Regenerative Biology at the MDI Biological Laboratory |

FALL 2019

BREAKING THROUGH FALL 2019 › 1

FALL 2019

4 THE LABORATORY’S
		 iCARB COURSE:
		
Restoring the ability to repair
		 and regenerate as we age
8 A PATIENT IN THE LAB:
		
Teaching organoid technology
		 to students from around
		 the world
Cover: A microscopic image of mouse
intestinal organoids taken during the
MDI Biological Laboratory’s Applications
of Organoid Technology course by course
faculty member Gert-Jen Kremers, Ph.D.,
director of the imaging facility at Erasmus
Medical Center in the Netherlands.

12 LAB NOTES:
		
The latest developments at the
		 MDI Biological Laboratory

16 THIS IS WHY:

		The Scott R. MacKenzie 		
		Foundation

FROM THE PRESIDENT

Dear Friends,
As we approach the end of year, I’m happy to share highlights from our busy summer season, which was
characterized by the revitalization of our visiting scientist and public outreach programs. During the summer,
a campus visitor would have experienced:
• A robust community of faculty, visiting scientists
and students collaborating on cutting-edge research
in regeneration and aging
• Highly interactive “chalk talks” in which new ideas
and scientific findings were discussed, debated and
celebrated

• Eager high school and undergraduate students
engaged in hands-on research
• Enthusiastic MDI Science Café audiences enjoying
discussions on scientific issues
• An international group of students participating
in one of 18 courses and conferences

In short, we were abuzz with activity. Which is as it should be at an academic campus where scientists and students
come together to discuss the mechanisms of regeneration and aging and plan bold scientific projects. Indeed,
the advancement of science depends upon the collaborations, inspiration and knowledge sharing that occur
among scientists working in close proximity. As one of our visiting scientists said, “Science is a discipline that is
inhibited by a distance of more than fifty yards.”
The opportunities for scientific advancement afforded by our collaborative programs could not have happened
without you, our donors. Your contributions support our research, fellowships, courses and visiting scientists.
If you had the opportunity to visit over the summer, you would have witnessed the impact of your support
firsthand: the campus was invigorated not only by our beautiful setting, but also by the spirit of excitement
generated wherever the scientifically minded gather in search of solutions.
Though the summer was a big success, it is just the beginning. By joining with scientists from around the world
we have the opportunity to become an international nexus for research and education in regeneration and aging.
The building blocks are in place: a 121-year reputation for excellence, a visionary research focus and talented
faculty and staff. But we cannot achieve these aspirations on our own: we need you to invest in our future – in
people, in equipment and in the restoration of our historic buildings.

Our newest super model

Whether you are a longtime supporter, an education program alumnus or a newcomer intrigued by the potential
of our research to transform the practice of medicine, we urge you to join us on our journey to the next level by
making your contribution today.
				With heartfelt thanks,

The African turquoise killifish will soon be added to the diverse group of animal models used to study aging and
regeneration at the MDI Biological Laboratory. Because the African turquoise killifish has a short lifespan and can
regenerate some of its tissues, it allows researchers to rapidly assess both aging and regeneration outcomes.
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				Hermann Haller, M.D.
				President
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SPOTLIGHT ON RESEARCH

THE MDI BIOLOGICAL LABORATORY’S iCARB COURSE:

Restoring the ability to
repair and regenerate
as we age
“If everything regenerated there would be no death.”
This quote is from the classic text, “Principles of Regeneration,” by Richard
J. Goss, Ph.D., who was a visiting scientist at the MDI Biological Laboratory
in the late 1960s and early 1970s. But is the statement that there would be
no death if everything regenerated correct?
The zebrafish, which can regenerate many tissues
and organs, has a lifespan of about four years, while
the goldfish – a similar species that lacks powers
of regeneration – can live for 40 years or more.
This would suggest that regeneration and extended
lifespan do not go hand in hand.
On the other hand, as anyone who has been young
can attest, the young heal wounds, mend broken
bones and recover from illnesses faster than adults,
suggesting that aging is linked to a decline in
regenerative ability.
Unraveling the knotty and perplexing relationship
between regeneration and aging was the task of
scientists from around the world who participated
in the MDI Biological Laboratory’s first course on
the interface between these fields in July.
The course, entitled Immersion in Comparative Aging
and Regenerative Biology (iCARB), was followed
by a symposium on the same subject in October
(see sidebar, page 7).
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In offering the course and symposium, the MDI
Biological Laboratory drew on the strength acquired
from over a decade of research in regeneration and
aging to stake out a leadership position at the
interface of these areas. The goal: to reset the aging
clock by developing therapies that stimulate human
regenerative ability.
“Other species have the capacity to withstand the
ravages of aging by regenerating lost or damaged
tissues,” said Nadia Rosenthal, Ph.D., F.Med.Sci.
“Just because humans can’t do it now doesn’t mean
we won’t be able to achieve that regenerative
capacity. It’s possible that we can apply knowledge
learned from these species to our own bodies.”

