














Cunningham, Kari; College of General Studies Student Poster
Patient Preference Regarding Dentist Selection

K. Cunningham and N. Markovic. Department of Behavioral Sciences and Public Health, University of Pittsburgh
School of Dental Medicine

BACKGROUND: Limited information explores patient preference to see a minority dentist as a possibility when
relating the disparities of dental care utilization among minority populations with income and other demographic
components. PURPOSE: The idea of patient preference regarding dentist selection provides an alternative
explanation as to why minority adults do not visit the dentist as often as recommended for preventive care.
METHODS: Subjects attending the School of Dental Medicine clinics were asked to voluntarily fill out an
anonymous survey responding to questions about their dental history as well as preferences they may have when
selecting a dentist. The UPMC-Institutional Review Board approved this project on September 9,
2002.FINDINGS: Out of 92 surveys, 15 people indicated a dentist preference with regards to age, gender and/or
race. Among 5 participants over 35 years of age, 3 preferred to see a dentist between 35 and 44 years of age.
Two of the 3 participants between ages 18 and 34 would select a dentist between 25 and 34 years of age and the
remaining participant failed to specify a preference. Out of the 7 men who responded to possessing a gender
preference, 6 would prefer a male and one would prefer to see a female dentist. The one woman responding to
the question would prefer to see a male dentist. Only 3 people responded to having a race preference when
selecting a dentist. All responders were Caucasian with 2 preferring a Caucasian dentist and the third selecting
“Other” but not specifying a race/ethnic preference. CONCLUSIONS: The findings indicate that reported patient
preference do exists, but does not fully prove or disprove the stated hypothesis. Participants in the studied
population may have chosen the University of Pittsburgh School of Dental medicine because they have no
preference to the type of dentist they see, realize that it is a dental school and they may feel as if they do not have
a choice to see a certain type of dentist, or they may not have felt comfortable answering the survey, fearing that
their responses would not be totally anonymous. Possible modifications to the methodology of distributing the
surveys may include a self-addressed, stamped envelope for the participant to anonymously send the survey in
when he/she has completed it.

DiBarry, Katrina L. Poster, ADEA
Ensuring Portfolio Success

DiBarry, Katrina L., Riccelli, Angelina E., University of Pittsburgh School of Dental Medicine, Dental Hygiene
Program

Students in a dental hygiene program need to make the association between the skills they obtain during their
education and the application of this knowledge to postgraduate endeavors. Creating a competency portfolio
guides students to reflect upon their knowledge, create goals, and document the basis of this knowledge in a
format that can be utilized and expanded upon throughout their career. The portfolio provides the assessment
needed to explain the importance of compiling material such as research papers, case presentations, table clinic
projects, and literature searches. This allows students to understand the significance of their educational
experience, the importance of rendering quality professional services, and life-long learning. To assist the
students in meeting the portfolio requirements in a timely manner and ensuring the success of each component,
the University of Pittsburgh Dental Hygiene Program determined that portfolio assignments be incorporated each
term as a requirement in identified courses, thus providing students with constant feedback, mentoring, and a
mechanism for ensuring successful completion of the project. Implementation includes providing students with a
sample portfolio, introduced via a formal presentation during the Introduction to Dentistry (1113) course, with an
explanation of each entry. To evaluate the student's understanding of the portfolio and the program’s
competencies, a critical analysis is performed after each entry is completed. Integrating a portfolio assignment
within the course evaluation minimizes procrastination in portfolio compilation by motivating students to complete
each entry on a regular basis. It also prevents student from being overwhelmed with the need to complete a
major project just prior to graduation.
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Dodds, A. P. Oral, AADR
DLX and BMP Gene Expression in an Atypical Odontogenic Tumor

A.P.Dodds', S. C. Cox', R. Ruiz', T. C. Hart?, and J. T. Wright, "University of North Carolina School of
Dentistry, USA, 2University of Pittsburgh School of Dental Medicine, USA

Tricho-dento-osseous syndrome (TDO) is characterized by kinky hair, dental abnormalities and changes in bone
density. It is associated with a mutation in the transcription factor DLX3. The regulatory pathways of the DLX
genes are unknown, although early studies suggest the possible involvement of the bone morphogenetic proteins
(BMPs). Objectives: The purpose of this study was to evaluate the histology and gene expression of two closely
related DLX genes and three BMPs in an atypical odontogenic tumor in an individual with TDO. Methods: Soft
and mineralized bone-like tissue samples were dissected from the excised tissue. MRNA was extracted using
phenol/chloroform and cDNAs synthesized to be used as templates for RT-PCR amplification with GAPDH, DLX3,
DLX7, BMP2, BMP6, BMP7, collagen | and amelogenin specific primers. RT-PCR products were run on 3%
agarose gels, stained with ethidium bromide and viewed/photographed under UV light. Results: Histological
examination revealed the tumor to consist of fibrous connective tissue, lined with stratified squamous epithelium
supporting concentric calcifications. Within the cystic areas were fully mineralized tooth crowns. Both the soft
and mineralized tissue samples were found to express GAPDH, DLX3, DLX7, BMP2, BMP6, and BMP7. DLX7
appeared to be expressed at higher levels in the soft tissue and DLX3 at higher levels in the mineralized tissue
samples relative to the expression of GAPDH. Collagen | was expressed in the mineralized tissue but not in the
soft tissue, and amelogenin was not expressed in either tissue. Conclusions: This is the first report of DLX and
BMP expression in an odontogenic tumor. Concomitant expression at the gene level is the first indication of a
relationship between these transcription and growth factors that are important in mineralized tissue development.
Further studies of the potential role of these transcription factors in odontogenic tumors are indicated.

Abstract ID# (3175) 2002

Famili, Pouran Oral, IADR

The Relationship Between Periodontal Disease Tooth Loss and Rate of Bone Loss in
Older Women

P. Famili, J. Cauley; University of Pittsburgh

Objectives: The objective of the present study is to evaluate the association between changes in bone mineral
density (BMD) and clinical signs of periodontal tissue destruction. Methods: A total of 397 women (mean age
75.5 years) were randomly selected for an ancillary study of periodontal disease, present or absence of the teeth
and osteoporosis. All subjects were participants at the Pittsburgh Center for the Study of Osteoporotic Fractures
(SOF), a prospective cohort study of women 65 years of age or older designed to determine risk factors for
fractures. Oral health examinations, including periodontal probing and attachment loss, were performed at the
fourth clinical visit, an average of 6 years after baseline. BMD of the total hip and its sub-regions were measured
using dual energy X-ray absorptiometry at the time of dental examination, and two years later results are
expressed as annual % change. Generalized linear models were used to assess the association between BMD
and present or absence of teeth and periodontal status. Periodontal variables included average loss of
periodontal attachment (LOA), number of sites with at least 4mm of attachment loss, presence or absence of
calculus, and presence or absence of teeth. Results: A total of 145 (36.4%) of women were edentulous and 163
(80.7%) had to lose BMD at the trochanter compared to dentate women, (-0.86% yr vs. —0.52%/yr. P=0.045)
respectively. There was no difference in bone loss at the total hip or fernoral neck, and there was no difference in
age or weight. BMD of the hip and change in BMD also did not differ by periodontal assessments. Conclusion:
We concluded, there was little evidence of an association between edentulousness, periodontal disease and
longitudinal changes in BMD.

web-J Dent Res: Abstract # 2451 (2003)
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Ganta, SR Poster, M-TEC

Synthesis And Properties Of Urethane Polymers For Bone Tissue Engineering:
Biocompatibility And Biodegradability

SR Ganta, RJ Gassner, P Long, NP Piesco, S Agarwal. McGowen Institute of Regenerative Medicine,
University of Pittsburgh, Pittsburgh, PA

Tissue engineering is rapidly becoming a therapeutic option in cases where bone grafting and bone substitutes
become essential. Currently available matrices lack required mechanical, physical and chemical properties or
pose problems of limited biocompatibility. Polyurethanes, having structural and physical versatility and a high
level of biocompatibility, are one of the most extensively used polymers in biomedical applications. The strong
points in favor of their wide use in biomedical devices are their durability, elasticity, moldability, compliance, and
fatigue resistance. Therefore, by exploiting polyurethane chemistry, we have synthesized a matrix with highly
purified LDI and glucose to form a prepolymer. LDI-glucose prepolymer when reacted with water foamed with the
liberation of CO, to provide a pliable spongy urethane polymer. The degradation of the LDI-glucose polymer
yielded non-toxic breakdown products such as lysine, ethanol, glucose, and CO,. The polymeric foam provided
adequate support for cell growth in vitro. BMSCs attached to the polymer matrix and remained viable on its
surface for 2 weeks in vitro. Furthermore, cells grown on LDI-glucose matrix did not differ phenotypically from the
cells grown on the tissue culture plates as assessed by the cell growth, and expression of mMRNA for collagen
type | and TGF-betal. Examination of the biocompatibility in vivo showed that the subdermal implantations of
LDI-glucose polymers proved to be non-toxic and biocompatible. Fluorescence confocal microscopy and
histologic analysis showed that LDI-glucose polymers allow extensive vascularization and tissue ingrowth. We
further examined the ability of these polymers to serve as a scaffold for bone induction. In these experiments,
autologous osteoblasts were grown on the polymer films and delivered in the 8 mm calvarial defects in mice.
Examination of calvarial defects 4 and 8 weeks after implantation showed ossification in the defects.
Additionally, the polymers were biodegradable, and showed loss in volume over the period of 8 weeks. The
results suggest that biodegradable peptide based urethanes can be synthesized and may have attributes
needed for biomedical applications including tissue engineering. Support: Pittsburgh Tissue Engineering
Initiative, Pittsburgh, PA.

Gassner, Robert Poster, MIRM
Macroporous Peptide-Based Urethane Foams For Bone Tissue Engineering

Robert Gassner, Sudhakar Ganta, Nicholas Piesco, Sudha Agarwal. Departments of Oral and Maxillofacial
Surgery and Oral Medicine and Pathology, University of Pittsburgh, PA, USA.

Polyurethanes, having structural and physical versatility and a high level of biocompatibility, are one of the most
extensively used polymers in biomedical applications. The strong points in favor of their wide use in biomedical
devices are their durability, elasticity, moldability, fatigue resistance, and compliance. By exploiting polyurethane
chemistry, we have developed a new generations of biodegradable poly(urea-urethane) matrices for tissue
engineering applications. These porous scaffolds synthesized with lysine di-isocyanate and glucose, support cell
growth and infiltration of a number of cell types in vitro, they are non-toxic, and degrade in a time dependent
manner. Examination of the biocompatibility in vivo showed that the subdermal implantations of LDI-glycerol
polymers are non-toxic and biocompatible. Fluorescence confocal microscopy and histologic analysis showed that
LDI-glucose polymers alow extensive vascularization and tissue in growth. We further examined the ability of
these polymers to serve as a scaffold for bone induction. In these experiments, autologous osteoblasts were
grown on the polymer films and delivered in the 6 mm calavrial defects in mice. Examination of calvarial defects 4
and 8 weeks after implantation showed ossification in the defects. Additionally, the polymers were
biodegradable, and showed loss in volume over the period of 8 weeks. The results suggest that biodegradable
peptide based urethane polymers can be synthesized and may have attributes needed for biomedical applications
including tissue engineering. Support: Pittsburgh Tissue Engineering Initiative, Pittsburgh, PA.

Abstract-ID: 10339
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Gassner, RJ Oral, M-TEC

Marked Enhancement Of Bone Growth Into Porous Biodegradable Polyurethane Scaffolds
By Covalently Attached BMP-4

RJ Gassner, SR Ganta, Anu Shree, NP Piesco, S Agarwal; McGowen Institute of Tissue Engineering, University
of Pittsburgh, Pittsburgh, PA

The delivery of bioactive factors for the repair of bony defects has been limited by the availability of a delivery
vehicle that can bind peptides and release them in a controlled fashion. There is a growing effort to circumvent
this problem by designing polymers that can bind peptides and release them during their degradation.
Urethanes, widely accepted as biopolymers, can bind peptides covalently, however, their inability to biodegrade
has limited their usefulness in tissue engineering thus far. We have developed biodegradable polyurethane-
based scaffolds coupled with bone morphogenetic protein-4 (BMP-4), for use in bone tissue engineering
applications. For this purpose we incorporated BMP-4 in biodegradable urethanes during their synthesis into
porous foams. These scaffolds were then examined for their ability to induce bone formation in ulnar defects in
rabbits. Ulnar defects, 15 to 17 mm of length, were created by a Fisher burr using a Stryker-Leibinger
instrument. A BMP-4-polymer construct of the same morphology as the ulnar bone defect was then placed in
the defect. Defects were allowed to heal for 6 weeks, while examining periodically by radiographic imaging.
Examination of the defects by computerized tomography and histologic analysis showed progressive ossification
in the defects, especially in defects, that were exposed to BMP-4. Nevertheless, some ossification was also
observed in defects that were filled with polyurethane scaffold without coupling to BMP-4. On the contrary, the
defects that were not filled with polymer exhibited development of a fibrous plug in the entire defect, and no bone
formation. The results suggest that biodegradable polyurethane matrices with ability to covalently bind peptides,
may prove to be effective means for the delivery of bioactive factors.

Gassner, Robert Oral, Cleft Palate — Craniofacial

Bone Induction By Tissue Engineered Grafts Due To Polymer Compositions In Calvarial
Defects

Robert Gassner, Nicholas Piesco, Ali Seyedain, Mark Mooney, Madhu Nair, Richard Dunn, Sudha Agarwal.
Departments of Oral and Maxillofacial Surgery, Oral Medicine and Pathology, Periodontics, and Oral Radiology,
University of Pittsburgh, Salk Hall, Pittsburgh, PA 15261

PURPOSE: Advances in bone tissue engineering will overcome contemporary limits of bone grafting and bone
graft substitutes for craniofacial surgery. The aim of this study was to determine the most biocompatible
composition of polymers for the delivery of bone marrow stromal cells (BMSCs) assessing the potential of foreign
body reactions and osteogenecity of various compositions of polyglycolic/polylactic acid (PGA/PLA) polymers in
calvarial defects. METHODS: BMSCs obtained from the long bones of rabbits were grown on matrices consisting
of either 85:15, 50:50, or 15:85 ratios of PGA/PLA for 3 days and assessed for the presence of high levels of
alkaline phosphatase and the expression of mRNA specific for TGF-3, and osteocalcin by RT/PCR. Two defects
of 6 mm diameter were made on each side of the calvaria in 5 different rabbits per matrix-type. Calvarial defects
received: no treatment; polymer alone; polymer with autologous BMSCs; or BMSCs alone. After sacrificing the
animals 4 weeks post-surgery, calvariae were assessed in decalcified histological sections. RESULTS: Unfilled
control sites and defects filled with BMSC alone showed mainly extensive fibrous connective tissue growth. The
defects filled with polymers of various compositions alone revealed intense inflammatory reaction in presence of
high PGA content and reduced foreign body giant cell formation with slow degradation in presence of high PLA
content. The calvarial defects treated with BMSC-impregnated PLA/PGA (50:50) matrices showed the most
extensively vascularized and ossified tissue. Nevertheless the inflammation caused by this PLA/PGA matrix was
minimal. CONCLUSION: In calvarial defects PLA/PGA polymers composed of equal ratios of PLA and PGA serve
as a better carrier supporting bone formation than those containing either higher amounts of PLA or PGA.
Matrices with higher PGA are immunogenic and inhibit bone healing, while those with higher PLA content inhibit
bone formation due to their slow degradation.

Cleft Palate — Craniofacial Journal 2002
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Gassner, RJ Oral/Poster, GRC

Biomechanical Signals In The Regulation Of Muscle Repair
RJ Gassner, P Long, S Agarwal; University of Pittsburgh, PA

Muscle healing is a complex process, which involves dynamic interactions between signals generated by
mechanical strain and cellular matrix / mediators that together lead to the restoration of the damaged tissue.
While gene therapy and similar approaches are successful to a certain extent, mechanical strain has been
shown to be a critical signal in augmenting rapid repair and regeneration of the muscle tissue for more than
2 decades. However, these signals can not be use precisely for therapeutic applications due to the lack of
adequate knowledge on the intracellular mechanisms of actions of mechanical strain that induce repair. In
order to elucidate the intracellular actions of mechanical signals in muscle repair we subjected human
muscle cells to cyclic biaxial strain (6% elongation at 0.05 Hz) for various time intervals over a period of 24
hrs. To mimic muscle damage we examined the responses of muscle cells to mechanical strain in the
presence or absence of proinflammatory cytokines. The results showed that biaxial cyclic tensile strain
(TENS) acts as a potent antagonist of IL-1 actions. TENS of low magnitudes inhibits mMRNA expression
and synthesis of IL-1B-induced multiple proinflammatory genes. Specifically, TENS inhibits IL-10-induced
mRNA expression for cycloxygenase-Il (COX-Il), inducible nitric oxide synthase (iNOS), matrix
metalloprotease (MMP)-1 and MMP-3, as well as prostaglandin E, (PGE;) and nitric oxide (NO) synthesis.
The proinflammatory gene inhibition was paralleled by concurrent expression of mRNA for such myoblast
markers as vimentin and [1-smooth muscle actin. The present findings are the first to show that intracellular
signals generated by tensile strain of low magnitude interfere with one or more critical step(s) in the signal
transduction cascade of IL-13. These intracellular events may be critical in the repair of muscle damage.
NIH HD40939 and AT00646.

