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cientists have wondered for decades
why mammals’ brains are so large relative to
their body size, but for the most part all they
could do was guess. The fossils that could
give paleontologists clues to the earliest
development of the mammalian brain are
hard to come by, and the in-depth study that
would offer better clues meant destroying 190
million-year-old fossils from China. It wasn’t
worth the cost, so researchers were left to
guess, relying primarily on comparative studies
of living mammals.
However, advances in technology—in
particular the use of computed tomography
(CT) technology similar to medical
scanners—have for the first time allowed
scientists to reconstruct the Jurassic-era fossils,
giving them a glimpse—literally—into the
brains of these early mammals, and giving
up some of the secrets of their earliest brain
development.

The Nose Knows

why mammals developed large brains
by Gina Farrell, Director of Media Relations

TECHNOLOGY LENDS
NEW PERSPECTIVe
According to a research article published
last month in the prestigious journal Science, an
improved sense of smell was the main factor
in the development of mammals’ large brains.
This is extraordinary news for the scientists
trying to learn more about the development
of mammals, and extraordinary news for
St. Mary’s University. As it turns out, one of
the three authors in this monumental scientific
breakthrough is St. Mary’s Assistant Professor
of Biological Sciences Thomas E. “Ted”
Macrini, Ph.D., who joined the St. Mary’s
faculty in 2009.
The Science article is born of Macrini’s
doctoral dissertation work, which he
conducted along with Tim Rowe, Ph.D.,
professor in the Jackson School of Geosciences
and director of the Vertebrate Paleontology
Laboratory at the University of Texas, and
Zhe-Xi Luo, Ph.D., curator and associate
director for Research and Collections at
the Carnegie Museum of Natural History.
Their work on the article, “Fossil Evidence
on Origin of the Mammalian Brain,” was
published in the May 20, 2011 issue of Science,
a major accomplishment in and of itself.
“The heart and real strength of an academic
program is its faculty whose members
continue to excel in the classroom, in research,
and in service to the University and to the
community,” said Winston Erevelles, Ph.D.,
dean of the School of Science, Engineering
and Technology. “I am proud that Dr.
Macrini’s co-authored paper has been selected
to appear in Science—a very competitive
journal with significant impact and prestige.”
While mammals first emerged about 200
million years ago, the oldest mammal fossils
are mostly small jaws and teeth, and only the
occasional skull. Even then, these tiny fossils
are only a few centimeters long, providing no
way to take a closer look without destroying
them, according to Macrini. The CT
technology allowed Macrini and his colleagues
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to not only look inside the paperclip-sized
skull without harming it, but also produce
three-dimensional negatives of the skull’s
interior, giving researchers a new perspective.
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Sense of Smell
Determines Brain Size
“This is the most comprehensive study yet
undertaken using computed tomography to
study the evolution of mammalian skulls,” said
Macrini. “And it’s exciting to see these new
insights emerging from years of intense labor.”
For the study, the team CT-scanned
more than a dozen early mammal fossils and
more than 200 living species over the course
of a decade, using the High-Resolution
X-ray Computed Tomography Facility at
the University of Texas at Austin, which is
a national shared facility supported by the
National Science Foundation. The scans are
archived online and freely available to the
public and other researchers, allowing this
technology to be widely available.
So, if smell was the primary catalyst in
mammals developing large brains, why do
some animals, such as dogs, have far superior
olfactory ability than, say, humans? Rowe
explains it this way: “When you make one
sense better, it is usually at the expense of
something else.” In the case of humans, smell
may be less prominent to make room for
more developed vision and hearing abilities.
Similarly, birds have traded better olfactory
for improved vision, whales for better hearing,
and bats for echolocation (the sense bats use to
navigate in the dark while hunting).
Professor Engages StudentS
in New Studies
While this article in Science has brought
Macrini and his colleagues international
attention for their pioneering research, it’s
not what Macrini does on a daily basis at
St. Mary’s. In addition to the biology classes
he teaches, Macrini also leads a group of
St. Mary’s students in some groundbreaking
research in another field altogether: looking
for causes to the pain caused by osteoarthritis.
His work looks at baboons at the Texas
Biomedical Research Institute, attempting
to learn more about what can be done to
ease the pain experienced by humans with
osteoarthritis.
The unassuming Macrini doesn’t say
much about the magnitude of authoring an
article in Science, but he knows it’s a major
accomplishment. “This is a monumental event
in my career,” he said, but quickly pointed out
that he is not a scholar who intends to follow
only one course. “I like the direction that my
current research on osteoarthritis is going. It
is going to help a lot of people if we are able
to learn more about this disease and help
them. And that’s important to me because it is
within the mission of the University as well.”

Available online at www.sciencedirect.com

The cover of the Journal of Archives of
Biochemistry and Biophysics features
Daubner’s figures.

This has been an eventful

semester for St. Mary’s biological
sciences faculty. S. Colette
Daubner, Ph.D., associate

professor of biological sciences,
recently authored a review of a
decade’s worth of research on

the enzymes involved in human
diseases such as Parkinson’s and
high blood pressure. Her article

was published in the April 2, 2011
issue of the Journal of Archives of
Biochemistry and Biophysics. Her

figure showing a protein structure,
tyrosine hydroxylase, was selected
as the journal’s cover art.

Winston Erevelles, Ph.D.,

dean of the School of Science,

Engineering and Technology, said
having two professors recognized

by prestigious journals this spring
is a positive indicator. “These are
indicative of the caliber of the
faculty in the Department of

Biological Sciences and the school

at large. Drs. Macrini and Daubner
exemplify our community of
teacher scholars and have a

profound and lasting impact on
our students,” Erevelles said.

Of note, Daubner’s co-author

on the article was then-St. Mary’s
student Tiffany Le (B.S. ’10), who
is now a medical student at the

University of Texas Southwestern
Medical Center at Dallas.
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