
The Center for Molecular
Medicine (CMM) was established
in 1997 as a Center within Maine
Medical Center Research Institute
(MMCRI) with the vision of
performing cutting edge
biomedical research to discover
the molecular mechanisms of
human disease, and to harness
new knowledge in developmental
biology and stem cells for
regenerative medicine
approaches. The investigators at
CMM are committed to translating
basic science discoveries to
innovative approaches to
diagnose and treat human
disease. Key to the success of
research at CMM is the highly
collaborative nature of its
investigators, which promotes
multidisciplinary research by
engaging MMC physicians and
other investigators in the region.

CMM is committed to the broader
Maine Medical Center mission of
improving the health of the
community through excellence in
clinical care, education and
research. CMM investigators
contribute to the broader scientific
community by making ground
breaking scientific discoveries,
service on national scientific
organizations and peer review
committees, and the education of
undergraduate and graduate
students, medical students,
residents and research fellows. In
addition, CMM investigators
contribute to community outreach
programs to foster education and
collaboration with the local
community. These activities bring
recognition and prestige to
MMCRI and Maine Medical
Center.
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Research Highlights

The goal of this Center of
Excellence is to guide
novel and thematic
research projects that
meaningfully advance
mechanistic understanding
of blood, vascular, neural,
renal, and skeletal muscle
progenitor/stem cell
development within defined
contexts of tissue injury and
repair, or the progression of
diseases.

At the beginning of 2013, Rob
Koza, Ph.D. moved his
laboratory from Louisiana to
Maine. His lab studies
regulation of genes involved
in obesity. Obesity and
metabolic syndrome are
epidemic, and are caused by
interactions of an individual's
genes and nutritional and
physical environment. The
Koza laboratory is studying
epigenetic regulation of
obesity by looking at
susceptibility or resistance of
individual ‘genetically
identical’ inbred mice to

developing obesity when fed
a high fat diet.

Recent studies have focused
on bone morphogenetic
protein 3 (Bmp3) as a
potential epigenetic target
that regulates fat
accumulation. Gene
expression in adipose tissue
with high or low Bmp3 levels
will be analyzed to define the
mechanism of fat
accumulation. These studies
will define novel pathways
linking nutritional status, fat
accumulation, and gene
expression during obesity.

Regulation of adipose tissue
development

Center of Biomedical Research Excellence in Stem
Cell Biology and Regenerative Medicine obtains

continued support from the NIH
This program, directed by Don
Wojchowski, Ph.D., was established
in 2003. In the past decade, $20
million of NIH funding has
supported the discovery of novel
therapeutic targets for treatment of
injured cells within blood, bone,
muscle, cardiac vessel and kidney.
Current funding will provide state
of the art core facilities for
investigators in the region, as well
as funding for innovative pilot
projects, particularly in the
translational arena. Our goal is to
test laboratory discoveries in the
clinical setting in an expeditious
manner in order to bring the
benefits of research to patients
as quickly as possible.
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MicroRNAs in
acute myeloid
leukemia (AML)
Acute myeloid leukemia is a
heterogeneous and quickly progressing
cancer. Current therapies vary in their
effectiveness, and are often cytotoxic.
The laboratory of Pradeep
Sathyanarayana, Ph.D., has made
significant progress in understanding the
mechanistic role and clinical significance
of three microRNAs (miR-199b,
miR-590 and miR-125a) in acute
myeloid leukemia. MicroRNAs are short
RNAs that regulate proteins by
degrading their mRNA transcripts. The
changes in expression of microRNAs
during cancer have led to the exciting
possibility that targeting microRNA
levels is a potential avenue for cancer
therapies. Indeed, the Sathyanarayana
lab found that AML patients have
abnormally low levels of miR-199b,
which correlated with poor patient
survival. These clinical data are being
supported in the lab using mouse
genetic models, including a novel
miR-199b knockout mouse. A second
microRNA, miR-125a is also
suppressed in AML, and the lab
discovered that this pathway may be
required to suppress the ErbB pathway,
which is often amplified in many human
cancers. These exciting studies are
geared to understand how microRNAs
may act as tumor suppressors to inhibit
the progression of AML, and potentially
other types of cancer.

