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Abstract. The formation of the telson in the Drosophila
embryo, which encompasses all structures posterior to abdo
minal segment 7, is under the control of the «terminal class»
genes. These maternally expressed genes are organized in a
signal transduction pathway which implicates cell-cell interac
tions between the germ cell derivatives (the nurse cells and
oocyte) and the surrounding follicle cell epithelium. Activation
of this localized signal transduction pathway at the termini of
the embryo is believed to specify the domains of activation and
repression of a set of zygotic genes whose interactions specify
the various cell states required for the proper formation of tail
s t r u c t u r e s .

Introduction

Pattern formation in the Drosophila embryo requires the
regulation of maternal and zygotic gene activities to establish
and maintain cellular identities within progressively smaller
developmental fields. Initially, embryonic polarity is set up
along the anterior-posterior and dorsal-ventral egg axes by
maternal gene products, which then permit the subsequent
establishment of restricted domains of zygotic gene expres
sion (see reviews in references 1,2, 3). It has been proposed
that anterior-posterior polarity is determined by the genera
tion of two gradients originating from opposite egg poles (4,
5). The maternal bicoid gene product is responsible for the
morphogenetic gradient originating at the anterior egg pole
(6, 7) while posteriorly localized nanos activity defines a
region in which posterior body pattern can be specified by
other morphogens (8, 9, 10).

In addition to these two gradients that operate along the
anterior-posterior axis, an activity encoded by the «terminalclass» of maternal effect genes is required for the establish
ment of cell fates at each of the embryonic poles (2. 11, 12,
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13). Thus, in embryos lacking maternal «terminal class»
function, both head and tail structures are deleted.

This review focuses on the maternal genes that are in
volved in defining the tail region and the zygotic genes which
are responding to these maternal cues. A recent review of the
genetic control of the other terminus of the embryo, the head
region, which is under the control of both the bicoid and
terminal class system can be found in Finkelstein and Perri
mon (14). Here, we present a summary of the cascade of gene
interactions that are involved in the formation of the telson
and review the evidence for a gradient of «terminal class»
activity.

Structure of the telson

The Drosophila larvae can be broadly divided into head,
thorax, abdomen and tail or telson with each of these regions
being specifically defined by characteristic cuticular land
marks. The telson encompasses all structures posterior to
abdominal segment 7 (A7) (2). Since all of these «tail»
structures can be deleted by mutations at any one of several
loci, i.e., the maternal «terminal class» genes, this region of
the Drosophila embryo constitutes a genetically defined
developmental unit.

I. Cuticular tail structures. The major visible cuticular tail
structures of a fyrst instar larvae are seen in figure IB and
schematized in figure 2A. The tail region is characterized by a
lack of segmental reitiration of structures. A7, which is
virtually indistinguishable from segments A2 through A6, will
be used here as a comparison of segmented from non-
sdgmented tail structures. The literature contains different
terminologies for various tail structures; for this review the
terminology, as well as much of the morphological descrip
tion of the tail, is from Jurgens (15). A7 has well defined
anterior and posterior segment borders. Ventrally the anter
ior cuticle of A7 bears 6 rows of darkly pigmented denticles
which are followed posteriorly by a naked cuticular region.
The dorsal surface is nearly covered by lightly pigmented
hairs of varying thicknesses. Within this dorsal lawn are three
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