A* RNA). Both protocols utilize the patent-
ed SMART IV™ Oligonucleotide in the first-strand synthesis to
generate high yields of full-length, double-stranded (ds) cDNA.
Both cDNA amplification protocols are included in the User

SMART™ Synthesis

Manual (PT3000-1; available for download at www.clontech.
com/manuals), so you can choose the method that best suits
your needs. Each kit supplies reagents that are sufficient for the
construction of seven cDNA libraries.

There are also several vectors sold separately that can be used
with the SMART cDNA Library Construction Kit. These
include the mammalian expression vector pEXP-Lib, and the
retroviral expression vector pRetro-Lib.

SMART libraries contain a higher percentage of full-length
clones than libraries constructed by conventional methods or
other full-length cDNA synthesis protocols. Thus, clones isolat-
ed from SMART c¢DNA libraries contain sequences correspond-
ing to the complete 5' untranslated region of the mRNA (2).

Use the RNA/cDNA Quality Assay to check the integrity of
human RNA starting material before beginning your experi-
ment. Because this assay uses RT-PCR, it provides a direct
functional test of your sample for its ability to produce full-
length cDNA for your application. Achieve quick results using
standard lab equipment, and avoid the use of inconvenient and
toxic formaldehyde gels.

Conventional Synthesis

) 15 ng total RNA
Starting

material

|

ChVaVaVaVaVaVaVaVaVaVaVak]

5 mg total RNA
S\ A NN NNNNNNNNS

|

. PCR adaptor SfilA dC Adaptor
First-strand 4T sAB dT sequence
ONA e o
. igo Oligo(dT)
synthesis (cDS 1)
primer

_— ———» ——» — Adaptor

i sequence
Second-strand o dT SfilB dT seq
cDNA

PCR amplification Second-strand enzyme cocktail,

synthesis X N . L
Y or primer extension T4 treatment, extraction, precipitation
. l Adaptor
SAilA_ dG dA SfilB dT sequence
cDNA
cloning

Digest with Sfil and directionally
clone into vector of choice

Ligate adaptors,
digest and clone

Figure 1. Comparison of SMART cDNA synthesis vs. conventional synthesis for library construction.

Product Information

Product Size Cat. No.
SMART cDNA Library Construction Kit each 634901
pRetro-Lib Vector 20 g 635002
pEXP-Lib Vector 20 g 635003
RNA/cDNA Quality Assay 40 rxns 636841

Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. Zhu,Y. et al. (July 1996) Clontechniques X1(3):12-13.
of Analysis on our website. 2. Wellenreuther, R. et al. (October 2005) Clontechniques XX(2):24-25.

www.clontech.com
Licensing statements: See page 242
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In-Fusion® SMARTer™ Directional cDNA Library

Construction Kit

* Create a cDNA library in 3 days
* Start with just 10 ng of total RNA

* No restriction engyme digestion, no blunt end polishing & no
adaptor ligation required for cDNA synthesis & cloning steps

* Enrich for full-length cDNA
o Insert your library into any point within any vector

o Efficiently transfer your clone of interest into multiple destination
vectors for protein expression and functional analysis

The In-Fusion SMARTer Directional cDNA Library Con-
struction Kit provides a simple and efficient method for
producing high-quality, full-length cDNA libraries from as little
as 10 ng of total RNA. The kit utilizes two of Clontech’s most
innovative technologies: SMARTer cDNA Synthesis and In-
Fusion Cloning (Figure 1). SMARTer cDNA synthesis enables
RNA amplification from nanograms of poly A* or total RNA,
generating full-length cDNA. In-Fusion Cloning makes it easy
to clone your SMARTer cDNA library into any location within
any vector, including the pPSMART2IFD linearized vector
included in the kit. Isolated clones from finished libraries can
be transferred directly to any linearized expression vector for
functional analysis—without the need for compatible restric-
tion sites. The entire In-Fusion SMARTer Library Construction
protocol (cDNA synthesis, cloning, and library amplification)
can be completed in just 3 days.

When ¢cDNA is synthesized using SMARTer technology,
known sequences are incorporated at each end of the cDNA.
The pSMART2IFD linearized vector contains sequences at its
ends that are complementary to the ends of this SMARTer-gen-
erated cDNA. Since In-Fusion Advantage PCR Cloning Kits
are designed to join pieces of DNA with 15 complementary

bp at their ends, In-Fusion technology can be used to precisely
transfer your SMARTer cDNA into the pSMART2IFD linear-

ized vector in a single 30-min reaction.

SMARTer ¢cDNA can be In-Fusion cloned into ANY linear-
ized vector, not just pSMART2IED. If you would like to clone
your library into your own vector, simply amplify your vector
by inverse PCR using primers that create linear vector ends that

are complementary to the ends of the SMARTer cDNA.

Primers must have two characteristics: the 5’ end of the primer
must contain 15 bases that are complementary to 15 bases

at one end of the DNA fragment to which the vector will be
joined (i.e., the insert), and the 3’ end of the primer must con-
tain sequence that is specific to the target vector.

Seamless In-Fusion cloning technology enables transfer of your
library clone of interest to any location in your desired vec-

tor, without adding extra bases. Even very long PCR products
(up to 15 kb) can be directly cloned into your vector without
restriction digestion or blunt-end polishing. Following transfor-
mation of competent E. coli, typically up to 90% of the clones
selected for verification contain the correct DNA construct.

o 5 poly A3’
;," —
SMARTer Il A CDS Primer 1A
oligonucleotide
SMARTScribe RT reaction
and ds cDNA amplification
by LD PCR or primer extension
SMARTer
——— cDNA synthesis
e
Enriched full-length SMARTer ds cDNA
with known sequence at each end

Purify/size
fractionate cDNA

Clone cDNA library
in only 30 minutes.
PSMART2IFD —» using In-Fusion
orany

linearized vector

In-Fusion

Transform competent E. coli "
cloning

i

/ N\,
e N

&

——
—

Figure 1.The In-Fusion SMARTer Directional cDNA Library Con-
struction Kit includes a complete protocol for cDNA synthesis,
library construction, and library amplification.

Product Information

Product Size Cat. No.

In-Fusion SMARTer Directional cDNA Library Construction Kit each 634933

Advantage 2 PCR Kit 30 rxns 639207

RNA/cDNA Quality Assay 40 rxns 636841

Stellar Electrocompetent Cells 10 transformations 636765

Advantage HD Polymerase Mix 200 rxns 639241
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Zhu,Y. et al. (July 1996) Clontechniques X1(3):12-13.
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Genomic DNA

* High-quality genomic DNA isolated from the whole blood of * Suitable for constructing genomic libraries

disease-free sources, tested negative for HIV antibodies and o Ideal for Southern hybridization and PCR
Hepatitis B surface antigen

* Each genomic DNA product is derived from a number of male
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and female sources
Product Information
Product Size Cat. No.
Human Genomic DNA 100 pg 636401
Mouse Genomic DNA 100 pg 636402
Rat Genomic DNA 100 pg 636404

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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Product Line Description Pages
Premium Total and Poly A* Analyze gene expression in a broad range of human, mouse, and rat 67-69
RNA tissues using a variety of methods.

RNA/cDNA Assess human RNA and cDNA quality. 70
Quality Assay

RNase Blaster High-efficiency cleaning solution for making the lab work environment 70

RNase-free in a matter of minutes.

* Extensive selection—Access Total and Poly A* RNAs from rare and hard-to-obtain tissues

* Reliable results—Save time and effort with the highest quality RNA you can buy

* Proven track record— Clontech Premium RNA products are cited in over 500 journal articles

* Custom products are available—Visit www.clontech.com for a complete list

Clontech Premium RNA is the basis for all of our RNA and
cDNA products, ensuring exceptional quality unsurpassed by
any other vendor. Each Total RNA sample is meticulously pre-
pared using our proprietary modified guanidinium thiocyanate
method, and each Poly A* RNA sample is enriched for mRNA
transcripts with two rounds of oligo(dT)-cellulose purification.
We perform rigorous quality control tests to confirm that each
preparation consists of intact RNA with virtually no genomic
DNA contamination.

www.clontech.com

Licensing statements: See page 242

Our highly purified Premium Poly A* RNA sets the quality
standard for researchers worldwide. With an extensive col-
lection from human, mouse, rat, and other species, Clontech
offers the widest selection of Poly A* RNA available from any
commercial source.

In addition to normal tissues, our collection features many hu-
man fetal and cell line Poly A* RNAs. We also offer a number
of human brain and heart subregion Poly A* RNAs which are
not available from any other vendor.
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Tissue Type Total RNA Poly A* RNA Tissue Type Total RNA Poly A*RNA

Size  Cat. No. Size Cat. No. Size  Cat. No. Size _ Cat. No.
Human Stomach, Corpus 5ug 636149
Human Adipose Tissue 10pg 636558 5pg 636162 Human Testis 50 ug 636533 5pg 636115
Human Adrenal Cortex 5ug 636145 Human Thymus 50 ug 636549
Human Adrenal Gland 50 ug 636528 5ug 636129 250 g 636512
Human Aorta 5ug 636153 Human Thyroid 50 ug 636536 5ug 636128
Human Appendix 5ug 636158 Human Tongue Shg 636161
Human Bladder 5ug 636176 Human Tonsil 50 ug 636587 5ug 636182
Human Blood, Peripheral Leukocytes 10 ug 636592 5ug 636170 Human Trachea 50pg 636541 Spg 636127
Human Bone Marrow 10pg 636591 Human Uterus 50 ug 636551 5ug 636117
Human Brain (whole) 50 ug 636530 5ug 636102
Human Brain, Cerebellum 50 ug 636535 5ug 636122 Human Fetal Adrenal Gland Spg 636159
Human Brain, Cerebral Cortex 50 ug 636561 5ug 636164 Human Fetal Brain (whole) 50pg 636526 Spg 636106
Human Brain, Corpus Callosum 50 ug 636567 5ug 636133 Human Fetal Heart 50pg 636583 Spg 636156
Human Brain, Dura Mater 50 g 636588 Human Fetal Kidney 50 ug 636584 5ug 636107
Human Brain, Frontal Lobe 50pg 636563 5ug 636166 Human Fetal Liver 50pg 636540 Spg 636108
Human Brain, Hippocampus 10pug 636593 5ug 636134 Human Fetal Lung Spg 636109
Human Brain, Hypothalamus 5ug 636144 Human Fetal Spinal Cord Spg 636183
Human Brain, Insula 50pg 636568 Human Fetal Spleen 50 ug 636585 5ug 636154
Human Brain, Medulla Oblongata 50 ug 636562 5ug 636155 Human Fetal Thymus 50pg 636586 Spg 636184
Human Brain, Nucleus Accumbens 50 ug 636569 Human Fetus (whole) 5Hg 636185
Human Brain, Occipital Pole 50 pg 636570 A
Human Brain, Paracentral Gyrus 50 ug 636574 :;\Jlrxan Universal Reference Total ~ 2x20pg 636538
Human Bra!n, Parietal Lobe S0ug 636571 qPCR Human Reference Total RNA  25pug 636690
uman Brain, Pons 50 pg 636572 5ug 636166
- gPCR Human Reference cDNA, 25 rxns 639653
Human Brain, Postcentral Gyrus 50 ug 636573 y
- random-primed 100nms 639654
Human Bra!n, Putamen_ _ 50 g 636575 qPCR Human Reference cDNA, oligo 25 rxns 636692
Human Brain, Substantia Nigra 10pug 636560 (dT)-primed 10ns 636693
Human Brain, Temporal Lobe 50 ug 636564 5ug 636168
Human Brain, Thalamus 5ug 636135 Human Total RNA Master Panel Il 2x10ug 636643
Human Colon 50 ug 636553 5ug 636146
Human Colon, ascending 5ug 636147 Human Breast Tumor 40pg 636635
Human Dorsal Root Ganglion 10ug 636150 Human Colon Tumor 40pg 636634
Human Epididymis Sug 636160 Human Kidney Tumor 40pg 636632
Human Esophagus 5pg 636178 Human Lung Tumor 40 g 636633
Human Heart 50 ug 636532 5pug 636113 Human Ovary Tumor 40pg 636631
Human Heart, Aorta 50pg 636546 Human Stomach Tumor 40pg 636629
Human Heart, Auricle, Dextra (right) 5ug 636171 Human Uterus Tumor 40ug 636628
Human Heart, Auricle, Sinistra (left) 5ug 636172
Human Heart, 50 g 636582 Human Cell Line A549 Lung 5ug 636141
Diseased Post Infarction Carcinoma
Human Heart, Diseased S04g 636581 Human Cell Line Daudi Lymphoma, 5upg 636111
Human Heart, Ventricle (left) 5ug 636173 Burkitt's
Human Heart, Ventricle (right) 5ug 636174 Human Cell Line Hela 50 pg 636543
Human Heart, Pericardium 5ug 636175 Human Cell Line HepG2 50 ug 636688 5pug 636314
Human Kidney 50 ug 636529 5ug 636118 Hepatoblastoma, Liver
Human Liver 50 ug 636531 5ug 636101 Human Cell Line HL-60 Leukemia, 5ug 636110
Human Lung 50 ug 636524 5ug 636105 Promyelocytic i
Human Lymph Node Fug 636143 gﬁmap Cell Iime K-562 Leukemia, 5ug 636112
ronic myelogenous
Human Mammary Gland 50 ug 636576 5pg 636163 Human Ce\I/I Linge MICF7 5ug 636315
Human Pancreas 50 ug 636577 5ug 636119 Adenocarcinoma: Mammary Gland:
— B y Gland;
Human Pituitary Gland 5pg 636157 Pleural Effusion
Human Placenta S0ug 636527 Spg 636103 Human Cell Line MOLT-4 Leukemia, 5ug 636138
Human Prostate 50 ug 636550 5ug 636124 Lymphoblastic
Human Retina 25ug 636579 Human Cell Line NIH:0VCAR-3 5ug 636313
Human Salivary Gland 50 ug 636552 5pg 636114 Adenocarcinoma, Ovary
250 ug 636510 Human Melanoma (G361) 5ug 636140
Human Skeletal Muscle 50 ug 636534 5ug 636120
Human Small Intestine 50 ug 636539 5ug 636125 Human Cell Line Raji Lymphoma, 5pg 636139
Human Small Intestine, Duodenum 5ug 636177 Burkitt's
Human Small Intestine, lleocecum 5ug 636179 Human Cell Line SW480 Colorectal 5pg 636137
Human Small Intestine, lleum 5ug 636180 Adenocarcinoma
Human Small Intestine, Jejunum 5ug 636181 Human Cell Line ZR75-1 Breast Sug 636316
Human Smooth Muscle 50 ug 636547 Carcinoma
Human Spinal Cord 50 ug 636554 5ug 636142
Human Spleen 50 ug 636525 5ug 636121
Human Stomach 50 ug 636578 5ug 636126
Human Stomach, Cardia 5ug 636148
P
N Clontech www.clontech.com
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Tissue Type Total RNA Poly A* RNA Tissue Type Total RNA Poly A* RNA
Size  Cat. No. Size Cat. No. Size  Cat. No. Size Cat. No.
Rat Prostate 50 ug 636650
Human Colon Matched cDNA Pair 10rxns 631764 Rat Retina 5ug 636219
Panel Rat Skeletal Muscle 5ug 636220
Human Colon Il Matched cDNA 10rxns 636708 Rat Smooth Muscle 5ug 636221
Pair Panel Rat Spinal Cord 5ug 636225
Mouse 7-day Embryo 750 g 636607 Rat Spleen 200 ug 636680 5ug 636215
Rat Stomach 200 ug 636684
Mouse 11-day Embryo 250 ug 636608 -
Rat Testis 5pg 636213
Mouse 15-day Embryo 250 pg 636609
Rat Thymus 200 pg 636681
Mouse 17-day Embryo 250 ug 636610 -
- Rat Thyroid 200 ug 636682
Mouse Brain (whole) 250 g 636601 5pg 636207 RatTrachea 200 g 636683
Mouse Brain, Brainstem 200 ug 636659
Mouse Bra!n, Cerebellum 200 pg 636660 Bovine Kidney 200 g 636685
Mouse Brain, Cerebral Cortex 200 ug 636661 —
- Bovine Liver 200 ug 636686
Mouse Brain, Frontal Cortex 200 pg 636662 -
— Bovine Lung 200 pg 636687 5ug 636305
Mouse Brain, Hippocampus 200 pg 636663
Mouse Bra!n, Hypothalamus 200419 636664 Drosophila melanogaster, Adult 5ug 636222
Mouse Brain, Medulla Oblongata 200 pg 636665 Drosophila melanogaster, Embryo 5ug 63622
Mouse Brain, Thalamus 200 ug 636667 -
Mouse Colon 200 ug 636669 - -
Mouse Eye 250 g 636611 Rabbit Brain 5ug 636309
Mouse H.eart 250 ug_ 636602 Spg 636202 Saccharomyces cerevisiae 5ug 636312
Mouse Kidney 250 ug 636612 5ug 636204
Mouse Liver 250 pg 636603 5ug 636201
Mouse Lung 250 ug 636604 5ug 636209 For each product’s components and storage conditions, please see its Certificate
Mouse Mammary Gland 200 ug 636670 of Analysis on our website.
Mouse Pancreas 5ug 636206
Mouse Placenta 200 pg 636672
Mouse Skeletal Muscle 200 ug 636673 5ug 636208
Mouse Smooth Muscle 250 pg 636615 5ug 636210
Mouse Spinal Cord 250 ug 636616
Mouse Spleen 250 pg 636605 5ug 636205
Mouse Stomach 250 g 636617
Mouse Testis 250 pg 636606 5ug 636203
Mouse Thymus 250 ug 636618
Mouse Thyroid Gland 200 pg 636674
Mouse Trachea 200 ug 636675
Mouse Uterus 250 ug 636619
Mouse Universal Reference Total 2x2A0pg 636657
RNA
Mouse Total RNA Master Panel 15x10pg 636644
Rat Universal Reference Total RNA  2x20pg 636658
Rat Adrenal Gland 50 pg 636651
Rat Bladder 50 g 636655
Rat Brain (whole) 50 ug 636653 5pg 636212
Rat Brain, Brainstem 200 pg 636676
Rat Brain, Cerebellum 50 ug 636656
Rat Brain, Cerebral Cortex 200 ug 636677
Rat Brain, Frontal Cortex 200 pg 636678
Rat Brain, Medulla Oblongata 200 pg 636679
Rat Colon 50 ug 636654
250 pg 636627
Rat Heart 250 ug 636623 5pg 636216
Rat Kidney 50 ug 636645 5pg 636218
250 pg 636624
Rat Liver 50 ug 636646 5pg 636211
250 pg 636625
Rat Lung 50 ug 636647 5pg 636217
250 pg 636626
Rat Mammary Gland 50 ug 636652
Rat Placenta 50 ug 636649

www.clontech.com

Licensing statements: See page 242

O

Clontech



* A simple PCR-based alternative for assessing human RNA and
¢DNA quality

o Start with total RNA, poly A* RNA, or first-strand ¢cDNA

o Assess samples for functional ability to produce full-length tran-
scripts, using as little as 100 ng total RNA

* Non-toxic, user-friendly, and fast—requires no special equipment

The RNA/cDNA Quality Assay Kit directly determines the
quality of your human RNA and ¢cDNA samples using reverse
transcription (RT) and PCR. To ensure the representation of full-
length transcripts for experiments with cDNA libraries, RACE-
ready cDNAs, or cDNA microarray probes, use Clontech’s RNA/
¢DNA Quality Assay to check the integrity of your RNA starting
material before beginning your experiment. Because this assay
uses RT-PCR, it provides a direct functional test of your sample
for its ability to produce full-length cDNA for your application.
You achieve quick results using standard lab equipment, and
avoid inconvenient and toxic formaldehyde gels.

While RNA can look intact on a formaldehyde gel or in a chip-
based assay (28S:18S ratio >1), RNA can be degraded during
cDNA synthesis. The result: first-strand cDNA containing a mix
of truncated and full-length transcripts.

Using our RNA/cDNA Quality Assay ensures that you won't
waste time or get invalid results by using low-quality RNA in
demanding applications. The assay uses two sets of primers in

a multiplex RT-PCR to amplify the 5'- and 3'-ends of a long
mRNA (-3 kb) for a carefully selected housekeeping gene. Since
in most cases RNA degradation starts in the 5'-end region of

an RNA molecule, the ratio of the 3' to 5' amplified fragments
provides a direct indication of RNA integrity (Figure 1).

The RNA/cDNA Quality Assay requires as little as 100 ng of the
original total RNA as starting material. This is very advantageous
when you have rare or limiting amounts of RNA.

Intact RNA Degraded RNA
5' poly A 3' poly A 3'
—— —
Oligo(dT) primer Oligo(dT) primer
\ \/
5' poly A poly A
—_— e m—
\/ \
— — —
By s | —
\/ \/
5' fragment 3' fragment 3' fragment
\/ \

Figure 1. Clontech’s RNA/cDNA Quality Assay uses multiplex-
RT-PCR to determine RNA integrity. Two sets of primers amplify
the 5’- and 3'- ends of a long housekeeping RNA.The ratio of the
3’ to 5" amplified fragments provides a direct indication of the
integrity of RNA.To assess cDNA samples, proceed directly with
PCR amplification. An underrepresentation of the 5’ fragment in-
dicates degraded RNA. Each lane contains 5 ul of a 31-cycle PCR.
Each PCR used a 10 ng human total RNA sample. Lane M: 100-bp
DNA marker. Lanes 1 & 2: Intact RNA samples with a 3":5’ ratio of
1 (Excellent quality rating). Lanes 3 & 4: Degraded RNA samples
with 3":5" ratios >3 (Unacceptable quality rating).

Product Size Cat. No.

RNA/cDNA Quality Assay 40 rxns 636841
* High-efficiency cleaning solution for making the lab work environment RNase-free in a matter of minutes.

Product Size Cat. No.

RNase Blaster Solution 475 ml 636839

For this product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Product Line Description Pages

Array Accessory Products High-quality DMSO and hybridization chambers are provided to support any 72
glass microarray experiment.

PCR-Select™ cDNA Create a comprehensive subtracted library of up-regulated genes from 73

Subtraction Kit eukaryotic samples.

PCR-Select Bacterial Create a comprehensive subtracted library of up-regulated genes from 74

Genome Subtraction Kit prokaryotic samples.

PCR-Select Differential Screen your subtracted libraries to quickly determine which genes are truly 75

Screening Kit up-regulated.

Multiple Tissue cDNA Panels  Study a wide variety of human, mouse, and rat tissues using qPCR. 76

(MTC Panels)

ExpressHyb™ Hybridization Reduce hybridization times, while increasing sensitivity in Northern and 76

Solution Southern blots, as well as colony hybridization experiments.

Universal Reference Total Easily compare microarray data taken from different experiments with a 77

RNA pooled RNA control derived from whole tissue sources.

qPCR Human Reference cDNA Compare qPCR data from different experiments with a cDNA control derived 77
from whole tissue sources prepared from pooled RNA.

qPCR Human ReferenceTotal Compare qPCR data from different experiments with aTotal RNA control 77

RNA derived from whole tissue sources prepared from pooled RNA.

Matched Tumor/Normal cDNA Quickly confirm expression array data with our high quality, first-strand 77
cDNA.

Clontech

www.clontech.com
Licensing statements: See page 242

0




o
=
E

o

S
o

c
2

)]

7

)

S

S

X
L

o

=

)
o

O

Glass Microarray Accessory Products

Glass Approved DMSO

Clontech’s Glass Approved DMSO is ideal for use in glass array
hybridizations. Each lot is specifically tested for the absence of
contaminants that can chemically react with amino groups in
c¢DNA and especially with amino groups of aminoallyl dUTT.
This ensures consistent labeling yields when using NHS reactive
chemistry.

Glass Hybridization Chamber

This chamber (Figure 1) is easier to set up than coverslip
hybridizations and provides a more uniform hybridization with
less nonspecific binding. The chamber can be used with probes
generated from poly A* or total RNA. It can also be used for
applications that involve microscope slides and require sample
volumes to be reduced below standard staining techniques.

Product Information

Figure 1. The Glass Hybridization Chamber is specifically
designed for use with glass microarrays.

Product Size Cat. No.
Glass Approved DMSO 500 pl 634705
Glass Hybridization Chamber each 634706

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
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PCR-Select™ cDNA Subtraction Kit

* Ideal for isolating novel, differentially expressed genes

* Provides greater than 1,000-fold enrichment of rare transcripts
* Requires only 2 pg of poly A* RNA

* cDNA subtraction process takes only 3—4 days

The PCR-Select cDNA Subtraction Kit offers an efficient
method for selectively amplifying differentially expressed
genes—those genes expressed in one mRNA population but
reduced or absent in another (1-4). This method is particularly
well-suited for the identification of target cDNAs that corre-
spond to rare transcripts, typically the most difficult to obtain.
In contrast to other methods that require physically separating
single-stranded and double-stranded cDNAs, Clontech’s PCR-
Select method allows the exponential amplification of only the
desired sequences (Figure 1). This method offers many signifi-
cant advantages:

*  Straightforward method with only a few steps. With
the PCR-Select method, subtraction occurs by one round
of subtractive hybridization and selective amplification of
differentially expressed genes, not by physical separation.

*  Over 1,000-fold enrichment of rare transcripts. This kit
allows you to equalize transcript abundance and subtract in
the same procedure, dramatically increasing the probability
of obtaining differentially expressed rare transcripts.

*  Subtraction can be performed with just 2 pg of poly A*
RNA. This feature is especially useful when working with
RNA samples that are difficult to obtain. If you have only
nanograms of total RNA, generate high-quality cDNA for
use in PCR-Select cDNA subtraction with the SMARTer™
Pico PCR cDNA Synthesis Kit (Cat. No. 634928).

The PCR-Select cDNA Subtraction Kit includes reagents for
seven cDNA subtractions: six complete subtraction experiments
and one control. You must provide a PCR enzyme mix suitable
for long-distance PCR. We recommend Advantage® 2 Poly-
merase Mix (Cat. Nos. 639201 & 639202).

After generating pools of differentially expressed genes, use the

PCR-Select Differential Screening Kit to quickly confirm dif-
ferential expression. The PCR-Select Differential Screening Kit
contains all the reagents necessary to make both subtracted and
nonsubtracted probes and controls.

Note: The PCR-Select cDNA Subtraction Kit does not contain
a thermostable DNA polymerase for PCR.

[N 1L2R o Probe 21 GspoH Probe

Subtracted Subtracted
Tester Driver DNA Tester Driver DNA

Figure 1.Tester cDNA was prepared from human Jurkat leukemic
T-cells and incubated with 2 pg/ml HA and 2 ng/ml PMA for 72 hr.
Driver cDNA was prepared from the same untreated cells. Ampli-
fied tester, driver, and subtracted cDNA were electrophoresed

on a 1.56% agarose gel (0.3 ug per lane), transferred onto nylon
filters, and hybridized with either an IL-2Ra probe, a known
marker of activation (Panel A), or a G3PDH housekeeping gene
probe (Panel B).

Product Information

Product Size Cat. No.
PCR-Select cDNA Subtraction Kit 7 rxns 637401
Advantage 2 Polymerase Mix 100 rxns 639201
Advantage 2 Polymerase Mix 500 rxns 639202
PCR-Select Differential Screening Kit each 637403
Components & Storage Conditions References
For this product’s components and storage condi- 1. Diatchenko, L. ez al. (1996) Proc. Natl. Acad. 3. PCR-Select cDNA Subtraction Kit (October
tions, please see its Certificate of Analysis on our Sci. USA 93:6025-6030. 1995) Clontechniques X(4):2-5.
website. 2. Gurskaya, N. G. et al. (1996) Anal. Biochem. 4. Diatchenko, L. et al. (1998) In RT-PCR Methods
240:90-97. for Gene Cloning and Analysis, Eds. Siebert,

www.clontech.com
Licensing statements: See page 242

P. D. et al. (BioTechniques Books, MA), pp.
213-239.
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PCR-Select™ Bacterial Genome

Subtraction Kit

» Comprehensive kit for comparing bacterial genomes
o Identify genomic DNA differences between strains of bacteria
* Requires only 2 pg of bacterial genomic DNA

The PCR-Select Bacterial Genome Subtraction Kit offers

an effective method for comparing bacterial genomes. In a
matter of days, you can obtain a subtracted library of genomic
sequences that are present in one bacterial strain but absent in
another. This kit allows you to identify pathogenicity islands or
other genomic DNA differences between two strains (Figure 1).

