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Maine’s economy lags well behind that
of much of the rest of the country, including
the economies of neighboring New England
states. Our small population has the oldest
median age in the U.S., and the state’s meager
unrestricted revenues make it difficult to
provide essential human services and physical
infrastructure as well as investments that
will modernize and energize the economy.
This issue of Connections is dedicated to
highlighting the MDI Biological Laboratory’s
efforts to build Maine’s economy and educate
its 21st century workforce.
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On November 4, Maine voters have an opportunity to significantly expand our
capacity to train students and propel Maine’s economy forward. Question 5 on the
state ballot will provide $3 million to the MDI Biological Laboratory to construct a
state-of-the-art research training laboratory. This new facility will enable us to expand
our workforce training capacity by 43% and allow us to recruit additional outstanding
faculty to our institution.
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Let’s make sure those who are committed to Maine can stay in Maine. Help us spread
the word about the importance of supporting science and 21st century jobs in Maine
on November 4. Go to www.5worksforme.org to learn more about Question 5.
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President 					
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Senator Susan Collins recently visited the MDI Biological Laboratory to celebrate
our $18 million award from the National Institutes of Health for the Maine INBRE
program (page 3), which strengthens biomedical research and biotechnology training
for college students across Maine. Those funds, half of which will be distributed to 11
other Maine institutions, will enable us to offer the best possible, hands-on research
training to more than 1,000 Maine undergraduates over the next five years. But we
need a new training laboratory to make that happen.
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To grow, Maine’s economy must become
more focused on science and technology and must have the technically skilled
workforce needed to attract and build technology-based industries. The MDI
Biological Laboratory is playing an important role in making this happen. Over the
last decade we have provided more than 2,000 Maine undergraduates with the critical
thinking, problem-solving, and communication skills they need to be successful in
today’s job market.

As you can see from the articles on bio-entrepreneurship (page 5) and bioinformatics
(page 10), education programs at the MDI Biological Laboratory prepare students
for science-oriented careers in part by helping them think outside the box and solve
problems in new and effective ways. That kind of thinking is exactly what Maine’s
economy needs.
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Lab Notes

COVER FEATURE p.5
Research training programs at the MDI Biological
Laboratory prepare students for 21st century careers
by teaching problem-solving and communications skills,
and entrepreneurship.

FIRST LOOK

David Miller of the National Institute of Environmental Health Sciences, left, and stakeholders at the Arsenic Summit

