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on display
The College’s new Conservatory & Botanical Collection
makes good on its promise to bring the plants of the world
to the people of Minnesota.

Ready
for the
reveal
The new Conservatory
& Botanical Collection
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EXPLORE THE BRAND NEW CONSERVATORY on the University of Minnesota’s
campus in St. Paul. The new space is home to more than 1,800 species with an emphasis
on flora from the Southern Hemisphere. Encounter plants from New Caledonia, South
Africa, Somalia, Chile and other spots around the globe. Learn about plant research,
participate in a botany lab or family-friendly activities, and more!
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A MESSAGE FROM THE DEAN

Collaborating across disciplines
To address complex issues, we need to work together
to make the most of rapid advances in the biological
sciences.

O

ur ability to generate data
at every level has increased
exponentially in recent
decades. New technologies
allow us to edit DNA with ease or
even create life from scratch. These
remarkable advances represent
new and sometimes unimagined
possibilities, including opportunities to
address problems in new ways.
The potential to develop biologybased solutions to health and
environmental issues has never
been greater. But with this has come
increased specialization and less
integration across sub-disciplines
within the biological sciences. That’s
a problem since it will take experts
in multiple fields, within and beyond
biology, working together to develop
solutions.
This fall, I participated in a meeting
convened by the National Science
Foundation on reintegrating the
biological sciences. I spent several
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days in discussion with other
scientists from around the country.
We were asked to think about big
questions in biology. Is there a
universal theoretical framework to
understand robustness and resilience?
How does life persist despite constant
change? How can we use artificial
intelligence to advance biology? It was
an intense few days — both energizing
and exhausting.
Doing this kind of big-picture,
cross-disciplinary thinking is essential
if we are to make the most of the
rapid developments across all areas
of biology.
This has been described as the
century of biology. Advances in the
physical sciences and chemistry
defined previous eras. The biological
sciences is a major driver in our
current era. As a college dedicated
to the biological sciences we have
a special opportunity, and even an
obligation, to lead the way.

One of my highest priorities as
dean of CBS is to help break down
barriers to those collaborations. That is
why when I took on the role more than
four years ago, one of the first things I
did was launch the Grand Challenges
in Biology Postdoctoral Program. You
can read about it on page 16.
The program positions
postdoctoral researchers to pursue
cross-disciplinary projects working
with multiple faculty advisors both
within and outside the College. My
hope is that it becomes a model for
the kinds of collaborations we will
need to solve pressing problems.
Too often scientists struggle to
communicate across sub-disciplines.
As biologists, we also need to get

better at translating our science for
colleagues and the public in order
to do this critical work. We recently
launched a new initiative called the
Impact Exchange with this in mind.
This new model integrates training and
practice, providing our students with
opportunities to hone their skills in a
variety of contexts.
By emphasizing strong
communication skills we set students
up for success outside academia where
distilling and translating complex
science is a tremendously valuable skill.
At the same time, we set the stage for
more productive collaborations across
disciplines.

VALERY FORBES
Dean, College of Biological Sciences

SCISPARK2020
Five minutes, five slides. No limit to the
things you will learn about the living world!
Join us for an evening of fast-paced science “lightning talks” along
with a panel discussion about how to best support equity and inclusion in science. Come early for hands-on science activities.

APRIL 29 � 6-8:30 p.m.
Coffman Union Theater
University of Minnesota
z.umn.edu/scispark2020
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NEW & NOTEWORTHY

An emphasis on impact
Aiming for
the stars
MACY VOLLBRECHT was one
of two U of M undergraduate
students to receive the
prestigious Astronaut
Scholarship this fall. She
studies genetics, cell biology
and development, and spent
more than two years working
with Professor Dan Voytas,
a nationally recognized
innovator in the field of plantgenome modification. She
currently works on a project
to speed up the editing of
potato genes.

“I feel extremely fortunate that [Dr. Voytas] has
continually encouraged me to pursue enriching
opportunities instrumental for my growth as a budding
scientist. These opportunities include applying for the
Astronaut Scholarship, presenting my research and
working with mentors who have supported my increasing
independence.”

Science is central to many of society’s most
critical conversations. A new CBS initiative
launched earlier this year called the Impact
Exchange aims to create opportunities for
scientists (and future scientists) to share
their research with more people in more
ways while raising the visibility of University
research in the process.
“Scientists have an important role to
play in informing policy and educating
the community about the value of an
evidence-based approach and basic
research,” says CBS Dean Valery Forbes.
“However, most scientists are not trained to
translate their research. What it means to
be a scientist is evolving and so are we as
a College.” z.umn.edu/impactexchange.

