UNIVERSITY OF MASSACHUSETTS

MEDICAL SCHOOL
OFFICE OF MEDICAL EDUCATION

3

-~ |
UNMASS.

MEDICAL STUDENT
SUMMER RESEARCH FELLOWSHIPS

CATALOGUE
2009

Directors:
Michael Godkin, PhD
Family and Community Medicine

Anthony Poteete, PhD
Molecular Genetics and Microbiology

Program Coordinator:
Christine Locke
Office of Medical Education



TABLE OF CONTENTS

Subject Area Project Number
Clinical 1-9
Laboratory 10-21
Social 22 -34
Clinical/Translational 35-43

Research Pathway Program Projects

March 2009



1. Clinical

TITLE: Clinical Outcomes Following Solid Organ Transplantation of Prisoners —
A Single Center Experience

Sonia N. Chimienti, MD - Co-PlI
Jennifer S. Daly, MD - Co-PI
Shimul Shah, MD - Co-PI
508-856-3158

UMass Medical School

Medicine/Infectious Diseases (SNC and JSD)
Surgery/Transplantation Surgery (SS)

55 Lake Avenue North, S7-715 (Division of Infectious Diseases)
Worcester, MA 01655

Description: UMass Memorial Medical Center is the only transplant center in the region that
provides solid organ transplantation to incarcerated persons. The outcomes of transplantation of
patients who are incarcerated has not been reported in the literature. It is expected that graft
survival and patient survival would be equal to, if not better, than patients who are not
incarcerated, based on access to medical care and the standard of care in general that patients in
prison in the United States receive. For this project, we will retrospectively review data on all
incarcerated patients who have received a liver, kidney or pancreas transplant at UMass
Memorial Medical Center. Outcomes will be reported, including graft and patient survival and
infectious complications.

Student’s Role: The student will be mentored with regard to the entire process of retrospective
clinical research, from IRB approval, to formulating a data collection method, to developing a
research database, to searching medical charts for data, entering data, cleaning up data, data
analysis, and preparation of a manuscript. It is expected that this project could be completed, in
its entirety, with a manuscript in preparation, during the course of the summer.

Required Skills: Interest in clinical research, ability to use Microsoft Excel. Knowledge of
Microsoft Access is beneficial but not necessary. Similarly, knowledge of basic biostatistics and
epidemiology, and familiarity with statistical analysis is helpful but not necessary. Statistical
analysis will be done using either STATA or SPSS. Mentoring will be comprehensive,
throughout the project.

Interview: Required

Location: University Campus



2. Clinical

TITLE: Impact of ED Care of Acute Heart Failure Patients on Short-term
Outcomes

Chad E. Darling, MD
(508) 421-1464

UMMC

Emergency Medicine Lakeside 174
55 Lake Avenue North

Worcester, MA 01655

Description: This project is an observational study of the clinical care of Heart Failure (HF) in
the Emergency Department (ED). The goal is to investigate how the early ED- based treatment
of patients with acute HF (AHF) impacts short term outcomes such as: the need for ICU
admission and length of ICU stay, total length of hospitalization (LOS), and associated
improvements in symptomatology. The primary hypothesis is that early (<1 hour) use of
vasodilators, in AHF patients, will result in improved short-term outcomes compared to
patients treated with vasodilators later in their ED stay or in the hospital. Data collection
will be via prospective enrollment/observation of AHF patient-care in the ED as well as from
chart reviews done after the patient is discharged home. It is necessary to collect data from
direct observation because ED documentation of key pieces of information such as urine output,
timing of medication administration and vital signs may documented inaccurately or
incompletely in the medical record. The chart review component is necessary as it will be the
primary method of determining several key outcomes such as Length of Stay (LOS). Short-term
symptom improvement will be analyzed as an outcome and will be assessed by a Visual Analog
Scale both in the ED and later in the hospital.

Student's Role: To begin the student will be taught about the nature of the problem and what
has driven the development of this research project. The student will have the opportunity to
gain experience in clinical research by directly interact with patients for enrollment (consent) and
by obtaining visual analog scale recordings of symptom severity. They will spend time
observing care and observing the timing of key interventions such as medication administration,
vital sign changes. They will be taught to perform chart reviews, data entry and if they choose to
do so they can learn how the data is analyzed by working with the PI. This project would be
well suited to motivated individuals who are looking for a patient oriented research experience.
The student will also have the option of participating in the development of a research poster
based on data already collected in this area.

Required skills: Strong interpersonal and communication skills for staff and patient
interactions. Other tasks will be taught

Interview: Required

Location: University Campus ED



3. Clinical
TITLE: Total Joint

Patricia D. Franklin, MD, MBA, MPH
David Ayers, MD Chair — Orthopedics
Contact: Janel Milner (508) 856-2202
Janel.Milner@umassmed.edu

UMMC

University Campus
Orthopedic Surgery

55 Lake Avenue, North
Worcester, MA

Project Description: The student will assist in NIH funded clinical research designed to (1)
measure and (2) improve physical activity and function in adults with knee arthritis who have
total knee replacement surgery.

Student’s Role: Daily work will include survey administration, data management, and
participation in a clinical research team comprised of surgeons, nurses, and research
professionals. Students will be exposed to ambulatory and surgical patient care in the course of
the research.

Interview:  Required

Location: University campus Dept of Orthopedic Surgery



4. Clinical
TITLE: Spine Center

Patricia D. Franklin, MD, MBA, MPH
Patrick Connolly, MD

Contact: Janel Milner (508) 856-2202
Janel.Milner@umassmed.edu

UMMC

University Campus
Orthopedic Surgery

55 Lake Avenue, North
Worcester, MA

Project Description: The student would participate with prospective and retrospective data
collection and entry in the Spine Center. The goal of the project will be to establish a database
from which meaningful conclusions can be drawn, specifically towards the efficacy and safety of
various implants and bone graft substitutes commonly used by UMass Orthopedic Spine
surgeons.

Student’s Role: The student will work closely with residents and Attendings to develop novel
hypotheses and resource the database for critical analysis. The student will also attend weekly
Spine department research meetings and have an opportunity to shadow a spine surgeon in clinic
as well as in the OR.

