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Restriction Map and Cloning Site of RNAi-Ready pSIREN-RetroQ-TetH Retroviral Vector. All restriction sites shown are 
unique. RNAi-Ready pSIREN-RetroQ-TetH is provided as a linearized vector digested with BamH I and EcoR I. Nucleotides 
in gray were removed during linearization. This linearized vector is ready for ligation of an appropriate shRNA oligo containing 
BamH I and EcoR I overhangs.

Description
RNAi-Ready pSIREN-RetroQ-TetH is a self-inactivating retroviral expression vector designed to 
express a ds short hairpin RNA (shRNA) under the control of the modified Tet-responsive promoter 
(PTREmod/U6) derived from the PTREmod and the human U6 promoter (PU6). RNAi-Ready pSIREN-RetroQ-
TetH is provided as a linearized vector digested with BamH I and EcoR I. It is used for targeted and 
inducible gene silencing when a DNA oligonucleotide encoding an appropriate shRNA is ligated into 
the vector. shRNA expression is controlled by the tetracycline suppressor tTS (1). PTREmod consists 
of seven direct repeats of a 36 bp sequence that contains the 19 bp tet operator sequence (tetO). 
You can transfect your pSIREN-RetroQ-TetH construct as a plasmid expression vector, or—upon 
transfection into a packaging cell line—this vector can transiently express, or integrate and stably 
express a viral genomic transcript containing the PTREmod/U6 promoter and the shRNA. The vector 
contains a hygromycin resistance gene (Hygr) under the control of the murine phosphoglycerate 
kinase (PKG) promoter (PPGK) for the selection of stable transfectants. 

This retroviral vector is optimized to eliminate promoter interference through self-inactivation. The 
hybrid 5' LTR consists of the cytomegalovirus (CMV) type I enhancer and the mouse sarcoma virus 
(MSV) promoter. This construct drives high levels of transcription in HEK 293-based packaging 
cell lines due, in part, to the presence of adenoviral E1A (2–5) in these cells. The self-inactivating  
feature of the vector is provided by a deletion in the 3' LTR enhancer region (U3). During reverse 
transcription of the retroviral RNA, the inactivated 3' LTR is copied and replaces the 5' LTR, resulting 
in inactivation of the 5' LTR CMV enhancer sequences. This mechanism may reduce the phenom-
enon known as promoter interference (6, 7) and allow more efficient expression. Viral infection of 
host cells with recombinant pSIREN-RetroQ-TetH is the preferred delivery method.
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Location of Features
• PGK promoter (PPGK): 2–510
• Hygromycin resistance gene (Hygr): 528–1495 
• 3' MoMuLV LTR (deletion in U3): 2164–2589 
  Poly A region: 2415–2430
• SV40 promoter: 2869–3155
• SV40 ori: 3090–3156
• Col E1 ori (site of replication initiation): 4074–3475
• Ampicillin resistance gene (β-lactamase): 5096–4236
  Start codon (ATG): 5096–5094 Stop codon (TAA):  4238–4236
• 5' LTR (CMV/MSV): 5459–6186
  Cytomegalovirus (CMV)/ mouse sarcoma virus (MSV) hybrid promoter: 5459–5969
   R region: 6042–6112
   U5 region: 6114–6186
• Ψ+ (extended packaging signal): 6216–7025
•  Ptight Tet-responsive promoter: 7041–7321
  Tet responsive element (TREmod): 7041–7304
  Location of seven tetO 19-mers: 7064–7082 ; 7100–7018 ; 7135–7153 ; 7171–7189 ; 7207–7225; 7242–
7250     & 7278–7296
•  U6 promoter (PU6): 7323–7389
•  TATA box: 7367–7372

Also included in the viral genomic transcript are the necessary viral RNA processing elements including the LTRs, 
packaging signal (Psi+), and tRNA primer binding site. RNAi-Ready pSIREN-RetroQ-TetH also contains a bacterial 
origin of replication and E. coli Ampr gene for propagation and selection in bacteria.