CBS SNAPSHOT Current Dean Valery Forbes
(right) and former deans of the College (from left)
Pete Magee, Bob Elde and Richard Caldecott at
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the 2019 Recognition and Appreciation Dinner.
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A strong start
Three startup companies underpinned by research rooted in the
College of Biological Sciences received Tekne Awards this fall
from the Minnesota High Tech Association. Tekne Awards spotlight
Minnesota’s science and technology community by honoring
innovation across industries. The companies recognized this
year include Anatomi, Calyxt and NovoClade. Anatomi promotes
the discovery of new treatments for neurological diseases
such as Alzheimer’s, Parkinson’s and ALS. Calyxt uses geneediting technology to develop healthier and more resilient crops.
NovoClade uses synthetic biology to control mosquito populations
and their role in spreading disease using gene-editing technology
to create a line of “sterile” mosquitoes from which only the male
offspring will survive.

FROM TOP LEFT: DESTINY WEAVER, ISSRAA HUSSEIN, MEREDITH SONG AND XIANYI XIONG

SEEDS in the spotlight
Each fall, the University of Minnesota recognizes students exemplifying
excellence in their work in the classroom and on campus with Scholarly
Excellence in Equity and Diversity (SEED) awards. This year, four College
of Biological Sciences undergraduate students received accolades for their
academic achievements and impact in the community.
Meredith Song (Genetics, Cell Biology and Development; Gender, Women
and Sexuality) was recognized for her work relating to food security. Issraa
Hussein (Biology; Spanish) received a SEED award for her work with the
Students for Justice in Palestine. Destiny Weaver (Neuroscience) was
recognized for her work with underrepresented students through the
Northstar STEM Alliance. Xianyi Xiong (Biochemistry and Microbiology) was
lauded for his work supporting fellow international students.

Where the wild things are
The Eyes on the Wild project,
based at Cedar Creek Ecosystem
Science Reserve, continues to
reveal unexpected and often
invisible (to our eyes) moments
such as this red fox transporting
its kit. Citizen scientists view
photos captured by camera
traps set up around the station,
identify animals and record their
behaviors. The volunteers have
classified thousands of photos so
far. Their efforts are creating new
data for scientists to integrate in
their studies. Interested in getting
involved? Go to eyesonwild.com.
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RESEARCH HIGHLIGHTS

TRADITIONS ON THIN ICE
Warmer winters and less reliable ice mean canceled activities
with implications for communities.

B

“The loss of ice roads, century-old
traditions and recreational activities is felt
by communities here in Minnesota and
across the globe.”
—LESLEY KNOLL
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y midwinter, Lesley Knoll typically
sees trucks in the middle of Lake
Itasca. This year it took much longer
for that to happen. With several warm
spells and higher snowfall amounts early
in the season, the ice wasn’t thick enough.
Knoll is the station biologist at Itasca
Biological Station and Laboratories in the
heart of Itasca State Park in northwestern
Minnesota.
In a recent study published in Limnology
and Oceanography Letters, Knoll and
colleagues reported on the cultural impacts
of ice loss on inland lakes and rivers.
“Ice fishing in northern Minnesota is a
staple activity in winter,” says Knoll. “It’s a
reason for people to get together outside
during the long cold months. Not only
that, but it also drives the local economy.
Some northern Minnesota gas stations are
struggling to sell fishing supplies and the
stream of tourists has slowed to a trickle
for resort owners.”
Knoll is part of an international network
of scientists and educators — the Global
Lake Ecological Observatory Network —
that systematically monitors lakes around
the world. Trends point to a rapid reduction
in ice thickness. Recently, Knoll partnered
with a handful of these researchers to
explore how people use frozen lakes and
how thinning ice impacts livelihoods. They
published their findings this fall.
People use ice across the world in

creative ways. Ice roads increase access
to many remote communities, who are
limited to boat access the majority of the
year. In northern Ontario, nearly 50 First
Nations leverage ice roads, which increase
access to medical care and supplies. Just
off the coast of Bayfield, WI, students rely
on ice sleds to bring them to and from the
mainland for school as the ferries don’t run
to the Apostle Islands in the winter. With
less consistent ice, these communities
are becoming increasingly isolated with
implications for social, mental and financial
health.
Recreational pursuits also suffer when
ice isn’t thick enough to support activities.
Ice fishing serves not just as a source of
food, but also as a social activity that binds
communities together. There are hundreds
of ice fishing tournaments in Minnesota
alone. Ski races, marathons and festivals
often rely on frozen lakes as well.
“The loss of ice roads, century-old
traditions and recreational activities is felt
by communities here in Minnesota and
across the globe,” says Knoll.
Communities are already responding to
changing ice conditions. Warmer weather
is testing the resilience of communities
in cold climates as they are forced to
alter activities by pushing back hockey
tournaments, canceling ice fishing festivals
and re-routing ski races.
— CLAIRE WILSON

CUTTLEFISH GO TO THE MOVIES
Researchers used 3D glasses and footage of floating shrimp to
study how cuttlefish perceive depth.

