COMPUTATIONAL AND BIOLOGICAL CARATTERIZATION OF NUCLEAR
IMPORT / EXPORT SIGNALS OF THE HUMAN BCR PROTEIN

Pietro BUFFA, Michele MASSIMINO, Anna FIDILIO, Livia MANZELLA, Angelo MESSINA and Paolo VIGNERI

Department of BioMedical Sciences - Section of General Pathology - University of Catania (Italy)

Italian Society of Pathology in collaboration with the American Society for Investigative Pathology
XXIX National Congress - University of Calabria, Rende, Italy
September 10 -13, 2008

Summary ‘

The Breakpoint Cluster Region (BCR) gene encodes for a multi-domain protein (160 KDa - 1271aa), which is implicated in the pathogenesis of Chronic Myeloid Leukemia (CML).
Previous evidence has suggested that BCR binds to heterochomatin. However, these findings are somewhat controversial since it is unknown if BCR is capable of nuclear import.
When we performed a computational analysis of the BCR sequence, we identified three putative Nuclear Export Signals (NES) and one putative bipartite Nuclear Localization Signal
(NLS) in the BCR Pleckstrin Homology (PH) domain. Initially, we analyzed the contribution of the putative NLS sequence to BCR intracellular localization. We generated a Hag-
tagged BCR construct and several GFP-tagged deletion constructs (Fig.2). The constructs were transfected in COS-1 cells (Fig.3). As expected, after transfection the BCR-Fag
protein localized in the cytoplasm. However, when we expressed either the NLS alone, the entire PH domain or the NLS-N-terminus and NLS-C-terminus we observed an
Increase in GFP nuclear localization. Our results show that the bipartite NLS sequence inside the BCR PH domain, induces a certain degree of nuclear import, confirming
our computational prediction. The function of the three putative NES sequences is under investigation.
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(A) T hree automatic servers were used to define different domains of the BCR protein and to
research the possible consensus sequences that govern its intracellular localization. These — PH +802-819aa —
computational analyses identified three putative NES and one NLS inside the Human BCR protein.
The first NES is located between amino acid 514 and 527 in the Guanine nucleotide Exchange Factor
(Rho GEF) domain. Two further potential NESs, are located between amino acid 1169-1187 and
1243 -1250, at the end of the GTPase Activating Protein (Rho GAP) domain. In addition, a putative Fig-2 GFP-tagged constructs
bipartite NLS was detected between amino acid 802 and 819, in the Pleckstrin Homology (PH) domain.
(B ) Multiple alignment comparing the BCR PH domain of the specified vertebrate sequences. White The picture shown the GFP-tagged constructs generated to investigate the contribution of
residues boxed in blu are completely conserved and all sequences indicated show an NS region (boxed in red). the putative NLS sequence to BCR intracellular localization.

Fig-3 Sub-cellular localization of GFP-tagged constructs

The indicated GFP constructs were transfected in COS-1 cells. Forty-eight hours post transfection,
cells were fixed and the nuclei were stained whit DAPI. The sub-cellular distribution
of the GFP-tagged constructs was observed by fluorescence microscopy. The pictures
shown an increase in GFP localization in the case of E-GFP PH, E-GFP PH NLS N-Term
and E-GFP PH NLS C-Term. On the contrary the E-GFP PH eNLS was retained in the cytoplasm.
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