Adult human kidneys account for
about 2% of body weight, yet they
receive about 25% of total cardiac
output. Filtration of blood through
the glomeruli in the kidney precisely
regulates the body's fluid and
electrolyte balance. Renal failure is
the loss of kidney function, leading
to inadequate filtraiton of wastes
from the blood. The Oxburgh
laboratory studies bone
morphogenetic proteins (BMP)
which play an essential role in
kidney development and disease.
In their research, they have
focused on how BMP signaling is
regulated in the acutely injured
kidney. They established the
mouse ischemia-perfusion model of
acute kidney injury and screened
for expression of extracellular BMP
modulators in injured kidneys.
These studies identified novel
candidates and developed genetic
systems to characterize the
identified candidates in vivo. They
discovered that the BMP antagonist
CHRDL1 is strongly expressed in
the healthy kidney, inhibiting BMP
signaling. Once the kidney is
injured, CHRDL1 expression is lost
and BMP signaling is unopposed,
leading to strong anti-inflammatory
and pro-regenerative responses.

Expression of the protein FSTL1 is
maintained during acute injury, and
its genetic inactivation reduces the
inflammatory response,
ameliorating injury and accelerating
regeneration. These studies are
advancing our knowledge of the
molecular responses during kidney
injury, and provide insight into
kidney regeneration.

Kidney regeneration after injury
The laboratory of Dr. Leif Oxburgh uses mouse models of

kidney injury to understand how to regenerate kidney tissue.

Co-regulation of skeletal muscle and adipocytes
The laboratory of Jeong Yoon, Ph.D.
has made important discoveries in
understanding how skeletal muscle
develops and repairs after injury,
from the resident stem cells, satellite
cells. Their focus has been on R-
spondin, a regulator of the WNT
signaling pathway. After skeletal
muscle injury, the repair process
induces R-spondin and WNT
signaling to regenerate muscle from

the stem cells. The Yoon lab also
discovered that high levels of R-
spondin in a mouse model affects fat
accumulation in the body. Thus,
these studies are addressing a
signaling pathway that may be
affecting multiple cell lineages and
their differentiation. Understanding
skeletal muscle repair is important to
make progress in treating diseases
such as muscular dystrophies.
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Fluorescence micrograph of a
developing mouse kidney showing
the nephron stem cell population in
red and the collecting duct stem cell
population in green. Nephrons are
formed through the synchronized
differentiation of these two cell
compartments, and by the
recruitment of blood vessel

progenitor cells that are located in
the dark spaces between the
clusters of nephron stem cells.



Studies on the anti-
psychotic drug
Risperidone

Cliff Rosen, in collaboration with
Karen Houseknecht, Ph.D., of the
University of New England, was
awarded an NIH R01 grant
entitled, "Pharmacology of
Risperidone Effects on Bone
Remodeling and Energy
Metabolism." The Rosen lab will
receive $500,000 for this project.

Second generation antipsychotic
drugs such as risperidone,
olanzapine and quetiapine were
developed for the treatment of
schizophrenia, and are now widely
prescribed for diverse mental
health disorders in adults and
children. These medications are
associated with significant side

effects including rapid weight
gain, development of diabetes,
and bone loss. The focus of this
work is to identify the mechanisms
underlying these side effects so
that co-therapies can be identified
to minimize adverse side effects in
vulnerable patients until new, safer
medicines are developed.

Dr. Rosen will supervise the in vivo
animal experiments, which will be
done in the clinical and
translational laboratory at the
Research Institute.

A research fellow in the Rosen lab,
Dr. Katie Motyl (pictured, left) has
been working on the effects of
risperidone on bone metabolism.
Dr. Motyl is supported by a
postdoctoral fellowship from the
National Institutes of Health for
this project.