Interview:  Required

Location: University campus Dept of Orthopedic Surgery



5. Clinical

TITLE: Evaluation of Wound Bed and Granulation Tissue Before, During and After
Negative Pressure Wound Therapy

Ronald A. Ignotz, PhD, Janice F. Lalikos, MD and Raymond M. Dunn, MD
Department of Surgery, Division of Plastic Surgery

Room S4-741, University Campus

55 Lake Ave., North

Worcester, MA 01655

508-334-7692

Ronald.ignotz@umassmed.edu

Description: Negative Pressure Wound Therapy (NPWT) is being used increasingly to facilitate
the closure of both acute and chronic wounds as evidenced by the large volume of literature
regarding NPWT. The two principal systems for delivering NPWT are via (1) an open pore
foam dressing versus (2) a gauze based dressing. Little direct comparison of the effectiveness of
the two systems has been reported though a recent retrospective report suggests similar efficacy
of the two approaches (2). Several recent reviews, however, point to the paucity of high quality
trials and the difficulty in making definitive statements concerning the efficacy of NPWT (3-5).
Complete wound closure via NPWT may not be the clinical goal. In some trauma cases, wounds
cannot be closed primarily due to loss of tissue or substantial edema initially. In those cases,
NPWT is being used to stabilize the wound and permit growth of granulation tissue in
preparation for the application of a tissue flap or skin graft to accomplish wound closure.
Likewise, application of NPWT to chronic wounds may have the greatest effect in altering the
quality and biochemistry of the wound bed such that it may more successfully accept a graft for
secondary closure.

Despite the widespread use of NPWT, little analytic data exists in the literature regarding the
cellular or biochemical effects on the wound bed. Very recently, a few reports have begun to
examine the effects of negative pressure on a few genes and biochemical markers of wound
repair including fibroblast proliferation (6-8). In a study comparing 15 patients receiving topical
negative pressure (TNP) and 18 patients receiving a conventional dressing of chronic wounds,
Moues, et al. (6) reported that the level of pro-MMP-9 was lower in wound fluid following TNP.
Greene, et al. (7) also observed lower levels of MMP-9 as well as MMP-2 in VAC treated
wounds of three patients with chronic wounds. They also noted an increase in the micro vessel
density and correlated these changes to micro deformation caused by the foam dressing. Lastly,
Grimm, et al. (8) reported that HIF-1a (hypoxia-inducible factor-1a) is reduced in concentration
following TNP therapy (five patients) of radiation-induced wounds implying that there is a
decrease in tissue hypoxia following TNP. The authors suggest the decrease in HIF-1a may be
related to an observed enhanced perfusion of the tissue after TNP however this remains to be
demonstrated. Each of these reports have appeared within the past eighteen months and are
among the initial attempts to understand the biochemical and cellular mechanisms operative
during NPWT.



This proposal describes an approach, in patients, to analyze a number of parameters associated
with wound healing and how they may change when subjected to negative pressure wound
therapy. A comparison will be made of the two primary dressings, woven gauze and open-pore
foam. We will analyze the wound bed granulation tissue histologically and biochemically.
Biopsies of the wound bed will be collected and subjected to immunohistochemistry for several
extracellular matrix components associated with wound healing. These include Collagen Types
1 and 3, Matrix metalloproteinase, elastase, and KI-67, a cell proliferation marker. In addition,
biopsies will be extracted and analyzed via ELISA for a panel of growth factors and cytokines.
The quantification of biochemical changes in the wound bed is a necessary prerequisite to
establishing the efficacy of Negative Pressure Wound Therapy for wound healing.

Literature:

1. Chariker, et al. (1989) Effective management of incisional and cutaneous fistulae with closed
suction wound drainage. Contemp. Surg. 34: 59-63.

2. Campbell, et al. (2008) Retrospective clinical evaluation of gauze-based negative pressure
wound therapy. Internet Wound J. 5: 280-286.

3. P. Vikatmaa, et al. (2008) Negative Pressure Wound Therapy: a Systematic Review on
Effectiveness and Safety. Eur. J. Vasc. Endovasc. Surg. (epub, June 2008).

4. S. Gregor, et al. (2008) Negative Pressure Wound Therapy, A Vacuum of Evidence? Arch
Surg. 143: 189-196.

5. D.T. Ubbink, et al. (2008) A systematic review of topical negative pressure therapy for acute
and chronic wounds. Br. J. Surg. 95: 685-692.

6. C.M. Moues, et al. (2008) The role of topical negative pressure in wound repair: Expression
of biochemical markers in wound fluid during wound healing. Wound Rep. Reg. 16: 488-494.

7. A. Grimm, et al. (2007) Expression of HIF-1a in irradiated tissue is altered by topical
negative-pressure therapy. Strahlenther Onkol. 183: 144-149.

8. A.K. Greene, et al. (2006) Microdeformational Wound Therapy, Effect on angiogenesis and
matrix metalloproteinases in chronic wounds of 3 debilitated patients. Ann. Plast. Surg. 56:
418-422.

9. S. Ichioka, et al. (2008) A technique to visualize wound bed microcirculation and the acute
effect of negative pressure. Wound Rep Reg. 16: 460-465.

10. S. Jacobs, et al. (2008) Efficacy and mechanisms of vacuum-assisted closure (VAC) therapy
in promoting wound healing: a rodent model. J. Plast Reconst Aesthet Surg. (epub)




11. A. McNulty, et al. (2007) Effects of negative pressure wound therapy on fibroblast viability,
chemotactic signaling, and proliferation in a provisional wound (fibrin) matrix. Wound Rep Reg
15: 838-846.

12. Thompson, H.G.R. et al. (2006) Epithelial-derived TGF-f2 modulates basal and wound-
healing subepithelial matrix homeostasis. Am. J. Physiol. Lung Cell. Mol. Physiol. 291: L1277-
L1285.

13. Trebaul, A. et al. (2007) Regulation of fibroblast migration by tenascin-C. Biochemical
Society Transactions 35: 695-697.