‘Regenerative medicine and the end of aging’
Rosenthal, scientific director at The Jackson Laboratory
and a guest speaker at the iCARB course, made her
remarks in a lecture entitled “Regenerative Medicine
and the End of Aging,” which could also have been
the theme of the course.
BREAKING THROUGH FALL 2019 › 5

Though enormous advances have been
made in regenerative biology and aging
biology, these fields have for the most
part been operating in separate silos. The
course offered the first opportunity in
the world to unite them in the context
of comparative biology, which draws on
comparisons across species to address
fundamental biological questions.
The driving force behind the need to
study this interface is the development of
new therapies to stimulate regenerative
ability and to delay aging, which raises
the question of how these therapies will
interact. The discovery at the MDI
Biological Laboratory of a new regenerative
medicine drug candidate, MSI-1436 or
trodusquemine, which is now in pre-clinical
development, makes it a natural setting
for such a course.
“Many anti-aging drugs are now in
development, but medicine lacks a proregeneration therapy,” said laboratory
scientist and course co-director Aric Rogers,
Ph.D. “As far as I know, MSI-1436 is the
only game in town – nobody else has
anything like it. This gives us a unique
opportunity to distinguish ourselves by
exploring how new regenerative medicine
therapies and anti-aging therapies will
work with one another.”
In addition to “nexus” experiments in model
organisms such as those exploring how
MSI-1436 influences aging, the course
included guest lectures by leading
scientists in regeneration and aging from
around the world, “pit talks” on laboratory
techniques and – perhaps most
importantly – ample time for students to
explore the interface between these fields
in think tank-type sessions.
“I was amazed at the questions that emerged,”
said Voot Yin, Ph.D., laboratory scientist
and course co-director. “They were
questions that haven’t been asked – or
if they have, that no one’s addressed. The
freedom to focus on provocative questions
in the kind of informal, intimate setting
afforded by a small institution such as the
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The RegenAge Symposium:
Your Epigenetic Clock is Ticking

“I want to know the similarities and differences between regeneration
and rejuvenation. For me, this is the most important question.”
– BOHAN ZHANG, HARVARD UNIVERSITY GRADUATE STUDENT

Just as there is a need to develop biomarkers of aging in model
animals (see previous page), there is also a need in humans. In
order to determine if an anti-aging therapy works, researchers

MDI Biological Laboratory can be a
major contributor to scientific discovery.”

Setting the agenda for future
exploration
The needs identified by participants are
anticipated to set the agenda not only for
future courses, but also for scientific
exploration at this important interface.
The need to study a range of
animal models

Many animal models are used to study
regeneration and aging, but more are
needed because of the value of comparative
studies. The course highlighted the
contributions of new models such as the
African spiny mouse, which, because it is
a mammal that regenerates, offers insight
into how to trigger regeneration in humans;
and the African turquoise killifish, a
short-lived vertebrate that allows scientists
to quickly assess the effects of anti-aging
therapies in an animal that is closely
related to humans.
Many students came away with a resolve
to add new species to their rosters of
model animals or even to develop their
own models: for example, Gabriel Mucino,
a graduate student from Mexico who had
previously studied the effects of DNA
damage on aging only in cell cultures now
wants to tackle this subject in the African
spiny mouse and the axolotl, a highly
regenerative salamander; while Judith Roe,
a faculty member at the University of
Maine at Presque Isle, wants to develop
the familiar household pest, the earwig,
into an inexpensive model for the study
of regenerative biology.

need an accurate tool for measuring aging.

