
>> CONT. PAGE THREE

SUMMER 2017

$54 Million in grants 
awarded in Maine as a 
result of INBRE-funded 
research

>100 New Jobs
created in Maine

Since its inception in 2001, the 
Maine INBRE program has been a 
model of what IDeA funding can 
do in a state like Maine - provid-
ing training to over 2,000 students, 
creating more than 100 new jobs in 
Maine’s research and educational 
sectors, and resulting in $54 million 
in indirect federal and other grant 

>2,000 Students 
have received hands-on 
biomedical science training

The Impact of INBRE 
Since 2001 ...

91% of INBRE 
graduates pursue 
careers or advanced ed-
ucation in scientific or 
medical fields

funding.  91% of the trained 
students who graduate have gone 
on to pursue careers in science, 
many in Maine, and the number 
of science majors at our partner 
institutions has increased 59 
percent since 2009 (see page 
12 for stories of student alumni 
achievements).

Maine 
INBRE 
Celebrates 
15 Years
Former INBRE 
Director Patricia 
Hand, Ph.D., hands 
over the reins to Dr. 
James Coffman and 
reflects on the 
program’s impact on 
the state of Maine 
over the past 15 
years.



This edition of our newsletter aims 
to represent the significant impact 
that INBRE support has had on the 
state of Maine, especially over the 
past four years. 
   We highlight the faculty research 
projects that are showing significant 
scientific findings and also report 
on some of the many successes our 
faculty alumni have achieved since 
the INBRE program gave them their 
start as junior investigators.
   We also share with you three 
unique programs that are represen-
tative of the future of Maine INBRE 
- a multi-year collaboration between 
Bates College and SMCC; an 
extended undergraduate fellowship 
program that allows for year-round 
research experiences for College 
of the Atlantic students; and a pilot 
program providing hands-on clinical 
research experiences for rural 
students.
   I am honored to be leading the 
Maine INBRE program in its 17th 
year. It is clear that this program is 
changing the biomedical research 
and training landscape in Maine, 
and I look forward to working with 
our network partners to expand on 
the innovative programs that have 
led to this transformation.

Director’s Note 
James Coffman, Ph.D.

This program will give students from 
northern Maine a chance to participate in 
clinical work to advance cancer research.

“
”

Principal Investigator James Coffman, Ph.D.
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Clinical Internship Pilot Program 
Underway
Maine INBRE is piloting a clinical 
research program this summer that 
is designed to offer clinical research 
opportunities to undergraduate 
students at our most rural outreach 
partner institutions – the 
Universities of Maine at Fort Kent 
and Presque Isle.  
   Traditionally, INBRE fellow-
ships have offered ‘basic science’ 
research experiences. This new 
program, a partnership with Eastern 
Maine Medical Center Cancer Care, 
will broaden the scope of the 
student training program by provid-
ing opportunities to work in drug 
development and clinical research.
This type of program has the ability 
to provide medical research 
training to students from under-
served populations in Maine, and 
ultimately create jobs for these 
soon-to-be graduates in Maine.  
   Fellows are selected through 
Maine INBRE’s established com-
petitive application process and are 
placed with mentors at the EMMC 
Cancer Care center in Bangor, 
Maine. 
   Jessica Kozachuk, a junior 
biology major at the University of 

Maine at Fort Kent, is the first under-
graduate student to participate in the 
program. 
   She began her 10-week intern-
ship this summer in the translational 
research laboratory, where she is 
participating in pre-clinical research 
on medicines to treat leukemia and 
lymphoma and in research involving 
industry-sponsored patient clinical 
trials for cancer treatments. 
   Jessica is under the mentorship of Dr. 
Lindsay Shopland, Ph.D., a senior 
research scientist at the center. She said 
that participation in programs like this 
can by eye opening for rural students 
who aren’t aware of the many exciting 
careers that are available in science.
   “Both campuses have strong prac-
tical biomedical training programs - 
Fort Kent in nursing and Presque Isle 
in medical technology,” said INBRE 
program director James A. Coffman, 
Ph.D. “The EMMC Cancer Care 
partnership will provide valuable 
experience for students interested in 
pursuing clinically oriented biomedical 
careers.”
   The program may be expanded in the 
future to students from the other Maine 
INBRE institutions.



   The program provides hands-
on research training courses, 
summer and academic research 
fellowships to undergraduates in 
our INBRE network, graduate 
student training and support, 
bioinformatics and core services, 
and also supports interrelated 
research projects for junior fac-
ulty members, who use INBRE 
funding to generate preliminary 
data that can be used to secure 
more research funding. A third 
of the scientists who have been 
funded through our INBRE have 
“graduated” by securing their 
own independent research grants 
(see page 14 to read about the 
research of our faculty alumni).
   There are also the intangible 
successes, which involve mak-
ing the most of Maine’s rich 
reservoir of human capital. The 

15 Years >> CONT. FROM PAGE ONE

Maine INBRE receives a 
“Champion of Economic 
Development Award” from the 
Maine Development Foundation. 
Patricia Hand, Ph.D., accepts 
the award with U.S. Senator 
Angus King. 

