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UPCOMING EVENTS

IGB Seminar (GEGC)

Empowering the Translation of Genomic
Discoveries into Mainstream Practices:

A Scalable Workhorse Technology for
Accurate Quantitative Mutation Detection
and Targeted Genomic Analysis

August 23, 2016, 12:00 p.m.
612 Carl R. Woese Institute for Genomic Biology

Damla Bilgin
Agena Bioscience

IGB Pioneers Seminar

Title TBA

August 30, 2016, 12:00 p.m.

612 Carl R. Woese Institute for Genomic Biology

Richard A. Gibbs, PhD
Baylor College of Medicine
Director, Human Genome Sequencing Center

IGB Pioneers Seminar (BCXT)

Title TBA

September 6, 2016, 12:00 p.m.

612 Carl R. Woese Institute for Genomic Biology

Nicholas V. Hud, PhD
Georgia Institute of Technology
Director, NSF Center for Chemical Evolution

IGB Entrepreneurship Lecture

Title TBA

September 13, 2016, 12:00 p.m.

612 Carl R. Woese Institute for Genomic Biology

Michael S. Kinch, PhD

Washington University

Associate Vice Chancellor and Director,

Center for Research Innovation in Business, and
Professor of Radiation Oncology,

School of Medicine

FEATURED NEWS

Endangered venomous mammal
predates dinosaurs’ extinction

Shape of tumor may affect
whether cells can metastasize
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On the Grid:
Happenings at IGB

IMAGE OF THE MONTH

This month’s image features two differ-
ent types of staining of tissue sections
(Caspase-3 DAB and Hematoxylin) of
mouse tumors, using the Imaging Cy-
tometer (iCyte). The iCyte allows one to
quantify the signal intensity of Caspase-3
in tumor vs non tumor cells. It is a laser
scanning cytometer which combines digi-
tal microscopy with image processing and
the real time population data analysis of
analytical cytometry.

Image courtesy of Kingsley Boateng of
IGB Core Facilities.

IGB News

Share your news with the IGB. Send
ideas on stories, articles, and features to
nvasi@illinois.edu.




FEATURE

Endangered venomous mammal predates
dinosaurs’ extinction, study confirms

The University of Illinois and University of Puerto
Rico have completely sequenced the mitochondrial
genome for the Hispaniolan solenodon, filling in the
last major branch of placental mammals on the tree
oflife.

The study, published in Mitochondrial DNA, con-
firmed that the venomous mammal diverged from
all other living mammals 78 million years ago, long
before an asteroid wiped out the dinosaurs.

“It’s just impressive it’s survived this long,” said co-
first author Adam Brandt, a postdoctoral research-
er at Illinois. “It survived the asteroid; it survived
human colonization and the rats and mice humans
brought with them that wiped out the solenodon’s
closest relatives.”

The study also supports recent findings that the
Dominican Republic contains genetically distinct
northern and southern populations that should be
conserved as separate sub-species. Furthermore,
the study found that the southern population has
little diversity, whereas the northern population is
much more diverse.

An offspring’s nuclear DNA is a mixture of genes
from each parent while mitochondrial DNA is
passed directly from mother to offspring without
changes, creating a genetic record that researchers
can use to trace back the lineage of organisms.

Because solenodons are endangered, it is difficult
to acquire DNA. Working with colleagues at several
universities in the Dominican Republic, UPR Pro-
fessor of Genetics Taras Oleksyk and his team col-
lected samples by laying on the ground and waiting

for the solenodons to crawl across their bodies.

Brandt and co-first author Kirill Grigorev, a bioin-
formatician at the Caribbean Genome Center, an-
alyzed the samples using two different methods to
determine the sequence of nucleotides (building

ZooDom veterinarian Adrell Nuriez
(center) draws blood from a solenodon
for DNA samples. Researchers caught

the venomous mammal by allowing it
to walk across their bodies at night in
the forests of the Dominican Repub-
lic. Pictured from left to right: Nicolas
De J. Corona, Adrell Nurfiez, Taras K.
Oleksyk, and Yimell Corona.

blocks that make up DNA) of the solenodon’s mi-
tochondrial genome. Independently, the two meth-
ods produced the exact same results.