With Clontech’s PCR-Select method, subtraction occurs in one
round of subtractive hybridization and by selective amplifica-
tion, not by physical separation of single-stranded DNA (1-4).
The PCR-Select Kit requires as little as 2 pg of each bacterial
genomic DNA sample, with the procedure requiring only 2-3
days. It can be readily adapted to high-throughput sampling.

The PCR-Select Bacterial Genome Subtraction Kit includes
reagents for six complete subtraction experiments and one
control. You must provide a PCR enzyme mix suitable for long-
distance PCR. We recommend Advantage® 2 Polymerase Mix
(Cat. No. 639201).

After generating pools of differentially expressed genes use the
PCR-Select Differential Screening Kit to quickly confirm dif-
ferential expression. The PCR-Select Differential Screening Kit
contains all the reagents necessary to make both subtracted and
nonsubtracted probes and controls.

Note: The PCR-Select Bacterial Genome Subtraction Kit does
not contain a thermostable DNA polymerase for PCR.

Figure 1. Differences in gene content between unrelated H. pylori
strains. Two unrelated H. pylori strains were used for PCR-Select
subtraction. J166 was used as tester; 26695 was used as driver.
After amplification by PCR, unsubtracted amplified tester (Lane
1) and driver (Lane 2) samples were electrophoresed on a 1.5%
agarose gel and transferred onto nylon filters. These filters

were hybridized with randomly picked clones from the cloned
subtracted library (Panels A-D). Out of 20 clones analyzed, 10
hybridized only to the tester (e.g., Panels A & B) or hybridized to
the tester with higher efficiency (e.g., Panel C).

Product Information

Product Size Cat. No.
PCR-Select Bacterial Genome Subtraction Kit 7 rxns 637404
PCR-Select Differential Screening Kit each 637403
Advantage 2 Polymerase Mix 100 rxns 639201
Advantage 2 Polymerase Mix 500 rxns 639202
Components & Storage Conditions References
For this product’s components and storage condi- 1. Diatchenko, L. ez al. (1996) Proc. Natl. Acad. 3. PCR-Select cDNA Subtraction Kit (October
tions, please see its Certificate of Analysis on our Sei. USA 93:6025-6030. 1995) Clontechniques X(4):2-5.
website. 2. Gurskaya, N. G. et al. (1996) Anal. Biochem. 4. Akopyants, N. S. ez al. (1998) Proc. Natl. Acad.
240:90-97. Sci. USA 95:13108-13113.

Clontech
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PCR-Select™ Differential Screening Kit

The PCR-Select Differential Screening Kit allows you to
identify differentially expressed clones in a subtracted library
(1-4). After generating pools of differentially expressed genes
with Clontech’s PCR-Select cDNA Subtraction Kit, use this
kit to quickly confirm differential expression.

With the PCR-Select Differential Screening Kit, the subtracted
library is hybridized with probes synthesized directly from
tester and driver populations; a probe made from the sub-
tracted cDNA, as well as a probe made from reverse-subtracted
cDNA (a second subtraction performed in reverse). Clones
that hybridize to tester but not driver probes are differentially
expressed; however, nonsubtracted probes are not sensitive
enough to detect rare messages. Subtracted probes are greatly
enriched for differentially expressed cDNAs, but may give false
positive results. Using both subtracted and non-subtracted
probes provides the most effective way to identify differentially
expressed genes (Figure 1).

The PCR-Select Differential Screening Kit contains all the
reagents necessary to make both subtracted and nonsubtracted
probes, controls and a User Manual. You must provide a DNA
polymerase mix; we recommend Advantage® 2 Polymerase
Mix (Cat. No. 639201) for sensitive, long and accurate PCR.

Subtracted cDNA probes

Subtracted probe Reverse-subtracted probe

Nonsubtracted cDNA probes

Tester probe Driver probe

Figure 1. Clontech’s PCR-Select Differential Screening Kit detects
rare, differentially expressed cDNAs. Clontech’'s SMART™ PCR
cDNA Synthesis Kit (Cat. No. 634902) was used to preamplify
total RNA from a y-globin-producing cell line and a pB-globin-
producing cell line. PCR-Select cDNA subtraction was performed
using the y-line cDNA as tester and B-line cDNA as driver; for

the reverse subtraction, tester and driver were switched. The
subtracted cDNA was then cloned, and randomly selected clones
spotted on nylon membranes for duplicate screening. Mem-
branes were hybridized with the indicated probe.
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Product Information

Product Size Cat. No.
PCR-Select Differential Screening Kit each 637403
PCR-Select Differential Screening Blocking Solution Tml 637402
Components & Storage Conditions References
For this product’s components and storage condi- 1. Wang, Z. & Brown, D. D. (1991) Proc. Nati. 3. Diatchenko, L. er al. (1998) In RI-PCR Methods
tions, please see its Certificate of Analysis on our Acad. Sci. USA 88:11505-11509. for Gene Cloning and Analysis, Eds. Siebert, P. D.
website. 2. Jin, H. et al. (1997) BioTechniques et al. (BioTechniques Books, MA), pp.213-239.
23:1084-1086. 4. Diatchenko, L. et al. (1998) In Methods in
Enzymology, Ed. Weissman, S. M., Vol. 303,
pp- 349-380.

www.clontech.com
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MTC™ Multiple Tissue cDNA Panels

* Offer fast and accurate PCR analysis of gene expression across * Are virtually free of genomic DNA, ensuring all signals gener-
multiple tissues ated are from actual mRNA transcripts

* Enable determination of tissue distribution and relative abun-
dance of specific transcripts, including rare transcripts that are
difficult ro detect using Northern blots

Product Information
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Product Size Cat. No.
Human Cell Line MTC Panel 10 rxns 636753
Human Digestive System MTC Panel 10 rxns 636746
Human Fetal MTC Panel 10 rxns 636747
Human Immune System MTC Panel 10 rxns 636748
Human MTC Panel | 10 rxns 636742
Human MTC Panel Il 10 rxns 636743
MCF7 Apoptosis cDNA Panel 10 rxns 636755
Mouse MTC Panel | 10 rxns 636745
MTC Mouse Panel IlI 10 rxns 636757
Rat MTC Panel | 10 rxns 636751

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

ExpressHyb™ Hybridization Solution

o Faster hybridization with increased sensitivity

* Ideal for cDNA array, Northern blot & Southern blot, & colony
hybridization applications

*» Compatible with radioactive or nonisotopic detection systems

Product Information

Product Size Cat. No.
ExpressHyb Hybridization Solution 250 ml 636831
ExpressHyb Hybridization Solution 500 ml 636832
ExpressHyb Hybridization Solution 1L 636833

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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Universal Reference Total RNA

* Control RNA for improved microarray standardization o Use with any array or labeling method

o Featuring the broadest possible gene coverage with minimal lot- o Less gene-to-gene signal variation
to-lot variation

Product Information

Product Size Cat. No.
Human Universal Reference Total RNA 2x200 ug 636538
Mouse Universal Reference Total RNA 2x200 ug 636657
Rat Universal Reference Total RNA 2x 200 pg 636658

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

gPCR Human Reference cDNA & qPCR Human
Reference Total RNA

* A high performance standard for quantitative PCR
* Broad gene coverage

* Made from human tissues, not cultured cell lines

Product Information

Product Size Cat. No.
qPCR Human Reference Total RNA 25 ug 636690
gPCR Human Reference cDNA, oligo dT 25 rxns 636692
qPCR Human Reference cDNA, oligo dT 100 rxns 636693
gPCR Human Reference cDNA, random primed 25 rxns 639653
qPCR Human Reference cDNA, random primed 100 rxns 639654

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Matched Human Colon Tumor/Normal cDNA

* First-stand cDNA ready for quantitative PCR
* Quickly confirm expression array data
* Normalized for the most accurate results

Product Information

Product Size Cat. No.
Human Colon 2 Matched cDNA Pair 10 rxns 636708

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
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RNAi System Description Pages

Plasmid-Based Plasmid-based vectors that express shRNAs from the human U6 promoter 81-82
shRNA Systems (P,). Linearized pSIREN vectors provide an efficient and cost-effective meth-
od for RNAI studies and offer flexible modes of shRNA testing and delivery.
Constitutive, fluorescent, and inducible systems are available.

Virus-Mediated Adenoviral, lentiviral, and retroviral vectors and systems that deliver shRNA 83

shRNA Delivery expression into hard-to-transfect cell types. Constitutive, fluorescent, and
inducible systems are available.

Tet-Inducible shRNA Systems Knockout™ Inducible RNAi Systems combine the effectiveness of shRNA- 84

mediated gene knockdown with our award-winning Tet-inducible system for
tight regulation of shRNA expression. Retroviral and single-vector plasmid
delivery formats are available.

shRNA Validation & e RNAiMonitor easily and efficiently monitors knockdown of RNAI target 85-86
RNAiMonitor™ sequences using a secreted luciferase reporter and a no-cell-lysis protocol.
e ProlLabel technology sensitively and quantitatively measures expression
and knockdown of recombinant target proteins.

Mir-X™ MicroRNA Expression ¢ Mir-X Inducible miRNA Red & Green Systems allow you to precisely 87
control miRNA expression and track it with fluorescent protein markers.
e Mir-X pmR-ZsGreen1 and pmR-mCherry Vectors offer constitutive, high-
level miRNA and fluorescent protein coexpression

Mir-X MicroRNA Quickly and accurately quantify any miRNA and its mRNA target in the same 88
Quantification RNA sample using the complete Mir-X miRNA gRT-PCR SYBR® Kit.

Clontech

www.clontech.com
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* Efficient shRNA & miRNA-mediated gene silencing via RNAi

* Plasmid, retroviral, lentiviral, and adenoviral systems allow
delivery into virtually any cell type

o Constitutive, inducible, and fluorescent shRNA & miRNA
expression systems and vectors

RNA interference (RNAI) is a naturally occurring, posttranscrip-
tional process by which double-stranded RNA (dsRNA) induces
degradation and/or translational inhibition of homologous
mRNA transcripts. The process is initially triggered when
dsRNAs are expressed or introduced into a cell. DsSRNA mol-
ecules act as a substrate for the multidomain ribonuclease III
enzyme, Dicer, which cleaves dsRNA into 21 to 23 nucleotide
fragments with characteristic 2-nucleotide 3’ overhangs. Referred
to as small interfering RNAs (siRNAs), these distinctive dsRNA

fragments confer sequence-specific gene silencing.

Once formed, siRNAs associate with the RNA-Induced Silenc-
ing Complex (RISC); a multienzyme assembly that binds and
unwinds the double-stranded siRNAs. The sense strand of
unwound siRNA is released, and in some organisms may trigger
further dsRNA synthesis by RNA-dependent RNA polymerase
(RdRp). The antisense siRNA remains bound to RISC, acting as
a targeting sequence for the enzyme complex. When RISC binds

a target mRNA complementary to its siRNA, it exerts nuclease
activity and cleaves the target mRNA strand. The damaged
mRNA is then degraded by the cellular machinery, resulting in

sequence-specific, posttranscriptional gene silencing.

Cellular RNAi pathways can be exploited using different methods
to achieve targeted knockdown of specific genes. Vector-mediated
delivery has emerged as the preferred method due to the ability to
achieve stable knockdown:

o Synthetic siRINA oligos are transiently transfected into the cell.
o Short hairpin RNAs (shRNAs) are expressed directly from a

transduced vector or plasmid and adopt a double-stranded
stem-loop structure.

* MicroRNAs (miRNAs) are expressed from transfected vectors
and are similar in structure to shRNAs, but are transcribed
within the context of a larger, protein-encoding mRNA
which is then processed to release the miRNA.

For shRNA and miRNA applications, Clontech offers constitu-
tive or tetracycline-inducible expression systems; coexpressed
fluorescent reporters; and a variety of plasmid or viral delivery
systems. Quantification kits accurately measure the shRNA and
miRNA expression levels and knockdown efficacy (Table I).

Product E:):mlﬂe Plasmid Retroviral Lentiviral Adenoviral :s:::r:t Inducible V:I'i‘:::ﬁ)n 2:::?::1
RNAi-Ready pSIREN-RetroQ Vector 631526
RNAi-Ready pSIREN-RetroQ-ZsGreen1 Vector 632455
RNAi-Ready pSIREN-RetroQ-DsRed-Express Vector 632487
RNAi-Ready pSIREN-Shuttle Vector 631527
Knockout™ Single Vector Inducible RNAi System 630933
Knockout Tet RNAi System H 630925
Knockout Tet RNAi System P 630926
Lenti-X™ shRNA Expression System 632177
pLVX-shRNAZ2 Vector 632179
Knockout Adenoviral RNAi System 1 631528
Mir-X™ Inducible Fluorescent miRNA Systems 631120
Mir-X Inducible Fluorescent miRNA Vectors 631121
Mir-X Fluorescent miRNA Vectors 632541
Mir-X miRNA gRT-PCR SYBR® Kit 638314
RNAiMonitor™ 631755
ProLabel Quantitative Expression Vector Set 631628
ProLabel Detection Kit Il 631629

Clontech
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o Efficient shRNA-mediated gene silencing via RNAi

* Plasmid transfection for straighforward shRNA delivery

* Constitutive, inducible, and fluorescent shRINA systems
RNAi-Ready pSIREN Vectors express high levels of shRNA

from the human U6 promoter (P) to generate effective gene
knockdown (Figure 1). The vectors are provided in a RNAi-
Ready (linear) form, predigested with BamHI and EcoRI, and are
ready for cloning of a dsDNA oligo that encodes your shRNA.
These vectors can be delivered by your favorite transfection
method; additionally, the pSIREN-RetroQ vectors (Figure 2)
can also be used to generate retrovirus from a packaging cell line.

The RNAi-Ready pSIREN-RetroQ-ZsGreenl and pSIREN-
RetroQ-DsRed-Express vectors provide fluorescent markers
that let you monitor the delivery efficiency of your gene silencing
construct (Figure 3). Fluorescence microscopy easily reveals cells

pSIREN- pSIREN-
Shuttle RetroQ
1 2 3 1 2 3

Figure 1. Transfected RNAi-Ready pSIREN vectors suppress
luciferase expression. Luciferase expression (from a transfected
luciferase expression construct) is suppressed in HEK 293 cells
expressing a functional luciferase shRNA. Panels A & B depict
Western blots of cell lysates probed using either anti-luciferase
or anti-B-actin antibody. Lane 1: circular vector alone. Lane 2:
vector containing luciferase shRNA insert. Lane 3: vector contain-
ing negative control shRNA insert.

CMV/MSV
5'LTR

®+

Ampr

RNAi-Ready
pSIREN-RetroQ-
ZsGreen/DsRed-Expres

6.6 kb
ColE1 ori P,

ZsGreen/
3 DsRed-Express,

LTR

SV40 ori

Psvao

Figure 2. Map of the RNAi-Ready pSIREN-RetroQ Vectors.
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expressing your shRNA, while flow cytometry allows you to sort
the transfected cells. In addition, these plasmid-based vectors can
also be used as retroviral vectors to allow delivery into cells that
are resistant to transfection.

With the Knockout™ Single Vector Inducible RNAi System,
your shRNA sequence is cloned in the pSingle-tTS-shRNA
vector, which contains all the features necessary for inducible
gene knockdown (Figure 4). Using this system can save weeks of
time because a stable, inducible shRNA-expression system can be

established with a single round of transfection and selection. (see
also Tet-Inducible RNAi Systems).
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pSIREN-RetroQ-
ZsGreen1

Figure 3. Fluorescent RNAi-Ready pSIREN vectors generate
effective tagged shRNA expression cassettes (SECs). Using the
Knockout RNAi Clone & Confirm PCR Kit fluorescence-tagged
SECs were generated by PCR from ligation mixtures of a nega-
tive control (-) or a luciferase (+) shRNA annealed oligo, and an
RNAi-Ready pSIREN vector with a fluorescent marker. The SECs
and pCMV-Luc were cotransfected into HEK 293 cells and lucifer-
ase activity was measured 48 hours later. Shown are ZsGreen1-
tagged (Panel A) and DsRed-Express-tagged (Panel B) SECs in
cotransfected cells. The SECs effectively knock down luciferase
expression by >85% (Panel C).
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Plasmid-Based shRNA Delivery Systems continued
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Figure 4. Achieve tetracycline-inducible RNAi using our “all-
in-one,” single-vector system.

Product Information

P

Tight/U6

Product Size Cat. No.
RNAi-Ready pSIREN-RetroQ Vector 20 rxns 631526
RNAi-Ready pSIREN-Shuttle Vector 20 rxns 631527
RNAi-Ready pSIREN-Retro-Q-ZsGreen1 Vector 20 rxns 632455
RNAi-Ready pSIREN-RetroQ-DsRed-Express Vector 20 rxns 632487
Knockout Single Vector Inducible RNAi System each 630933

Components & Storage Conditions
For each product’s components and storage conditions, please sce its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242

0




* Lentiviral, retroviral and adenoviral RNAi systems
* Fluorescent protein coexpression

Clontech offers a variety of viral systems for high efficiency
shRNA delivery to virtually any cell type. Generate high-titer
lentivirus to ensure stable sShRNA expression in every cell of your
culture. Versatile retroviral vectors and the Retro-X Universal
Packaging System can be combined to produce retrovirus with

a variety of different envelope proteins. Use adenovirus for high
efficiency transient shRNA expression.

The Lenti-X™ shRNA Expression System combines our highly
efficient and versatile Lenti-X gene delivery system with powerful
shRINA expression to allow the functional suppression of specific
genes in virtually any cell type. The system includes our Lenti-X
HTX Packaging System, for unrivaled high-titer lentivirus pro-
duction, and the pLVX-shRNAL lentiviral transfer vector (Figure
1) which expresses your shRNA from the human U6 promoter
and provides puromycin selection. The pLVX-shRNA2 Vector
(available separately) provides shRNA and fluorescent ZsGreenl
coexpression to allow easy identification and sorting of transduced
cells.

The RNAi-Ready pSIREN-RetroQ Vectors are self-inactivating
retroviral expression vectors that express siRNAs from the human
U6 promoter. These systems are ideal for shRNA delivery into
hard-to-transfect cells. Package your vector using the Retro-X™
Universal Packaging System to generate the optimum retrovi-
rus for your cell type. Available vectors can provide puromycin
resistance (Cat. No. 631526), Living Colors® Fluorescent Protein
coexpression (Cat. Nos. 632455 & 632487), or tetracycline-
inducible shRNA expression (Cat. Nos. 630925 & 630920)

The Knockout™ Adenoviral RNAi System 1 is designed for us-
ing adenovirus to deliver transient shRNA expression into a broad
range of cell types. The system has been optimized for fast virus
production using a simple ligation-based method.

pLVX-shRNA1 purs" H were H s'tiR_|

RRE  cPPT/CTS Mcs

pLVX-shRNA2 ZsGreen1 | wpPRe [ 3'LTR |

Figure 1. Lenti-X pLVX-shRNA vectors for shRNA expression. The
pLVX-shRNA1 vector offers puromycin selection capability and

is included with the Lenti-X shRNA Expression System. pLVX-
shRNAZ2 provides fluorescent protein coexpression (ZsGreen1)
and is available separately.
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Figure 2. A Lenti-X virus harboring a potent anti-luciferase
shRNA construct effectively inhibited luciferase expression in
HEK 293 cells. HEK 293 Tet-Off cells that stably express high lev-
els of luciferase from pTRE-Luc were either untreated (MOI=0) or
transduced with LVX-shRNAT1 lentivirus (MOI=10) encoding the
anti-luciferase shRNA. Cells were harvested 48 hr after transduc-
tion and then assayed for luciferase activity.

Product Size Cat. No.
Lenti-X shRNA Expression System each 632177
pLVX-shRNA2 Vector 10 pg 632179
Lenti-X 293T Cell Line Tml 632180
RNAi-Ready pSIREN-RetroQ Vector 20 rxns 631526
RNAi-Ready pSIREN-RetroQ-ZsGreen1 Vector 20 rxns 632455
RNAi-Ready pSIREN-RetroQ-DsRed-Express Vector 20 rxns 632487
Knockout Tet RNAi System H each 630925
Knockout Tet RNAi System P each 630926
Retro-X Universal Packaging System each 631530
Knockout Adenoviral RNAi System 1 5rxns 631528

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com

Licensing statements: See page 242
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* Tightly-controlled inducible expression
* Plasmid and retroviral systems

* Ideal for the study of lethal gene knockout

Our inducible RNAI systems use a modified form of the tightly
regulated, tetracycline-controlled gene expression system de-
scribed by Gossen & Bujard (1). The system is designed so that
expression of an shRNA is induced when doxycycline (Dox)

is added to the culture medium (Figure 1). Induction of the
shRNA results in suppression of its cognate target gene through
innate cellular RNAi mechanisms. The system relies on two
components: the tTS regulatory protein, which is a tetracycline-
controlled transcriptional silencer (2, 3); and a Tet-responsive
promoter (P, . ) that regulates the expression of your siRNA

Tec/U6
in response to the presence or absence of bound tTS.

KRAB

iﬁ

[ shRNA
KRAB : O
_>
P shRNA

TIGHT/UB

Figure 1. The Knockout Inducible RNAi System is tightly regu-
lated by the tTS transcriptional silencer. In the absence of Dox
(Panel A), tTS binds tetO sequences in P ., while the KRAB
domain of tTS renders the chromatin unable to support tran-
scription of shRNA from the adjacent U6 promoter. Dox activates
the Knockout System (Panel B) by binding to, and causing the
dissociation of tTS from P, ... This results in high-level shRNA
transcription and rapid target gene knockdown.

With all of our inducible RNAI systems, knockdown of your
target gene’s expression can be detected within 24 hours of Dox
addition, while maximum knockdown is typically seen within
48 hours (Figure 2). This rapid response is possible because

transcription from P is actively suppressed by tTS.

Tet/U6

With the Knockout™ Single Vector Inducible RNAi System,
once your shRNA sequence is cloned in the pSingle-tTS-
shRNA vector, the resulting plasmid contains all the features
necessary for inducible gene knockdown (Figure 2).

The Knockout Tet RNAi Systems H and P are hygromy-

cin (H)- and puromycin (P)-selectable systems, respectively,
featuring inducible retroviral shRNA expression vectors. A
Tet-responsive cell line is created by transducing, selecting, and
screening stable cell clones that express the ¢TS transcriptional
silencer. Next, your tTS cell clone, or a premade tTS Cell Line,
is transduced by your shRNA expression retrovirus, then clones
are selected and screened for inducible shRNA expression in
response to Dox.

lamin

B-actin—

Figure 2. Doxycycline-induced knockdown of lamin A/C in HelLa
cells. A stable Hela cell line that expresses an anti-lamin A/C
shRNA was produced using the Knockout Single Vector System.
Suppression of lamin A/C expression is evident after 6 hr of treat-
ment with Dox, and knockdown was virtually complete after 48
hr. Lane 1: control. Lanes 2-4: 6 hr, 48 hr, and 72 hr, respectively.

Product Size Cat. No.
Knockout Tet RNAi System H each 630925
Knockout Tet RNAi System P each 630926
Knockout Single Vector Inducible RNAi System each 630933
HEK 293 tTS Cell Line 1ml 631146
Hela tTS Cell Line 1ml 631147
MCF7 tTS Cell Line 1ml 631148

For each product’s components and storage condi- 1.
tions, please see its Certificate of Analysis on our
website. 2.

XIV(2):10-11.
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* Assay for protein knockdown without using antibodies
* Screen and verify shRNA sequence efficacy
* Quickly clone and test candidate shRNA sequences

* Provides a ready-to-transfect PCR fragment and a cloned
shRINA in as little as 4.5 hours

The most critical aspect of any RNAi-based study of gene
function is selecting a target sequence that efliciently reduces
mRNA and protein levels. For optimal success, Clontech
recommends testing multiple sequences for effectiveness against
the target gene. While an antibody to the target protein is often
used to measure shRNA efficacy, Western blots and ELISAs

can be time-consuming. Without a specific antibody, shRNA
sequence validation can be very difficult. For these reasons, we
recommend using our ProLabel Quantitative Protein Assay

for shRNA validation (1).

ProLabel technology is:
* A quantitative enzymatic assay that measures the level of a
recombinant fusion protein expressed in cells

* Fast and highly sensitive

* Easy and requires no blotting, immunoprecipitation, or
protein purification.

The ProLabel assay is based on enzyme fragment complemen-
tation (Figure 1; 2, 3). The ProLabel tag is a small (6 kDa)
enzyme fragment that is fused to the N- or C-terminal of your
recombinant target protein using the ProLabel Quantitative
Expression Vector Set. When lysates from cells expressing
your ProLabel-tagged fusion protein are combined with the
Enzyme Acceptor (EA) solution, the two enzyme fragments
form a complete, active enzyme that cleaves a chemilumines-
cent substrate. The chemiluminescence produced is proportion-
al to the amount of fusion protein present, and can be used to
quantify protein levels and gene knockdown (Figure 2). The EA
and chemiluminescent substrate are supplied in the ProLabel
Detection Kit II.

www.clontech.com

Licensing statements: See page 242

Protein
of interest  ProLabel
tag

Detection

Chemiluminescence

Active
enzyme
Enzyme Acceptor

Figure 1. The ProLabel Detection Kit Il allows you to quantitative-
ly measure the level of any recombinant protein. The ProLabel
tag and Enzyme Acceptor (EA) combine to form an active en-
zyme that cleaves the chemiluminescent substrate; the resulting
signal can be detected with any standard luminometer.

Knockdown of ProLabel Gene Fusions

Knockdown (%)
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Figure 2. ProLabel assays allow you to measure protein knock-
down. HEK 293 cells were cotransfected with individual shRNA
expression cassettes (generated with our Knockout™ RNAI Clone
& Confirm Kits), and their respective ProLabel-tagged target
protein constructs. Knockdown efficiency was determined using
the ProLabel Chemiluminescent Detection Kit II.
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RNAiMonitor allows you to quantitatively monitor the
knockdown of RNAI target sequences efficiently and easily, PolyA”

using secreted luciferase expression and a no-cell-lysis protocol.

The kit includes the pPRNAiMonitor-MetLuc2 Vector and the KanNeo'
Ready-To-Glow™ Secreted Luciferase Reporter Assay. The suao e
pRNAiMonitor-MetLuc2 vector expresses Metridia luciferase Povas

(MetLuc), a secreted luciferase reporter that is easily detected
in the culture medium. When an shRNA target sequence is

puC

HSVTK

Ori

cloned downstream of the MetLuc coding region, the resulting

bicistronic mRNA transcript becomes a target for your shRNA.

Knockdown is monitored as a decrease in culture medium lucif-

erase activity, which is easily detected using the Ready-To-Glow

Secreted Luciferase Reporter Assay (Figure 3).

Our Ready-To-Glow Secreted Luciferase Reporter Assay is a

complete system designed to detect luciferase activity in the su-
pernatant of transfected cells. The kits include substrate buffer,
reaction buffer, and a lyophilized secreted luciferase substrate.

pRNAiMonitor-MetLuc2

4,000
Metridia

luciferase

3,500
3,000

2,500

2,000

Stuffer
fragment

1,500

Metridia luciferase activity

1,000 e

500

Figure 3.The RNAiMonitor is designed to monitor knockdown
of RNAi target sequences efficiently and easily. A CAV1 target
sequence was cloned into the pRNAiMonitor-MetLuc2 Vector to
create the pMetLucCAV1 reporter plasmid (Panel A). The reporter

(3 pg) and the indicated amount of an anti-CAV1 shRNA expres-
sion vector were cotransfected into Hela cells, along with a
ProLabel vector to assess transfection efficiency. At the end of
the experiment, the culture medium was assayed for secreted lu-
ciferase activity and the cells were assayed for ProLabel content.
The level of luciferase knockdown correlated with the amount of
cotransfected CAV1 shRNA construct (Panel B).

