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It’s not much to look at under an electron microscope:

Tetrahymena thermopila is a simple, single-celled organ-

ism covered with hair-like appendages called “cilia.” But

the study of this humble

form of life is leading to

important insights in

fields as divergent as

medicine and environ-

mental science. 

“These organisms

are good models for

mammalian biology,” explains Dr. Ronald Pearlman of

York University, who has been exploring

the secrets of Tetrahymena for years.

They’re much easier than human cells

to grow and manipulate, but they have

similar components.

Key among those components are the cilia. In humans,

cilia perform functions as diverse as providing connections

in the nerve cells in our eyes and keeping dust from

entering the lungs. And problems with cilia can lead to

diseases of the lungs, kidneys and neural system.

Dr. Pearlman and his colleagues are studying

Tetrahymena—and other single-cell organisms—using

the advanced tools of York’s Core Molecular Biology and

DNA Sequencing Facility, a lab funded in part by an

investment from the Ontario Innovation Trust. Employing

state-of the art techniques that include X-ray crystallography,

mass spectrometry, and nuclear magnetic resonance

spectroscopy, Dr. Pearlman has isolated and identified

P R O F I L E S  F R O M  T H E  F R O N T I E R S  O F  R E S E A R C H  A N D  I N N O V A T I O N  I N  O N T A R I O

• potential new treatments
for disease, including 
cancer

• improved environmental
quality, due to more rapid
testing and more funda-
mental understanding of
environmental factors
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many of the key proteins

in the cilia of

Tetrahymena thermopila.

The next step is to deter-

mine what role these pro-

teins plays in how cilia

develop and function.

This is scientific research

at a very fundamental

level, but Dr. Pearlman’s

work is helping to lay the

foundations for potential

treatments of cilia-related

illnesses. 

The York facility is

delivering dividends in

other areas as well.

Researchers working in the lab recently patented a pro-

cedure that will help in the develop-

ment of drugs targeting an essential

enzyme, resulting in potential

new anti-fungal, anti-viral and

anti-cancer therapies.

Recently, Dr. Pearlman’s

research has also shed light

on the potential

usefulness of the

versatile Tetrahymena

in a very different con-

text: environmental science. The

traditional approach to environmental research has been

to expose species of animals, birds and fish to various

compounds, and then monitor for results. But such stud-

ies can take years, and often don’t reveal what’s happen-

ing at the level of the cell.

Dr. Pearlman is now looking at ways to use

Tetrahymena as a model in this area as well. By working

with single-celled organisms, and the kinds of sophisti-

cated tools available at the York facility, scientists may

be able to test for adverse environmental effects much

more quickly and easily—and understand those effects

at a fundamental genetic level.

One cell—many applications! 
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