A previous study used a different set of genes to
estimate that solenodons diverged from mammals
during the Cretaceous Period 76 million years ago.
Working with an expert at Texas A&M, this study
used a very different method but still established a
similar estimate: 78 million years.

Interestingly, these two estimates align with a hy-
pothesis regarding how the solenodon came to
inhabit the island of Hispaniola. Some geologists
speculate that the island was part of a volcanic arc
connected to Mexico 75 million years ago and over
time the arc has moved eastward.

“Whether they got on the island when the West In-
dies ran into Mexico 75 million years ago, or wheth-
er they floated over on driftwood or whatever else
much later is not very clear,” said lead researcher Al-
fred Roca, a professor of animal sciences and mem-
ber of the CGRH theme at IGB.

What they do know is that any close ancestors are
long gone, and today’s solenodons are the only rem-
nant of a very ancient group of mammals. While the
solenodon is venomous and resembles a “giant rat
with Freddy Krueger claws” (according to Roca),
it evolved in the absence of carnivores. Today, it is
threatened by cats and dogs introduced by humans
as well as habitat loss.

The Dominican Republic made this study possible
by supporting the collection of samples. Authors
also include: Yashira M. Afanador-Hernindez; Liz
A. Paulin; William J. Murphy; Adrell Nanez; Alek-
sey Komissarov; Jessica R. Brandt; Pavel Dobrynin;
J. David Hernandez-Martich; Roberto Maria; Ste-
phen J. O’Brien; Luis E. Rodriguez; and Juan C.
Martinez-Cruzado.

The article “Mitogenomic sequences support a
north-south subspecies subdivision within Soleno-
don paradoxus” is published online in Mitochondrial
DNA. B

Written by Claire Benjamin. Photo by Taras
Oleksyk and Yashira Afanador.
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Illinois researchers found that the
shape of a tumor may play a role in
how cancer cells become primed to
spread. From left: materials science
and engineering professor Kristopher
Kilian, graduate student Junmin Lee
and veterinary medicine professor

Timothy Fan.

Shape of tumor may affect
whether cells can metastasize

Only a few cells in a cancerous tumor are able to
break away and spread to other parts of the body,
but the curve along the edge of the tumor may play
a large role in activating these tumor-seeding cells,
according to a new University of Illinois study.

Using engineered tissue environments in various
shapes and patterns, the study of skin cancer found
that the more curved the cell cultures were, the
more cancer cells at the edges displayed markers of
stem cell characteristics — the key to spreading to
other tissues. This has potential for furthering our
understanding of cancer as well as developing per-
sonalized treatment plans.

Led by Kristopher Kilian, a professor of materials
science and engineering (RBTE), and Timothy Fan,
a professor of veterinary medicine (ACPP), the re-
searchers published their findings in the journal Na-
ture Materials.

“The most dangerous part of cancer is metastasis,”
Kilian said. “Some cells that we call cancer stem cells
adopt deadly characteristics where they can travel
through the bloodstream to other tissue and form
new tumors. There’s a need for ways to find these
cells and to study them, and importantly, to develop
drugs that target them, because these cancer stem
cells are resistant to chemotherapy drugs that target
the main tumor. This causes recurrence: The cancer
comes back”

Kilian’s group specializes in tissue engineering to
create models of tumors, in order to more accurately
study cancer processes in a culture dish. In the new
study, the researchers cultured mouse skin-cancer
colonies on various 2-D and 3-D environments of
different shapes and patterns to see if the tumor
shape contributes to activation of cancer stem cells,
and to see where in the tumor the stem cells ap-
peared.

They found that cancer stem cells seemed to appear

in the highest numbers along the edges of the en-
gineered tumor environments, particularly where
there were corners and convex curves.

“It was actually quite surprising,” Kilian said. “Nor-
mal stem cells prefer a soft, squishy, internal posi-
tion. So for cancer, everyone had assumed that the
cancer stem cells were in the middle of the tumor.
We found that geometric constraints, like you would
have where a tumor touches healthy tissue, seem to
activate these cancer stem cells at the perimeter.”