3D

glasses, shrimp movies and
aquariums don’t typically go
together. But those three items
made the equipment list for one group of
researchers.
To test how cuttlefish — a sea creature
related to a squid and octopus — judge
distance to an object, the team trained them
to wear 3D glasses and then played videos
of shrimp on the side of their aquarium.
Cuttlefish would notice the digital shrimp
and then strike at the images.
Depending on how the researchers
manipulated the color of the images, they
could control if the cuttlefish could leverage
one or both eyes. When the researchers
altered the distance between two walking
digital shrimp, each a different color, they
could determine how far or how close the
“prey” was perceived from the cuttlefish.
“How the cuttlefish reacted to the
disparities clearly establishes that [they]
use stereopsis when hunting,” says Trevor
Wardill, assistant professor in Ecology,
Evolution and Behavior and senior author
of a paper on the research published in the
journal Science Advances.
Stereopsis — which requires binocular
vision — is when the brain computes the
differences between two slightly offset
images to estimate how close or far an
object is. Humans use stereopsis to judge
depth, as well.
“When only one eye could see the

shrimp, the animals took longer to position
themselves correctly. When both eyes could
see the shrimp, it allowed cuttlefish to make
faster decisions when attacking. This can
make all the difference in catching a meal,”
says Wardill.
Through this process, investigators
also found that cuttlefish make more
sophisticated stereopsis calculations than
humans. This is somewhat remarkable
given their smaller brain and neural system.
Cuttlefish successfully determined the
distance from anti-correlated stimulus
(i.e., the left and the right eye images have
the same pattern, but are reversed in light
intensity). Humans cannot do this reliably.
“While cuttlefish have similar eyes to
humans, their brains are significantly
different,” says Paloma Gonzalez-Bellido,
assistant professor in Ecology, Evolution and
Behavior and co-author on the study. “Our
research shows there must be an area in
their brain that compares the images from a
cuttlefish’s left and right eye, and computes
their differences.”
Moreover, cuttlefish have the ability to
rotate their eyes to a forward-facing position,
a unique trait that sets them apart from
their relatives, including squid and octopus.
Scientists long thought stereopsis was only
used by higher order vertebrates. Studies like
these are driving scientists to reconsider the
capabilities of invertebrate brains.
— CLAIRE WILSON

“How the cuttlefish reacted to the
disparities clearly establishes that [they]
use stereopsis when hunting.”
—TREVOR WARDILL
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NEW PLANT VARIETIES, FASTER

D

“We have advanced genome-editing
technology, but we needed a novel way to
efficiently deliver gene-editing reagents to
plants. The methods in this paper present
a whole new way of doing business.”
—DAN VOYTAS
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espite dramatic advances in
scientists’ ability to edit plant
genomes using gene-editing tools
such as CRISPR and TALENs,
researchers were stuck using an antiquated
approach. In use for decades, tissue culture
is costly, labor intensive and requires precise
work in a sterile environment. Researchers
use tissue culture to deliver genes and
gene-editing reagents, or chemicals that
drive the reaction, to plants.
“A handful of years ago the National
Academy of Sciences convened a meeting
of plant scientists, calling on the community
to solve the tissue-culture bottleneck and
help realize the potential of gene editing
in plants,” says Dan Voytas, professor in
Genetics, Cell Biology and Development.
“We have advanced genome-editing
technology, but we needed a novel way to
efficiently deliver gene-editing reagents to
plants. These methods present a whole new
way of doing business.”
To eliminate the arduous work that goes
into gene-editing through tissue culture,
Voytas lab members Ryan Nasti and Michael
Maher developed new methods — described
in a paper in Nature Biotechnology — that
leverage important plant growth regulators
responsible for plant development.
Using growth regulators and geneediting reagents, researchers trigger
seedlings to develop new shoots that
contain edited genes. Researchers collect

seeds from these gene-edited shoots and
continue experiments. No cell cultures
needed.
The approaches differ in how the
growth regulators are applied and at what
scale. The approach developed by Nasti
allows small-scale rapid testing of different
combinations of growth regulators with
results in weeks instead of months or years.
“This approach allows for rapid testing so
that researchers can optimize combinations
of growth regulators and increase their
efficacy,” Nasti says.
Maher used the same basic principles
to make the process more accessible
by eliminating the need for a sterile lab
environment.
“With this method, you don’t need a
sterile technique. You could do this in your
garage,” Maher says. He adds that this
technique opens up the possibility that
smaller research groups with less resources
can gene edit plants and test how well they
do.
“Nasti and Maher have democratized
plant gene editing,” says Voytas. “It will
no longer take months in a sterile lab with
dozens of people in tissue culture hoods.”
The researchers used a tobacco
species as their model, but have already
demonstrated the method works in grape,
tomato and potato plants. They believe
the findings will likely transfer across many
species. —CLAIRE WILSON

PHOTO BY KIT LEFFLER

Two new approaches promise a paradigm shift in the
development of gene-edited plants.

ALL ABOUT YOU

Are gene-edited foods the future?
Plant scientist Dan Voytas leads the way using precision
techniques to quickly improve traits in crops we
depend on.