Gassner, R. Oral, EACMS
Cyclic Distraction Poses Anti-Inflammatory Responses In Tmj-Chondrocytes

Gassner R, MD, DMD, PhD,* Buckley MJ, DMD, MS, MBA, Long P, MD, Piesco NP, PhD, Agarwal S, PhD.
Depts of Oral & Maxillofacial Surgery and Oral Medicine & Pathology, University of Pittsburgh, Salk Hall,
Pittsburgh, PA 15261

AIMS: Effects of cyclic distraction on the cellular level are largely unknown. The aim of this study was to
evaluate the intracellular actions of TMJ-chondrocytes that may include suppression of IL-1b signal
transduction and thus inhibition of multiple proinflammatory gene induction when exposed to cyclic tensile
strain (CTS). METHODS: Rabbit TMJ-chondrocytes grown on Bioflex plates were subjected to equibiaxial
CTS (6 % to 15% elongation). Presence and/or absence of recombinant human (rh)IL-1b acted as an
inflammatory signal. The examination of the mRNA expression for multiple IL-1b-dependent proinflammatory
genes was examined by reverse transcriptase/polymerase chain reaction. Protein synthesis was evaluated
by Western blot analysis. RESULTS: High magnitude of CTS (10 to 15%) did not inhibit IL-1b-dependent
induction of mRNA and proteins involved in catabolic actions of IL-1b, such as inducible nitric oxide
synthase, cyclooxygenase, and collagenase. Whereas, lower magnitudes of CTS (6%) suppressed IL-1b
actions, also abrogating IL-1b-induced inhibition of TIMP-II and collagen type | induction. Interestingly, CTS
did not down regulate IL-1 receptors on TMJ-chondrocytes. CONCLUSION: These observations show that
low magnitude of cyclic distraction in form of tensile strain is a potent antagonist of IL-1b actions in TMJ-
chondrocytes, and that it acts upstream of mMRNA induction in the IL-1b signal transduction cascade. These
anti-inflammatory effects need to be exploited in patients with TMJ disorders.

REFERENCE: Agarwal S, Long P, Gassner R, Zhang J, Buckley MJ (2001): Cyclic Tensile Strain
suppresses catabolic effects of IL-1p in Fibrochondrocytes From Temporomandibular Joint; Arthritis and
Rheumatism 44: 608-17.

FUNDING: AAOMS Foundation, NIH 1R15DE13799-01, NIH 1R15DE12976-01 and AT00646-01.
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Gassner, Robert Oral, AAOMS

The Effect Of Polymer Compositions In Tissue Engineered Grafts On Bone Formation In
Calvarial Defects

Robert Gassner, MD, DMD, PhD, Nicholas Piesco, PhD, Ali Seyedain, DMD, Madhu Nair, DMD, Mark Mooney, PhD, Sudha
Agarwal PhD Departments of Oral and Maxillofacial Surgery, Oral Medicine and Pathology, Periodontics, and Oral Radiology,
University of Pittsburgh, Salk Hall, Pittsburgh, PA 15261

Polyglycolic/polylactic acid (PGA/PLA) polymers are the most commonly used synthetic scaffolding materials in bone
tissue engineering which aims to overcome contemporary limits of bone grafting and bone graft substitutes for
maxillofacial surgery. The goal of this study was to determine the most biocompatible composition of these polymers for
the delivery of bone marrow stromal cells (BMSCs) assessing the potential of foreign body reactions and osteogenecity
of various compositions of PGA/PLA polymers in calvarial defects.

Material and Methods: BMSCs obtained from the long bones of rabbits were grown on matrices (Atrix Laboratories,
Dr. Richard Dunn, Fort Collins, CO) consisting of either 85:15, 50:50, or 15:85 ratios of PGA/PLA for 3 days and
assessed for the presence of high levels of alkaline phosphatase and the expression of mMRNA specific for TGF-3; and
osteocalcin by RT/PCR. Two defects of 6 mm diameter were made on each side of the calvaria in 5 different rabbits per
matrix-type. Calvarial defects received: no treatment; polymer alone; polymer with autologous BMSCs; or BMSCs
alone. After sacrificing the animals 4 weeks post-surgery, calvariae were assessed in decalcified histological sections.
Mean values and standard deviations for bone formation in defects in each group were compared with each other
treatments to assess differences in bone formation among groups. Results: Unfilled control sites and defects filled with
BMSC alone showed mainly extensive fibrous connective tissue growth. The defects filled with polymers of various
compositions alone revealed intense inflammatory reaction in presence of high PGA content and reduced foreign body
giant cell formation with slow degradation in presence of high PLA content. The calvarial defects treated with BMSC-
impregnated PLA/PGA (50:50) matrices showed the most extensively vascularized and ossified tissue. Nevertheless
the inflammation caused by this PLA/PGA matrix was minimal. Conclusion: In cranial defects PLA/PGA polymers
composed of equal ratios of PLA and PGA serve as a better carrier supporting bone formation than those containing
either higher amounts of PLA or PGA. Matrices with higher PGA are immunogenic and inhibit bone healing, while those
with higher PLA content inhibit bone formation due to their slow degradation. Nevertheless, these findings warrant
further investigations to examine the long-term effects of these matrices on bone formation.

J Oral and Maxillofacial Surgery (suppl 1) 60: 96-97, 2002

Gassner, Robert Oral, WCM

Bone Tissue Engineering And BMP’s Aiming To Replace Bone Grafting In Craniofacial Defects.

Robert Gassner , MD, DMD, PhD, Sudhakar Ganta, PhD, Nick Piesco, PhD, Mark Mooney, PhD, Sudha Agarwal, PhD Depts
of Oral & Maxillofacial Surgery and Oral Medicine & Pathology, University of Pittsburgh, Pittsburgh, PA

There is clearly a critical need for new bony tissues in a variety of clinical situations. Bone regeneration may be accomplished
via a variety of approaches, including biomaterial implants, delivery of inductive molecules, and transplantation of bone
forming cells. We propose that controlling the microenvironment of a bone regeneration site, via specific signals conveyed to
the cells at that site from a material, may allow one to tightly regulate the process of new bone formation regardless of the
specific strategy utilized to promote bone regeneration. To test this possibility, materials have been developed that allow for
the chemistry of the cell-material interaction to be specifically defined, and allow for the localized and sustained delivery of
inductive molecules.

Material and Methods: For this study, we coupled bone morphogenetic protein-4 (BMP-4) with a biodegradable polyurethane
based matrix that was fabricated into pliable and porous disks. Calvarial defects were created in 6 skeletally mature New
Zealand white rabbits. A total of 12 full thickness calvarial defects, 8 mm in diameter, were prepared using a trephine burr and
Stryker hand-piece. The dura mater under each defect was left intact and the defects were filled either with a BMP-4 urethane
polymer disk, or with urethane polymer disk alone, or left unfilled. Primary soft tissue closure was achieved and the calvarial
defects were allowed to heal. Radiographic and histologic analysis of the samples followed six weeks after implantation.
Results: Evaluation of the defects by computerized tomography and histologic analysis showed progressive ossification of
25% of the defects grafted with polymers coupled with BMP-4. Nevertheless, 15% to 20% ossification was also observed in
defects that were filled with polyurethane scaffold without coupling to BMP-4. On the contrary, the defects that were not filled
with polymer exhibited development of a fibrous plug in the entire defect, and no bone formation. Conclusions: Utilization of
these new tissue engineering systems in animal models demonstrate that the regeneration of bony tissues by both host cells
and transplanted bone forming cells is increased with the appropriate combination of material-derived signals, and growing
bony tissues (e.g., increasing in mass over time) can be engineered with this approach.
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Gassner, Robert Oral, EACMS

Bone Tissue Engineering With Novel Peptide Based Urethane Polymers

Gassner R, MD, DMD, PhD," Ganta Sudhakar, PhD,? Seyedain A, DMD,® Piesco NP, PhD,? Agarwal S, PhD? Depts of Oral &
Maxillofacial Surgery," Oral Medicine & Pathology,? and Periodontology,’ Salk Hall, University of Pittsburgh, Pittsburgh, PA 15261

Aims: Bone tissue engineering will overcome current limits of bone grafting and bone graft substitutes in cranio-maxillofacial surgery.
Yet, contemporary available scaffolding materials pose problems of limited biocompatibility or lack required mechanical, physical and
chemical properties. The aim of this study was to assess a novel non-toxic biodegradable lysine-di-isocyanate (LDI)-based urethane
polymer as a scaffolding material and its osteogenic potentials. Materials and methods: The synthesized matrix provides a pliable
spongy polymer. Bone marrow stromal cells (BMSC) were cultured and then incubated with polymer. Light or scanning electron
microscopy was performed for visualization of viability and growth of BMSC in vitro. After assurance of their osteoblastic phenotype
on the polymers, in vivo experiments included implantation of BMSC-impregnated polymers in calvarial defects in rabbits. Results:
The polymeric foam provided adequate support for cell growth in vitro. Examination of calvarial defects 4 and 8 weeks after
implantation showed ossification in the defects. Additionally these biodegradable polymers yielded non-toxic breakdown products and
showed loss of its volume over a period of 8 weeks in vivo. Confocal fluorescence microscopy and histologic analysis showed
extensive vascularization and osteoid in experimental cases. Conclusions: Scaffolds synthesized with lysine di-isocyanate and
glucose biodegrade in vitro and in vivo. Osteogenic cells when grown on these polymers retain their osteogenic potential and
induction in vivo. These findings indicate that biodegradable peptide-based urethane polymers have superior properties for possible
use for tissue engineering applications in cranio-maxillofacial surgery.

Reference: Agarwal S, Gassner R, Piesco N, Ganta S (2002): Tissue Engineering using Peptide-based Urethane Polymers. In: Wise
DL (ed). Tissue Engineering and Biodegradable Equivalents: Scientific and Clinical Applications published by Marcel Dekker, New
York: 123-144.

Support: AAOMS Foundation, Pittsburgh Tissue Engineering Initiative, NIH 1R15DE13799, NIH 1R15DE12976.

Ghoulum, Fadel: 3" Year Resident, Periodontics Poster

Periodontitis and Preterm Labor: Maternal and Neonatal Outcome

F. Ghoulum, MC Vallejo, P. Famili, S. Ramanathan, JB Suzuki, University of Pittsburgh, Magee-Womens Hospital and School of
Dental Medicine, Pittsburgh, PA

Introduction: Preterm low birth weight is associated with periodontal disease. The purpose of this study is to determine what effect
periodontitis in preterm labor has on maternal and neonatal outcome. Methods: A total of 75 parturients received a periodontal
examination using the Periodontal Screening and Recording (PSR score) system on admission to the labor delivery suite. Patients
were divided into three groups; Group 1 — periodontitis (PSR 3 3) at term (3 37 weeks gestation, N = 25), Group 2 — periodontitis and
preterm (< 37 weeks gestation, N = 25), and Group 3 — no periodontitis (PSR < 3) at term (N = 25). All parturients were followed until
delivery. Maternal data included; age, gestation, oxytocin augmentation, labor duration, mode of delivery, and temperature at delivery.
Neonatal outcome data included; Apgar scores at 1 and 5 minutes, birth weight, and neonatal sepsis evaluation. Results are
expressed as mean + SD, median or percentage and analyzed using ANOVA, Kruskall-Wallis or Chi-squared. P < 0.05 is significant.
Results: No differences were noted with respect to labor duration (Stage | and Stage Il), or maternal outcome (cesarean or vaginal
delivery). Preterm parturients were younger in age and gestation, had a higher rate of oxytocin use, and a higher delivery
temperature. Likewise, preterm neonates had lower Apgar scores at 1 and 5 minutes, a lower birth weight, and a higher neonatal
sepsis evaluation rate (NSER). Conclusion: Preterm parturients with periodontitis have a higher rate of oxytocin use, a higher
delivery temperature, lower Apgar scores, lower birth weight, and a higher neonatal sepsis evaluation rate.

Glover, Jill Poster, AADR

Tobacco Risk Awareness Among Rural and Urban Fourth Graders: Evaluation of a Potential Intervention
J. Glover, R. Turak, L. Ford*, S. Wearden, R. Crout (West Virginia University School of Dentistry)

Purpose: The objective is to compare tobacco use and risk knowledge of fourth graders in a rural elementary school verses a more
urban elementary school, and to further evaluate an intervention program. Tobacco use among children in West Virginia continues to
be a problem. To further evaluate tobacco use and risk knowledge, an instrument of 11 multiple choice questions was given to a rural
school, Cheat Lake Elementary, and a more urban school, North Elementary, in Monongalia county, West Virginia. This
questionnaire served as a baseline test for both the rural and more urban schools to access their knowledge of tobacco. An
intervention was then administered to the rural school followed by a posttest, utilizing the same questionnaire as the baseline test.
Unfortunately, the more urban school's schedule precluded the allowance of a posttest. The rural school had 80 baseline
respondents with a 65% participation in the follow-up posttest. The more urban school had 92 respondents. Results revealed that
the rural school students had a higher percentage of children who learned about tobacco from family or school, while those in a more
urban area gained knowledge about tobacco from television and other sources. The intervention showed statistical significant
differences between the baseline test and posttest in increasing the knowledge of health problems associated with tobacco use.
Conclusion: In conclusion, significant differences were noted in tobacco risk knowledge in a rural school as compared to a more
urban school. Intervention resulted in an increased knowledge of tobacco issues in the rural school, but because of the differences
between the rural and more urban schools other stratagems may be necessary.
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Gray, Benjamin (2nd Year) T-35 Short-Term Dental Research Training Program
Cellular Effects of HIV-1 Vpr in Oral Cancer Cells
Benjamin Gray and Velpandi Ayyavoo; Department of Infectious Diseases & Microbiology, GSPH, University of Pittsburgh, PA

Objectives: Currently the treatment of oral cancer consists of radiation therapy, surgical excision, or a combination of both.
These procedures have mixed results and can lead to many unwanted conditions that are detrimental to a person’s dental
health. Human Immunodeficiency Virus type 1 (HIV-1) Vpr is a 14-kDa virion-associated protein with plieotropic effects. Vpr
protein has anti-proliferative and apoptotic effects upon expression in a number of cells including cancer cells both in vitro
and in vivo. Further understanding of Vpr-mediated cell cycle led us to the identification of certain cell cycle proteins, as
interacting partners for Vpr. Distinct Vpr genotypes are observed in HIV-1 positive individuals at different stages of disease
progression. However, it is not known whether these genotypes differ in their known biological functions. We propose to
expand this observation and perform structure-function analysis of Vpr alleles derived from patient isolates with distinct
disease progression and further evaluate their ability to induce cell cycle arrest in oral squamous cell carcinoma cells.
Through experimentation we intend to find functionally active vpr that encode for a protein more apt to initiate cell cycle
arrest and apoptosis in oral cancer cells and target specific antigens presented by SCC cells in hopes of stopping the
progression of oral malignancies and/or causing them to regress without the need for conventional therapies.

Guggenheimer, James Oral, AADR
Factors Related To Edentulism and Its Implications for Patients with Oral Cancer

Guggenheimer, J. and Zullo, T. (School of Dental Medicine, University of Pittsburgh, PA)

Background: Cigarette smoking is a major risk factor for squamous cell carcinoma of the oral cavity (SCCA), and has also been
implicated as contributing to accelerated and excessive tooth loss. Objectives: This study examined the relationships between
smoking, age, alcohol use and sociodemographic status (SES) and their impact on edentulism and oral cancer stage in patients with
SCCA. Methods: Data from a previous study of hospital records of patients with SCCA were reviewed for smoking, alcohol use,
edentulism, SES, and oral cancer stage. Results: Among 724 patients, 94% of the men and 73% of the women were smokers. The
prevalence of total edentulism was 78% in the men and 75% in the women. Edentulism was highly related to smoking (p=0.0004).
There was a significant difference between men and women in the number of pack years smoked (p=0.001), but the correlation
between edentulism and pack years was low (r=0.268). Logistic regression analyses identified lowest SES (O.R. 10.7), cigarette
smoking (O.R. 6.46) and older age (mean, 64, O.R. 1.06/year of age), as significant predictors of edentulism, while alcohol use (O.R.
0.83) was not. Edentulous patients were more likely to have advanced (stage Ill or IV) malignancies than dentate subjects (p=0.006).
A comparison between these patients with SCCA and surveys of the U.S. population of comparable age and SES (NHANES llI),
found that the prevalence of edentulism was 1.5 to 4.5 times greater in the SCCA group. Surveys of dental utilization patterns (1989
NHIS) have also shown that 50-68% of edentulous individuals had not visited a dentist for five or more years. Conclusions: Low SES,
cigarette smoking, and older age among patients with SCCA may contribute to their high rate of edentulism. Edentulism may
represent a major obstacle to screening a majority of patients who have premalignant lesions, or delay the diagnosis of SCCA among
those who have developed this tumor.

