


Disruptions in Embryo Development
I study mutations that disrupt embryonic development in mice.
When embryos die, I look at their defects and search for the genes
that are responsible of those malformations. My studies are focused
on defects that affect the embryos at their very early stages, when
the embryos are just groups of cells that need to grow and reor-
ganize to form an adult animal. I am interested in understanding
how the embryo acquires its characteristic shape, a process called
morphogenesis. 

We know that three basic mechanisms mediate morphogenesis:
cell growth, cell movements, and cell specification. How these
mechanisms are coordinated to generate tissues and organs during
embryogenesis is still a mystery. 

The Parallel between Embryo Development and Cancer
Studying how cells form parts of the embryo can reveal many
things. For example, during cancer, cells can metastasize, and that
process is directly related to one of the morphogenetic events we
study. In one of the very early development stages, some cells
separate from the layer they form and migrate. These processes 
of delamination and migration are very similar to the ones that
produce cancer later in the life of the individual. Studying the

genes that regulate whether cells are able to detach from their
neighbors and populate other locations can help us understand
how to control metastasis. 

It is well known that genes identified as markers for cancer play
important roles in embryo development. This makes mouse devel-
opment a useful model system. My research group wants to know
how genes control embryonic development. What do they tell us
about how an embryo develops? What would this knowledge tell
us about how cells behave? What is the correlation to human 
disease—cancer, in particular?

Embryonic Lethality
Aside from its application in cancer, our research is also impor-
tant for the prevention of human congenital malformations and
miscarriage during pregnancy. All the mutations we study cause
embryonic lethality, and therefore the genes involved likely cause
embryonic death in humans, too. The embryonic defects that
cause spontaneous abortions are very difficult to study in
humans, since in most cases embryonic tissues are lost by the
time women reach the clinic. Studying mouse embryos will allow
us to identify those genes that are required for proper embryonic
development in mammals. Knowing the genes that are important, 
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we will be able to do genetic testing in
parents and determine if they have a pre-
disposition for an abnormal pregnancy or
to carry babies with developmental defects
and disease. This, which has been portrayed
in science fiction movies, is starting to be a
reality. Today, genetic testing is available
for a myriad of human diseases. More
knowledge about the genes important for
embryonic development will translate into
more tests and healthier babies. 

A Mutant Called Chato
We are currently working on three differ-
ent mutants that affect different embryonic
processes. We recently published our
results on the analysis of a mutant we call
chato, which means short in Spanish and
refers to the shorter length of the mutant
embryos. We found that chato embryos are
shorter than normal, but growth is not
affected. Rather, chato mutants fail to
reorganize cells properly, so that embryos
end up being chubby instead of elongated.
We found that chato controls convergent
extension, a process well known to pro-
mote elongation of the embryo in other
model organisms. Even though this process
has been known for more than a century,
the genes that control convergent exten-
sion in mammalian embryos had not been
discovered. We uncovered one of them, a
zinc finger protein. My group is now try-
ing to understand how chato functions to
promote the correct reorganization of cells
within an embryo. 

We discovered that chato also has a role in
the control of placenta formation. The pla-
centa is an extraembryonic tissue that
mediates the exchange of nutrients
between the mother and the fetus during
pregnancy. If the placenta does not form,
the embryo cannot survive. Many sponta-
neous abortions in humans are caused by
placental failure. We are studying the
defects in chato mutants to get a better
understanding of how the placenta forms.

Two other projects in the lab focus on
mutants that affect how cells adhere to
each other and how they grow. 

Teaching
When I was a graduate student in Spain, 
I had some experience with guiding under-
graduate students through their lab courses.
This was a very gratifying experience that
uncovered my calling for teaching. However,
I always wondered if I knew enough, or I

had to keep on learning. This way, teaching
became my challenge. Luckily, my current
position at Cornell allows me to do both: 
I can do research—continue learning new
things—while I pass on to my students
what I have learned. This influenced my
decision to come to Cornell: I got job
offers that entailed much lighter teaching
loads in areas completely unrelated to my
field of work. At Cornell I could teach in
my area of expertise with a reasonable
teaching load that still lets me focus on
research—a full semester of teaching plus
participation in graduate student courses
and seminars. It appealed to me because 
I always wanted to teach, and it became
the big challenge I wanted to tackle. 

