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Abstract — Drosophila tumor suppressor HYD is required
for the regulation of cell proliferation, growth and
differentiation. HYD is involved in cell processes at different
levels: it can regulate gene expression by binding to its
promoters, it binds to some RNA for gene silencing and it
participates in protein degradation due to its ubiquitin-ligase
activity. Analysis of Drosophila hyd mutants revealed that HYD
functions depend on tissue and stage of development:
misexpression in larval somatic tissues causes over-
proliferation, defects of meiosis and spermatid differentiation in
spermatogenesis, and massive cell death with occasional
germline overproliferation during oogenesis.
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Motivation and aim

The Ubiquitin-Proteasome System (UPS) is an important
regulator of cell signaling and proteostasis, which are
essential to a variety of cellular processes. Components of
UPS are implicated in regulation of cell cycle progression,
signal transduction, DNA damage response, metabolism and
transcriptional control. E3 ubiquitin ligases play key role in
UPS functioning. Ubiquitin ligases (E3 enzymes) transfer
ubiquitin from ubiquitin-conjugating (E2) enzymes to target
proteins. By determing the selection of target proteins,
modification sites on those target proteins, and the types of
ubiquitin modifications that are formed, E3 enzymes are key
specificity factors in ubiquitin signaling.

One of the most interesting E3 ligases is drosophila tumor
suppressor HYD (hyperplastic disc). It is required for the
regulation of cell proliferation during development.
Mutations in the hyd gene result in developmental
abnormalities that include adult sterility caused by germ cell
defects [1]. In eye imaginal disc HYD function differs from
what is expected for conventional tumor suppressor
behaviour [2]. In eye disc homozygous Ayd mutant clones
induce non-autonomous overproliferation of nearby
tissue [2].

UPS is highly conserved through evolution. Human
orthologue of drosophila HYD — named EDDI1 or UBRS -
was identified in 1998 [3]. UBRS expression is deregulated
in many cancer types, amplification of UBRS5 has been
reported in human breast and ovarian cancer [4]. However,
the mechanism by which UBRS may contribute to tumor
initiation and progression remains poorly defined.

Methods

To define the role of HYD in Drosophila germ line tissues
and reveal the cause of sterility we studied the processes of
spermatogenesis and oogenesis in drosophila 4yd mutants.
We used Bloomington Drosophila stocks: kni hydl5 el
/TM3, Sbl (3718) and yw; PBac{3HPy+}hydC017/TM3,
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Sbl Serl (16256) as the source of mutant Ayd alleles.
Detailed  cytological analysis of oogenesis and
spermatogenesis was performed using fluorescent and
electronic microscopy.

Results and discussion

Analysis of spermatogenesis showed that mutations of
this gene cause multiple cell division abnormalities in
spermatogenesis, but do not lead to hyperplasia of both
generative and somatic tissue [5]. In contrast, main effect of
hyd mutations in oogenesis was massive cell death. However,
about 5% of ovaries contained egg chambers with abnormal
amount of germ cells — 2-4 times higher than in control (32-
or 64-cell cysts in comparing to normal 16-cells). It indicates
1 or 2 extra rounds of cell division of mutant cystoblasts. It
should be noted that Ayd mutations did not affect somatic
follicular cells.

Thus, in different tissues mutations of 4yd lead to various
consequences: overproliferation in somatic tissues, defects of
meiosis and spermatid differentiation in drosophila
spermatogenesis, and massive cell death with occasional
overproliferation during oogenesis. So, HYD functions may
differ depending on cell context. It was shown that HYD can
regulate gene expression at transcriptional level [6] and
translational level, owing to its unique feature — presence of
PABC domain, commonly found in pABP proteins, whose
function is related to mRNA translation. Also it is known that
mammalian EDD plays a critical role in miRNA silencing [7]
and participates in DNA damage response [8]. Interesting,
that E3 ubiquitin ligase activity is dispensable for EDD
function in miRNA silencing. The PABC domain of EDD is
essential for its silencing function.

It is clear that HYD possess many apparently divergent
roles in multiple pathways in different tissues. Earlier studies
have shown that tumor suppressor genes can function in
many tissues, but only in some of them they cause
hyperplasia [9]. Futher researches are required to better
define the role of HYD in different cell processes.
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