Student’s Role: The student will participate in all aspects of this research from interacting with
patients by obtaining informed consent, assisting in dressing application and taking wound
photographs and measurements, processing tissue samples for histology and biochemical
analysis. The student will be required to complete the CITI course and exam for certification to
participate in research with human subjects prior to the start of the project.

Interview:  Required.

Location: Room S4-752, Plastic Surgery Research Laboratory
University campus



6. Clinical
TITLE: Evaluation of the Reliability of Liver Attenuation Measurements using CT

Young H Kim, MD., PhD
508-334-2087

UMass Medical School
Department: Radiology
55 Lake Ave. North
Worcester, MA 01655

Description: To our knowledge the reliability of liver attenuation measurement using MDCT
with different protocols has not been well studied. With the emergence of obesity as the leading
co morbidity in the United States today, noninvasive hepatic fat quantification has become
increasingly important. Primary nonalcoholic fatty liver disease is now considered the major
hepatic manifestation of the metabolic syndrome. Additionally, preoperative evaluation of
hepatic steatosis is critical for liver donor selection.

Although hepatic core biopsy is currently the standard method for accurate quantification
and characterization of macrovesicular steatosis, it is invasive and is associated with risk.
Unenhanced CT provides a reasonable assessment of hepatic steatosis, with fatty infiltration of
the liver manifesting as a decrease in parenchymal attenuation. The degree of attenuation
decrease has been related to the degree of fatty infiltration of the liver. However, there are
multiple technical limitations of CT scanning including the calibration of different scanners and
the establishment of standards to account for inter- as well intra-individual variability in
attenuation values. In addition, how patient’s body habitus and different parameters such as
pitch, slice thickness, scanner design and automated tube current modulation affect attenuation
measurement have not been well studied. The cohort under investigation will include adult
patients with an incidental solitary pulmonary nodule who had undergone noncontrast chest CT
that included the liver and spleen within a period of 6 months. Pulmonary nodule follow-up chest
CT studies were chosen as patients would have already had multiple studies within the given
time frame, allowing us a reasonable standard reference for the study. A computer database
search of subjects who underwent chest CT in the department of Radiology at UMass will be
performed. Quantitative measurement of liver and spleen will be conducted for statistical
analysis. At the end of the research, we will be able to determine reliability regarding liver
attenuation measurement using CT.

Student's Role: Analysis of CT scan data. Student will determine if available measurements
meet inclusion criteria.

Required skills Understanding of gross anatomy of the human body, particularly of the liver.
Basic computer skills.

Interview:  Required

Location: Radiology Department, University campus



7. Clinical
TITLE: The Impact of Perimenopause on the Clinical Course of Bipolar Disorder

Wendy Marsh, MD
(508) 865-7051

UMass Medical School
Department of Psychiatry
Room S5-418

55 Lake Avenue, North
Worcester, MA 01655

Description: Background: Mood can vary dramatically in relation to a woman’s reproductive
phases. Increasing prospective evidence indicates the menopausal transition is a period of
susceptibility to depression in women without a history of mood disorder. A systematic
evaluation is warranted to improve our understanding of the clinical course of bipolar disorder
during the perimenopause.

Aim: Prospectively evaluate mood and endocrinological changes during the menopausal
transition in women with bipolar disorder

Hypothesis: Women in the late perimenopause and women with greater fluctuations of FSH and
estradiol will have greater severity of depression.

Methods: Women with bipolar disorder I, II, or NOS in the early or late perimenopause or post-
menopause will undergo a diagnostic mood assessment, menstrual history and reproductive
endocrinological battery at entry. The ChronoRecord Software Program, Tall Tree Software, Inc
is a novel concept tool developed and validated for prospective mood and reproductive status
monitoring. Daily, subjects will enter mood on a 100pt visual analog scale, sleep, medication,
menstruation and hot flushes into the ChronoRecord Program (2-5min/day). Monthly
assessments include estradiol and follicle stimulating hormone (FSH) and standardized mood
evaluations.

Other: Author has other projects in relation to mood and reproductive phases including a large
prospective data base on patients treated for bipolar disorder from which projects can be crafted
to fit student’s interests.

Student's Role: Can be tailored to student’s interests. Including helping initiate the primary
study looking at the impact of perimenopause on bipolar disorder. This role would include
learning standardized mood assessments for mania and depression including training in the
ChronoRecord Software, initiating data organization and management, interacting with subjects
(telephone screen, initial visits, etc). Opportunities for self-directed projects and potential for
publication/posters include creating a testable hypothesis based on the large longitudinal bipolar
disorder patient data base, or literature reviews under the mood disorder and reproductive
endocrinology rubric, or support for background and analysis in a paper on hot flashes and
depression.

Students interested in psychiatry will be given time/encouraged to attend grand rounds, and
relevant resident education and department talks.



Required Skills: Interest in Mood Disorders and Reproductive Endocrinology, facile with
literature searches, well organized, good people skills.

Interview: Required
Location: Med School &/or Psychiatry Outpt Building @ 361 Plantation



8. Clinical
TITLE: Acute Effects of Vagus Nerve Stimulation on Appetite Hormones in Adults

Sherry Pagoto, PhD Assistant Professor
Telephone 508-856-2092

UMass Medical School

Department: Medicine, Division of Preventive and Behavioral Medicine
55 Lake Avenue, North, S7-717