Product Size Cat. No.
ProLabel Quantitative Expression Vector Set 2x10 ug 631628
ProLabel Detection Kit I 200 rxns 631629
RNAiMonitor 100 rxns 631755
Ready-To-Glow Secreted Luciferase Reporter Assay 100 rxns 631726
Ready-To-Glow Secreted Luciferase Reporter Assay 500 rxns 631727
Ready-To-Glow Secreted Luciferase Reporter Assay 1000 rxns 631728

For each product’s components and storage condi-
tions, please see its Certificate of Analysis on our
website.

Clontech
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Chemiluminescent Quantification of Protein

Expression (July 2007) Clontechnigues XXII(3):
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Eglen, R. M. & Singh, R. (2003) Comb. Chem.

High Throughput Screen. 6(4):381-387.

Eglen, R. M. (November 2002) Assay Drug Dev.
Technol. 1(1 Pt 1):97-104.

BD Knockout RNAi Clone & Confirm PCR
Kit (January 2004) Clontechniques XIX(1): 2-3.
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* Inducible miRINA expression using Tet-On® Advanced

* Track constitutive and inducible miRNA expression
with very bright fluorescent protein markers

* Obtain high-levels of miRNA and fluorescent protein coexpression

The Mir-X Inducible miRNA Red & Green Systems exploit key
elements of our tightly regulated and highly responsive Tet-On
Advanced Expression System to provide on-demand, high-level
expression of your selected miRNA and a bright red or green
fluorescent protein marker. Your miRNA sequence is embedded
in the 3> UTR of a marker protein mRNA, which is expressed
from an inducible miRNA expression vector (pmRi-mCherry or
pmRi-ZsGreenl) (Figure 1). When you transfect your miRNA
vector into host cells expressing the Tet-On Advanced transactiva-
tor, high levels of your microRNA and the fluorescent protein are
expressed in response to doxycycline (Dox). Once Dox is added
to the cell culture medium, miRNA induction is very rapid and
effective.

To demonstrate, we used modified Metridia secreted luciferase
genes containing specific miRNA target sequences (RNAi-
Monitor™) to measure the effects of miR-1 and miR-9 miRNA
induction in MCF7 Tet-On Advanced cells (Figure 2). miR-1 and
miR-9 induction resulted in >90% knockdown of luciferase activ-
ity compared to controls.

These complete Mir-X Inducible miRNA Systems provide a
pTet-On Advanced Vector for expressing the Dox-responsive
transactivator; an inducible miRNA expression vector (either
pmRi-mCherry or pmRi-ZsGreenl); and linear selectable markers
(hygromycin and puromycin) for cotransfecting with the pmRi
vectors in order to establish stable cell lines.

The pmR-ZsGreenl and pmR-mCherry Vectors provide con-
stitutive, high-level expression of your miRNA sequence in the
context of a fluorescent protein mRNA. Each vector is equipped
with the high-level CMV promoter, a G418 selectable marker,
and a fluorescent protein-miRNA expression cassette encoding

either mCherry or ZsGreenl. With these vectors, you can clone
and express your favorite miRNA, and then select, sort and/or
visualize the cells that express it.

Tet-On
Advanced

ﬁ Fluorescent

protein
Figure 1. MicroRNA induction in the Mir-X Inducible System.
TheTet-controlled transactivator, Tet-On Advanced, is a fusion
protein derived from a mutant version of the E. coli Tet repres-
sor protein, rTetR, joined to three minimal HSV VP16 transcrip-
tion activation domains. In the presence of doxycycline (Dox),
Tet-On Advanced binds to the inducible promoter, PTight’ eliciting
high levels of transcription of a composite mRNA that encodes
a fluorescent protein (mCherry or ZsGreen1), and your miRNA
sequence in its 3" UTR.
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Figure 2.The miR-1 and miR-9 microRNAs effectively reduce
expression of target sequence-bearing luciferase genes. The
RNAiMonitor System was used to generate luciferase mRNAs
that contained miR-1 or miR-9 cognate target sequences in their
3" UTRs (3 each). The target mRNAs were constitutively ex-
pressed in MCF-7 Tet-On Advanced cells that were cotransfected
with pmRi-ZsGreen1 vectors containing miR-1 or miR-9 miRNA
inserts. The parent pmRi-ZsGreen1 vector provided a negative
control for each experiment. Inducing miR-1 or miR-9 expression
with Dox resulted in >90% reduction in normalized luciferase
activity.

Control (miR-1) )

Product Size Cat. No.
Mir-X Inducible miRNA System (Red) each 631118
Mir-X Inducible miRNA System (Green) each 631120
pmRi-mCherry Vector 20 pg 631119
pmRi-ZsGreen1 Vector 20 ug 631121
pmR-ZsGreen1 Vector 20 ug 632541
pmR-mCherry Vector 20 g 632542

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com

Licensing statements: See page 242

P
g Clontech



* Quantify any miRNA and its rarget using the same RNA sample
* 2-kits-in-1: cDNA synthesis and gPCR
o Simple, single-step cDNA synthesis reaction

Mir-X miRNA qRT-PCR SYBR® Kits are complete, dual-func-
tion systems for performing first-strand cDNA synthesis and
quantitative PCR (qPCR) to precisely measure the level of your
favorite miRNAs. The kits are available in economical, large-
sized formats that provide 200 or 600 qPCR reactions, and each
kit includes a Mir-X miRNA First-Strand Synthesis Kit and
SYBR® Advantage® qPCR Premix.

A simple, single-step reaction uses an optimized mix of poly(A)
polymerase and SMART™ MMLYV Reverse Transcriptase to
synthesize first-strand cDNA from your RNA sample (Figure
1). The cDNA is then specifically amplified and quantified by
qPCR using your miRNA-specific primer and our SYBR Ad-

Add cDNA to miRNA-
specific primers and
SYBR Advantage Premix

First-strand
cDNA synthesis
from any RNA

vantage qPCR Premix. Multiple miRNA species, as well as the
mRNA targets of the miRNAs, can be amplified from a single
cDNA sample. The system is extremely sensitive and able to
detect miRNAs down to 50 copies.

To demonstrate the specificity of Mir-X miRNA quantifica-
tion we used a series of 8 highly similar synthetic Let7 miRNA
variants that differed from each other by only 1-4 nucleotides.
We first spiked each of the Let7 miRNAs into separate samples
of yeast poly A* RNA and generated first-strand cDNA us-

ing the Mir-X single-tube reaction. We then used a panel of
variant-specific primers with each cDNA sample to determine
each primer’s ability to specifically and individually quantify the
Let7 subtypes in the cDNA samples. Despite the high degrees
of similarity among the variants and the primers, Mir-X qPCR
specifically and distinctly detected each Let7 variant. (See the
Mir-X section of our website for details.)

gPCR Data analysis

5 3
5' ——— AAAAAAAAAAAAA-3' miRNA primer
_—
5' ——— AAAAAAAAAAAAA-3'
i NVTTTTTTTTTTTTT 5'
5'—————— AAAAAAAAAAAAA-3'
P S TTTTTTTTTTTTT 5'

w

TTTTTTTTTTTTT 5'

Figure 1. Mir-X miRNA gRT-PCR SYBR Kits use a single-step, single-tube reaction to produce first-strand cDNA, which is then specifi-
cally and quantitatively amplified using a miRNA-specific primer and SYBR Advantage qPCR chemistry. In the Mir-X cDNA synthesis
reaction, RNAs are poly(A)-tailed using poly(A) polymerase, and then copied using a modified oligo(dT) primer and SMART MMLV

Reverse Transcriptase.

Product Size Cat. No.
Mir-X miRNA gRT-PCR SYBR Kit 200 rxns 638314
Mir-X miRNA qRT-PCR SYBR Kit 600 rxns 638316
Mir-X miRNA First-Strand Synthesis Kit 20 rxns 638313
Mir-X miRNA First-Strand Synthesis Kit 60 rxns 638315

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Mammalian Expression Systems

Product Line
Transfection Reagents

Tetracycline Inducible
Expression

Inducible Protein
Stabilization

Inducible Protein
Dimerization

Lentiviral Expression
Systems

Retroviral Expression
Systems

Adenoviral Expression
Systems

IRES Bicistronic Expression
Vectors

www.clontech.com
Licensing statements: See page 242

Description

Xfect™ Transfection Reagent is a polymer-based reagent that complexes
with DNA to create biodegradable, nontoxic nanoparticles and delivers
with very high efficiency without killing your cells. Use Xfect mESC for
mouse embryonic stem cell lines, and Xfect Protein Transfection reagent
to deliver high amounts of protein directly to your target cells.

TheTet-On® 3G and Tet-Express™ Tetracycline Inducible Expression
Systems are the 3rd generation of the most powerful, versatile, and widely
cited inducible mammalian expression systems. Tet-Express Systems are
faster and simpler than the original Tet System, and retain very tight con-
trol. Unlike Tet-On/Tet-Off®, the Tet-Express system requires only a single
vector and the Tet-Express self-transducible protein.

ProteoTuner™ systems are one-vector, one-ligand systems that employ
rapid stabilization and destabilization of DD-tagged fusion proteins for
protein function studies.

Virtually all critical processes in the cell require protein oligomerization.
iDimerize™ inducible dimerization systems allow you to bring these
processes under small molecule control. Induce signal transduction
pathways, protein activity, protein localization, gene expression or protein
secretion by addition of cell permeable ligands.

Clontech offers a variety of highly optimized lentiviral gene delivery
systems. Lenti-X™ high-titer lentiviral packaging systems generate the
highest titers on the market. Lentiviral transduction tools include a variety
of titration methods, lentivirus purification kits and a simple method to
concentrate lentivirus.

Clontech offers a variety of vector systems and packaging cell lines for
MMLV and MSCV retrovirus production. Measure titer using gRT-PCR and
concentrate retrovirus using the Retro-X™ Concentrator.

The Adeno-X™ Adenoviral System 3 is the most advanced adenoviral gene
delivery system—providing by far the simplest, fastest, and most efficient
method for constructing recombinant adenoviral vectors. The system is
available in multiple formats including Tet-On 3G inducible and fluorescent
protein versions. Titration and purification kits are also available.

Simultaneously express two genes of interest, or your gene of interest
coupled to either a drug selection marker or a fluorescent protein.
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Xfect™ Transfection Reagents

* Achieve high levels of gene expression
* Biodegradable nanoparticles with low cytotoxicity
o Simple, serum-compatible protocol

Looking for a better transfection reagent? Clontech has your
solution. After screening over 2,300 polymers, we are proud
to introduce Xfect—the first in a new generation of novel,
high-efficiency transfection reagents from Clontech. Xfect is

a polymer-based reagent that complexes with DNA to create
biodegradable, non-toxic nanoparticles. Xfect delivers superior
transfection results for a wide variety of mammalian cell types.

High Efficiency & Low Toxicity—Ildeal for Most
Applications

Effective, nontoxic DNA transfer is a vital first step in basic
and applied research; including studies of gene regulation,
expression, and function; developing transgenic organisms; and
therapeutic gene delivery.

Outperforms Other Reagents, Even in Difficult-
to-Transfect Cell Lines

We tested the performance of Xfect against competitor tranfec-
tion reagents on several commonly used cell lines, and dem-
onstrated superior transfection efficiency with Xfect in HelLa,
HEK-293, CHO-K1, and HT1080 cells (Figure 1). Xfect is
also less cytotoxic, which led to higher viability (Table I). In
another comparison using Jurkat cells, which are notoriously
difficult to transfect, Xfect also produced superior transfec-
tion efficiency, which was >40-fold higher than the competitor
product, LX.

Table I: Cells Transfected with Xfect Have High Viability

Xfect mESC for Embryonic Stem Cells

Xfect mESC Transfection Reagent is an innovative transfec-
tion reagent, distinct from Xfect, that is specifically designed to
meet the demanding requirements of mouse embryonic stem
cell (mES) transfection. Xfect mESC provides high efficiency
transfection while maintaining high cell viability in mES cells.
In a head-to-head comparison in the ES-E14TG2a and ES-D3
mES cell lines, Xfect mESC outperformed three other transfec-
tion reagents from leading competitors, producing the highest
transfection efficiency for both cell lines.

Simple Protocols

Both Xfect and Xfect mESC are easy to use, and transfections
can be carried out entirely in the presence of serum. The trans-
fection protocol requires few steps and minimal optimization.

100 1 B Xfect

M Product L
80 1

60 -

40 1

% Transfection efficiency

20 1

Hela HEK-293  CHO-K1 HT1080 MCF7

Figure 1. Obtain high transfection efficiencies in many cell types
with Xfect. Xfect and Product L were used according to their
respective protocols to transfect the indicated cell lines with an

Kiset (%] sl L () AcGFP1 expression vector. 48 hr posttransfection, the cultures
Hela 79.4% = 17.9 53.2 + 26.7 were assessed for AcGFP1 expression using flow cytometry in
HEK-293 63.5+ 125 52.3+12.4 order to determine transfection efficiency.
CHO-K1 86+ 0.8 90.9 + 10.7
MCF7 51.4 + 10.6 29.7 £ 21.3
Product Size Cat. No.
Xfect 100 rxns 631317
Xfect 300 rxns 631318
Xfect mESC 100 rxns 631320
Xfect mESC 300 rxns 631321

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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CalPhos™ Mammalian Transfection Kit

* Efficient, economical calcium phosphate transfections Solution A Solution B
) ) . Plasmid DNA 2X HBS
o Convenient, premade buffers ready for immediate use Calcium Solution

The CalPhos Mammalian Transfection Kit provides high
quality, pretested reagents suitable for both transient and stable

transfections. The kit provides a convenient, inexpensive, and
consistent means of introducing exogenous DNA into mamma-
.

lian cells with high efficiency using one of the most common A o p Solution B

form 100 transfections in 10 cm plates or 725 transfections in
35 mm plates.

® Incubate 20 min
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* Apply transfection solution
to subconfluent cell culture

and reliable transfection procedures.
The CalPhos Kit contains all of the reagents necessary to per- D

i

e
=&=—_——a>
T

¢ Incubate 2-12 hr

I

[

* Replace transfection solution
with complete growth medium

Assay for transient gene expression
or

Begin selection for stable transformants
(24-72 hr post-transfection)

Figure 1.The CalPhos Mammalian Transfection Kit protocol.

Product Information
Product Size Cat. No.

CalPhos Mammalian Transfection Kit each 631312

Components & Storage Conditions
For this product’s components and storage conditions, please sce its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Xfect™ Protein Transfection Reagent

* Transfect a large amount of active protein
* Virtually no cytotoxicity, unlike lipofection
o Very high efficiency, even in stem or hematopoietic cells

* Simple protocol—assay for your protein in just 2 hours

Xfect Protein Transfection Reagent uses a cell-penetrating
peptide developed at Clontech to bind and transport active
proteins directly into a wide variety of mammalian cell types,
including hard-to-transfect human suspension cell lines and
mouse embryonic stem cells (Figure 1).
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Xfect Protein Transfection Reagent
(cell-penetrating peptide)

PN

Your Protein

Extracellular

Cytoplasm

Figure 1. Simple, rapid protein transfection with Xfect Protein Transfection Reagent. Xfect's cell-penetrating activity enables proteins to
be transported across membranes of mammalian cells.

Clontech www.clontech.com

Licensing statements: See page 242
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Xfect™ Protein Transfection Reagent continued

What Are the Advantages of Xfect Compared to Other Protein Transfection Technologies?

Xfect Protein Transfection Reagent retains low cytotoxicity

and delivers more protein to a higher percentage of target cells
(Figure 2). Moreover, Xfect can transfect cells that are growing
at a higher density than competing products, ensuring sufficient
material for downstream analysis.

m I Xfect % positive M Product C % positive
100 1

Product C

80 ~

60 -

40

Positive cells (%)

20 4

NIH3T3 HEK293 HT1080 HelLa CHO-K1 HL60 Jurkat E14TG2A
mES

Figure 2. Protein transfection efficiencies across different cell lines: Xfect Protein Transfection Reagent vs. the leading competitor,
Product C. Panel A. Xfect Protein Transfection Reagent yields higher transfection efficiencies than Product C across a broad range of
mammalian cells, including a number of rodent and human cell lines, hard-to-transfect human suspension cells, and mouse embryon-
ic stem cells. Panel B. Hela cells transfected with recombinant AcGFP1 protein using Product C or Xfect Protein Transfection Reagent.

Product Information

Product Size Cat. No.
Xfect Protein Transfection Reagent 30 rxns 631323
Xfect Protein Transfection Reagent 100 rxns 631324

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Tet-On® 3G Inducible Gene Expression Systems

* Lowest Background — 5-20fold lower than our previous
tightest promoter

* Highest Sensitivity — significantly increased sensitivity to the
inducer doxycycline (Dox)

* Highest Induction Fold

The Tet-On 3G Tetracycline Inducible Gene Expression
Systems are the third generation of the most powerful, versa-
tile, and widely cited inducible mammalian expression systems
available. They provide precisely regulated control of transgene
expression that is reversible, quantitative, and reproducible.

m No Dox

P. Tet-On 3G
TRE3G .
Promoter Transactivator
Dox
Doxycycline

Transcription

_— —»> —> —>

The 3G system offers a significant improvement over the first
and second generation systems by combining a new promoter
that shows significantly reduced background, and a new
transactivator protein with increased sensitivity.

Dox (ng/ml)
0 10 10° 10

kD

|
70- | <€ Luciferase

Figure 1. The Tet-On 3G systems allow inducible gene expression only in the presence of doxycycline. When Dox binds, the transacti-
vator undergoes a conformational change allowing it to bind tet operator (tetO) repeats within the TRE3G Promoter (P,....) (Panel A).
Following cotransient transfection of pCMV-Tet3G and pTRE3G-Luc in HelLa cells, increasing levels of Dox were added and expression
of luciferase was measured using an anti-luciferase antibody (Panel B).

Clontech
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Licensing statements: See page 242



Tet-On® 3G Inducible Gene Expression Systems

continued

System Options

All response vectors contain a P, .. - promoter (Figure 2).
pTRE3G is included in both the core system and the EF-1a
version. pTRE3G-IRES can inducibly coexpress any two genes of
interest, and is included with the bicistronic Tet-On 3G system.
Alternatively, you can monitor inducibility using red or green

fluorescent proteins if you are using the mCherry or ZsGreenl
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systems.
Transactivator Expression Tet-Inducible Expression
pCMV-Tet3G PTRE3G

Tet-On 3G Neo" — — Prress PA—

pTRE3G-IRES

Tet-On 3G Neo” [— — PTRE3>E IRES pA —

pTRE3G-mCherry

[2]
[P IG5 [Ton -

pTRE3G-ZsGreen1

N
[P B s [Ton]-

Figure 2. Each system is supplied with a different response vector with a multiple cloning site to clone your gene of interest. Tet-On
3G can be expressed from either a CMV promoter or an EF-1a promoter.

Product Information

Product Size Cat. No.
Tet-0n 3G Inducible Expression System each 631168
Tet-0n 3G Inducible Expression System (EF1a Version) each 631167
Tet-0n 3G Inducible Expression System (Bicistronic Version) each 631166
Tet-0n 3G Inducible Expression System (with mCherry) each 631165
Tet-0n 3G Inducible Expression System (with ZsGreen1) each 631164
Lenti-X™ Tet-On® 3G Inducible Expression System* each 631187
Retro-X™ Tet-On® 3G Inducible Expression System** each 631188

* see page 122 for more information
** see page 132 for more information

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Tet-Express™ Inducible Gene Expression Systems

* Fast to set up—no need to create a Tet-On® or Tet-Off” cell line

* Fast to induce—reach 80% of maximal expression in just 2 hours

* Doxycycline-free protocol—instead just add Tet-Express transactivator directly to cells

Clontech’s Tet-Express Inducible Expression Systems are a
faster, simpler adaptation of our powerful, tightly-regulated
Tet-On/Tet-Off expression systems. Unlike Tet-On/Tet-Off, the
Tet-Express system requires only a single vector, the Tet-Express
transducible protein, and a doxycycline-free protocol. To induce
expression, simply apply a few microliters of Tet-Express to

the culture medium of cells in which your gene is under the
control of any TRE-containing promoter. Tet- Express makes
tetracycline-controlled transcription a rapid process for all cell
types, and is particularly advantageous for cell types that are not

amenable to sequential rounds of clonal selection.

L p P
\ \ Tet-Express ProT';Eca)(:Eer
Protein
AV
\ L
S 2
L

What is Tet-Express?

Tet-Express is a version of Clontech’s Tet-Off Advanced trans-
activator protein that has been modified and optimized for self-
transduction, i.e., it has the ability to transport itself across cell
membranes into the nucleus via protein transduction pathways
(Figure 1). Since Tet-Express binds and activates expression in
the absence of tetracyclines, doxycycline is not required for gene

activation.

Tet-Express Induction of AcGFP1

Figure 1. The Tet-Express System, like Clontech’s Tet-On 3G System, expresses your transgene from a vector containing the tightly-

regulated inducible promoter P, ..

However, unlike the Tet-On 3G system, you do not need to create a double-stable cell line that

expresses the tetracycline transactivator since the self-transducing Tet-Express transactivator protein is added directly to your cells.

=
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Tet-Express™ Inducible Gene Expression Systems
continued

System Vector Map Applications

pTRE3G . .
Get a high level of tightly controlled

Tet-Express Inducible Expression System; 0 X . .
Cat. No. 631169 =i poly A inducible expression

pTRE3G-IRES

...and inducibl t
Tet-Express Inducible Expression System T Res g_| VA l— ge?::as I:f i::le re\; foexpress any two
(Bicistronic Version); Cat. No. 631170 S poly

pTRE3G-mCherry

. . ...and monitor inducibility using
Tetéixpreﬁ_séndlll\flb|g3|15;(;3;685l0n System % IRES E{ poly A l— induced coexpression of the red
(mCherry); Cat. No. fluorescent protein mCherry

pTRE3G-ZsGreen1

. . . ...and monitor inducibility using
-I;téxpre:s- I(I:‘duﬂblesg?r;gssmn System; @ IRES @ poly A |— induced coexpression of the green
(ZsGreen1); Cat. No. fluorescent protein ZsGreen1
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Figure 2. Vector formats for the Tet-Express Systems. The Tet-Express Inducible Expression System (which contains the core pTRE3G
vector) is also available in three other vector formats for coexpressing two different genes of interest, or monitoring inducibility using
induced coexpression of a red or green fluorescent protein.

Product Information

Product Size Cat. No.
Tet-Express Inducible Expression System each 631169
Tet-Express Inducible Expression System (Bicistronic Version) each 631170
Tet-Express Inducible Expression System (mCherry) each 631171
Tet-Express Inducible Expression System (ZsGreen1) each 631172
Lenti-X Tet-Express Inducible Expression System each 631189
Retro-X Tet-Express Inducible Expression System each 631190
Tet-Express 25 rxns 631177
Tet-Express 100 rxns 631178

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Tet-On® and Tet-Off® Advanced Inducible Gene

Expression Systems

Tet-On and Tet-Off Advanced Tetracycine-Inducible Expression Systems are the second generation of the most cited inducible
systems. You may also be interested in learning about our 3rd generation system Tet-On 3G, which has additional advantages (see

pages 94-95).

Product Information

Product Size Cat. No.
Tet-On Advanced Inducible Gene Expression System each 630930
Tet-0ff Advanced Inducible Gene Expression System each 630934
pTRE-Tight Vector 20 ug 631059
pTet-On Advanced Vector 20 g 631069
pTet-0ff Advanced Vector 20 g 631070
Lenti-X Tet-On Advanced Inducible Expression System each 632162
Lenti-X Tet-0ff Advanced Inducible Expression System each 632163
Retro-X Tet-On Advanced Inducible Expression System each 632104
Retro-X Tet-0ff Advanced Inducible Expression System each 632105
Doxycycline 5¢g 631311

Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate 1. Urlinger, S. ez al. (2000) Proc. Natl. Acad. Sci. USA 97(14):7963-7968.

of Analysis on our website.

Clontech
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Tet-Inducible Expression with Fluorescent Reporters

* Save time by using fluorescent markers to screen inducible clones [ Tet-Dual Transactivator Vectors

* Highly inducible Tet-On® and Tet-Off® Advanced technologies Pove YTet-On-Adv pTet-DualON
* Simultaneously track transactivator expression and gene

induction Powe 4 Tet-Off-Adv pTet-DualOFF
The Tet-Dual Expression Systems (Tet-Advanced IRES Fluo-
rescent Vector Sets) have combined with very tight gene ex- [ Tet-Dual Inducible Expression Vectors
pression control to bright red (mCherry) and green (ZsGreen1)
fluorescent protein coexpression to facilitate clone screening Prigne PA :’i:z‘lﬁ'di‘:’zith
and greatly reduce the time needed to develop an inducible vector sets)
system. P‘m;m pA g'\',':ﬁ-anlll:”

separately)

Simultaneous Expression of Two Proteins—

How Does it Work? Figure 2. Tet-Dual System vectors. The Tet-Dual transactivator
expression vectors constitutively express eitherTet-On Advanced

The key element of Tet-Dual Systems is an optimized inrernal orTet-Off Advanced, and the fluorescent protein, ZsGreen1 (Panel

ribosome entry site (IRES) that permits your gene of interest and A). pTRE-Dual2 is aTet-regulated inducible expression vector that
an easily detectable bright fluorescent protein to be coexpressed coexpresses mCherry and a second gene that is cloned in the
from a single mRNA transcript. While translation initiation of multiple cloning site (MCS) (Panel B). pTRE-Dual1 coexpresses

eukaryotic mRNAs occurs almost exclusively at the 5' cap, the two user-defined genes.

IRES lures ribosomes to begin translation at a second, internal
location. The result is that two proteins are expressed simultane-
ously from a single bicistronic mRNA transcript (Figures 1 & 2).

‘ mRNA
@ Ribosome

@ Transcription
N T

Tet-On

Advanced —_—
Fluorescent protein Protein of interest

Figure 1. Induction with Tet-Dual simultaneously produces two proteins from a bicistronic mRNA.

Product Information

Product Size Cat. No.
Tet-On Advanced IRES Fluorescent Vector Set 20 ug 631112
Tet-Off Advanced IRES Fluorescent Vector Set 20 ug 631113
pTRE-Duall Vector 20 ug 631114

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Tet-Inducible Cell Lines

* Premade Tet-responsive cell lines exhibit very high inducibility

o ) ) ) ) Tet-On Tet-Off
* Significantly eases the construction of an inducible expression Advanced Advanced
system_for your gene of interest Dox Dox
[ + | [ + |
o Tet cell lines can save weeks of time in developing a complete Luciforase | .
. . . . uciterase
inducible system expressing your gene of interest. -
Create a Tet-Inducible Gene Expression System for your gene - -
3-actin H n

of interest more easily with these cell lines, by transfecting them
with an expression vector containing your cDNA under the

control of 2 tetracycline—responsive promoter (Figure 1). Figure 1. Induced luciferase expression in HEK 293 Tet-Advanced

Cells. In the absence of Dox, basal expression was undetectable
o Tet cell lines can save weeks of time in developing a complete in the Tet-On Advanced cells, whereas fully induced expression
inducible system expressing your gene of interest. in the presence of Dox was very high. The Tet-Off® Advanced cells
show the opposite response to Dox, with extremely high fold
induction in the absence of Dox, and undetectable basal expres-
sion in its presence.
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3rd Generation Cell Lines

Based on the latest and most advanced inducible expression system, Tet-On 3G.