Research Highlights

A link between brown fat and bone health
Most of our fat tissue is termed "white" adipose, which
stores energy in the form of fat. Brown adipose tissue
is present in newborns and in hibernating animals.
Unlike white adipose tissue, brown fat cells are
packed with mitochondria and have a unique function
of generating heat. In addition to burning calories to
generate heat, brown adipose tissue also plays a role
in bone health. The laboratory of Cliff Rosen, M.D., is
studying this relationship between brown fat,
metabolism, and bone health. Cold weather stimulates
the sympathetic nervous system, which activates
brown adipose tissue to create heat. In addition, this
trigger may also induce the conversion of white fat to
brown fat to help maintain body temperature. These
signals that cause fat to "go brown" also can activate
osteoclasts, which resorb bone, potentially decreasing
bone strength and density. Thus activation of the
sympathetic nervous system protects body
temperature, but may also have a detrimental effect on
the skeleton. The Rosen lab is studying these
interactions in mouse models to learn more about this
phenomenon and how it relates to human health.
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The laboratory of Calvin Vary,
Ph.D. studies a pathway that
when mutated in humans, leads
to an inherited vascular disorder
called hereditary hemorrhagic
telangiectasia (HHT). One of
these genes, called endoglin, is
expressed in the vasculature, but
is also found in cancer blood
vessels. It has been suggested
that endoglin promotes tumor
progression in some cancers.
These observations led the Vary
lab to consider whether mutation
of endoglin in HHT patients

would thus lead to enhanced
survival in those with cancer. In
collaboration with Christine
Duarte, Ph.D., this analysis was
performed using the SEER-
Medicare cancer database. In a
broad, US population-based
study, they found improved
survival in HHT patients with
cancer compared with their non-
HHT counterparts, after adjusting
for other factors. This work was
published in Cancer
Epidemiology, Biomarkers &
Prevention.

Signaling in vascular disorders and
relationship to cancer

Novel target for
vascular

hyperproliferation
Vascular obstructive diseases can be
caused by abnormal sustained
growth, or hyperproliferation, of
smooth muscle cells, leading to
narrowing of the blood vessel lumen
and reduced tissue perfusion with
blood. The laboratory of Lucy LIaw,
Ph.D. discovered that the Notch2
pathway, not previously known to
control muscle growth, is a strong
signal to stop the growth of smooth
muscle cells. This new information
provides a novel target that will
impact our understanding of vascular
conditions such as hypertension, vein
graft obstruction, and other vascular
occlusive disorders where blood flow
is blocked.

Volkhard Lindner, M.D., Ph.D., in
the Center for Molecular Medicine,
has discovered a hormone that
could lead to new treatments
targeting excessive fat, as well as
glycogen storage.

The Lindner research team
discovered that the absence of this
hormone - Collagen Triple Helix
Repeat Containing-1 (Cthrc1) -
causes fatty liver formation in mice
while also increasing glycogen in
muscle. Too much fat in the liver
can be toxic, and its presence has
been linked to diabetes and
obesity-related morbidity, in
addition to a host of other diseases.

Glucose is stored in liver and
muscle cells as glycogen. Muscles
rely on its availability to perform
work such as high-intensity
exercise before exhaustion. Thus,
understanding factors that regulate
glycogen storage in muscle will be
relevant to any athletic activity.

Dr. Lindner originally discovered
Cthrc1 in injured blood vessels and

developed a strain of mice without
this gene to determine its impact on
organs and tissues. Interestingly,
the Cthrc1 protein was not
detectable in the liver or muscles of
normal mice. The sources of the
protein, the researchers realized,
were the pituitary gland, the
hypothalamus in the brain, as well
as bone cells, all of which are part
of the endocrine system.

The link to the endocrine system led
Lindner and his team to the
surprising conclusion that a new
circulating hormone was sending
signals to the liver and muscle. The
investigators were able to
demonstrate the presence of this
hormone in human blood samples.

Several decades have passed since
the discovery of a new pituitary
hormone. "Our findings of this new
hormone will have a substantial
impact on how we think about
conditions such as diabetes,
obesity, and glycogen storage
diseases," says Lindner.