Worcester, MA 01655

Description: Vagus Nerve Stimulation (VNS) is an FDA approved treatment for treatment-
resistant epilepsy and depression. Animal research has revealed weight loss and decreased
appetite as side effects of VNS. One laboratory study with humans demonstrated that acute VNS
was associated with change in food cravings for sweets, such that participants with longer device
on-time, higher levels of depression and obesity experienced decreased sweet food cravings
during activation." A possible mechanism of the effect of VNS on food craving may be related to
research linking the vagus nerve to the action of hormones that influence hunger and satiety. For
example, appetite-regulating hormones such as leptin and cholecystokinin (CCK) activate vagus
afferent nerves which results in reduced food intake.> On the other hand, release of ghrelin,
which is mediated by vagal nerve pathways, stimulates hunger and meal initiation.” Vagotomy
has been shown to reduce plasma leptin, elevate plasma ghrelin, and at least partially block
CCK-induced satiety.” Electrical stimulation of the vagus nerve has been shown to decrease
ghrelin in rats® and vagal stimulation via sham feeding has been shown to decrease ghrelin in
humans.” These studies suggest that VNS might have an appetite-suppressing effect, but this has
never been directly explored. Therefore, the purpose of this project is to explore the effects of
acute VNS on appetite hormones in adults. We hypothesize that ghrelin will be suppressed and
leptin and CCK will be increased following consumption of 400-calorie load during VNS
activation compared to inactivation. Secondary outcomes include other gut hormones assessed
via the multiplex kit (Millipore Corp), including amylin (active and total), PYY, insulin, PP,
GLP-1, and GIP. Participants with depression or epilepsy (N=30) are being recruited for this
study, with half of the participants use VNS therapy. Two sessions are being completed that last
4.5 hours and blood measures of leptin, CCK, and ghrelin have been assessed every 30 minutes
for a total of 8 time points. Participants using VNS therapy will complete two study sessions
with their VNS activated at their usual clinical device settings and two study sessions with their
VNS inactivated. Following the initial baseline measure, participants will consume a 400 kcal
nutritionally-balanced milkshake (40% carbohydrate, 30% protein, 30% fat). Secondary
outcomes will include subjective appetite (hunger, fullness, desire to eat, and prospective food
consumption) and occur at 0-, 15-, 30- minutes and then at 30-minute intervals afterwards up to
240 minutes.

Student's Role: Student will be responsible for assisting in the analysis of appetite hormone
data, literature review, and manuscript preparation for this project.

Required skills: Strong computer skills, basic knowledge of stats a plus but not mandatory
Interview:  Required
Location of research: Medical School and Shaw Building



9. Clinical
TITLE: Assessment of Olfactory Processing in Parkinson’s Disease Patients

Julie G. Pilitsis MD, PhD
(508) 334-0046

UMass Medical School

Department of Neurosurgery — Surgery
Room S2-850

55 Lake Avenue, North

Worcester, MA 01655

Description: It has become increasingly recognized that olfactory loss occurs during the pre-
motor stages of Parkinson’s Disease. Our group’s recent focused on improving the positive
predictive value of olfactory testing, by combing with a battery of psychological tests. Forty-five
patients (Hoehn and Yahr stages 1-3, age 68.8 [ 10.4, 24% female) and 44 age-matched controls
(age 66.2 [17.9, 45% female) were recruited and completed surveys of olfaction (Univ. of Penn.
Smell Identification Test, UPSIT), mood (Beck depression inventory), apathy (Apathy
Evaluation Scale, AES), and general health (UK Parkinson’s Disease Society questionnaire,
PDS). We found that general olfaction loss is a highly predictive marker of PD (sensitivity 93%,
specificity 92%, p < 0.0001). When a staged diagnostic algorithm that combines olfaction and
apathy was used, it provided a positive predictive value of 91% (sensitivity 98%, specificity
88%). The second stage of this study involves exploring the mechanism of olfactory loss in a
subset of PD and control subjects using functional MRI (n=12). The mechanism of olfactory loss
is under debate. Specifically, two pathways of olfactory processing have been identified, a direct
pathway from the piriform cortex to the orbitofrontal cortex and an indirect pathway that
includes the mediodorsal nucleus of the thalamus. Thus, it is unclear whether it is changes in the
basal ganglia or in the cortical circuitry or both which leads to olfactory loss. In this phase of the
study, subjects will undergo an imaging session in the functional MRI. The subject will be
exposed to a series of neutral odors (via an odorometer) and tones (via headphones) according to
a pre-determined program. Quantitative measure of activation in precise volumes of interest
(VOI) related to the olfactory pathway, under different experimental paradigms will be analyzed
and the control and PD groups compared. The goal of the study is to collect preliminary data for
NIH funding and is currently funded by a pilot grant from the Worcester Biomedical Research
Foundation.

Student’s Role: Greeting patients and facilitating imaging session with qualified personnel, data
analysis, statistics, writing.

Required Skills: Familiarity with Excel, word processing, basic data analysis, writing skills
Interview:  Required

Location: University Campus S2-850



10. Laboratory

TITLE: Treatment of Neurodegenerative Diseases Through Axon Protection

Zheng-Zheng Bao, PhD
(508) 853-6202

Program in Neuroscience

Interdisciplinary Graduate Program
Department of Medicine and Cell biology
University of Massachusetts Medical School
LRB #221

364 Plantation St.

Worcester, MA 01605

Description: Neurodegenerative diseases affect nerve cells and their long cables (axons) which
transmit signals in the neural circuit. Recent results from animal models and patient studies
indicate that degeneration of axons may be a primary feature of some of the neurodegenerative
diseases including amyotrophic lateral sclerosis (ALS, or Lou Gehrig’s disease) and glaucoma.
Damage in the axon cables precedes symptom onset and nerve cell death. This new paradigm
points to new therapeutic strategies for treatment of neurodegenerative diseases, including
interference of axon cable self-destruction program and re-growth of damaged axons.

However, axons in the adult central nervous system (CNS) normally do not regenerate. My
laboratory has established culture systems for screening molecules that promote survival and
regeneration of the adult optic nerve axons. This project will utilize this system to screen small
molecule compounds and combination of factors to determine whether they enhance
regeneration of axons. The factors identified from the in vitro culture screens will be further
tested in a glaucoma mouse model, DBA/2J.

Student’s Role: prepare neural explant cultures, prepare solutions for compounds and factors to
be tested, assay axon regeneration by staining with antibodies specific for regenerated axons,
quantification of regeneration.