Product Information

Product Size Cat. No.
Jurkat Tet-On 3G Cell Line each 631181
HEK 293 Tet-On 3G Cell Line each 631182
Hela Tet-On 3G Cell Line each 631183

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

2nd Generation Cell Lines

Based on an improved version of the original system.

Product Information

Product Size Cat. No.
HEK 293 Tet-On Advanced Cell Line each 631149
HEK 293 Tet-0ff Advanced Cell Line each 631152
HepG2 Tet-On Advanced Cell Line each 631150
HepG2 Tet-0ff Advanced Cell Line each 631151
MCF7 Tet-On Advanced Cell Line each 631153
MCF7 Tet-0ff Advanced Cell Line each 631154
Hela Tet-On Advanced Cell Line each 631155
Hela Tet-Off Advanced Cell Line each 631156

Components & Storage Conditions
For each product’s components and storage conditions, please sce its Certificate of Analysis on our website.

=
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Licensing statements: See page 242




Tet-Inducible Cell Lines continued

1st Generation Cell Lines

Based on the original system. Its performance has been surpassed by two subsequent generations.
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Product Information

Product Size Cat. No.
CHO AAS8 Tet-0ff Cell Line each 631133
CHO-K1 Tet-On Cell Line each 631142
HT-1080 Tet-Off Cell Line each 631141
MEF/3T3 Tet-0ff Cell Line each 631139
PC12 Tet-0ff Cell Line each 631134
PC12 Tet-On Cell Line each 631137
Saos-2 Tet-0ff Cell Line each 631136
T-47D Tet-0ff Cell Line each 631145
T-47D Tet-0n Cell Line each 631144
U2-0S Tet-On Cell Line each 631143
tTS Cell Lines

HEK 293 tTS Cell Line each 631146
Hela tTS Cell Line each 631147
MCF7 tTS Cell Line each 631148

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Bidirectional Tet Expression Vectors

* Equivalent, coregulated, and simultaneous expression of two

pTRE-Tight-BI-AcGFP1

genes
o Indirectly monitor expression of a rarget gene via expression of a -
C!
coregulated reporter
o For use in combination with Tet-On® or Tet-Off” transactivators, PTRE-Tight-Bl-DsRed-Express/DsRed2

or our Tet-Inducible Cell Lines

Bidirectional Tet Expression Vectors contain a single tetracy-
cline response element flanked by two identical minimal CMV WTRE-Tight-BI-ZsGreent
promoters oriented in opposite directions (Figure 1). The vec-

tors can be used with Tet-On and Tet-Off Cell Lines or systems
to allow the simultaneous inducible expression of a target gene

and a reporter gene, or two target genes. With these vectors you PTRETightBl  MCS|+MCS I
Mcs Il Mcs

DsRed-Express/DsRed2

ZsGreen1

can:
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* Use the coexpressed reporter to track the expression of a
target gene for which there is no direct or convenient assay.

* Screen and select clones for optimum inducibility based on
enzymatic or fluorescent reporter coexpression.

* Regulate the expression of two target genes simultaneously in
the same cell.

Two-Tiered Control of Inducible Expression

The pTRE-Cycle Vectors are a series of bidirectional vectors

that give you two-tiered control over two separate proteins.

One protein of interest is subject to both Tet-inducible expres- Figure 1.The pTRE-Tight-Bl expression vectors. The pTRE-Tight-

sion and ProteoTuner™-controlled protein degradation. A sec- Bl response vectors contain the Tet-responsive element (TRE )
d in of i a . Ch between two identical minimal CMV promoters (P_. .. ) oriented

ond protein of interest—or a fluorescent protein (.m erry or in opposite directions.

ZsGreenl)—is regulated by Tet-inducible expression only. See

the Protein Regulation Systems section for more information.

Product Information

Product Size Cat. No.
pTRE-Tight-BI Vector 20 g 631068
pTRE-Tight-BI-AcGFP1 Vector 20 ug 631066
pTRE-Tight-Bl-DsRed Express Vector 20 ug 631065
pTRE-Tight-BIl-ZsGreen1 Vector 20 ug 631067
pTRE-Cycle1 Vector 20 ug 631115
pTRE-Cycle2 Vector 20 ug 631116
pTRE-Cycle3 Vector 20 ug 631117
Linear Hygromycin Marker 2ug 631625
Linear Puromycin Marker 2yg 631626

Components & Storage Conditions
For this product’s components and storage conditions, please see its Certificate of Analysis on our website.
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pTet-tTS Vector & tTS Cell Lines

pTet-tTS (Figure 1) expresses the tetracycline-controlled tran-
scription silencer (tTS), which is a fusion of the Tet Repressor
protein (TetR) with a KRAB silencing domain (SD¥¢) (1).
tTS lowers basal expression of your gene of interest in Tet-On®
Expression Systems. In the absence of doxycycline (Dox), tTS
binds to the 7O sequences in the tetracycline response element
(TRE) region of the response plasmid, preventing gene expres-
sion. We also offer several premade cell lines that express tTS.

pTet-tTS
43kb {TS tetR

Figure 1. Map of the pTet-tTS vector.
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Product Size Cat. No.

pTet-tTS Vector 20 ug 631011

HEK 293 tTS Cell Line Tml 631146

HeLa tTS Cell Line Tml 631147

MCF7 TS Cell Line Tml 631148
Components & Storage Conditions References

For this product’s components and storage conditions, please see its Certificate 1. Freundlieb, S. ez al. (1999) J. Gene Med. 1(1):4-12.
of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Tet-Inducible shRNA Systems

o Fast response times and high levels of shRNA induction for
efficient gene knockdown

o Extremely tight on/off regulation
o Ideal for cases where gene suppression may be lethal

The Knockout™ Inducible RNAi Systems allow you to tightly
regulate the expression of functional short hairpin RNAs (shR-
NAs) in mammalian cells for the purpose of silencing target
genes. Inducible RNAI systems are especially useful in cases where
suppression of a gene may be lethal, preventing its analysis. Basal
expression of shRNA in the absence of induction is extremely low,
which prevents unwanted suppression of the target gene. All our
systems provide high shRNA induction, ensuring strong protein
knockdown. There are 3 versions available:

The Knockout Single Vector Inducible RNAi System. Our
most convenient system (Figure 1). Once your shRNA sequence
is cloned in this system's vector, the single plasmid contains all

the features necessary for inducible gene knockdown. This system
can save weeks of time because your inducible shRNA-expressing
stable cell line is produced after only a single round of transfection
and selection.

The Knockout Tet RNAi Systems H and P. These hygromycin
(H)- and puromycin (P)-selectable systems feature inducible retro-
viral shRNA expression vectors, which are provided prelinearized
and ready for ligation with a dsDNA oligonucleotide encoding
your shRNA.

P

TIGHT/US

(B
N
&
=

9.

P

TIGHT/UB

shRNA

shRNA

Figure 1. The Knockout Inducible RNAi System is tightly regu-
lated by the tTS transcriptional silencer. In the absence of Dox
(Panel A), tTS binds tetO sequences in P ., while the KRAB
domain of tTS renders the chromatin unable to support shRNA
transcription from the adjacent U6 promoter. Dox activates the
Knockout System (Panel B) by binding to tTS, causing its disso-
ciation from PTight/UG’ and resulting in high-level shRNA transcrip-
tion and rapid target gene knockdown.

=
g Clontech

The Inducible RNAi Mechanism

Our inducible RNAi systems use a modified form of the tightly
regulated, tetracycline-controlled gene expression system described
by Gossen & Bujard (1). The system is designed so that expression
of an shRNA is induced when either tetracycline (T¢) or doxycy-
cline (Dox; a Tc derivative) is added to the culture medium (Figure
1). Induction of the shRNA results in suppression of the gene
targeted by the shRNA through RNAI. The system relies on two
components: the tTS regulatory protein, which is a tetracycline-
controlled transcriptional silencer (2, 3); and a Tet-responsive
promoter (2, ), the activity of which is regulated by the bind-
ing of tTS. The TS protein is a fusion of the Tet repressor protein
(TetR) and a KRAB silencing domain, a powerful transcriptional
suppressor (3, 4). In the absence of Tc or Dox, tTS tightly binds
Tet operator sequences (#£O) in the TRE,, , portion of 2, .,
preventing transcription from the downstream U6 promoter.

Adding Dox releases tTS from the TRE and allows shRNA tran-
scription to take place.

Fast Response Times and High Sensitivity

With all of our inducible RNAi systems, knockdown of your target
gene’s expression can be detected within 24 hours of Dox addition,
while maximum knockdown is typically seen within 48 hours (Fig-
ure 2). This rapid response is possible because transcription from

P isactively suppressed by tTS, rather than it being merely

Tec/UG
repressed by simple steric hindrance.

In contrast, other inducible expression systems that rely on steric
inhibition exhibit slow induction (up to several days) and may
require pretreatment for 1-2 days prior to transfection to ensure
that repression is fully alleviated. This can result in incomplete
induction of shRNA (compared to repressor-free controls). We
have found that our tTS-based systems are sensitive to very low,
nontoxic concentrations of Dox, with as little as 1 ng/ml produc-
ing knockdown of gene expression (Figure 3).

lamin

B-actin—

Figure 2. Doxycycline-induced knockdown of lamin A/C in HelLa
cells. A stable Hela cell line that expresses an anti-lamin A/C
shRNA was produced using the Knockout Single Vector System.
Suppression of lamin A/C expression is evident after 6 hr of treat-
ment with Dox, and knockdown was virtually complete after 48
hr. Lane 1: control. Lanes 2-4: 6 hr, 48 hr, and 72 hr, respectively.

www.clontech.com
Licensing statements: See page 242



Tet-Inducible shRNA SyStemS continued

Monitor Knockdown Efficiency with 50,000
RNAiMonitor™ or ProLabel Technology 45,0001
RNAiMonitor allows you to quantitatively monitor the knock- 40,0001
down of RNA; target sequences efficiently and easily, using 35,000 1

secreted luciferase expression and a no-cell-lysis protocol. The kit 30,000 1

includes the pPRNAiMonitor-MetLuc2 Vector and the Ready-
To-Glow™ Secreted Luciferase Reporter Assay. The pRNAi- 20,000
Monitor-MetLuc2 vector expresses Metridia luciferase (MetLuc); 15,000 -
a secreted luciferase reporter that is easily detected in the culture
medium. An shRNA target sequence is cloned downstream of
the MetLuc coding region; the bicistronic mRNA transcript thus

25,000 1

RLU (+/-S.D.)

10,000 4

5,000
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becomes a target for your shRNA. Knockdown is monitored as 100 100 100 102 108
a decrease in culture medium luciferase activity, which is easily Doxycycline (ng/ml)
detected using the Ready-To-Glow Secreted Luciferase Reporter Figure 3. Sensitive doxycycline-induced knockdown of luciferase

Assay. With ProLabel, a small tag is attached to your target protein  activity. HEK 293 cells were transiently cotransfected with the
of interest to allow use of our ProLabel technology to quantitatively pSingle-tTS-shRNA vector expressing an anti-luciferase shRNA

. ion level. and h d ine the effici ; and a pCMV-luciferase expression vector at a vector ratio of 1:1.
measure its expression level, and hence, determine the efficiency o Cells were grown in medium containing 0-1 pg/ml Dox for 72 hr,

your corresponding shRNA-mediated knockdown. See the product  then harvested and lysed to measure luciferase activity.
description for our ProLabel Quantitative Protein Assay (Cat. Luciferase activity was reduced by 67% at 1 ng/ml Dox and by
Nos. 631628 & 631629) or our website for details. 88% at 1 pg/ml.

Product Information

Product Size Cat. No.

Knockout Tet RNAi System H each 630925

Knockout Tet RNAi System P each 630926

Knockout Single Vector Inducible RNAi System each 630933

Doxycycline 5¢ 631311

RNAiMonitor 100 rxns 631755

ProLabel Quantitative Expression Vector Set 2x10pg 631628

ProLabel Detection Kit Il 200 rxns 631629
Components & Storage Conditions References
For each product’s components and storage condi- 1. Gossen, M. & Bujard, H. (1992) Proc. Natl. 3. Freundlieb, S. ez al. (1999) J. Gene Med.
tions, please see its Certificate of Analysis on our Acad. Sci. USA 89(12):5547-5551. 1(1):4-12.
website. 2. pTet-tTS Vector (April 1999) Clontechniques 4. Witzgall, R. ez al. (1994) Proc. Natl. Acad. Sci.

XIV(2):10-11. USA 91(10):4514-4518.
’ﬁ \
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Mir-X" Inducible microRNA Expression Systems &

Vectors

* Inducible miRNA expression using Tet-On® Advanced

* Track constitutive and inducible miRINA expression
with very bright fluorescent protein markers

* Obtain high-levels of miRNA and fluorescent protein coexpression

Mir-X Inducible Systems Red & Green

The Mir-X Inducible miRNA Red & Green Systems exploit
key elements of our tightly regulated and highly responsive
Tet-On Advanced Expression System to provide on-demand,
high-level expression of your selected miRNA and a bright red
or green fluorescent protein marker. Your miRNA sequence is
embedded in the 3’ UTR of a marker protein mRNA, which is
expressed from an inducible miRNA expression vector (pmRi-
mCherry or pmRi-ZsGreenl) (Figure 1). When you transfect
your miRNA vector into host cells expressing the Tet-On
Advanced transactivator, high levels of your microRNA and
the fluorescent protein are expressed in response to doxycycline
(Dox). Once Dox is added to the cell culture medium, miRNA
induction is very rapid and effective.

To demonstrate, we used modified Metridia secreted luciferase
genes containing specific miRNA target sequences (RNAi-
Monitor™) to measure the effects of miR-1 and miR-9 miRNA
induction in MCF7 Tet-On Advanced cells (Figure 2). miR-1
and miR-9 induction resulted in >90% knockdown of lucifer-
ase activity compared to controls.

Red and Green Complete Systems

These complete Mir-X Inducible miRNA Systems provide a
pTet-On Advanced Vector for expressing the Dox-responsive
transactivator; an inducible miRNA expression vector (either
pmRi-mCherry or pmRi-ZsGreenl); and linear selectable
markers (hygromycin and puromycin) for cotransfecting with
the pmRi vectors in order to establish stable cell lines.

Contstitutive miRNA Expression
The pmR-ZsGreenl and pmR-mCherry Vectors provide

constitutive, high-level expression of your miRNA sequence
in the context of a fluorescent protein mRNA. Each vector is
equipped with the high-level CMV promoter, a G418 select-

able marker, and a fluorescent protein-miRNA expression
cassette encoding either mCherry or ZsGreenl. With these vec-
tors, you can clone and express your favorite miRNA, and then
select, sort, and/or visualize the cells that express it.

Tet-On
Advanced

ﬁ Fluorescent
protein

Figure 1. MicroRNA induction in the Mir-X Inducible System. The
Tet-controlled transactivator, Tet-On Advanced, is a fusion protein
derived from a mutant version of the E. coliTet repressor protein,
rTetR, joined to three minimal HSV VP16 transcription activation
domains. In the presence of doxycycline (Dox), Tet-On Advanced
binds to the inducible promoter, PTight, and elicits high levels of
transcription of a composite mRNA that encodes a fluorescent
protein (mCherry or ZsGreen1), and your miRNA sequence in its

3" UTR.

Control (miR-1)  miR-1  Control (miR-9) miR-9
pmRi-ZsGreen1 vector
Figure 2. The miR-1 and miR-9 microRNAs effectively reduce
expression of target sequence-bearing luciferase genes. The
RNAiMonitor System was used to generate luciferase mRNAs
that contained miR-1 or miR-9 cognate target sequences in their
3’ UTRs (3 each). The target mRNAs were constitutively ex-
pressed in MCF-7 Tet-On Advanced cells that were cotransfected
with pmRi-ZsGreen1 vectors containing miR-1 or miR-9 miRNA
inserts. The parent pmRi-ZsGreen1 vector provided a negative
control for each experiment. Inducing miR-1 or miR-9 expression
with Dox resulted in >90% reduction in normalized luciferase
activity.
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- Dox
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Product Information

Product Size Cat. No.
Mir-X Inducible miRNA System (Red) each 631118
Mir-X Inducible miRNA System (Green) each 631120
pmRi-mCherry Vector 20 ug 631119
pmRi-ZsGreen1 Vector 20 ug 631121
pmR-ZsGreen1 Vector 20 g 632541
pmR-mCherry Vector 20 ug 632542

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

P
g Clontech

www.clontech.com
Licensing statements: See page 242



Tet System Approved Fetal Bovine Serum

o Functionally tested for optimal induction in all Tet-On’ and Tet-
Off Systems and cell lines*

High-quality Tet System Approved Fetal Bovine Serum has
been functionally tested to ensure that it permits the full range
of tetracycline-regulated induction in well-characterized Tet
Cell Lines. As the exclusive licensed distributor of tetracycline-

derived contaminants which can dramatically affect the induc-
ible regulation of Tet Systems (Figure 1). Even “antibiotic-free”
serum that has no negative effect on cell growth may still
exhibit enough activity to alter Tet-regulated gene expression.
You can be confident that Tet System Approved FBS will not
adversely affect Tet-On or Tet-Off experiments.

* Chemical analysis for the presence of tetracyclines in fetal or calf serum is not equivalent

COHtl‘OHCd gene expression sy.stems, only C;lOI'ltC'Ch Is CCrtlﬁCd to the highly sensitive functional testing that is performed on Clontech Tet System Approved
to offer FBS that ensures optimum induction with all Tet Gene FBS.

Expression Systems. Four versions of Tet System Approved FBS -

are available; all have been subjected to the same rigorous testing. u Ell?,osnte(:h
¢ Tet System Approved FBS is a serum obtained from non-US Other
sources. 101 FBS
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* Tet System Approved FBS, US-Sourced is a serum collected
in the United States.

Luciferase activity (RLU x 103)

* Tet System Approved FBS, Australia-Sourced is a serum
collected in Australia.

* Tet System Approved FBS, ES Cell Qualified is a serum

qualified for use in embryonic stem cells.

Figure 1. Luciferase induction in the CHO-AA8-Luc Tet-Off Control
Cell Line using different lots of commercially available FBS. Aver-
age uninduced expression level = 0.21 RLU (n =21, SD = 0.07);
induced levels = 123-3,176 RLU. RLU = relative light units.

Other commercial serum products may contain tetracycline-

Product Information

Product Size Cat. No.
Tet System Approved FBS, US-Sourced 500 ml 631101
Tet System Approved FBS, US-Sourced 50 ml 631105
Tet System Approved FBS 500 ml 631106
Tet System Approved FBS 50 ml 631107
Tet System Approved FBS, Australia-Sourced 500 ml 631040
Tet System Approved FBS, Australia-Sourced 50 ml 631039
Tet System Approved FBS, ES Cell Qualified 50 ml 631157
Tet System Approved FBS, ES Cell Qualified 500 ml 631158

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Doxycycline

Product Information

Product Size Cat. No.
Doxycycline 5¢g 631311

Components & Storage Conditions
For this product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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ProteoTuner™ Protein Regulation Systems

* Precise, rapid, and direct regulation of your protein’s level
* Single-vector systems
* Validated with numerous cell types and proteins

*» Compatible with any promoter

Simple, Effective Technology

The ProteoTuner systems use a unique technology which en-
ables rapid, direct manipulation of the iz vivo level of a specific
protein of interest. This powerful tool for analyzing protein
function includes two key components:

* A 12 kDa destabilizing domain (DD) that, when fused to
a protein of interest, destabilizes the protein by targeting it
for proteasomal degradation. The DD coding sequence is
provided on the vector, adjacent to the multiple cloning site

(MCS).

* Shieldl, A membrane-permeant small molecule (750 Da)
ligand which protects the DD fusion protein from degrada-
tion.

Shield1 stabilizes the DD fusion protein so that it accumulates

in the cell, leading to a “protein on” condition. Stabilization has

been reported in as little as 15-30 minutes (1). Upon washing,
Shield1 is removed and the accumulated protein is actively de-
graded in the cell, leading rapidly to a “protein off” condition.

The concentration of Shield1 can easily be titrated to stabilize
the desired amount of the protein of interest in the cell. The
process of turning the protein “on” and “off” is reversible and
can be carried out multiple times.

Ny

Shield1 Stabilization of DD-Tagged Protein by Shield1 B
Destabilizing ad

Domain (DD) emoV® D\é/

e

c
\ Degradation of DD-Tagged Protein
S
= We
(V&
-\

Figure 1. Ligand-dependent, targeted and reversible protein sta-
bilization. A small destabilization domain (DD; blue) is fused to a
target protein of interest. The small membrane-permeant ligand
Shield1 (red) binds to the DD and protects it from proteasomal
degradation. Removal of Shield1 causes rapid degradation of
the entire fusion protein. The default pathway for the systems is
degradation of the fusion protein, unless Shield1 is present.
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A System for Every Application

* Delivery options: ProteoTuner systems are available in
lentiviral, retroviral and plasmid formats; with or without a
fluorescent protein that can be used as a transfection control.

* DDs for N- or C-terminal fusions: We offer ProteoTuner
Systems with DD domains that are optimized for N- or
C-terminal fusions. Using the correct DD is important: the
DD-C (ProteoTuner C Systems) is more suitable as a C-
terminal tag, while the regular DD performs optimally as an
N-terminal tag.

Monitor Your Protein While You Alter Its Level:
Use an Antibody or Chemiluminescent Tag

* The DD Monoclonal Antibody specifically detects the DD
N- and C-terminal tags (Figure 2). It can be used to identify
and confirm fusion constructs in cell lysates by Western blot,
and for immunocytochemistry. The antibody is highly sensi-
tive: it can detect DD-tagged protein from as few as ~10,000
cells transiently transfected with DD-AcGFP1 (data not
shown).

* The vector included in the ProteoTuner Quantitation Sys-
tem combines the DD tag (for control) and the ProLabel tag
(for quantitation). When the gene encoding your protein of
interest is cloned into the vector’s MCS, the resulting protein
is flanked on its N-terminus by the DD coding sequence and
on its C-terminus by the 6 kDa ProLabel tag. Measuring the
level of the DD-regulated protein is easily accomplished us-
ing the ProLabel detection reagents.

25— T
20-

Figure 2. Easy detection of DD fusions with the DD Monoclonal
Antibody. Cell lysates from Hela cells transiently expressing
either DD-AcGFP1 or AcGFP1-DD, and HEK 293 cells stably
expressing DD-AcGFP1, were analyzed by Western blot using

the DD Monoclonal Antibody at a 1:500 dilution. Lane 1: Hela
cells transfected with pDD-AcGFP1 (e.g., DD-N). Lane 2: Negative
control (untransfected Hela cells). Lane 3: Hela cells transfected
with pAcGFP1-DD (e.g., DD-C). Lane 4: Negative control (untrans-
fected HEK 293 cells). Lane 5: HEK 293 cells stably expressing
DD-AcGFP1.

www.clontech.com
Licensing statements: See page 242



ProteoTuner™ Protein Regulation Systems continued

Two-Tiered Control of Inducible Expression

The pTRE-Cycle Vectors give you two-tiered control over your
levels of multiple proteins (Figure 3). One DD-tagged pro-
tein of interest is subject to both Tet-inducible expression and
ProteoTuner-controlled protein degradation. A second protein
of interest—or a fluorescent protein (mCherry or ZsGreenl)—
is subject only to Tet-inducible expression.

Destabilized Transmembrane Proteins

The ProteoTuner Guard Systems are the best choice for most
transmembrane proteins. Iwamoto ¢# al. (2) showed that fusing
DD, (Guard System C) to the C-terminus of CD8a. yielded
far greater destabilization than could be obtained using FKB12
technology (Shield System). Proteins fused to the DD, tag are
stabilized with the Guard1 ligand.

pTRE-Cycle1 PTight_BI
pTRE-Cycle2 PTigm_BI
pTRE-Cycle3 P

Tight-BI

Figure 3. pTRE-Cycle Vectors for two-tiered expression control.
pTRE-Cycle1 allows you to coexpress two proteins of interest—
one with a DD tag and one without. pTRE-Cycle2 and pTRE-Cy-
cle3 allow you to inducibly coexpress a red or green fluorescent
protein along with your DD-tagged protein of interest.

Product Information

Product Size Cat. No.
Shield1 60 pl 631037
Shield1 (in vivo) 5mg 632188
Shield1 500 pl 632189
Guard1 60 pl 635051
Guard1 500 pl 635052
DD Monoclonal Antibody 50 pl 631073
ProteoTuner Tag Kit 25 rxns 631091
ProteoTuner Inmunoprecipitation Kit 25 rxns 635070
ProteoTuner Quantitation System each 632196
ProteoTuner Shield System N each 632172
ProteoTuner Shield System N (w/ AcGFP1) each 632168
ProteoTuner Shield System C each 631072
Lenti-X ProteoTuner Shield System N each 632173
Lenti-X ProteoTuner Shield System N (w/ ZsGreen1) each 632175
Lenti-X ProteoTuner Shield System C each 631074
Lenti-X ProteoTuner Guard System N each 631092
Lenti-X ProteoTuner Guard System C each 631094
Retro-X ProteoTuner Shield System N each 632171
Retro-X ProteoTuner Shield System N (w/ ZsGreen1) each 632167
Retro-X ProteoTuner Guard System N each 631093
Retro-X ProteoTuner Guard System C each 631095
pTRE-Cycle1 Vector 20 ug 631115
pTRE-Cycle2 Vector 20 ug 631116
pTRE-Cycle3 Vector 20 g 631117
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Banaszynski, L. A. ez al. (2006) Cell 126(5):995-1004.
2. Iwamoto, M. et al. (2010) Chemistry ¢& Biology 17: 981-988.
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iDimerize™ Inducible Dimerization Systems

Why Manipulate the Oligomerization State of
Proteins?

o Activate any pathway or cellular event controlled by
homooligomers or heteroligomers

* Rapid, chemical induction of cell signaling pathways * Many critical processes in the cell require protein
oligomerization. In fact, the majority of human proteins
can form oligomers—including most cell surface receptors

and >70% of human enzymes (Table I).

o Established tool used by over 2,000 research groups, with over 400
scientific publications to date

A chemical inducer of dimerization, or “dimerizer”, is a cell-
permeant organic small molecule with two separate motifs that
each bind with high affinity to a specific protein module (Dmr
domain) fused onto the protein(s) of interest. Addition of the
dimerizer brings the chimeric protein subunits into very close
proximity to each other, mimicking the activation of the cel-
lular event that dimerization of the protein of interest controls

* Inducible dimerization technology can be applied to any
biological process that can be manipulated by influencing
the interactions/localization of a protein.

* Small molecule control of the pathway involvement,
activity, or location of your protein of interest.
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(Figure 1).

Inducible Homodimerization

Induced self-association of two copies of the same protein B/B Homodimerizer
DmrB
e Use for in vitro and in vivo studies, to control a wide domairny 2 O O @
variety of cellular processes, including proliferation, dif- R
ferentiation, adhesion, transformation, and apoptosis

Inducible Heterodimerization

Induced association of two different proteins A/C Heterodimerizer

DmrA ( ) D )
. . . L. domai
e Use for in vitro and in vivo studies, to create conditional omain
alleles of receptors, signaling molecules, or any other
q . . DmrC
protein normally regulated by interactions between two et
different proteins

Figure 1. Small molecule dimerizers used to induce the interactions of any protein(s) that are tagged with Dmr domains.