The researchers did a number of tests in their engi-
neered environments to confirm tumor-spreading

“We found that geometric
constraints, like you would
have where a tumor touches
healthy tissue, seem to
activate these cancer stem
cells at the perimeter.”

ability, such as genetic analysis. They also tested
other cancer lines — human cervical, lung and pros-
tate cancers — and found that they responded to the
patterned tumor environments in the same way.

Then Kilian’s group teamed with Fan’s group to test
the skin-cancer stem cells in live mice, and found
that the cells taken from the patterned environ-
ments were much more likely to cause tumors than
cells taken from a conventional flat dish.

“We found that many more mice developed tumors
when given the cells that we had engineered to have
these stem cell characteristics, and they had a much
higher incidence of metastasis in the lungs,” Kilian
said. “In a tumor, similarly, regions that develop
these kinds of shapes may activate cells that can
then escape and form more tumors. This may allow
surgeons to look at the perimeter of a growing tu-

mor and use the shape to guide their assessment of
which regions could be more problematic — where
they need to take out more tissue around the tumor
and where they may not need to take as much.”

Kilian hopes that the patterned, engineered tissue
environments will give researchers a new way to find
and culture cancer stem cells, which have been very
elusive in conventional cultures — less than 1 percent
of cells, he said. Beyond the fundamental science of
finding and understanding these cancer-spreading
cells, he also sees engineered tumor environments
as having therapeutic applications in personalized
medicine.

“You can imagine a patient has a particular tumor.
You could engineer that in a dish, and using the
patient’s own cells, you could develop a model of
their specific tumor to test out drugs,” he said. “If
you could take a patient’s cells and within days have
microtumors that you could use to screen all the
available drugs, then an oncologist would be able
to prescribe a treatment that’s tailor-made for the
patient that targets both the tumor cells and these
elusive cancer stem cells that currently we can’t see.

“There’s a lot more work to be done, but we're very
excited about how a very simple materials property
of a growing tumor might be a culprit of the disease
spreading. We think it opens up a new avenue of
investigation for drug development, guiding sur-
gery, and understanding progression and spreading
of cancer,” Kilian said. “Cancer is very complex, so
putting it in context is key. If there is a microenvi-
ronment that provides the context for activating
cells that can spread cancer, then that’s important
to know.”

The American Cancer Society and the National Sci-
ence Foundation supported this work. Ml

Written by Liz Ahlberg. Photo by L. Brian
Stauffer.
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PETRO

PLANTS ENGINEERED TO REPLACE OIL IN
SUGARCANE & SWEET SORGHUM

GRANT NEWS

Plants Engineered To Replace Oil
in Sugarcane and Sweet Sorghum
(PETROSS) is engineering two of the

most productive crops in the world—
sugarcane and sweet sorghum—into ul-
tra-productive biofuel crops to provide
an indefinite and sustainable supply of
bio-oil, competitive with fossil fuels and
more productive and profitable per acre

than corn and soybeans.

Grant helps project realize “ultra-productive”
biofuel crops, attract investors

Imagine—instead of acres of oil wells on barren
land—endless fields of towering green sugarcane,
with each stalk producing renewable and sustain-
able biofuel.

The University of Illinois and the University of
Florida have been awarded a third round of funding
from the U.S. Department of Energy’s Advanced
Research Projects Agency-Energy (ARPA-E) to re-
alize ultra-productive biofuel crops.

ARPA-E supports initial research for high-potential,
high-impact energy technologies to show proof of
concept prior to private-sector investment. ARPA-E
grants are extremely competitive, and it is rare to
receive additional funding, called “plus-up funds,”
and even rarer to earn a second round of plus-up

funding.

Nearly $300,000 of plus-up funds will sustain the re-
search project called Plants Engineered To Replace
Oil in Sugarcane and Sweet Sorghum (PETROSS)
for another year while it seeks additional investors
and commercial partners.

“Our research project is on a trajectory to produce
sugarcane that could give the U.S. an inexhaustible
and environmentally friendly oil supply that could
satisfy one quarter of the nation’s fuel and provide
a renewable source of jet fuel,” said Project Director
Stephen Long, Gutgsell Endowed Professor of Crop
Sciences and Plant Biology at Illinois (GEGC).
“These crops could be grown in areas of the South-
east that can no longer produce food crops, giving
the region a much needed economic boost.”