Required Skills: None, will train.
Interview: Required
Location: LRB second floor, 270F



11. Laboratory

TITLE: Oral delivery of siRNA to Silence genes in Macrophages

Michael P. Czech, Professor and Chair
508 856-2254

University of Massachusetts Medical School
Program in Molecular Medicine

373 Plantation Street

11 Biotech, Suite 100

Worcester, MA 01605

Description: The autoimmune reactions that cause destruction of beta cells and type 1 diabetes
are driven by autoreactive T cells in association with innate inflammatory cells (macrophages
and dendritic cells). Paradoxically, recent research indicates these latter cells in the immature
state also play key roles in establishing immunological tolerance, through presentation of
antigens to T cells within a “tolerogenic” context. One of the most promising concepts that has
emerged from these studies is that induction of immunological tolerance to beta cell auto-
antigens might prevent or even alleviate the disease. Immunological tolerance has many forms
and mechanisms, but a major paradigm is the generation of regulatory T cells (T-regs) by
tolerogenic macrophages or dendritic cells that suppress the cascade of events leading to auto-
reactivity and beta cell apoptosis. These events appear to take place in the local regions of the
islets and nearby lymph nodes. Further, the gut-associated lymphatic system represents a key site
where induction of immunological tolerance may be critically important. This collaborative
research project with Gary Ostroff’s laboratory is based on our discovery that siRNA
encapsulated within micron-sized, hollow shells of beta 1,3-D-glucan can be delivered orally to
mice to target dendritic cells and macrophages in the gut. This technology advance enables us to
integrate two approaches that might promote immunological tolerance to prevent or alleviate
type 1 diabetes: 1) tolerize the gut immune system to beta cell antigens through targeted antigen
delivery to dendritic cells and macrophages in the gut; 2) orally deliver RNAI to silence genes
that control the secretion of proinflammatory cytokines, co-stimulatory receptors or “maturity”
factors in dendritic cells and macrophages during the early stages of beta cell antigen
presentation to induce T-reg and hypo-responsive T cells. Type 2 diabetes in obesity is also
associated with an inflammation phenotype—in this case within adipose tissue. Thus, we have
also initiated experiments to target macrophages in obese mouse models of type 2 diabetes with
orally delivered siRNA directed against genes that control inflammation. Rotation projects in the
Czech laboratory applying oral delivery of encapsulated siRNA to mouse models of both types 1
and 2 diabetes are now available to graduate students.



Student’s Role: the student will work closely with myself and a postdoctoral fellow to test
whether oral delivery of encapsulated siRNA will enhance glucose tolerance in obese mouse
models of diabetes.

Required Skills: Medical school courses

Interview: Required

Location: II Biotech, Suite 100



12. Laboratory

TITLE: Regulation of Transmembrane Signaling in the Heart

James Dobson, PhD
(508) 856-3775
James.dobson@umassmed.edu

University of Massachusetts Medical School
Department of Physiology

55 Lake Avenue, North

Worcester, MA. 01655

Description:  Student would carry out a project involving the determination of how left
ventricular function is affected by cardioactive agents in intact and genetically modified mouse
hearts .

Student’s Role: Student would carry out a project involving the determination of how left
ventricular function is affected by cardioactive agents in intact and genetically modified mouse
hearts .

Required Skills: None in particular, but perhaps an interest in small animal surgery.
Interview: Required
Location: UMass Medical School



13. Laboratory

TITLE: Regulation of Intracellular Signaling in the Heart

James Dobson, PhD
(508) 856-3775
James.dobson@umassmed.edu

University of Massachusetts Medical School
Department of Physiology

55 Lake Avenue, North

Worcester, MA. 01655

Description: Student would carry out a project involving the determination of how protein
kinases and phosphates are affected by cardioactive agents in normal and genetically modified
mouse hearts .

Student’s Role: Student would carry out a project involving the determination of how protein
kinases and phosphates are affected by cardioactive agents in normal and genetically modified
mouse hearts .

Required Skills: None in particular, but perhaps an interest in cellular biochemistry.
Interview:  Required
Location: UMass Medical School



14. Laboratory

TITLE: The Mechanical Regulation of Biological Mediators of Cartilage and Joint
Destruction in Osteoarthritis

Paul Fanning, PhD

(508) 856-3054

UMass Medical School
Department Orthopedics
55 Lake Avenue, North
Worcester, MA 01655

Description: Currently in the U.S., musculoskeletal conditions are the leading cause of
disability. Joint diseases account for 50% of all chronic conditions in the elderly. Worldwide,
OA is only the 6th leading cause of years of life lost to ill health. The burden of musculoskeletal
disease, both in terms of human illness and heath care costs is projected to widen significantly by
the year 2030. The aging of the U.S. population is expected to produce an additional 21 million
individuals in the 65-and-over age group, representing a 20% increase over current
demographics. Surprisingly, despite the wealth of clinical data on OA, surgical treatment which
culminates in total joint replacement, remains the most effective therapy for progressive OA.
Relatively little is known about the basic biology of OA especially how mechanical wear, the
major hallmark of OA, influences fundamental biological control mechanisms in chondrocytes,
the cells that populate cartilage.

Mechanical Models of Arthritis:

e Mechanical Force and Signaling Pathways in Cartilage (using specially-designed ex vivo
cartilage compression devices)

e Molecular Mechanisms of OA Progression (microsurgical OA-induction of knee OA in
mice)
The overall goal of this project is to advance the understanding of the molecular mechanisms of
osteoarthritis (OA) progression through the novel finding that mechanical force activates critical
cellular-signaling pathways in cartilage. A primary goal proposed here is the analysis of the
outcomes of these signaling events on the expression and activities of certain degradative

enzymes (matrix metalloproteinases, MMPs) and aggrecanases, which are known to be the major
effectors of OA.

Student’s role: Perform PCR, immunohistochemistry (IHC) on OA cartilage specimens,
quantification of cartilage components (assay kits, instrumentation) following various ex vivo
cartilage loading regimens

Required skills: General laboratory, (experience with PCR would be plus but can also be
taught)

Interview: Required
Location: Room: S4-806



15. Laboratory

TITLE: Zebrafish Models of Motor Neuron Disease

Lawrence Hayward, MD, PhD
(508) 856-4147

UMass Medical School
Department Neurology, S5-717
55 Lake Avenue, North
Worcester, MA 01655

Description: My lab is characterizing novel in vivo models relevant to amyotrophic lateral
sclerosis (ALS, Lou Gehrig's disease) and related motor neuron diseases. This project will
provide the student with familiarity in the design and analysis of neurological disease models
using the zebrafish system. We are especially interested to express several newly discovered
ALS mutant genes in zebrafish embryos and characterize their consequences. Opportunities for
phenotypic analysis of zebrafish embryos and larvae will be tailored to student interest.