Table I: Just Some of the Published Processes Controllable by iDimerize Technology

Cell signaling
Apoptosis

Protein secretion
Pathway activation

Cell adhesion

Protein splicing
Glycosylation

Neurite growth
Amyloid fibril formation

P
g Clontech

Gene transcription

Enzyme activation
Protein relocalization
Protein synthesis
Cell rolling

RNA splicing

DNA looping
Transformation

Substitute your research
interest here...

www.clontech.com
Licensing statements: See page 242



iDimerize™ Inducible Dimerization Systems continued

Small Molecule Control of Signal Transduction Pathways

Many signaling cascades are activated almost exclusively by the
interactions of signaling proteins (Figure 2). Cell surface recep-
tor proteins cluster in response to extracellular factors, which
leads to the recruitment and activation of intracellular signaling
proteins. This ultimately leads to transcription activation, effec-
tor protein production, and activation or secretion. Any step of
this signaling pathway can be brought under dimerizer control
by fusing the proteins involved to domains recognized by the
respective dimerizer ligand.
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B/B Homodimerizer

%o

DmrA
Domain

Activation of
Signal Transduction Pathway

Activation of
Signal Transduction Pathway

Figure 2: The iDimerize Inducible Homodimer System (Panel A) uses the B/B Homodimerizer ligand, which incorporates two identical
binding motifs, to induce self-association of a single signaling domain or other protein of interest. The iDimerize Inducible Heterodi-
mer System (Panel B) uses the A/C Heterodimerizer ligand, which contains two different binding motifs, to allow the dimerization of
two different proteins of interest, each of which is fused to a different dimerization domain recognized by the heterodimerizer.

Product Information

Product Size Cat. No.
iDimerize Inducible Homodimer System each 635068
iDimerize Inducible Heterodimer System each 635067
Lenti-X iDimerize Inducible Homodimer System each 635072
Lenti-X iDimerize Inducible Heterodimer System each 635074
B/B Homodimerizer 500 pl 635060
B/B Homodimerizer 5 X500 pl 635059
B/B Homodimerizer 5mg 635058
B/B Homodimerizer 25mg 635069
A/C Heterodimerizer 500 pl 635057
A/C Heterodimerizer 5X 500 pl 635056
A/C Heterodimerizer 5mg 635055

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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iDimerize™ Reverse Dimerization System

* Brings the disruption of protein complexes under real-time, small
molecule control

* Inducible secretion of proteins
* Inducible dissociation/disaggregation of proteins

* Use for protein trafficking studies

The iDimerize Reverse Dimerization System brings the
disruption of protein complexes under real-time, small molecule
control. A protein of interest is fused to the DmrD binding
domain, and the fusion protein molecules aggregate unless the

D/D Solubilizer ligand is present.

Reverse Dimerization: Disrupting Protein-Pro-
tein Interactions

The iDimerize Reverse Dimerization System is a “reverse
dimerization” system—aggregation is the resting state, and

the D/D Solubilizer breaks up protein-protein interactions.
Therefore, the iDimerize Reverse Dimerization System comple-
ments inducible dimerization, and can be used in analogous
ways to create inducible alleles. In principle, most processes that
can be brought under dimerizer control can also be controlled
in the reverse manner using this kit to turn off a process that is
activated by oligomerization.

DmrD
reverse

Inducible Secretion

The ability to create large protein aggregates has unique applica-
tions. For example, adding a secretory signal sequence to fusion
proteins allows them to be reversibly stored as aggregates in the
endoplasmic reticulum. The ligand can then be added to induce
a rapid pulse of protein secretion from the cells. This method
has been used to induce rapid, transient and tightly-regulated
secretion of human growth hormone (hGH) and insulin (1).

Protein aggregates can also be used in protein trafficking re-
search. For example, this approach has been used to discover the
existence of “mega-vesicles” transporting cargo across the Golgi
stack (2).

4

dimerization
domains

Your
protein

Inactive or aggregated protein

D/D Solubilizer

Active or monomeric protein

Figure 1. Mechanism of the iDimerize Reverse Dimerization System. The Reverse Dimerization System incorporates a binding motif
(purple) that causes protein aggregation and a dimerizer (yellow) which can be used to disaggregate (solubilize) the proteins.This
system can be used to study intracellular transport and to induce regulated secretion.
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iDimerize™ Reverse Dimerization System continued

D/D Solubilizer Ligand (10-500 nM) for different lengths of time (30 minutes to 12+
hours) in order to obtain a complete dose-response profile. The
D/D Solubilizer performs the same function as the AP21998
ligand, which was previously supplied by ARIAD Pharmaceuti-
cals Inc. It is a different molecule than AP21998.

The D/D Solubilizer is a synthetic, cell-permeable ligand that
can be used to disrupt dimerization of fusion proteins contain-
ing the DmrD domain. The D/D Solubilizer has been tested

in vitro and in mice. It is nontoxic. We suggest testing various
D/D Solubilizer concentrations within the recommended range

No Ligand With Solubilizer Ligand
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DmrD
Domain

Furin
cleavage
site

Protein of
interest

Plasma m
Q
mby D/D

Outside cell Solubilizer

Figure 2.The iDimerize Reverse Dimerization System enables dose-dependent control of protein secretion. Fusion proteins containing
DmrD domains localize to the endoplasmic reticulum as massive aggregates (left). When the D/D Solubilizer is added, it dissolves the
aggregates and allows the protein to be exported through the secretory apparatus (right). To ensure secretion of the authentic protein, a
furin cleavage site is positioned between the DmrD domains and the protein of interest. Since furin is exclusively expressed in the trans
Golgi, the fusion protein will be processed as it traverses this compartment, resulting in the secretion of the correctly processed protein.

(J
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Product Information

Product Size Cat. No.

D/D Solubilizer 5x 500 pl 635053

D/D Solubilizer 500 pl 635054

iDimerize Reverse Dimerization System each 635066

Lenti-X iDimerize Reverse Dimerization System each 635076
Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. Rivera, V. M., et al. (2000) Science 287 (5454):826-830.
of Analysis on our website. 2. Volchuk, A., et al. (2000) Cell 102(3):335-348.
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iDimerize™

* Dose-dependent, small molecule control of transcription

* Tightly controlled inducible gene expression

The iDimerize Inducible Expression System can be used to
control transcription activation of target genes. Transcription
factors are bifunctional proteins that recognize specific DNA
sequences near target genes (via the DNA binding domain) and
then recruit the transcriptional machinery of the cell to activate
transcription (via the transcription activation domain). These
two domains can work together to activate transcription even
when they are expressed as individual proteins and brought
together by the A/C Heterodimerizer ligand.

Inducible Gene Expression System

The iDimerize Inducible Expression System has been designed
specifically for use in regulating target genes. The genes encod-
ing the two chimeric transcription factor domains cannot read-
ily be reconfigured for other uses. For other heterodimerization
applications, use the iDimerize Inducible Heterodimer System.

:|> Transcription Activation Domain

DmrC
Domain
DmrA/ A/C Heterodimerizer
DNA-BD 04>
fusion
Transcription
—> —> >

W

Induclble Promoter

NANINN

Figure 1. Regulated gene expression using the iDimerize Inducible Expression System. Clone your gene of interest downstream of the
ZHFD1 inducible promoter (PZI-1). The DNA binding component (DmrA/DNA-BD fusion; red) recognizes and binds sequences within
the promoter. However, activation of transcription only occurs when the DmrA/DNA-BD dimerizes with the transcription activation
component (DmrC-AD fusion; green) at the promoter, when the DmrA and DmrC domains both bind to the A/C Heterodimerizer

(AP21967).
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iDimerize™ Inducible Gene Expression System continued

A/C Heterodimerizer Ligand (AP21967)

The A/C Heterodimerizer is a synthetic, cell-permeable ligand
that can be used to induce heterodimerization of two fusion
proteins, one tagged with the DmrC transcription activation
domain (included in this kit) and the other tagged with the
DmrA DNA binding domain (included in this kit). The A/C
Heterodimerizer is identical to AP21967, which was previously
supplied by ARIAD Pharmaceuticals Inc.

Inducible Transcription Kit Components

This application kit is based on three human-based elements:

*  Transcription activation component: A single DmrC
domain, fused to a transcription activation domain derived

from the p65 subunit of NFkappaB

*  DNA binding component: A triplet of DmrA domains,
fused to a composite DNA binding domain called
ZFHDI1. ZFHDI1 consists of two zinc finger domains from
Zif268 joined to a homeodomain from Oct-1

*  Inducible promoter component (7, ,): ZFHD1 binds with
high affinity and specificity to 12 repeats of a unique com-
posite ZHFD1 DNA binding sequence, but not to Zif268
or Oct-1 binding sites (1). The binding sites are placed
downsteam of a minimal promoter derived from P, ,

Inducing Gene Expression
Sequentially transfect your cells of interest with:
1. A plasmid which expresses the transcription activation and

DNA binding components (either pHet-Act1-1 or pHet-
Act2-1)

2. Your gene of interest cloned downstream of the P, | induc-

ible promoter (in pZFHD1-1)

Product Information

The DNA binding component remains bound to the promoter
at all times, but it cannot activate transcription until it interacts
with the transcription activation component via the DmrA and
DmrC domains. When the A/C Heterodimerizer is added, the
two components interact, and your gene of interest is tran-
scribed from the P, | promoter.

400

300 —

200 —

SEAP Activity (RU)

Y

[=}

o
|

0 A
T T T T T T T T T 1
0.1 1 10

Concentration (nM) of A/C Heterodimerizer (AP21967)

Figure 2. Dose-dependent control of gene expression with the
iDimerize Inducible Expression System. HT1080 cells were stably
transfected with the secreted alkaline phosphatase (SEAP)
reporter gene and the DmrC-AD/DmrA-DBD constructs, and
treated with or without A-C Heterodimerizer. In the absence of
A-C Heterodimerizer, target gene expression was undetectable.
Half-maximal induction occurred at 2 nM A/C Heterodimerizer.

Product Size Cat. No.

A/C Heterodimerizer 5mg 635055

A/C Heterodimerizer 5x 500 pl 635056

A/C Heterodimerizer 500 pl 635057

iDimerize Inducible Expression System each 635065
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Pomerantz, J. L., Sharp, P A., and Pabo, C. O. (1995) Science 267(5194):
93-96.
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Linear and Plasmid Selection Markers

* Use in cotransfections to establish stable cell lines Table I: Positive Clones Generated from Different
o Linear Selection Markers require less DNA for each transfection Transfection Methods
.. . . Vector # Positive Clones % Positive Clones
* More positive clones result than when circular plasmid markers .
. Hygromycin
are used for cotransfection
. . . . . pTRE2hyg 8/27 30%
Linear Selection Markers are ideal for cotransfection with
. . . . pTK-Hyg* 2/5 40%
any expression vector where stable integration and expression Linoar Hya* 22/28 299,
are required. These markers are short, purified linear DNA frag- inear Yg ’
ments comprised of the marker gene, an SV40 promoter, and Puromycin
the SV40 polyadenylation signal. pTRE2pur 4/1 36%
* 0,
Cotransfection of a Linear Selection Marker achieves a higher B £l 42%
Linear Pur* 6/8 75%

number of positive clones than using either a single response
vector containing a selection marker, or cotransfecting with a * For these cotransfections the ratio of selection marker to expression vector

. . TRE-Tight-L 1:20.
circular selection marker (Table I). (pTRE-Tight-Luc) was
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We also offer standard plasmid-based selection markers for
puromycin and hygromycin.

Product Information

Product Size Cat. No.

Linear Hygromycin Marker 2ug 631625

Linear Puromycin Marker 2ug 631626

pPUR Vector 25 ug 631601

pTK-Hyg Vector 10 ug 631750
Components & Storage Conditions References
For each product’s components and storage conditions, please see its Certificate 1. Linear Selection Markers (April 2003) Clontechniques XVIII(2):11.

of Analysis on our website.

Antibiotics

Product Information

Product Size Cat. No.
Puromycin 25 mg 631305
Puromycin 100 mg 631306
G418 19 631307
G418 59 631308
Hygromycin B 20 ml (50 mg/ml) 631309
Anhydrotetracycline 200 pl 631310
Doxycycline 5¢ 631311

Components & Storage Conditions
For this product’s components and storage conditions, please see its Certificate of Analysis on our website.

=
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Licensing statements: See page 242




TetR Monoclonal Antibody

* Prescreen your clonal cell lines in Tet-On® and Tet-Off® Tet-On  Tet-Off
. . Advanced Advanced
Advanced Inducible Gene Expression Systems

* Highly sensitive antibody

The TetR Monoclonal Antibody (Clone 9G9) is a highly
sensitive antibody raised against the full-length wild-type bacte-
rial Tet repressor protein (TetR; Figure 1). The antibody can

be used for Western blotting and greatly simplifies the process
of developing a Tet-Advanced inducible expression system by
providing a method for early detection of the Tet-On® Ad-
vanced and Tet-Off® Advanced transactivators (Figure 1), as well
as the original Tet-Off transactivator. It is not recommended for
detection of the original Tet-On or Tet ¢TSS proteins.

Hela (control)

TetR

Hela

HEK 293 —
MCF7

Hela

HEK 293 |
MCF7

kD

Figure 1. Detection of the Tet-On & Tet-Off Advanced transactiva-
tors in various cell lines using TetR Monoclonal Antibody.
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Product Information

Product Size Cat. No.
TetR Monoclonal Antibody (Clone 9G9) 40 ug 631131
TetR Monoclonal Antibody (Clone 9G9) 200 ug 631132

Components & Storage Conditions
For this product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Lenti-X™ HTX Packaging Systems

* Obtain >10° IFU/ml from one 10 cm plate

* High safety profile
* VSV-G and ecotropic pseudotypes available
* Optimized for use with the Lenti-X 293T Cell Line

Clontech’s Lenti-X HTX Packaging System generates vastly
superior titers compared to most commercially available pack-
aging systems (Figure 1). At titers up to 10® infectious units
(IFU)/ml, you can often transduce an entire dish of target
cells with just 10 pl of unconcentrated viral supernatant
(Figure 2 & Figure 3). There is often no need to concentrate
virus, no need to transfect multiple plates, and no need for
multiple infections of your target cells. The system gives you
the power to manipulate the multiplicity of infection (MOI)
to increase the copy number and hence the expression level of
your gene of interest.

Fourfold Synergism—The Key to High Titers:

¢ Optimized Composition—Our novel 4th Generation
Lentiviral Packaging Mixes provide multiple lentiviral
packaging and nonviral components in a proprietary suite of
vectors that are premixed in specific, ideal ratios in order to
maximize virus production. Multiple vectors also effectively
prevent the emergence of replication competent viruses.

¢ Tetracycline Transactivation—High-level expression of
several key lentiviral packaging components is produced by
Tet-Off® transactivation of tetracycline-responsive promoter
elements (TREs). In many cell lines, including HEK 293
cells, the tetracycline transactivator generates absolute
expression levels much higher than those produced by the
CMYV promoter (1).

* Optimized Transfections—Our exceptional, nanoparticle-
based transfection reagent, Xfect™, is included with every
lentiviral packaging system. This reagent consistently trans-
fects Lenti-X 293T cells with very high efficiencies (>95%)

and allows high expression of viral components.

* Simple Monitoring of Lentivirus Production—Lenti-X
GoStix™ (included) let you instantly determine the optimal
time to harvest your lentiviral supernatant (Page 125).

P
g Clontech

Two Viral Pseudotypes Available

The standard Lenti-X HTX Packaging System produces VSV-G
pseudotyped virus, which readily infects virtually all types of
cells. The Lenti-X HTX Ecotropic Packaging System produces
virus pseudotyped with the MLV ecotropic envelope glycopro-
tein (gp70), which allows you to transduce mouse and rat cells
with the highest efficiency.

Lenti-X 293T Packaging Cell Line

Our specialized Lenti-X 293T Cell Line is highly transfectable
and supports the expression of high levels of viral proteins (1).
These features allow you to produce the highest possible lentivi-
ral titers (>10% IFU/ml) from our premium, high-titer Lenti-X
HTX Packaging System. When we used our Lenti-X HTX
Packaging System and a Lenti-X vector to compare the virus
production from the Lenti-X 293T Cell Line to that of two
other commonly used HEK 293-based cell lines, our Lenti-X
293T cells clearly outperformed the other cell lines—producing
over 6 times more virus than 293FT cells and up to 30 times
more virus than the parental HEK 293 cell line.

Gene of Interest

RRE cPPT/CTS MCs

Xfect
transfection

0. &
SR

Lenti-X HTX
Packaging Mix

o5
ooo?‘

=

293T cells

1. Collect virus after 48 hr
2. Transduce host cells

Figure 1. The Lenti-X HTX Packaging System. The lentiviral vector
pLVX-Puro and the Lenti-X HTX Packaging Mix are cotransfected
into Lenti-X 293T cells using the highly efficient Xfect Transfec-
tion Reagent. High titer supernatants are ready for use

48 hr after transfection.

www.clontech.com
Licensing statements: See page 242



Lenti-X™ HTX Packaging SyStemS continued

m Clontech’s Lenti-X HT
75

< Untransduced

50 Transduced

Counts

100 101 102 108 10¢
FL1-H Figure 3. Transduction of neural progenitor cells by a Lenti-X
E lentivirus. ZsGreen1-expressing lentivirus was produced and
Competitor’s packaging system using Lenti-)_( used to transduce n_ormal human neural progeni-
757 41 tor cells. A single transduced cell is shown under phase contrast
pl(— Untransduced microscopy (Panel A) and fluorescence microscopy (Panel B).
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Figure 2. High infectivity of supernatants produced by the Lenti-
X HT Packaging System. The Lenti-X HT Packaging System and

a Lenti-X vector (Panel A) and a competitor’s packaging system
and vector (Panel B) were each used to generate lentivirus

for ZsGreen1 fluorescent protein expression. As little as 10 pl

of culture supernatant from the Lenti-X HT Packaging System
transduced the majority of a HelLa cell culture, whereas 10 pl of
supernatant from the competitor’s system transduced only a
small percentage of the cells. Transduced cells were quantified by
flow cytometry.

Product Information

Product Size Cat. No.

Lenti-X HTX Packaging System 20 rxn 631247

Lenti-X HTX Packaging System 40 rxn 631249

Lenti-X HTX Ecotropic Packaging System 20 rxn 631251

Lenti-X 293T Cell Line Tml 632180
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate 1. Yin, D. X. et al. (1996) Anal. Biochem. 235:195-201.

of Analysis on our website.

Clontech
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Lenti-X™ Expression Systems

 Optimized for high expression and high titers

o Completely transduce a 10 cm dish of cells with just 1 ul of near
viral supernatant

» WPRE and cPPT elements enhance transduction efficiency and
expression levels

o Complete systems include the Lenti-X HTX Packaging System

Lentiviral vectors derived from HIV-1 are able to deliver genes
into almost any mammalian cell type, including primary
cultures, nondividing cells, stem cells, and neurons. Clontech
has developed highly advanced lentiviral expression systems
that provide the broad cellular tropism of VSV-G pseudotyped
lentivirus, extremely high viral titers, and excellent transgene
expression.

Superlative Vector Design

All of our Lenti-X vectors (Figure 1) carry specific sequence
elements that, in addition to the required lentiviral LTRs and
packaging sequences, greatly improve transgene expression,
virus titer, replication, and overall vector function:

* WPRE - The woodchuck hepatitis virus posttranscriptional
regulatory element promotes both RNA processing and
nuclear export (1). It works within the context of the viral
genomic RNA to enhance vector packaging efficiency and
increase virus titer. It also boosts expression of your cDNA
transgene in target cells by facilitating mRNA transcript
maturation.

* cPPT/CTS - The central polypyrimidine tract/central ter-
mination sequence increases nuclear importation of the viral
genome during target cell infection, resulting in improved
vector integration and more efficient transduction (2).

* RRE — The Rev-responsive element helps to improve virus
titers by increasing nuclear exportation of unspliced viral

RNA.

cPPT
RRE /CTS

Lenti-X vector elements

I P owx-Puro

| res

Lenti-X
Expression System

Lenti-X Bicistronic

Expression Systems pLVX-IRES-Neo/Hyg/Puro

Figure 1. Lenti-X Expression Systems and Vectors. Lenti-X vec-
tors contain essential packaging sequences (lentiviral LTRs, the ¥
packaging sequence, etc.) and additional elements that facilitate
packaging and/or boost transgene expression. The Lenti-X Ex-
pression System (pLVX-Puro Vector) is designed for constitutive
expression of a gene of interest and provides a puromycin select-
able marker. The Lenti-X Bicistronic Expression Systems allow
your protein and a selectable marker to be coexpressed from a
single mRNA transcript.

Figure 2. Highly efficient transduction. Lenti-X 293T cells were
transduced with the indicated volumes (ul) of supernatant gener-
ated with the Lenti-X Expression System and then selected with
puromyecin for 9 days to allow the formation of resistant colonies,
which were then stained with crystal violet.

Product Information

Product Size Cat. No.
Lenti-X Expression System each 632164
Lenti-X Expression System (EF1a Version) each 631253
Lenti-X Bicistronic Expression System (Neo) each 632181
Lenti-X Bicistronic Expression System (Hyg) each 632182
Lenti-X Bicistronic Expression System (Puro) each 632183
Lenti-X shRNA Expression System each 632177
Lenti-X 293T Cell Line 1ml 632180
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

P
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1. Zufferey, R. et al. (1999) J. Virol. 73(4):2886-2892.
2. Zennou, V. et al. (2000) Cel/ 101(2):173-185.
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Lentiviral Vectors

cPPT
RRE /CTS

Lenti-X vector elements

I Constitutive cDNA Expression

n
PCMV IE g PPGK pLVX-Puro

[ Inducible cDNA Expression

IRES | Neo’ l— pLVX-Tet 3G*

e S IRES | Neor

gl p .
< - pLVX-TRE3G

shRNA Expression for RNAi
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pLVX-Tet-Off Advanced”
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pLVX-shRNA1"

E ProteoTuner Protein Control

%)
PCM\/ IE DD g IRES pLVX-PTuner™*
%)
PCMV IE DD ‘i’ IRES pLVX-PTuner Green™

E Fluorescent Tag Expression

P 8 P .
CMV IE s PGK pLVX-AcGFP1-N1 & -C1
— See Fluorescent
n - .
PCMV IE % PPGK pLVX-DsRed-Monomer-C1 & -N1** Lentiviral Expression
Vectors

I Bicistronic Expression

PCMV IE é IRES Neo/Hyg pLVX-IRES-Puro/Neo/Hyg"
7]
PCMV IE (E) IRES

E Reporter Expression

pLVX-IRES-ZsGreen1 & -tdTomato™

pLVX-MetLuc™

pLVX-DD_FP*

*  Vectors available as part of an expression system.
** \lectors available separately.

Figure 1. Lenti-X vectors for many applications. in addition to the required lentiviral LTRs and packaging sequences, Lenti-X vectors
contain additional elements (e.g., RRE, cPPT/CTS, and WPRE) that greatly improve transgene expression, virus titer, replication, and
overall vector function. All vectors are designed to be used with our Lenti-X HTX Packaging Systems and the Lenti-X 293T Cell Line,
which will produce high titers of pseudotyped lentivirus for transducing virtually any cell type. See specific product descriptions for
vector details and applications, and visit our website for the most up-to-date selection of available vectors.

Clontech

www.clontech.com
Licensing statements: See page 242
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Inducible Lentiviral Expression Systems

o Low basal expression, high maximal expression, highly control-

lable

o Lenti-X" HTX Packaging System (included) generates high
titers with a very high safety profile

o Lenti-X Tet-On® 3G, Tet-Express™, Tet-On Advanced, and Ter-
Off Advanced enable our award-winning tetracycline-inducible
gene expression systems to be delivered, via lentiviral vectors,
into the widest variety of cell lines, nondividing cells, stem cells,
and tissues.

Tet-On 3G, Tet-On Advanced, Tet-Off Advanced

Doxycycline-controlled "transactivators” are fusion proteins that
contain a DNA-binding TetR domain joined to three minimal
transcription activation domains from VP16 (Tet-On 3G, Tet-
On Advanced and Tet-Off Advanced proteins). With very high
specificity, these transactivators recognize and bind to a Tetracy-
cline Response Element (TRE) that is located in the PTRE3G
promoter of pLVX-TRE3G (or the P, promoter of pLVX-
Tight-Puro), which includes your gene of interest. Binding of the
transactivator to the TRE promoter results in strong activation of
the downstream gene. Tet-On 3G is the premium 3rd generation
version of the technology, with the tighest TRE promoter and
most sensitive transactivator (See page 94 or visit our website to
learn more about Tet-On 3G).

In Tet-On systems, gene expression is activated by the addition of
Dox to the growth medium, while in Tet-Off systems, transcrip-
tion is activated by its withdrawal.

Tet-Express

Tet-Express Inducible Expression Systems are also a 3rd genera-
tion system containing the tightest-controlled promoter but

are a faster, simpler adaptation of the transactivator technology.
Unlike Tet-On/Tet-Off, the Tet-Express system requires only a
single vector and the Tet-Express transducible protein. To induce

Product Information

expression, simply apply a few microliters of Tet-Express to the
culture medium of cells in which your gene is under the control
of any TRE-containing promoter. Tet-Express makes tetracycline-
controlled transcription a rapid process for all cell types, and is
particularly advantageous for cell types that are not amenable

to sequential rounds of clonal selection. See page 96 or visit our
website to learn more about Tet-Express.

Lenti-X HTX Packaging System Included

Clontech’s Lenti-X High Titer Packaging System generates titers
that are vastly superior to most commercially available packag-
ing systems. You can often transduce an entire dish of target cells
with just 10 pl of unconcentrated viral supernatant. For more
details, visit the Lenti-X HTX Packaging System product pages

on our website.

—@- Lenti-X Tet-On
Advanced

120,000

100,000
80,000
2 60,000
o«
40,000

20,000

o 100 10° 10" 107 | 108
Doxycycline (ng/ml)

Figure 1. The Lenti-X Tet-Advanced Systems are highly induible.
Using equal amounts of high-titer supernatants, Hela cells cul-
tured at the indicated concentrations of Dox were cotransduced
for 8 hr with an LVX-Tight-Puro-Luc lentivirus and an LVX-Tet-On
Advanced lentivirus. Cultures were harvested after 48 hr and as-
sayed for luciferase activity. Luciferase was expressed at very high
levels, while the basal/uninduced expression level was very low.

Product Size Cat. No.
Lenti-X Tet-0n 3G Inducible Expression System each 631187
Lenti-X Tet-Express Inducible Expression System each 631189
Lenti-X Tet-On Advanced Inducible Expression System each 632162
Lenti-X Tet-Off Advanced Inducible Expression System each 632163
Tet System Approved FBS, US-Sourced 500 ml 631101
Tet System Approved FBS 500 ml 631106
Tet System Approved FBS, Australia-Sourced 500 ml 631040
Tet System Approved FBS, ES Cell Qualified 500 ml 631158
Doxycycline 5¢ 631311

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Fluorescent Lentiviral Expression Vectors

* Deliver fluorescent proteins, tags, and coexpressed markers to any
cell type using lentiviral vectors

o Fuse any protein of interest to a bright fluorescent protein
* Truly monomeric DsRed and AcGFPI green tags
o Express from CMV or EF-1 alpha promoters

These lentiviral vectors allow you to stably express your gene of
interest as a fluorescent fusion protein, or coexpress it with a
fluorescent marker, in virtually any cell type, including neuronal
cells (Figure 1), stem cells, and terminally differentiated cells.
Use these vectors with a Lenti-X™ HTX Packaging System
and Lenti-X 293T Cell Line to produce high-titer lentivirus.

Clontech’s fluorescent monomer proteins (see pages 170-172)
are ideal tools for monitoring gene expression, transduction
efficiency, subcellular localization, and intracellular traflicking
for your protein of interest.

Product Information

Figure 1. Human neural progenitor cells coinfected with LVX-Ac-
GFP1-Actin and LVX-DsRed-Monomer-Nuc. Neurospheres were
differentiated on laminin, then labeled by infection with LVX-Ac-
GFP1 and LVX-DsRed-Monomer lentiviruses. Actin labeled with
AcGFP1 allows clear visualization of the cytoskeletal structure
(green), while DsRed-Monomer-Nuc allows visualization of the
nuclei (Panels A & B).