L

ast year, Minneapolis-based
Calyxt introduced a soybean
oil without trans fats for
commercial sale. It was the
first gene-edited food to reach market.
Dan Voytas, a professor of Genetics,
Cell Biology and Development, is a cofounder of the company and remains
its chief scientific officer. Here’s what
he has to say about the future of food,
how language shapes perception
around biotechnology and food, and
the advantages gene editing offers
over traditional breeding techniques.

A decade or two from now, how
will the food available in our local
grocery store change?
There’s an ongoing move toward the
“clean label,” meaning you can understand all of the ingredients: Wheat.
Flour. Butter. Eggs. Things like preservatives or antioxidants are considered less desirable. Yet, so many of
those ingredients are added to food
to overcome some inherently negative attribute like discoloration. This

is where gene editing comes in. It’s
going to improve food ingredients and
make them healthier so we don’t have
to add chemicals or use additives to
achieve the desired outcomes.
Locally sourced food is another area we’ll see continue to grow, I
believe. At Calyxt, all of our grain is
grown in Minnesota, Iowa and the Dakotas, so we can tell what county the
oil came from.

What is something you wish was
better understood about biotechnology as it relates to food crops?
Food is a sensitive topic. A lot of
people have negative connotations of
technology — and especially biotechnology — as it relates to food. With
the first wave of biotech crops, there
was a disconnect. Biotech companies focused on better yields, which
oftentimes meant the focus was on
more herbicide tolerance and pathogen resistance. What we’re trying to
do with gene editing is to actually
provide benefits to the consumer by
making food that is healthier and
more sustainable.

What’s the difference between
food that is gene edited versus
genetically modified?
There’s some confusion about gene
editing and genetically modified organisms [GMOs]. Typically with GMOs,
foreign DNA has been added into a
plant’s genome. That’s not the case
with gene editing, which is similar to
traditional breeding, only much faster.
Gene editing tends to involve inactivating or removing genes, making one
base change at a time, or moving genetic information. There is no foreign
DNA in the product.
Take corn. Compared to teosinte
[a wild ancestor of modern corn],
corn has been genetically modified.
It’s just that that variation occurred
spontaneously over time. Farmers
would go out in their fields, pick a
better producing corn plant and save
that seed to plant the next year. They
were accumulating genetic variation
and essentially created a brand new
species in the process.
Language shapes perception and
the language we have is not quite
up to the task of capturing the many

nuances that can happen when introducing genetic variation naturally or
through editing. At Calyxt, we simply
call it modern breeding.

We’ve been selecting traits for a
really long time as you say, so why
adopt gene editing?
Speed, precision and control. The big
advantage of gene editing is that it’s
highly precise. And after the editing
is done we can sequence the genome
and confirm that we’ve only made this
very specific alteration.

What do you say to people that say
“Well, we don’t even know what all
the genes do yet.”
There’s an existing regulatory process
that really works well to ensure that
there are no negative impacts on people, animals or the the environment.
Plus, with the genes we are editing, we
do know. We have a really good idea
of how they function and how the edit
will change gene function.
— STEPHANIE XENOS
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on display

The College’s new Conservatory & Botanical Collection
on the University’s campus in St. Paul highlights rare plants
from places far from Minnesota.
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“

“The Conservatory is all about bringing
the plants of the world to the people of
Minnesota, and the new facility delivers
on that promise in a big way.”
— Valery Forbes

W

When you walk into the Antarctic Forest, one of four biome rooms in the College’s new
Conservatory & Botanical Collection, the first thing you notice is the smell. The air is
filled with an earthy scent that signals a shift from the outside world into a more vegetal
realm. Antarctic forest may sound like an oxymoron, but it’s a nod to the now-icy
continent’s distant tree-covered past.
Each room elicits a different response, inviting flights of floral fancy and offering
a unique lesson. With its soaring glass canopy and abundance of light, the new
Conservatory brings new life — literally — to campus with rare plants from around the
world.
“The Conservatory is all about bringing the plants of the world to the people of
Minnesota, and the new facility delivers on that promise in a big way,” says Valery
Forbes, dean of the College of Biological Sciences. “At the heart of this endeavor is a
desire to inspire appreciation for plants in people of all ages.”
Visitors to the new Conservatory will encounter the direct descendants of the first
flowering plants from New Caledonia, an island in the southern Pacific. They will cross
paths with caudiciform plants with large succulent bases found living in cliff cracks on
the island of Socotra near the Arabian Sea. They’ll experience warty pebble-like plants
that camouflage themselves into the surrounding rock from the Somali desert in the
Horn of Africa.
The new Conservatory highlights floristic regions around the world with high plant
biodiversity, including many plants that are rare and even extinct in the wild. It’s a
repository of genetic information unlike anything else in the region.
“It’s estimated that 20 percent of plant species globally are threatened,” says Lisa
Philander, the curator of the Conservatory. “At the same time, the number of university
collections like ours, which play a key role in collecting and preserving plants, is in
sharp decline.”
As visitors pass through the entryway into the Conservatory, they might notice
a quote: “In the end, we will conserve only what we love; we will love only what we
understand; and we will understand only what we have been taught.”
For Philander, this speaks to the purpose of the place. “We are guardians of that
incredible inheritance,” says Philander, “and our mission is to inspire and educate the
next generation of conservationists.” — STEPHANIE XENOS
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Flora from far and wide
Each room in the Conservatory contains plants from one
or more “floristic regions” — areas defined by distinctive
plant life — outlined in the map below. The collection is
rich in plants from the Southern Hemisphere, including the
Cape of South Africa, southern Chile, northeastern Brazil,
Socotra and New Caledonia.
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4