PETROSS is engineering sugarcane and sorghum
to produce 20% oil, which equates to 13 times more
biodiesel (and six time more profit) per acre than
an acre of soybeans. Naturally these crops produce
just 0.05% oil, which is not enough to convert to
biodiesel. PETROSS has now produced a cane that

accumulates 13% oil by dry weight. With just 5% oil
that can be turned into biodiesel, PETROSS sugar-
cane is 4.5 times more profitable than soybeans per
acre.

With ARPA-E’s additional funding, the project will
continue work to increase yields and to improve
cold tolerance to expand the growing region of sug-
arcane, which is currently limited to small regions in
Florida, Louisiana and Texas.

“Our research project is
on a trajectory to produce
sugarcane that could give
the U.S. an inexhaustible

and environmentally friendly
oil supply that could satisfy
one quarter of the nation’s
fuel and provide a renewable
source of jet fuel.”

To increase yields, PETROSS is improving pho-
tosynthesis, which turns the sun’s energy into bio-
mass for biofuel production; an improvement in
photosynthesis directly correlates with an increase
in yield. PETROSS has developed a plant that is
20% more efficient (producing 20% more biomass)
under normal conditions. Under cooler conditions,
PETROSS cane is nearly 50% more efficient.

ARPA-E’s funding will support a techno-econom-
ic analysis of converting the PETROSS oil into jet
fuel, another year of field trials in Florida, pheno-
typing of DNA assembled by PETROSS, pheno-
typing of PETROSS sugarcane, and an evaluation
of PETROSS sugarcane by Syngenta.

Ilinois is leading the project at the Carl R. Woese
Institute for Genomic Biology; the partner institu-
tions include the University of Florida, Brookhaven
National University, and the University of Nebraska
Lincoln.

Rk

For additional information, including opportuni-
ties to partner with PETROSS, please visit petross.
illinois.edu or contact the Project Manager, Ank
Michielsen, at michiels@illinois.edu or 217-244-
7473. WA

Written by Claire Benjamin. Photo provided by
PETROSS.

SUGARCANE

PETROSS sugarcane (right) is 20%
more productive than normal sug-
arcane (left). PETROSS sugarcane
is 17% taller with 43% more stems
that are 18% thicker.
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AWARDS

LEE DEVILLE

Lee DeVille, Associate Professor of Mathemat-
ics (Biocomplexity) received a Campus Excel-
lence in Undergraduate Teaching Award from
the University of Illinois for his positive impact
on student learning.

REBECCA FULLER

Rebecca Fuller, Associate Professor of Animal
Biology (Gene Networks in Neural & Develop-
mental Plasticity) received a Campus Award for
Excellence in Guiding Undergraduate Research
from the University of Illinois for her excellence
in involving undergraduate students in scholar-
ly research.

MATTHEW WHEELER

Matthew Wheeler, Professor of Animal Scienc-
es (Regenerative Biology & Tissue Engineer-
ing) received a Campus Award for Excellence in
Faculty Leadership from the University of Illi-
nois for his service and loyalty to the university.

ARRAY CAFE

With Bevier Cafe closed this summer due to
construction, Array Cafe will remain open from
8:00 - 3:30 every day to serve your needs.

ON THE GRID
HAPPENINGS AT THE IGB

CHENGXIANG ZHAI

ChengXiang Zhai, Professor of Computer
Science (Biosystems Design) received a Cam-
pus Award for Excellence in Graduate Student
Mentoring from the University of Illinois for
his dedication in mentoring more than 60 grad-
uate students.

HUIMIN ZHAO

Huimin Zhao, Centennial Endowed Chair
Professor of Chemical and Biomolecular En-
gineering (Biosystems Design) was selected by
the University of Illinois as the Steven L. Mill-
er Chair in Chemical Engineering. Zhao also
received the 2016 Charles Thom Award, rec-
ognizing exceptional merit in industrial micro-
biology and biotechnology, independence of
thought, and originality that added appreciably
to scientific knowledge.

SUMMER CAMP

POLLEN POWER

Registration for Pollen Power summer camp at

the IGB is now open! Pollen Power is a week-long
day camp for girls entering 6th-8th grade to learn
about the biological sciences, climate change, and
research careers. Find out more and sign up at
http://pollensummercamp.illinois.edu/.

