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4053 HILGARD AVENUE

Rabinow, Leonard LOS ANGELES, CALIFORNIA 90024-1806
Biological Laboratories FAX IR

Harvard Unviersity :
Cambridge, MA 02138

Dear Colleagues:

! would like to use information from the clone list to construct a "physical map" of the Drosophila genome. You
have {a) clone(s) listed, as described below, so | would like to enlist your help. What | need for this project are
the names and locations of chromosome rearrangement breakpoints that lie within the region of your clone/walk.

Please take a faw minutes to complete this form and return o me by FAX or mail. It wiii be most usseful if you
can update your ¢clone sizes and make more exact your clone locations. Make any other changes you want also,
List the rearrangements and which. breakpoints you have identified. Any cytologically visible rearrangement
(deletion, inversion, translocation, transposition, duplication) is useful. Please indicate if the same citation is 'the
best reference, or indicate a better one (or a personal communication),

F thank you for your help as always. With your prompt and generous support | I to show you the -
results in March at the Chicago fly mesting.
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-':Josage-sensitive modifier of retrotransposon-induced
alleles of the Drosophila white locus

Leonard Rabinow and James A.Birchler

The Biological Laboratories. Harvard University, 16 Divinity Ave..
Cambridge. MA 02138, USA

Communicated by M.Ashburner

The apricot allele of the white locus results from the
insertion of the retrotransposon copia. Mutations in a
newly discovered locus, the Darkener-of-apricot (Doa),
suppress w? and some of its revertants. Of 44 other
white alleles tested, only w7 is affected by Doa,
although, in contrast, it is enhanced l:g Doa mutations.
The Dea lecus modulates w* and w° expression as a
function of its own dosage. Mutations in Doa are
dominant suppressors or enhancers and are recessive
lethals. Rare Doa mutant homozygotes escaping lethality
demonstrate extreme phenotypic suppression of w* and
enhancement of w7, RNA from w? is substantially
wild-type in structure in escapers, although reduced in
quantity.

Kev words: copiu/Drosophila/enhancement/retrotransposon/
suppression

Introduction

Insertion of transposable clements is a major cause of
spontancous  mutation in eukaryouc organisms (Bender
er al.. 1983: Modollel er al., 1983; Levis et al.. 1984;
Silverman and. Fink. 1984: Cumpuzano ef al.. 1986: Nusse,
1986: Morse ¢t af.. 1988) Similarities between certan
transposable elements and mammalian retroviruses have been
extensively noted. and include seguence homologies. overull
organization of encoded genes (Scherer er al., 1982 Shibu
and Suigo. 1983: Kugivama er of.. 19830 Mounm and
Ruhin, 1985: Muarlur er «f.. 1980). and the replication and
transposition through RNA imermediates of the yeast Ty
clement (Boeke ef af.. 1983). and apparently the Drosophila
copig transposon (Flavell, 1983 Kikuchi er ef.. 1986). These
similarities have led 1o the term retrotransposon 1o describe
trunspusable elements that replicate and transpose through
an RNA intermediate (Bucke o af.. 1985). As opposed
v retroviruses, however, retrotrunsposons have not been
reported o have intercetlular mobility.

Second-site modifiers that enhance (increaseh. of sUppress
(decrease) the severity of the phenotype associated with
trunsposable element insertion have been deseribed 1n yeus
and Drosophila (Modolell e af., 1983 Winston e af.,
1984u. 1987; Kubli. 1986; Fussler and Winston, 1988,
Mummalian mutations due o she INerion o reroy ey
an also be affected by mutations in second-site muditiers
{Levy e af., 1982, 1Y8S: Traina-Dorge er al . 1985)
Sceond-site modifier genes may define functions encoded
by host genes, utilized by the transposon. For example. many
Drosophila retrotransposons are differenuatly expressed
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during development, implying responsiveness to develop-
mentally regulated cues (Schwartz ef al., 1982; Parkhurst
and Corces, 1987). Several mutations affecting Ty and
solo-LTR insertions in yeast have both specific and/or
pleiotropic phenotypes, implicating them as modifiers of genc
expression {Winston et al., 1984a,b; Clark-Adams and
Winston. 1987 Neigeborn e al., 1987; Clark-Adams e al..
1988).

Suppressor and enhancer mutations almost certainly define
4 number of different processes, since many of them are
additive in their effects (Mount et al., 1988; Rutledge er al..
1988: Rabinow and Birchler, in preparation). or have
differing effects on the transposons acted upon. For example.
mutations in SPT3, SPT7 and SPT8 genes suppress the cffects
of Ty and delta (Ty-LTR) insertions, and also change the
pattern of transcription from delta elements (Winston et al..
1984b. 1987). Mutations in the SPT6 penc have no effect
on the transcription of Ty elements, although they suppress
at least one of the same mutations suppressed by SFP73
mutations {Clark-Adams and Winston, 1987).

In Drosaphila, several récessive mutations in second-site
modifiers have been described which affect specific
retrotransposon insertions at various loci (Green. 1959:
Madotlel er al., 1983 Parkhurst and Corees, 1985: Chang
ef af.. 1986: Searles and Voelker, 1986). The mode of action
of these modifiers has been examined in u few cases. with
cffects scen on the RNA of the transposable element, and/or
on the product of the locus into which the element has
inserted. One of the characterized retrolransposons. gypsy.
is responsible for the mutations ¥~ and f', among others
(Modelle] e af.. 19831, These alleles are suppressible by
mutations in si(f) and su(Fhp. both of which partially return
transcript levels of the host gene 1o normal (Parkhurst and
Corges. 1985, 19864,b1.

The rule of these modifier loct in normal Drosephile genc
expression and development remains unclear. although w
leust two of these genes are vitak o the fly. The stedf) locus
can mutate 1o a recessive or hemizygous lethal form (Dudick
er al.. 1974 Russell. 19741, while some alleles of suifhw)
are sterile in homozygous females (Lindsley and Grelt,
1969, A third modifier locus, the sunes. has been cloned
and autoregulates its expression at the Jevel of sphicing (Chou
et al.. 1987 Zachar et af., 1987). 1ts gene product 1s thought
to plus a role in the production of cupia RNA although no
pleiotropic or specific effects on host pene expression have
vet been reported.

Here we describe the identification and characterization
of the Doa locus. a second-site modifier of w" with
previously undeseribed  properties. Doa mutants are
domimnt suppressors of the copig imernon allele, w™,
while extra wild-type copies of the Doa tocus enhance w.
All mutant Do alleles are associated with recessive lethalins
Finally . the RNA originating from w* 1s drastically abered
in both quantity and quality in rure homozy gous Do mutants
escaping lethality,
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