Student's role: The student will gain practical experience with various techniques tailored to
interest, including microinjection of mRNA into zebrafish embryos, fluorescence imaging,
electrophysiology, biochemistry, and behavioral motor analysis.

Required skills: general molecular biology, interest in in vivo models
Interview:  Required
Location: Room: S5-714



16. Laboratory

TITLE: Temporal Regulation of Neurodevelopment

Daniel L. Kilpatrick, PhD
(508) 856-6274
Daniel . kilptrick@umassmed.edu

University of Massachusetts Medical School
Department of Physiology

55 Lake Avenue, North

Worcester, MA. 01655

Description: Temporal Programming of Neuronal Differentiation and its Linkage to CNS
Disorders: Post-mitotic maturation of neurons occurs in discrete stages, including migration,
axon extension, dendritogenesis and formation of functional synaptic connections. Elaboration
of these events requires the expression of specific gene subsets in the appropriate sequence and
timing. A central and unexplored question is how the precise timing of such developmental
events is coordinated within maturing post-mitotic neurons. Alteration of this sequential
expression can disrupt neuronal development. In particular, several forms of mental retardation,
autism spectrum disorders, schizophrenia, tuberous sclerosis and epilepsy have been linked to
transcriptional dys-regulation during development, and in several instances altered timing of
neurodevelopment has been observed. We recently identified a broad temporal program
regulating gene transcription in developing post-mitotic neurons. In addition, numerous genes
previously implicated in multiple neurodevelopmental disorders are apparently regulated by this
program.

1. Identifying temporal gene targets in neurons. These studies are designed to define the
temporal transcriptome that controls neuronal differentiation. We are employing lentiviral
transduction and knockout mice together with qRT-PCR and microarrays to identify genes that
are temporally regulated by this program in post-mitotic neurons.

2. Transcriptional regulators of the temporal program. We are now defining multiple
transcription factors that collaborate in regulating the temporal expression of different gene
subsets during post-mitotic neuronal differentiation. These are being functionally tested to
determine their impact on temporal gene expression.

Student's Role: Hands-on performance of experiments to test the functional importance of
transcription factors and mechanisms in the temporal regulation of neuronal differentiation

Required skills: Basic understanding of biochemistry and molecular biology. Some prior lab
experience is definitely helpful, but not an absolute requirement

Interview:  Required
Location: UMass Medical School, Room S4-139



17. Laboratory

TITLE: Role of Inflammation in Diabetes

Jason K. Kim, PhD
(508) 856-6840

UMass Medical School
Department of Molecular Medicine
5 Biotech, Suite 200

381 Plantation Street

Worcester, MA 01605

Description: Background: Our research investigates obesity, diabetes and its complications
using elegant metabolic procedures and transgenic mouse models of altered metabolism. Our
NIH-funded projects examine the role of inflammation in insulin resistance and cardiovascular
diseases. The goal of our research is to understand how obesity causes diabetes and to find its
cure.

Student’s Role: One will be trained in metabolic and biochemical experiments to measure
insulin action and glucose metabolism in mice. Transgenic mice will be used to understand how
inflammation causes insulin resistance in obesity.

Required Skills: One must be comfortable working with mice.
Interview: Required
Location: 5 Biotech, Suite 225



18. Laboratory

TITLE: Host Defenses Against Fungal Infections

Stuart M. Levitz, MD
Stuart.levitz@umassmed.edu
(508) 856-1525

University of Massachusetts Medical School

Department of Medicine and Molecular Genetics & Microbiology
364 Plantation Street, LRB 317

Worcester, MA 01605

Description: Please see my web page for a description of my lab.
http://www.umassmed.edu/ivp/faculty/levitz.cfm I am Happy to talk with students about
potential projects depending on their interests.

Student's Role. Work under the supervision of a graduate student and/or postdoc on an
independent project.

Required Skills: None, just an enthusiasm to learn!
Interview:  Required

Location: LRB3



19. Laboratory

TITLE: Developmental Three-Dimensional Anatomy of the Oral Cavity and Neck

Richard S. Pieters M.D., Clinical Associate Professor of Radiation Oncology and Pediatrics
co-PI: Sheila Stille, D.M.D.

(508) 334-6550

Richard.Pieters@umassmemorial.org

UMMC

Levine Cancer Center
119 Belmont Street
Worcester, MA 01605

Description: The Varian Radiation Therapy Treatment Planning System provides the ability to
image anatomy in three dimensions. For this project, the de-identified treatment planning CT
scans from a number of children of varied ages who have previously been treated with radiation
therapy to the head and neck for various malignancies will be utilized. The normal structures of
the oral cavity and neck will be defined on CT slices, generating three-dimensional images of the
structures. The result will be an atlas of developmental anatomy of the head and neck for use in
instruction in the medical and dental school programs. A poster will be generated to conclude the
project.

Student's Role: After instruction in the use of the technology, the student ( and perhaps
interested dental residents) will draw the volumes on the CT slices of the patients with review of
the result by Dr. Pieters & Dr. Stille, and then will generate the poster for presentation. If a
publishable paper results, the student will receive co-authorship.

Required Skills: Baseline first year knowledge of gross anatomy; some familiarity with
computers

Interview:  Required
Location: Radiation Oncology Department



20. Laboratory

TITLE: Three-Dimensional Anatomy of the Pelvis or Extremities

Richard S. Pieters M.D., Clinical Associate Professor of Radiation Oncology and Pediatrics
Co-Pl: Sheila Stille, D.M.D.