Hart, P. S. Poster, ASHG

Identification of Novel Mutations in Two Amelogenesis Imperfecta Families

P.S. Hart', T. C. Hart?, K. W. Seow?, A. J. Aldred*, M. Michalec', J. T. Wright®, 'Dept Human Genetics, University of Pittsburgh,
Pittsburgh, PA, 2Dept Oral Med/Pathology, University of Pittsburgh, Pittsburgh, PA, 3Dept Ped Dent, Univ Queensland, Australia,
“Dept Dent and Murdoch Children’s Research Institute, Royal Children’s Hospital, Melbourne, Australia, *Dept Ped Dent, University
North Carolina, Chapel Hill, NC

The Amelogenesis Imperfectas (Al) are inherited disorders that adversely affect enamel development causing abnormalities in
amount, structure, and composition of enamel. The genetic basis for three forms of Al are known. The X-linked form, AIH1, results
form amelogenin gene (AMELX) mutations. Two clinically distinct forms of autosomal dom Al, smooth hypoplastic Al and local
hypoplastic Al, are due to enamelin gene mutations (ENAM) on 42g1. We present mutational analyses of 2 families with Al: one with
the X-linked and one with an autosomal dominant form. The X-linked form is due to an AMELX exon 2 C to G transversion (g.52CT,;
¢.52CT). This mutation changes a highly conserved proline to an alanine (p.P18A) and heterozygous females exhibited vertical
grooves of hypoplastic enamel. This brings the number of described amelogenin gene mutations to 13, with 54% being deletions,
31% missense mutations and 15% nonsense mutations. The family segregating autosomal dominant Al presented a smooth
hypoplastic Al phenotype. Enamelin gene analysis revealed a deletion of a G in exon 8 (c.588delG). This frameshift creates a
smaller (276 amino acid) chimeric protein with 80 novel amino acids protein. This is the third mutation described in ENAM. The
previously reported c.157AT (p.K53X) mutation results in a localized hypoplastic phenotype. The c534+1GA (p.A158_178Qdel)
mutation results in a more sever smooth hypoplastic phenotype. The more severe hypoplastic phenotype with the p.197fsX277
mutation described here may indicate a dominant negative effect of the mutant protein interfering with function of the wild type protein.
Mutational analysis of Al families provides insight into normal enamel development as well as demonstrating genotype-phenotype
correlations.

Am J Hum Gen 71 (suppl): 552 (2242); 2002
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Hart, T. C. Poster, ORCA

Genetic Association Analyses for Dental Caries Traits in the Primary Dentition of Twins

T.C. Hart®, P.M.A. Corby?, M. R. Melo Filho®, M. Q. Coelho®, L.A. Santos®, S.M. Costa®, B. Maher®, R.J. Weyant®, P.S. Hart?, M.L. Marazita®,
W.A. Bretz®, ®University of Pittsburgh, Pittsburgh, PA, USA, ®Universidade Estadual de Montes Claros, Montes Claros, Brazil

Aim: To evaluate the association of genetic loci with dental caries in the primary dentition using the twin model. Approach: 322 twin
pairs 1.5 to 7 years old were ascertained from a government-based registry in Montes Claros, Brazil. 91% of the twins had never
visited a dentist. Genotyping of 8 DNA markers determined zygosity. Dental caries clinical examination followed NIDCR criteria
modified to distinguish white spot from cavitated lesions. Lesions were characterized by lesion severity (1=white spot; 2=initial
enamel; 3=initial dentine; 4=lesions>2-3mm into dentine). Caries variables were: 1) Caries dichotomous prevalence (Ddich); 2)
Surface-based caries prevalence rate (SBCPR)- # decayed surfaces divided by # of surfaces present; 3) SBCPRANt/Post- of anterior
and posterior teeth; 4) SBCPROccl/Mes- of occlusal and mesial surfaces; 5) Lesion Severity Index (LSI)- number of lesions multiplied
by their severity rank. Genetic markers for one candidate gene (MSX-1) and four genetic markers (D77S507; D7S493; D8S264;
D9S1690) were evaluated for association with the caries variables using a measured genotype approach. Results: No significant
associations were found for any genetic marker for Ddich, LS| and SBCPRANt/Post. An MSX1 gene polymorphism was found to be
significantly associated with SBCPRMes (p=0.047) and the marker D9S1690 was significantly associated with SBCPROccl (p=0.030).
Conclusions: These findings suggest the site-specific nature of dental caries with different genes contributing to the process.

Hart, T. C. Oral, IADR

Evidence of Linkage Disequilibrium across the Enamelysin Gene Using SNP Genotyping

T.C. Hart', B.S. Maher', M.C. Gorry", P.M.A. Corby?, M. Melo Filho®, and W. Bretz', 'University of Pittsburgh, PA, USA, “University of
Pittsburgh and Harvard University, PA, USA, *Unimontes, Montes Claros, Brazil

Objective: Haplotype based linkage disequilibrium (LD) mapping is a powerful and cost-effective method of gene association
research for complex diseases. Little is currently known about linkage disequilibrium across genetic intervals containing genes
important in tooth development. We are interested in applying LD mapping to the study of early childhood caries to evaluate genes
important in enamel development. The goal of this study was to evaluate evidence for llinage disequilibrium across the enamelysin
(matrix enamel proteinase) gene. Methods: Caries and dental phenotypes were assessed in Brazilian twins (aged 1.5-7 years). We
genotyped 9 SNPs spanning 48 kb region containing enamelysin in 63 dizygotic twin pairs and their parents. SNPs were selected for
high polymorphism information content, and all were diallelic with minor allele frequencies>.025. SNPs were genotyped using the ABI
7900 with TAQMAN MGB probes. Progeny genotypes were used to determine parental haplotypes. We used only unambiguously
inferred parental haplotypes for our analyses. We also assumed that all haplotypes were independent. We measured linkage
disequilibrium (LD) across the 48kb spanned by these nine markers. Results: We find substantial LD (D’ °Y 0.70) across all but the
most proximal and distal SNPs (SNP #1 and SNP #9). There was not substantial LD between the second SNP (SNP 851 (LD<0.39))
or the eithg SNP (SNP 742 (LD<0.27)) and any other SNP. Interstingly 90.5% of the 221 unambiduous complete haplotypes
consisted of either the 1-1-1-1-1 or 2-2-2-2-2 haplotype across the SNPs 823 to 825. Conclusion: Given the significant LD that spans
this genomic region, we conclude that a subset of the markers in this gene will provide adequate statistical power for genetic
association studies in this population. This finding has applications for genetic studies of dental phenotypes. Supported by
NIH/NIDCR grants DE12879 and DE12920.

web-J Dent Res: Abstract # 3016 (2003)

Hart, Thomas Poster, ASHG

Clinical and Genetic characterization of Familial Juvenile Hyperuricemic Nephropathy

T. C. Hart"?, M. Gorry', H. Zhu', M. M. Barmada®, A. J. Bleayer3, 'Dept Oral Med/Pathology, University of Pittsburgh, Pittsburgh, PA, 2Dept
Human Genetics, University of Pittsburgh, Pittsburgh, PA, “Dept Nephrology, Wake Forest Univ. Winston-Salem, NC

FJHN is an autosomal dominantly transmitted kidney disease that results in precocious gout and kidney failure. Clinical findings vary
greatly, and as the disease causing gene is unknown, clinical characterization of FJHN is poor, primarily because genetically affected
individuals with mild expression can not be reliably identified. The purpose of this study was use linkage analyses to identify
genetically affected individuals and characterize clinical findings in these individuals. Genetic linkage studies performed on 62
individuals from a family segregating FJHN localized the disease gene to a 2 Mb region of chromosome 16p (ZMAX=12.5 @
D16S3041, theta=0.01). Haplotype analysis permitted identification of family members who inherited the FJHN disease allele.
Linkage and haplotype studies permitted identification of 25 unaffected family members and 37 genetically affected individuals. 83%
(31/37) of genetically affected family members suffered from hyperuricemia and either renal failure or a reduce fractional excretion of
uric acid. Six females who inherited the FJHN disease haplotype had normal serum uric acid levels despite low fractional excretion of
uric acid in four of them. There was considerable overlap between serum uric acid values and fractional excretion of uric acid in
genetically affected and unaffected individuals. Only 38% of genetically affected individuals suffered from gout. Conclusions: using
genetic linkage studies we sublocalized the FJHN gene to chromosome 16p13 and to determine which family members were genetic
carriers of the FJHN disease gene. While most patients with FJHN suffer from hyperuricemia, reduced fractional excretion of uric
acid, and renal failure, not all characteristics are fully penetrant. The variable clinical expression of FJHN is described. These
findings suggest that the clinical findings of FJHN vary from severe (lethal without renal transplant) to very mild, and that the definitive
diagnosis of disease will likely require genetic testing.

Am J Hum Gen 71 (suppl): 263 (534); 2002
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Huynh, Loc Q. (4™ Year) Poster, AEDA

An Evaluation Of A Standard And Modified Technique For Using Lucifer Yellow CH Fluorescent
Dye To Trace The Mental Nerve

James A. Wallace, D.D.S., M.D.S., M.S.D., M.S., Derek J. Klepsky, D.M.D., ,Loc Quang Huynh, B.A., University of
Pittsburgh School of Dental Medicine

Surgical procedures in the dental office have been taken place on a daily basis. Most oral surgeries are carried out by
endodontists, periodontists, prosthodontists or oral surgeons. However, the general dentist with adequate training can
also do surgical procedures in dental office. When doing a surgical procedure to remove periapical pathology, to place
implants or to remove teeth, a full thickness flap is usually reflected to achieve the desired objective. Before tissue
incised, it is of utmost importance that the surgeon has a thorough knowledge of the location and distribution of nerves
and arteries in the oral cavity. The purpose of this study is to evaluate a standard and modified technique for using
Lucifer yellow CH lithium salt fluorescent dye to trace the mental nerve in fixed human cadaver specimens and to
develop a new technique to capture images using digital photography under UV light. Four human cadaver heads
were used for this research. The specimens were obtained from the International Biological, Inc. Grosse Pointe Farms,
MI USA. The specimens were fixed using 10% formalin. Two specimens were injected with the dye without local
anesthesia solution and two specimens were injected with the dye contained 3% Mepivacaine. The nerves were
observed under a surgical microscope under UV light. This experiment demonstrated that Lucifer Yellow dye is able to
trace the mental nerve in fixed human cadaver specimens. After using different capturing techniques, a technique was
also developed to capture the images of the nerves. This technique involved connecting a digital camera directly to the
microscope to capture the images. In conclusion, the Lucifer yellow dye worked extremely well for tracing the mental
nerve in fixed human cadaver specimens. The best results were obtained when the local anesthetic solution,
Mepivacaine, was added to the solution. It took half the time to trace the nerve using the solution that contained the
local anesthetic. All images that were taken using different film speeds were blurred. The only technique that was
successful was when the camera was connected directly to the microscope.

J Den Res Volume 67, No. 2

Johnson, Scott A., OMS Resident Oral, AAOMS

Osteoinductive Potential of Peptide Based Urethane Polymers and BMP-4 in Rabbit Skull
Defects

Scott A. Johnson DDS, Robert Gassner MD, DMD, Sudhakar Ganta, PhD, Nick Piesco, PhD, Sudha Agarwal PhD

Statement of the problem: The development of a biocompatible osteoinductive material capable of successfully
repairing maxillofacial bone defects is one of the challenges in bone tissue engineering. Many of the current strategies
for delivering bioactive factors to osseous defects have been limited by the availability of a delivery system that can
incorporate these bioactive factors, provide for their controlled release during the osteoinductive phase, and then
undergo complete biodegradation. Material and Methods: For this study, we developed a biodegradable polyurethane
based matrix that was coupled with bone morphogenetic protein-4 (BMP-4) and fabricated into pliable and porous disks.
Calvarial defects were created in 6 skeletally mature New Zealand white rabbits. A total of 12 full thickness calvarial
defects, 8 mm in diameter, were prepared using a trephine burr and Stryker hand-piece. The dura mater under each
defect was left intact and the defects were filled either with a BMP-4 urethane polymer disk, or with urethane polymer
disk alone, or left unfilled. Primary soft tissue closure was achieved and the calvarial defects were allowed to heal. Six
weeks after implantation the samples were harvested for histologic and radiographic analysis. Results: Examination of
the defects by computerized tomography and histologic analysis showed progressive ossification of 25% of the defects
grafted with polymers coupled with BMP-4. Nevertheless, 15% to 20% ossification was also observed in defects that
were filled with polyurethane scaffold without coupling to BMP-4. On the contrary, the defects that were not filled with
polymer exhibited development of a fibrous plug in the entire defect, and no bone formation. Conclusion:
Polyurethanes widely used for other medical applications allow the synthesis of polymer matricies that can covalently
bind bioactive proteins and then release these proteins upon degradation of the polymer. In addition, the physical
properties of urethanes allows for the production of polymers of various shapes and strengths, making them a promising
material for delivering bioactive compounds to tissue defects. BMP-4 incorporated into a biodegradable polyurethane
matrix may be a suitable delivery system for use in regenerating bone in the craniofacial skeleton and warrants further
exploration.

J Oral and Maxillofacial Surgery (suppl 1) 60: 39-40, 2002
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Kim, King (3rd Year) Poster, Hinman

Relationship Of Genetic Variance In Coding Regions Of The MSX-1 Gene To Non-Syndromic Cleft Lip With
Or Without Cleft Palate Patients And Controls

K Kim, TC Hart, M Marazita, MC Gorry; Dept of Genetics, University of Pittsburgh, PA

Statement of the Problem: Cleft lip and cleft palate (CL/P) are the most frequent congenital craniofacial birth defects in humans, affecting
0.67/1000 live births. The etiology of non-syndromic cleft lip with or without cleft palate (CL+/- CP) is believed to be multifactorial, and to result
from the interaction of genetic and environmental factors. The Msx-1 gene has been implicated as being a contributing factor in mediating
epithelial-mesenchymal interactions during embryological development of craniofacial and palatal bones. Recently it has been suggested that
genetic alterations of the Msx-1 transcription factor may be etiologically important in at least some cases of non-syndromic CL+/- CP. The
objective of this study is to characterize genetic variation in coding regions of the Msx-1 gene and to determine if any of the genetic variants
are associated with CL+/-CP. Materials and Methods: A total of 124 patients were investigated in this study. Cases were drawn from three
studies of CL+/-CP: (1) 38 multiplex CL/P families from Shanghai, China; (2) 31 consanguinous CL/P families from Ankara, Turkey; (3) 55
multiplex CL/P families from the Pittsburgh Oral-Facial Cleft Study. Two types of controls were evaluated for each ethnic group. The first
control group involved studying an unaffected (CL+/-CP) sibling for each affected individual in each ethnic group. Secondly, unaffected and
unrelated controls were studied for each ethnic group. Following DNA Purification, Amplification and Sequencing of the Msx-1 gene using big
dye terminator chemistry, DNA sequence analysis was performed using the Sequencher 4.0.5 program. Results: Single Nucleotide
Polymorphisms (SNPs) were identified in regions of Intron 1 and Exon2. No exonic SNPs were found in any of the three study populations.
Five intronic SNPs were identified: n3682 G/T; n3689C/T; n3694A/G; n3696G/T and n3718-3726PolyT. The n3689 and n3696 SNPs were
identified in only one person. The n3694 and n3718-3726 SNPs were present in linkage disequilibrium. These SNPs were more prevalent in
affected than unaffected individuals. In general, genetic variance was greatest in the Pittsburgh population (present in 40% of affected
individuals) and least in the Turkish population (present in 7% of affected individuals). Sequence analysis also revealed two unaffected
individuals exhibiting exonic SNPs, one of which resulted in an amino acid change, Glu—Asp. The SNPs that are the most prevalent in these
study groups are in the intronic region of the gene, and although they are more prevalent in CL+/-CP patients, they do not appear functionally
significant. Conclusion: Genetic variance in the Msx-1 gene has been proposed to be etiologically important in cleft lip and palate. Contrary
to some previous literature reports, genetic variance in Msx-1 Exon 2 does not appear to be etiologic in the three study populations we
examined.