Arsenic and Human Health
Human and Environmental Sustainability Summit

Arsenic is a deadly environmental toxin. Over three billion people around the world are exposed to arsenic in
food and 500 million ingest arsenic in drinking water. In Maine and New Hampshire, as many as 10 percent of
private wells exceed recommended arsenic levels. At high doses, arsenic kills. Chronic exposure to lower levels also
poses significant health risks, increasing the incidence of cancer, heart disease, and other conditions. A recent study
conducted in Maine suggests that chronic exposure to low doses of arsenic in drinking water may lower a child’s IQ.
The MDI Biological Laboratory is committed to helping solve the arsenic problem. Our second annual Human
and Environmental Sustainability Summit brought together a diverse group of forty stakeholders in August
to tackle the problem of arsenic in food and drinking water. Scientists, engineers, health officials, consumer
advocates, food industry representatives, and educators committed to a plan that builds greater awareness of
the problem, creates and deploys affordable technologies that detect or filter out arsenic, and enlarges an active
network of stakeholders.
The MDI Biological Laboratory launched the Human and Environmental Sustainability Summits in 2013 as
part of its focus on improving human and environmental health and on using science to solve real world problems.
“We designed these summits to be unique,” says Kevin Strange, president of the MDI Biological Laboratory.
“They are guided by the idea that if you get the right people in the same place at the same time and engage them
in focused conversation, they will come up with immediate, actionable solutions for our problems in environmental
and public health.”
Participants appreciated the way the summit included different backgrounds and perspectives and its focus on
concrete issues. David Miller, Ph.D., chief of the Laboratory of Toxicology and Pharmacology at the National
Institute of Environmental Health Sciences and long-time MDI Biological Laboratory visiting scientist, said
the summit was “an eye-opener for me, because I rarely deal with these practical questions, with what’s going on
in the real world. It opened my eyes to the things that we can get done after we’ve established how nasty
something like arsenic can be.”
The summit opened with the William B. Kinter Lecture given by Deborah Blum, a Pulitzer Prize-winning
journalist who writes the “Poison Pen” blog in The New York Times. Blum discussed society’s complex relationship
with poisonous compounds. The Kinter Lecture honors the memory of William Kinter, an MDI Biological
Laboratory scientist who made critical discoveries on the effects of DDT and crude oil on birds and their eggs.
The conference was sponsored in part by Nature’s One as well as the Superfund Research Programs at Dartmouth
and the University of Arizona. The MDI Biological Laboratory is also grateful to Christie’s, whose generosity
makes the Human and Environmental Sustainability Summits possible.
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Art and Science Get
Better Acquainted
This past summer, the MDI Biological
Laboratory celebrated the connection
between art and science with its third
annual Art Meets Science exhibition.
“Imagine the Possibilities” featured the
work of more than 40 local, national, and
international artists. Paintings, prints,
textiles, and drawings filled the halls of the
Morris and Davis research buildings, while
outdoor sculpture by local artists David
Sywalski and Melita Westerlund graced
the campus.
Once again, Annette Carvajal of Art in
Public Spaces curated the exhibit with
Bonnie Gilfillan of the MDI Biological
Laboratory. Two MDI Biological
Laboratory scientists collaborated with
Maine artists. Sandra Rieger, Ph.D., worked
with artist Liz Cutler of Bar Harbor, and
Aric Rogers, Ph.D., worked with artist Ed
Nadeau of Orono. Rogers noted, “Scientists
are trained to look at things in different
ways in order to understand a problem.
The Art Meets Science collaboration is an
opportunity to appreciate our own research
from a completely new perspective.”

Lab Notes
Senator Collins Celebrates INBRE

Senator Susan Collins

Saying, “This is precisely the kind of
investment that our state needs,” Senator
Susan Collins joined leaders from Maine
colleges and research institutions at the
MDI Biological Laboratory on August 4
to celebrate the $18.4 million grant from
the National Institutes of Health in
support of the Maine INBRE program.
INBRE strengthens biomedical research
and workforce training in Maine
through a network, led by the MDI
Biological Laboratory, of three research
institutions and ten Maine colleges.

“For years,” Collins said, “I have advocated for more collaboration between
Maine’s research and development labs and Maine’s students, and the
MDI Biological Laboratory has led the way. Since it began in 2001,
INBRE has generated more than $100 million in federal grants for Maine.
It has strengthened our state’s research infrastructure and trained more
than 2,000 Maine students in biomedical research techniques.”
Patricia Hand, vice president of administration at the MDI Biological
Laboratory, thanked the many INBRE partners and noted, “Together
we are united in our goals: To create a technically skilled workforce
through hands-on biomedical research training of undergraduate
students, to support faculty to allow them to become more competitive
for independent federal funding for research, to improve biomedical
research resources at our institutions, and through the above to strengthen
Maine’s economy.”

HW11.66 by Henry Wolyniec

The Best of Maine
Calling the rock formation on the MDI Biological Laboratory’s northwest shoreline
“the most beautiful place on MDI you’ve never seen,” Down East magazine featured a
picture of Star Point on the cover of its July 2014 issue. The annual “Best of Maine” issue
introduced readers to the “wave-chiseled granite arch as spectacular as any landmark in
Acadia National Park.” It also said that Star Point could best be seen by kayak and suggested
potential viewers put in at Hadley Point and paddle over, following “the example of Indian
guides who showed it off to rusticators 100 years ago.”
Down East’s July 2014 cover
CONNECTIONS
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Innovation Awards Launched

Zoya Ignatova and Aric Rogers; David Huizenga

The visiting scientist program continues to be an important part of the
MDI Biological Laboratory’s mission. To invigorate and grow the program,
president Kevin Strange launched the Innovation Award program in late
2013. Innovation Awards support high-risk, collaborative research projects
with faculty members that have significant potential for groundbreaking and
transformative biological discoveries. The awards also help develop research
projects with industry or medical center partners that seek to translate
discoveries into new, practical applications, and they launch novel science
education programs including courses, conferences, public science outreach,
and training for science teachers.
This year, Zoya Ignatova, Ph.D., professor of biochemistry at the University of
Potsdam, and entrepreneur David Huizenga, Ph.D., J.D., received the first two
Innovation Awards. Ignatova worked for three months with faculty member
Aric Rogers, Ph.D., on a novel research project involving aging and protein
synthesis. Huizenga led a unique weeklong workshop for students, faculty,
and staff on science commercialization. You can read more about the innovative
workshop on page 5.