The need to develop biomarkers of
aging, including across species

Biomarkers of human aging such as the “epigenetic clocks”

Many animals used in aging research
display signs of aging that are similar to
those in humans. C. elegans, for instance,
a nematode worm that is a popular model
in aging research, becomes wrinkled,
develops age spots and even has trouble
moving as it ages. But biomarkers of
aging are needed across species that allow
scientists to more accurately evaluate the
effectiveness of anti-aging interventions.
How do age-dependent changes in
C. elegans compare to those in humans?
And how does aging in C. elegans compare
with aging in other model species?

developed by Steve Horvath, Ph.D., Sc.D., a professor of human

The need to find common pathways

in regeneration inform research in aging and vice versa? and

The course also identified a need to focus
on cellular and molecular pathways that
are common to regeneration and aging.
One such area is immune function, which
Rosenthal called “the elephant in the room.”
Recent research by laboratory scientist
James Godwin, Ph.D., and others has
demonstrated that the immune system is
critical to regeneration. The immune system
also plays a role in aging: age-related
degenerative diseases such as cancer are
linked to a decline in immune function.
Students who were previously unaware of
this commonality expressed their desire
to delve more deeply into this area.
Though the course generated more
questions than answers, it accomplished
its mission by creating the beginning of an
international network of scientists working
at the interface of regeneration and aging,
by training them how to work with a
range of animal models and by identifying
the questions that need to be answered
in order to pull the veil away from this
fascinating and mysterious interface.

genetics and biostatistics at UCLA, were a subject of lively
discussion at the MDI Biological Laboratory’s RegenAge
symposium, which brought together scientists working at the
interface of regeneration and aging.
Horvath was one of 22 scientists who delivered presentations at the
three-day RegenAge: Defining the Interface Between Regeneration
and Aging symposium in October. The symposium was supported
by COBRE (Center of Biomedical Research Excellence) funding
from the National Institute of General Medical Sciences.
In addition to the discussion on how to measure aging, participants
engaged in a panel discussion addressing such questions as

How is aging defined? Is aging programmed? How can research
What are the most promising potential therapeutics in each field?
The discussion ranged freely over topics like the giant sequoia,
genetic instability and organismal entropy. One participant, Nikolai
Slavov, Ph.D., of Northeastern University, described it as the most
fascinating conference discussion he had ever taken part in.
The symposium was organized by MDI Biological Laboratory
scientist Jarod Rollins, Ph.D., with the help of Sam Beck, Ph.D., and
James Godwin, Ph.D., also of the MDI Biological Laboratory, all
of whom delivered presentations. The research of all three
scientists is funded through the COBRE program.
Though Horvath predicted his clocks will be widely used to study
anti-aging interventions, the symposium revealed other potential
ABOVE top to bottom:

applications at the interface of regeneration and aging. For

Voot Yin, Ph.D. (right), MDI Biological Laboratory
scientist and co-director of the iCARB course,
with Gabriel Mucino, a student in the course and
a graduate student at the National Autonomous
University of Mexico.

instance, Godwin, who studies limb regeneration, said he would

Itamar Harel, Ph.D., iCARB faculty member from
The Hebrew University of Jerusalem, illustrates how
aging manifests in the African turquoise killifish, a
new model for the study of aging that will soon be
added to the MDI Biological Laboratory’s roster of
animal models (see page 2).

the disciplines of regeneration and aging

like to know how the age of a regenerated limb compares to the
age of the host animal.
“The goal of the symposium was to bridge
by stimulating thoughts on how the fields
interact,” Rollins said. “Every scientific
discipline has its own culture and perspectives.
Symposia such as RegenAge allow us to step
back and see these fields through fresh eyes.”
BREAKING THROUGH FALL 2019 › 7

FOCUS ON EDUCATION

A
PATIENT
IN THE LAB:

“The MDI Biological Laboratory’s organoid course,
in combination with our scientists’ research in
regenerative biology and the research that is being
conducted at The Jackson Laboratory, have made
Mount Desert Island one of the world’s leading
centers of regenerative medicine research.”
— HERMANN HALLER, M.D., PRESIDENT, MDI BIOLOGICAL LABORATORY

Teaching organoid technology

Scientists have long used cell and animal models to study human
disease because of the practical, ethical and financial challenges of
using human models.

to students from around

But as the failure to translate effective therapies from cell and mouse
models into humans has demonstrated, the need remains for models
that more closely replicate human tissue.

the world

That need is now being met with the development of three-dimensional,
patient-derived, cell-cultures-in-a-dish that mimic human tissue.
These mini-organs, called “organoids,” allow scientists to study disease
mechanisms and progression, predict patient-specific drug treatment
outcomes and efficiently screen for new drug therapies.