King, Bryan; 3" Year Resident, Periodontics Poster

Amelogenin Gene Splice Product A-4
Bryan King DMD & Charles Sfeir DDS, PhD

Periodontal disease is a process, which causes the destruction of the attachment apparatus around teeth. The role of the attachment
apparatus that consists of bone, periodontal ligament and cementum is to allow physiologic movement and function of the tooth. One
treatment modality to attempt to regenerate lost attachment is the use of extracted porcine protein, amelogenin (Emdogain).
Significant clinical results demonstrating periodontal regeneration with the use of porcine amelogenin were found in clinical and
histological studies. However, it should be noted that this extracted porcine protein is not pure amelogenin and the mechanism of
action of these extracellular matrix proteins are not well understood. The purpose of this study is to quantify the in vitro expression of
bone sialoprotein (BSP), osteocalcin (OC) and RunX in a murine cementoblast cell line (OCCM 30) treated with recombinant
amelogenin gene splice variant A-4. The designed experiments will allow us to understand the role of A-4 in the periodontal
regenerative process and demonstrate our hypothesis the Amelogenin plays a role in regulating bone specific genes such as OC,
BSP and RunX. OCCM cell lines were treated with 100ng/ml A-4 at days 0, 1, 3 and 5. Quantitative PCR (QPCR) was performed to
measure the up or down regulation of BSP, OC, and RunX.

Kogan, Diana (3rd Year) Poster, IADR

Loss of Chemokine CXCL14 Expression in Oral Squamous Cell Carcinoma (SCC) as a New Mechanism of
Tumor Escape from Immune Recognition

D. Kogan, B. Collins, P. Watchmaker, L. Perez, |. Tourkova, G. V. Shurin, M. R. Shurin (University of Pittsburgh)

Objectives: Dendritic cells (DC) play a key role in the regulation of antitumor immunity by acquiring antigens from tumor cells and presenting
them to effector T cells. The immune surveillance is likely to depend in part on the presence of chemokines, which control the homing of DC at
the appropriate site. However, the function and targets of a new CXC breast and kidney-expressed chemokine (BRAK; CXCL14) is unknown.
Hromas et al. reported that CXCL14 is expressed ubiquitously in normal tissues, but almost absent in cancer cells lines. Our hypothesis is that
the loss of expression of CXCL14 by squamous cell carcinoma (SCC) may play a role in the SCC escape mechanism from immune
recognition by down-regulating DC attraction and homing at the site of the tumor. Methods: The effect of CXCL14 on human DC chemotaxis
was evaluated in the migration assay in vitro. Furthermore, paraffin embedded tumor tissue samples of SCC and oral leukoplakia with
different degrees of hyperplasia (served as a control) were analyzed for infiltrating DC. Results: Analysis of DC chemotaxis revealed that
CXCL14 chemoattracted DC in a dose-dependent manner, while SCC conditioned medium did not. The results of immunohistochemical
examination of these specimens showed that oral SCC tissues display significantly lower infiltration by CD1a, CD83 and CD11c positive DC
when compared to oral hyperplasia tissues. Conclusions: Thus, it is likely that DC migration into the SCC tissues might be lower compared
with their migration to the normal or hyperplastic lesions due to the down-regulated expression of DC chemoattractant CXCL14. These results
not only revealed a new mechanism of tumor escape, but also may serve as a basis for the development of new immunotherapeutic
approaches for treatment of patients with oral SCC.
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Landau, Meredith (1*' Year) Dean’s Summer Scholar

Oral Cancer Community Outreach Program

Meredith Landau, M. K. Hamilton, Nina Markovic

Objectives: The objectives were: 1. To educate the public about the risks and dangers associated with oral cancer, as well
as the importance of regular oral cancer screenings, and 2. To evaluate the impact of the educational and free screening
program. Background. There are many risks associated with oral cancer. Overuse of tobacco and alcohol are two of the
major causes. Other risk factors include diet, sunlight, age, and genetics. There are more deaths from oral cancer every year
than there are from skin or cervical cancer. There is a higher prevalence of oral cancer among African Americans than there
is among Caucasians. This may be due to socioeconomic factors, such as access to healthcare and/or insurance. Methods:
African Americans were the targeted population of this project. Educational materials were distributed through Baptist
churches in the McKeesport area. The educational materials outlined the risk factors, signs, and symptoms of oral cancer, as
well as giving a time and place to receive a free screening. This provided a wax to target a large population at one time. The
oral cancer screening was held at the McKeesport Giant Eagle Pharmacy. A 4 year dental student performed the screenings
under the supervision of a licensed D.M.D. An optional survey that remained completely anonymous was filled out by the
participants. Results: There were no participants from the churches however, 19 individuals were still screened. More than
half were female and 75% were Caucasian. 50% had a high-school degree and 26% had a college/university degree. 50%
smoked and quit, 20% were current smokers, and 5% used smokeless tobacco often. There were no significant findings.
Conclusion: Although the participants were not the targeted population, we were still able to develop and impact evaluation
from the subjects who received a screening.

Maher, B. S. Poster, ASHG

Cladistic Analysis of MAOA Haplotypes and Association with the Risk for Attention Deficit
Hyperactivity Disorder

B.S. Maher, B. Devlin, M.L. Marazita, M.M. Vanyukov, R.E. Ferrell. Univ Pittsburgh, Pittsburgh, PA.

The monoamine oxidases (MAO-A and MAO-B) are of interest in the study of many behavioral traits and disorders because of
their role in the nervous system. Prior findings suggested contribution of the MAOA gene to variation in impulsivity, aggression
and the risk for substance use disorder (SUD). SUD is frequently preceded by attention deficit hyperactivity disorder (ADHD).
In turn, the highly heritable dimensional traits of hyperactivity-impulsivity and inattention underlie the risk for ADHD. We
hypothesized that hyperactivity-impulsivity is associated with the MAOA gene, possibly mediating the MAOA association with
the risk for ADHD. As part of an ongoing study, we inferred a cladogram representing the evolutionary relationship of MAOA
haplotypes based on four markers (two VNTR polymorphisms and two SNPs) spanning the gene. Based on this cladogram,
we tested for association between MAOA haplotypes and ADHD-related traits (hyperactivity-impulsivity and inattention), using
measured haplotype analysis. We also tested for association between an STRP in intron 2 of MAOA ([CA]n repeat), previously
shown to be related to the risk for SUD, and the ADHD-related traits. ADHD was quantified in 163 10-12 year old Caucasian
males using DSM-III-R criteria. Hyperactivity-impulsivity and inattention scores used in the study were derived via factor
analysis. No association was found between the haplotypes and ADHD risk dimensions. However, moderate association
(without Bonferroni correction) was detected between the MAO STRP and hyperactivity-impulsivity (p=0.02). This finding
supports the hypothesis that variants in MAOA affect liability to ADHD, albeit weakly. Further research into this apparent
association is required.

Am J Hum Gen 71 (suppl): 479 (1807); 2002

Maher, Brion Poster, ASHG

Incorporating Parental Phenotypes into the Quantitative TDT.
BS Maher, MM Vanyukov, RE Ferrell, ML Marazita, University of Pittsburgh, Pittsburgh PA.

The transmission disequilibrium test for quantitative traits (QTDT) is a powerful method for analyzing association between genetic
markers and quantitative traits. An advantage of the QTDT is that it avoids spurious association due to population stratification. A
major disadvantage of QTDT is the need to collect parental genotypes, or sibs to reconstruct parental genotypes. This problem is
maginified in several situations (e.g. late age-of-onset). To address these difficulties, several methods have been proposed to
eliminate the need for parental genotypes in the family based framework. The focus here is the situation in which parents are readily
available and can be easily and inexpensively phenotyped. One potential advantage of collecting parents is the incorporation of
parental phenotypes into the QTDT. We explored the power gain from using parental phenotypes as covariates in the QTDT.
Specifically, we included parental phenotypes using two approaches. In the first approach, we incorporated both parents’ phenotypes
as covariates in the QTDT as proposed by Rabinowitz (Hum Hered 1997; 47 ; 342-350). In the second, we treated each parental
transmission separately while using a trait value equal to the residual of the regression of the offspring phenotype on the opposite
(non-transmitting) parent’s phenotype. Additionally, we applied the method to parent-child trios collected as part of our ongoing
research into the liability to Attention Deficit Hyperactivity Disorder.

Am J Hum Gen 69: 408 (1324); 2001
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Marazita, ML Poster, ASHG

Comparative Genome Scans of Cleft Lip with or without Cleft Palate in Chinese and
Turkish Families.

ML Marazita?, LL Field2, ME CooperR?, BS Maher?, Y Liu3, G Tuncbilek?, G Gursu* University of Pittsburgh,
Pittsburgh PA; 2University of British Columbia, Vancouver BC; 3Zhabei Eye Hospital, Shanghai China;
*Hacettepe University, Ankara Turkey.

Cleft lip with or without cleft palate (CL/P) is a common congenital anomaly, with birth prevalence ranging from
1/500 to 1/1000 depending on the population. Reported birth prevalence is consistently higher in Asian
populations than in Caucasions. Therefore, it is of interest to determine whether the CL/P etiological factors in
Asian populations differ from those in Caucasions. Families were identified as part of our on-going studies of oral-
facial clefts; included in the analyses described here were 36 multiplex families from Shanghai, China and 18
inbred families from Ankara, Turkey. These are the first reported genome-scan studies in either population.
Genotyping Weber Screening Set 9 (387 STRPs with average spacing of -9cM range 1-19 cM) was done by the
Mammalian Genotyping Service of Marshfield Laboratory. Multipoint LOD scores and multipoint heterogeneity
LOD scores (HLODs) were calculated between each marker and CL/P. Calculations were done under a range of
assumptions as to the genetic model for CL/P. In addition, the model-free multipoint NPL statistic was calculated.
The following regions had positive results: (HLOD > 1.0 and/or NPL p-values < 0.05) in the Turkish families:
chromosome 1 (168-275 cM), chromosome3 (26-45 cM), chromosome 4 (933-73 cM), chromosome 6 (34 cM),
chromosome 11 (37-85 cM), chromosome 12 (150-166 cM), chromosome 18 (3-41 cM). The following were
positive in the Chinese families: chromosome 1 (90-110 cM), chromosome 2 (220-250 cM), chromosome 3 (130-
150 cM), chromosome 4 (140-170 cM), chromosome 6 (70-100 cM), chromosome 18 (110 ¢cM), chromosome 21
(30-50 cM). Therefore, a few regions were similar between the two populations, but most of the regions with
positive results were unique to either the Chinese or Turkish families. Supported by NIH grants DE09886 and
DE12472.

Am J Hum Gen 69: 511 (1930); 2001

Michalec, Michael Poster, ASHG
Evaluation of Gene Expression in Fetal Mice Molars through SAGE

M. Michalec1, M. Gorry1, W. Wangz, L. Lu2, P.S. Hart1, T. C. Hart1, 1Dept Human Genetics, University of
Pittsburgh, Pittsburgh, PA, ’Dept Oral Med/Pathology, University of Pittsburgh, Pittsburgh, PA

Candidate gene studies of tooth defects are hampered by the fact that all genes in the development of teeth are
not known. Serial analysis of gene expression (SAGE) is a robust method for global gene expression profiling. In
order to catalog genes important in tooth development, a SAGE library was made using pooled fetal mice molars
(14-18 days gestation) and the I-SAGE kit (Invitrogen). 5,000 clones were selected from the library for study. Of
57,477 tags sequenced, total of 9925 unique tags were obtained (tags with hits of 2 or greater). Not surprisingly,
the most highly expressed gene was amelogenin, a tooth specific gene highly expressed in enamel. Also highly
expressed were collagen 1A1 and collagen 1A2 and dentin sialoprotein, all three proteins are known to occur at
high amounts in tooth dentin. In addition, a large number of genes were identified that were not previously known
to be expressed during tooth development. Comparison with available SAGE databases allowed the identification
of several tooth-specific tags that presumably correspond to previously unknown genes. As it has become
increasingly apparent that a given SAGE tag may correspond to more than one gene, we sought to verify tag
identification through 3 methods: rSAGE. GLGI, and Western blot analysis. As an example, using SAGE, we
identified the highly expressed unknown TGGAAATGAC tag as myristoylated alanine rich protein kinase C
substrate (Macs). This study will be useful in identifying genes involved in tooth development and patterning, as
well as identifying candidate genes for genetic tooth defects, such as amelogenesis imperfecta.

Am J Hum Gen 71 (suppl): 392 (1294); 2002
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Mooney, Mark Oral, AADR
Oral, ACPCA

Postoperative Cytokine Therapy Allows for Normal Intracranial Volume in Craniosynostotic
Rabbits

Mark P. Mooney, Ph.D., H. Wolfgang Losken, F.R.C.S. (Ed.), Amr Moursi, D.D.S., Ph.D., Ronal Mitchell, William Wigginton,
Phillip Winnard, James Bradley, M.D., Kodi Azari, M.D., Oguz Acarturk, M.D., Lynne A. Opperman, Ph.D., Eric J. Stelnicki,
M.D., Michael I. Siegel, Ph.D.

Purpose: It has been shown that a high expression of Transforming growth factor-f2 (Tgf-82) is related to premature suture
fusion (craniosynostosis), postoperative resynostosis, and secondary cranial vault growth disturbances including a decrease in
intracranial volume (ICV). Interference with Tgf-B2 production and/or function may prevent such secondary anomalies. The
present study was designed to test this hypothesis in a craniosynostotic rabbit model. Methods: To date, 107 3D-CT scans
have been collected from 46 New Zealand white rabbits at 10, 25, 42, and/or 84 days of age. The rabbits were divided into 5
groups: 1) Normal controls (n=14); 2) Unoperated synostosed controls (n=12); 3) Synostosed with suturectomy only (n=7); 4)
Synostosed with suturectomy and control IgG antibody (n=5); and 5) Synostosed with suturectomy and anti-Tgf-B2 antibody
(n=8). At 10 days of age, a 3mm x 10mm coronal suturectomy was performed in rabbits in Groups 3-5. The sites in Groups 4
and 5 were immediately filled with 0.1cc of a slow resorbing (90-180 day), collagen gel mixed with either a non specific IgG
antibody (1001 g/suture) or anti-Tgf-B2 antibody (1000 g/suture). Cross-sectional or serial 3D-CT scan reconstructions of the
defects were obtained at 10, 25, 42, and 84 days of age. The heads were scanned at 1mm sagittal cuts through the cranial
cavity and the endocortical boundaries of the cavities were automatically traced, reconstructed, and IC volumes calculated.
Results: Two-way analysis of variance revealed significant age (F=326.1; p<0.001) and group (F=4.3;p<0.001) effects. Rabbits
that were treated with anti-Tgf-B2 antibody showed significantly (p<0.05) greater intracranial volumes at all postop ages
compared to unoperated, suturectomy only, and IgG control rabbits and were not significantly (p>0.05) different from normal
control rabbits by 42 days of age. Conclusions: These data support our initial hypothesis that an interference with Tgf-p2
production and/or function can ameliorate secondary ICV reductions. These findings also suggest that this cytokine therapy
may have clinical potential in infants with craniosynostosis. This work was supported in part by a grant from NIH/NIDCR
(DE13078) to the Center for Craniofacial Development and Disorders, Johns Hopkins University, Baltimore MD. The collagen
vehicle was provided by NeuColl Inc., Campbell, CA.

web-J Dent Res: Abstract # 1517 (2003)

Mooney, Mark P.

Cytokine Therapy Inhibits Postoperative Resynostosis in Craniosynostotic Rabbits

Mark P. Mooney, Ph.D., H. Wolfgang Losken, F.R.C.S. (Ed.), Amr Moursi, D.D.S., Ph.D., Ronal Mitchell, Phillip Winnard,
James Bradley, M.D., Kodi Azari, M.D., Oguz Acarturk, M.D., Lynne A. Opperman, Ph.D., Michael I. Siegel, Ph.D.

Purpose: Recent studies have shown that developmental changes in the expression of the various Transforming
Growth Factor-3 (TGF-3) isoforms control normal cranial suture formation, maintenance, and fusion. It has been
suggested that an over-expression of TGF-32 causes craniosynostosis and postoperative resynostosis.
Interference with TGF-32 production and/or function may prevent postoperative resynostosis. The present study
was designed to test this hypothesis in a craniosynostotic rabbit model. Methods: To date, 30 New Zealand
white rabbits with coronal suture synostosis have been divided into 3 group: 1) Suturectomy controls (n=8); 2)
Suturectomy with non specific, control IgG antibody in a slow release collagen vehicle, (n=9); and 3) Suturectomy
with anti-TGF-32 antibody in a slow release collagen vehicle (n=13). At 10 days of age, a 3mm x 10mm coronal
suturectomy was performed in all rabbits. The sites in Groups 2 and 3 were immediately filled with 0.1cc of a
slow resorbing (90-180 day), collagen gel mixed with either IgG antibody (100ug/suture) or anti-TRGF-32
antibody (100ug/suture). Serial 3D-CT scan reconstructions of the defects were obtained at 10, 25, 42, and 84
days of age and the sutures were then harvested for histomorphometric analysis. Results: Preliminary analysis
of the 3D-Ct scan data revealed that the sites which were treated with anti-TGF-32 antibody showed significantly
(p<0.05) greater defect areas through 84 days of age compared to untreated and IgG control rabbits. Qualitative
histological examination also showed that defects treated with anti-TGF-32 antibodies had patent suturectomy
sites and more fibrous tissue in the defects when compared to control rabbits. Conclusions: These preliminary
data support our initial hypothesis that interference with TGF-32 production and/or function may prevent
postoperative resynostosis. These findings also suggest that this cytokine therapy may have potential clinical use
to prevent postoperative resynostosis in infants with craniosynostosis.
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Moore, Paul Oral, AADR
Burning Mouth Syndrome in Type 1 Diabetes Mellitus Patients.