Product Size Cat. No.
pLVX-AcGFP1-C1 Vector 10 ug 632155
pLVX-EF1a-AcGFP1-C1 Vector 10 ug 631984
pLVX-AcGFP1-N1 Vector 10 ug 632154
pLVX-EF1a-AcGFP1-N1 Vector 10 ug 631983
pLVX-AmCyan1-C1 Vector 10 ug 632557
pLVX-AmCyan1-N1 Vector 10 pg 632558
pLVX-mCherry-C1 Vector 10 ug 632561
pLVX-EF1a-mCherry-C1 Vector 10 pg 631985
pLVX-mCherry-N1 Vector 10 pg 632562
pLVX-EF1a-mCherry-N1 Vector 10 pg 631986
pLVX-DsRed-Express2-C1 Vector 10 pg 632559
pLVX-DsRed-Express2-N1 Vector 10 ug 632560
pLVX-DsRed-Monomer-N1 Vector 10 ug 632152
pLVX-DsRed-Monomer-C1 Vector 10 ug 632153
pLVX-EF1a-DsRed-Monomer-C1 Vector 10 ug 631989
pLVX-tdTomato-C1 Vector 10 ug 632564
pLVX-tdTomato-N1 Vector 10 pg 632563
pLVX-ZsGreen1-N1 Vector 10 ug 632565
pLVX-ZsGreen1-C1 Vector 10 ug 632566
pLVX-IRES-mCherry Vector 20 ug 631237
pLVX-EF1a-IRES-mCherry Vector 10 pg 631987
pLVX-IRES-tdTomato Vector 20 ug 631238
pLVX-IRES-ZsGreen1 Vector 10 ug 632187
pLVX-EF1a-IRES-ZsGreen1 Vector 10 ug 631982
Lenti-X HTX Packaging System 20 rxn 631247
Lenti-X 293T Cell Line Tml 632180

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Lentivirus & Retrovirus Rapid Titration Kits

* Harvest virus, titrate it, and infect cells—all in a single day
* qRT-PCR kits work with either HIV-1-based or MMLV-based

viral vectors
* Titrate lentiviral supernatants using a p24 ELISA
o Accurate titers produce the most consistent infection results

The Lenti-X™ and Retro-X™ qRT-PCR Titration Kits provide
extremely fast and simple methods for titrating your viral stocks.
The kits use a quick RNA purification step before determining
viral genome content using QRT-PCR and SYBR® technologies.
Whereas standard titration methods require up to 10 days to com-
plete, these titration kits require only 4 hours.

Integrated Lentivirus Copy Number
Quantification

The Lenti-X Provirus Quantitation Kit allows you to rapidly
determine the copy number of integrated lentiviruses (proviruses)
present in a mixed or clonal population of transduced cells . By
quantifying the number of lentiviruses that have integrated into
the nuclear DNA of your target cells, you can precisely determine
the real titer (i.e. effective titer) of your lentiviral supernatant stock.
You can use this information to predict how many viral genomes
will integrate into your cells so that you can infect cells with greater
precision and more highly defined MOI (multiplicity of infection).

6"0\
1)0%00 > >
Co-' )
Harvest Viral RNA qRT-PCR w
retroviral purification
supernatant & DNase |

treatment

Figure 1. Flowchart of the procedures used for titrating viral supernatants

with Clontech's qRT-PCR virus titration kits.

Product Information

Data analysis

Lentiviral p24 Titration Kit

The Lenti-X p24 Rapid Titer Kit uses a highly sensitive and spe-
cific ELISA to measure the amount of p24 capsid protein present
in your viral supernatant. The level of p24 correlates directly with
virus titer. Lysed virus sample is applied to a 96-well microtitration
plate (made up of 12 separable 8-well strips) that are precoated
with murine anti-p24 capture antibody. After washing, bound
p24 is detected using a biotinylated anti-p24 secondary antibody,
streptavidin-HRP, and a color development reagent. A p24 control
is used to generate a standard curve and calibrate the p24 equiva-
lent and the titer of your supernatant.

Streptavidin HRP

Anti-p24 (biotinylated)

*— Lentiviral p24

Anti-p24-coated well

Lentiviral
packaging cells

Anti-p24-coated plate
(12 x 8-well strips)

Figure 2. Schematic of the Lenti-X p24 Rapid Titer Kit
procedure. p24 from the culture supernatant is lysed
and bound to anti-p24 coated wells and detected using
a combination of biotinylated anti-p24 secondary anti-
body, streptavidin-HRP, and a color reagent.

Product Size Cat. No.
Lenti-X qRT-PCR Titration Kit 200 rxns 631235
Retro-X qRT-PCR Titration Kit 200 rxns 631453
Lenti-X p24 Rapid Titer Kit 96 rxns 632200
Lenti-X Provirus Quantitation Kit 200 rxns 631239

Components & Storage Conditions References

For each product’s components and storage condi-
tions, please see its Certificate of Analysis on our
website.

Clontech

O

1. Kustikova, O. S. et al. (2003) Blood
102(12):3934-3937.

2. Tseng, W. et al. (1997) J. Biol. Chem.

272(41):25641-25647.

3. Sastry, L. ez al. (2002) Gene Ther. 9(17):1155—
1162.

4. Rapid Lentiviral & Retroviral Titration Kits
(January 2008) Clontechniques XXII(1):1-3.
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Lenti-X" GoStix — Instant Lentiviral Titer Test

* Quickly assess lentivirus titer before you harvest Know the Quality of Your Lentiviral Supernatant

o Test for lentivirus in 30 seconds Before Harvesting
How much time and effort could you save if you INSTANTLY knew

) the quality of your lentivirus supernatant before transducing your
* Know when to stop and harvest, know when to keep going carget cells, rather than 3 days afier? Lenti-X GoStix

* Distinguish between good and bad preps

take only 30 seconds to assess lentivirus titer and determine whether
your supernatants are ready for harvesting, so you'll know right away
whether to STOP virus production or keep GOING. Avoid costly
losses from harvesting your virus prematurely, and maximize your
returns by harvesting your supernatants at exactly the right time.

"En. 0

= 4.6 x 10° IFU/ml 4.6 x 10* IFU/m| 4.6 x 10° IFU/mI 4.6 x 108 IFU/m|

| < Test band
‘\\ l [ < Control band
v T

—2

—1 Figure 2. Lenti-X GoStix have the sensitivity you need. When packag-
ing cell supernatants contain sufficient virus to harvest for further
processing or transduction, a visible band appears in the Test posi-
tion of the GoStix. With a supernatant produced using the Lenti-X HT

Packaging System, Lenti-X 293T Cells, and a pLVX vector expressing
. Clontech’s ZsGreen1 fluorescent protein, a clear band was generated
30 sec-10 min by a dilution containing ~5 x 105 IFU/ml (as measured by flow cytom-
etry of transduced HT-1080 cells).

& contech

& contech

>5 x 10° IFU/ml”

Figure 1.The Lenti-X GoStix protocol takes only 30 seconds.
*Test sensitivity may vary when compared to different titration
methods or when using different lentiviral packaging systems.

Product Information

Product Size Cat. No.
Lenti-X GoStix 200 tests 631241
Lenti-X GoStix 20 tests 631243
Lenti-X GoStix 50 tests 631244

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Lenti-X" Accelerator

* Accelerate lentiviral transduction to 25 min—without Polybrene
o Faster transduction of lentivirus & MMLV retrovirus
* Ideal for sensitive cell types such as stem cells

* Starter kit includes a magnetic separator
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Lenti-X Accelerator is a magnetic bead-based technology that cells are exposed to viral supernatant to just 5 minutes after
designed to accelerate transduction of lentivirus and MMLV a 20 min preincubation to bind the beads to the virus—com-
retrovirus, including MSCV retrovirus. Lenti-X Accelerator is pared to an overnight incubation if the cells are treated with
also ideal for sensitive cells, since it limits the amount of time Polybrene instead.

Lenti-X Accelerator Polybrene

* High localized concentration of virus * Relies on diffusion

* 5 min incubation * Overnight incubation

555 55§

Figure 1.Transduction with Lenti-X Accelerator. Placing virus-bound magnetic beads in a magnetic field greatly increases the localized
virus concentration at the surface of the cell monolayer. This reduces the transduction time to just 5 min after a 20 min preincubation
to bind the beads to the virus—compared to transduction overnight with Polybrene. Accelerated transduction also limits exposure of
your sensitive target cells to viral supernantant.

100 - - 2,500
B Positive cells
- MFI =
80 4 - 2,000 B
~ g
= §
% 604 L 1,500 §
3 ®
[z} =
[ -
2 5
£ 404 £ 1,000 3
2
<
20 1 L 500 =
- :
0 T T T -0

Negative Lentivirus + Lentivirus + Lentivirus +
control Polybrene Lenti-X Accelerator Polybrene O/N
5 min 5 min

Figure 2. Lenti-X Accelerator provides high transduction efficiency in a 25 min protocol. A ZsGreen1-expessing Lenti-X vector was
used to transduce HT1080 cells. Lenti-X Accelerator beads (8 ul) were preincubated for 20 min at room temperature with 200 pl (ap-
prox. 1x108 total IFU) of viral supernatant, and applied to HT1080 cells on a Magnetic Separator for 5 min. HT1080 cells were also
transduced with the same amount of virus in the presence of 6 ug/ml Polybrene, for 5 min or overnight. After the cultures were grown
for an additional 72 hr at 37°C, the number of transduced cells was determined by flow cytometry.
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Lenti-X™ Accelerator continued

Fast, Simple Magnetic-Bead Based Protocol

Lenti-X Accelerator contains charged magnetic beads that selec-
tively bind to virus particles from your lentiviral packaging super-
natant and are pulled into contact with your cells in the presence
of a magnetic field. The magnetic particles enable the bound virus
to be transduced more efficiently, since the process does not rely
on diffusion but instead creates an increased localized concentra-

tion of virus at the surface of your cells (Figure 1).

Rapid, Efficient Transduction

When lentiviral transduction efficiencies were compared using a
Lenti-X vector, just 5 minutes of Lenti-X Accelerator treatment
provided highly efficient transduction, unlike Polybrene, which
required an overnight incubation (Figure 2).

Figure 3. A magnetic separator is included with the Starter Kit.

Starter Kit Includes a Magnetic Separator

The Lenti-X Accelerator Starter Kit includes a powerful mag-
netic separator designed for use with all 6-, 12-, 24- or 96-well
cell culture dishes (Figure 3), which is also available separately.

Do | Really Need To Use The Magnetic
Separator?

Lenti-X Accelerator beads are large enough to carry out trans-
duction by gravity alone without using a magnet, so you can
evaluate transduction efficiency without using the Magnetic
Separator. Transduction is still very rapid (15 min) compared to
Polybrene (overnight), but the Magnetic Separator reduces the
transduction time to 5 min and provides 10% higher trans-
duction efficiencies. The Magnetic Separator also allows easy
removal of the beads from your transduced plate—i.e., after
you trypsinize to separate your cells, you can briefly expose the
cells to the magnet before aspirating them to another dish.

Product Information

Product Size Cat. No.
Lenti-X Accelerator Starter Kit each 631254
Magnetic Separator for Cell Culture each 631255
Lenti-X Accelerator 400 pl 631256
Lenti-X Accelerator 1,000 pl 631257

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Lentivirus Purification—High Titer, High Purity

* For more efficient and consistent transductions, and healthier cells

o Efficiently removes transduction inhibitors and cytotoxic
contaminants

* Concentrates virus up to 10-fold
* Simple and gentle gravity-flow prorocol

The Lenti-X™ Maxi Purification Kit produces outstanding
yields of highly purified virus from crude supernatants. The grav-
ity column-based protocol (Figure 1) is fast, simple, and effective,
and superior to filter-based purification systems, which can dam-
age fragile lentiviral particles and reduce yields. The gravity-flow
column gently retains virus particles from the supernatant while
unbound material flows through the column during the wash
steps. Eluted virus is recovered fully intact and fully functional.
Purifying virus is now as simple as purifying plasmid DNA.

Why Purify Your Lentivirus?

Virus purification enables you to remove cellular contaminants
that could otherwise adversely affect your transduction experi-
ments. Crude supernatants contain residual plasmid DNA; un-
characterized infection and transduction inhibitors; cellular and
serum proteins; and highly immunogenic viral proteins, nucleic
acids, and virus fragments. Before using lentivirus with sensitive
target cells or for in vivo applications, it is essential to remove
these contaminants by purifying the virus.

o

Bind Wash ¢

;

Elute

Figure 1. The Lenti-X Maxi Purification Kit allows you to generate
high yields of purified lentivirus from crude packaging cell super-
natants. The gravity column-based method (bind, wash, elute)

is extremely simple and effective, and preserves virus infectivity
much better than filter-based methods.

Product Information

Using purified virus stocks also prevents “pseudo-transduction”,
where high levels of recombinant protein in the crude super-
natant are passively transferred to target cells during infection.
Pseudo-transduction of target cells can mask the de novo expres-
sion that is expected from your transduced virus.

Simple Procedure

Lenti-X Maxi Columns arrive prepacked and ready to use.
Simply add the 10X binding buffer to your supernatant sample
(9—45 ml) and apply it to the column. The sample and buf-
fers flow by gravity—just like a column-based plasmid prep.
Impurities are removed during two column washes, and puri-
fied virus is recovered in 3 ml of elution buffer.

Superior Recoveries and Purity Compared to
Filter-Based Systems

A gentle purification procedure is the key to maintaining viral
infectivity and producing excellent virus recoveries. Generally,
over 60% of the virus in your sample is eluted as purified, infec-
tious virus (Figure 2). Anion exchange-based membrane sys-
tems offer much lower recoveries, often less than 20%. Lenti-X
columns also attain a much higher degree of virus purity than
filter-based systems and contain very little detectable protein.
Filter-purified virus preparations contain high levels of extrane-
ous proteins that copurify with the virus.

100 4

M RNA
copies
80 - IFU
g 4.
=
[
=
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>
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0 r —

Crude Flow Wash Elution

Figure 2. The Lenti-X Maxi Purification Kit produces excellent
yields of highly purified lentivirus. Virus content in the indicated
column fractions was tracked using either Lenti-X qRT-PCR (RNA
copies) or flow cytometry/fluorescence (IFU) titration. The mean
values from seven experiments are shown.

Product Size Cat. No.
Lenti-X Maxi Purification Kit 2 preps 631233
Lenti-X Maxi Purification Kit 5 preps 631234
Lenti-X Maxi Purification Kit (with Rack) 5 preps 631245
Collection Rack L each 631246

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Lentivirus Concentrator

* Increase your viral titer 100-fold—withour ultracentrifugation
* Simply mix and spin

* Hassle-free and easily scaled up for large volumes

* No ultracentrifugation required

Need to concentrate your lentivirus preps, but don’t want the
hassle of ultracentrifugation? Use Lenti-X™ Concentrator to
increase your available titer 100-fold and infect your target cells
at higher MOIs without making more virus or transfecting ad-
ditional packaging cells.

Simple Protocol: Mix, Wait, Spin

Lenti-X Concentrator provides a fast, simple, and highly ef-
ficient method for concentrating any lentiviral stock. In the
simple protocol, you just mix your lentiviral supernatant with
the Lenti-X Concentrator reagent, incubate for a short period,
and spin the mixture in a standard centrifuge (Figure 1). You'll
increase your vector titer by up to 100-fold in ~1 hr, and obtain
excellent recoveries—with no ultracentrifugation. Lenti-X Con-

Add Lenti-X Concentrator
to clarified viral supernatant

=2
Centrifuge Collect pellet

at 1,500 x g at 4°C and resuspend
for 45 min in 1/10 to 1/100

original volume

* Store at -80°C
e o Titrate
* Infect targets
Incubate at 4°C
for 30 min
to overnight

Figure 1. The Lenti-X Concentrator protocol. Add Lenti-X Concen-
trator reagent to clarified viral supernatant, incubate for 30 min
to overnight at 4°C, and spin. That's it.

Table I: Lenti-X Concentrator vs. Ultracentrifugation

Feature Lenti-X Ultracentrifugation
Concentrator

Easily

Scalable V9 N

Spe_cnallzed No Yes

Equipment

Time Required ~1 hr 4 hr to overnight

Ease-of-Use ++++ +

Yield >90% >90%

centrator works for all lentiviral supernatants, including those
made from any of Clontech’s Lenti-X Expression and Packaging
Systems, and the procedure can be scaled up or down to best
suit your needs.

Increase Titers by 100-fold

Using the Lenti-X Concentrator protocol, we were able to in-
crease the titer of a lentiviral supernatant, from 107 to 10° IFU/
ml, with a recovery of 90% of the virus in 1/100 of the original
volume (Figure 2). You can achieve similar results starting with
any volume of supernatant.

Far Simpler Than Ultracentrifugation

In a side-by-side comparison of Lenti-X Concentrator and virus
ultracentrifugation, the advantages of the Lenti-X method are
clearly evident (Table I). Lenti-X Concentrator is more flexible,
faster, easier, and just as efficient as ultracentrifugation. Wheth-
er you need to reduce the volume of your viral supernatant, or
increase its titer, Lenti-X Concentrator produces the results you
need—quickly and simply, without the time-consuming hassles
of ultracentrifugation.

3ml —> 304l

N

o

&
N

tg 108 4
=]
v
£ 1074
=
108 T
Before After
Total IFU: 3.8 x 107 3.4 x 107

Figure 2. Efficient concentration with minimal loss. Lentiviral su-
pernatant from a pLVX-ZsGreen1 vector was concentrated from
3 ml down to 30 pl using the Lenti-X Concentrator Reagent and
reflects a 100-fold increase in viral titer. The total amount of virus
contained in each sample is also indicated, which shows that the
resuspended pellet captured 90% of the virus present in original
sample. Samples were titrated on HT1080 cells and analyzed by
flow cytometry 48 hr post-transduction.
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Product Information

Product Size Cat. No.
Lenti-X Concentrator 100 ml 631231
Lenti-X Concentrator 500 ml 631232

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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Retroviral Expression Overview

* Long-term, stable, and heritable gene expression

o Infect mammalian & nonmammalian cells (dividing only)
* Single-vector systems accommodate inserts up to 6.5 kb

* High viral titers

Retroviral gene delivery is a highly efficient way of transferring
genes into target cell populations. Using a single vector, you can
infect most dividing cells with nearly 100% efficiency. Because
your gene of interest integrates into the host cell genome,
retroviral delivery produces heritable expression with low clonal
variability while maintaining relative control over copy number.

Highlights of the Retro-X™ Gene Expression
Systems

The Retro-X Tet-On® and Retro-X Tet-Off* Advanced Induc-
ible Expression Systems combine retroviral-mediated gene
transfer with the most advanced inducible gene expression
system. Tet-On and Tet-Off Advanced couple very low basal
expression with maximum fold-induction. These systems are

Product Function

designed to be used with our versatile Retro-X Universal Pack-
aging System.

Retroviral Packaging Cell Lines and the Retro-X Universal
Packaging System produce high titers of recombinant retrovi-
ruses able to infect the broadest range of cell types.

Retro-X Q Vectors harbor an optimized self-inactivating pro-
moter in the 5' LTR that drives viral titers higher than those of
other retroviral vectors, but eliminates promoter interference
in infected target cells. Bicistronic expression of your transgene
coupled with a selectable or fluorescent marker allows greater
expression reliability in transduced cells.

Living Colors® Fluorescent Retroviral Vectors provide highly
efficient retroviral delivery of fluorescent protein markers,
produce high titers, and allow you to tag or coexpress your
protein of interest with a fluorescent protein to monitor cellular
localization of your protein.

More systems are shown in Table L.

Table I: Retroviral Expression Systems

Key Features

Retro-X Universal
Packaging System
variety of cell types

Retro-X Tet-Advanced  Transfer genetic material for stable
Inducible Expression inducible expression in mammalian cells
Systems

Pantropic Retroviral

Expression System sible range of cells and cell types

MSCYV Retroviral
Expression System lines

Retro-X System

malian cells

Retro-X Concentrator

Retro-X qRT-PCR
Titration Kit

Titrate retroviral supernatants in ~4 hr

=
g Clontech

Quickly and efficiently produce high titers
of recombinant retroviruses able to infect a

Transfer genetic material to pluripotent cell

Concentrate any retrovirus by up to 100-fold

e Allows you to select the tropism of retrovirus to best suit
your target cell line

¢ High titers (>10° cfu/ml) of amphotropic, ecotropic, dual-
tropic, or pantropic virions

¢ Precisely regulate protein expression levels
e Achieve up to 10,000-fold induction
¢ Rapidly create stable, inducible cell lines

Transfer genetic material to the broadest pos- ® Infect mammalian and nonmammalian host cells

e High-titer system
* Three antibiotic selection markers

e Optimized for stable expression in human and mouse
hematopoietic, embryonic stem, and embryonal carci-
noma cells

Efficiently transfer genetic material for stable e Transduce nearly 100% of cells with stable, retrovirus-
gene expression in a broad range of mam-

mediated gene transfer
e Obtain high-titer virus within 2-3 weeks
* Good for creation of stable packaging cell lines
* Simple “mix & spin” protocol
¢ No ultracentrifugation required

® Harvest retroviral supernatants and transduce target cells
with accurately calibrated virus, all in the same day

www.clontech.com
Licensing statements: See page 242



Retroviral Packaging Cell Lines & Systems

* Quickly and efficiently produce high titers of recombinant
retroviruses

o Infect a variety of cell types

Retro-X™ Universal Packaging System

The Retro-X Universal Packaging System features the GP2-
293 packaging cell line and four different envelope vectors
(pVSV-G, pEco, pAmpho, and p10A1) that allow you to cater
the tropism of the packaged virus to your target cell line. High
titers of amphotropic, ecotropic, dualtropic or pantropic viri-
ons, can be obtained in less than 48 hours. This packaging sys-
tem uses the same cell line as the Pantropic Expression System.

EcoPack™ 2-293 Cell Line

EcoPack 2-293 is an ecotropic HEK 293-based packaging cell
line that produces high-titer recombinant MMLV-based virus
24 to 72 hours after transfection. It is easy to transfect and the
virus can efficiently infect a broad range of mouse and rat cells.
The viral envelope protein expressed by EcoPack 2-293 recog-
nizes the ecotropic receptor (mCAT1).

AmphoPack™ 293 Cell Line

AmphoPack 293 can be used to produce recombinant MMLV-
based viral particles that infect a broad range of mammalian
cells. AmphoPack 293 is derived from an HEK 293-based cell
line that is easily transfected, and produces viral titers that can
exceed 10° cfu/ml. The viral envelope protein recognizes the
amphotropic receptor (Ram-1).

Pantropic Retroviral Expression System

The Pantropic Retroviral Expression System uses the GP2-
293 cell line to produce virus expressing the VSV-G viral
envelope glycoprotein, which does not depend on a cell surface
receptor, but mediates viral entry through lipid binding and
plasma membrane fusion (2).

RetroPack™ PT67 Cell Line

RetroPack PT67 is an NIH/3T3-based packaging cell line that
expresses the 10A1 viral envelope. Virus packaged from PT67
cells can be used to infect a broad range of mammalian cells
because the virus is able to enter cells via two different surface
molecules, the amphotropic retrovirus receptor (Ram-1) and
the GALVr receptor. The RetroPack Cell Line is included in the
Retro-X System.

These retroviral packaging cell lines and systems are compatible
with all of our retroviral vectors.

Table I: Retroviral Packaging Cell Lines

Integrated Markers

Product CellType Tropism Envelope Receptors gag-pol env Host Cell

EcoPack 2-293 Cell Line HEK 293  Ecotropic gp70 mCAT1 Bleo Hyg Rat and mouse

AmphoPack 293 Cell Line HEK 293  Amphotropic 4070A Ram-1 (rPit-2) Bleo Puro Many mammalian cell types
RetroPack PT67 Cell Line NIH 3T3 Dualtropic 10A1 GALVr, Ram-1  TK DHFR Many mammalian cell types
GP2-293 Cell Line* HEK 293  Pantropic ** ** ** n/a All cell types

* Retro-X Universal Packaging System and the Pantropic Retroviral Expression System.
** The GP2-293 Cell Line requires cotransfection with one of several types of envelope prot

ein vectors and can produce virus with various tropisms.

Product Information

Product Size Cat. No.

Retro-X Universal Packaging System each 631530

EcoPack 2-293 Cell Line Tml 631507

AmphoPack-293 Cell Line Tml 631505

Pantropic Retroviral Expression System each 631512

RetroPack PT67 Cell Line Tml 631510
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Burns, J. C. et al. (1993) Proc. Natl. Acad. Sci. USA 90:8033-8037.
2. Emi, N. et al. (1991) J. Virol. 65:1202-1207.
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Inducible Retroviral Expression Systems

* Highly efficient retroviral delivery of our improved Tet-On 3G
and Tet-Advanced inducible systems

o Excellent for most dividing cell types

* Outstanding induction control and extremely low basal
expression

Clontech's Retro-X Tet-On 3G, Tet-Express, Tet-On Advanced
and Tet-Off Advanced Inducible Expression Systems combine
the efficiency of retroviral gene transfer with the power of our
tetracycline-regulated gene expression systems. The retrovi-

ral vectors in any of these systems can be used to establish a
versatile and inducible gene expression system in a wide variety
of primary cell cultures and immortalized cell lines. Once estab-
lished in your cell line, Dox controls the activity of the system
in a dose-dependent manner (Figure 1). Maximum expression
levels for the Tet Systems are very high, very specific, and not
complicated by pleiotropic effects.

Tet-On 3G, Tet-On Advanced, Tet-Off Advanced

Doxycycline-controlled "transactivators” are fusion proteins
that contain a DNA-binding TetR domain joined to three
minimal transcription activation domains from VP16 (Tet-On
3G, Tet-On Advanced and Tet-Off Advanced proteins). With
very high specificity, these transactivators recognize and bind to
a Tetracycline Response Element (TRE) that is located in the

P s promoter of pRetroX-TRE3G (or the P, , promoter of
pRetroX-Tight-Pur/Hyg), which includes your gene of inter-
est. Binding of the transactivator to the TRE promoter results
in strong activation of the downstream gene. Tet-On 3G is the
premium 3rd generation version of the technology, with the
tighest TRE promoter and most sensitive transactivator (See p.
94). In Tet-On systems, gene expression is activated by the ad-
dition of Dox to the growth medium, while in Tet-Off systems,
transcription is activated by its withdrawal.

Tet-Express

Tet-Express Inducible Expression Systems are also a 3rd genera-
tion system containing the tightest-controlled promoter but

are a faster, simpler adaptation of the transactivator technology.
Unlike Tet-On/Tet-Off, the Tet-Express system requires only

a single vector and the Tet-Express transducible protein. To
induce expression, simply apply a few microliters of Tet-Express
to the culture medium of cells in which your gene is under the
control of any TRE-containing promoter. Tet-Express makes
tetracycline-controlled transcription a rapid process for all cell
types, and is particularly advantageous for cell types that are not
amenable to sequential rounds of clonal selection (See p. 96).

Ideal Retroviral Packaging

All of these systems are designed to be used with our Retro-X
Universal Packaging System, which produces high titers of MMLV
retrovirus and allows you to customize the tropism of your retrovi-
rus to efficiently transduce any cell line or primary cell culture, and
thus greatly expands the applications for these inducible systems.
Retro-X Tet-On 3G and Retro-X Tet-Express systems are supplied
with our Retro-X Universal Packaging System.

Retro-X Q Vector Technology

The vectors in these systems feature Clontech's Retro-X Q-Series
technology, which drives high titer virus production in packaging
cells, but inactivates viral LTRs in target cells to prevent promoter
interference.

25,000 +
20,000 4

15,000 A

LU

& 10,000

5,000 4

Doxycycline

Figure 1. High induction with the Retro-X Tet-Off Advanced Sys-
tem. Hela cells stably transduced with Retro-X Tet-Off Advanced
were subsequently infected with a Retro-X-Tight-Pur virus en-
gineered for inducible luciferase expression. Infected cells were
grown in the absence (-) or presence (+) of Dox for 48 hr and
assayed for luciferase activity. RLU = relative light units.