Four biomes and 1,800+ plant species
Fitzroya cupressoides
Southern Chile
Antarctic Forest

The new Conservatory includes four
distinct biomes, which correlate to climates:
maritime, arid, subtropical and tropical.
The plants in each room showcase the
incredible diversity of flora in those regions.
“Being able to see, up close and in person,
the shape of a leaf or the curl of a flower
petal gives you a real appreciation for how
plants adapt to their unique environments
and of the incredible diversity of flora,” says
Philander.

Melocactus
Northeastern Brazil
Diverse Deserts

Here’s a little background on each of the
biomes in the new Conservatory:
1) ANTARCTIC FOREST

Climate: Maritime

Leucophyta brownii
South coast of Australia
Mediterranean
Scrubland

Vast forests once spanned a region
now known for icebergs and penguins.
Antarctic forests still exist in small pockets
today in New Zealand, Tasmania and Chile.
In these cool, temperate environments,
mosses and ferns thrive in the wet
conditions. Every available surface in this
shaded landscape is covered in a mat of
spongy green vegetation. Once part of
a supercontinent, similar plants growing
in these far-flung locations are biological
evidence of continental drift.
2) DIVERSE DESERTS

Climate: Arid

Xanthostemon gugerlii
New Caledonia
Ancient Rainforest

Desert environments characterized by a
lack of water and bright light can be harsh
for plants. Yet, these severe conditions
also lead to adaptations that allow plants
to flourish even in the most challenging

environments. Many adaptations evolve
independently in multiple plant lineages,
something known as convergent evolution.
Examples of convergent evolution,
including spines and succulence, can be
seen in the plants.

3) MEDITERRANEAN SCRUBLAND

Climate: Subtropical

The Mediterranean is known for its almost
perfect climate. Did you know that it is
more than a geographic area, though? It’s a
type of climate that occurs in spots around
the world, including South Africa and
southwestern Australia. With paradoxically
infertile soils, Mediterranean Scrubland
hosts a wide range of endemic plants that
grow only in those regions. These climate
regions — with their wet winters and dry
summers — are hot spots of diversity
outside of the tropics. The similar growth
forms and leaf types of plants from these
regions mask their botanical diversity, until
their blossoms reveal incredible variation.

4) ANCIENT RAINFOREST

Climate: Tropical

The sudden appearance of flowering
plants in the geological record
confounded Charles Darwin because
it challenged the notion that evolution
happened gradually. Before flowering
plants, gymnosperms (think pine and
fir trees) dominated the landscape. New
Caledonia is home to the last remaining
tropical rainforests where gymnosperms
still reign. It is also home to the sister
species of all flowering plants.
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“This living museum will help prepare students to
contribute in areas such as plant conservation,
habitat restoration and ecosystem services as we
work together to preserve life on our planet.”
— Lisa Philander

UNIVERSITY OF MINNESOTA
STUDENTS USE PLANT
MATERIALS FROM THE
CONSERVATORY IN LABS.
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On a mission to educate and inspire
Conservation, research, education
and outreach are all interconnected
at the Conservatory. Each year, the
Conservatory collections contribute
to the education of 4,000 University
of Minnesota students enrolled in
courses in botany, evolution and
ecology courses. For these students,
as well as the many visitors who make
their way to the facility, each room
offers an ecological lesson.
The Diverse Deserts biome room
offers a visceral entry point for
understanding convergent evolution.
The Ancient Rainforest biome room
offers a vivid picture of an earlier era
in plant evolution. The Mediterranean
Scrubland biome room offers insights

on biodiversity. The Antarctic forest
offers evidence of continental drift.
“This living museum will help prepare
students to contribute in areas
such as plant conservation, habitat
restoration and ecosystem services as
we work together to preserve life on
our planet,” says Philander.

CONSERVATORY CURATOR
LISA PHILANDER TALKS
TO STUDENTS IN THE
ANCIENT RAINFOREST.

And it’s not just University students
that benefit. In recent years, the
Conservatory ramped up its efforts
to attract K-12 students by offering
tours to school groups. They’re also
taking their show on the road with the
launch of the Botany Bus, bringing
plant-related curriculum (and actual
plants) to classrooms!

BECOME A FRIEND
OF THE CONSERVATORY!
As a friend you will receive:
• Invitations to Conservatory events, workshops and talks.
• Access to member-only opportunities, including plant give-aways.
• Opportunities to participate in outreach, programming and conservation efforts.