My experience in the INBRE program has demonstrated that not only 
are there opportunities for scientific research in the field of genetics, 
there are research opportunities right here in Maine.

their contributions to biomedical 
science, compete successfully 
for federal funding, and become 
active participants in a statewide 
scientific community. 
   The accomplishments of 
our network were recognized 
by the Maine Development 
Foundation in 2015, who hon-
ored the Maine INBRE program 
with a “Champion of Economic 
Development” award. The Maine 
INBRE program was selected as 
this award recipient because of its 
emphasis on workforce develop-
ment and innovation and because 
of its unique statewide 
partnership. Dr. Patricia Hand 
accepted the award on behalf of 
the Maine INBRE after leading 
the development and growth of 
the program over the past 15 
years: “A reward has been seeing 
the program’s long-term impact: 
it’s now been in effect long 
enough that INBRE students and 
faculty are returning to the state 
to work. Because of the growth in 
Maine’s biomedical research 
sector, which in itself is 
attributable in part to INBRE, they 
no longer have to go out-of-state 
to find jobs.”
   Zachery Beal, a genetics major 
at the University of Maine at Fort 
Kent and a graduate of a recent 
INBRE training course said: “My 
experience in the INBRE program 
has demonstrated that not only are 
there opportunities for scientific 
research in the field of genetics, 
there are research opportunities 
right here in Maine.”

Undergraduate students from the University of Maine at 
Fort Kent and Presque Isle participate in a research training 
course at MDI Biological Laboratory.

program is advancing scientific knowl-
edge and improving human health by 
ensuring that students and faculty in 
Maine have the opportunity to real-
ize their career ambitions, maximize 

“
”



Dr. James Coffman was 
appointed the new Maine INBRE 
Director in May 2016 when 
Patricia Hand, Ph.D., retired 
last April. Dr. Hand was the 
originator of and directed the 
Maine INBRE program from 
2001-2016. Her leadership and 
development of Maine INBRE 
led to partnerships between 13 
Maine educational and research 
institutions, regional and nation-
al IDeA programs, and other 
organizations focused on science 

Leadership 
Changes

Program Coordinator Dustin Updike, Ph.D.

training and research. Dr. Hand 
continues her work in promot-
ing science program funding 
and development at the national 
level with the EPSCoR/IDeA 
Foundation and locally with the 
Maine Technology Institute. 
She also participates on the 
advisory committees of 
several IDeA programs around 
the country and assists the NIH 
in the review of current and 
new IDeA programs.
   Associate Professor Coffman 
is a scientist in the Center for 
Regenerative Biology and 
Medicine at the MDI Biological 
Laboratory, where his lab 
studies neuroendocrine stress 
signaling and its impact on 
development. He previously 
served as INBRE’s Program 
Coordinator and has been 
closely involved with the facul-
ty research program for the past 
five years. Dr. Coffman was 
also honored to be elected to 

First Instrument Exchange Fair a 
Huge Success
Maine INBRE hosted its first 
annual Instrument Exchange Fair 
in conjunction with this spring’s 
Maine Biological and Medical 
Sciences Symposium at the MDI 
Biological Laboratory.
   The event, which was developed 
at the suggestion of the INBRE 
Steering Committee, was a huge 
success. Twenty-two individuals 
took home various types of instru-
mentation – from microscopes to 
pipette tips - no longer needed by 
the MDI Biological Laboratory.  
Those receiving instrumentation 
and/or consumable lab supplies in-
cluded faculty, graduate students, 
and Steering Committee members 
from eight different institutions in 
Maine – University of Maine at 
Machias, Bowdoin College, Uni-
versity of Maine at Farmington, 
The Jackson Laboratory, and the 
Maine Medical Center Research 

Institute.
   Sharing equipment, instrumentation, 
and services among Maine institutions 
has been a goal of the Maine INBRE 
program, particularly over the past four 
years. The Instrument Exchange pro-
gram exists to promote cost-effective 
research by facilitating the loan or do-
nation of surplus equipment among our 
network members throughout Maine.
In addition to the Instrument Exchange 
Fair, the Research Resources Core 
coordinates a subscription-based email 

the NAIPI INBRE National 
Committee, where he will 
serve a 4-year term.
   Maine INBRE welcomes 
a new Program Coordinator 
in Dustin Updike, Ph.D. 
Assistant Professor Updike 

Bioinformatics Co-Director Dr. Joel 
Graber

is currently PI on an NIH R01 grant at the MDI 
Biological Laboratory and has a strong 
background in biomedical education. He has 
been an INBRE course instructor and a mentor 
for INBRE research fellows. In addition, he 
has, for the past few years, served as a member 
of the Admissions Committee of the University 
of Maine Graduate School of Biomedical 
Science and Engineering. 
   Maine INBRE has expanded Bioinformatics 
staff to meet increased demand among our 
network. Ben King, PhD, joined the University 
of Maine as a faculty member in the Molecular 
& Biomedical Sciences division and remains a 
Director of the INBRE Bioinformatics Core.
   He will work collaboratively with new 
MDI Biological Laboratory faculty member 
and Core co-Director Joel Graber, Ph.D. Dr. 
Graber was an INBRE-funded project leader 
with Maine INBRE from 2002-2007, when he 
graduated from the program after earning an 
R01 award, so he has a personal perspective on 
what impact the INBRE has in Maine.
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Assistant Director of Research Training Chris Smith 
prepares equipment for the fair.



The two institutions are in the fourth year of a highly successful 
collaboration that provides student and faculty training across 
locations and curriculi.

Bates College and Southern Maine 
Community College Collaborate 

Bates College and the Southern Maine 
Community College (SMCC) have 
embarked on a collaboration that has 
sparked positive outcomes for both 
institutions and has become a model for 
what is possible in a state like Maine. 
   The idea grew out of a common 
goal shared by Maine INBRE network 
partners - to connect more experienced 
research programs and established 
facilities with those institutions who 
have less biomedical infrastructure and 
little to no federal research funding 
support. With support from the college, 
Bates biology faculty initiated this 
partnership with SMCC by offering a 
faculty development course in molecular 
biology techniques and imaging.
   Bates faculty members then designed 
and offered a two-week research train-
ing course in phenotypic plasticity – 
how organisms adapt to environmental 
changes – to both SMCC students and 
faculty. The course, which was modeled 
after similar 1-2 week intensive courses 
commonly housed at the MDI Biolog-
ical Laboratory, was unique in that it 
used both college campuses and focused 
on both student and faculty learning.
   These on-site experiences had a goal 
of facilitating interactions among the 
faculty and students on the two 
campuses with an eye toward creating 
new research and training opportunities. 