Product Information

Product Size Cat. No.
Retro-X Tet-0n 3G Inducible Expression System each 631188
Retro-X Tet-Express Inducible Expression System each 631190
Retro-X Tet-On Advanced Inducible Expression System each 632104
Retro-X Tet-0ff Advanced Inducible Expression System each 632105
pRetroX-Tight-Hyg 20 g 631034
Retro-X Universal Packaging System each 631530
Doxycycline 5¢g 631311

Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate 1. Inducible Retroviral Gene Expression Systems (July 2007) Clontechniques

of Analysis on our website. XXII(3):2-3.
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Retro-X" Q Vectors

* Optimized promoter in 5'LTR produces higher titers than other
retroviral vectors

* Reliable expression levels due to elimination of promoter interfer-
ence and bicistronic expression

» Multiple selection markers including fluorescent markers

The Retro-X Q Vectors have been engineered to provide high
viral titers, ensure reliable expression levels, and reduce the pos-
sibility of promoter interference (1).

The Q Vectors are designed to express a target gene along with
an antibiotic or fluorescent selection marker (Figure 1) and,
following integration into the host genome (Figure 2), inactivate
the promoter in the 5' LTR. Self-inactivating vectors provide
improved expression due to a reduced chance of promoter inter-
ference (2-5), and they demonstrate more consistent expression
in cell types that do not efficiently express transcripts from the
MMLYV LTR (6).

CMV/MSV
Amp' BLTR

pQCXIN
paCXIP
chXI H CMmV IE

P. IRES
Svao Antibiotic
3 Resistance
Marker

= = Forward Sequencing Primer
A= - Reverse Sequencing Primer

Figure 1. Composite Retro-X Q Vector Set map. In this general-
ized version of the Q Vector Map, the common elements of all the
vectors are represented. Immediately downstream of the CMV
immediate early promoter, the multiple cloning site (MCS) is
followed by a eukaryotic IRES that ensures a second ORF (an anti-
biotic resistance marker or another gene in the case of pQCXIX) is
cotranscribed with the gene cloned into the MCS.The expression
cassette has all of the essential elements for retroviral integration
and expression.

Product Information

Self-Inactivating Vectors Generate Higher Viral
Titers

The CMV/MSV hybrid promoter in the 5' LTR drives the high
titers during the packaging step. Then during integration into
the host genome, a deletion in the U3 region of the 3' TR is
duplicated to the 5' LTR, which inactivates it. The expressed
transcripts are then solely driven by the internal CMV promoter
immediately upstream of the MCS. The vector set includes three
vectors with selectable resistance markers (Hyg, Pur, Neo) that
will be expressed via an internal ribosome entry site (IRES) as

a bicistronic message with the gene of interest. A fourth, LacZ
control vector, (pPQCLIN) is also included with the set.

tRNA

/3

5' == AAA 3
R U5 PBS PPT U3 R

l Reverse transcription

uo
OﬁéPBs
&
el
35

DNA Synthesis &
integration
U3 R US U3 R U5
= =
= <
U3 R U5 PBS PPT U3 R U5
5' LTR 3'LTR

Figure 2. Self-inactivation mechanism of the Retro-X Q Vectors.
Plus strand viral RNA (blue) from the expression cassette is
reverse transcribed. During integration, a circular intermediate is
formed that results in duplication of the deletion in the U3 region
of the 3' LTR.This inactivates the CMV/MSV hybrid promoter in
the 5' LTR so that transcription can only be driven from the inter-

nal promoter, P, . (Figure 1).

Product Size Cat. No.
Retro-X Q Vector Set 4x20 g 631516
pQCXIN Retroviral Vector 20 ug 631514
pQCXIX Retroviral Vector 20 ug 631515

Components & Storage Conditions
For this product’s components and storage condi-
tions, please see its Certificate of Analysis on our
website.

www.clontech.com
Licensing statements: See page 242
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Additional Retro-X" Vectors & Systems

Product Information

Product Size Cat. No.
Retro-X System each 631508
pLXSN Retroviral Vector 20 ug 631509
pLNCX2 Retroviral Vector 20 g 631503
LRCX Retroviral Vector Set each 631511
pLXIN Retroviral Vector 20 pg 631501
pRetro-Lib Vector 20 ug 635002

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Fluorescent Retroviral Vectors

Product Information

Product Size Cat. No.
pRetroQ-AcGFP1-N1 Vector 20 ug 632505
pRetroQ-AcGFP1-C1 Vector 20 g 632506
pRetroQ-DsRed-Monomer-N1 Vector 20 g 632507
pRetroQ-DsRed-Monomer-C1 Vector 20 pg 632508
pRetroQ-mCherry-C1 Vector 20 ug 632567
pRetroQ-mCherry-N1 Vector 20 ug 632568
pRetroX-IRES-ZsGreen1 Vector 20 ug 632520
pRetroX-IRES-DsRedExpress Vector 20 ug 632521
pRetroX-SG2M-Cyan Vector 10 ug 631462
pRetroX-G1-Red 10 ug 631463
pRetroX-SG2Mcyto-Red 10 pg 631464
pRetroX-SG2M-Red 10 pg 631465

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Lentivirus & Retrovirus Titration Kits

Product Size Cat. No.
Retro-X qRT-PCR Titration Kit 200 rxns 631453
Lenti-X gRT-PCR Titration Kit 200 rxns 631235
Lenti-X p24 Rapid Titer Kit 96 rxns 632200
Lenti-X Provirus Quantitation Kit 200 rxns 631239
Lenti-X GoStix 20 tests 631243

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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Retrovirus Concentrator

* Increase your viral titer up to 100-fold—without ultra- for all retroviral supernatants, including those made from any of
centrifugation Clontech’s Retro-X Systems, and the procedure can be scaled up

 Simply mix, wait, spin or down to best suit your needs.

* Hassle-free and easily scaled up for large volumes Increase Titers by up to 100-fold

With Retro-X™ Concentrator, you can increase your retroviral Using the Retro-X Concentrator protocol, we were able to

titer up to 100-fold, allowing you to infect your target cells at increase the titer of retroviral supernatants for various envelope-
higher MOIs without making more virus or transfecting addi- pseudotyped retrovirus samples from 46- to 116-fold, depending
tional packaging cells. on the envelope used, when concentrating them from 10 ml

down to 100 pl (Figure 2).
Simple Protocol: Mix, Wait, Spin

Retro-X Concentrator provides a fast, simple, and highly efficient Far Simpler Than Ultracentrifugation

In a side-by-side comparison of Retro-X Concentrator and virus
ultracentrifugation, the advantages of the Retro-X method are
clearly evident (Table I). Retro-X Concentrator is more flexible
and easier to use than ultracentrifugation. The Retro-X Con-
centrator reagent is itself a 4X concentrate, so it can be added to
any volume of supernatant containing any amount of virus or
any starting titer. Scalability has been successful for supernatant
volumes up to 250 ml.

method for concentrating any retroviral stock. In the simple
protocol, you just mix your retroviral supernatant with the
Retro-X Concentrator reagent, incubate overnight, and spin the
mixture in a standard centrifuge (Figure 1). Depending on the
supernatant volume and viral envelope, you'll increase the titer of
your MMLV- or MSCV- based retrovirus up to 100-fold (Figure
2) and obtain excellent recoveries. Retro-X Concentrator works

Table I: Retro-X Concentrator vs. Ultracentrifugation

Add Retro-X Concentrator

Feature Retro-X Concentrator Ultracentrifugation to clarified viral supernatant
Easily
Yes No
Scalable
Specialized
* S -80°C
Equipment e Yes - —— - *Ttrote
« Infect targets
Ease-of-Use ++++ 4y Incubate at 4°C Centrifuge Collect pellet
overnight at 1,500 x g at 4°C and resuspend
¥ for 45 min in 1/10 to 1/100
m : 7 original volume
Before J \
" concentrating Figure 1.The Retro-X Concentrator protocol. Add Retro-X Con-
| After

centrator reagent to clarified viral supernatant, incubate over-

concentrating N o . .
night at 4°C, and spin.That's it.
10°
107
[B]

120 16
10° 100

80
10° &0 46 47

40

20
10° 0

Eco

96
10A1 Ampho VSV-G 10A1 Ampho Eco VSV-G

IFU/ml

Fold Increase (IFU/ml)

Figure 2. Retro-X Concentrator increases virus titer by up to 100-fold. Retrovirus expressing DsRed2 was packaged using the Retro-X
Universal Packaging System and four different viral envelopes. Retro-X Concentrator was used to concentrate dualtropic (10A1), am-
photropic (Ampho), ecotropic (Eco), and VSV-G (pantropic) pseudotyped retrovirus samples from 10 ml down to 100 pl (Panels A & B).
Crude and concentrated viral stocks were then titrated on HT1080 or NIH 3T3 cells and analyzed via flow cytometry at 72 hr postinfec-
tion to determine the percentage of transduced cells.

Product Information

Product Size Cat. No.
Retro-X Concentrator 100 ml 631455
Retro-X Concentrator 500 ml 631456

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech

www.clontech.com
Licensing statements: See page 242
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MSCV Retroviral Expression System

o Efficient gene expression in hematopoietic, ES, and EC cells
* Choice of three selectable markers

* Complete retroviral system including PT67 packaging cell line

mcs'
The MSCV (Murine Stem Cell Virus) Retroviral Expression Bglll
System contains vectors that are optimized for introducing pMSCVneo/ Pock Xhol
and expressing target genes in pluripotent cell lines, including hyg/puro :.If :RI I

Col E1 Neo'/

murine or human hematopoietic, embryonic stem (ES), and
embryonal carcinoma (EC) cells. They can also be used effec-
tively with any mammalian cell line (1-3). This highly efficient
system is ideal for analyzing gene function in development,
embryogenesis, or immune response—in both cell culture and
transgenic assays. Figure 1. pMSCYV Vectors map.
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Designed for Difficult-to-Infect Cells

The MSCV System contains three vectors: pMSCVneo,
pMSCVhyg, and pMSCVpuro. These vectors contain a spe-
cially designed long terminal repeat (LTR) from the murine
stem cell PCMV virus that allows you to work with hard-to-
transduce cell lines. This LTR differs from the MMLV LTR
by several point mutations and a deletion that together en-
hance transcriptional activation and prevent transcriptional
suppression in ES and EC cells. As a result, the PCMV LTR
drives high-level, constitutive expression of the target gene in
stem cells or other mammalian cell lines. The MSCV System
includes the RetroPack™ PT67 Packaging Cell Line, which
produces high-titer virus able to infect a broad range of mam-
malian host cells.

Product Information

Product Size Cat. No.
pMSCV Retroviral Expression System each 634401

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.
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Adenovirus Expression Systems Overview

Why Choose Adenoviral Gene Delivery?
Adenoviral gene transfer is one of the most reliable methods
for introducing genes into mammalian cells. Because infection
by adenovirus is not cell-cycle dependent, you can deliver your
gene to primary as well as transformed cell lines. Adenoviruses
are ideal tools for protein production in mammalian cells
because following infection, your target gene is transiently
expressed at very high levels since many cells receive multiple
copies of the recombinant genome. Additionally, adenoviruses
are capable of infecting a wide variety of proliferating and qui-
escent cell types from many different animal species including
humans, non-human primates, pigs, rodents, mice, and rabbits.

Very High Titer, Easily Amplified, Very Stable
Recombinant adenoviruses such as Adeno-X™ are lytic only

in packaging cells that provide the essential E1 protein in zrans
(such as HEK 293 cells). This lytic mechanism of amplifica-
tion means that virus particles produced by one cell can reinfect
adjacent packaging cells to produce a cascade of virus produc-
tion and ultimately far higher titers (>10° IFU/ml) than can

be achieved with any recombinant lentivirus system (Table I).
Moreover, it is very simple to reamplify and make more virus
particles. Unlike lentivirus production, there is no need to
optimize transfection conditions, you simply reinfect HEK 293
cells with your existing adenovirus prep and wait for the packag-
ing cells to produce more virus. Adenovirus can be stored in
high titer aliquots frozen for long-term studies.

Clone into Adenovirus Just Like Any Other
Plasmid

Until now the main drawback of commercially supplied adeno-
viral vector systems has been the need to use complex cloning
procedures to overcome the difficulties with cloning into large
(~34 kb) plasmids. Procedures have included precloning into
shuttle vectors and subcloning through multiple steps and mul-
tiple different strains of E.coli, all of which increase hands-on
time and give more room for error. At Clontech, our Adeno-X
virologists thought “wouldn’t it be great if you could clone
directly into the adenoviral plasmid just like any plasmid?” They
then harnessed the power of In-Fusion® HD PCR cloning
technology to create the Adeno-X Adenoviral System 3 and
make this happen (Figure 1).

Table | : Adenoviral Gene Delivery vs Lentiviral Gene Delivery

Lentivirus Adenovirus
Infects many different human cell types Yes Yes
Infects both dividing and non-dividing cells Yes Yes
Non-integrating virus No Yes
High level of protein expression (up to 10-20% total protein) No Yes
Ability to accommodate long inserts (up to 8 kb) No Yes
Easy to scale-up/amplify No Yes
Easy to get titers >10° IFU/ml No Yes
Easy to get a multiplicity of infection >25 copies per cell No Yes

www.clontech.com
Licensing statements: See page 242
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Adeno-X" Adenoviral System 3

* Cloning into adenovirus is as simple and rapid as into any plasmid
* Clone directly into the pAdenoX vector, no shuttle vector required
* Obtain >90% cloning efficiency in just 2-3 days (other systems require 8 days)

* Highly flexible formats - use an existing expression cassette or create one without subcloning

* Transduce dividing and non-dividing cells
o Very high titer, high expression levels, broad host range

The Adeno-X Adenoviral System 3 is the most advanced
adenoviral gene delivery system—providing by far the simplest,
fastest, and most efficient method for constructing recombinant

adenoviral vectors.

Primer

[ | Your gene

l Privt:r

\ ’
\

/
Pragsc |, ./ SV40 polyA

Tet-On 3G
Transactivator

l = .
!

ITR Your gene
(Pacl) |

|

.

o SN
[0 20N :é:
S 0

‘—l

The Simplest Adenoviral Expression System

An overview of the procedure for creating recombinant ad-
enovirus using the Adeno-X Adenoviral System 3 is shown in
Figure 1. The system relies upon the ability of the In-Fusion®
HD enzyme to precisely recognize and fuse 15 bp of homology
between two linear DNA molecules.

1. Amplify your gene with 15 bp of
homology to pAdenoX.

2. Clone using In-Fusion and Stellar
Competent Cells.

3. Perform colony PCR to verify correct clone(s).

4. Purify pAdenoX-GOl using
NucleoBond Xtra.

5. Digest with Xhol/Nhel to verify integrity.

ITR
(Pacl)

6. Digest with Pacl (to linearize).

o

7.Transfect HEK 293 cells.

8.Harvest recombinant adenovirus.

Figure 1. Constructing recombinant adenovirus with In-Fusion technology. DNA sequences can be rapidly transferred as PCR products
to any pAdenoX vector using the In-Fusion cloning method. In this example, your gene of interest is amplified with 15 bp extensions
that are homologous to the ends of the linearized adenoviral vector.The PCR product is then purified and mixed with the linearized
adenoviral vector of choice in the In-Fusion reaction. Following the reaction, a portion of the mixture is transformed into Stellar™
Competent Cells and screened. Once a PCR-positive clone is identified, the recombinant pAdenoX vector is amplified, purified, and
subsequently linearized with the restriction enzyme Pacl, then transfected into HEK 293 cells for viral rescue and amplification.
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Adeno-X" Adenoviral System 3 continued

Multiple Formats Offered

The Adeno-X Adenoviral System 3 is available in seven formats,
including the most advanced tetracycline inducible expression

system, constitutive expression systems with or without fluores-

cent reporters, and universal systems that allow you to clone and
express any entire expression cassette of your choice (Table II).

Table Il: Adeno-X Adenoviral System 3 Formats

Cat. No. Product

631180 Adeno-X Adenoviral
System 3 (Tet-On 3G
Inducible)

632269 Adeno-X Adenoviral

System 3 (CMV)

632268 Adeno-X Adenoviral
System 3 (CMV,

Red)

632267 Adeno-X Adenoviral
System 3 (CMV,

Green)

632266 Adeno-X Adenoviral

System 3 (Universal)

632265 Adeno-X Adenoviral

System 3 (Universal,
Red)

632264 Adeno-X Adenoviral
System 3 (Universal,
Green)

www.clontech.com
Licensing statements: See page 242

Description

e Tightly-controlled,
doxycycline-inducible
expression system

¢ Constitutive expression
from a CMV promoter

¢ Constitutive expression from
a CMV promoter

¢ Red fluorescent protein to
easily monitor transfection
and transduction

¢ Constitutive expression
from a CMV promoter

e Green fluorescent protein to
easily monitor transfection
and transduction

e Use any promoter and
any polyA sequence

e |deal for tissue-specific
expression or expression of
shRNA or miRNA

e Use any promoter and any

polyA sequence

¢ |deal for tissue-specific
expression or expression of
shRNA or miRNA

e Red fluorescent protein to
easily monitor transfection
and transduction

e Use any promoter and any
polyA sequence

¢ |deal for tissue-specific
expression or expression of
shRNA or miRNA

e Green fluorescent protein to
easily monitor transfection
and transduction

ITR

Vector Map
PTRE3G polyA
ITR
pUC Ori
AmpR

Tet-On 3G
Transactivator

PCMV polyA
ITR
pUC Ori
AmpFr
ITR

y

Pewv polyA
ITR
pUC Ori
Ampr
ITR

DsRed-Express

PCMV polyA
ITR
pUC Ori
Ampr
ITR

ZsGreen1
ITR
pUC Ori
AmpR
ITR
ITR
pUC Ori
AmpR
ITR
DsRed-Express

ITR
pUC Ori
AmpR

ITR

I

ZsGreen1

C Clontech

<
®
=
=
=
5.
=
m
.
=)
q
®
"
o,
o
S
2}
<<
*
=
®
=
®




Adeno-X" Adenoviral System 3 continued

Clone Any Expression Cassette Into the Universal Vectors

You are not limited to using a CMV expression system—we such as EF-1 alpha or tissue-specific promoters. Alternatively,
have created universal systems with vectors that lack a promoter  you may wish to transfer your ssRNA or miRNA expression
and polyA signal in the cloning site. Simply amplify an entire cassette from a pre-existing plasmid to one of the universal
expression cassette (from promoter to polyA) from a pre-exist- pAdenoX vectors in order to create a high efficiency RNAi
ing construct and clone using In-Fusion HD (Figure 2, Panel delivery system. Even if your expression cassette does not exist
A). Universal systems can be used for expression from alterna- you can create one using multiple fragment cloning (Figure 2,
tive promoters that are more suitable to your target cell type Panel B).

B

Complete Expression cassette cloned into a Universal System Multiple fragment cloning in the Universal Red System
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Any promoter, Any polyA signal
e.g., EF1q, U6,

or tissue-specific Any polyA signal

Your gene Any promoter, Your gene
/ e.g., EF1q, U6,

or tissue-specific | I]
7
/
i i ’
\ 4 !
/

/
/

ITR ITR

pUC Ori pUC Ori

Ampr AmpR

ITR ITR
DsRed-Express DsRed-Express

Figure 2. The Universal Adeno-X Expression Systems contain vectors that lack a promoter and polyA signal in the cloning site. You
can either clone an expression cassette from a preexisting construct into the vector (Panel A) or create a new one using multiple frag-
ment In-Fusion HD cloning (Panel B).

Product Information

Product Size Cat. No.
Adeno-X Adenoviral System 3 (Tet-On 3G Inducible) each 631180
Adeno-X Adenoviral System 3 (Universal, Green) each 632264
Adeno-X Adenoviral System 3 (Universal, Red) each 632265
Adeno-X Adenoviral System 3 (Universal) each 632266
Adeno-X Adenoviral System 3 (CMV, Green) each 632267
Adeno-X Adenoviral System 3 (CMV, Red) each 632268
Adeno-X Adenoviral Expression System 3 (CMV) each 632269

Components & Storage Conditions
For each product’s components and storage conditions, please sce its Certificate of Analysis on our website.
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Tetracycline Inducible Adenoviral Expression System

o Very tight control of gene expression
* Simple-to-use, all-in-one tetracycline inducible system
* The most advanced adenoviral gene delivery technology

o Easiest adenoviral system to use; cloning is even simpler than stan-

dard plasmid cloning

Clontech’s Adeno-X™ Adenoviral System 3 (Tet-On® 3G
Inducible) combines the tightest and most sensitive control of
gene expression with the most advanced adenoviral vector sys-
tem. With this system, tightly controlled inducible expression is
as easy as constitutive expression, and cloning into an adenoviral
vector is as straightforward as cloning into any plasmid.

15 min single-tube reaction

~ GOl |
|

PTREEG

ITR o w

pAdenoX-Tet3G

ITR

Tet-On 3G

\/ Transactivator

Incubate pAdenoX-Tet3G
+ PCR product (your gene)
with In-Fusion Enzyme

v

Transform into
Stellar Competent Cells

SEEP

——

Figure 1.The Adeno-X Adenoviral System 3 (Tet-On 3G Induc-
ible) allows inducible gene expression only in the presence of
doxycycline. The system includes In-Fusion® HD for cloning your
gene of interest (GOI) directly into the easy-to-use, all-in-one
pAdenoX-Tet3G expression vector.

How Does the Tet-On 3G Inducible System
Work?

Target cells that express the Tet-On 3G transactivator protein
and contain a gene of interest (GOI) under the control of a
TRE3G promoter (PTRE3G) will express high levels of your
GOYI, but only when cultured in the presence of doxycycline
(Dox), a tetracycline analog (Figures 1 and 2). When bound

by Dox, the Tet-On 3G protein undergoes a conformational
change that allows it to bind to tet operator (tetO) sequences
located in PTRE3G. In contrast to TetR-based systems, Tet-On
technologies activate rather than repress transcription, a critical
difference which results in far lower basal expression, higher
maximal expression, a more rapid response time—and ultimate-
ly, the first choice for conditional expression.

800,000

700,000

600,000 //

300,000 //
200,000

100,000 /

0 10 30 100 250 500 1,000
Dox concentration (ng/ml)

LacZ expression (RLU)
B o
o o
o o
o o
o o
o o

Figure 2.The Adeno-XTet-On 3G Systems are highly inducible.
Using equal amounts of high-titer supernatants, Hela cells
cultured at the indicated concentrations of Dox were infected
with Adeno-XTet-On 3G LacZ virus. Cultures were harvested and
assayed for beta-galactosidase activity using the Luminescent
Beta-gal Reporter System 3 (Cat. No. 631713).

Product Information
Product

Size Cat. No.

Adeno-X Adenoviral System 3 (Tet-On 3G Inducible)

each 631180

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Adeno-X" Adenoviral Expression System 1

The Adeno-X Expression System 1 uses a ligation-based method to generate adenoviral vectors for high-level protein expression in a
wide variety of mammalian host cells.

Product Information

Product Size Cat. No.
Adeno-X Expression System 1 each 631513
Knockout Adenoviral RNAi System 1 5 rxns 631528
Adeno-X Viral DNA (PI-Sce I/I-Ceu | digested) 5 assays 631026
Adeno-X PCR Screening Primer Set 100 rxns 631030
Adeno-X Accessory Kit each 631027

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Adeno-X" Purification Kits

* Purify recombinant adenovirus from maxi preps to very large-
scale cultures

o Easy-to-use purification cartridges and assemblies

» Chromatography-based, so no CsCl or ultracentrifugation is
required

* Powerful syringe pump makes mega-scale purification easier
than ever

Our chromatography-based Adeno-X Purification Kits allow
you to rapidly purify adenovirus from either maxi preps (5 x 15
cm plates) or very large mega-scale cultures of recombinant ad-
enovirus (25 x 15 cm plates) in 1.5 hours or less (1). With the
Adeno-X Mega Purification Kit, which includes a simple pro-
tocol and a powerful syringe pump, you can purify up to 10*
infectious adenoviral particles (up to 3 x 10" IFU). Adeno-X
Maxi Purification Kits have a wide range of viral capacities,
allowing you to purify up to 1 x 10'? adenoviral particles.

Simple Chromatographic Procedure

Our protocol contains no ultracentrifugation steps. Instead,
adenovirus is purified chromatographically using a unique
membrane that selectively binds adenoviral particles. Mem-
brane-bound particles are first washed prior to being eluted as
purified virions (Figure 1). Each kit provides all of the buffers
and materials necessary for purification.

Achieve High Titers of High-Quality Virus

The high titer and purity achieved by our Adeno-X Purification
Kits is comparable to that achieved by CsCl density gradient
centrifugation, with viral particle to infectious unit ratios as

low as 20:1. Unlike techniques involving CsCl, our method is
safe, and requires no advanced training or expensive equipment.
Only simple manipulations are required to produce consistently

high yields of purified adenovirus.

Product Information

Figure 1. Overview of the Adeno-X Maxi Purification protocol.
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Clarify lysate
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Load on purification filter
and wash

Elute and titer

Product Size Cat. No.

Adeno-X Maxi Purification Kit 2 preps 631532

Adeno-X Maxi Purification Kit 6 preps 631533

Adeno-X Mega Purification Kit (with Pump) 2 preps 631033

Adeno-X Mega Purification Refill Kit 2 preps 631032
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
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1. Adenovirus Purification Kit (2007) Clontechniques XXII(3):6-7.
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Adenovirus Rapid Titration Kits

* Functional and qPCR-based assays for titrating recombinant
adenovirus

* Rapidly titrate your virus in as little as 4 hours

» More precise and less time-consuming than plaque or end-point
dilution assays

Adeno-X™ qPCR Titration Kit

The Adeno-X qPCR Titration Kit provides an extremely fast,
simple, and accurate method for titrating adenoviral stocks
from all Ad5-based adenoviral vectors, including those pro-
duced using our Adeno-X Expression Systems (1). The protocol
combines qPCR and SYBR® Green chemistry, allowing you to
determine the viral genome copy number in adenoviral prepa-
rations (i.e., crude lysates or purified stocks) from a calibrated
DNA standard curve (Figure 1). The kit delivers results in
just 4 hours, allowing you to infect target cells with accurately
titrated virus on the same day the virus is harvested.

Adeno-X™ Rapid Titer Kit

The Adeno-X Rapid Titer Kit provides a quick and simple
antibody-based assay that can be used to titer any first-gener-
ation El-deleted adenovirus (2). The kit is based on a hexon-
specific antibody, which labels infected cells. Hexon protein is
encoded by the adenoviral genome and is an essential compo-
nent of the adenoviral capsid required for adenoviral replica-

tion, but its expression depends on the E1 gene product. Thus,
E1 trans-complementing cell types such as HEK 293 (3) can be
used to measure infectious activity because only infected cells
will produce the hexon protein. The Rapid Titer assay takes 1-2
hours to set up and another 3 hours (two days later) to label,
stain, and count infected cells. Each stained cell corresponds to
a single infectious unit (Figure 2).

0000
0000
0000
-3edl[CTCIC0

) | eee®
BEEE

| I Il |
Immunostain and Count

Prepare Virus Infect
Dilutions HEK 293 Cells

Figure 2. With the Adeno-X Rapid Titer Kit, infected cells turn
brown, so they are easily counted using a microscope. Healthy
HEK 293 cells (5 x 105/ml) were added to each well (1 ml/well) of
a 12-well culture plate and then infected with various dilutions

of an adenovirus stock according to the Adeno-X RapidTiter
Protocol. Following a 48 hr incubation, infected cells were identi-
fied by adding mouse anti-hexon antibody, HRP-conjugated rat
anti-mouse antibody, and DAB substrate. This microscope image,
taken with a 20X objective, shows a field of infected cells in a
well that received a 10 viral dilution.

/

Obtain adenoviral lysate Purify viral DNA

qPCR

Figure 1. Flowchart of the procedures used for titrating adenoviral DNA with the Adeno-X qPCRTitration Kit.