A Visit From
Colby CAPS
Eleven incoming Colby College
students spent a week at the
MDI Biological Laboratory this
past summer learning DNA
barcoding methods and protocols
with staff scientist Karen James,
Ph.D. “CAPS” stands for the
Colby Achievement Program in
the Sciences, a program that has
successfully helped students from
groups that traditionally have been
underrepresented in the sciences
succeed in rigorous disciplines
such as chemistry and biology.
CAPS students spend six weeks
together in the summer before
their freshman year, working in
the classroom and laboratory and
building relationships that sustain
them through their college years.
They were enthusiastic about
their time at the MDI Biological
Laboratory. One student posted
on their Facebook page, “Our
week at MDI is going great!! The
sights are gorgeous, the labs are
challenging yet fun, and everyone
here is so engaged in their jobs; it’s
inspiring. It’s all so fantastic!”

Making Our Presence Known
More than two million people visit Mount Desert Island each year,
and now nearly all of them know exactly where the MDI Biological
Laboratory is. A new sign at the corner of Route 3 and Old Bar
Harbor Road announces the Institution’s presence. The sign’s
New sign on Route 3
rugged granite base was designed to signify the permanence of the
116-year-old MDI Biological Laboratory and to match the open ledge that breaks through the grass on the newly cleared
site. The high tech appearance of the sign itself reflects the future and the cutting edge science done here. At night, LEDs
light the sign to conserve energy and protect MDI’s dark skies.
“The sign is just one more way we’re increasing the MDI Biological Laboratory’s visibility,” says president Kevin Strange.
“Anybody who drives to Bar Harbor now knows we’re here and that we are a modern biomedical research institution doing
important work. The response to the sign has been overwhelmingly positive. Many people have commented to me about the
sign’s beauty and the important statement it makes.”
4
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SPOTLIGHT

Training in scientific research can lead to a broad range of careers.

Teaching Bio-Entrepreneurship
As president and chief technology officer of TAO Life
Sciences, David Huizenga, Ph.D., J.D., shepherds ideas
from the laboratory through the legal and financial steps
on the path to commercialization. “We do what it takes to
bring good innovations to market,” he says. “In life science
commercialization, we focus on both helping people and
making a profit. The system has flaws, but it’s still the best
way to improve the health of people on the planet.”
Huizenga is one of the first two recipients of an Innovation
Award from the MDI Biological Laboratory. One purpose
of the Innovation Awards is to launch novel science
education programs, and Huizenga is sharing his expertise
and entrepreneurial spirit with students at the MDI
Biological Laboratory through a new workshop, “BioEntrepreneurship: Transforming Discoveries into Cures.”
(For more about the Innovation Awards, see page 4.) The
workshop gives an overview of how laboratory discoveries
become business ventures that create and market new drugs,
diagnostics, and medical devices.
This past June, all undergraduate fellows at the MDI

Biological Laboratory as well as members of the faculty and
staff attended the 5-day workshop, which is expected to be
offered annually.
“We want to expand our students’ awareness of what they
can do with their education in science,” says Kevin Strange,
president of the MDI Biological Laboratory. “We want
them to understand how laboratory discoveries become
new therapies that improve health. And we want to change
the conversation about Maine’s economy. Maine needs a
science and technology-based economy. We designed this
program with the future of Maine in mind.”
On the final day of the workshop, three successful lifescience entrepreneurs spoke candidly to the participants
about their careers, patents, and funding. Burt Adelman,
M.D., talked about his decision not to continue doing
bench science, but to “do something more meaningful” by
developing and commercializing new drugs. He is currently
executive vice-president of research and development at
Dyax Corporation focusing on orphan diseases.
CONNECTIONS
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Denise Barbut, M.D., MRCP, a leader in the fields of
stroke and neuroprotection during surgery who holds
numerous patents and has founded several biotech
companies, discussed the comparative speed of working
within the corporate world as opposed to academia. The
successful product designer Henry Sharp told the students,
“It’s incumbent on you to define your own job future.”
Leaders from the Maine
Technology Institute
(MTI) joined Huizenga
at earlier sessions
to explain how new
ideas become business
opportunities in Maine.
MTI provides seed
money to innovative
Maine businesses
Robert Morris and David Huizenga
and helped fund the
workshop. Huizenga
was also assisted by Robert Morris, Ph.D., acting director
of the visiting scientist program at the MDI Biological
Laboratory and professor of biology at Wheaton College
in Massachusetts. He and Huizenga teach a course
together at Wheaton and are writing a textbook about
life science commercialization.

