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From sex chromosomes to sex determination in Lepidoptera
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Dr. FrantiSek Marec (Institute of Entomology, Biology Centre CAS, Ceske Budejovice, Czech Republic)
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Understanding of complex sex chromosome evolutions in wood white butterflies
EXACOFIVEOBEMHRERELCERBIZTHT

Dr. Atsuo Yoshido (lwate University and CAS)

3. 16:45~17:30

Gain and loss of odorant receptor genes leads to variable organization among Ostrinia moths
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Dr. Yuji Yasukochi (Institute of Agrobiological Sciences, NARO)
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EE (Abstract)

1. 15:30~16:15

From sex chromosomes to sex determination in Lepidoptera

Dr. FrantiSek Marec (Institute of Entomology, Biology Centre CAS, Ceske Budejovice,
Czech Republic, marec@entu.cas.cz)

Moths and butterflies (Lepidoptera) have sex chromosome systems with female heterogamety (WZ/ZZ

or derived variants). However, the actual mechanism of sex determination is largely unknown. Only
recently the primary sex-determining factor was discovered in the silkworm (Bombyx mori). In this
model species, the W chromosome encodes the Fem piRNA, which promotes femaleness by
downregulation of the expression of a Z-linked gene, Masculinizer (Masc), promoting male
development in the absence of the W chromosome. However, little is known about the role of W
chromosome in other Lepidoptera. The W chromosome is a novelty in Lepidoptera, as it is absent in
the sister order Trichoptera (caddisflies) and in the most primitive moths such as Micropterigidae. Our
recent data on the W presence/absence in lower Lepidoptera, together with conserved synteny of Z-
linked genes, suggest the multiple origin of the W chromosome, although its single origin followed by
repeated losses cannot be ruled out. Recent findings in wild silkmoths (Samia cynthia ssp.)
guestioned the conserved role of W chromosome in determining the female sex. Hybrids of wild
silkmoths from crosses between geographical subspecies with different sex chromosome constitutions
produced offspring, in which the W chromosome was inherited by both genders without any effects on
their fitness. Little is also known about sequence composition of lepidopteran W chromosomes
because they have mostly been excluded from whole genome sequencing projects due to the high
amount of repetitive sequences. We have developed a straightforward strategy to analyze the W
chromosome DNA. In the diamondback moth (Plutella xylostella), we prepared DNA samples of the W
chromosome by laser microdissection for next-generation sequencing. The obtained W-sequence
reads were used for read mapping on a PacBio female genome assembly to identify large W-contigs.
The W-read-mapping produced a high quality PacBio W-chromosome assembly of 9.6 Mb, mainly
composed of repetitive DNA sequences, but also of genes of viral and eukaryotic origin, most notably
tandemly arranged truncated Masc copies. Interestingly, we have recently identified several genes of
the silkworm sex-determining pathway in the flour moth (Ephestia kuehniella) and also found Masc
copies located in the W chromosome. The function of these copies is currently being tested
experimentally.
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2. 16:15~16:45

Understanding of complex sex chromosome evolutions in wood white butterflies

Dr. Atsuo Yoshido!? (1. Iwate University, 2. Biology Centre of The Czech Academy of
Science)

Sex chromosomes often play important role in sex determinations or fundamental evolutionary process,
such as adaptation and speciation. Thus their evolution and molecular differentiation belong to
most intriguing questions of evolutionary genetics. It has been believed that sex chromosome
rearrangements between closely related species may contribute to formation of reproductive barriers
and facilitate divergence toward speciation. Wood white butterflies of the genus Leptidea (Pyralidae)
are one of good models for studying the relationships between their chromosome evolutions and
reproductive isolations. Three Western Palearctic cryptic species, Leptidea juvernica, L. sinapis, L.
reali clearly differ in their genetic and karyotype characteristics. Recent works reported that their
karyotypes show variable chromosome numbers even within species and they have a unique system
of multiple sex chromosomes with 3-4 W chromosomes and 3-6 Z chromosomes originating from
complex chromosome rearrangements between ancestral sex chromosome and autosome. However
little is known about their molecular genetic markers and genome information. Colleagues of mine and
| are now trying to reconstruct complex sex chromosome evolutions in Leptidea genus and clarify their

role in speciation. To identify genomic regions involved in their complex sex chromosomes, we have



established several genomic tools (BAC library, de novo assembled transcriptome, array-CGH etc.) in
Leptidea species. Using the tools we are analyzing complex sex chromosomes in Leptidea species. In
this seminar, | will introduce a part of our projects in the wood white butterflies.
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Gain and loss of odorant receptor genes leads to variable organization among Ostrinia
moths

Dr. Yuji Yaskochi (Institute of Agrobiological Sciences, NARO)

More than 50 odorant receptor genes are located in lepidopteran genomes, however, little is known
about differences among closely related species, which might lead to phenotype changes in sex
pheromone response and host plant selection. We compared pheromone receptor gene clusters
among three Ostrinia moths, and found variable gene organization due to gene duplications and
subsequent inactivation.
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