ABOVE:
A microscopic
image of a mouse
intestinal organoid
taken during the MDI
Biological Laboratory’s
organoid course by
Gert-Jen Kremers,
Ph.D., of Erasmus
Medical Center in the
Netherlands.
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Another exciting potential application is the ability to replace lost
or damaged tissue, even to create new organs. Such renewable tissue
would reduce or eliminate the need for organ transplants.
But here’s the catch: making these complex structures requires handson instruction from an experienced researcher: it can’t be learned
from laboratory protocols.
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Course offers extensive
laboratory training
The MDI Biological Laboratory’s
Applications of Organoid Technology
course, held in May for the second
consecutive year, is the only course in
the world offering extensive laboratory
training in making organoids.
“Our course is called ‘Applications of
Organoid Technology’ for a reason,” said
course director Hugo de Jonge, Ph.D., a
professor at Erasmus Medical Center in
the Netherlands and a visiting scientist
at the MDI Biological Laboratory.
“Though scientists can read about organoid
technology in journals, it’s a big step from
theoretical knowledge to making organoids
in the lab. We are bridging that gap.”
The course is also the only external course
taught by representatives of Hubrecht
Organoid Technology (HUB), a non-profit
organization based in the Netherlands
that was founded on the pioneering
research of Hans Clevers, M.D., Ph.D.,
the first to discover techniques to grow
organoids from adult stem cells (ASCs)
harvested from the epithelial tissue of
patients with various diseases.
“Learning from the people who developed
the technology is the best scenario – they
are the ones who are familiar with the fine
details,” said Nitin Sabherwal, Ph.D., a
10 ‹ BREAKING THROUGH FALL 2019

postdoctoral student at The University of
Manchester in England who is planning
to use organoids to study breast cancer.
“In the MDI Biological Laboratory course,
we are learning directly from the lab that
developed the technology. What could
be better?”
The course drew 22 students from
medical schools, research institutions and
private corporations in nine countries.
The participants worked with organoids
supplied by the organoid biobank at
HUB, including those from patients with
cystic fibrosis and various types of cancer.

A wide variety of applications
The wide variety of uses to which organoid
technology can be applied was reflected in
the research interests of the course
participants. In addition to breast cancer,
participants planned to use the knowledge
they gained to develop new therapies to
treat aging, eye disease, inflammatory
bowel disease, kidney disease, lung
disease and head, lung, neck and ovarian
cancers.
Also represented were applications in the
environmental and military sciences and
in the pharmaceutical industry. An
environmental scientist planned to use
organoids to test the effects of toxins on
nervous system development, while a
military scientist planned to use them to

test nutritional strategies to improve
soldiers’ performance. In the pharmaceutical
industry, they are being used as platforms
for drug screening.

“Learning from the people who developed the technology is the

“Cells lines and animals are not the best
models for drug development,” explained
Sylvia F. Boj, Ph.D., scientific director at
HUB and a member of the course faculty.
“Ninety percent of drug candidates fail
to win approval and many of those that
fail do so in Phase 3 [the last stage before
approval] when failure is at its most
expensive. With organoids, we can bring
human subjects into the laboratory.”

technology. What could be better?”

One of the most valuable applications
of organoid technology may be in
personalized medicine. Scientists can use
organoids grown from an individual
patient’s cells to test for effective, patientspecific drug therapies. In cancer, for
instance, such testing could replace the
practice of sequentially administering
chemotherapy regimens on a trial-anderror basis to patients whose lives may
be hanging in the balance.
Scientists are also exploring using
gene-editing techniques on organoid
tissue derived from patients with genetic
illnesses to generate healthy tissue for
transplantation. The functional
engraftment of various types of organoidderived healthy tissue has already been
demonstrated in mouse models.

best scenario – they are the ones who are familiar with the fine
details. We are learning directly from the lab that developed the

LEFT PAGE, CENTER:
Soumya Kar, Ph.D., a research
postdoc at Wageningen
University & Research in
the Netherlands and a
student in the MDI Biological
Laboratory’s organoid course.

– NITIN SABHERWAL, PH.D., THE UNIVERSITY OF MANCHESTER POST-DOCTORAL STUDENT
ABOVE:

A separate line of organoid research
A problem with using adult stem cells
to make organoids is that they lack the
variety of cell types found in complex
organs. Adult stem cell-derived organoids
are made using stem cells harvested
from the epithelium – the lining of the
alimentary canal and other hollow
structures – because this tissue is
constantly being renewed through the
presence of stem cells that are otherwise
rare in adult tissue.
In a separate line of organoid research
scientists are using different types of stem
cells, induced pluripotent stem cells
(iPSCs), to create organoids with a variety
of cell types.This involves reprogramming
cells back to an embryonic-like,
undifferentiated state from which they can
then be differentiated into cells forming
complex organs and tissues, including

the nephron, the key functional unit
of the kidney.
A 2019 introduction to the organoid
course was a module on kidney organoids
made from iPSCs by Leif Oxburgh,
D.V.M., Ph.D., of the Maine Medical
Center Research Institute. Oxburgh was
among four visiting scientists from
institutions across the country who
collaborated on research to create
replacement kidney tissue from
iPSC-derived organoids at the institution
this past summer (see page 13).
Though regenerative biology has been a
research focus at the MDI Biological
Laboratory for a decade, the introduction
of the organoid course and a new focus
on creating replacement kidney tissue
from iPSC-derived organoids is positioning
the institution at the leading edge of this
exciting field.