Science, Business, and Experimentation
“We’re doing this in part to expose you to the broader
world, not just the relatively insular world of academia,”
Kevin Strange told students at the workshop. He reminded
them that more than 8,000 people receive Ph.D.s in
biology and biomedical fields each year in the United
States alone, but only 5 percent of them will go on to
bench science jobs in academia. Those who do will find
that academia and industry are far more intertwined than
they were in the past, especially as federal funding becomes
scarcer. In 1980, the average age at which scientists received
their first NIH grant for independent research was 34; now
it is 42.
“There are almost unlimited career paths for an imaginative,
creative person who is good at solving problems,” Morris
says, “and science teaches problem solving better than
anything else. One of our take-home messages for the
students was that a good scientist and a good entrepreneur
have a lot in common. In both business and science,
you need to be comfortable with experimentation, with
not knowing what the outcome will be. In science, you

6
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formulate a hypothesis and run an experiment. It’s the
same in business. You come up with an idea; you try an
experiment. As long as you learn from the experiment, you
advance science and you advance business. You only fail if
you don’t learn anything in the process.”
The spirit of experimentation extended to the design of the
workshop. “Students don’t usually get a chance to interact
with scientists, lawyers, and entrepreneurs about issues
relevant to the future of science,” Morris says. “I don’t know
of any other research institution that does this.” Morris
and Huizenga have been friends since they were graduate
students at Harvard in the 1990s. When Morris suggested
that Huizenga apply for the Innovator’s Award, he told
him that the MDI Biological Laboratory was the “most
entrepreneurial institution I’ve ever been a part of.”

Building the Innovation Economy
That entrepreneurial spirit is also the key to turning
laboratory discoveries into new drugs, techniques, and
devices that improve human health. As Kevin Strange
reminded workshop participants, “Scientists don’t receive
funding from the National Institutes of Basic Science.
We’re funded by the National Institutes of Health. It’s up
to us to make sure those taxpayer dollars are used, in part,
to turn our research into applications that improve human
health whenever possible.”

“There are almost
unlimited career paths
for an imaginative,
creative person who
is good at solving
problems.”
During the workshop, Huizenga highlighted the mutual
dependence between basic science, which seeks simply to
understand why and how something happens, and applied
science, which begins with the intention of meeting a
particular need or answering targeted questions, often
with the goal of developing or improving a product for

market. “Basic research provides discoveries that fuel
applied research; applied research spurs funding for basic
research,” he said. Huizenga and Morris reviewed the
process of turning ideas into new medical products and
discussed different forms of intellectual property such as
patents and a variety of funding mechanisms.
Some of the workshop sessions were held outside of
a traditional classroom setting, and the MTI leaders
found themselves meeting with students around an
evening bonfire. “We had a chance to share some
personal anecdotes with the students on the beach,”
says Morris. “That informal setting allowed for a free
flow of ideas that don’t quite come out when you’re in
a lecture or seminar room.”

