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• Facilities for in vivo experimentation
• BL3 safety laboratories
• Viral vector production unit
• Advanced optical microscopy facility
• Proteomics facility
• Peptide synthesis and chemical 

modification
• Bioinformatics
• Flow cytometry
• AAV vector unit (AVU)
• High throughput screening of mouse & 

human whole genome siRNA libraries

• Virology (HIV, papillomavirus, rotavirus)
• Human and mouse molecular genetics
• Molecular immunology
• Gene therapy
• Stem cell research
• Recombinant biopharmaceuticals
• Cardiovascular disorders
• Cancer

Research programs in several 
advanced areas of bio-medicine, 
including:

Advanced facilities for Molecular 
Medicine, including:

Regulation of protein function by 
acetylation
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Regulation of p53 by post-translational modification
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The replicon model
Jacob and Brenner, 1963
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Protein-DNA interactions at S. cerevisiae 
ARS during the cell cycle
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Coupling cyclin/CDK activity and origin 
activation in the cell cycle
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M. Stevenson, Nature Medicine. 2003 

Nuc-0 Nuc-1 •Most transcription factor bind the LTR irrespective of 
transcriptional state

•Transcriptional activation determines the recruitment of 
NF-kB p65 to the promoter.

•Histone acetylation occurs at the integrated HIV LTR 
upon activation with TPA or Tat; Acetylation precedes the 
onset of transcription.

•Transcriptional activation is coupled to the recruitment of 
specific HATs to the LTR. 

HIV-1 LTR mRNA

TATA

NF-κBUSF

Nu0f Nu0r Nu1rNu1fL1rL1f Nu2f Nu2r

0 PPR 1 2

nuc-0 nuc-1 nuc-2
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Contains CDK9 and its regulatory Cyclin T1 subunit (or the minor forms Cyclin 
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CDK9 phosphorylates both the C-terminal domain (CTD) of the largest subunit 
of RNAPII and the inhibitory factor Spt5.

About 50% of Cyclin T1/CDK9 heterodimer in the nucleus is complexed with  
the inhibitory factors 7SK RNA and HEXIM1 protein; an additional regulatory 
component is Brd4, which binds P-TEFb through its bromodomain and 
promotes P-TEFb activity
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CDK9 K48 is positioned in the ATP-binding pocket of CDK9

Sequence similarities define two major units 
in the family of protein kinases: a conserved 
catalytic core and a nonconserved flanking 
region. 
Moreover, in the catalytic core a  conserved 
lysine is essential for the catalytic activity of 
the enzyme because it is involved in the 
process of phosphate transfer.
(Carrera et al. 1993 PNAS).
For Cdk2 this conserved lysine has been 
proved to be K33 and sequence alignment 
reveals that Cdk2 K33 is the homolog of  
Cdk9 K48.

(Filgueira de Azevedo et al. 2002) 
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Given the conservation of one of the CDK9 acetylated residues in 
the catalytic task of virtually all CDK proteins, we anticipate that 
this mechanism of regulation might play a broader role in 
controlling the function of other members of this kinase family.



Acceptor sites for retroviral integrations map near DNase I hypersensitive sites in 
chromatin (S. Vijaya et al. J. Virol. 1986)

Retrovirus integration and chromatin structure: Moloney murine leukemia proviral 
integration sites map near DNase I-hypersensitive sites (H. Rohdewohld et al. J. 
Virol. 1987) 

Chromosome structure and human immunodeficiency type 1 cDNA integration: 
centromeric alphoid repeats are a disfavored target (S. Carteu et al. J. Virol. 1998)

HIV-1 integration in the human genome favors active genes and local hotspots 
(A.R.W. Schroder et al. Cell 2002)
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