Discovery of new hormone
The laboratory of Dr. Volkhard Lindner has discovered a
new circulating hormone that affects fat and glycogen

storage in liver and muscle.
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New Grant Awards in 2013

Awarded from the Maine Cancer
Foundation:

Peter Brooks, Ph.D. Development of
a novel small molecule inhibitor for
breast cancer treatment, $169,861

Thomas Gridley, Ph.D. Notch
signaling in a mouse model of acute
promyelocytic leukemia, $50,000

Xuehui Yang, Ph.D. The role of
Spry1 and Spry4 in triple-negative
breast cancer stem cell self-renewal,
$156,315

Pradeep Sathyanarayana, Ph.D.
miR-590 - A novel candidate
microRNA in acute myeloid
leukemia, $168,906

Aldona Karaczyn, Ph.D. Numb5 and
Numb6 promote invasive behavior of
breast cancer by inducing epithelial-
mesenchymal transition, $49,989

Awarded from the National Institutes of
Health:

Rob Koza, Ph.D. Epigenetic mechanisms
and genes that regulate adipose tissue
expansion, $1,213,453

Leif Oxburgh, D.V.M., Ph.D. Defining the
progenitor cell niche of the developing
kidney, $1,361,552

Don Wojchowski, Ph.D. COBRE in stem
and progenitor cell biology and
regenerative medicine, $5,442,990

Clifford Rosen, M.D. Pharmacology of
risperidone effects on bone remodeling
and energy metabolism, $456,971

Clifford Rosen, M.D. Analysis of gene
expression and cell function in single cell
cortical osteoblasts, $72,381

David Kuhrt, Ph.D. Trib3 facilitates
medullary stress erythropoiesis,
postdoctoral fellowship, $172,998
Sponsor: Don Wojchowski, Ph.D.

Awarded from the American Heart
Association:

Summer student fellowship to Tatiana
Kosciuk, $5000, Sponsor: Jeong Yoon,
Ph.D.
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COBRE awards at Maine Medical Center
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Publications in 2013

Peeters RP, Hernandez A, Ng L, Ma
M, Sharlin DS, Pandey M, Simonds
WF, St Germain DL, Forrest D.
Cerebellar abnormalities in mice
lacking type 3 deiodinase and partial
reversal of phenotype by deletion of
thyroid hormone receptor α1.
Endocrinology 2013 Jan;143:550-61.

Yang X, Gong Y, Tang Y, Li H, He Q,
Gower L, Liaw L, Friesel RE. Spry1 and
Spry4 differentially regulate human
aortic smooth muscle cell phenotype via
Akt/FoxO/myocardin signaling. PLoS
One 2013;8(3):e58746.

Du B, Cawthorn WP, Su A Doucette
CR, Yao Y, Hemati N, Kampert S,
McCoin C, Broome DT, Rosen CJ,
Yang G, MacDougald OA. The
transcription factor paired-related
homeobox 1 (Prrx1) inhibits
adipogenesis by activating
transforming growth factor-β (TGFβ)
signaling. J Biol Chem. 2013 Feb
1;288:3036-47.

Sharma AR, Choi BS, Park JM, Lee
JE, Kim HS, Yoon JK, Song DK,
Nam JS, Lee SS. Rspo1 promotes
osteoblast differentiation via Wnt
signaling pathway. Indian J Biochem
Biophys. 2013 Feb;50:19-25.

Xu J and Gridley T. Notch2 is required
in somatic cells for ovarian germ cell
nest breakdown and primordial follicle
formation. BMC Biol. 2013 Feb
13;11:13.

Prudovsky I, Kumar TK, Sterling S,
Neivandt D. Protein-phospholipid
interactions in nonclassical protein
secretion: problem and methods of
study. Int J Mol Sci. 2013 Feb 8;14
(2):3734-72.

Dev A, Byrne SM, Verma R, Ashton-
Rickardt PG, Wojchowski DM.
Erythropoietin-directed erythropoiesis
depends on serpin inhibition of
erythroblast lysosomal cathepsins. J
Exp Med. 2013 Feb 11;210(2):225-32.

continued on next pages

Key to the success and growth of basic research at CMM is our ability to successfully
compete for grant funding through the Institutional Development Award (IDeA) program

formerly administered by the National Center for Research Resources, National Institutes of
Health, and currently by the National Institute of General Medical Sciences. These Centers of

Biomedical Research Excellence (COBRE) awards, one focused on vascular biology (P30
GM103392) and the other on stem cells and regenerative medicine (P30 GM106391) have

supported state-of-the-art biomedical research infrastructure and have enabled the
recruitment and mentorship of junior faculty. Through these awards, a solid foundation for

basic and translational research has been established at Maine Medical Center.