Living in Tension
The title of the textbook Morris and Huizenga are
writing, From Good to Greed: The Tension in Life
Science Commercialization, reveals what they see as
a fundamental paradox in bio-entrepreneurship: to do
good, one must be “greedy” or driven by the desire for
profit, while to make big profits, one must seek to do
good and improve human health.
“Saving lives and financial return are linked,” Huizenga
explained to the students. “That creates angst. It’s a
delicate balance, but we need both to drive innovation.”
He pointed out that rewards are sometimes large because
the risk is always substantial. According to Forbes, large
pharmaceutical companies that develop several drugs at
one time spent an average of $5 billion for every new
medicine on the market. Smaller companies, focused on
only one drug, spent an average of $350 million before the
drug became available. That figure does not account for
single-drug companies that failed.
“The students really liked talking about the ethics
involved,” Morris says. When Huizenga talked about the
number of new therapies developed in the United States,
Zinta Rutins, a senior at College of the Atlantic, asked,
“Is this really a success? Most of this innovation is for
health problems in the developed world, not for those
that cause the greatest mortality worldwide.” Huizenga
welcomed the discussion. “It’s messy,” he told the students.
“The answers aren’t easy. We want you to learn to live in
the tension.”

An informal session on the shore of Frenchman Bay

A Lasting Impact
Evaluations of the new workshop were overwhelmingly
positive. One student told Huizenga he was re-thinking
his life plan. Other students welcomed the depth it
gave to their overall experience at the MDI Biological
Laboratory. Hans Pope, a senior at Wheaton College,
intends to become a physician. But he expects the
workshop to affect his practice. “As a doctor, you need to
deal with pharmaceutical companies,” he says. “It’s good to
understand where those companies are coming from, and
how that affects medicine and your patients.”
“It was interesting to find out what drives funding for
research,” says Jacob Bruce, who entered the biochemistry
program at the University of Southern Maine this fall
(see page 8), “but I wish there were a better mechanism
for investing in preventative care. The workshop made
me think I might want to be involved in policy as a
scientifically literate person with good intentions—
if that’s possible.”

Designed for Maine’s Future
As Kevin Strange told the students at the end of the
workshop, “A science background gives you incredible
range. We need you in business and government. We
want you to stay in Maine. We want you to help drive this
economy forward. What we’re doing here is giving you
some of the skills and background to make that possible.”

CONNECTIONS
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Q: You enrolled in college a year ago at the age of 25 after a false start following high school.
What happened?
A: W hen I started at the University of Maine at Orono, I was young and I really didn’t know what I wanted
to do with my life. I was good at math, so I figured I’d major in that. But it didn’t engage me, and, I have
to say, I was a video game addict. I dropped out of UMaine after a year. I started working full-time as a
lifeguard during the summer and in food service during winter, but I was drinking way too much soda
and playing video games in my free time.
I n 2013, I quit soda and video games and started riding my bike to work. I lost 80 pounds and applied
to Southern Maine Community College (SMCC). I chose the biotechnology program because I thought
that would be the most interesting.

Q: This time you had a different college experience?

Voices

A: SMCC was incredible. I have no idea what my life would look like now if I hadn’t taken the
biotechnology course in the fall. We were exposed to so many different things. I got my first exposure
to DNA and RNA extraction and sequencing and some of the diagnostic assays as well as bioinformatics.
We also visited some biotechnology companies where we saw what kinds of jobs are available. That was
really eye opening.

>

Jacob Bruce

I know I want a four-year degree, so I transferred to the University of Southern Maine this fall,
where I’m majoring in biochemistry.

Q: How did you find out about the MDI Biological Laboratory?
Clockwise from left: Jacob Bruce in the lab, with his bicycle, and participating in the bio-entrepreneurship class this past summer.

Name

Jacob Bruce

Hometown

Windham, Maine

College

University of Southern Maine, beginning Fall 2014
Southern Maine Community College, 2013-14

MDI Biological Laboratory Affiliation
INBRE* research fellowship, Summer 2014
INBRE* short course, January 2014
8
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A: I came to the Laboratory for the first time with other SMCC students for the INBRE* short course in
molecular biology techniques. It was awesome. We did population genetics on the fish Fundulus. The first
three days we did reactions and a lot of pipetting—I definitely got better at pipetting—and on Thursday
and Friday we did analysis and bioinformatics. That led me to apply for the ten-week summer fellowship.
I was ecstatic when I heard I was accepted into the summer program. It was better than I could have
imagined. The experience and the education were obviously fantastic, but more than that, it’s the
networking, the people you meet at a place like this. I’m sure I’ll see some of these people again in my
life. Who knows, maybe we’ll collaborate years down the road. I’ve seen how the collaborative aspect
of science is really important.