An expanded, multi-faceted course 
was offered the following year, 
providing training on both mo-
lecular biology and imaging with 
confocal microscopy, employing 
a variety of delivery methods, in-
cluding a lecture series, progressive 
workshops, hands-on exercises, in-
depth research projects, and student 
presentations of research findings. 
Much of this collaborative train-
ing effort was led by Dr. Larissa 
Williams, an assistant professor at 
Bates who runs an aquatic 
toxicology laboratory that is funded 
by Maine INBRE’s faculty research 
development program.
   Training on-site at Bates Col-
lege has provided SMCC students 
with the opportunity to use the 
Bates College Imaging & Comput-
ing Center, home to cutting edge 
microscopy, to conduct hands-on 
science, like examining the cells in 
the ears of zebrafish after the fish 
were exposed to chemicals that 
cause oxidative stress. The research 
observations made by the SMCC 
students will be used to suggest 
future research directions for stud-
ies carried out at Bates. The imag-
ing facility at Bates was developed 
with the support of the INBRE 
program several years ago.  
   Participating SMCC students 
have included a mix of biotech-
nology, marine science, and life 
sciences majors. The program has 
increased students’ interest in bio-

medical and life science research 
and future education in these areas. 
“These courses have taught me 
both how to ask scientific questions 
and how to answer those questions 
using cutting-edge technology,” 
said student Derek Theriault, who 
graduated from SMCC’s program 
and will be attending the Univer-
sity of Pittsburgh in the fall. “The 
networking opportunities and one-
on-one discussions with professors 
are invaluable. These courses get 
me excited to pursue a degree and a 
career in science.”
   Derek’s research, led by SMCC   
science faculty Brian Tarbox, was 
enhanced by frequent trips to Bates 
to use the scanning electron micro-
scope (SEM) at the imaging facility.
Unexpected opportunities for 
SMCC students have also devleop-
ed. Recent SMCC graduate JaLise 
Cotton was selected for an intern-
ship in the Bates College laboratory 
of Dr. Ryan Bavis, a former INBRE 
project leader who graduated from 
INBRE with independent funding.
   Dr. Bavis’ R15 award support-
ed the research position for Ms. 
Cotton. An additional project for an 
SMCC student at Bates was created 

The networking opportunities and one-on-
one discussions with professors are 
invaluable. These courses get me excited to 
pursue a degree and a career in science.

SMCC student in the Bates College Imaging & 
Computing Center (photo credit SMCC)
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Dr. Travis Gould instructs Southern Maine 
Community College students on advanced 
imaging techniques.

“

”



The MDI Biological Laboratory 
inaugurated its Maine Center for Bio-
medical Innovation in March with an 
INBRE biomedical research training 
course focused on giving University of 
Maine Honors College undergraduate 
students hands-on laboratory 
experience and exposure to a real-life 
career in science. 
   One of the most valuable parts of the 
course for students was the unique 
opportunity to develop professor-stu-
dent connections beyond those 
available in a traditional college 
course setting. The small student-in-
structor ratio and the intensive format 
of the course allowed for frequent 
and extended discussions between the 
faculty and students about scientific 
theory and practice. 
   This is common in Maine INBRE’s 
unique ‘short course’ format, where 
students visit MDI Biological Labo-
ratory during school breaks to partici-
pate in 1-2 week hands-on, 
research-intensive courses, a design 
that provides an experience not found 
in traditional college coursework. 

New Center for Biomedical 
Innovation Opens 
New Center increases INBRE student training capacity by 45%

   The new Center for Biomedi-
cal Innovation will almost dou-
ble the training space available 
for these types of course 
experiences.
   Four first-generation college 
students at the University of 
Maine Honors College 
participated in the course, 
which was taught collabora-
tively by faculty members from 
the University of Maine, MDI 
Biological Laboratory, and the 
Dartmouth Medical School.
Providing unique research 
opportunities to young Maine 
students is a hallmark of the 
INBRE program, which has 
created a biomedical research 
and training environment that 
has been contributing to the 
expansion of the state’s bio-
medical network of institutions, 
scientists, and students. 
   The overall goal of the new 
center at the MDI Biological 
Laboratory is to promote a 
thriving science and technology 
sector in Maine by facilitating 
innovation- and entrepreneur-
ial-based learning and by nur-
turing emerging life science and 
technology companies. 

   Three other INBRE research 
training courses - for the College 
of the Atlantic, Bowdoin College, 
and Bates College - have used the 
new center, which was funded 
through a $3 million state bond 
referendum designed to boost the 
state’s biotechnology sector. The 
6,560-square-foot center houses a 
biomedical training laboratory on 
the first floor and classroom and 
meeting space on the second floor. 

University of Maine Honors College students and 
faculty participate in the first research training 
course held in the new Maine Center for Biomedi-
cal Innovation at the MDI Biological Laboratory.



Regional INBRE Collaborations

Two Colby College undergraduates were awarded regional summer fellowships in collaboration with the Rhode 
Island INBRE to support research projects at the University of Rhode Island. Lydia Venditti is a rising junior at Colby 
working with Dr. Nasser Zawia in the College of Pharmacy on alzheimer research and Martha Brainard, who will be 
a senior in the fall, is studying Fanconi anemia & DNA repair in the laboratory of Dr. Niall Howlett. We hope to fos-
ter additional collaborations like this with Rhode Island INBRE and other regional IDeA programs moving forward.