Hyun Ju Kang, Ph.D.
(left), and Jin-ku Lee,
both students in the MDI
Biological Laboratory’s
organoid course; Kang is
from Ajou University School
of Medicine and Lee is from
Samsung Medical Center,
both in South Korea. The
microscopic organoid images
were taken during the course
by Gert-Jen Kremers, Ph.D.,
director of the imaging
facility at Erasmus Medical
Center in the Netherlands.

LEARN MORE
The MDI Biological Laboratory’s
2020 Applications of Organoid
Technology course will be held
May 24-30.
To register or for more information,
please email education@mdibl.org.
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LAB
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LAB NOTES

Community news about the developments and scientists that are
shaping the future of the MDI Biological Laboratory.
For the latest news, visit mdibl.org/news

VISITING SCIENTIST SPOTLIGHT ›

The Summer Visiting Scientist Program:
‘Minds Tumbling Over Each Other’

AWARDS SPOTLIGHT ›

Celebrating the Renewal of Maine INBRE:
A Pipeline to Careers in the Life Sciences
Question: What MDI Biological Laboratory-led

underlies the statistics. It has

program has achieved the following successes?

helped students and young

• Provided $86 million in direct federal
funding to the state
• Attracted $80 million in additional
federal grants
• Provided research training for
approximately 2,250 Maine students
• Created more than 100 new jobs

Since 2001, the
MDI Biological
Laboratory has
led a statewide
coalition of
13 research
and education
institutions

The 20th-century science essayist, Lewis Thomas,

of Texas Southwestern Medical Center, a member

M.D., once compared science to an anthill

of the RBK consortium. “Your only responsibility

with “minds tumbling over each other, carrying

is to science,” added her husband and colleague,

information from place to place, passing it

Thomas J. Carroll, Ph.D.

around at the speed of light.”

Cleaver and Carroll joined fellow visiting scientists

faculty to maximize their

If that’s the case, then the colony at the MDI

and RBK consortium members Leif Oxburgh,

potential, realize their career

Biological Laboratory was buzzing over the

D.V.M, Ph.D., and Iain A. Drummond, Ph.D., in

ambitions and contribute to
advancements in science that
improve human health. It has

MDI
Biological
Laboratory

also helped the state transition

summer with the revitalization by President

charting the future of the consortium, whose aim

Hermann Haller, M.D., of a robust summer

is to replace kidneys damaged by disease or injury

visiting scientist program. The 16 visiting

by taking advantage of recent advances in stem

scientists on campus for the summer were

cell biology and bioengineering.

hosted by and worked with laboratory faculty.

to a modern economy based

Oxburgh was visiting from the Maine Medical Center

on information and

Among the minds tumbling over one another

Research Institute and Drummond from Harvard

knowledge.

were those of six scientists who were new to the

University and Massachusetts General Hospital,

program. They included four members of the

although Drummond has since assumed the

Network of Biomedical Research Excellence) in

“The renewal will allow us to

federally funded ReBuilding a Kidney (RBK)

position of senior scientist and director of the

strengthening biomedical research and training

continue a very successful

consortium, whose goal is to develop functional

Kathryn W. Davis Center for Regenerative Biology

in Maine has resulted in an award of nearly $18

and Medicine at the MDI Biological Laboratory.

Answer: Maine INBRE.
The tremendous success of Maine INBRE (IDeA

program to create biomedical

kidney replacement tissue, and two German

million from the National Institute of General

research and research training

scientists studying the biology of aging.

Medical Sciences, an institute of the National

opportunities across the

Institutes of Health (NIH). The award will fund

state, and especially among

the renewal of the 18-year-old program for

our undergraduate partner

another five years.

institutions,” said James A.

The aim of the IDeA program is to build research

Coffman, Ph.D., MDI Biological

capacity in the 23 states and Puerto Rico that

Laboratory scientist and Maine

have historically low levels of NIH funding and

INBRE program director. “The

lack a strong biomedical research infrastructure.

Maine INBRE provides

The INBRE program creates a technically skilled
workforce by providing biomedical research
training to undergraduates and research support

opportunity where it did not
previously exist.”
Other members of the statewide collaborative

and mentorship to young faculty members to

network of 13 educational and research

increase their competitiveness for independent

institutions include the University of Maine and

NIH funding. The program also improves
research infrastructure through core facilities
that provide state-of-the-art technology and
technical expertise.

