Study of mouse polyomavirus minor capsid proteins

Faculty of Science, Charles University in Prague, Vinicna 5, Prague, Czech Republic

S. Huerfano, A.Kozmanova, O. Vit, V.Zila and ].Forstova =

Introduction / Aim

Capsids of Polyomaviruses, small tumorigenic DNA viruses, are composed of 72 pentamers of the To contribute to understanding functions of the minor structural proteins of mouse
major capsid protein, VP1. Each VP1 pentamer is associated with one molecule of the minor capsid  polyomavirus, VP2 and VP3 in the virus life cycle.
protein VP2 or its shorter variant - VP3. Mutated virions lacking either VP2 or VP3 lose infectivitybut 1. To reveal cell localization and properties of MPyV minor capsid proteins during their transient

the function of the minor structural protein is not clear. Three hydrophobic domains (1-3) for VP2 ression in mouse fibroblasts and the extent and character of cytotoxicity induced by them.
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and two domains (2 and 3) for VP3 were predicted in VP2/VP3 sequence, which may play important 2. To create plasmids for expression of VP2 and VP3 with deleted individual putative hydrophobic domains
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role in protein functions. for studies of their involvement in interactions of the proteins with membranes.
3. To study possible oligomerisation of VP3 protein by bimolecular fluorescence complementation and by
Immunoprecipitation.
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variants. (B) VP3 and its EGFP variants. (C) EGFP variants of tVP3. Bars, 5 Im. cyto- plasm; Mit, mitochondria; Nu, nucleus.

Result 1: Wildtype VP2 and VP3 appeared to be highly cytotoxic and exhibited, besides nuclear localization, evident affinity for the nuclear envelope and the ER. Similar findings were
observed with the minor capsid proteins fused with EGFP at their C-terminus (VP3-EGFP and VP2-EGFP). By contrast, the minor structural proteins fused with EGFP at their N-
terminus (EGFP-VP2 and EGFP-VP3) as well as both fusion variants of tVP3 (the hydrophobic domain 2 cut out) had substantially lower affinity or no affinity to membranes and were
much less cytotoxic . EM pictures of cells at early timepoints post-transfection (5h) were obtained, showing the presence of VP2-EGFP and VP3-EGFP on the membranes of a swollen ER
and also on damaged mitochondria. VP3-EGFP was seen to be associated with the nuclear membrane, often located between the inner and outer layers.
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Conclusion
The minor proteins linked to EGFP at their C-terminus (VP2-
EGFP, VP3-EGFP) were found to display properties similar to
their non-fused, wild-type version. They induce apoptosis of
mouse 313 cells. Despite of nuclear localization signal, a
substantial subpopulation of VP2-EGFP and VP3-EGFP was

detected in the cytoplasm, co-localizing with intracellular

To examine wheather MPyV minor
structural proteins form oligomers on

cellular membranes, VP2 or VP3 have
been inserted into pcDNA-NYFP, or

pcDNA-CYFP plasmids to be fused with
N- or C-terminal part of the yellow

pcDNA3-NYFP-VP3 pcDNA3-VP3-NYFp fluorescent protein (YFP). Constructs
prepared prepared will be exploited for bimolecular BiFC- bimolecular fluorescent

pcDNA3-VP3-NYEP
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membranes. Toxicity results suggest that VP2-EGFP and VP3-
o fona ¥ fluorescence complementation . complementation - an investigation | LGFP possesses properties similar to those of natural VP2 or
| - method for precise visualization of § VP3 and truncation of the N-terminal part of VP3 decreases its
protein-protein interactions based on §  toxicity as well as its affinity to membranes. Examining of
association of two yellow fluorescent §  jolation mutants of VP2 and VP3 revealed the importance of

protein fragments. . : : -
the hydrophobic domain 2 for their affinity to cellular

membranes.

pcDNA3-NYFP-VP3

ol Cesls VP3 has been introduced to the plasmids in both
orientation in respect to YFP.. Into each plasmid,
a flexible linker between VP3 and YFP sequences

has been introduced. . .. . :
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