Maine Students Awarded Rhode Island INBRE Fellowships

Delaware INBRE Student Co-Funded to Attend Comparative Regenerative Biology Course
Monichan Phay, a fourth year doctoral student in neurobiology at the University of Delaware, has been co-funded 
by the MDI Biological Laboratory and the Delaware INBRE program to attend a course that brings together leading 
scientists to the MDI Biological Laboratory to study fundamental questions in regeneration biology and practical 
applications using extensive hands-on laboratory work. Phay is expecting the course to extend her knowledge of 
tissue regeneration and hopes to learn new molecular and microscopic techniques applicable to her study of axon 
regeneration, as well as connect with renowned regenerative biology faculty. Phay, a first-generation college student, 
was a Delaware INBRE funded-fellow while an undergraduate at Roger Williams University.
Bioinformatics Training 
Thirty graduate students, post-doctoral trainees, and researchers from around the coun-
try attended the annual Applied Bioinformatics Course at the MDI Biological Laborato-
ry, including six from New Hampshire and seven from Vermont. This course is run by 
Dr. Ben King, Maine INBRE Bioinformatics Core co-Director and Assistant Professor 
of Bioinformatics at the University of Maine, and Bruce Stanton, Professor of Physiol-
ogy at Dartmouth Medical School. Faculty include New Hampshire INBRE Bioinfor-
matics Core Director W. Kelley Thomas, Ph.D., and scientists from Dartmouth Medical 
School. 
   Course topics included web-based gene and protein resources, genome browsers, 
pathways and gene set enrichment analyses, and RNA-Seq data analysis. RNA-Seq data 
analysis will be conducted using CLC Genomics Workbench, the web-based Galaxy 
system, R statistical computing environment, and Ingenuity Pathways Analysis. 

New Hampshire INBRE Students Visit Maine
New Hampshire INBRE students and leadership staff visited Maine INBRE at the MDI 
Biological Laboratory this summer to share research ideas and student 
learning experiences. The summer fellows from each INBRE discussed their respective 
research programs and a handful of students gave formal presentations on their projects. 
The event enhanced the INBRE experience for both groups of students and also provid-
ed valuable networking for program staff in Maine and New Hampshire.

Maine INBRE Bioinformatics 
Core co-Director Ben King, 
Ph.D., discusses bioinfor-
matics with Dr. Jon Lorsch, 
National Institute of General 
Medical Sciences (NIGMS) 
Director.
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through a combination of SMCC and Bates INBRE 
funding that provided for a student fellowship and 
mentor support.
Bates has also begun to host SMCC students in Bates’ 
laboratories in paid summer fellowship positions, 
where the students have been active participants in re-
search studying inner ear development and the evolu-
tion of the bird immune system, among other projects, 
with faculty mentors. Plans are in place to continue 
these relationships over the next year and a half 
through additional research opportunities for SMCC 
students in Bates College faculty laboratories.

list through the Maine INBRE 
website, which provides informa-
tion about available equipment 
and allows users to offer or request 
their own equipment. Images of 
currently available equipment are 
available on the Research Re-
sources page on the site. We hope 
to expand the event next year to 
include equipment donations from 
partner institutions. 



Research Advances
Maine INBRE supports innovative faculty research projects at 
colleges and research institutions throughout the state. 

Travis Gould, Ph.D.
Investigating the Nanoscale Organization of Chromatin by 
Super-Resolution STED Microscopy
Dr. Gould’s research focuses on nanoscopy, the science of imaging objects at 
the molecular scale or smaller. 
   Ultimately, his research strives to understand how the organization and reg-
ulation of genetic material is mediated by chromatin. He has collaborated with 
former INBRE project leader and Bates’ faculty Dr. Jason Castro to devleop 
a technique that will allow very large volumes of brain tissue to be imaged by 
light sheet microscopy. This work advances methodology that will contribute 
to the NIH Brain Initiative and other efforts directed at understanding how the 
brain functions. 

Jean Doty, Ph.D. & Martin Morocco, Ph.D.
DNA Barcoding to Identify Medical Cannabis Chemotype
Measurement of Cannabis/terpenoid Profiles of Medicinal Cannabis Chemotypes 

Drs. Doty and Morocco are working on identifying 
the genetic and chemical profiles of certain cannabis 
strains that have high medical effectiveness in reduc-
ing symptoms of debilitating diseases, such as multiple 
sclerosis, severe epilepsy, and Parkinson’s Disease. 
Over the past four years, their research programs have 
been creating hands-on biomedical research experienc-
es for undergraduate students at the university, where 
historically there have been very few opportunities.
These programs, coupled with improved laboratory 
facilities created with INBRE support, have been 
developing a biomedical research presence at the 
institution.

Bates College

University of Maine at Farmington

Descriptions of all Maine INBRE research projects appear on our 
website: inbre.maineidea.net/research-projects/

Recent Publication: Journal of Histochemistry and Cytochemistry: Neuro at the Nanoscale: 
Diffraction-Unlimited Imaging with STED Nanoscopy. On PubMed Central: PMC4823800  

New biomedical laboratory facilities at the University of Maine at Farmington were funded by the 
INBRE progam and have helped transform the research environment for faculty and students at the 
rural campus. 