Publications, con't.

Jayaram B, Pan W, Wang Y, Hsuchou H,
Mace A, Cornelissen-Guillaume GG,
Mishra PK, Koza RA, Kastin AJ. Astrocytic
leptin-receptor knockout mice show partial
rescue of leptin resistance in diet-induced
obesity. J Appl Physiol. 2013 Mar 15;114
(6):734-41.

Brown AC, Muthukrishnan SD, Guay JA,
Adams DC, Schafer DA, Fetting JL,
Oxburgh L. Role for compartmentalization
in nephron progenitor differentiation. Proc
Natl Acad Sci USA 2013 Mar 19;110
(12):4640-5.

Van de Walle I, Waegemans E, De Medts
J, De Smet G, De Smedt M, Snauwaert S,
Vandekerckhove B, Kerre T, Leclercq G,
Plum J Gridley T, Wang T, Koch U, Radtke
F, Taghon T. Specific Notch receptor-ligand
interactions control human TCR-αβ/γδ
development by inducing differential Notch
signaling strength. J Exp Med. 2013 Apr
8;210:683-97.

Tran IT, Sandy AR, Carulli AJ, Ebens C,
Chung J, Shan GT, Radojcic V, Friedman
A, Gridley T, Shelton A, Reddy P,
Samuelson LC, Yan M, Siebel CW, Maillard
I. Blockade of individual Notch ligands and
receptors controls graft-versus-host
disease. J Clin Invest. 2013 Apr
1;123:1590-604.

Knowles CJ, Cebova M, Pinz IM. Palmitate
diet-induced loss of cardiac caveolin-3: a
novel mechanism for lipid-induced
contractile dysfunction. PLoS One 2013
Apr 9;8(4):e61369.

Costa MJ, Wu X, Cuervo H, Srinivasan R,
Bechis SK, Cheang E, Marjanovic O,
Gridley T, Cvetic CA, Wang RA. Notch4 is
required for tumor onset and perfusion.
Vasc Cell 2013 Apr 20;4:7.

Tang Y, Bai H, Urs S, Wang Z, Liaw L.
Notch1 activation in embryonic VE-
cadherin populations selectively blocks
hematopoietic stem cell generation and
fetal liver hematopoiesis. Transgenic Res.
2013 Apr;22(2):403-10.

Sterling SM, Allgeyer ES, Fick J, Prudovsky
I, Mason MD, Neivandt DJ. Phospholipid
diffusion coefficients of cushioned model
membranes determined via z-scan
fluorescence correlation spectroscopy.
Langmuir 2013 Jun 25;29:7966-74.

Chen Y, Gridley T. Compensatory
regulation of the Snai1 and Snai2 genes
during chondrogenesis. J Bone Miner Res.
2013 Jun;28(6):1412-21.

Bradley CK, Norton CR, Chen Y, Han X,
Booth CJ, Yoon JK, Krebs LT, Gridley T.
The snail family gene snai3 is not essential
for embryogenesis in mice. PLoS One 2013
Jun 6;8(6):e65344.

Chen Y, Gridley T. The SNAI1 and SNAI2
proteins occupy their own and each other's
promoter during chondrogenesis. Biochem
Biophys Res Commun. 2013 Jun 7;435
(3):356-60.

Rosen CJ, Taylor CL. Common
misconceptions about vitamin D -
implications for clinicians. Nat Rev
Endocrinol. 2013 Jul;9(7):434-8.
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Charalambous M, Hernandez A. Genomic
imprinting of the type 3 thyroid hormone
deiodinase gene: regulation and
developmental implications. Biochim Biophys
Acta. 2013 Jul;1830:3946-55.