Why Science?
I was raised in a middle-class family in
Madrid, Spain, and most of my family
members are in business or industry—
grandfathers, parents, and uncles. My
father expected me to study for an MBA.
He said, “If you want to study biology, you
can do that, but why don’t you at the
same time study for an MBA? And I’ll pay
for it.” I asked, “Dad, why would I do that?
I just want to learn biology.” Paradoxically,
it was my Dad who always encouraged my
brother and me to look inside of things
and find out how they work. Not surpris-
ingly, my brother chose the mechanical
side of things and became an engineer. 
I chose the biological sciences. 
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Fascinating!

My research group wants to know how genes
control embryonic development. What do
they tell us about how an embryo develops?

In an unexpected turn in the research, we
discovered that one of our mutants had
defects in the development of the placenta, a
structure that mediates the exchange of
nutrients between the mother and the fetus.
Many spontaneous abortions in humans are
caused by placental failure. 

Today, genetic testing is available for a 
myriad of human diseases. More knowledge
about the genes important for embryonic
development will translate into more tests
and healthier babies.

It is well known that genes identified as
markers for cancer play important roles in
embryo development. This makes mouse
development a useful model system.

Even though this process has been known for
more than a century, the genes that control
convergent extension in mammalian embryos
had not been discovered.
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Garcia-Garcia at the lab with (l. to r.) Chung-Sian Seow,
Zhihong Lin, Elvin Wagenblast, and Maho Shibata 
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When I went to college and started reading
scientific papers, I realized that science is a
never-ending challenge with one puzzle
after another to solve. It does not matter
how advanced we may look today, there
are years and years full of challenges and
things to discover ahead of us. This thrills me. 

Feeling the Thrill of Working in Science
As an undergraduate, I began work in an
immunology lab because it was closely
aligned with medicine, my original interest.
Later, I searched for a lab in which I could
better connect with colleagues, and I landed
in a lab working on Drosophila (fruit fly)
development. There, I studied neurogenesis
with colleagues who exuded the excitement
of working in science. This experience kept
me in science despite the many challenges
of this career. It was not easy to make a
scientific career in Spain in the ’90s. In
contrast, science seemed like a career I could
pursue in the United States—it seemed like a
professional choice rather than a professional
risk. This propelled my moving to America
for my postdoc studies and ultimately led
me to continue my career at Cornell. 

For my postdoc studies at Memorial Sloan-
Kettering Cancer Center (New York City), I
took on the challenge of working with a
different model organism and began study-
ing mouse development. My postdoc adviser,
Kathryn Anderson, Developmental Biology,
had developed a novel approach to study
mouse embryogenesis. It seemed a risky
project, but very audacious. I frequently tell
my students that during the first meetings
I attended as a postdoc, people would come
to see our posters with the expectation that
our work would fail. However, I valued
Kathryn Anderson’s courage for taking this
approach, and I felt a thrill exploring where
our research would lead us. Those were
exhilarating times, and eventually we suc-
ceeded in our goals. This success allowed me
to land a job here at Cornell and continue
studying mouse development. I feel lucky
that research has worked out well for me.
Starting my own research group is a very
exciting time in my professional career. 

Why Academia?
Since I was a teenager, I knew I would
never fit into a 9-to-5 job. I spend many

more hours working in the lab and still think
about science once I am at home. I could
not come to work every day without being
intellectually motivated. Science motivates
me. For me, it is a way of life, not just a job. 

Looking Forward to …
Everything! As a new assistant professor,
recruiting and training lab staff and estab-
lishing lab methods take a lot of energy.
But I am looking forward to establishing a
solid research group here at Cornell and to
making progress on our research goals. I
am also looking forward to establishing
research collaborations with researchers at
Weill Cornell Medical College and other
institutions. Science is very competitive,
but the field of mouse development is an
excellent community for collaborative
work. Researchers share reagents and
results—we talk to each other and develop
new ideas together. I am eager to share my
recent results with the scientific community. 