The Jackson Laboratory, and partner
undergraduate institutions Bates, Bowdoin and
Colby Colleges, College of the Atlantic, Southern
Maine Community College, the University of Maine

ABOVE: Students
from Bates College
in Lewiston, Maine,
in a May 2019 INBRE
course in gut biology
at the MDI Biological
Laboratory. Pictured
are Matt Lopez de
Leon of Washington.
D.C. (left), and Cooper
Andrews of Duxbury,
Mass.

BELOW: Anette Melk,
M.D., Ph.D. (right), and
Roland Schmitt, M.D.,
of Hannover Medical
School in Hanover,
Germany.

Also on campus were Anette Melk, M.D., Ph.D.,

All agreed that the opportunity to spend time

and Roland Schmitt, M.D., of Hannover Medical

away from stressful commutes, administrative

School in Germany who work in the hot area of

responsibilities and the daily grind in the

senescent cells, or dysfunctional cells believed to

spectacular natural setting of the MDI Biological

play a role in aging. They would like to develop

Laboratory campus was unique and precious.

the zebrafish as a model for screening senolytics,

“It’s been an amazingly pure intellectual time,”
said Ondine Cleaver, Ph.D., of the University

or drugs that target these cells.
“The surroundings here make it easier to concentrate,”
Melk said. “Usually you have only small slots of
time to work on a project. Though you may tell
yourself you have to adapt by being creative, that’s
not how science works. Here you have the time
to think.”
The reviews of the program were a rave: friends
were made, collaborations forged, ideas exchanged
and plans laid for making the 2020 season even
more focused and productive. And, although
summer is over, the scientists are still “passing

The most important impact of the program,

Honors College and the Universities of Maine at

information around at the speed of light” – or

however, may be the human element that

Farmington, Fort Kent, Machias and Presque Isle.

at least at the speed of their internet connections.
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A LOOK BACK: NOTABLE WOMEN SCIENTISTS AT THE MDI BIOLOGICAL LABORATORY ›

Developing New
Treatments for Polycystic
Kidney Disease

Welcoming Microscopist Frédéric Bonnet

Margaret Reed Lewis, Ph.D.: A Pioneer in Tissue Culture

“Like a room full of valuable musical instruments with no

This is a recurring series about women scientists

tissue culture and its cousin, cell culture, which

at the MDI Biological Laboratory who have made

remain the workhorses of biomedical research.

instruction on how to play them.”

significant contributions

The MDI Biological Laboratory will help to

That’s how MDI Biological Laboratory President Hermann Haller,

identify new treatments for polycystic kidney

M.D., formerly referred to the collection of 10 sophisticated

to science.

While studies in whole organisms are the gold
standard, tissue culture serves as a more

research microscope systems in the institution’s light microscopy

In 1908, Margaret

convenient and less ethically challenged

core facility. That is – until Frédéric Bonnet, Ph.D., came along.

Reed was working in a

intermediate model. It is widely used to study

laboratory in Germany

cell physiology and biochemistry, the effects of

Bonnet was hired in May as the institution’s first microscopist. His
H3M Development will study emapticap

when she explanted a

drugs and toxic compounds and mutagenesis

charge: to manage and maintain the microscopy facility and ensure

small piece of tissue from

and carcinogenesis. It is also used in drug

pegol, a novel anti-inflammatory drug therapy

that it continues to meet the institution’s needs, to educate

a guinea pig into a tube

development and in the manufacture of

for the treatment of polycystic kidney

scientific staff and student researchers about microscope use and

of nutrient agar. After a

biological compounds such as vaccines and

disease (PKD). PKD – a common genetic

image analysis, and to collaborate with the research faculty on

few days, she observed

anti-cancer agents.

disease affecting about 500,000 people in

projects involving microscopic imaging and image analysis.

that the cells were living

disease with the addition of the German
company, H3M Development, to its life
sciences incubator.

the United States – causes fluid-filled cysts
to grow in the kidneys, leading to reduced

Instead of being used only by a knowledgeable few, the microscopy

kidney function and kidney failure.

facility is now integrated into the education and research programs,

H3M will collaborate with MDI Biological

and multiplying.

of action and to identify other potential
indications for treatment.
Among the research groups with which
H3M will likely work with is that of Iain
Drummond, Ph.D., senior scientist and
director of the Kathryn W. Davis Center for
Regenerative Biology and Aging, who uses
an aquarium fish, the zebrafish, as a model
to study organ pathologies, including PKD.
“Polycystic kidney disease is a serious disease
for which current therapies are limited,”
Drummond said. “But it’s difficult to study
how the disease develops in human patients.
The zebrafish serves as a model to screen
new drug therapies and gain insight into
the biological mechanisms of the disease.”