How to become a friend:
Make a $35 donation to our Conservatory Membership Fund
at z.umn.edu/friendsoftheconservatory to become eligible for a 12-month membership.
Contributions are 100% tax deductible.
BIO MAGAZINE
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Works in progress
Four years ago, the College launched a program designed to
spark cross-disciplinary collaboration around biology-based,
socially relevant problems. Here’s the story so far.
The Grand Challenges in Biology (GCB) Postdoctoral Program launched in early 2016 to
support novel multidisciplinary collaborations. So far, the program has provided support
for more than a dozen current and former postdoctoral researchers exploring a wide
range of questions.
Why postdocs? They are uniquely positioned to do this work. “For the most part, they
aren’t wholly focused on a specific area to the exclusion of all other areas of inquiry and
they’re excited about learning new things,” says College of Biological Sciences Dean
Valery Forbes. “In this program, postdocs bring faculty together who haven’t published
jointly yet and lead the new collaboration.”
Forbes created the program as a way to jump start cross-disciplinary research. “When
I became dean, I wanted to figure out how to encourage people to work together. And not
just within our College, but with other colleges and beyond the University of Minnesota
- Twin Cities campus. I wanted to find a way to incentivize novel collaborations, and thus,
the Grand Challenges in Biology Postdoctoral Program was born.”
The results so far are promising. Heath Blackmon, now an assistant professor at Texas
A&M University, credits the experience with shaping his approach to research.
“Interactions with diverse faculty prepared me for collaborations with groups more diverse than you would typically get to work with in any one lab,” says Blackmon. “The GCB
program was an essential part of my preparation for running my own lab.”
Courtney Passow, now an associate research scientist at Pharmaceutical Product Development, says, “I frequently bridge collaborations across multiple research labs. Because of this program, I can work easily with scientists in other universities and different
industries.”
“In our College, we have the full breadth of biology and tremendous depth in the different sub-disciplines across biology,” says Forbes. “This program is a catalyst for collaboration across those many areas of expertise. — CLAIRE WILSON

» SEAN EHLMAN
Exploring how animals adapt to variable
environments caused by human disturbances,
both in the short-term and long-term.

Ehlman works with Emilie Snell-Rood (evolution of learning, environmental variation) and Robert Sterner (biological limnology,
biogeochemistry), from CBS and Duluth Large Lakes Observatory, respectively.

» ALLISON GILL
Understanding how human-caused nitrogen
fertilization changes the amount of carbon
stored in terrestrial soils.

Gill works with Sarah Hobbie (ecosystem ecology, plant-soil
interactions) and Jonathan Schilling (fungal biology), both CBS
researchers.

» AMANDA GORTON
Gaining a better understanding of the distribution
and dispersal of allergenic plants in urban areas will
help foster just and equitable communities.
Gorton works with Allison Shaw (theoretical ecology), Bonnie
Keeler (environmental economics), Jesse Berman (environmental
epidemiology), from CBS, Humphrey School of Public Affairs and
School of Public Health, respectively.

» LAURA GRIENEISEN
Improving an individual’s health through tailored
solutions and understanding how individuals and
communities adapt in a changing world.

Grieneisen works with Ran Blekhman (human genomics and
microbiome) and Ruth Shaw (evolutionary quantitative genetics,
plant population biology), both CBS researchers.

» NICOLE HAYES
Exploring whether nutrient-polluted lakes
contribute to their own poor water quality by
supporting algae and bacteria that create their
own fertilizer.

Hayes works with James Cotner (microbial and biogeochemical
ecology) and Cody Sheik (geomicrobiology, molecular biology),
from CBS and Duluth Large Lakes Observatory, respectively.
BIO MAGAZINE
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» JENNA HICKS
Preparing undergraduate students to tackle complex
biological problems and analyze real biological data.
Hicks works with Ann Rougvie (gene expression, developmental
mechanisms) and Anita Schuchardt (computational modeling,
biology education), both CBS researchers.

» ARJUN KHAKHAR
Meeting the challenges posed to our global food
systems with new tools used to rapidly reprogram
plants and accelerate crop improvement.

Khakhar works with Mike Smanski (natural product discovery,
genome mining) and Daniel Voytas (plant genomics, genetic engineering), both from CBS.

» KATIE LABARBERA
Understanding how animals process complex information to identify risks, locate food and habitat, and
evaluate potential mates.

LaBarbera works with Mark Bee (acoustic communication), Maria
Gini (computer science) and Peggy Nelson (audiology), from CBS,
College of Science and Engineering and the College of Liberal Arts,
respectively.

» JESUS PINTO LEDEZMA
Informing conservation and management responses in
light of ongoing climate change and biodiversity losses.

Pinto Ledezma works with Jeannine Cavender-Bares (phylogenetics, physiological ecology) and Daniel Larkin (restoration ecology,
plant community ecology), from CBS and the College of Food,
Agriculture and Natural Resources Sciences, respectively.