Oxburgh L, Brown AC, Muthukrishnan SD,
Fetting JL. Bone morphogenetic protein
signaling in nephron progenitor cells. Pediatr
Nephrol. 2013 Aug 20. [ePub ahead of print]

Natarajan S, Li Y, Miller EE, Shih DJ, Taylor
MD, Stearns TM, Bronson RT, Ackerman SL,
Yoon JK, Yun K. Notch1-induced brain tumor
models the sonic hedgehog subgroup of
human medulloblastoma. Cancer Res. 2013
Sep 1;73:5381-5390.

Motyl KJ, Bishop KA, DeMambro VE,
Bornstein SA, Le P, Kawai M, Lotinun S,
Horowitz MC, Baron R, Bouxsein ML, Rosen
CJ. Altered thermogenesis and impaired
bone remodeling in Misty mice. J Bone Miner
Res. 2013 Sep;28(9):1885-97.

Favreau AJ, Faller CE, Guvench O. CD44
receptor unfolding enhances binding by
freeing basic amino acids to contact
carbohydrate ligand. Biophys J. 2013 Sep
3;105(5):1217-26.

Hoekstra EJ, von Oerthel L, van der Heide
LP, Kouwenhoven WM, Veenvilet JV, Wever
I, Jin YR, Yoon JK, van der Linden AJ,
Holstege FC, Groot Koerkamp MJ, Smidt
MP. Lmx1a encodes a rostral set of
mesodiencephalic dopaminergic neurons
marked by the Wnt/B-catenin signaling
activator R-spondin 2. PLoS One 2013 Sep
16;8:e74049.

Boucher JM, Harrington A, Rostama B,
Lindner V, Liaw L. A receptor-specific
function for Notch2 in mediating vascular
smooth muscle cell growth arrest through
cyclin-dependent kinase inhibitor 1B. Circ
Res. 2013 Sep 27;113(8):975-85.

He Q, Yang X, Gong Y, Kovalenko D,
Canalis E, Rosen CJ, Friesel RE. Deficiency
of Sef is associated with increased postnatal
cortical bone mass by regulating Runx2
activity. J Bone Miner Res. 2013 Oct 11
[ePub ahead of print]

Gong Y, Yang X, He Q, Gower L, Prudovsky
I, Vary CP, Brooks PC, Friesel RE. Sprouty4
regulates endothelial cell migration via
modulating integrin beta3 stability through c-
Src. Angiogenesis 2013 Oct;16(4):861-75.

Norton CR, Chen Y, Han XH, Bradley CK,
Krebs LT, Yoon JK, Gridley T. Absence of a
major role for the snai1 and snai3 genes in
regulating skeletal muscle regeneration in
mice. PLoS Curr. 2013 Nov 8;5.

Han XH, Jin YR, Tan L, Kosciuk T, Lee JS,
Yoon JK. Regulation of the follistatin gene by
RSPO-LGR4 signaling via activation of the
WNT/beta-catenin pathway in skeletal
myogenesis. Mol Cell Biol. 2013 Dec 16.
[Epub ahead of print]

Danza G, Di Serio C, Ambrosio MR, Sturli N,
Lonetto G, Rosati F, Rocca BJ, Ventimiglia
G, del Vecchio MT, Prudovsky I, Marchionni
N, Tarantini F. Notch3 is activated by chronic
hypoxia and contributes to the progression of
human prostate cancer. Int J Cancer. 2013
Dec 1;133:2577-86.

Zhang V, Jiang X, Farukhi YZ, Rosen CJ,
Schnatz PF. Vitamin D and calcium: what do
we need to know? Clin Obstet Gynecol. 2013
Dec;56(4):654-8.