Dr. Travis Gould (photo credit 
Bates College)

https://inbre.maineidea.net/research-projects/


Danielle Dube, PhD
Deciphering Helicobacter pylori’s glycocode: uncovering and harnessing drug targets

Dr. Dube’s research focuses on understanding the mechanisms behind Helicobacter 
pylori infection and providing potential processes for therapeutic interventions that 
may aid patients suffering from ulcers and gastritis. Her lab studies the sugars that 
coat cells in our bodies, whose structures provide meaningful information about 
cellular identity. Since sugars are difficult to study by most conventional genetic 
methods, the Dube lab uses chemical approaches with small molecules containing 
chemical handles, in combination with other technologies, to alter and analyze these 
biomolecules.

The Ahmad lab is studying the genetic causes of a devastating neurodegenerative disease called frontotemporal 
dementia (FTD). Dr. Ahmad, a neurobiologist, also studies the effects of mutations associated with neurodegenera-
tive diseases on the sleep-wake cycle. This work will provide important insights that will potentially lead to novel 
therapeutic targets for intervention in these types of disorders. 

Tariq Ahmad, PhD
Effect of expression of human mutant CHMP2B, an ESCRT-III component involved in frontotemporal 
dementia, on circadian rhythms in Drosophila

More than 50% of the population is infected with JC Polyomavirus, which establishes a lifelong, persistent infec-
tion in the kidney and causes the fatal demyelinating disease progressive multifocal leukoencephalopathy (PML) 
in the brain of immunosuppressed individuals. The goal of the Maginnis Laboratory is to define the cellular and 
molecular basis of viral disease and enhance our understanding of how virus-host cell interactions influence dis-
ease outcomes.Ultimately, it will serve as a platform for the development of treatments for PML. 
   Dr. Maginnis, who is recognized in the field of virology as an expert in viral attachment and entry, is often 
sought out to provide public comment on viral disease outbreaks.

Melissa Maginnis, PhD
Functional Genomic Dissection of Viral and Cellular Factors that Regulate JC Polyomavirus Infection

University of Maine

Colby College

Recent Publication: ACS Chemical Biology: Development of rare bacterial 
monosaccharide analogs for metabolic glycan labeling in pathogenic bacteria. On 
PubMed Central: PMC5161598. Highlighted on the cover of ACS Chemical Biol-
ogy and in a spotlight in Chemical Research in Toxicology (Chem. Res. Toxicol., 

2016, 29, 2058).

Recent Publication: PNAS: Decreased function
of survival motor neuron protein impairs endocytic pathways. On PubMed Central: PMC4968725. 

Recent Publication: Behavioural Brain Research: Mutations in the circadian gene 
period alter behavioral and biochemical responses to ethanol in Drosophila.  On PubMed 

Central: PMC4769108.

Bowdoin College

Danielle Dube, Ph.D. (photo credit 
Bowdoin College)



College of the Atlantic Launches Academic Year 
Fellowship Program
New program allows for year-round research and job opportunities for undergraduate students. 

Two years ago, Heath 
Fuqua was living in a truck 
fitted out as a camper and 
trying to figure out what he 
was going to do with the 
rest of his life after eight 
years in the army, much of 
it spent in the Middle East. 
Today, he’s on track to be-
come a research physician 
specializing in the neurosci-
ence of aging.
   Fuqua is a member of the 
inaugural group of students 
from College of the Atlantic 
(COA) to participate in an 
INBRE-funded academic 
year fellowship program at 
the MDI Biological Labo-
ratory. Since the program 
was launched in the spring 
of 2016, six students have 
taken part.
   “My case represents an 
ideal example of the suc-
cess of Maine INBRE,” 
said Fuqua. “The program 
was totally instrumental in 
focusing my future on bio-
medical research. Without 
INBRE, I never would have 

been doing what I’m doing.”
Fuqua’s first exposure to the 
INBRE program was through 
his participation in a one-week 
INBRE ‘short’ course in ear-
ly 2016. His experience in 
that molecular biology course 
inspired him to apply for a 
fellowship, and he was award-
ed both summer and academic 
year fellowships. He traveled 
to Washington, DC in June 
2016 to present a poster on his 
research at the National IDeA 
States Biomedical Research 
Experience (NISBRE) sympo-
sium.
   Today, he works part time 
as a research technician in the 
laboratory of MDI Biologi-
cal Laboratory scientist and 
INBRE Program Coordinator 
Dustin Updike, Ph.D., while 
still pursuing his undergraduate 
degree at COA. The Updike 
lab studies specialized particles 
called germ granules in the 
tiny roundworm, C. elegans, 
to learn more about the funda-
mental biology of stem cells in 
human beings.

COA undergraduate Rose Besen-Mc-
Nally works full-time in the summer 
and 10-15 hours/week during the 
academic year in the lab of Dr. Vicki 
Losick, which studies wound healing 
in fruit flies. Fruit flies share 60% of 
their DNA with humans and heal their 
wounds differently than humans, and 
the Losick lab explores which genes 
signal their alternative method and 
how it might be applied to human 
healing in the future. 
   Rising senior Mamiko Yamazaki 
also studies wound healing, explor-
ing how nerve cells regenerate in the 
nervous system of zebrafish, in Dr. 
Sandra Rieger’s lab. 
   Last year, Ms. Yamazaki was joined 
by rising junior Amruta Valiyaveetil 
working in the lab of Dr. Aric Rogers 
to learn more about diseases like Par-
kinson’s, who is now doing an intern-
ship in veterinary medicine in Africa. 
Two additional students have joined 
the program this spring. Fellows Katie 
Bradley and Renate Braathen are con-
ducting research in the laboratories of 
Dr. Voot Yin and Dr. Dustin Updike, 
respectively. 
   “The most amazing benefit of 
INBRE is the opportunity to send 
students to these world-class research 
institutions,” said Chris Petersen, COA 
associate academic dean, biology 

The first cohort of COA academic year researchers with MDI Biological Laboratory faculty.