P.A. Moore, (University of Pittsburgh School of Dental Medicine, PA,), J. Guggenheimer, (University of Pittsburgh
School of Dental Medicine, PA), and T. Orchard, (University of Pittsburgh Graduate School of Public Health, PA,)

Objectives: Risk factors associated with reported Burning Mouth Syndrome (BMS) among adult type 1 diabetic
and nondiabetic subjects were evaluated. Methods: The diabetic subjects enrolled in this oral health study were
participants of the Pittsburgh Epidemiology of Diabetes Complications (EDC) study. Control subjects were
spouses or best friends of participants or recruits ascertained from the community through advertisements in local
newspapers. Three hundred and seventy-one adult subjects with diabetes and 261 nondiabetic control subjects
responded to the following questions: Do you now or in the last month have you had any persistent
uncomfortable sensations in your mouth or tongue? If yes, would you describe the feeling as tingling, burning,
sore, numb, or other?? Results: Twenty-nine subjects (4.6%) responded positively to questions regarding the
presence of oral discomfort and BMS symptoms. An oral examination found nearly half of these responders (14)
to have soft tissue anomalies that might explain their reported symptoms: traumatic ulcers, denture stomatitis,
migratory glossitis, candidiasis, fissured tongue, median rhomboid glossitis, angular cheilits, and lichen planus.
The prevalence of BMS (without oral anomalies) within the T1IDM and nondiabetic populations were similar
(10/371 or 2.7% vs. 5/261 or 1.9%). Multivariate analyses of these 15 subjects found BMS to be associated with
older age and multiple prescription drug use. No specific drug or drug category were found to be related to BMS
in the overall population. Of the 10 diabetic subjects, 8 subjects had diagnosed peripheral neuropathy (p<0.0012).
Conclusions: In this older population of T1DM patients (mean age 32.8 yrs), BMS was infrequently reported. A
comprehensive oral examination to rule out specific soft tissue lesions is essential for diagnosis and treatment of
BMS. Assessment of medication use and peripheral neuropathy should also be performed.

Supported by R01 DE13668, R21 DE14472, and R01-DK34818

web-J Dent Res: Abstract # 0080 (2003)

Moreno, L. Poster, ASHG

Genetic Analysis of Candidate Genes in Nonsyndromic Cleft Lip Families

L. Moreno', M. Marazita®, M. Arcos-Burgos?, K. Krahn', B.S. Maher®, M.E. Cooper®, C. Valencia®, A.C. Lidral'. 1)
Orthodontics and Dows Institute for Dental Research, University of lowa, lowa City, IA; 2) Department of Biology,
University of Antioquia, Medellin, Colombia, SA; 3) Cleft Palate-Craniofacial Center And Department of Human
Genetics, University of Pittsburgh; 4) College of Dentistry, University of Antioquia, Medellin, Colombia, SA.

Nonsyndromic cleft lip with or without palate (NSCL/P) is a common genetically, complex birth defect, with
prevalence from 1/500 to 1/1000 live births. Evidence from linkage, linkage disequilibrium and mouse models
studies is contradictory suggesting that heterogeneity between study populations may exist. A recent report of a
genome wide scan in 92 sib pairs from the United Kingdom revealed suggestive linkage to 10 loci (Prescott et al.
2000). The purpose of this study is to replicate these results and evaluate additional candidate genes in 49
Colombian and 13 Ohio families. Genotypes were obtained for STRPs at 1p36, 2p13 (TGFA), 4p16 (MSX1),
6p23-25, 6025-27, 8q23-24, 11p12-q13, 12913, 1424 (TGFB3), 16q22-24, 17q12-21 (RARA) and Xcen-q21.
Linkage was performed using parametric (dominant and recessive models) and nonparametric
(GENEHUNTERnNpI and SimIBD) analyses. In addition, heterogeneity was analyzed using GENEHUNTER HLOD
and association determined by the TDT. The Colombian families showed significant SimIBD results for 11p12-q13
(p=0.034), 12913 (p=0.015), 16g22-24 (0.01) and 17g12-21 (0.009), while the Ohio families showed significant
SimIBD results for TGFA (p=0.005), 6p23 (p=0.004) and 11p12-q13 (p=0.025) and a significant NPL result for
4p16 (p=0.03). Several families yielded LOD scores ranging from 1.09 to 1.73, for loci at 4p16, 6p23-25, 16g22-
24 and 17q13. Efforts are ongoing to genotype more densely spaced markers for these loci to verify the results. In
addition, candidate genes in the positive loci are being sequenced in families yielding positive results.

Am J Hum Gen 71 (suppl): 477 (1796); 2002
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Neiswanger, Katherine Poster, ASHG

Bilateral Asymmetry in a Chinese Sample with Nonsyndromic Cleft Lip With or Without
Cleft Palate

K. Neiswanger1, M.E. Cooperl, W.S. Holmes', Y .-E. Liuz, M. Melnick3, M.L. Marazita'. 1) Center for Craniofacial and Dental
Genetics, University of Pittsburgh School of Dental Medicine, Pittsburgh, PA; 2) Zhabei Genetic Research Institute, Shanghai,
China; 3) Laboratory for Developmental Genetics, University of Southern California, Los Angeles, CA

Increased bilateral asymmetry may be seen in individuals with diverse congenital anomalies. We employed a
case - control study design in order to determine if Chinese individuals with nonsyndromic cleft lip with or without
cleft palate (CL/P) displayed more bilateral asymmetry than their unaffected relatives. Left and right mid-finger
length, palm length, palpebral fissure width, and ear length were collected from 313 CL/P probands and 201
unaffected relatives in Shanghai, China. Asymmetry scores between right and left sides were defined for each of
the four anthropometric measures by calculating the quotient of the right measurement divided by the left.
Asymmetry quotients were compared between probands and their unaffected relatives using standard t tests,
paired t tests and multivariate repeated measures analysis (ANOVA). For all four measures, the probands'
asymmetry scores did not differ significantly from the scores of unaffected relatives utilizing standard t tests.
Paired t tests on a subset of 187 pairs of probands matched to their unaffected relatives also showed no
significant differences for any of the measures. Subdivision of the sample according to gender, cleft type, and
laterality did not change the results. However, when gender-matched proband/relative pairs (n = 74 male-male or
female-female pairs) were analyzed by ANOVA, there were significant differences in the asymmetry scores for
palpebral fissure width (p = 0.007), that depended both on cleft type (p = 0.004; CL alone vs CL/P) and laterality
(p = 0.0001; unilateral vs bilateral). These differences were not seen in the non-gender matched sample (n = 113
male-female and female-male pairs). Supported by NIH grant# DE-09886.

Am J Hum Gen 71 (suppl):277 (615); 2002

Pallos, D. Poster, IADR

Characterization of HGF by Immunohistochemistry with SOS1 Antibody and Growth
Rate of Cultured Fibroblasts.

D. Pallos’, O.H. Ryu?, N. Piesco?, P.S. Hart’, T. Reinhart®, J.R. Cortelli', and T.C. Hart*® ('Dept. of Periodontics, University of
Taubate, Brazil; 2Dept. of Oral Biology, University of Pittsburgh; 3Dept. of Human Genetics, University of Pittsburgh; 4Dept. of
Infectious Disease, University of Pittsburgh)

Hereditary gingival fibromatosis (HGF) is an autosomal dominant and oral condition characterized by the enlargement
of both the maxillary and mandibular gingival tissue. The cause of HGF type 1 is a single base insertion in Son of
sevenless 1 (Sosl) gene, causing a frame shift and the introduction of a premature stop codon. The mutant protein
contains the 1083 amino acids of wild-type Sos1 at the N-terminus and a fused peptide of 22 amino acids at the C-
terminus, compared to the 1333 amino acid wild type protein. Sos1 functions to control cell growth and differentiation
by the interaction of its C-terminus motif. Objectives: We compared characteristics of HGF gingival and control tissues
for growth rate of cultured fibroblasts and for immunohistochemical staining for Sos1. Methods: Immunohistochemical
staining of HGF gingival and control tissue was performed using a commercially available Sos1 C-terminus specific
antibody, biotinylated secondary antibody, and peroxidase kit. Fibroblasts were cultured from HGF (one adolescent of
17 years and two adults of 27 and 38 years) and normal gingival tissues (one fetal and two adults of 32 and 39 years).
Fibroblast growth rates were determined by staining with crystal violet or by counting cell numbers with hemacytometer.
Sos1 produced by fibroblasts were detected by western blotting with Sos1 C- and N-terminus antibodies. Results: Both
epithelium and connective tissues are stained with Sos1 antibody, with the signal detected in the cell cytoplasm.
Histologically, HGF tissue is similar to non-oral skin, in terms of cell size of epithelium and cell density in epithelium and
connective tissues. Growth rates of fibroblasts was greatest at the younger ages (fetal greater than adolescents,
adolescents greater than adults) and cell size was larger in the adults, from both healthy and HGF gingival tissues.
When compared at the same age, fibroblasts from HGF adult tissues grow slowly than those from healthy one by 43%
less by absorbance or by 70% less by cell number. Cell saturation density was lower in HGF by 40% less. Western
blotting showed that intact Sos1 from HGF was half the amount of normal and mutant Sos1 was seldom detected.
Conclusions: By production of half amounts of intact Sos1 and rapid degradation of its truncated form delayed cell
growth rates.

web-J Dent Res: Abstract # 0725 (2003)

24




Piesco, NP Oral, M-TEC
Biomechanical regulation of muscle repair: implications in tissue engineering

Piesco NP, SR Ganta, Long P, Gassner R, Agarwal S. University of Pittsburgh, Pittsburgh, PA.

Muscle healing is a complex process, which involves dynamic interactions between signals generated by mechanical strain
and cellular matrix / mediators that together lead to the restoration of the damaged tissue. While gene therapy and similar
tissue engineering applications have shown some success, mechanical strain has been shown to act as a critical signal in
augmenting rapid repair and regeneration of the muscle tissue. However, these signals can not be used for medical
applications due to the lack of adequate knowledge on the intracellular mechanisms of the actions of mechanical strain that
induce repair. In order to elucidate the role of mechanical signals in muscle repair we subjected human muscle cells to
biaxial strain (6% elongation at 0.05 Hz) for various time intervals. The responses of muscle cells to mechanical strain were
examined in the presence or absence of proinflammatory cytokines. The results showed that biaxial cyclic tensile strain
(TENS) acts as a potent antagonist of IL-1p actions. TENS of low magnitudes inhibits mMRNA expression and synthesis of IL-
1B-induced multiple proinflammatory genes. Specifically, TENS inhibits IL-1b-induced mMRNA expression for cycloxygenase-I|
(COX-Il), inducible nitric oxide synthase (iINOS), matrix metalloprotease (MMP)-1 and MMP-3, as well as prostaglandin E»
(PGEz2) and nitric oxide (NO) synthesis. Furthermore, TENS inhibits transforming growth factor-B1 synthesis induced by IL-
1B. The proinflammatory gene inhibition was paralleled by concurrent expression of mRNA for such myoblast markers as
vimentin and [1-smooth muscle actin. The present findings are the first to show that intracellular signals generated by tensile
strain of low magnitude interfere with one or more critical step(s) in the signal transduction cascade of IL-13. These
intracellular events may be critical in muscle repair using tissue engineering techniques. NIH DE13799 and AT00646.

Price, S. Poster, ADEA

Evaluation of a Collaborative Diversity Forum for Entering Dental and Medical Students
Price, S.*, Cather, A., Crout, R., Wearden, S. (West Virginia University Schools of Dentistry and Medicine)

This study evaluates a collaborative diversity forum for dental and medical students as part of the new student orientation
program. Issues of diversity are linked with culturally competent health care. To provide this linkage, a diversity forum is
conducted for entering dental and medical students. Participants examine the variables of culture, disabilities, race, religion,
sexual orientation, and socioeconomic class through discussion of clinically and academically relevant case scenarios.
Panelists also respond to anonymously written questions submitted by students on these topics. 43 dental and 90 medical
students comprised the 133 participants. 83.5% completed the 10-item program evaluation composed of Likert style questions.
Even though the program occurred only 9 days after 9-11, evaluation results still show that 91% of the participants strongly
agreed or agreed that intercultural communication is important to successful dental/medical intervention; 86% strongly agreed
or agreed that social/cultural competence is important to their professional development; 66 % strongly agree or agree that
cultural components should be included in the dental/medical curriculum. However, less than one-third (27%) agrees that the
program enhanced their tolerance and understanding in the areas covered, while 35% are undecided. (All these are
significantly different from 50%, p<0.0001). This forum provides a setting for multi-disciplinary, broad-scale discussion of
diversity components and the relevance to health care delivery. Students find aspects of this program helpful and strongly
support the inclusion of the topics in the curriculum.

Price, S. Poster, ADEA

Evaluation of a Combined Dental and Medical Admissions Preparation Summer Program

Price, S.*, Crout, R., Wheeler, C., Clausell, P. Wearden, S., Tennant, S. (West Virginia University Schools of Dentistry and
Medicine)

This six-week summer program is intended to assist undergraduate students who are from disadvantaged and first-generation
college backgrounds with their dental or medical admission pursuits. Key components include activities to enhance
application and interviewing preparation, improve essay composition skills, and facilitate diverse shadowing and community
service experiences. In the summer of 2002, ten students participated in this program and completed a 15 item pre- and post-
program evaluation, with Likert-scale, yes/no, open-end responses. Results show their pre and post perceptions regarding the
helpfulness of the mock interview were high. Prior to the program 60% perceived the mock interview will help them prepare for
the actual interview and upon completion of the program, the percentage rose to 78%. The program significantly familiarized
them with admission criteria and interview procedures (p<0.05). Prior to the program, participants considered the personal
interview, along with DAT/MCAT and GPA, most important admission criteria. After completion, the students felt the interview
to be even more important. Before, they felt only moderately prepared for the interview, but well prepared afterward. This joint
venture with pre-dental and pre-medical students proves useful. Program components and dental school matriculation rates
will be discussed.
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Ribeiro, L. A Poster, ASHG

Transmission Disequilibrium for Alleles of MSX1 in a Large South American Population with Cleft
Lip and Palate

L.A. Ribeiro’, D. Moretti-Ferreira®, A. Richieri-Costa’, M. Cooper?, M. Marazita?, J. Murray®. 1) Hospital for Rehabilitation of
Craniofacial Anomalies, University of Sao Paulo, Bauru, Sao Paulo, Brazil; 2) Cleft Palate Craniofacial Center, University of
Pittsburgh, Pittsburgh, Philadelphia; 3) Department of Pediatrics, University of lowa, lowa City, lowa.

Oral clefts, including cleft palate (CP), cleft lip (CL) and cleft lip with palate (CLP) have been the focus of numerous studies by both
epidemiologists and geneticists. Their frequent occurrence as well as their extensive psychological, surgical, speech and dental
involvement emphasize the importance of understanding the underlying causes. Previous candidate gene analyses have suggested
the involvement of MSX1, TGFA, and TGFB3 in Caucasian population. The purpose of this research was to test the hypothesis that
TGFB3 and MSX1 are involved in the etiology of CLP or CP. This was tested by determining, through the use of nuclear family based
approach, whether these genes were in linkage disequilibrium as measured by transmission distortion with either form of clefting. The
availability of a large sample of complete parent-infant triads (324) on whom DNA is available allowed us to pursue a TDT analysis for
genes previously associated with cleft lip and palate. The genes were selected based on previous results, including linkage, linkage
disequilibrium, and animal model studies. Markers used to analyse 324 triads were for the MSX1 and TGFB3 genes. MSX1 had
positive (p-value 0.05) biallelic TDT results for allele 4 in the overall dataset, and in triads with CP. TGFB3 had a borderline positive
result (p-value = 0.06) biallelic TDT result for allele 1 in the CL subset only. For both genes independent confirmation was identified
and provides support for the role of these genes in contributing to the genetic influence on cleft lip and palate in a Brazilian population.
It may be through the sum of studies like this, we can provide a search for evidence of transmission distortion in candidate genes of
high priority for the study of cleft lip and palate. The evidence that MSX1 and TGFB3 contribute to clefting can provide us with more
complete understanding of the etiology of human nonsyndromic cleft lip and palate.