» CAITLIN LOOBY
Quantifying the flux of carbon in tropical rainforests
— often called the lungs of the planet — in changing
climate conditions.
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Looby works with Jennifer Powers (ecosystem ecology, biogeochemistry) and Jessica Gutknecht (soil environmental microbiology), from CBS and the College of Food, Agriculture and Natural
Resources Sciences, respectively.

» SUDIPTA SHAW
Examining the rapid decline in phosphorus — a
critical resource worldwide — and subsequent
decline of water quality due to run-off.

Shaw works with Mikael Elias (molecular evolution) and Bo Hu
(biosystems engineering), from CBS and the College of Science
and Engineering, respectively.

» HEATH BLACKMON
Improving reproductive health in humans and
domestic animals.

Current position: Assistant Professor; Texas A&M University

GCB Alumnus Heath Blackmon worked with Yaniv Brandvain (population genomics) and David Zarkower (sexual development), both CBS
researchers.

» ANA MORALES-WILLIAMS
Grappling with biodiversity loss across ecosystems.
Current position: Assistant Professor, University of Vermont,
Rubenstein School of Environment and Natural Resources

GCB Alumnus Morales-Williams worked with James Cotner
(microbial and biogeochemical ecology) and Cody Sheik (geomicrobiology, molecular biology), from CBS and Duluth Large Lakes
Observatory, respectively.

» COURTNEY PASSOW
Exploring animals’ ability to adjust to rapidly
changing conditions and extreme environments.

Current Position: Associate Research Scientist at Pharmaceutical
Product Development

GCB Alumnus Courtney Passow worked with Suzanne McGaugh
(conservation and population genetics) and Peter Tiffin (plant
population and molecular genetics), both CBS researchers.

NEW LINKAGES
Katie LaBarbera’s project brings
together a behavioral ecologist,
computer scientist and audiologist across three colleges at the
University. “The program encourages creative thinking and ambitious projects,” says LaBarbera.
“People are not just playing it safe
with their work.” She’s working
to better understand how the
Cope’s gray treefrog processes
complex information, and then
uses computer simulations to
develop and test a model of how
animals process that information.
Mark Bee, a professor in the Department of Ecology, Evolution
and Behavior and advisor on the
project, says, “Dr. LaBarbera’s
work is really benefiting from the
three-way interaction of very different disciplines. The GCB postdoc program is really allowing her
to push her research into some
new and unexplored directions.
I’m excited to see what she ends
up discovering as a result!”

Coming up

A BIO-INSPIRED SPRING!

MARCH 19

APRIL 9

Celebrate the arrival of spring with a nature walk at the
Cedar Creek Ecosystem Science Reserve! Depending
on snow cover, you’ll walk through prairies, the tamarack
swamp, or out to Cedar Bog Lake.

Curious about new DNA-based therapies? Genetics
experts will discuss how viruses and other jumping DNA
elements can be used to help alleviate symptoms or even
cure diseases. z.umn.edu/DNAasdrug

ARTWORK BY AARON JAMES POWERS

Spring Equinox Hike
at Cedar Creek

z.umn.edu/cedarcreek

APRIL 8

Personalized Medicine as Panacea?

The promise of personalized care is appealing, but it also
raises numerous questions both scientific and social. Join
us for a Petri Dish conversation exploring challenging
questions about the future of individualized care at Urban
Growler in St. Paul. z.umn.edu/april2020petridish

Genetic Therapies:
Using DNA as a Drug

APRIL 22

Probable/Possible: Bio-Inspired
Futures Rooted in the Right Now

Some suggest the current era should be called the
Anthropocene in recognition of the outsized role we play in
shaping the world around us. Come hear about the probable
challenges we face and the possible developments that
could shape our existence in profound ways.

z.umn.edu/probablepossible
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Creating an engagement
ecosystem
The College is reaching more people than ever with
science that inspires curiosity.

T

his spring, we celebrate
the opening of the new
Conservatory & Botanical
Collection. It’s a major
milestone, which we’ll
mark on March 21 with plant-based
activities and talks from prominent
plant science faculty members.
Our new facility is one of the only
University-based conservatories open
to the public. One focus is global
plant diversity. Another is outreach,
which happens through field trips to
the Conservatory but also by taking
plants to K-12 classrooms in Minnesota
on the “Botany Bus.”
It’s one of a growing number of
ways the College is connecting with
the community. We also recently
launched the Impact Exchange,
an integrated approach to science
communication training, outreach
and research, to advance this work.
The Exchange is an “engagement
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ecosystem” that aims to connect
researchers to communities
throughout Minnesota. It provides
an opportunity for students to gain
experience communicating their
science and provides faculty the
opportunity to share their science.
Our outreach also includes publicfacing programs at our Cedar Creek
and Itasca field stations, sharing
science at community events through
Market Science, and providing tools
through our InSciEd Out program
to public school teachers to ensure
authentic inquiry experiences in
science courses.
A great example of engagement is
through farmers markets in the Twin
Cities and greater Minnesota. When
markets open later this spring, faculty
and students will be at our Market
Science booth to talk science and guide
visitors in hands-on science activities.
Another example is the thousands of

K-12 students, who will get to observe
signs of spring at Cedar Creek.
In fact, Cedar Creek had a recordbreaking year in 2019 with more
than 7,000 students and teachers
visiting the station. These field trips
provide students with a one-of-akind encounter that blends lessons
about ecological research and the
natural features of the station — a
microcosm of the state complete
with forest, prairie, oak savanna and
bogs. For some students, their visit to
Cedar Creek is their first encounter
with nature, their first time meeting
a scientist and their first chance to
personally collect and analyze data.
For others, it is their first trip beyond
the Twin Cities.