College of the Atlantic undergraduate students attending a 
lecture at the MDI Biological Laboratory. 



professor, and COA representative to the INBRE 
Steering Committee for many years. “As freshmen, 
three of the students who started in this program at 
the MDI Biological Laboratory never would have 
had such an opportunity at most colleges.”
   “I like the freedom to pursue my own ideas and 
discoveries,” agrees Ms. Besen-McNally. “It’s 
pretty amazing that as a student at a small college 
on an island in Maine I have the opportunity to 
work in such a world-class laboratory.”
   Maine INBRE has been providing an intensive 
course in molecular genetics at MDI Biological 
Laboratory to COA students for over 12 years, 
which has led to summer fellowships for its stu-
dents at both MDI Biological Laboratory and The 
Jackson Laboratory. These new academic year 
placements offer students the ability to continue 
their full-time summer research throughout the 
year. This continuity greatly enhances their re-
search training and impact, allowing for a more 
in-depth and real-life science experience. 
   Scientific results of research projects that have 
involved COA INBRE students have been pub-
lished in several scientific journals, including a 
paper in PLOS Biology journal, in which recent 
graduate and former INBRE fellow Weronika 
Grabowska was a co-author with Jackson Labora-
tory researchers. The paper focused on the con-

nection between aging, exercise, and cognitive 
decline (PMC4626092). 
   Ms. Grabowski’s research experience gained 
through the INBRE program led to a subsequent 
internship as a Research Assistant at the Ocher 
Clinic for Integrative Medicine in conjunction 
with Brigham and Women’s Hospital in Boston. 
She will begin graduate studies in Public Health at 
Boston University in the fall.  
   Biology professor Helen Hess, Ph.D., recently 
joined the INBRE Steering Committee and will 
oversee upcoming INBRE programs at COA, 
including work on expanding academic year re-
search options for students at the Jackson Labora-
tory in the coming years. 

Without INBRE, I never would have been doing what I’m doing.

Grant Writing Workshop Offered
Maine INBRE hosted a unique 
grant proposal writing workshop 
for faculty on May 1 at the Maine 
Center for Biomedical Innovation 
at the MDI Biological Laboratory.
   The workshop was led by Dr. 
Morgan Giddings, a former pro-
fessor at UNC Chapel Hill who 
experienced the ins and outs of 

“ ”
College of the Atlantic student Mamiko Yamazaki uses Core imaging 
facilities during her fellowship program.

funding decisions and now teaches 
scientists how to write successful 
grant applications. 
   The full-day workshop was 
focused on breaking the cycle of re-
jection to stand out in an increasing-
ly competitive funding environment, 
with particular attention to under-
standing and writing to impact the 
reviewing audience. Dr. Giddings’ 
program is based on her study of 
how humans react to messages and 
her concept of four fundamental 
perspectives that must be aligned 
to create a successful proposal. The 
workshop outlined the theory and 

also incorporated practical, hands-on 
exercises to clarify the messages. 
   Participants received specific writing 
strategies, a schematic for planning an 
application, various exercises applied 
to their specific research, and a tar-
geted session on creating an effective 
specific aims section. 
   The workshop was provided as a 
training resource to INBRE faculty and 
students and attracted faculty, graduate 
students, post-docs, from within and 
outside of the INBRE network, from 
Colby College, MDI Biological Lab-
oratory, The Jackson Laboratory, the 
University of Maine and the University 
of New England.



Where Are They Now? 
Maine INBRE Student Alumni

Anne Campbell, University of Maine graduate

Adam Burgoyne, MD, PhD, participated in the first 
University of Maine INBRE research training course in 
2003. After graduating in 2004, Adam, who is from Enfield, 
Maine, went on to obtain MD and PhD degrees from Case 
Western Reserve University. Adam has continued his career 
in research and is now a physician-scientist, working as a 
medical oncologist at the University of California San Diego 
Health Moores Cancer Center. His research at Moores Cancer 
Center focuses on the development of novel drugs that inhibit 
multiple targets within the cancer cell by a single agent, and 
has been funded by the Food and Drug Administration to 
support clinical trials of these investigational drugs. His work 
has appeared in Journal of Translational Medicine, Molecu-
lar Cancer Therapeutics, and Cancer, among others. 

Norridgewock, Maine native Kristin Beale, Ph.D. enrolled 
at the University of Maine at Farmington with a goal of 
attending medical school.  During her sophomore year she 
attended an INBRE short course, where she saw the real-life 
possibilities of working in science and discovered that she 
had a knack for biomedical research.  She landed a research 
assistant position in Maine after her graduation from UMF, 
achieved her PhD in genetics from Brown University and is 
currently enrolled in Boston College Law School with a goal 
of becoming an IP attorney. 

Jake Stevens, M.D., from Fort Kent, Maine, collected 
biomedical research data at Bowdoin College that resulted 
in a first author publication and provided critical data for 
an NSF grant proposal that was awarded to the college.  
Jake graduated from Dartmouth Medical School  and is 
currently an internal medicine resident at Massachusetts 
General Hospital. 

Anne Campbell from Millinocket, Maine, received a 
chemistry degree from the University of Maine.  While 
there, her INBRE course introduced her to the state-of-
the art field of bioinformatics and as a result, Anne chose 
to focus on bioinformatics for her senior honors research 
thesis, for which she was awarded an INBRE fellowship. 
After graduating from UMaine, she was hired at MDI 
Biological Laboratory as a research assistant and is now 
an Associate Scientist II at Biogen, Inc. in the Boston 
area.

91% of INBRE graduates 
pursue careers or advanced 
education in scientific or 

medical fields.