Poole A, Knowland N, Cooper E, Cole R,
Wang H, Booth L, Kacer D, Tarantini F,
Friesel RE, Prudovsky I. Transitory FGF
treatment results in the long-lasting
suppression of the proliferative response to
repeated FGF stimulation. J Cell Biochem.
2013 Dec 4 [Epub ahead of print].
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Duarte CW, Murray K, Lucas FL,
Fairfield K, Miller H, Brooks P, Vary
CP. Improved survival outcomes in
cancer patients with hereditary
hemorrhagic telangiectasia. Cancer
Epidemiol Biomarkers Prev. 2013
Dec 18. [Epub ahead of print]

Fetting JL, Guay JA, Karolak MJ,
Iozzo RV, Adams DC, Maridas DE,
Brown AC, Oxburgh L. FOXD1
promotes nephron progenitor
differentiation by repressing decorin
in the embryonic kidney.
Development. 2014 Jan;141
(1):17-27. Epub 2013 Nov 27.

Marks PC, Preda M, Henderson T,
Liaw L, Lindner V, Friesel RE.
Interactive 3D analysis of blood
vessel trees and collateral vessel
volumes in magnetic resonance
angiograms in the mouse ischemic
hindlimb model. Open Medical
Imaging Journal 2013, 7:19-27.

Publications, con't.
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Researcher Recognition
Researchers recruited for external review committees

and editorial boards in 2013
Pradeep Sathyanarayana, Ph.D. - Molecular Signaling 1 Peer Review Committee,
American Heart Association
Rob Koza, Ph.D. - Cellular Aspects of Diabetes and Obesity, National Institutes of Health
Robert Friesel Ph.D. Chair - COBRE III Special Emphasis Panel, National Institutes of
Health; and Molecular Signaling 3 Peer Review Committee, American Heart Association
Arturo Hernandez, Ph.D. - Editorial Board Member, Molecular Endocrinology
Lucy Liaw, Ph.D. - Editorial Board Member, Arteriosclerosis, Arteriosclerosis,
Thrombosis, and Vascular Biology



Cliff Rosen receives award
for excellence in

translational research

This prestigious award from the American
Society of Bone and Mineral Research is given
to an individual having a record of outstanding
achievements in preclinical translational
research in the bone and mineral field. Dr.
Rosen was presented with this recognition at
the 2013 annual meeting. He was recognized
for his body of work in the field of bone
metabolism research; he has published more
than 300 peer-reviewed manuscripts, covering
both clinical and basic bone biology, and has
overseen numerous Phase II and III clinical
trials, funded both privately and through the
NIH.

His research interests include the genetic
regulation of insulin-like growth factor relative to
skeletal metabolism, PTH as an anabolic
therapy, and the relationship between marrow
adipogenesis and osteoblastogenesis.
Along with his extensive research portfolio, Dr.
Rosen was recognized for his proven leadership
skills. He is a former ASBMR President, the
current Editor-in-Chief of the newly released
Primer on the Metabolic Bone Diseases and
Disorders of Mineral Metabolism, 8th Edition,
and a Senior Associate Editor of the Journal of
Bone and Mineral Research. He is the founder
and former Director of the Maine Center for
Osteoporosis Research and Education. He
served as the first Editor-in-Chief of the Journal
of Clinical Densitometry and recently began a
term as Associate Editor for JCEM. He has
mentored dozens of young aspiring scientists,
both clinicians and basic researchers, and has
been a strong advocate of collaborative
science; he maintains collaborative projects
with numerous investigators across the country
and the globe.

Researcher Recognition, con't.

Dr. Rosen came to MMCRI from the
Jackson Laboratory in 2008 to launch our
Clinical and Translational Research
Program. Under his direction,
translational research is expanding in
robust ways at the Institute. He maintains
his clinical practice, running the bone
clinic at Maine Medical Center, and
providing endocrinology service to the VA
Medical Center. His research program at
MMCRI has been very successful; he is
PI on three NIH R01 grants, an R24
interdisciplinary collaborative science
grant with three partner PIs, and a key
collaborator on numerous other NIH
grants awarded across the country.
These accomplishments are a testament
to his strong commitment to team
science. We congratulate Dr. Rosen on
this well-deserved award.
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Graduate Education and Research Training
Page 12

Faculty scientists in the
Center for Molecular
Medicine have academic
appointments at the
University of Maine and Tufts
University School of
Medicine. Our scientists are
members of the UMaine
Graduate School of
Biomedical Sciences, which
is the only Ph.D. program of
its kind in Maine. This is a
state-wide program with
multi-institute components.
Our scientist are involved in
the mentorship of graduate

students, teaching of
graduate courses, and service
on committees as part of the
UMaine program.