At the same time, Itasca
Biological Station and Laboratories
in northwestern Minnesota ramped
up outreach efforts by collaborating
with Itasca State Park on station tours,
interpretive hikes and participation
at local events. Additionally, through
generous donations, they piloted
a summer internship program with
Waubun High School on the White
Earth Reservation, a partnership that
will continue this summer.
As our efforts gain momentum,
they are increasingly attracting
philanthropic support. The Richard
M. Schulze Foundation renewed
InSciEd Out funding because of our
approach to address the educational
achievement gap among students of
color and white students, as well as
our efforts to address the shortage
of teachers prepared to teach STEM
disciplines. In short, the program uses
our science expertise to bring new
science curriculum to K-12 teachers
that focuses on experiential, inquirybased learning. It is comprehensive,
and produces compelling student
outcomes.
At the heart of all these efforts
is the belief that scientific literacy
starts with meeting people where
they are and sparking their curiosity.
If you are interested in supporting our
outreach efforts, please get in touch
by contacting the Impact Exchange at
impactexchange@umn.edu.

REEDE WEBSTER
Chief Advancement Officer
College of Biological Sciences
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A MESSAGE FROM THE CAO

Laying a path to policy

PHOTO BY LANCE JANSSEN

CBS alumna Katherine Himes hopes to inspire students to explore the
possibilities at the intersection of science and policy.
Despite seeing few examples of careers to
pursue outside of academia, healthcare or
industry while in graduate school, Katherine
Himes (B.S. Neuroscience, ’99; Ph.D.
Neuroscience, ’07) decided to forge her
own path.
“We really didn’t have people talking
about science policy when I was a
graduate student,” she says. “There was
not an understanding that you can do
science policy at many different levels
of government or that science policy
fellowship programs existed. I feel really
fortunate that I found it organically.”
After completing her Ph.D. and serving
in the University of Minnesota’s Provost’s
office, Himes became an American
Association for the Advancement of
Science Science & Technology Policy Fellow
with the U.S. Agency for International
Development in Washington, D.C., and
later, overseas in Central Asia. She led
international research programs, advised
on science policy and developed U.S. water
projects. She now serves as the director
of the McClure Center for Public Policy
Research at the University of Idaho.
“I get bored easily and don’t like to do
the same thing repeatedly. That’s the fun
thing with policy,” she says. “There’s always
something new, whether it’s working with

different groups on reforms or a change in
government policy, there seems to always
be a curveball thrown in this field. Nothing
stays static and I think that’s really exciting.”
In an effort to encourage future
biologists to see themselves in this space of
biology and policy, Himes helped fund and
launch the Science and Public Policy Fund
at CBS last fall. Through this effort, students
will have access to financial support to
pursue unpaid internships in public policy.
“One of our aspirations with this
program is for undergraduate students
to understand what’s possible, how they
get there, and the value in getting that
terminal degree,” says Himes. “Because
you can do so much and add tremendous
value whether it’s science policy or science
diplomacy.”
While not traditional policymakers,
Himes knows that scientists’ training and
mindsets gives them unique and valuable
perspectives when it comes to enacting
effective legislation and policy.
“As a scientist, you know how to gather
information, you know what counts as
research and what counts as fluff,” she says.
“You know how to connect evidence with
decision making. I think that perspective is
appreciated and valued.”
—LANCE JANSSEN

“One of our aspirations with this program
is for students to understand what’s
possible ... because they can do so much
and add so much value whether it’s
science policy or science diplomacy.”
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123 Snyder Hall • 1475 Gortner Ave.
St. Paul, MN 55108

THE GIFT THAT KEEPS ON GIVING
Gift annuities are a great way to increase your income while advancing
your philanthropic priorities. It’s simple. You make a gift using cash or
marketable securities. In return, you receive a fixed amount annually
for as long as you live. Gift annuities come with tax benefits as well.
Rates go down at the end of March, so now is a great time to consider
setting up a gift annuity.
Interested in exploring gift annuities? Contact Chief Advancement Officer
Reede Webster at webst033@umn.edu or 612-624-9460.
*Jean Phinney and the late Bernard Phinney established the Phinney Graduate
Fellowship in Plant and Microbial Biology and placed CBS in their estate.

Consider a gift annuity by March 31
for the best rate of return!