Use
RNAi-Ready pSIREN-RetroQ-TetH is used for targeted and inducible gene silencing when a DNA oligonucleotide  
encoding an appropriate shRNA is inserted. To construct recombinant pSIREN-RetroQ-TetH-shRNA constructs, 
first design, generate, and anneal complementary shRNA oligonucleotides using the protocols in the Knockout 
Inducible RNAi Systems User Manual (PT3810-1). The annealed oligonucleotide should contain 5'-BamH I and  
3'-EcoR I sites. Then ligate the annealed oligonucleotide into the RNAi-Ready pSIREN-RetroQ-TetH vector. 

Your pSIREN-RetroQ-TetH construct can be transfected as a plasmid expression vector to screen for functional 
shRNA oligonucleotides. For gene silencing experiments using viral delivery, transfect the pSIREN-RetroQ-TetH 
construct into a packaging cell line (such as the Retro-X™Universal Packaging System [Cat. No. 631512]). RNA 
from the vector is packaged into infectious retroviral particles. These infectious particles are replication-incompe-
tent since pSIREN-RetroQ-TetH lacks structural genes (gag, pol, and env) necessary for particle formation and  
replication; however, these genes are stably integrated as part of the packaging cell genome. These retroviral  
particles can infect a wide range of target cells and transmit the shRNA but cannot replicate within these cells due 
to the absence of viral structural genes. The separate introduction and integration of the structural genes into the 
packaging cell line minimizes the chances of producing replication-competent virus due to recombination events 
during cell proliferation.

pSIREN-RetroQ-TetH-Luc Vector contains a validated luciferase shRNA oligonucleotide insert. When tested in 
HEK 293 cells plated at 1 x 105 per well and transfected with a 2:1:1 ratio of ptTS-Neo:pSIREN-RetroQ-TetH-Luc:
pCMV-Luc, we consistently observe a 60–75% knockdown of luciferase activity with 48 hr of 1 µg/ml Dox induction. 
This control vector allows you to directly monitor the cloning efficiency of your shRNA insert into the pSIREN-Ret-
roQ-TetH Vector. 
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Notice to Purchaser 

This product is intended to be used for research purposes only. It is not to be used for drug or diagnostic purposes nor is it intended for human 
use. Clontech products may not be resold, modified for resale, or used to manufacture commercial products 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 is proprietary to TET Systems Holding 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. In accepting this license, all users acknowledge 
that the Tet Technology is experimental in nature. TET Systems Holding 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 Holding 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 IP Merchandisers, 
Inc. For license information, please contact:

Hans Peter Kneubuehl
TET Systems Holding GmbH & Co. KG
Im Neuenheimer Feld 582
69120 Heidelberg, Germany
Tel  +49 6221 588 04 00
Fax +49 6221 588 04 04
eMail: kneubuehl@tet-systems.de
or use our electronic licensing request form via http://www.tetsystems.com/licensing/index.html

This product is sold under license from the Fred Hutchinson Cancer Research Center. Rights to use this product are limited to research only. No 
other rights are conveyed. Inquiry into the availability of a license to broader rights or the use of this product for commercial purposes should be 
directed to Fred Hutchinson Cancer Research Center, Technology Transfer Office, 1100 Fairview Avenue North, C2M-027, Seattle, WA 98109.  
Purchase of this product does not grant rights to: (1) offer the materials or any derivatives thereof for resale; or (2) to distribute or transfer the 
materials or any derivatives thereof to third parties.

Clontech, Clontech Logo and all other trademarks are the property of Clontech Laboratories, Inc. Clontech is a Takara Bio Company. ©2006

Sequencing Primer Location
• U6 Forward Sequencing Primer: 6958-6985
  5'-CTTGAACCTCCTCGTTCGACCCCGCCTC-3'

Selection of Stable Transfectants
• Selectable marker: plasmid confers resistance to hygromycin.
  
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: Col E1
• Copy number: low 
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Note: The attached sequence file has been compiled from information in the sequence databases, published  
literature, and other sources, together with partial sequences obtained by Clontech. This vector has not been com-
pletely sequenced.
The viral supernatants produced by this retroviral vector could, depending on your cloned insert, contain poten-
tially hazardous recombinant virus. Due caution must be exercised in the production and handling of recombinant  
retrovirus. Appropriate NIH, regional, and institutional guidelines apply. 