Columbia University and the Universities of

where it is contributing to an increased understanding of the inner

credited as the first in

Zurich, Paris and Berlin. At Bryn Mawr and

workings of the cell as well as producing graphically stunning images.

vitro (in a dish) culture of

Columbia, where she worked with Nobel

mammalian cells.

prizewinner Thomas Hunt Morgan, Ph.D., she

“We identified the need for a microscopist some time ago,” said
MDI Biological Laboratory scientist James A. Coffman, Ph.D.,

Cell biologist Margaret

director of Maine INBRE (see page 12). “Before Frédéric, we didn’t

Reed Lewis (1881–1970),

have staff members with the time and expertise to provide high-

along with her husband,

level training and assistance.”

Warren H. Lewis, M.D.,

Bonnet comes to the institution from a post-doctoral position at
the Max Planck Institute of Molecular Cell Biology and Genetics in
Germany. Though he earned his doctorate in developmental
biology in France, it was microscopy that captured his interest
from the moment he saw neural stem cells developing into spinal

ABOVE: Margaret Reed
Lewis (1881-1970)

from whom she was

making the microscopy
facility more widely available
and teaching students and
faculty members about

ups currently on campus: Novo Biosciences,

the technology and how to

a laboratory spinoff; Anecdata.org, an online

use the equipment.”

and the Carnegie Institution.
Lewis’ research prefigured the MDI Biological
aging by a more than a century. The vision of the

Much of their research was conducted during

pioneers in cell culture of using tissue grown in

summers at the MDI Biological Laboratory.

cultures to replace damaged human tissue is

can’t be overstated. Before the ability to study

“He is passionate about

and research positions, including at Columbia

Laboratory’s current focus on regeneration and

confocal microscope.

we needed,” Coffman said.

crayfish. She went on to prestigious teaching

seldom separated, subsequently spent more

The importance of their contribution to science

“Frédéric is exactly what

studied regeneration in amphibians and

than 40 years refining tissue culture techniques.

cord neurons under a

H3M Development will join the biotech start-

living cells, scientists were limited to studying
cells that had been preserved, stained and
mounted on slides. By 1915, tissue culture allowed
the Lewises to comprehensively describe the

now being realized in research on replacement
kidney tissue, while their research on the
function of the mitochondrion laid the
groundwork for current research on the role of
this cellular organelle in human aging.
“Tissue culture is a basic tool of research in the

morphology of the living cell, including the

life sciences,” said Hermann Haller, M.D.,

nucleus, cytoplasm and mitochondria. They later

president of the MDI Biological Laboratory.

went on to study the physiological behavior of
cells, including that of cancer cells.
As significant as Margaret Lewis’ discovery was,

citizen science platform; and Coagulation

however, her greatest contribution to science

Sciences, a medical device company.

was the scientific advances that were enabled by
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College and studied at Bryn Mawr College,

This moment is widely

Laboratory research groups to better
understand emapticap pegol’s mechanism

Lewis earned a bachelor’s degree from Goucher

“Without Lewis’ groundbreaking discovery, the
rapid progress science has made in cell biology,
immunology and cancer research
would have been impossible.”
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THIS IS WHY YOUR GIFT MATTERS

The Scott R. MacKenzie
Foundation
Seeing Science Fiction Become a Reality

As a child growing up in East Millinocket, Maine, Scott
MacKenzie was a huge fan of science and science fiction.
One of the first magazines he ever subscribed to was
Scientific American; one of the first books he ever read
was science fiction.
Now he can read about the research he has supported
as the head of the Jacksonville, Florida-based Scott R.
MacKenzie Foundation, which funds research on cardiac
and kidney regeneration by MDI Biological Laboratory
PICTURED:
Scott MacKenzie of the Scott R.
MacKenzie Foundation
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scientists.
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ABOUT US

We are pioneering new approaches
to regenerative medicine focused
on therapies that slow age-related
degenerative diseases and activate our
natural ability to heal. We also prepare
students for 21 st century careers and
equip entrepreneurs with the knowledge,
skills and resources needed to turn
discoveries into applications that improve
human health and well-being. For more
information, please visit mdibl.org.
BOARD OF TRUSTEES
Peter J. Allen, M.D., Chairman
Duke University School of Medicine