“ ”
INBRE provided me with a network of researchers and research experiences 

in the state that inspired me to pursue a scientific career.



I started college as a poet and ended up a scientist. The INBRE course made 
real what I had only read about in scientific papers and I was encouraged to 
embrace scientific modes of inquiry. Stemming directly from my experiences 

with the INBRE research training course, I decided to apply to graduate school 
in the sciences, rather than in English.

Jeremy Charette was an un-
dergraduate in the University of 
Maine’s molecular biology pro-
gram and one of the program’s first 
research fellows in 2004, studying 
aspects of antiviral defense in 
zebrafish in Dr. Carol Kim’s lab. 
Jeremy attended graduate school at 
UMaine and served as a mentor for 
undergraduate INBRE fellows. He 

University of Maine at Farmington gradu-
ate Chris Durkin, D.O., completed medical 
school at New York College of Osteopathic 
Medicine, received an Air Force fellowship, and 
is currently a practicing D.O. physician. 

Nathanial Jillette was exposed 
to INBRE research programs while 
still a high school student in Lew-
iston, Maine.  At the University of 
Maine at Machias, Nate attended 
an INBRE course and was awarded 
two summer research fellowships. 
He secured a full-time research 
position working in a hematology/
oncology lab focused on anemia 
research at the Portland, Oregon 
Veterans Affairs Medical Center 
and currently works as a Research 
Assistant III at JAX Genomic Med-
icine in Farmington, CT.

Hannah Tetreault, Ph.D., a Harpswell, Maine native, was exposed to biomedical research while an undergraduate 
at the University of Maine at Machias.  This experience was instrumental in her decision to pursue post-graduate 
education in science at Kansas State University, where she received her Ph.D. Hannah is now a research scientist for 
the US Department of Agriculture based at the University of Nebraska. 

Rachel Kennedy-Smith, Ph.D., participated 
in an INBRE research training course at the 
University of Maine Honors College and it 
changed the path of her education. Rachel 
obtained her Ph.D. in Toxicology from the 
UMaine Graduate School of Biomedical Science 
& Engineering. She is currently an instructor at 
Columbia University and an assistant professor at 
Bard Early College in Manhattan, New York.

Selena Lorrey, a Biology grad-
uate of Bowdoin College from 
Kittery Point, Maine, was selected 
by Maine INBRE and NAIPI to 
receive a travel award to represent 
IDeA programs on Capitol Hill 
while attending the national NIS-
BRE meeting in Washington, DC. 
Ms. Lorrey presented a poster of 
her research - RNA-Binding Protein 
Localization in Candida albicans 
during Stress; visited Senate and 
House of Representative offices; 
and met with representatives in the 
offices of Maine state legislators 
Susan Collins and Chellie Pin-
gree. Selena is currently a research 
technician for the Massachusetts 
General Hospital Cancer Center in 
the lab of Dr. Marcela Maus, which 
focuses on clinical and translational 
studies of CAR T cells as a therapy 
for cancer. Selena plans to enroll in 
a Ph.D. program in Immunology or 
Cancer Biology in the fall of 2018.

Jesse Rochester participated in 
INBRE programs at the Univer-
sity of Maine at Fort Kent and 
is now employed as a full-time 
research assistant at the MDI 
Biological Laboratory.  

is now a research assistant in Dr. 
Patsy Nishina’s lab at the Jackson 
Laboratory assisting in the devel-
opment of models for translation-
al vision research.

“

”



Highlights of Faculty Success 
Nearly 40% of Maine INBRE-funded junior investigators have 
graduated from the program by achieving independent funding. 

Jack Bateman, Ph.D.
Samuel S. Butcher Associate Professor in the Natural Sciences - Bowdoin 
College
Research focus: using the fruit fly Drosophila melanogaster as a model 
system to better understand how genes can be turned on and off; specifically 
focused on enhancers and promoters, pieces of DNA that are analogous to a 
locks and keys for activating genes.
• INBRE funded 2009-2013
• Graduated when he was awarded the National Science Foundation’s 

CAREER award
• Providing research training positions to students at Southern Maine 

Community College through his NSF award
Recent Publication: Genetics: The capacity to act in trans varies among 
Drosophila enhancers. PMC4858774.  

Ryan Bavis, Ph.D.
Helen A. Papaioanou Professor of Biological Sciences - Bates College
Research focus: 
• Chair of the Biology Department
• INBRE funded 2006-2011
• Awarded two R15s
• Maine INBRE Steering Committee
Recent Publication: Respiratory Physiology & Neurobiology: Ventilatory and chemore-
ceptor responses to hypercapnia in neonatal rats chronically exposed to moderate hyperoxia. 
PMC5272815.

Paula Schlax, Ph.D.
Professor of Chemistry - Bates College
Research focus: mechanisms of bacterial infection Lyme disease, Borrelia burg-
dorferi
• INBRE funded 2009-2014
• Awarded R15 
• Received Bates College Kroepsch Award for Excellence in Teaching
• Mentors two current INBRE-funded project leaders

Sandra Rieger, Ph.D.
Assistant Professor - MDI Biological Laboratory
Research focus: regeneration of peripheral nerve tissue 
• Recruited to Maine with INBRE funding in 2011
• Graduated to join the Center for Comparative Biology of Tissue Repair, Regenera-

tion, and Aging (COBRE) at the MDI Biological Laboratory
• Acquired provisional patents on two potential drugs that reverse peripheral nerve 

damage resulting from chemotherapy for various cancers
• Awarded R21 from the National Institute of Neurological Disorders and Stroke 
• Awarded R01 from the National Cancer Institute.
Recent Publication: Proc Natl Acad Sci U S A.: Paclitaxel-induced epithelial damage 
and ectopic MMP-13 expression promotes neurotoxicity in zebrafish. PMC4839466.

