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School of Dental Medicine
Annual Spring Research Symposium
Wednesday, May 16, 2007
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Invited Speaker

Dr. Brian Schutte, Ph.D.
Associate Professor of Pediatrics

University of lowa
Department of Pediatrics
Division of Cardiology

“Mining the Pits: Genetic Lessons from Van der Woude Syndrome”

Van der Woude syndrome (VWS; OMIM #119300) is a highly penetrant, autosomal dominant
orofacial clefting disorder. VWS is characterized by clefts of the lip and or palate with
accompanying paramedian lower lip pits. Mutations in the transcription factor interferon
regulatory factor 6 (IRF6) account for most cases of VWS with limited evidence for locus
heterogeneity. Although VWS is a relatively rare disorder, common variants in IRF6 also
contribute to isolated cleft lip and palate, a common birth defect with a prevalence of about 1
per 1000 live births. Thus, IRF6 is a critical component of the molecular cascade driving
development of the lip and palate. Gene expression studies along with animal and cell culture
models are now providing additional insights into the role of this gene and others in the IRF6

developmental pathway in both facial and epithelial development.
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Past Guest Speakers

Dr. Ken Muneoka, Tulane University, Department of Cell and Molecular
Biology: “Human Digit Regeneration: Developing a Roadmap.”

Dr. Jeffrey C. Murray, University of lowa, Department of Pediatrics:
“From the Clinic to the Bench and Back: Craniofacial Anomalies.”

Dr. Arthur Veis, Northwestern University Medical School, Department of
Cell and Molecular Biology: “Relationships between Amelogenesis and
Odontogenesis during Tooth Maturation.”

Dr. George Stookey, Indiana University School of Dentistry, “New
Technologies for Caries Detection and Control.”

Dr. Raymond P. White, University of North Carolina: “Pathology with
Retained 3" Molars.”
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Letra, Ariadne Poster, ASHG
Defining Subphenotypes for Orofacial Clefts Based on Dental Development

Letra A, Menezes R, Granjeiro JM, Cooper ME, Marazita ML, Vieira AR. Oral Biology and Center for Craniofacial
and Dental Genetics, University of Pittsburgh, Pittsburgh, PA; Department of Biological Sciences, University of
S&o Paulo, Bauru, SP, Brazil; Department of Cellular and Molecular Biology, Fluminense Federal University,
Niterdi, RJ, Brazil.

Subjects with cleft lip/palate (C/P) present more dental anomalies (DA) than controls. It may be an indication that
DA are an extended phenotype of CL/P. 1,000 individuals, 500 with CL/P and 500 controls were examined to
determine presence of DA outside the cleft area such as tooth agenesis (TA), microdontia, supernumerary teeth
(ST), tooth impaction, tooth malposition, shape anomaly and transposition. Cleft individuals were divided
according to cleft completeness or incompleteness and laterality. Cleft cases presented significantly more DA
than controls (OR=8.72; 95% CI: 6.05-12.56). TA was most frequently observed affecting the left side in cases
with complete unilateral right clefts (p=0.01). Contrarily, cases with unilateral left clefts presented more TA on the
right side (p=0.01). Bilateral TA occurred more commonly in cases with bilateral clefts (p=0.04). TA affecting
upper teeth was more common to unilateral right clefts (p=0.02). Left lateral incisors were most frequently absent
in cases with unilateral right clefts (p=0.00001). The opposite was true for right lateral incisors, which were most
frequently absent in cases of unilateral left clefts (p=0.007). Cases with complete unilateral right clefts presented
more microdontia of upper teeth (p=0.00001). As for ST, most were observed in cases with unilateral left clefts
(p=0.002) with no significant differences when comparing side of the ST. Lower canines are more commonly
rotated (lingual surface facing buccal) than any other type of teeth in cleft cases (p=0.00001). The consistent
presence of DA on the opposite side of unilateral clefts with preferential TA of the lateral incisor could mean an
“unsuccessful” bilateral cleft, and, moreover, the genes that contribute to laterality of the cleft may be different
resulting in alternate phenotypes for DA also. Supported by NIH grants R21-DE016718, R01-DE016148, P50-
DE016215, and CAPES BEX341305-5, Brazil.

American Society of Human Genetics: Abstract #584 (2006)

Maher, Brion Oral, ASHG
Initial Discovery and Replication in Whole Genome Association Scans: A Sequential Analysis Approach
Maher BS, Weyant RJ, McHenry T, Marazita ML. University of Pittsburgh.