Q: Do you know what you want to do after you graduate?
A: I’m trying to figure that out. One thing that drives me is that I want my life’s work to have a positive
impact on the longevity of our species. Right now, in terms of a career, I feel like I’m leaning towards
environmental science and policy—hopefully, they’re related!
 nd I want to stay in Maine. I love Maine. I know Maine. Even though I’ve lived here my entire life,
A
I don’t get sick of it. I don’t see myself ever leaving New England for more than a month at a time.
*The MDI Biological Laboratory is the lead institution for Maine’s IDeA Network of Biomedical Research Excellence (INBRE), a collaborative network of Maine institutions funded
by the National Institute of General Medical Sciences (P20GM103423).

CONNECTIONS

>

9

SPOTLIGHT

SPOTLIGHT

Sorting out the data, King says, is sometimes the easy part.
“There are methods for getting a list from a data set of
genes that are expressed, or active, at different times—that’s
something you can learn to do, and that’s a nice skill. But the
difficult part, where you need a lot of creativity, is when you
have that list of 300 active genes and you say, what’s the
story here? That’s when you have to use your brain.”

Training the 21st Century Workforce

Ben King looks for patterns in massive data sets and prepares Maine students for today’s new jobs.

Ben King: Making Sense of Big Data
in the 21st Century
A genome contains all the information required to build and
run an animal, plant, or microbe. The information contained
within a genome is vast and still largely undecipherable.
The human genome, for example, consists of three billion
base pairs of nucleotides. It would take two hundred volumes
the size of the Manhattan telephone book to hold the DNA
sequence of just one person, and it would take nine and a
half years to read those books aloud without stopping.
Recent advances in technology make it possible to
sequence an entire human genome for only $1,000, but
scientists are faced with the challenge of interpreting
unimaginable amounts of data. To create that $1,000 genome,
a sequencer analyzes 90 billion base pairs of nucleotides.
When researchers want to know about the genetic differences
among an entire population of organisms, they must sequence
genetic material from hundreds or thousands of organisms.
How can they possibly make sense of so much information?
The need to make sense of this information created the
research field known as bioinformatics—the science of
collecting and analyzing big sets of complex biological
data. Ben King is the MDI Biological Laboratory’s
bioinformatics expert and director of the bioinformatics
core for the Maine INBRE, the federally funded program
led by the MDI Biological Laboratory that links three
Maine research institutions with ten colleges and universities
10
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across the state. Through his teaching and collaborations,
King helps scientists around the globe make sense of their
data and prepares Maine students for jobs in this new
growth industry. As The New York Times recently wrote,
“Data scientist is the economy’s hot new job.”

Heathrow vs. Bar Harbor Airport

King introduces University of Maine Honors College
students to the power of bioinformatics and story telling
every year through an INBRE course he teaches with Keith
Hutchison, UMaine professor of biochemistry and molecular
biology. “I tell the class about an experiment we did and give
the class the gene lists the sequencers generated” King says.
“Then I give them the hardest problem researchers face: how
do you tell a story from a list of 300 genes? What would
you study next?”

As The New York Times
recently wrote, “Data
scientist is the economy’s
hot new job.”

King, who grew up in Orono, Maine, and received degrees
in biomedical engineering from Boston University, says
one way to find your way through large sets of genetic data
is to look for patterns. New, high-throughput sequencers
scan an entire genome and tell which of tens of thousands
of genes are active at a given moment. But how do scientists
know which genes to study? How should they direct
their research?

The students relish the challenge. “It’s amazing what they
come up with,” King says. According to Hutchison, “Most
students have a limited introduction to these tools and often
are uncomfortable using the computer as a research device
rather than a communication device. What we found is that
most of the students became really excited once they learned
the power of bioinformatics. One of the things they like
about the course is that we don’t know what the analysis of
the data will tell them beforehand. It is a true experiment.”

“We look for networks of genes,” King explains. “We look
for the genes that are activated at the same time as others,
the ones that could be master regulators of other genes.
It’s as though you want to know which are the most
important airports in the world. How would you figure
that out? One way would be to map all the flights in and out
of every airport. The ones associated with the most flights,
the hubs, are the ones you want to study. When it comes to
genes, we’re looking for Heathrows, not small airports like
Bar Harbor’s.”