Dr. Sandra Rieger, Assistant 
Professor, MDI Biologcial 
Laboratory

Jack Bateman, Ph.D., Samuel S. Butcher Associate 
Professor in the Natural Sciences, Bowdoin College

Ryan Bavis, Ph.D., Professor, 
Bates College (photo credit 
Bates College)

Dr. Paula Schlax, Professor, Bates College (pho-
to credit Bates College)



Jason Castro, Ph.D.
Associate Professor - Bates College
Research focus: the organization of the 
nervous system; specifically developing 
computational techniques for researching 
the organization of the olfactory bulb of the 
brain

Robert Wheeler, PhD
Associate Professor of Microbiology - University of Maine,
Research focus: how and why Candida albicans — the most common 
human fungal pathogen — transforms from an innocuous yeast in the 
digestive tract of a person with a healthy immune system to a poten-
tially fatal fungus in vital organs of a person whose immune system 
has been compromised
• INBRE funded 2009-2014
• Awarded R15
• Awarded funding from the US Department of Agriculture, Regen-

eron Pharmaceuticals, Inc., Merck & Co.
• Awarded five-year grant from Burroughts Wellcome Fund - one 

of only 12 scientists nationwide to receive this award
Recent Publication:  Infection and Immunity: β-(1,3)-Glucan 
Unmasking in Some Candida albicans Mutants Correlates with 
Increases in Cell Wall Surface Roughness and Decreases in Cell Wall 
Elasticity PMCID: 5203643. 

Research Institutions:
MDI Biological Laboratory
The Jackson Laboratory
University of Maine

Academic Institutions:
Bates College
Bowdoin College
Colby College
College of the Atlantic
Southern Maine Community College
University of Maine Honors College 
University of Maine at Farmington
University of Maine at Fort Kent
University of Maine at Machias
University of Maine at Presque Isle

Maine INBRE Director:
James Coffman, Ph.D.

Maine INBRE Program Coordinator:
Dustin Updike, Ph.D.

INBRE External Advisory Committee:
Lucy Liaw, Ph.D., Chair
Andrea Duina, Ph.D.
Steven Fiering, Ph.D.
C. Titus Brown, Ph.D.
Stacia Sower, Ph.D.

INBRE Steering Committee:
Francois Amar, Ph.D., University of Maine 
Ryan Bavis, Ph.D., Bates College
Eric Brown, Ph.D., UMaine at Farmington
Patsy Dickinson, Ph.D., Bowdoin College
Scott Dobrin, Ph.D., UMaine at Presque Isle
Jean Doty, Ph.D., UMaine at Farmington
Elizabeth Ehrenfeld, Ph.D., SMCC
Helen Hess, Ph.D., College of the Atlantic
Ken Hill, Ph.D., College of the Atlantic
Ellen Hostert, Ph.D., UMaine at Machias
Christin Kastl, Ph.D., UMaine at Fort Kent
Carol Kim, Ph.D., University of Maine
Lori Kletzer, Ph.D., Colby College
Barry Logan, Ph.D., Bowdoin College
Kathryn Low, Ph.D., Bates College
Michael McKernan, The Jackson Laboratory
Sally Molloy, Ph.D., UMaine Honors College
William Otto, Ph.D., UMaine at Machias
Andrea Tilden, Ph.D., Colby College
Charles Wray, Ph.D., The Jackson Laboratory

Core Directors:
Jane Disney, Ph.D.
Joel Graber, Ph.D. 
Benjamin King, Ph.D. 
Sandra Rieger, Ph.D.

Voot Yin, Ph.D.
Assistant Professor - MDI Biological 
Laboratory
Research focus: how zebrafish regenerate their 
hearts and other tissues after injury. 
• Recruited to Maine with INBRE funding 

in 2010
• Graduated to join the COBRE at MDI 

Biological Laboratory
• Launched Novo Biosciences, a for-profit 

• INBRE funded 2014-16
• 1st ever Bates College faculty member to be awarded a National 

Science Foundation (NSF) CAREER grant.
Recent Publication: PLoS One: Genome-scale investigation of 
olfactory system spatial heterogeneity. PMC5443560.

drug discovery company, with the goal of developing a molecular 
compound called MSI-1436 into a novel therapeutic for treating 
heart and skeletal muscle diseases

• Awarded grants from Maine Technology Institute and two private 
foundations

Recent Publication: Regenerative Medicine: Prioritizing studies 
on regeneration in nontraditional model organisms. PMID: 27925505. 

Jason Castro, Ph.D., Bates College 
(photo credit Phyllis Graber Jensen, 
Bates College)

Dr. Voot Yin, MDI Biological 
Laboratory



The Maine IDeA Network of  Bio-
medical Research Excellence (IN-
BRE) is an NIH-supported network 
of Maine institutions that includes 
the MDI Biological Laboratory as lead 
institution, Bates, Bowdoin, and Colby 
Colleges, College of the Atlantic, The 
Jackson Laboratory, Southern Maine 
Community College, the University of 
Maine, UMaine Honors College, and 
the Universities at Maine at Farmington, 
Machias, Fort Kent, and Presque Isle. 
The overall goal of the Maine INBRE 
is to strengthen Maine’s capacity to 
conduct grant-competitive biomedical 
research.  Maine’s INBRE program 
provides research support and core facili-
ties to junior faculty, creates research 
and training opportunities for undergradu-
ate and graduate students, serves as a 
pipeline for students to pursue health 
research careers, and enhances the tech-
nical knowledge of Maine’s workforce.
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