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Technology

Chih-Fei Kao, ph.D.

The Drosophila Neurobiology Lab has
two major research directions: the Aging Brain
and the Drosophila Tumor Model. Current
studies have linked a broad spectrum of
cellular events, diseases, and behavioral traits
with the aging of animals. My lab is interested
in studying the phenotypes and molecular
mechanisms associated with the aging process
of central nervous system using the fruit fly
model. Given the relatively short lifespan,
Drosophila is considered one of best animal
models for the aging studies. Through NGS
analyses of the aging fly brains, we were able
to identify a collection of genes and small
RNA species showing differential expression
patterns. These genes and small RNAs are
potential candidates related to the brain aging
machinery and markers. Particularly, we
focused on the gene family of small heat shock
proteins (sHSPs) and demonstrated some
sSHPs have the capability to modulate the life
expectancy of Drosophila. It will be interesting
to learn what are the cellular events triggered
by sHSPs and the mechanisms to regulate the
expression levels of sHSPs as age progresses.
Along with the NGS studies, we are also
interested in the phenotypic analysis of aging
neurons and glial cells. Specifically, distinct
types of brain cells may employ specific aging
mechanisms and degenerate with different
paces. Lastly, at the level of organism aging,
we formulated a specialized behavior assay
that allows us to faithfully assess the cognitive
status (an indicator of brain function) of
Drosophila. With this robust behavior assay,
we were able to explore the changes of
Drosophila cognition under distinct
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experimental conditions, such as in the aged
animals and animals with neurodegenerative
symptoms. More importantly, this Drosophila
cognition assessment platform will be used to
screen/test drugs/treatments beneficial to
neurodegenerative diseases.

The next direction in the lab is to establish
the Drosophila Tumor Model. We have
successfully built the human glioblastoma
(GBM) model in fruit flies via the ectopic
expression of oncogenic human ERBB/HER
genes. Besides characterize the tumor
phenotypes and physiology, we realized the
Drosophila Tumor Model can be used to study
several questions. First, the oncogenic capability
(tumor driving force) of mutations identified
from clinical tumor samples can be quickly
assayed and evaluated. Second, the potential of a
given oncogenic to induce multiple types of
tumor can be explored using the Drosophila
Tumor Model. Third, given the tumorigenesis
usually depends on the interactions of multiple
oncogenic mutations, it is much experimentally
feasible to recreate similar genetic background
in the fruit fly model. Therefore, with the
Drosophila Tumor Model, we like to create
Drosophila avatars bearing multiple genetic
changes akin to those of a cancer patient. Most
importantly, the genetically personalized fruit
flies can be used to screen/test cancer
drugs/treatments.
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