(508) 334-6550

Richard.Pieters@umassmemorial.org

UMMC

Levine Cancer Center
119 Belmont Street
Worcester, MA 01605

Description: The Varian Radiation Therapy Treatment Planning System provides the ability to
image anatomy in three dimensions. For this project, the de-identified treatment planning CT
scans from a number of patients with pelvic or extremity malignancies who have previously been
treated with radiation therapy to the either site will be utilized. The normal structures of the
pelvis will be defined on CT slices, generating three-dimensional images of the structures. The
result will be an atlas of anatomy of the pelvis or extremity for use in instruction in the medical
and graduate nursing school programs. A poster will be generated to conclude the project.

Student's Role: After instruction in the use of the technology, the student (and perhaps
interested surgical residents) will draw the volumes on the CT slices of the patients with review
of the result by Dr. Pieters and then will generate the poster for presentation. If a publishable
paper results, the student will receive co-authorship.

Required Skills: Baseline first year knowledge of gross anatomy; some familiarity with
computers

Interview:  Required
Location: Radiation Oncology Department



21. Laboratory

TITLE: Molecular Mechanism of Gene Amplification

Anthony R. Poteete, PhD
(508) 856-3708
Anthony.poteete@umassmed.edu

University of Massachusetts Medical School
Department of Molecular Genetics and Microbiology
Room S6-119

55 Lake Avenue North

Worcester, MA 01655

Description: Gene amplification is a well-known and biologically widespread mechanism in
which a small portion of an organism’s genome is selectively and repeatedly replicated, out of
synchrony with the rest of the genome. The result is a cell that has many copies of one or a few
genes, but only one or two copies of all the others. The amplified genes are typically expressed at
elevated levels, commensurate with their elevated copy numbers. Gene amplification is known to
play an important role in three key processes: (1) In the development of many animals, gene
amplification is employed transiently to supply the products of particular genes at very high
levels when needed. (2) Over-expression through gene amplification is one of the processes by
which normal genes become cancer genes in tumorigenesis. (3) Amplification of genes
conferring weak resistance to chemotherapeutic agents is a well-known mechanism by which
both infectious agents and cancer cells can develop effective drug resistance.

Employing genetic engineering techniques, we constructed a variant strain of the common
laboratory bacterium E.coli, with a duplication of a weakly functional gene, called laclZ33, in its
chromosome. Placed under conditions which demand the function of laclZ33, this strain exhibits
a remarkably high frequency of amplification—higher than any chromosomal mutation event we
know of in a cell with normal DNA replication and repair functions.

A question emerging from studies of this system is how much of the variation we see in the
frequency of amplification is due to events occurring during non-selective growth, and how
much is due to events occurring after the imposition of selection.

The experimental approach to this question will involve the development and exploitation of a
modified experimental system, in which the cells lack recA function, and consequently, cannot
amplify. At the end of the period of non-selective growth, the cells will be infected with an
engineered bacteriophage which will suddenly restore recA function.

Student’s Role: Working with the principal investigator on all aspects of the research.

Required Skills: Keeping good notes
Interview: Required

Location: UMMS, Room S6-110.



22. Social
TITLE: Diabetes Collaborative Project

Ronald Adler, MD
Director for Primary Care Practice Improvement
(508) 334-2684

UMass Medical School

Department of Family Medicine and Community Health
Benedict Building, A3-122

55 Lake Avenue, North

Worcester, MA 01655

Description: The Diabetes Collaborative Project (started in September 2008) is designed to
improve the care delivered to > 2000 patients with diabetes in 6 Primary Care Practices (3
Internal Medicine and 3 Family Medicine). Activities include implementation of the Chronic
Care Model, development and management of a registry, provision of planned care and group
visits. The Collaborative structure promotes joint learning through interactions across practices.
The Project is directed by a multi-disciplinary team which includes Dr. Adler, a QI Project
Manager, a Certified Diabetes Educator, a Clinical Pharmacist, a Psychologist, a Data Analyst
and a Patient Advisor. More information is available at
http://ournet.ummhec.org/C3/C7/Diabetes%20Collaborative%20Project/default.aspx

The program includes multiple elements which have been implemented in various ways and to
variable extent at the different sites. We are interested in determining the relative merits and
value of the different program elements. Research questions include: Which elements correlate
with improved performance? and What is the magnitude of these effects? The answers to these
questions will have implications for spread of the model to other sites. In addition to
performance outcomes, we are also interested in measuring what effects the program may have
had on the satisfaction of patients, health care providers and office staff.

Student’s Role: We are seeking a student who will assist us in the collection, analysis and
interpretation of data to answer these questions. In addition to learning about conducting a
simple research project, it is anticipated that the student will learn about evidence-based
recommendations for the care of patients with diabetes plus important principles of Quality
Improvement and Practice Re-Design.

Interview:  Required
Location: The student will work primarily at the University campus, but may be asked to
visit some participating practice sites (Worcester, Shrewsbury, Barre).



23. Social

TITLE: An Investigation of the Oral Literacy Demands of Physician-Patient
Encounters Around Human Papilloma Virus

Diane (Dede) Blake, MD
(508) 856-7507

UMass Medical School
Department of Pediatrics
Benedict Building, A3-109
55 Lake Avenue, North
Worcester, MA 01655

Description: The objectives of this study are to describe the oral health literacy demand of the
language used by physicians when talking with adolescents about HPV infection, cervical
cancer, HPV vaccination, and to identify the questions that adolescent women have about these
topics. In order to accomplish these goals, we will conduct qualitative and quantitative analyses
of 150 transcripts from digital audio recordings made during adolescent women’s office visits to
pediatricians, gynecologists, and primary care providers (family practitioners and internists)
where there was discussion about HPV, cervical cancer, or the HPV vaccine. The first set of
analyses will be qualitative and exploratory. Content analysis techniques will be used to code
each encounter. Quantitative analyses will consist of examining the oral health literacy demand
of the physician explanations of HPV infection, cervical cancer, and the HPV vaccine. We will
use the conceptual framework developed by Roter et al to accomplish these analyses. Roter’s
conceptual framework of oral literacy demand includes 1) use of unfamiliar technical terms, 2)
general language complexity, and 3) structural characteristics of dialogue. The results of this
study will include 1) both qualitative and quantitative data on how physicians talk with their
patients about HPV, cervical cancer and the HPV vaccine, including the language they use, the
medical explanations they provide, and the oral literacy demand of the encounter overall; 2) a
description of patients’ concerns, questions, and misunderstandings as expressed to the provider;
and 3) a statistical analysis of the relationship between the oral literacy demand in the physician-
patient encounter and adolescent’s satisfaction with the encounter.

