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Modifications in host cell structure and functions mediated by Tat
intracellular expression are greatly dependent on the second exon
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Background

The human immunodeficiency virus type 1 (HIV-1)
encodes the 110 amino acid-pleiotropic nuclear transcrip-
tional activator Tat that is not only essential for efficient
elongation of viral transcripts, but also regulates both cel-
lular protein and gene expression. Tat encoding gene con-
sists of two spliced exons separated in the HIV-1 genome
by more than 2.300 nucleotides. First 72 residues at the N-
terminal encoded by the first exon appear to be sufficient
for transcriptional activity, but the integrity of the coding
second exon in most lentiviral genomes suggests that it
should have some biological importance. In this work, we
demonstrate that the second exon completes Tat function.

Materials and methods

The role of Tat in gene expression deregulation and func-
tional biology of CD4+*T lymphocytes was studied by ana-
lyzing the gene expression profile of Jurkat cells expressing
intracellular full-length Tat (1-101aa) or a truncated form
lacking the second exon (1-72aa) using whole human
genome microarrays.

Results

More than 1.000 genes were deregulated in Jurkat Tat101,
whereas less than 300 genes were deregulated in Jurkat
Tat72 (g-value <5%; fold change >2 or <-2). Ontological
analysis indicated that several functions were impaired
mainly in Jurkat Tat101 as cellular movement, growth and
proliferation, cell-to-cell signaling, molecular transport,

cell death, morphology, and T-cell activation. In accord-
ance, biological and functional analyses proved that
Tat101 expression induced changes in cell size and com-
plexity, cytoskeletal structure and chemotaxis capacity,
resistance to apoptosis, surface expression of adhesion
molecules and receptors, and transcriptional activation.
These alterations were attenuated or absent in Jurkat
Tat72 cells. Furthermore, computational modeling
showed that the absence of second exon severely reduced
the C-terminus of Tat72, which would lessen the binding
strength to its targets.

Conclusion

Full-length Tat produced dramatic structural changes and
impaired essential functions in CD4+T cells, whereas
Tat72 was less aggressive. Consequently, although first
exon is transcriptionally autonomous, second exon
appears to be necessary for triggering HIV-1 pathogenic
events induced by Tat through the enhancement of the
binding strength or affinity for its target sequences and
protein partners.
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