Am J of Hum Gen 71 (suppl): 353 (1058); 2002

Schaefer, Adam (3rd Year) Abstract, AAOMS

Mechanical strain dependent bone homeostasis in the field of OMS

Adam Schaefer, BA, BS," Robert Gassner, MD, DMD," Michael Buckley, DMD, MBA," Anu Shree, DMD,? Nick Piesco, PhD,? Sudha
Agarwal, PhD?, Depts of Oral & Maxillofacial Surgery’ and Oral Medicine & Pathology,? University of Pittsburgh, Pittsburgh, PA

Statement of the problem: Biomechanical stimuli regulate bone homeostasis, which is well recognizable in the field of oral and
maxillofacial surgery. Our long-term goals are to understand how mechanical signals are converted into biochemical events
that result in bone formation and remodeling. The aim of this study was to examine the effects of mechanical strain on bone
synthesis, especially during compression derived bone damage and inflammation. This is of particular interest in human
osteoblast-like periodontal ligament (PDL) cells, which induce bone resorption at compression sites and bone deposition at
tension sites. It was our hypothesis that intracellular actions of tensile strain may inhibit IL-1b-actions and induce bone
synthesis associated proteins, thus inducing bone synthesis at tension sites. Materials and methods: To test this hypothesis in
vitro, cultures of human osteoblast-like PDL cells were grown on Bioflex plates, and subjected to equibiaxial cyclic tensile
strain (CTS, 6 % to 15% elongation). Presence and/or absence of recombinant human (rh)IL-1b for various time intervals was
used as an inflammatory signal. The examination of the mRNA expression for multiple IL-1b-dependent proinflammatory
genes was assessed by reverse transcriptase/polymerase chain reaction. Protein synthesis was assessed by Western blot
analysis, and the nuclear translocation of NF-kB was examined by immunofluorescence. Results: Equibiaxial cyclic tensile
strain (TENS) is a critical determinant of osteoblast-like PDL cell metabolic functions, and inhibits mMRNA expression and
synthesis of multiple IL-1b induced proinflammatory genes, such as cyclooxygenase-2, matrix metalloproteinase (MMP)-1 and
MMP-3 synthesis. Additionally, TENS as a potent antagonist of IL-1b actions inhibits the IL-1b signal transduction cascade.
Specifically, TENS inhibits nuclear transactivation of NF-kB. The subunit structure of NF-kB involved in TENS actions
comprised of p65 and p50. The TENS-mediated inhibition of nuclear translocation of NF-kB was due to the inhibition of
phosphorylation and proteolytic degradation of I-kBa, but not I-kBb. Furthermore, the inhibition of proinflammatory genes was
paralleled by concurrent expression of mMRNA for osteoinductive proteins such as collagen type | a1, TGF-b1, osteocalcin, and
alkaline phosphatase in PDL cells. Conclusions: The present findings are the first to show that intracellular signals generated
by low magnitude of mechanical tensile strain interfere with one or more critical step(s) in the signal transduction cascade of
rhiL-1b, which inhibits nuclear translocation of NF-kB. These intracellular events may be critical in the bone deposition at the
sites experiencing tension in response to applied mechanical forces such as orthodontic/orthognathic appliances and tooth-
born distraction devices. References: Long P, Hu J, Piesco N, Buckley MJ, Agarwal S (2001): Low Magnitude of Tensile
Strain Inhibits IL-13 dependent Induction of Pro-inflammatory Cytokines and Induces Synthesis of IL-10 in Human Periodontal
Ligament Cells in vitro; Journal of Dental Research 80: 1416-1420.

Gassner R, Buckley M, Studer R, Evans C, Agarwal S (2000): Interaction of motion and inflammation in articular cartilage: effects on
proteoglycan synthesis in chondrocytes; International Journal of Oral and Maxillofacial Surgery 29: 389-94.

Support AAOMS Foundation, NIH 1R15DE13799-01, NIH 1R15DE12976-01 and AT00646-01.

Journal of Oral & Maxillofacial Surgery, 60(8): S70, 2002.
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Schaefer, Adam (3" Year) Oral, IADR
Mechanical Strain Induced Anti-Inflammatory Actions On Chondrocytes

A. Schaefer, P. Long, J. Deschner, A. Verma, N. Piesco, R. Gassner, S. Agarwal, University of Pittsburgh School of
Dental Medicine, Pittsburgh USA

Objective: Despite progress of tissue-engineered grafts to replace damaged cartilage is becoming feasible, the methods
of enhancing acceptance and optimal regeneration still need to be developed. Application of biomechanical-signals is
one significant means to augment post-operative repair of the articular cartilage. During post-surgical restoration of
cartilage, chondrocytes perceive biomechanical-stimuli and convert them into biochemical events to facilitate tissue
repair. However, the intracellular mechanism of actions of biomechanical stimulus-mediated tissue repair remain
unclear. The aim of this study was to examine the effects of mechanical strain on chondrocytes and to delineate the
intracellular actions that tensile strain may have on antagonizing IL-1b proinflammatory actions. Methods: In vitro,
cultures of adult New Zealand white rabbits were grown on Bioflex plates and subjected to equibiaxial cyclic tensile
strain (CTS, 3 % to 15% elongation). Presence and/or absence of IL-Ib was used at various time intervals. The
examination of the mRNA expression for multiple IL-Ib-dependent proinflammatory genes was assessed by reverse
transcriptase/PCR. Protein synthesis was assessed by Western blot analysis, and the nuclear translocation of NF-kB
was examined by immunofluorescence. Results: Equibiaxial cyclic tensile strain (TENS) is a critical determinant of
chondrocyte metabolic functions, and inhibits mMmRNA expression and synthesis of multiple IL-1b-induced
proinflammatory genes (iNOS, cyclooxygenase-2, collagenase) in vitro. Additionally, TENS as a potent antagonist of
IL-1b actions, inhibits the IL-1b signal-transduction cascade. Specifically, inhibiting nuclear transactivation of NF-kB.
The TENS-mediated inhibition of nuclear translocation of NF-kB was due to the inhibition of phosphorylation and
proteolytic degradation of I-kI3, but not I-kB. Conclusions: The present findings show that intracellular signals
generated by low-magnitude of mechanical tensile strain interfere with one or more critical step(s) in the signal-
transduction cascade of IL-1b which inhibit nuclear translocation of NF-kB. These intracellular events may be critical for
the proper acceptance of tissue engineered grafts in damaged joints. Supported by: NIH AT00646, HD40939, DE13799

web-J Dent Res: Abstract # 2359 (2003)

Schultz, R. E. Poster, ASHG
A Targeted Linkage Scan For Nonsyndromic Cleft Lip and Palate.

R.E. Schultz', M.E. Cooper?, E.K. O'Brien', K.A. Graf', M.L. Marazita?, J.C. Murray’. 1) Dept Pediatrics, U of lowa; 2)
School Dental Med, U of Pittsburgh.

Cleft lip and palate (CL/P) is a complex multifactorial disorder present in 1/1000 live births. About 70% of cases are
nonsyndromic (NS), with no other associated abnormalities. Fifteen loci were examined for linkage to NS CL/P. Loci
were chosen based on previous suggestive findings and include 1p36, 2p13, 4p16, 4931, 6p23, and 14924.
Polymorphic markers in these regions were genotyped on 36 Filipino families comprising 344 individuals with 126
affecteds. Parametric linkage analysis was performed by FASTLINK, and nonparametric analysis was done by SIMIBD
1.21. FBAT 1.2 carried out the TDT analysis. Five markers yielded suggestive results on the 36 families: the MSX1-CA
repeat on 4p16, the microsatellite repeat markers GATA8A05 on 4q31 and D6S1029 on 6p23, and SNPs within the
TGFA (2p13) and RFC1 (21922) genes. MSX1-CA gave a maximum LOD of 1.20, a SIMIBD p-value of 0.2, and a TDT
multiallele p-value of 0.76. D6S1029 had a maximum LOD of 0.31, a SIMIBD p-value of 0.06, and a TDT multiallele p-
value of 0.76. GATA8AO05 had a maximum LOD of 1.12, a SIMIBD p value of 0.244, and a TDT multiallele p value of
0.22. When divided into CL and CLP families, the LOD for GATA8AO05 in the CLP group increased to 2.05. RFC1
yielded no positive LOD scores for the 36 families, but had a SIMIBD p-value of 0.088. A TGFA SNP had a maximum
LOD of 0.44 but more noteworthy was the SIMIBD p-value of 0.01. The parametric LOD scores for MSX1-CA and
GATAB8AO05, and the SIMIBD p-values for D6S1029, and RFC1 are suggestive while the SIMIBD p-value of 0.01 for
TGFA is significant. Genotyping is underway on more markers in these regions and on an additional 70 families with
149 affecteds for validation of these results. Since the Msx1 mouse knockout has cleft palate and MSX1 mutations have
been found in rare cases of syndromic CL/P, this locus is plausible for linkage. Previous studies have also found
evidence of linkage of NS CL/P to 4q31 and 6p23, and there are several candidate genes in these regions, including
AP2 on 6p23 and FGF2, MADH1, and BMPR1B on 4g31. TGFA has long been considered a candidate gene for NS
CL/P. This research was supported by NIH grant DE-08559.

Am J Hum Gen 71 (suppl): 444 (1599); 2002
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Sciote, James Posterspeak, IADR

Skeletal Muscle Fiber Types Vary with Malocclusion: A Case Report from a Severe Class lli
Malocclusion

James Sciote, G Raoul, A Rowlerson, R Kapur, J Ferri

A long-standing physiologic question in orthodontics is to what extent fiber type content of masticatory muscles varies with
craniofacial morphology. Objective: To determine, in the case of a middle aged male who underwent surgical correction of a
severe class Il malocclusion, if the fiber type composition of masseter muscle is significantly different in comparison to a
group of 40 subjects undergoing orthognathic surgery for treatment of less severe malocclusions (a mixed population of class
I, class lll, open bite and deep bite morphologies). Methods: Orthodontic diagnosis: The subject was characterized as a
severe class Il malocclusion using the McNamara cephalometric analysis and Grummons frontal analysis. Craniofacial
morphometric data for fiber types in the comparison group have been presented previously in an abstract.' Fiber type analysis:
Masseter tissue biopsies were excised during surgical repositioning of the mandible. From serial sections fiber type and
average area were determined by immunohistochemical staining and morphometric analysis.1 Fiber type classes were
condensed into the following groups: type | — containing type | myosin heavy chain (MHC), type Il — IIA and/or 11X MHC, type
/Il hybrid fibers — | and IIA or IIX, and type neonatal/atrial — neonatal and/or a cardiac MHC in addition to other myosins.
Results: For our subject all four fiber type classes were notably larger.

Type | Type Il Type /Il hybrid Type neo/atrial
Subject 4,611.1 pmz 5,828.03 4,162.16 1,439.99
Control Group 2,167.7 pmz 784.97 1,592.53 923.21

Conclusion: This report demonstrates that fiber type differences vary in accordance with the severity of malocclusion.

1. Daniel Y, Ferri J, Krivosic-Horber R, McDonald F, Raoul G, the late H. Reyford, Rowlerson A. Masseter muscle fiber types
in relation to craniofacial form. J Physiol 2001;531:154-155P.

web-J Dent Res: Abstract # 0027 (2003)

Sciote, James Oral, IVC

Talk Turkey

Through a biopsy approach we have systematically collected samples from human subjects immediately following
laryngectomy to investigate the physiologic, biochemical and anatomic complexities of intrinsic laryngeal muscle (LM). Our
techniques include single fiber physiology, biochemical identification of contractile protein expression, quantitative RT-PCR
gene expression, fiber type determination and nerve terminal staining. From this analysis several pivotal topics will be covered
in the presentation. Contractile protein expression: Considerable evidence exists in animal studies that the extraocular myosin
heavy chain (MHC) isoform, and in addition, a tissue specific MHC isoform are expressed in LM. Yet our molecular results
indicate that only type I, lIA and IIX isoforms are present in detectable quantities. Unlike previously suggested reports, human
LM does not have unusual or unique contractile protein expression. Physiology: Unloaded shortening velocity tests find some
LM fibers contract at very fast rates of speed, nearly twice as rapid as fast limb muscle fibers. These fibers contain typical
MHC isoforms rather than “super fast” MHC isoforms found in extraocular and jaw-closing muscles. Hence our hypothesis at
present is that factors other than isoform expression help regulate physiology in LM. Fiber types: Although a common
perception is that LM fibers have unusual isoforms and significant coexpression of myosin our results from cryosectioning and
histochemical & immunohistochemical staining demonstrate phenotypes very similar to standard limb muscle fibers. Of
special interest however is the finding that some muscles have a highly glycolytic metabolism, especially the interarytenoid
muscle. As such, fatigueability of LM must be more thoroughly investigated in voice disorders. Muscle Spindles: Muscle
spindles are present as stretch receptors, proprioceptors, kinesthetic regulators and tonicity regulators in skeletal muscle.
Previous reports on human thyroarytenoid muscle find abundant spindles, especially in areas adjacent to the vocal folds. Our
staining with tonic and neonatal MHC antibodies, which identify the intrafusal fibers of muscle spindles, resulted in no spindle
presence in human thyroarytenoid and posterior cricoarytenoid muscles, but anatomically complex spindles were present in
interarytenoid muscles. These findings challenge paradigms which simplistically describe individual functions of respective
muscles. Nerve Terminals: Skeletal muscle fibers have one motor end plate, but reports have identified greater than one end
plate on some LM fibers. We seek to determine the anatomic complexity of these end plates, the anatomic organization and
the type of fiber which develops such unusual structures. This work is currently in initial stages, but by presentation time we
will have results and conclusions to these experiments. Vocal Fold Immobility: Underlying our work is endeavor to determine
differences in LM from normally and abnormally functioning vocal folds to determine effects of age, muscle pathology caused
by intrinsic & extrinsic factors and the viability of muscle from “immobile” vocal folds. Our results taken together suggest that
pathology is present, but to a greatly reduced extent, in normally functioning folds. In immobile folds, muscle tissue is most
often healthy and normally functioning. These findings are summarized relative to previous theses on LM synkinesis.
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Sfeir, Charles Poster, MIRM

Non-collagenous Bone/Dentin ECM Proteins Synergize with BMP-2 to Regulate
Osteoblast Function

Julie A Jadlowiec, Phil Campbell and Charles Sfeir.

Integrins and growth factors synergistically converge in intracellular signaling pathways to regulate tissue-specific
cell growth, differentiation and remodeling. In bone, an integrin-mediated interaction with type | collagen
enhanced BMP-2-stimulated up-regulation of osteocalcin and bone sialoprotein via the MAPK pathway (1).
Extremely little is known of the function of bone ECM proteins (non-collagenous in particular) on growth factor
activity. We hypothesize that non-collagenous bone/dentin ECM proteins synergize with BMP-2 via the MAPK
pathway to enhance activation of bone differentiation genes. Previous studies have suggested that acidic non-
collagenous dentin ECM proteins such as phosphophoryn (PP) and amelogenin [A-4] function in mineralization
and/or osteoblast differentiation (2, 3). Using quantitative PCR, we found PP and [A-4] up-regulated osteoblast
transcription factor runx2 in human adult mesenchymal stem cells (hMSCs). Further, PP up-regulated type |
collagen expression in hMSCs. Similar results were observed using NIH3T3 and MC3T3.E1 cells, including up-
regulation of osteocalcin. Mineralization of PP-transfected NIH3T3 cells was enhanced by rhBMP-2. To our
knowledge, this is the first evidence that non-collagenous ECM proteins enhance osteoblast differentiation via
integrin binding and synergy with BMP-2.

References: 1. Xiao, G., et al., Bone morphogenetic proteins, extracellular matrix, and mitogen-activated protein
kinase signaling pathways are required for osteoblast-specific gene expression and differentiation in MC3T3-E1
cells. J Bone Miner Res, 2002. 17(1): p. 101-10.

2. Veis, A, et al., Specific amelogenin gene splice products have signaling effects on cells in culture and in
implants in vivo. J Biol Chem, 2000. 275(52): p. 41263-72.

3. Veis, A., Wei, K., Sfeir, C., George, A., and Malone, J., The properties of (DSS)n triplet repeat domain of rat
dentin phosphophoryn. European Journal of Oral Science, 1998. 106(Suppl. 1): p. 234-238.