Edward J. Benz Jr., M.D., Vice Chairman
Dana Farber Cancer Institute

Thomas A. Boyd, Ph.D., Treasurer
Anthology BioDevelopment LLC

Alan W. Kornberg, Esq., Secretary
Paul, Weiss, Rifkind, Wharton & Garrison LLP

Hermann Haller, M.D., ex officio
MDI Biological Laboratory, President

Phoebe C. Boyer
The Children’s Aid Society

Terence C. Boylan
The River Press

Janis Coates, Ph.D.
Island Readers and Writers

Ruth Cserr
Joanne R. Firstenberg
Douglas Elliman

John A. Hays
Christie’s

“I wanted to support cutting-edge scientific research that had the potential
to make a big impact.” – SCOTT MACKENZIE

Frank L. Hohmann III

A Gift That Makes
An Impact
“MDIBL has always had a special place in our
hearts. But being able to give a charitable gift
through our IRA allows us to make a more
impactful gift and reduce our taxable income.”

Lewis B. Kinter, Ph.D.
Green Lawn Scientific Consulting LLC

Anne H. Lehmann
Alan B. Miller, Esq.

		 — Edward J. Benz Jr., M.D. and
Margaret A. Vettese, Ph.D., R.N.

I. Wistar Morris III
Penn Trust

Margaret A. Vettese, Ph.D., R.N.
Christopher P. Sighinolfi
Jefferies

Josephine A. Sollano, M.P.H., Dr. P.H.

“When I launched the Scott R. MacKenzie
Foundation, I wanted to support cuttingedge scientific research that had the
potential to make a big impact,”
MacKenzie said during a recent visit to
the laboratory. He said the payoff on his
support of research at the MDI Biological
Laboratory has been “spectacular.”

“This is a wonderful example of the power
of philanthropy to move science forward,”
said Jeri Bowers, director of development
and public affairs. “Funding from private
foundations like Scott R. MacKenzie allows
our early-career scientists to generate
the data and publications they need to
compete for federal research funding.”

Scientists at the MDI Biological Laboratory
are working to understand the underlying
mechanisms involved in regeneration.
If successful, their research could result
in improved therapies for patients
suffering from heart disease and diabetic
kidney disease.

Though MacKenzie is aware that the
path to bringing new therapies to market
can be difficult, he is also cognizant of
the transformative potential of regenerative
medicine therapies. It is possible, he
observed, that in his lifetime he will see
science fiction become a reality in the
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form of a drug whose development he has
helped fund.
“Science needs benefactors like Scott who
give scientists the intellectual freedom to
explore their imaginations and creativity,”
said Hermann Haller, M.D., president of
the MDI Biological Laboratory. “It’s how
breakthroughs happen.”

ABOVE: Scott MacKenzie, pictured with
representatives of the Scott R. MacKenzie
Foundation, is presented with a framed copy
of an article in Scientific American about
research at the MDI Biological Laboratory.

Protogenia Life Sciences LLC

Bruce A. Stanton, Ph.D.
Geisel School of Medicine at Dartmouth

Clare Stone
Daphne W. Trotter, Esq.
McDermott Will & Emery LLP
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Help us train the next generation of scientific
leaders and further our groundbreaking research
in aging and regeneration.
If you are at least 70½ years old and have a traditional
IRA, there’s a smart way to give to the MDI Biological
Laboratory and reduce the amount you pay in taxes.
You can make a qualified charitable distribution
(QCD) from your IRA to your favorite 501(c)(3)
organization that is 100 percent tax free – up to
$100,000 each year – whether or not you itemize
deductions on your tax return.
To learn more about this and other ways to make an
impact while reducing your tax burden or retaining
income, visit mdibl.org/support-us or call Jeri Bowers
at 207.288.9880 x105.

MDI Biological Laboratory
PO Box 35
Salisbury Cove, ME 04672
mdibl.org

Thank You!
The MDI Biological Laboratory is a community — faculty, visiting scientists, staff,
students, alumni and donors — who care deeply about science, science education and
improving healthy lifespan. We are grateful for the role you play in making the
MDI Biological Laboratory the unique, vibrant institution that it is.
A hallmark of our summer was the receipt of a $150,000 challenge gift. We want to
thank all of you who responded so generously to help us meet this challenge.
Thanks to you we raised a total of $310,000 in new and increased gifts. This funding
helps provide the resources our faculty, staff and students need to ensure all of us live
longer, healthier lives.

Haven’t yet made your 2019 contribution? There’s still time!
Visit mdibl.org/support-us and make your gift today.

Connect with us

Subscribe to our e-newsletter
at mdibl.org/subscribe