Hutchison also notes, “King is an incredibly patient and
thorough teacher, helping students find their way in a
field that is really completely foreign to them, yet so
essential to their future careers.” By introducing students
to bioinformatics, King feels he is preparing them for any
number of excellent jobs, in or out of science. He points
out that few if any undergraduate biology programs
require bioinformatics. “I think that’s a mistake,” he says.
“Everything is becoming data-intensive. Every biologist
needs to be able to manage and analyze large datasets.”

The skills involved in bioinformatics and computational
biology are transferable to other areas, too. “This is a growth
industry,” King says. “For example, if you’re working for a
credit card company, and you have 20 million transactions,
how do you decide which ones may be suspicious? What are
the patterns? What story will you make out of that list? It’s
just like what we’re doing with genes.” As Patricia Hand,
vice-president for administration at the MDI Biological
Laboratory and director of the INBRE program says,
“Through his courses for Maine students and his work with
junior faculty who then pass along their knowledge,
Ben is building a 21st century workforce in Maine.”

Providing Skills and Tools for Scientists
King collaborates with scientists at the MDI Biological
Laboratory as well as throughout Maine and other states
with INBRE programs such as New Hampshire, Vermont,
and Delaware. His skills have led him to projects involving
NASA and the origins of life, and ones that determined
the evolutionary lineage of turtles. He also teaches
bioinformatics and environmental genomics courses
for faculty members and graduate students at the
MDI Biological Laboratory and the Cold Spring
Harbor Laboratory.
“If you’re a biologist and you don’t know how to analyze
large datasets or use any of the fantastic databases that are
available now,” King says, “you are at a severe disadvantage.
When you use databases well, you can make your hypotheses
much more sophisticated. You can learn from other scientists’
mistakes and either re-use or re-analyze their data. You will
always find something new.”
Right now, King is creating a new database at the MDI
Biological Laboratory that will inspire and support research
into regeneration. The Comparative Models of Regeneration
Database organizes information about gene activity in a
number of organisms—some that regenerate and some, like
mice, that don’t. With an initial focus on limb and heart
regeneration, the database will be functional within the
coming year.
The ability to sort through massive amounts of genomic data
will help guide the work of scientists in the Davis Center for
Regenerative Biology and Medicine at the MDI Biological
Laboratory and researchers around the world. As King says,
“You have to know how to think about a problem. That’s
where you’re going to make the true contribution.”
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ALUMNI

Alumni News
Whether you are in Maine or somewhere far away, we are always happy to hear from our alumni,
and we’d be delighted to welcome you back to Salisbury Cove for a visit. Please send your news
to our alumni coordinator, Rachel Post at rpost@mdibl.org, and stay in touch on Facebook!

Bright Idea

Kyle Pepperman, ’07, graduated from the University of Maine at Machias in 2008 and has

been working at the Downeast Institute in Jonesport, Maine, ever since. He is currently responsible
for the commercial production of soft-shell clam seed used to build clam stocks in Maine and New
England and for research on blue mussel culture. “I get really excited about this part of my job,” he
says, “because we are essentially creating technology that will someday feed the world. The thought
of sustainable exploitation of our oceans really makes sense to me. I believe that is what will help
keep our species alive in the years to come.”
Kyle Pepperman

Abbie Wessels

Jeremy Charette

Heart disease is the leading cause of death in the western world, largely because our hearts are unable to create
new heart muscle after a heart attack or other injury. But some organisms, including zebrafish, have the natural
ability to grow healthy, new heart tissue after damage. What if we could activate this ability in humans?

Jeremy Charette, ’07–’12, will finish his master’s degree in biochemistry at the University

Yin knew that the genetic mechanisms controlled by ZF143 were the same in zebrafish and mammals, including
humans. For some unknown reason, however, the mechanisms that lead to regeneration in zebrafish have been
turned off in adult mammals. Yin wanted to know what effect, if any, ZF143 would have on healing in animals
that normally cannot regenerate.

of Maine this winter. Originally from Lisbon, Maine, he says his work as an undergraduate fellow
in Carol Kim’s laboratory at UMaine “made me realize that primary research was where I wanted
to build a career.” He received his bachelor’s degree in 2006. As a graduate student, he says, “I was
eager to reciprocate those positive experiences by mentoring undergraduates and assisting with
short courses at the MDI Biological Laboratory.” He currently works at The Jackson Laboratory,
where he helps create new research models for diseases of the eye. Jeremy lives in Franklin with his
wife Amanda and his children Olivia and Owen.

