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Description

pRetroX-Tet-On Advanced is a Retro-X™ Q retroviral vector that expresses rtTA-Advanced, 
an improved version of the reverse tetracycline(Tet)-controlled transactivator protein rtTA 
(1–4). rtTA-Advanced is more sensitive to doxycycline (Dox) and yields lower background 
expression than the original rtTA. The rtTA-Advanced protein is a fusion of the Tet repressor 
(TetR) DNA-binding domain, and three minimal “F”-type transcriptional activation domains 
from the herpes simplex virus VP16 protein.  The gene encoding rtTA-Advanced is completely 
synthetic, lacks cryptic splice sites, and utilizes human codon preferences for stable expression 
in mammalian cells. Expression of rtTA-Advanced is driven by the powerful, constitutively 
active CMV promoter.

As with all of our Retro-X Q vectors, pRetroX-Tet-On Advanced uses LTR self-inactivation to 
eliminate promoter interference. In LTR self-inactivation, the mechanism of viral integration is 
used to introduce a deletion into the 5’ LTR. As a result of this mutation, the 5’ LTR CMV/MSV 
promoter, which drives high expression of the complete viral genome in packaging cells, is 
inactive in stably transduced target cells. This allows the expression of rtTA-Advanced (from 
PCMV IE) to proceed unimpeded (5, 6). The vector also contains a neomycin resistance gene 
(Neor) that allows G418 selection of stably transduced cells. rtTA-Advanced and the Neor 
marker are coexpressed from a bicistronic transcript containing an internal ribosome entry 
site (IRES).This ensures that a high frequency of G418 resistant clones express the Tet-On® 
Advanced transactivator. 

pRetroX-Tet-On Advanced contains all of the necessary viral RNA processing elements; these 
include the 5’ and 3’ LTRs, a packaging signal (Ψ+), and a tRNA primer binding site. The vector 
also contains an SV40 origin of replication for plasmid propagation in mammalian cells that 
express SV40 T antigen. In addition, a pUC origin of replication and an E. coli Ampr gene allow 
for propagation and selection in bacteria.
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Use

The pRetroX-Tet-On Advanced vector is used in conjunction with Tet response vectors to create double stable 
Retro-X Tet-On Advanced cell lines. Such cell lines are essentially Doxycycline (Dox)-controlled gene expression 
systems in which the Tet response vector expresses a gene of interest under the control of a Tet-responsive 
element (TRE; e.g. PTight; 7, 8). In the presence of Dox, rtTA-Advanced binds to the TRE and activates expression 
of the gene of interest. In the absence of Dox, rtTA-Advanced is unable to bind to the TRE, and the system 
is inactive. Additional information on TRE-containing vectors and protocols describing how to construct a 
Retro-X Tet-On Advanced cell line can be found in the Retro-X Tet-On Advanced Inducible Gene Expression 
System User manual (PT3958-1).

Location of Features

•	 5'	LTR	(CMV/MSV):	1–728
	 	 U3	region,	containing	a	cytomegalovirus	(CMV)/	mouse	sarcoma	virus	(MSV)	hybrid	promoter:	1–584
	 	 R	region:	585–655
	 	 U5	region:	656–727
•	 Ψ+	(extended	packaging	signal):	759–1568
•		PCMV IE	(human	cytomegalovirus	immediate	early	promoter):	1601–2132
•	 rtTA	Advanced:	2284–3030
•	 IRES	(internal	ribosome	entry	site):	3042–3631
•	 Neor	(neomycin	resistance	gene):	3644–4438
•	 3'	MMLV	LTR	(with	a	deletion	in	U3):	4856–5281
•	 PSV40	(SV40	promoter):	5560–5827
•	 SV40	origin	of	replication:	5781–5846
•	 pUC	origin	of	replication:	6168
•	 Ampr (ampicillin resistance gene; β-lactamase):	6927–7787	(complementary)

Selection of Stable Transfectants
•	 Selectable	marker:	plasmid	confers	resistance	to	G418.

Propagation in E. coli
•	 Suitable	host	strains:	DH5α™,	DH10B™ and other general purpose strains. 
•	 Selectable	marker:	plasmid	confers	resistance	to	ampicillin	(100	µg/ml)	in	E. coli hosts.
•	 E. coli	replication	origin:	pUC

Note:
The viral supernatants produced by this retroviral vector could contain potentially hazardous recombinant 
virus. Due caution must be exercised in the production and handling of recombinant retrovirus. Appropriate 
NIH,	regional,	and	institutional	guidelines	apply.
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Notice to Purchaser

Clontech products are to be used for research purposes only. They may not be used for any other purpose, including, but not limited 
to, use in drugs, in vitro diagnostic purposes, therapeutics, or in humans. Clontech products may not be transferred to third parties, 
resold, modified for resale, or used to manufacture commercial products or to provide a service to third parties without written approval 
of Clontech Laboratories, Inc.

Use of the Tetracycline controllable expression systems (the "Tet Technology") is covered by a series of patents including U.S. Patent 
Nos.	5,464,758	and	5,814,618,	which	are	proprietary	to	TET	Systems	GmbH	&	Co.	KG.		Academic	research	institutions	are	granted	an	
automatic license with the purchase of this product to use the Tet Technology only for internal, academic research purposes, which license 
specifically excludes the right to sell, or otherwise transfer, the Tet Technology or its component parts to third parties. Notwithstanding 
the above, academic and not-for profit research institutions whose research using the Tet Technology is sponsored by for profit 
organizations, which shall receive ownership to all data and results stemming from the sponsored research, shall need a commercial 
license agreement from TET Systems in order to use the Tet Technology. In accepting this license, all users acknowledge that the Tet 
Technology	is	experimental	in	nature.	TET	Systems	GmbH	&	Co.	KG	makes	no	warranties,	express	or	implied	or	of	any	kind,	and	hereby	
disclaims any warranties, representations, or guarantees of any kind as to the Tet Technology, patents, or products. All others are invited 
to	request	a	license	from	TET	Systems	GmbH	&	Co.	KG	prior	to	purchasing	these	reagents	or	using	them	for	any	purpose.	Clontech	
is required by its licensing agreement to submit a report of all purchasers of the Tet-controllable expression system to TET Systems. 
For	license	information,	please	contact:	GSF/CEO,TET	Systems	GmbH	&	Co.	KG,Im	Neuenheimer	Feld	582,69120	Heidelberg,Germany	
Tel:	+4962215880400	,	Fax:	+4962215880404	eMail:	info@tetsystems.com	or	use	the	electronic	licensing	request	form	via	http://www.
tetsystems.com/main_inquiry.htm

DH5α™	and	DH10B™	are	trademarks	of	Life	Technologies	Corporation.

Clontech, Clontech logo and all other trademarks are the property of Clontech Laboratories, Inc. unless noted otherwise. 
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