A major issue in whole genome association studies is replication. To address this issue, many two-stage designs
have been proposed. However, for many investigators, sample splitting will result in a sample size lacking power
to detect an initial discovery. Thus, many investigators are faced with the a priori decision of a two-stage design,
sacrificing the power of the full sample for initial discovery; or a single stage design, sacrificing the ability to
replicate an initial discovery. We propose a sequential analytic design that maintains the power of a single stage
design while providing the opportunity for replication in a single sample. The method follows the approach
proposed by O’Brien and Fleming (1979) for sequential clinical trials. Under the sequential design, samples can
be sequentially added in a planned number of interim analyses, while preserving a subset of the sample for
replication and maintaining the study-wise type | error rate. To simulate a large scale genetic association study,
we simulated 10,000 replicates of 10,000 SNPs (1 disease, 9999 null) in a sample of 1000 case-control (c-c) pairs
under a variety of genetic models. The samples were analyzed and compared under three analytic approaches:
two-stage (500 initial and 500 replication c-c pairs), the single stage with 1000 c-c pairs, and the sequential
design (performing 3 interim analyses while reserving the remaining sample for replication). We demonstrate that
the sequential design outperforms the two-stage design and maintains the power of the complete sample (single
stage) for initial discovery under every tested model. For example, at an odds ratio of 1.4, the power to detect
initial allelic association is 90.3% and 89.8% in the sequential and single stage designs respectively while it is only
19.0% for the two-stage design. The sequential design also has greater study-wise power to detect and replicate
an allelic association. At an odds ratio of 1.4, the power to detect and replicate a finding was 57.4% for the
sequential design and only 18.8% for the two-stage design. Lastly, we demonstrate that the sequential design
maintains the proper study-wise type | error rate.

American Society of Human Genetics: Abstract #182 (2006)
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Mansilla, Maria ePoster, ASHG
Variants in FOXE1 are Highly Associated with Non-syndromic Cleft Lip with or without Cleft Palate

Mansilla MA, Moreno LM, Johnson M, Bullard SA, Jugessur A, Lie RT, Wilcox A, Christensen K, McHenry TH,
Maher BS, Cooper ME, Chines P, Lidral AC, Marazita ML, Murray JC. U of lowa, lowa City, IA; U of Bergen,
Bergen, Norway; NIEHS, Durham, NC; U of Southern Denmark, Odense C, Denmark; U of Pittsburgh, Pittsburgh,
PA; NHGRI, NIH, Bethesda, MD.

Non-syndromic cleft lip with or without cleft palate (NSCL/P) is a common birth defect that results from genetic
and environmental factors. We are investigating genetic contributions to NSCL/P by using linkage and association
approaches. Our linkage scan meta-analysis from 7 different NSCL/P populations identified a major locus within
the 9922-q33 region (HLOD=5.3). For fine mapping, association was performed on extended families and nuclear
triads from Southeast Asia to map and identify gene(s) contributing to this signal which spans 50 Mb and contains
104 genes. 330 SNPs in that region were genotyped by CIDR on 220 multiplex families and 44 additional SNPs
were genotyped in specific genes on 300 nuclear trios. Modest association was seen for SNPs in the FOXE1
region (p=0.029, rs3758249). To confirm this finding, the same SNPs were genotyped in 922 nuclear triads from
Northern Europe (NE) and 203 from North America (NA) revealing significant results in all tested populations with
the strongest evidence found at rs37582493 with a combined p-value of 2 X 10x-6. Individual populations, NA
(p=0.0002) and NE (p=0.0008), were significant by themselves even when adjusted for multiple comparisons and
estimates of the attributable risk for FOXE1 ranged from 5% to 22%. Haplotype analysis showed a p-value of 7 X
10x-6 (rs3758249-rs894673). Sequence analysis of 60 NSCL/P cases with evidence of linkage to 9q failed to
disclose any common etiologic coding variants. But FOXEL1 lies in a 150 Kb LD block that could harbor one or
more regulatory regions in which a common variant could explain this association. Mutations in FOXE1 cause the
Bamforth-Lazarus Syndrome that includes cleft palate. This report provides evidence for a major role for FOXE1
in NSCL/P and adds to the number of specific transcription factors playing a role in facial morphogenesis in
humans.

American Society of Human Genetics: Abstract #1454 (2006)

Marazita, Mary Oral, ASHG

Candidate Gene Analyses for Nonsyndromic Cleft Lip (CL) with or without Cleft Palate (CP) in Families
from Six Countries

Marazita ML, Maher BS, Murray JC, Lidral A, Field LL, Goldstein-McHenry T, Cooper ME, Daack-Hirsch S,
Jugessur A, Riley B, Moreno L, Chines P. Center Craniofacial and Dental Genet, U of Pittsburgh, PA; U of lowa,
IA; U of British Columbia, Canada; Genome Technology, NHGRI.

