Acta virologica 40: 81 ~ 86, 1996 81
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AVIAN CELLS: MORPHOLOGICAL CHANGES OF THE CELLS AND TOP-

OGRAPHIC LOCALIZATION OF MYB PROTEINS
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Summary. — Morphological changes of avian cells expressing the v-myb oncogene or ¢-myb proto-onco-
gene were studied by means of electron microscopy. Expression of both genes lead to distinet morphological
changes of these cells. The nucleus of LSCC-BM2 cells espressing v-myb gene was of normal size but usually
of irregular shape. It contained large unravelled nucleoli with typical interstices in some cells. Small nucleolar
structures were also localized in the periphery of nuclear membrane. Nuclear envelope revealed reduced peri-
nuclear space between two membranes, LSCC-BK3 cells expressing the c-myb gene were characterized by
distinctly enlarged nucleus, in most cases of irregular shape. It contained only one nucleolus markedly en-
larged, often unravelled, with apparent interstitial area. Nucleoli with nucleolonemas were observed in some
cells. Nuclear envelope formed by two abscure membranes showed reduced perinuclear space. Topographic
localization of v-Myb and c-Myb protein products was not basically different, both being detected in the
nucleus of avian cells. v-Myb and ¢-Myb markers were distributed mostly in clusters, usually associated with
interchromatin granules, but some marker was associated also with the nuclear membrane. Both Myb products
were never detected in nucleolar structures of avian cells. Morphological changes of avian cells expressing
myb genes and topographic localization of Myb proteins in these cells were different from those found in the
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insect cells expressing myb genes. The observed differences are discussed.
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Introduction

c-myb gene belongs to the members of proto-oncogene

family many of which play a key role in the regulation of

normall cellular growth and differentiation. Although the
exact function of most proto-oncogenes is unknown, the
protein product of c-myb, the p75“™*, is involved in regula-
tion of differentiation and proliferation of haematopoietic
cells (Gewirtz and Callabretta, 1988; Frampton et al,, 1995).
v-myb oncogene represents a truncated and point-mutated
version of ¢-myb proto-oncogene (Lipsick and Baluda, 1986)
and its product p48v™ possesses the characteristics of tran-

medium

scription factors. Both ¢-Myb and v-Myb are transactivat-
ing proteins containing three (c-Myb) and two (v-Myb) re-
peats of 52 amino acids, highly conserved, which are re-
sponsible for their DNA-binding activity (Klempnauer and
Sippel, 1987; Biedenkapp ef al., 1988). They contain also
several domains responsible for the regulation of their trans-
activating function (Klempnaueret al., 1989; Garrido et al.,
1992).

The initial attempts to understand the mechanism of ac-
tion of oncogenes and proto-oncogenes involved the sub-
cellular localization of their gene products. It was found
that ¢-myb proto-oncogene and v-myb oncogene belonged
to the cellular and viral oncogenes, the products of which
reside in the cell nucleus (Boyle ef al., 1984; Klempnauer
et al., 1984). A precise determination of subcellular distri-
bution of oncogene products and study of their interactions
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(Fig. 7, arrowhead). Both v-Myb and c-Myb products were
never detected in nucleolar structures of avian cells.

Although Myb protein products have been descriebed to
be associated with cell nuclei (Boyle ef al., 1984; Klemp-
nauer et al., 1984), published data on their interactions with
chromatin and nuclear matrix differ substantially (Boyle et
al., 1985; Klempnauer, 1988; Shen-Ong, 1990). Their lo-
calization in avian cells may suggest that Myb proteins pref-
erably interact directly with the transcription complex. This
is in accord with data on another product of oncogene also
residing in the cells nucleus, the Myc protein, which was
co-localized with a small nuclear ribonucleoprotein, rais-
ing the possibility that these nuclear constituents may func-
tion in related processes (Spector et al,, 1987). However,
some interaction of Myb proteins with nuclear membrane
of avian cells was also detected, suggesting possible coop-
eration with nuclear matrix. Some nuclear matrix proteins
are known to play a role of transcription factors (Guoet al.,
1995).

Topographic localization of Myb proteins in avian cells
is substantially different from those found in insect cells
infected with recombinant baculovirus containing v-myb or
c-myb genes (Stokrova et al., 1995). Whereas our data ob-
tained on inscct cells indicated preferential interaction of
Myb proteins with nucleolar structures, their interactions
with other components were much less intensive. Despite
basic difference in structure of both cell types and myb gene
expression, these findings revealed different interaction of
Myb proteins with structural components of avian and in-
sect cells, suggesting that they might participate in differ-
ent processes.
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