KATHRYNE METCALF

Kathryne Metcalf has joined the IGB as a
Outreach and Communications Specialist.
Kathryne has previously worked at the IGB in
a number of capacities, including as an intern
in both the Communications and Outreach
Groups. Her work supports IGB publications
such as Biomarker and the Annual Report, as
well as events including Genome Day and Pol-
len Power summer camp. She graduated from
Beloit College in 2015 with a degree in Literary
studies.

GLOBAL BIOFOUNDRY
CONSORTIUM

A newly established Global Biofoundry Consor-
tium, led by Centennial Endowed Chair Profes-
sor of Chemical and Biomolecular Engineering
Huimin Zhao, is investing in the systematized

approach of engineering to touch off the next
wave of biological discovery and innovation.

The consortium, whose founding members
include the University of Illinois, Boston Uni-
versity, the University of Manchester, Tianjin
University, the Tianjin Institute of Industrial
Biotechnology of Chinese Academy of Sciences,
and corporate partner Thermo Fisher Scientific,
gathered at the IGB for their inaugural meeting
to develop a strategic plan to achieve the
consortium’s central aim: to develop biofound-
ries for accelerated biological engineering and
fundamental research.
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FELLOWS

GUGGENHEIM FELLOWS

Six professors at the University of Illinois have
been named 2016 Guggenheim Fellows, in-
cluding two from the IGB.

Karin A. Dahmen, a professor of physics
(BCXT, left), has wide-ranging interests in
condensed matter physics and statistical
physics, involving nonequilibrium dynam-
ical systems, hysteresis, avalanches, earth-
quakes, population biology and disorder-in-
duced critical behavior. She also is interested
in other aspects of condensed matter physics
and mathematical physics, and in areas of

biophysics and geophysics, where methods
of condensed matter physics can be fruitfully
applied. Dahmen earned her Ph.D. from Cor-
nell University. She is a fellow of the American
Physical Society.

Rebecca Stumpf is a professor of anthropology
(BCXT/CGRH, right) whose research focuses
on comparative primate behavior, physiology
and microbiomes to explain patterns of variation
across the Primate Order (including humans)
and attain a greater understanding of primate be-
havioral ecology, reproductive biology, conser-
vation and health. She has faculty appointments
in the Center for African Studies; the Program in
Ecology, Evolution and Conservation; and the
Beckman Institute for Advanced Science and
Technology in addition to the IGB. Stumpf ob-
tained her Ph.D. from Stony Brook University
and the Max Planck Institute for Evolutionary
Anthropology in 2004.

ART OPENING

ART OF SCIENCE 6.0

Ahuge thank you to everyone who attended our
Art of Science opening at Gallery 217 in late
April. We saw nearly 170 people come through
the doors and take in the fantastic artwork from
our researchers. Assistant Professor of Plant
Biology Amy Marshall-Colon (GEGC, above,
back left) and Cell and Developmental Biology
graduate student Chris Seward (GNDP) add-
ed a new feature this year by taking the time to
speak to the crowd about the research behind
their images.

DEPARTMENT ANNOUNCEMENTS

BUSINESS

FY17 BENEFIT CHOICE ENROLLMENT FOR
UNIVERSITY OF ILLINOIS EMPLOYEES

The FY17 Benefit Choice period will begin on Sunday, May 1, 2016 and
end on Tuesday, May 31, 2016 with an effective date of July 1,2016.

Please visit the NESSIE website at https://go.uillinois.edu/Benefi-

NOT required.

Questions?

tChoice for Benefit Choice news and announcements. UPB has scheduled
three Benefit Choice information sessions on the Urbana campus during
the month of May 2016. The sessions will cover the benefit changes that

take effect July 1, the changes that employees can make during the Benefit
Choice period, general benefit information and a Q & A. Registration is

Send an e-mail to benefits@uillinois.edu or contact the University Payroll
and Benefits Services office at (217) 333-3111. |
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RECENT PUBLICATIONS

Please include your connection to the IGB in your author byline when submit-
ting publications, as it will greatly help track potential newsworthy items and
increase the possibility of coverage.
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