Sfeir, Charles Oral, ETG
Nanosized Calcium Phosphate Particles for Plasmid Gene Delivery

Charles Sfeir, Jennifer Bennett, Phil Campbell and Prashant Kumta

Gene delivery can be achieved using non-viral (plasmid) techniques that are desirable because they are
economical and low in toxicity. Our research focuses on developing a novel calcium phosphate (CaP)
composition as a non-viral gene delivery carrier (nanocarrier) based on exploiting the nanoscale phenomena of
materials. Nanosized materials can provide for dramatically improved transfection efficiencies due to increased
surface-active DNA binding sites and enhanced reactivity triggered by reduced materials dimensionality. Our
hypothesis is that the synthesis of calcium phosphate nanocarriers in aqueous conditions at physiologic pH,
called NanoCaPs, bound with plasmid DNA (pDNA) will improve transfection efficiency. NanoCaPs will have
several advantages over other calcium phosphate transfection techniques including providing for controlled
loading of pDNA and enhanced pDNA entry (transfection) into the cell. The presentation will discuss the findings
of these novel nanocarriers alone and as a nanocomposite with native polymers. Applications to tissue
engineering, particularly bone tissue engineering and comparison of the transfection performance with other gene
delivery systems will also be outlined.
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Shree, Anu Poster, M-TEC

Mechanical strain regulates bone synthesis via suppression of proinflammatory genes
and upregulation of collagen type-lal, osteocalcin, osteopontin, and TGF-$1

Anu Shree, Long P, Gassner R, Ganta SR, Piesco NP, Agarwal S. . University of Pittsburgh, Pittsburgh, PA

In bone, biomechanical stimuli regulate bone homeostasis. This is of utmost importance for all considerations in
bone tissue engineering. Our long term goals are to understand how mechanical signals are converted into
biochemical events that result in bone formation and remodeling. The aim of this study was to examine the
effects of mechanical strain on bone synthesis, especially during compression derived bone damage and
inflammation. This is of particular interest in human osteoblast-like periodontal ligament cells, which induce bone
resorption at compression sites and bone deposition at tension sites. It was our hypothesis that intracellular
actions of tensile strain may inhibit IL-1Bactions and induce bone synthesis associated proteins, thus inducing
bone synthesis at tension sites. We show that equibiaxial cyclic tensile strain (TENS) is a critical determinant of
PDL cell metabolic functions, and inhibits mRNA expression and synthesis of multiple IL-1B . induced
proinflammatory genes, such as cyclooxygenase-2, matrix metalloproteinase (MMP)-1 and MMP-3 synthesis.
Additionally, TENS as a potent antagonist of IL-1Bactions, inhibits the IL-18 signal transduction cascade.

Specifically, TENS inhibits nuclear transactivation of NF-kB. The subunit structure of NF-kB involved in TENS
actions comprised of p65 and p50. The TENS-mediated inhibition of nuclear translocation of NF-kB was due to
the inhibition of phosphorylation and proteolytic degradation of I-kBf3, but not I-kBat. Furthermore, the inhibition of
proinflammatory genes was paralleled by concurrent expression of mRNA for osteoinductive proteins such as
collagen type | a1, TGF-B1, osteocalcin, and alkaline phosphatase in PDL cells. The present findings are the first
to show that intracellular signals generated by low magnitude of mechanical tensile strain interfere with one or
more critical step(s) in the signal transduction cascade of rhiL-13 which inhibit nuclear translocation of NF-kB.

These intracellular events may be critical in the bone deposition at the sites experiencing tension in response to
applied mechanical forces. NIH DE13799 and AT00646.

Simmer, J. P. Oral, AADR
Kallikrein 4: Activation of the Zymogen and Requirement for Glycosylation

J. P. Simmer, University of Michigan; O. Ryu, University of Pittsburgh

Objectives: to express recombinant KLK4 in various eukaryotic and prokaryotic systems, as well as to isolate the
native protein from developing teeth, and to use these proteins to characterize how KLK4 zymogen is activated, to
determine if glycosylation is required for KLK4 activity, and characterize how KLK4 digests amelogenin. Methods:
Pig KLK4 was successfully isolated from developing enamel matrix, expressed in bacteria with and without the
propeptide, and expressed in sf9 cells using the baculovirus systems, and in human kidney 293 cells. All forms
were purified and characterized by N-terminal sequencing. Activity was determined by zymogram analyses and
by cleavage of fluorescent peptides. The enzyme was deglycosylated using deglycosidase-F. We used native
KLK4 to digest amelogenin and characterized the cleavage products by N-terminal sequencing and mass
spectrometry. Results: 1) Zymogen Activation: The proKLK4 was activated in vitro by thermolysin and
recombinant pig enamelysin, but not by native KLK4. These results were confirmed using a fluorescent peptide
analogue of the KLK4 propeptide-enzyme junction, 2) Native KLK4 appears as a doublet at 37 and 34 kDa on
SDS-PAGE. Removal of N-linked oligosaccharides by digestion with deglycosidase-F reduced the doublet to a
single band at ~28 kDa, demonstrating that the active enzyme is glycosylated, and that the 37 and 34 kDa forms
differ only in their number of glycosylation. Deglycosylation was associated with a total loss of proteolytic activity.
3) We identified 11 KLK4 cleavage sites in amelogenin protein, demonstrating that KLK4 degrades amelogenin
and is likely to participate in the degradation of enamel proteins in vivo. Conclusions: MMP-20, but not KLK4 can
activate the KLK4 zymogen; glycosylation is necessary for web-J Dent Res: Abstract # KLK4 activity; and KLK4
efficiently degrades amelogenin. This study was funded by NIDCR grant DE12769.

web-J Dent Res: Abstract # 1550 (2003)
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Smith, C. E. Poster, AADR

A Simple Spectrophometric Technique for Quantifying Amelogenin Against BSA Based on
Pyrogallol Red

C. E. Smith?, D. Lee Chong', O. Ryu?, J. P. Simmer® (*"McGill University, Canada; *University of Pittsburgh, USA;
3University of Michigan, USA)

It is well known that the main matrix protein in developing enamel, amelogenin, shows poor color development when
analyzed by common spectrophotometric methods for estimating protein concentration in solution such as the Bradford,
BCA, and Lowry assays. This creates problems in constructing standard curves for amelogenin since cheap and
abundant proteins like BSA diluted to the same concentrations as amelogenin give darker reactions, and the standard
curves made from them grossly underestimate the “real” amelogenin content of an unknown sample by 60% or more.
Objectives: The purpose of this study was to examine alternative protein assays for better correspondence of
amelogenin to BSA; these were the copper-based ‘Non-interfering Protein Assay™’, (Geno Technology Inc.; NI assay)
and the pyrogallol red-molybdate ‘Microprotein-PR™’, assay (Sigma Diagnostics; PR assay) used clinically for
estimating total protein in urine and cerebral spinal fluid. Methods: Recombinant mouse (rM179 and rM166) and pig
(rP172) amelogenin and BSA were weighed on a microbalance and dissolved at a stock concentration of 2 mg/ml in
deionized water. Assays were carried out as per manufacturer instructions and reaction tubes were read after 20 min
(NI assay) or 3 min (PR assay) on a Turner Model 690 spectrophotometer. Results: Amelogenin showed
underdevelopment of color relative to BSA in the NI assay (57% correspondence), but amelogenin showed a slightly
stronger color than equivalent amounts of BSA in the PR assay (116%). Conclusions: Another very useful feature of
the PR assay is that protein-dye complexes can be pelleted inside the assay tubes and then dissolved directly into
sample preparation buffer for characterization of the proteins by SDS-PAGE (Williams and Marshall, J. Biochem.
Biophys. Methods, 47:197-207,2001). Supported by USPHS Grant DE13237.

web-J Dent Res: Abstract # 0700 (2003)

Spallek, Heiko Poster, ADEA
Adaptive Hypermedia for Online Dental Education

Heiko Spallek, Titus Schleyer, Center for Dental Informatics, School of Dental Medicine, University of Pittsburgh

Purpose: Traditional online dental education courses cannot take individual learner characteristics into account.
The purpose of this study is to evaluate if advances in Adaptive Hypermedia (AH) research can be applied to
online dental education courses in order to match different learning styles and levels of preexisting knowledge to
make learning more efficient and effective.

Courses and supplemental lecture material using static Web-pages are widely used in dental education. However,
such resources follow a one-size-fits-all approach. Adaptive hypermedia (AH) is an emerging research direction
focusing on systems which try to overcome the problem that users with different goals and knowledge may be
interested in different pieces of information presented about a topic. The presented course, "Information Retrieval
for Dental Professionals", exploits various concepts of AH by collecting data (learning goal, learning style, result of
pre-assessment test) in order to create a model of the individual user. Based on this user model, the system
adapts itself dynamically using active and passive curriculum sequencing and adaptive presentation.

Active sequencing selects the subtopics which fit the user's learning goal and existing knowledge. Passive
sequencing provides suggestions for remediation based on test results throughout the course. The results of
these tests continuously refine the user model. Adaptive presentation modifies the content of each subtopic based
on the user's current knowledge.

<b>Evaluation:</b> The first steps of a complete evaluation of the new learning environment included cognitive
walk-throughs and expert reviews.

<b>Results of cognitive walk-throughs:</b> The cognitive walk-throughs were designed to solve anticipated
problems before bringing the course to users for testing. Several obstacles, such as misleading labels, confusing
options during enroliment and missing guidance on the start page could be fixed.

<b>Results of the expert reviews:</b> The general feedback was positive from all experts. They encouraged a
continuation of the effort and supported strongly the new approach of using AH for online dental education.
Conclusion: The results of the expert reviews indicate that the use of AH concepts is feasible for the development
of online dental education courses. Therefore, the next step of research should compare the effectiveness and
the efficiency of the prototype system in a real-world environment.
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Strassberg, M. B. Poster, ASHG

A Twin Study of ADHD.

M.B. Strassberg’, L. Murrelle??, L. Corey**, M.L. Marazita* > ¢, B.S. Maher" ®, M.M. Vanyukov* ’. 1) University of
Texas, Houston Health Science Center, Houston, TX; 2) Mid-Atlantic Twin Registry, Virginia Commonwealth University,
Richmond, VA; 3) Virginia Institute for Psychiatric and Behavioral Genetics, Virginia, Commonwealth University,
Richmond, VA; 4) Department of Human Genetics, Graduate School of Public Health, University of Pittsburgh,
Pittsburgh, PA; 5) Cleft Palate-Craniofacial Center, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA;
6) Department of Oral and Maxillofacial Surgery, University of Pittsburgh, Pittsburgh, PA; 7) Center for Education and
Drug Abuse Research (CEDAR), Department of Pharmaceutical Sciences, University of Pittsburgh, Pittsburgh, PA.

Attention Deficit/ Hyperactivity Disorder (ADHD) is a significant public health problem. The main purpose of the
present study was to evaluate the heritability of liability to ADHD and its dimensions in preschool aged children.
This study used model-fitting to estimate genetic and environmental contributions to the variation in the core
behavioral dimensions associated with ADHD in two sets of young twins, aged 1 -5 years. Data from the CBCL 1 -
5 years was obtained for 21 pairs of monozygotic (MZ) twins and 21 pairs of dizygotic (DZ) twins enrolled in the
Pittsburgh Registry of Twin Multiplets (PRIM). Data from the Young Twins Survey was obtained for 101 pairs of
MZ twins and 147 pairs of DZ twins enrolled in the Mid-Atlantic Twin Registry (MATR). Univariate analyses
supported a substantial contribution of genetic factors in the expression of inattention, impulsivity/hyperactivity
and ADHD problems in males, and a lesser contribution of genetic factors involved in the expression of these
traits in females. Bivariate analyses indicated that the correlation between attention and hyperactivity/impulsivity is
genetically mediated. Conclusion: Genetic factors are important in variation in the expression of the separate
dimensions of ADHD and in the covariation between them in young children. The extent of genetic effect differs
between males and females.

Am J Hum Gen 71 (suppl):281 (642); 2002

Thomas, J. G. Poster, AADR

Defining Appalachian Communities by Antibiotic Resistance Profiles for Oral
Staphylococcus aureus

J.G. Thomas?!, D.E. Yakubu?, J. Karakiozis', C.A. Martin’, R.J. Crout', W. Bretz®, and R. Weyant®, "West Virginia
University, Morgantown, USA, *Aberdeen University Medical School, United Kingdom, *University of Pittsburgh, PA,
USA

West Virginia population exhibits severe dental disease with 1/3 of the adult population under 35 missing 6 or
more teeth, while 31% are edentulous. A pilot study was performed in 200 for two Appalachian counties (Webster
and Nicholas of WV to obtain health behavioral information, oral and pharyngeal microbial specimens from
sentinel families. The initial culture comparisons for Staphylococcus aureus, Candida albicans and Streptococcus
pyogenes were reported earlier. OBJECTIVES: Here we report: 1) MICs, 2) Resistant phenotypic patterns, 3)
MIC 50 /MIC 90, and 4) cluster of similar resistance clone for six oral antibiotics to pharyngeal Staphylococcus
aureus, comparing the data to South East Regional, US data and WVU Hospitals. METHODS: Susceptibility
testing was performed on pharyngeal Staphylococcus aureus isolates from 56 mother-child pairs including 21
mother-father-child participants by the Etest, a gradient-elution technique (AB Biodisk, Upsala, Sweden). A
dendrogram for resistant cluster anaylsis was compiled from MIC data using the method of D.E. Yakubu.
Electronic surveillance for comparative resistant profiles was compiled via the TSN Database — USA (Herndon,
VA). RESULTS: Distinct differences (p<-0.05) among regions were recognizable with the Resistant Phenotypes,
the MIC Distribution and the comparison of MIC 50/MIC 90 for 28 positive pharyngeal Staphylococcus aureus
specimens. Clindamycin showed the greatest variability. Isolates from the Appalachian Counties has lower
MIC’s and were more homogeneous. Three most resistant antibiotics were cipro>oxacillin>erythromycin.
Resistant cluster analysis of the Appalachian isolates revealed seven mutli-isolate resistant clusters, with two to
seven Staphylococcus aureus members in each, the largest comprising one quarter of all the isolates tested.
Using Dice Coefficient of Similarity of 70-80% suggested that the child isolates were derived from those of their
parents. CONCLUSION: Staphylococcus aureus MIC data analysis by 4 methods revealed significant
differences for resistant profiles from the US, Southeast and WVUH compared to two Appalachian WV counties.
This study is the first to use oral MIC data to unmask isolate relatedness and define similarities amongst a closed population.

web-J Dent Res: Abstract # 1090 (2003)
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Uygur, C. Poster, AADR
Association of a Vitamin D Receptor Polymorphism with Turkish Periodontitis Patients

C. Uygur1, T.Hart’, Y. Zhangz, and E. Firatli', 1University of Istanbul, Turkey, 2University of Pittsburgh School of
Dental Medicine, USA

Objectives: The role of genetic factors in the pathogenesis of early onset periodontal disease (EOP) are not
enigmatic anymore. The most outstanding characteristic of periodontal diseases is alveolar bone loss and recent
studies are concentrated on the genetic factors affecting the pathogenesis of periodontal diseases in this aspect.
The genetic polymorphisms of vitamin D has been reported to be related with diseases associated with bone loss.
Since EOP is a convenient model for genetic studies of periodontal disease with the evidence for genetic risk
factors, we found it rational to inspect the relation between EOP and vitamin D receptor polymorphisms.
Methods: 43 subjects with localized aggressive periodontitis (LAP), 56 subjects with generalized aggressive
periodontitis (GAP) and 61 subjects with chronic periodontitis (CP) and 115 controls with no history of periodontal
disease were included in the study. A restriction fragment length polimorphism (RFLP) for Taql in the VDR gene
was analyzed by PCR, followed by restriction digestion and gel electrophoresis. Results: The genotpye
distribution in LAP group was %46(n=20), %40(n=17), %14(n=6), GAP group was %36(n=20, %50 (n=28),
%14(n=8), CP group was %54(n=33), %30(n=18), %16(n=10) and the control group was %29(n=33), %53(n=60),
%18(n=21) respectively for TT, Tt and tt (the “t” and “T” represent the alleles “with” and “without” Tagl RFLP).
%66(n=57) and %34(n=29), %61(n=68) and %39(n=44), %69(n=84) and %31(n=38), %55(n=126) and
%45(n=102) were allele frequencies representing T and t for the LAP, GAP, CP and Control groups respectively.
Statistical analysis were made with chi square test. The results revealed a significant (P<0.05) difference in the
CP group for TT genotype compared to controls. Conclusion: The results indicate positive correlation between
VDR polymorphism and CP in Turkish population.