Recently, our partnership with
Tufts has extended to the
Sackler School of Graduate
Biomedical Sciences. Our
scientists serve on qualifying
exam and thesis committees,
and can mentor Tufts
graduate students for their
thesis research at Maine
Medical Center Research
Institute.

!
UMaine Ph.D. students, taken at the annual UMaine Graduate School of Biomedical Sciences retreat,
UMaine Orono, 2013
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UMaine Ph.D. Graduates in 2013

Joshua Boucher, Advisor: Lucy Liaw

Berna Uygur, Advisor: Wen-Shu Wu

Qing He, Advisor: Robert Friesel

Yan Gong, Advisor: Robert Friesel

Ying Chen, Advisor: Thomas Gridley

Melanie Ufkin,

Advisor: Pradeep Sathyanarayana

Next Steps...

Postdoctoral fellowship, University of North
Carolina, Chapel Hill

Postdoctoral fellowship, National Institutes
of Health

Postdoctoral fellowship, Massachussetts
General Hospital

Postdoctoral fellowship, Children's
Hospital, Boston

Postdoctoral fellowship, Tufts University

Corporate postdoctoral residency program,
Keck Graduate Institute and Regeneron

UMaine Ph.D. graduates Berna
Uygur (left) and Joshua Boucher
(right) at commencement in May
2013. Lucy Liaw (middle) served
as advisor for Joshua Boucher,
and thesis committee member for
Berna Uygur during their training
at Maine Medical Center
Research Institute.



Community Outreach
Page 14

There are many ongoing
challenges to
successful science
education at the high
school and college
levels. Because of the
investigational nature of
science and research,
and quickly evolving
technology, teachers
seek to bring
experiential learning
opportunities to their
students. In addition,
students are looking for
ways to interact directly
with scientists and
researchers in a
professional setting to

gain first-hand
understanding of
careers in science and
research. At Maine
Medical Center
Research Institute, we
are actively running
programs for high
school students and
teachers to introduce
them to biomedical
research through group
interactive sessions,
field trips, internships,
and job shadow
opportunities. Here are
some of our activities in
the past year.
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Participants of our high school biomedical research program (left), a monthly series of
evening sessions at the Research Institute. Above, at annual fall open house at MMCRI.

In 2013, we did this -

Mentored 25 college research interns, for 6460 hours of total training

Provided >100 hours research experience for a medical student

Hosted 4 student job shadows for a combined 32 hours of experience

Led 8 high school biomedical research sessions, for ~16 contact hours,

providing intensive experience for 30 students and 6 teachers

Visited Memorial Middle School to talk to the science classes

Presented at the Maine General Hospital Women's Auxiliary Meeting

Science field trips were hosted for MMC Medical Explorers, Edward

Little High School, The Community School/Wayfinders School, Southern

Maine Community College Genetics class, and MMC Junior Volunteers



Director's Message con't. from front cover

Although by most measures,
CMM and MMCRI are small
research enterprises, our
scientists continue to achieve
national prominence through
their research discoveries and
other contributions to the
scientific and local communities.

Biomedical research is
undergoing constant change,
and the present time is no
exception. New approaches to
study the molecular basis of
human disease are being
introduced at a staggering pace.
CMM and MMCRI must remain
nimble and adaptive to the
changing landscape of
biomedical research and all of
the challenges that this entails.
While the pace of biomedical
discovery is accelerating
globally and at CMM, the
challenges have also become
more complex. Investigators are

being challenged to do more
with less in a highly competitive
funding environment and
diminishing national resources
for biomedical research. Yet
despite these challenges, I am
confident that CMM
investigators and their staff will
rise to this challenge and
continue to make strong,
groundbreaking contributions to
biomedical research. In
addition, we expect our
researchers to continue to
garner national and
international recognition for their
contributions to biomedical
science through their
collaborative spirit and
continued support from the
MMC community.

Robert Friesel, Ph.D.
Director, Center for Molecular
Medicine