Favorite Spot on Campus
The Cornell campus has beautiful architec-
ture, but the one place on campus that I

The Cornell Campus has beautiful architecture, but the one place on 
campus that I really like is the Mann Library.
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really like is the Mann Library. Today, we
do not have to go to libraries, because
everything is on the computer and on the
internet. However, when I began preparing
for my course, I wanted to see what books
and resources my students would be able
to browse there. In this first visit, I was
captivated by the study atmosphere of the
Mann Library. Everybody is seated, study-
ing, talking, or sharing something. The
scene is intellectually stimulating. The
library is beautiful and so well prepared
for students’ privacy and comfort with
small rooms and big open spaces. Now I
sometimes go there to work with my com-
puter. I also have a wonderful office in
which to work. 

Living in Ithaca
From City to Ithaca. I am a city person—
always lived in cities (Madrid, New York).
Although Ithaca is not a big place, it offers
many attributes that I enjoy in a city, par-
ticularly good restaurants and social
activities. There are plenty of things to do
in Ithaca, but you have to look for them
more directly than in New York City, where
they are there for grabs. If you have five
minutes free, you can do plenty of things
in New York. Here, you have to plan ahead.

Hobbies. I have many hobbies, but the 
predominant one has always been dance.
Since ballet, from age seven, I have con-
tinuously been involved in some kind of
dancing. In Spain I did ballet, flamenco,
and traditional folk dances. Then, during
my postdoc in New York City, I tried tango
and became hooked on it. Actually, during
my interviewing circuit for faculty posi-
tions, I always stayed one extra afternoon
to check out the tango scene and to survey
places where I could dance. Ithaca passed
the test—it has a lot of activities and fan-
tastic dancers. My faculty responsibilities
and the birth of my first son do not leave
me a lot of spare time to dance, but I still
manage to escape from time to time for some
dancing downtown or here on campus at
the Big Red Barn. 

Nature. Even though I miss living in a big
city, here I have nature. Nature is important
to me. Ithaca is an incredible location,
with its lakes, beaches, and waterfalls. 

Everything Is Close. Everything is about
five minutes away, and that is wonderful.
The campus is unbelievable—gorgeous,
fantastic. It is preppy, citylike, and at the
same time peaceful and isolated. I wish
that I could have been an undergraduate
here. 

The Connection to Other Places. Living in
Ithaca you have to go out to see the world,
whereas in New York City, the world comes
to you. I miss seeing tons of people moving
about and the anonymity of it—I like that
feeling of being no one in the crowd.
Luckily, New York City is close. We go there
frequently, sometimes using the fantastic
Cornell campus-to-campus bus. Although
Ithaca is well connected through planes
and roads, it can still be difficult to reach,
particularly during the winter months.
Sometimes I wish there were more and
better transportation options. 

Ithaca as a Place to Raise a Family.
Everyone says Ithaca is a wonderful place
to raise children. Now that we have a son,
almost age one, we agree. The recently
opened Cornell Childcare Center is a 
big help toward maintaining an active
professional life. 

The Last Word

Moving Things Forward
The place where you work plays a role in
your professional future. It helps to be at
Cornell, but ultimately it is you, your spirit
and your drive, that moves you forward. If
you have what it takes to make it, you can
probably make it anywhere. 

Cornell is known for engineering and
physics. I think this is Cornell’s signature. 
I am looking forward to experiencing how
the New Life Sciences Initiative brings
excellence and prominence to the biological
sciences, as well.

For more information: 
E-mail: mjg75@cornell.edu
Website: http://faculty.cit.cornell.edu/mjg75
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Years as Cornell faculty
3.5 

Came to Cornell from
Memorial Sloan-Kettering Cancer
Center, New York City

Favorite spot on campus

Mann Library

Cornell’s research distinction
Engineering and physics 

Cornell’s trademark
Dynamic, intellectual place; 
beautiful campus

I am also
A dancer, particularly tango
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