Abstract # 2270 (2002)

Vecchione, Lisa Oral, IADR
Tooth Agenesis Associated with Polymorphisms in MSX1 and PAX9

Lisa Vecchione, P.S. Hart, M.D. Michelac, M.C. Gorry, J. J. Sciote, T.C. Hart (University of Pittsburgh)

With recent advances in molecular biology and human genetics, the specialty of orthodontics now endeavors to
identify genes associated with variations in craniofacial growth and dental development to better understand the
etiology of dentofacial orthopedic conditions. Objective: To identify genetic polymorphisms in the transcription
factor genes MSX1 and PAX9 in individuals with dental agenesis. These polymorphisms were compared within
family members and to control subjects. Methods: DNA samples were obtained from 10 subjects with dental
agenesis and 35 controls from the orthodontic & pediatric clinics at the University of Pittsburgh. PCR primers were
designed to amplify the entire coding regions of the MSX1 and PAX9 genes. The PCR amplification products
were sequenced using BigDye terminator chemistry and an ABI 3700 DNA Analyzer. The sense and antisense
strand of each PCR product was directly sequenced and compared to genomic reference sequences
(GENBANK). Results: Sequence analysis identified three single nucleotide polymorphisms (SNPs) in tooth
agenesis patients: two in MSX1 (exon 1 and exon 2) and one in PAX9 (exon 3). A C-T transition in MSX1,
resulting in an A34G substitution, was found in 2 patients and in 14% of controls. A second MSX1 SNP, a C-G
transversion resulting in an R170G substitution, was found in 3 affected individuals. This SNP was not found in
controls. Sequencing of PAX9 revealed a G-C transversion, resulting in an A232P substitution, in 80% of
affecteds. This SNP was also present in 50% of controls. Conclusions: We have identified 3 SNPs that result in
amino acid changes in the 2 genes that have been reported to have mutations associated with hypodontia. Two of
these SNPs are also present in controls, suggesting they may be common gene variants. One MSX1 SNP,
R170G, was identified only in tooth agenesis patients with affected incisors and may be etiologically important.

web-J Dent Res: Abstract # 1256 (2003)
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Vieira, AR Poster, ASHG/AADR

MSX1 Variant Is Associated With Cleft Lip/Palate In A South American Population (ASHG).
MSX1 And TGFB3 Are Associated To Nonsyndromic Oral/Facial Clefts In South America (AADR).

AR VIEIRA" 2, IM ORIOL?, EE CASTILLA?, ME COOPER*, ML MARAZITA* JC MURRAY" "Dept Pediatrics, Univ lowa, lowa City IA;
2ECLAMC at UFRJ, Rio de Janiero, Brazil; *(ECLAMC at Fiocruz, Rio de Janiero, Brazil and CONICET, Buenos Aires, Argentina;
“Division of Oral Biology and Dept of Human Genetics, University of Pittsburgh, Pittsburgh PA.

ECLAMC (Estudio Colaborativo Latino Americano de Malformaciones Congenitas or Latin American Collaborative Study of
Congenital Malformations) is a program which has investigated the causes of congenital malformations and their frequencies in Latin
American hospitals since 1967. Beginning in January 1998, ECLAMC has collected biological samples from children with
nonsyndromic oral-facial clefts and their mothers for molecular analysis. Nonsyndromic oral-facial clefts are common congenital
malformations known to occur in approximately 1/1000 live births in the ECLAMC hospitals. The present study used the transmission
disequilibrium test (TDT)-based analysis to detect non-Mendekian transmission of one DNA sequence variant in MSX1 to 217 South
American children from their respective mothers. The anonymous markers D7S1797 and two others derived from a published
sequence for chromosome 1 (HS272L16 Accession #AL023754) were also evaluated, and there was no evidence of genome-wide
transmission distortion. The results show strong association between nonsyndromic cleft lip with/without cleft palate and MSX1
(p=0.002) but not for cleft palate only and MSX1 (p=0.33). When cleft lip only cases were analyzed separately, the association with
MSX1 was not as strong (p=0.025). Also, there was no association between cleft lip with cleft palate and MSX1 (p=0.111). When
cleft lip with cleft palate and cleft palate only cases were analyzed together, we did not find association with MSX1, although the
values were borderline (p=0.06). The result supports previous linkage and linkage disequilibrium findings with MSX1 in humans and
mice and suggests that MSX1 mutations make a substantial contribution to clefts in South American populations.

Weinberg, S. M. Poster, ASHG

Ultrasound Analysis of Orbicularis Oris Muscle Defects in Relatives of Individuals with Cleft Lip with
or without Cleft Palate and Their Relatives

S. M. Weinberg', K. Neiswanger®, R.A. Martin?, M.P. Mooney1, R.S. Faix?, B.S. Maher', S.S. Petiprin', K.M. Bardi', R.F. Giles", A.
Bowen?®, M.L. Marazita'. 1) Sch Dental Med, Univ Pittsburgh, Pittsburgh, PA; 2) St Louis Children's Hospital, St Louis, MO; 3)
Childrens Hospital, Pittsburgh, PA.

Oral-facial clefts affect between 1 in 500 to 1000 births worldwide. Like many other complex phenotypes, the search for susceptibility
loci has had limited success. Recently, however, a sub-clinical defect of the orbicularis oris (OO) muscle, was detected through
ultrasound in the first-degree relatives of children with CL/P. It has been hypothesized that OO defects may represent an alternative
phenotype for gene mapping in families with CL/P. Herein, we present an analysis of OO muscle defects in unaffected relatives of
CL/P probands ascertained as part of a large multiplex family study on the cleft phenotype and genotype. Ultrasound images were
collected from unaffected relatives (n=69) and scored quantitatively and qualitatively by multiple raters for OO muscle defects.
Measures from unaffected relatives were compared to those of 52 previously published controls. OO muscle defects were present in
52.3% of the relatives of CL/P probands versus 13.5% of controls (2 = 19.07, p<.0001). These results support the hypothesis that OO
muscle defects are a subclinical indicator of increased susceptibility to CL/P. In addition, OO muscle defects may provide an
alternative phenotype for mapping genes underlying CL/P. NIH grants DE13076 and RR00084.

Am J Hum Gen 71 (suppl):264 (536); 2002

Weyant, Robert
Dental Status, Periodontal Disease and Weight Change in Older Adults

R.J. Weyant, S. Kritchevsky, W. Bretz, P. Corby, A. Newman

Objective: to determine the association between periodontal disease and weight loss in elderly cohort. Design: a longitudinal design
was used with participants from the Health Aging and Body Composition (Health ABC) cohort study to determine the association
between periodontal disease status and weight loss of at least 5% of baseline body weight over a period of two years was assessed.
Setting: Participants were examined in research clinics in Pittsburgh, PA and Memphis, TN. Participants: were a randomly selected
subset of 1053 individuals from the Health ABC exam, who were at least 65 years of age, ambulatory and community dwelling at
baseline. Measurements: Periodontal disease was measured as mean pocket depth and attachment loss; extent of pockets with at
least 6mm probing depth; extent of bleeding on probing and tissue inflammation. Results: In logistic regression models adjusting for
variables that may explain weight loss, extent of periodontal pockets with at least 6mm probing depth remained a significant predictor
of weight loss (OR=1.53; 95% CI: 1.32, 1.77). Conclusion: Periodontal disease may be causally related to weight loss in the elderly
and thus may increase risk of morbidity and mortality.

Journal of the American Geriatrics Society; Gerontologist 2001; 41 (spec iss); Abstract # 105 (2001)
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Wright, J. T. Poster, AADR

Generalized Hypoplastic Amelogenesis Imperfecta Associated with a Novel Enamelin Mutation

J.T. Wright, University of North Carolina- School of Dentistry, Chapel Hill, USA, W.K. Seow, The University of Queensland,
Brisbane, Australia, T.C. Hart, University of Pittsburgh, PA, USA, and P.S. Hart, University of Pittsburgh, USA

Two distinct amelogenesis imperfecta (Al) phenotypes are associated with different enamelin gene (ENAM) mutations. The
local hypoplastic phenotype is associated with a single nucleotide change (c.157A>T) that causes a truncated enamelin
protein (52 vs 1142 AA). The generalized hypoplastic phenotype results from a splice donor site mutation (c.534+1G>A) that is
predicted to result in an in-frame 20 AA deletion (Alanine158 to Glutamine178). Objective: The purpose of this study was to
evaluate the genotype and phenotype in a family with autosomal dominant hypoplastic Al (ADHAI). Methods: An extended
family with ADHAI was evaluated by clinical and radiographic examination. DNA was extracted from whole blood and the
ENAM gene sequenced using multiple primer sets and an ABI 3700 Automated DNA Analyzer. Results: DNA analysis showed
that individuals with thin enamel had a single base deletion (g.8344delG). This G occurs in a string of Gs, making it difficult to
predict the effect on the RNA and the protein. Most likely this mutation introduces a frame shift and premature stop codon. The
putative chimeric protein would have 81 novel amino acids and be 276 amino acids (p.197fsX277) compared with the 1142 AA
wild-type protein. Affected adults had generalized smooth hypoplastic enamel. Younger individuals not only showed
generalized thin enamel but also small horizontally aligned pitting similar to that seen in local pitted autosomal dominant Al.
Conclusions: In contrast to the other ENAM mutations, (Rajpar et al., 2001; Mardh et al., 2002) the (g.8344delG) ENAM
mutation reported here results in phenotypic characteristics of both the previous cases. ENAM gene mutations are associated
with a spectrum of phenotypes having enamel hypoplasia as their hallmark. Different mechanisms including haploinsufficiency
(local hypoplastic) versus a dominant negative effect (generalized hypoplastic) could account for the markedly different
phenotypes associated with different ENAM mutations. Supported by NIDCR Grant RO1 DE12879

web-J Dent Res: Abstract # 1227 (2003)

Zhang, Yingze Poster, AADR
N-Formyl Peptide Receptor Polymorphisms in Aggressive Periodontitis Patients

Y. Zhang', D. Pallos?, C. Uygur®, E. Firatli®, J.R. Cortelli?, R. Syed', P.S. Hart', M.C. Gorry', and T.C. Hart', " University of
Pittsburgh, USA, 2 University of Taubaté, Brazil, 3 University of Istanbul, Turkey

Neutrophil anomalies are reported to be etiologically important in certain forms of Aggressive Periodontitis. Among these,
molecular alterations of two codons (at nt329t-c, codon110 phenalanine-serine and at nt378c-g, codon 126 cysteine-
tryptophan) in the second intracellular loop of the FMLP receptor molecule have been proposed to play a role in the decreased
chemotactic activity reported for some LJP patients. Objective: to evaluate the generality of these previously reported FMLP
receptor alterations in periodontitis patients we evaluated this interval of the FMLP receptor gene by direct DNA sequencing.
Method: 103 individuals (88 periodontitis, 15 healthy) with localized, generalized and rapidly progressive forms of Aggressive
Periodontitis, Chronic Periodontitis and healthy controls from several populations including Brazil, Turkey and North America
were tested. A 583 bp interval of the FLMP receptor gene spanning the coding region for codon 110 (Phe-Ser) and 126 (Cys-
Try) was PCR amplified from genomic DNA. The PCR products were purified and sequenced using automated DNA
sequencing with BigDye chemistry using an ABI DNA analyzer (3700 or 310). Sequences were blasted against the FMLP
sequence (GenBank Accession #4503778). Result: Neither of the previously reported LJP associated DNA changes at nt329
and nt378 were detected in any of the 206 alleles tested. Four SNP polymorphisms were identified, including the previously
reported nt301g-c, and 3 novel polymorphisms (nt306t-c, nt348c-t-g and nt546¢-a). Except the nt348c-g that changes the
amino acid from lle to Met, the other 2 novel SNPs do not introduce amino acid changes. Conclusions: Results of this study
did not find either the 329t-c or 378c-g polymorphisms in the 103 individuals tested. These data do not support the hypothesis
that a molecular alteration of nt329 or nt378 in the second intracellular loop of the FMLP receptor molecule plays an etiologic
role in Aggressive Periodontitis.

Abstract ID # (2268)
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Student Researchers and Their Mentors

Student Year Mentor(s) Department
Brar, Pardeep 4t Dr. Paul Moore Dental Public Health
Cunningham, Kari* CGS | Dr. Nina Markovic Dental Public Health
Gray, Benjamin 2n Dr. Velpandi Ayyavoo Infectious Diseases &
Microbiology GSPH
Huynh, Loc 4" Dr. James Wallace Restorative Dentistry
Kim, King 3 | Drs. Thomas Hart Genetics
and Mary L. Marazita
Kogan, Diana 3 Dr. Bobby Collins Oral Medicine and Pathology
Landau, Meredith 15t Dr. Nina Markovic Dental Public Health
Link, Jason** 15t Dr. James Sciote Orthodontics
Schaefer, Adam 3 Dr. Sudha Agarwal Oral Medicine & Pathology

* College of General Studies
** No abstract or other material available
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Brar, Pardeep

Prevention of Post-operative Pain and Trismus Following Third Molar
Surgery: A Randomized Control Clinical Trial Comparing Pre-operative
Rofecoxib 50 mg, Intra-operative Dexamethasone 10 mg, and Placebo.
Brar P, Costello BJ, Smiga ER, Zajack VL, Moore PA.

Oral, AADR

2 Crout, Richard Evaluation of a Combined Dental and Medical Admissions Preparation Poster, ADEA
for Price, Shelia Summer Program. Price, S.*, Crout, R., Wheeler, C., Clausell, P. Wearden,
S., Tennant, S.
3 Crout, Richard Tobacco Risk Awareness Among Rural and Urban Fourth Graders: Poster, AADR
for Glover J. Evaluation of a Potential Intervention. Glover J, Turak R, Ford L, Wearden
S, Crout R.
4 Crout, Richard Evaluation of a Collaborative Diversity Forum for Entering Dental and Poster-ADEA
Price, S. Medical Students. Price, S.*, Cather, A., Crout, R., Wearden, S.
5 Cunningham, Kari Patient Preference Regarding Dentist Selection. Cunningham K, Markovic College of
N, Hamilton, MK General Studies
6 DiBarry, Katrina Ensuring Portfolio Success. DiBarry KL, Riccelli AE. Dental Hygiene Poster, ADEA
Program,
7 Ghoulum, Fadel Periodontitis and Preterm Labor: Maternal and Neonatal Outcome. F 37Yr
Ghoulum F, Vallejo MC, Famili P, Ramanathan S, Suzuki JB. Periodontics
Resident
8 Hart,Thomas Clinical and Genetic Characterization of Familial Juvenile Hyperuricemic Poster, ASHG
Neuropathy. Hart TC, Gorry M, Zhu H, Barmada MM, Bleyer AJ. .
9 Huynh, Loc Q. An Evaluation of a Standard and Modified Technique for Using Lucifer Poster, AEDA
Yellow CH Fluorescent Dye to Trace the Mental Nerve. Wallace JA,
Klepsky DJ, Huynh LQ.
10 | Kim, King Relationship of Genetic Variance in Coding Regions of the MSX-1 Gene to Poster-Hinman
non-syndromic Cleft Lip with or without Cleft Palate Patients and Controls.
Kim K, Hart TC, Marazita M, Gorry MC.
11 | King, Bryan King, B. Amelogenin Gene Splice Product A-4. King B, Sfeir C. 37Yr
Periodontics
Resident
12 | Kogan, Diana Loss of Chemokine CXCL14 Expression in Oral Squamous Cell Carcinoma Poster, IADR
(SCC) as a New Mechanism of Tumor Escape from Immune Recognition.
Kogan D, Collins B, Watchmaker P, Perez L, Tourkova |, Shurin GV, Shurin
MR.
13 | Landau, Meridith Oral Cancer Community Outreach Project. Landau M, Markovic N, Dean’s Summer
Hamilton, MK. Scholar
14 | Maher, Brion Cladistic Analysis of MAOA Haplotypes and Association with the Risk for Poster, ASHG
Attention Deficit Hyperactivity Disorder. B.S. Maher, B. Devlin, Marazita ML,
Vanyukov MM, Ferrell RE.
15 | Neiswanger, Bilateral Asymmetry in a Chinese Sample with Nonsyndromic Cleft Lip With | Poster, ASHG
Katherine or Without Cleft Palate. Neiswanger K, Cooper ME, Holmes WS, Liu Y-E2,
Melnick M, Marazita ML.
16 | Ryu, Okhee Characterization of HGF by Immunohistochemistry with SOS1 Antibody and | Poster, IADR
Growth Rate of Cultured Fibroblasts. Pallos D, Ryu O, Piesco N, Hart PS,
Reinhart T, Cortelli JR, Hart TC
17 | Sfeir,Charles Non-collagenous Bone/Dentin ECM Proteins Synergize with BMP-2 to Poster-
Regulate Osteoblast Function, Jadlowiec JA, Campbell P, Sfeir C. McGowen
Institute
18 | Spallek, Heiko Adaptive Hypermedia for Online Dental Education. Spallek, Heiko, Poster-ADEA
Schleyer, Titus.
19 | Weinberg, Seth Ultrasound Analysis of Orbicularis Oris Muscle Defects in Relatives of Poster, ASHG

Individuals with Cleft Lip with or without Cleft Palate and Their Relatives.
Weinberg SM, Neiswanger K, Martin RA, Mooney MP, Faix RS, Maher BS,
Petiprin SS, Bardi KM, Giles RF, Bowen A, Marazita ML
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