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‘In Drosophila, the steroid hormone ecdysone triggers the key
regulatory cascades controlling the coordinated changes in the
developmental pathway of molting and metamorphosis. Ecdy-
sone action is mediated by heterodimer consisting of the ecdy-
sone receptor(EcR) and ultraspiracle proteins (USP). In this
study, the transcripts of functional ecdysone receptors during
development were analyzed by using a RT—PCR assay. The
transcripts of usp and EcR isoforms were detected in all develo-
pmental stages. usp transcripts were detected with nearly equal
amount in all developmental stages. Each EcR isoform have
independent and quite distinct spatial and temporal expression
patterns during development(Table 1). In general, the larval
tissues contain more EcR—B1 than EcR — A, while imaginal di-
scs contain much more of ECR—A than EcR—BI1. This result
suggest that differential combination of ecdysone isoforms with
USP control the hormonally regulated aspect of developmental

dision in different tissues.

INTRODUCTION

The metamorphosis of holometabolous insects which leads
to the dramatic reorganization of the entire body plan, offer
a simple system in which to study the hormonal regulation of
development. In Drosophila melanogaster, divergent morphogen-
tic pathways are initiated at the end of larval development in
response to the steroid hormone 20— hydroxyecdysone(20—
HE). Nearly all larval tissues are histolyzed, the imaginal discs
and abdominal histoblasts differentiate into adult cuticular stru-
cture while clusters of imaginal cells form the internal organs
that replace their larval counterparts (Robertson, 1936 ; Boden-
stein, 1965). These differences in the metamorphic response
of imaginal tissues to 20—HE, as well as differences in the
degenerative response of larval tissues to this steroid, evoke

a fundamental question about metamorphosis. Drosophila EcR
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gene encodes three protein isoforms(EcR~A, EcR—B1 and
EcR—-B2) that posses the same DNA— and hormone — binding
domains but are distinguished by different N —terminal regions
{Koelle et al,, 1991 + Talbot et al., 1993). EcR proteins by them-
selves are not active ecdysone receptors : rather they are acti-
vated by forming heterodimers with USP, another member of
the steroid recepotor superfamily encoded by the Drosophila
gene ultraspiracle(usp, Koelle, 1992 : Yao et al, 1992 : Koelle
et al, 1993 ; Thomas et al, 1993). EcR isoform distribution do
not, therefore, necessarily represent distributions of active rece-
ptors. All three EcR isforms form active receptors when combi-
ned with USP(Koelle, 1992 : Koelie et al, 1993). In order to
understand the ecdysone action during development, qualitative
and quantitative changes of functional ecdysone receptor transc-
ripts were investigated in individual tissues by using a RT—PCR

assay.

MATERIALS AND METHODS

A wild—type Canton—S strain were raised on standard me-
dium. Embryos were collected at two hour intervals after egg
laying. For larval and adult tissues were dissected in Ringer's
solution. A homozygous mutant strain for /(3)ecd — Its(Garen
et al., 1977) was reared on a standard medium at the permissive
temperature, 18C. To analyze the effects of prolonged upshift
to 29°C that elicit an ecdysteroid deficiency in mutant, the cultu-
res were transferred from 187 to 29T nine days after egg laying
and sacrified 3 days after the upshift. For in vitro experiments,
mutant larvae was reared at 29C continuously until the onset
of wandering during the third larval instar. At this time, the
tissues were dissected and incubated in Ringer’s containg 1.8 X
10"® M 20— hydroxvecdysone. Total RNA was extracted by the
method of Huet et al.(1993). The RNA was recovered by centri-
fugation and resuspended in distilled water. To calculate the
amounts of RNA, the absorbances at 260nm and 280nm were
measuerd. As primers we used 20— mer oligonucleotides having
a GC content as close to 50% as possible, preferably placed
in different exons. This allow to distinguish between a band
derived mRNA and a second band that may derived from either
pre—mRNA or contaminating DNA. The first strand of cDNA
was synthesized using RT—PCR Kit(Clontech) according to

manufacturer's protocol. PCR was performed for 35 cycles



B Gweon Park, In Sook Ko, and Se Jae Kin 33
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