Students in the Molecular Mechanisms of Human Disease course at the MDI Biological Laboratory sent Bruce Stanton, Ph.D., a note thanking
him for the class this year. Stanton, a professor at the Geisel School of Medicine at Dartmouth and a member of our visiting faculty, leads the
weeklong, federally funded program that brings first-year medical students from the University of Vermont, University of New England, and
Dartmouth to Salisbury Cove to deepen their understanding of the fundamental mechanisms of disease.

Thank you so much for such an amazing experience. . . . None of us had any idea how awesome the MDI Biological
Laboratory would be, or that we would meet such incredible people. This program . . . fostered a connection between the
three [northern] New England medical schools that will follow us into our careers as physicians. From the food, to the
scenery, to the experience, as a whole this program far surpassed our expectations and we will all share our experience at
the MDI Biological Laboratory with the new class at our schools to ensure this program will continue for years to come.

<
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Helping Hearts Heal

Abbie Wessels, ’13, is a junior and a bioengineering major at the University of Maine Honors
College, where she also runs on the university’s cross-country team. Originally from Morrill, Maine,
she studied sea urchin development with James Coffman, Ph.D., during a summer fellowship at the
MDI Biological Laboratory in 2013 and followed it this year with an internship at IDEXX, a global
biotech company based in Westbrook, Maine. “Both IDEXX and the MDI Biological Laboratory
have helped me explore my interests in biology and are helping me discover what I want to pursue as
a career,” she says. “I am still very much interested in developmental biology, and I hope to merge my
passion for math and physics with my interests in biology. Right now, I plan go to graduate school
in engineering.”

Surpassing Expectations: A Class Says Thank You
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Red fluorescence indicates new cell growth in a damaged zebrafish heart.

In 2012, assistant professor Voot Yin, Ph.D., discovered that a drug, now called ZF143, could double the rate
at which zebrafish grow new heart tissue after injury. Further studies showed that ZF143 could also restore a
zebrafish’s ability to grow new tissue even after its normal regenerative pathways had been shut off genetically.
In other words, Yin was able to turn off the zebrafish’s ability to regenerate its tissue, and then reactivate it with
ZF143. He wondered if that meant ZF143 could help our hearts regenerate, too.

To answer this question and explore the compound’s potential use in human therapy, the MDI Biological
Laboratory launched its first spin-off company, Novo Biosciences, Inc., with Yin as chief scientific officer.
ZF143’s safety in humans has already been established because it was in clinical trials for other purposes when
Yin discovered its effects on regeneration.
Now, the data are in from the first experiments with mice. They show that ZF143 makes a remarkable difference
after a heart attack, increasing survival from 60 to 90 percent. Moreover, echocardiogram studies—the same tests
given human heart patients—showed that heart function in ZF143-treated animals improved dramatically to
within the lower end of the clinically normal range after four weeks of treatment. Surviving mice that did not
receive ZF143 exhibited heart function in the poor range.
What’s next for ZF143 and Novo Biosciences? Yin plans to conduct longer-range studies to discover if heart
function continues to improve in mice two or three months after a heart injury and to start tests in larger
mammalian models. “We have a long way to go before ZF143 gets into humans,” he says, “but I think the
approach we’re taking and the results bode well for the future.”
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MDI Biological Laboratory
P.O. Box 35
Salisbury Cove, ME 04672
www.mdibl.org

Your Vote Matters on Nov 4th

5

#

WORKS FOR

Growing Industry & Innovation in Maine

On November 4th, Maine voters will have the opportunity to approve a $3 million bond
that will enable the MDI Biological Laboratory to construct a new facility for workforce
training and expand its research programs. If you are a Maine voter, we invite you to learn
more about Question 5, share with your friends, and get out the vote this November 4th.

Train Maine’s Technology Workforce
Grow Maine’s Economy
Accelerate Drug Discoveries

Question 5 Builds a Healthy Future for Maine

Learn more: www.5WorksForME.org
Authorized by Question 5 Works For ME