Student’s Role: This will be a great introduction to health literacy, particularly for someone
interested in primary care. Dr. Blake will teach the student how to conduct the qualitative and
quantitative analyses. The student will be a part of the research team, which will meet once
every 1-2 weeks. Meetings with Dr. Blake will occur more frequently and as needed. If
interested, the student may also spend time shadowing Dr. Blake in the adolescent clinic.

Required Skills: Computer Literacy
Interview: Required
Location: Benedict Building and Meyers Primary Care (Lake Avenue North;

Worcester)



24. Social
TITLE: Medical Spanish Curriculum Development

Michael Chin, MD
Michael.Chin@state.ma.us
617-933-3044

UMass Medical School

Department of Family Medicine & Community Health
(Office) Health Insurance Connector Authority

100 City Hall Plaza

Boston, MA 02108

Description: This is an opportunity for a highly motivated medical student to help in the
development of an innovative curriculum that will help medical students, residents and
attendings to improve their “medical Spanish” language skills. There are already a number of
textbooks and courses that attempt to teach medical Spanish, but this project will be innovative
for the following reasons: (1) the project’s goal is to develop a library of short patient-physician
interviews that are recorded and posted on the internet so that any interested person can
download them and listen to them on their computer, iPod, or other audio device. (2) each 15-
minute patient-physician interview is followed by 2 to 3 minutes of “medical teaching” points, so
that any medical student listening to these interviews is both improving their medical Spanish
skills, AND improving their medical knowledge.

Student’s Role:

0 The student will design research instruments, such as surveys that users of the curriculum
will complete before and after using the curriculum in order to measure the curriculum’s
effectiveness.

0 The student will investigate ways to have this curriculum compliment other Medical
Spanish activities that are ongoing at UMMC, which includes the Medical Interviewing
in Spanish course, and the medical Spanish class for UMass family medicine residents.

0 The student is welcome to be involved in every part of this project.

Required Skills:
0 Spanish proficiency equivalent to at least year of college Spanish (and more is preferred)
0 highly motivated and independent (this is especially important because the faculty
sponsor works in Boston, and therefore collaboration will be done through e-mail and
phone conferencing)
experience living or working in developing countries is preferable
0 computer and webpage design skills (this is very helpful, but is not an absolute
prerequisite)

@]

Interview:  Required
Location: Wherever the student is able to record medical interviews in Spanish. This can be
in Worcester, but it can occur in other locations with the faculty’s approval.



25. Social
TITLE: Nicotine Dependence
Joseph DiFranza, MD

(508) 856-5658
difranzi@ummbhc.org

UMass Medical School

Department of Family Medicine and Community Health
Benedict Building, A3-235

55 Lake Avenue, North

Worcester, MA 01655

Description: Student will be assisting us in collecting case histories by interviewing smokers
about their nicotine dependence.

Student's Role: Student will be interviewing subjects.
Required Skills: Interviewing skills
Interview:  Required

Location of research: Community locations



26. Social

TITLE: Community-Based Participatory Research Project for Improving the Process
of Cancer Screening

Chyke Doubeni, MD, MPH; Assistant Professor
(508) 334-7772
Chyke.doubeni@umassmed.edu

UMass Medical School

Department of Family Medicine and Community Health
Benedict Building, A3-152

55 Lake Avenue, North

Worcester, MA 01655

Description: This is an NCI-funded project to explore the barriers and facilitators to cancer
screening in the local Worcester area for those in low-income or socioeconomic groups. The
project uses a community-based partnership approach to research and so, includes several
community partners as co-investigators. There are 2 key components to the research: 1) obtain
data from 2 community health centers on their cancer screening rates; 2) conduct interviews with
key informants at the health centers and the medical school to complement data previously
gathered from community members. It is envisioned that data collection will commence by May
and extend into the summer. This project does not involve lab experiments.

Student's Role: The student will be involved in planning and implementation of data collection
for the project and work with an anthropologist in analyzing the qualitative data. A broad range
of experiences related to cancer health disparities research is available.

Required Skills: Interest in health equity and prior experience in population-based research
preferred but required.

Interview: Required

Location: UMMHC and Worcester Community



27. Social

TITLE: An Investigation of Medical Students’ Sense of Role as Future Health Care
Professionals

Judith Savageau, MPH and Michael Godkin, PhD
(508) 856-3917
judith.savageau@umassmed.edu

UMass Medical School

Department of Family Medicine and Community Health
Benedict Building

55 Lake Avenur, North

Worcester, MA 01655

Project Description: The project’s goals are to develop and distribute a survey to three cohorts
of medical students to gather data regarding:

a) students’ perspectives of the healthcare system

b) students’ expectation to participate in:

bl) policy change or development

b2) public health projects

¢) students’ attitudes towards their respective curricula vis-a-vis public health and public policy.

The project design will draw from existing questionnaires as available. The cohorts of students to
be invited to complete the survey include those from the University of Massachusetts Medical
School, the University of Pittsburgh Medical School and Tufts University Medical School.
Strategies will be developed to promote response rates, including identifying local community
members to facilitate delivery and follow-up. Focus groups and/or focused interviews may be
used to augment the survey data collection.

Student’s Role: Develop questionnaire, communicate with representatives from other schools,
collect data, identify strategies to analyze data.

Required Skills
A willingness to learn about survey methodology, include design, implementation and analysis.
Departmental resources will be available to guide the student through this process.

Interview: Required

Location: The project will be hosted internally at UMMS with regular communication being
maintained with co-investigators at Tufts and the University of Pittsburgh.



28. Social
TITLE: Mobile Safety Street

Dr. Mariann Manno, MD

Director Pediatric Emergency Medicine
Department of