Product Information

Product Size Cat. No.

Adeno-X Rapid Titer Kit 120 titrations 632250

Adeno-X gPCR Titration Kit 200 rxns 632252
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.
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1. Obtain Adenoviral Titers in Less than 4 hours (2009) Clontechniques
XXIV(2):12-13.

2. Bewig, B. & Schmidt, W. E. (2000) Biotechniques 28(5):870-873.

3. Graham, E L. ez al. (1977) J. Gen. Virol. 36(1):59-74.
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PIRES Bicistronic Expression Vectors

* Quickly identify cells expressing high levels of your protein of

interest using drug selection or fluorescence

* Bicistronic expression allows for faster, better selection of stable
clones

* Expression driven by CMV or EF-1 alpha promoters

pIRES Bicistronic Expression Vectors allow you to rapidly and
efficiently select positive clones that express your target protein.
They include a cassette that expresses both your gene of interest
and a selection marker (Figure 1) or Living Colors® Fluores-
cent Protein (Figure 2) from a single promoter, so that virtually
all transfected cells expressing the marker also express your gene
of interest. With these vectors, you can screen fewer colonies to
locate clones expressing high levels of your protein.

IRES Bicistronic Expression

The internal ribosome entry site (IRES) of the encephalomyo-
carditis virus (ECMV) permits the translation of two open
reading frames from one messenger RNA (1, 2). Ribosomes
enter the bicistronic mRNA either at the 5' end to translate the
gene of interest and dock to the IRES to translate the selection
marker or fluorescent reporter. All pIRES Antibiotic Selection

MCS

pIRESbleo3/pIREShyg3 1V
pIRESneo3/pIRESpuro3
14.1‘)/5.7/5.2/5.1 kb R

Col E ES

ori

Bleo", Hyg",
Neo', or Puro"

poly A*

Figure 1. Map of the pIRES Selection Vectors.

DNA
Ribosome
mRNA
Proteins Protein of
Interest

Vectors contain a partially disabled IRES which reduces the ef-
ficiency of translation initiation for the selection marker relative
to that of the cloned gene. This allows preferential selection of
cells expressing high levels of your protein of interest (3).

Coordinated Gene Expression with Living
Colors pIRES2 Vectors

The Living Colors pIRES2 Vectors contain fully active IRES
sequences, for equivalently high coexpression of the fluorescent
protein. Since the marker is a discrete protein, rather than a fu-
sion protein, it presents little or no risk to the biological activity
of your protein of interest. pIRES2 Vectors are useful for enrich-
ing a transiently transfected cell population, or for monitoring
the expression level of a gene of interest through fluorescence
intensity.

The pEXP-Lib vector can be used to express a cDNA library in
mammalian cells. Two retroviral IRES vectors are also available
for delivery of your gene and fluorescent protein into hard-to-
transfect cells.

MCs

puC Pemv ie

' ori
HSV TK
poly A IRES

pIRES2-DsRed-

Express DsRed-
5.3 kb Express

0
SV40 ori S\I/4g
SV40, f1 poly

Figure 2. Map of the Fluorescent pIRES2 Bicistronic Expression
Vectors.

Pewv i gt Gene of interest g\ ;153 Selection marker>{ poly A*—

@ D,
5' end e, NG A1) G e [ 25 Selection marker AAAAAA

l

Antibiotic resistance or
fluorescent protein

Figure 3. Schematic diagram of bicistronic mRNA translation. The internal ribosome entry site (IRES) permits a protein of interest and
either an antibiotic resistance marker or fluorescent protein to be translated from the same mRNA. IVS = synthetic intron.
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PIRES Bicistronic Expression Vectors continued

Product Information
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Product Size Cat. No.
pEF1a-IRES Vector 10 ug 631970
pEF1a-IRES-AcGFP1 Vector 10 ug 631971
pEF1a-IRES-ZsGreen1 Vector 10 pg 631976
pEF1a-IRES-DsRed-Express2 Vector 10 ug 631980
pLVX-EF1a-IRES-ZsGreen1 Vector 10 g 631982
pLVX-EF1a-IRES-mCherry Vector 10 ug 631987
pEXP-Lib Vector 20 pg 635003
pIRES Vector 20 g 631605
pIREShleo3 Vector 20 ug 631622
pIREShyg3 Vector 20 ug 631620
pIRESneo3 Vector 20 ug 631621
pIRESpuro3 Vector 20 g 631619
pIRES2-AcGFP1 Vector 20 ug 632435
pIRES2-AcGFP1-Nuc Vector 20 pg 632515
pIRES2-DsRed2 Vector 20 ug 632420
pIRES2 DsRed-Express2 Vector 20 pg 632540
pIRES2-ZsGreen1 Vector 20 ug 632478
pLVX-IRES-ZsGreen1 Vector 10 ug 632187
pLVX-IRES-mCherry Vector 20 ug 631237
pLVX-IRES-tdTomato Vector 20 g 631238
pRetroX-IRES-DsRedExpress Vector 20 ug 632521
pRetroX-IRES-ZsGreen1 Vector 20 ug 632520

Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate 1. Jackson, R.]. ez al. (1990) Trends Biochem. Sci. 15:477-483.

of Analysis on our website. 2. Jang, S. K. ez al. (1988) /. Virol. 62:2636-2643.

3. Rees, S. ez al. (1996) Biotechniques 20:102-110.

Myc, DYKDDDDK & HA-Tagged Mammalian
Expression Vectors

Product Information

Product Size Cat. No.
pCMV-Myc & pCMV-HA Vector Set each 631604
c-Myc Monoclonal Antibody 200 pg 631206
HA-Tag Polyclonal Antibody 100 pg 631207
c-Myc Monoclonal Antibody-Agarose Beads Tml 631208
pEF1a-Myc Vector 10 g 631991
pEF1a-HA Vector 10 ug 631992
pCMV-DDYKDDDDK Vector Set each 635688

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Clontech www.clontech.com

Licensing statements: See page 242
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ProLabel Quantitative Protein Assay

* A quantitative engymatic assay that is simple, fast, and highly
sensitive

* Requires no blotting

* N- and C-terminal fusion vectors available in one economical
vector set

* High-throughput compatible

ProLabel Kits provide sensitive, chemiluminescence-based
assays for detecting and measuring the expression of any
recombinant protein of interest, even if the protein’s function

is unknown (Figure 1; 1). Our ProLabel Quantitative Expres-
sion Vector Set allows you to express your protein of interest as
both N- and C- terminal ProLabel fusion proteins. The Vector
Set works in conjunction with the ProLabel Chemilumines-
cent Detection Kit, which provides all of the reagents you need
to quickly, easily, and directly measure the expression of your
ProLabel fusion protein, even in crude cell lysates. These kits
were designed to assay for protein knockdown in RNA interfer-
ence (RNAI) studies, but they can be used to create assays for
any ProLabel fusion protein.

Use our ProLabel Kits to:

* Monitor and quantify expression of your protein of interest
(Figure 1).

* Detect protein-protein interactions with coimmunoprecipita-
tion assays (Figure 2).

* Assess protein knockdown by shRNAs or siRNAs in RNAi

studies (Figure 3).

Perform HTS assays.

* Devise your own assays!

L;/

Protein
of interest ProLabel
tag

f
\

Enzyme Acceptor
(EA)

Principle of the ProLabel Assay

The ProLabel assay is based on enzyme fragment complemen-
tation (2, 3). The ProLabel tag encodes an inactive enzyme
fragment, which is expressed as an N- or C-terminal tag fused
to your protein of interest (Figure 1). When the ProLabel fusion
protein is combined with Enzyme Acceptor (EA), supplied in
the Detection Kit, the ProLabel tag and the Enzyme Accep-

tor combine to form a complete, active enzyme that cleaves

the chemiluminescent substrate. The resulting signal can be
detected and quantified with any standard luminometer. The as-
say provides a low threshold of detection as well as an excellent
dynamic range, allowing you to easily detect changes in protein
expression levels.

Features of the ProLabel System
* The ProLabel tag is small (6 kDa).

* The tag is rapidly degraded when expressed by itself, so back-
ground expression is low.

* The assay lets you test crude cell lysates, so you can obtain
data quickly and easily.

* The ProLabel system easily adapts to a high-throughput
format.

' Substrate

Detection

N Ve
— — Chemiluminescence
/ N

Active
enzyme

Figure 1. The ProLabel Screening Kit allows you to quantitatively measure the level of any recombinant protein. The ProLabel tag and
Enzyme Acceptor (EA) combine to form an active enzyme that cleaves the chemiluminescent substrate; the resulting signal can be

detected with any standard luminometer.

www.clontech.com
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4 Prolabel Quantitative Protein Assay continued
(7))
5
'a 25 x 10° 7
o
P 20 x 10° 1
% 5
g 309X
L §15x103'
c 3
IE g
E g 10 x 10° 7
£ 8
E 5x10° ]
(1°]
E 0 AcGFP-Lam + ' AcGFP-p53 + I
ProLabel-SV40 T ProLabel-SV40 T

Figure 2. Use ProLabel to quantify protein coimmunoprecipitation. Protein complexes formed between SV40T and p53 (which strongly
interact), and SV40T and lamin (which do not specifically interact) were analyzed by immunoprecipitation. In both instances, SV40T
was tagged with ProLabel, while p53 and lamin were each fused to AcGFP1.The fusion proteins were coexpressed in HEK 293 cells and
then complexes were immunoprecipitated from cell lysates using an anti-AcGFP1 antibody. Coimmunoprecipitation was indicated by
increased chemiluminescence, as measured by our ProLabel Chemiluminescent Detection Kit. SV40T = SV40 large T antigen. Lam =
lamin. (1, 3)

Knockdown of ProLabel Gene Fusions
1001
601
50

401

Knockdown (%)

301

201

0()()042:12:

Figure 3. ProLabel assays allow you to measure protein knockdown. HEK 293 cells were cotransfected with individual shRNA expres-
sion cassettes (generated with our Knockout™ RNAi Clone & Confirm Kits) and their respective target protein-ProLabel constructs.
Knockdown efficiency was determined using the ProLabel Chemiluminescent Detection Kit (1).

Product Information

Product Size Cat. No.
ProLabel Quantitative Expression Vector Set 2x10ug 631628
ProLabel Detection Kit II 200 rxns 631629
Components & Storage Conditions References
For each product’s components and storage condi- 1. Chemiluminescent Quantification of Protein 3. Eglen, R. M. (November 2002) Assay Drug Dev.
tions, please see its Certificate of Analysis on our Expression (July 2007) Clontechniques XXII(3): Technol. 1(1 Pt 1):97-104.
website. 18-19 4. Matchmaker Chemiluminescent Co-IP System.
2. Eglen, R. M. & Singh, R. (2003) Comb. Chem. (October 2006) Clontechniques XX1(3):15-17.

High Throughput Screen. 6(4):381-387.
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Stem Cells & Epigenetics

Product Line Description Pages
Stem Cell Transfection Xfect™ mESC is designed to meet the specific requirements of mouse 150
Reagent embryonic stem cell (MESC) transfections.

iPS Efficiency Check PCR Kit  Quantitate expression levels of key senescence markers to determine so- 152

matic cell reprogrammability before and during reprogramming.

Pluripotency Check PCR Kit

Validate the pluripotent status of your culture using primer mixes based on 151

nine genes expressed in pluripotent stem cells, plus two control genes.

Mouse Embryonic Stem Cell
Library
Y187.

A high-complexity cDNA library constructed from mRNA isolated from 151
E14TG2A mouse embryonic stem cells and transformed into yeast strain

Fluorescent Proteins for Stem Use fluorescently-labeled stem cells to analyze features and behaviors with 153

Cell Applications

precise temporal and spatial resolution. DsRed-Express2 was specifically

designed for use in stem cells.

Methylated DNA Enrichment

Use a simple, magnetic bead-based protocol to enrich your methylated 154

& Detection DNA. Enrichment leads to superior results in gene regulation studies by
reducing background.
Chromatin Identify protein-DNA interactions with EpiXplore™ ChIP Assay Kits. 155-156
Immunoprecipitation Kits
Co-Immunoprecipitation Kits  Evaluate protein-protein complexes from whole cells or nuclear extracts 157

with EpiXplore Co-IP Kits.

Stem Cell Research

Adult and embryonic stem cells hold great promise for research
and therapeutic applications. Stem cells are defined by two key
properties:

1. Self-renewal—the ability to go through numerous cycles of
cell division while maintaining the undifferentiated state, and

2. Potency—the capacity to differentiate into specialized cell
types.

)
Practically speaking, a stem cell is defined as a cell that has the
potential to regenerate tissue over a lifetime.

Stem cells can be classified into four categories, based on their
differentiation potential (Table I).

Stem cells can now be grown and differentiated into specialized
cells with characteristics consistent with cells of various tissues
such as muscles or nerves through cell culture. A crucial area
of research is in understanding the signals that maintain stems
cells in an undifferentiated and self renewing state, or cause
them to differentiate into specialized cells.

Stem cell identification markers, as well as tools for the isola-
tion, characterization, expansion, and differentiation of stem
cells, are essential to effectively characterize and exploit their
potential. Clontech is committed to continuous development
and support of products with applications in stem cell research.

www.clontech.com

Licensing statements: See page 242

Table I: Stem Cell Classifications

Classification Differentiation Potential Cell Types

Totipotent Can differentiate into all cells  Fertilized
of the body, including the egg
placenta

Pluripotent Can differentiate into all cells  Embryonic
of the body stem cells

Multipotent Can differentiate into cell Adult stem
types of a particular tissue of  cells
origin

Unipotent Can differentiate into one cell  Progenitor
type of the particular tissue cells

or organ

Epigenetic Research

Epigenetics is the study of heritable changes in gene function
that occur “above” the DNA sequence level. These changes
may be retained through cell divisions for the remainder of the
organism’s life, and may even last for multiple generations.

Clontech is actively investigating this rapidly developing field
in order to provide enhanced research tools. We recognize that
there is a need for improved technologies to investigate this
growing field. The EpiXplore™ Methylated DNA Enrichment
Kit is the first product in what we anticipate will become a
broad range of tools to support epigenetic research.
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Stem Cell Transfection Reagent

* A high-efficiency transfection reagent for mouse embryonic stem

cells
* Unmatched efficiency—achieve high levels of gene expression

* Biodegradable, with no cytotoxicity—obtain biologically rel-
evant data, with no undesired effects

Effective, nontoxic DNA transfer is a vital first step in basic and
applied research, including studies of gene regulation, protein
expression and function; the development of transgenic organ-
isms; and therapeutic gene delivery. While transfection reagents
are generally applicable to a wide variety of DNAs and target
cells, optimized reagents designed to work with specific cell

types can be beneficial.

Xfect mESC Transfection Reagent is designed to meet the
specific requirements of mouse embryonic stem cell (mESC)
transfections.

An Innovative mES Cell Transfection Reagent

Xfect mESC utilizes novel biodegradable nanoparticles that
facilitate superior transfection efficiency. It was developed by
optimizing the lead compounds from a screen of more than

m 200+

Efficiency = 93.91%
| |

160 1 2 |

M1

120 4

Counts

80 1

401

04
10° 10 102 102 104
FL2-H

Figure 1. Effective transfection of embryonic stem cells with
Xfect mESC. ES-E14TG2a mES cells were transfected with 5 ug
of DsRed-Express2 plasmid using 250 pug of Xfect mESC. 48 hr
posttransfection, transfection efficiency was assessed via flow
cytometry (Panel A) as well as phase and fluorescent microscopy
(Panels B & C, respectively). As quantified by flow cytometric
analysis, 93.9% of the cells transfected with Xfect mESC were
positive for DsRed-Express2 expression (left panel), with a MFI of
716.9 (data not shown).

Product Information

2,300 candidate polymers.

High Efficiency & Low Cytotoxicity
Xfect mESC provides high efficiency (Figure 1) and high viabil-

ity. In a head-to-head comparison with three other transfection
reagents from leading competitors, Xfect mESC provided the
best transfection efficiency in both the ES-E14TG2a (Figure 2)
and ES-D3 mES cell lines (data not shown).

Xfect mESC

Figure 2. Xfect mESC exhibits far higher transfection efficiency
than leading competitor reagents. ES-E14TG2a mES cells were
transfected in a 6-well plate format with a plasmid expressing
AcGFP1 using Xfect mESC (Panel A), Product L (Panel B), Product
LX (Panel C), or Product F (Panel D) according to each manufac-
turer’'s recommended protocol. 48 hr posttransfection, the cells
were imaged using white light (left panels) and by fluorescence
microscopy using a Zeiss Axioskop microscope equipped with a
GFP filter (right panels).

Product Size Cat. No.
Xfect mESC 100 rxns 631320
Xfect mESC 300 rxns 631321

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

www.clontech.com
Licensing statements: See page 242
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Pluripotency Check PCR Kit

The ability of stem cells to differentiate into specialized cells of
all three germ layers (pluripotency), their capability for unlim-
ited cell division (self-renewal), and their amenability to genetic
modification provide fascinating prospects for biomedical and
pharmaceutical research. Validating the pluripotent status of
your culture is a critical step in your research.

The Pluripotency Check PCR Primer Set consists of 16
primer mixes based on nine genes expressed in pluripotent stem
cells, plus two control genes:

* Oct3/4 * KiIf4 * Rexl

* Nanog o Ecatl o [CActin
o Sox2 o Eras * GAPDH
* c-Myc * [Esgl

The Pluripotency Check PCR Kit includes everything for
start-to-finish confirmation of your cells’ pluripotency status:
1. Total RNA extraction using the NucleoSpin RNA II Kit.
2. First-strand cDNA synthesis using SMART™ MMLYV Re-

verse Transcriptase.

3.PCR using the Titanium® Tazq PCR Kit, the Pluripotency
Check PCR Primer Set, and your cDNA template.

Product Information

Product Size Cat. No.
Pluripotency Check PCR Primer Set 16 x 25 rxns 631966
Pluripotency Check PCR Kit each 631965

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

Embryonic Stem Cell Libraries

* Perform highly stringent yeast two-hybrid library screening
* Aureobasidin A selection eliminates screening background

* Screen fewer colonies, detect greater numbers of genuine
interactions

Finding protein-protein interactions is easier than ever with
Matchmaker™ Gold Systems—the highest performing incar-
nations of our Matchmaker product line. The hallmark of all
Matchmaker Gold Systems is the use of Aureobasidin A resis-
tance as a stringent, highly selective, and easy-to-use reporter.

The Mouse Embryonic Stem Cell Normalized Mate & Plate
Library is a high-complexity cDNA library constructed from
mRNA isolated from mouse embryonic stem cells (E14TG2A

cell line) and transformed into yeast strain Y187. Mate & Plate
libraries significantly reduce the labor and time required to
perform a two-hybrid screen because library amplification and
yeast transformation have been performed for you. To simplify
your task even more, cDNA normalization selectively removes
highly abundant sequences from the library to enhance the
representations of low-abundance and rare cDNAs. This also
greatly reduces the possibility of obtaining false positives during
screening (1).

The library was transformed into yeast strain Y187 and can be
readily mated to a MATa GALA4 reporter strain, such as AH109
or Y2HGold (1), for screening.

Product Information

Product Size Cat. No.

Mate & Plate Library - Mouse Embryonic Stem Cell (Normalized) 5x1ml 630484

Matchmaker Gold Yeast Two-Hybrid System each 630489
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Mate & Plate Yeast Two-Hybrid Libraries. (January 2009)
Clontechniques XXIV(1):6-7.
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iPS Efficiency Check qPCR Kit

The iPs Efficiency Check qPCR Kit lets you easily quantitate Table 1. iPS Efficiency Check qPCR Primers
expression levels of key senescence markers to help you
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determine: Primer Set Amplicon Size
S i cell Ll Arf 67 bp

. t

omatic cell reprogrammability — 59 bp

* Senescence marker expression levels of before and during p21 140 bp
reprogramming 053 109 bp

* Whether siRNA or knockdown construct(s) are required to beta-Actin 151 bp
enhance the efficiency of induced pluripotent stem (iPS) cell
generation

The kit provides all of the reagents needed to assess your target
cell’s reprogrammability. It features prevalidated, forward and
reverse primer mixes specific for four key senescence markers
and one housekeeping (control) gene (Table I) It also includes
all of the reagents necessary for RNA extraction, first-strand
cDNA synthesis, and quantitative real-time PCR.

We also offer the iPS Efficiency Check qPCR Primer Set—
which simply contains the prevalidated, forward and reverse
primer mixes listed in Table I—for easy integration into your
lab's existing workflow.

Product Information

Product Size Cat. No.
iPS Efficiency Check qPCR Kit each 632009
iPS Efficiency Check gPCR Primer Set 50 rxns 632010

Components & Storage Conditions
For each product’s components and storage conditions, please see its Certificate of Analysis on our website.

)
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Fluorescent Proteins for Stem Cell Applications

Fluorescently-labeled stem cells can be used to analyze features
and behaviors, and to monitor events including interactions with
adjacent cells, with precise temporal and spatial resolution. Mo-
nomeric fluorescent proteins, and fluorescent proteins specifically
designed for low aggregation, are ideal for use in stem cells.

AcGFP1

AcGFP1 is an engineered monomeric green fluorescent protein
derived from the jellyfish Aequorea coerulescens. It has 94%
homology to EGFP at the amino acid level. With excitation and
emission spectra distinct from those of red fluorescent proteins,
AcGFP1 is particularly well suited for use in multicolor applica-
tions. It also performs well in cell-based assays that monitor
subcellular protein trafficking, and cells are easily detected and
sorted by flow cytometry. Please see pages 170-172 for more
technical and ordering information about our AcGFP1 vectors.

mCherry

mCherry is a monomeric red fluorescent protein which has
been widely used in fusions and for quantitative imaging (e.g,
FRET). Please see pages 170-171 for more technical and order-
ing information about our mCherry vectors.
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FITC fluorescence signal

DsRed-Express2

FITC fluorescence signal

DsRed-Express2

DsRed-Express2 is a much improved variant of Discosoma sp.
red fluorescent protein with enhanced solubility, increased cell
tolerance, reduced green emission, and accelerated maturation.
DsRed-Express2 is particularly suitable for use in stem cells and
other sensitive cells (1).

DsRed-Monomer

DsRed-Monomer is 2 monomeric red fluorescent protein from
the Discosoma sp. reef coral, which has been widely validated as
a fusion tag. Please see pages 170-171 for more technical and
ordering information about our DsRed-Monomer vectors.

tdTomato

tdTomato is an extremely bright red fluorescent protein which
was specifically designed for low aggregation. It was created by
a genetic fusion of two copies of the dTomato gene, and its tan-
dem dimer structure plays an important role in the exceptional
brightness of tdTomato. Because tdTomato forms an intra-
molecular dimer, it behaves like 2 monomer. Please see pages
164-165 for more technical and ordering information about
our tdTomato vectors.

EGFP

PE fluorescence signal
N
5

o .
102 108 104 10 102 108 104

FITC fluorescence signal

Figure 1. Robust expression of DsRed-Express2 in mouse bone marrow hematopoietic stem and progenitor cells. Mononuclear bone
marrow cells were transduced with retroviral vectors encoding DsRed-Express (Panel A), DsRed-Express2 (Panel B), or EGFP (Panel
C); and fluorescent cells were sorted 87 hr later. Red and green fluorescence signals were detected using the PE and FITC filter sets,
respectively. The lines represent gates defined by analyzing untransduced cells (1).

Product Information

Product Size Cat. No.
pDsRed-Express2 Vector 20 ug 632535
pDsRed-Express2-1 Vector 20 ug 632536
pDsRed-Express2-C1 Vector 20 ug 632538
pDsRed-Express2-N1 Vector 20 g 632537
pCMV DsRed-Express2 Vector 20 g 632539
pIRES2 DsRed-Express2 Vector 20 g 632540
pLVX-DsRed-Express2-C1 Vector 10 ug 632559
pLVX-DsRed-Express2-N1 Vector 10 pg 632560
Components & Storage Conditions References

For each product’s components and storage conditions, please see its Certificate
of Analysis on our website.

www.clontech.com
Licensing statements: See page 242

1. Strack, R. L. ez al. (2008) Nature Methods 5(11):955-957.
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EpiXplore™ Methylated DNA Enrichment and Detection

* Enrich methylated DNA from the whole genome
* A simple, magnetic bead-based method
* Provides superior results in downstream applications

* Reduces background during sequencing

Understanding The Role(s) of DNA Methylation
in Genetic Control

The dynamic role of DNA methylation has been speculated
upon for over fifty years. Methylated DNA plays a part in
genetic control both at the level of specific genes in given cell
types, and at the whole-chromosome level. Recently, the role of
abnormal DNA methylation in disease has come under scrutiny,
particularly in the early stages of many cancers.

“DNA methylome” profiling is also a key aspect of pluripotent
stem cell and regenerative medicine research. Technologies such
as microarrays and next-generation sequencing enable the rapid
analysis of genomic DNA; however, many questions regarding
the nature and mechanism of epigenetic regulation by methyla-
tion remain unanswered.

Bisulfite Conversion & Methyl Detection

The EpiXplore Methyl Detection Kit determines the methyla-
tion status of any cytosine residue, directly from genomic DNA.
This kit provides excellent retention and yield of bisulfite-
modified DNA, and high-quality epigenetic data. Compared

to traditional methods this kit has higher sensitivity, does not
require pretreatment, preserves starting material, and has a
shorter protocol. It requires as little as 50 pg of genomic DNA
starting material, with minimal loss. Completing the protocol
takes approximately 2-2%5 hr.

Combination Kit for Bisulfite Conversion &
Enrichment of Methylated DNA

If you prefer, you can purchase the EpiXplore Methyl Detection
Kit together with the EpiXplore Methylated DNA Enrichment
Kit. The enriched DNA is double-stranded and ready for down-

stream analysis without further processing.

A Simple Tool for Methylome Research

The EpiXplore Methylated DNA Enrichment Kit has a simple,
magnetic bead-based protocol for methylated DNA enrichment.
Enrichment leads to superior results in gene regulation studies by
reducing background during sequencing. Applications include
methylation-sensitive, restriction enzyme-based assays; real time
and endpoint PCR assays; and bisulfite sequencing.

Product Information

Product Size Cat. No.
EpiXplore Methylated DNA Enrichment Kit 10 rxns 631963
EpiXplore Methylated DNA Enrichment Kit 20 rxns 631962
EpiXplore Methylated DNA Enrichment and Detection Kit 10 rxns 631967
EpiXplore Methyl Detection Kit 10 rxns 631968
Magnetic Stand each 631964

Components & Storage Conditions

For each product’s components and storage conditions, please see its Certificate of Analysis on our website.
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Chromatin Immunoprecipitation (ChiIP) Kits for

Epigenetics Studies

Chromatin immunoprecipitation (ChIP) is used to determine
the location of DNA binding sites for a particular protein of
interest, in order to understand the protein-DNA interactions
that occur inside the nucleus of living cells or tissues. ChIP

is particularly relevant for epigenetics studies, because DNA-
binding proteins play an important role in the regulation of
gene expression in healthy cells and organisms and in medically
relevant areas such as cancer and immunology.

The EpiXplore™ ChIP kits use magnetic beads and an optimized
protocol to make your assay easier— in fact, it can be com-
pleted in less than 6 hr. These ChIP kits also include specially
formulated buffers which reduce nonspecific DNA pull-down
and enhance signal. A DNA purifying resin enables rapid elu-
tion of DNA and direct PCR analysis.

Before you begin: Fix and lyse cells

Sonicate

Separate bound chromatin

by magnet

Remove unbound
chromatin

\J

Elute captured
from unbound chromatin DNA

* Use the EpiXplore Chromatin Immunoprecipitation

(ChIP) Assay Kit: Protein G to identify protein-DNA in-

teractions via protein G, an immunoglobulin-binding protein.

* Use the EpiXplore Chromatin Immunoprecipitation

(ChIP) Assay Kit: Anti-mouse IgG to identify protein-DNA
int