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Male-biased protein expression discovered in
fruit flies

November 26 2021

Drosophila. Credit: Wikipedia

Fruit flies (Drosophila) are important model organisms for biological
research. Molecular tools exist that can turn on (or induce) gene
expression in fruit flies, allowing researchers to learn more about the
functions of the genes that they manipulate. Researchers at the
University of Tsukuba were studying one such system when they
unexpectedly noticed that protein expression was higher in primordial
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germ cells from males.

Germline cells, which pass on genetic material to the offspring, are of
particular interest for genetic manipulation because any modifications
made in the germline will be passed on to the entire offspring. The
germline cells develop from a population of cells known as the
primordial germ cells and are present throughout the life cycle of the fly,
from embryos through to adults.

A system called Gal4-UAS is commonly used to induce gene expression
in Drosophila. This involves an Upstream Activation Sequence (UAS)
and a protein called Gal4, which binds to the UAS sequence and
activates downstream gene expression. There are three main UAS
vectors, and the researchers were interested in measuring the expression
induced by the different UAS vectors in germline cells from various
stages of the fruit fly life cycle, from the primordial germ cells through
to germline cells in embryos, larva, and adults.

To do this, they used the Gal4-UAS system to express a gene known as
Green Fluorescent Protein, or GFP, in male and female cells of various
stages. The results of this can be observed using a fluorescent
microscope, as the cells expressing GFP glow green. They then noticed
that the male primordial germ cells showed consistently stronger GFP
expression than female cells.

"This male bias in protein expression persisted regardless of the UAS
vectors used or the type of fluorescent protein expressed," explains
Professor Satoru Kobayashi, senior author, "suggesting that this reflects
the underlying level of protein expression within the male cells." When
they went on to investigate the amount of protein produced in the cells,
they saw that male cells had more protein synthesis occurring.

Sex differences are observed in the early germline, and this newly
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observed male bias of protein synthesis may be a cause of these
differences. The functional and biological significance of this bias is not
yet known, but this work has opened a new avenue for research.

The article, "Male-biased protein expression in primordial germ cells,
identified through a comparative study of UAS vectors in Drosophila,”
was published in Scientific Reports.

More information: Masaki Masukawa et al, Male-biased protein
expression in primordial germ cells, identified through a comparative
study of UAS vectors in Drosophila, Scientific Reports (2021). DOI:
10.1038/s41598-021-00729-1
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