Our research group identified several chromosome regions that reached genome-wide significance for containing
susceptibility loci for CL/CP, including 1q, 2p, 3q, 9q, 14q, 16p (Marazita et al 2005). To follow-up those results
1,476 SNPs from candidate genes and regions were genotyped using the lllumina platform by the Center for
Inherited Disease Research (CIDR). The study population consisted of 5,232 individuals (2,850 genotyped of
whom 1,008 were affected) from 499 families ascertained from six countries (Philippines, China, India, Turkey,
U.S.A,, Spain). Reported here are the family-based-association-test (FBAT) results. To control for multiple testing
and to include information from our previous genome scans, we performed a weighted approach to false
discovery rate (FDR; Roeder et al 2006). In this approach, per marker FBAT p-values were adjusted using a
weighting scheme devised from our published genome scan meta-analysis (Marazita et al, 2004) allowing for a
maximum 20% FDR. Analyses were done for the TOTAL dataset, CL, CLP, and CLCLP subsets (CL=families with
CL-alone affecteds, CLP=all affecteds have CL plus CP, CLCLP=some affecteds with CL and some with CLP).
SNPs in IRF6 are the only ones reaching formal FDR-adjusted significance in the TOTAL (p<10"7) and CLCLP
(p=7x10'5) datasets. Although not reaching formal significance, notable results include SNP’s on 9q in TOTAL
(p<0.001) and CLCLP (p=0.001), and on 6q in CLP (gene DDO, p<0.001). The 6q region has a 90% probability of
containing a gene for CL/CP (Gouvil et al, this meeting). Further genotyping suggests that FOXEL1 is likely to be the
associated gene on 9q (Mansilla et al, this meeting). In summary, IRF6 is confirmed as a susceptibility locus for
CL/P, and genes on 99 and 6q require additional confirmatory studies. NIH grants R01-DE09886, RO1-
DE012472, R37-DE08559, R01-DE016148, P50-DE016215, M01-RR00084; CIDR NIIH contract NO1-HG-65403.

American Society of Human Genetics (2006)
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Marazita, Mary Oral, ACPA

Extended Phenotypic Features in Nonsyndromic Orofacial Clefts: Panel Discussion on Clinical
Implications

Marazita M, Vieira A, Weinberg S, Mooney M, Nopoulos P, Jones M, Murray J. University of Pittsburgh and
University of lowa.

The orofacial cleft phenotype has usually been defined as a qualitative trait (i.e., affected or unaffected),
with additional information relating to the cleft status (e.g., cleft lip alone, cleft lip with cleft palate, complete
versus incomplete, unilateral versus bilateral). However, numerous lines of evidence suggest that orofacial
cleft phenotypes are far more complex than typically assumed and are characterized by a variety of
associated sub-clinical markers or endophenotypes. Recent studies consistently demonstrate that there
may be subepithelial defects in superficially unaffected relatives, and that both affected individuals and their
relatives are more likely to have differing facial morphology and dentition than do matched controls. If we
can broaden the cleft phenotype to identify non-cleft individuals at increased risk to be carrying cleft genes,
then our research efforts (for example, gene identification) will have increased power and our ability to
provide effective genetic counseling, particularly recurrence risk information, will be markedly improved. The
objective of this panel discussion is to provide a comprehensive review of several phenotypic features
associated with nonsyndromic orofacial clefts. These features include orbicularis oris (OO) muscle defects,
dental anomalies, craniofacial morphology, structural brain anomalies, lip print patterns, and velopharyngeal
incompetence (VPI). Evidence of each of these phenotypic features will be reviewed, and then panelists will
discuss the implications of expanded phenotypic features on clinical practice. Support provided by NIH
grants P60-DE-13076, R0O1-DE-016148 and R01-DE-09886.

American Cleft Palate-Craniofacial Association (2007)

Marazita, Mary Oral, ASHG
Introduction and Overview: Local versus Federal Regulations Regarding Genetic Studies in Humans
Marazita M. Center for Craniofacial and Dental Genetics, University of Pittsburgh, Pittsburgh, PA.

For many human genetics researchers, the current regulatory climate is a source of increasing concern,
depending on the specific policies of their local Institutional Review Boards (IRB). In this session, speakers
and panelists will address several aspects of this complex topic, such as: Is genetic research inherently
different from other research on human beings? What about genetic research on children? How does
federal policy become implemented at the local IRB, with specific reference to genetic risk and benefit
estimates? Are there consent issues specific to large-scale genomic studies with open-access databases?
Do regulatory bodies have a more constricted view of risk than research participants, and is this
appropriate? A final question and answer session will explore avenues by which human geneticists can
work more effectively with their regulatory counterparts to enable genetic research on human subjects,
while protecting them from exploitation or unnecessary risk.

American Society of Human Genetics (2006)
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McNeil, Daniel Poster, IADR
Oral Health in Pregnant Women in Appalachia: Using Motivational Interviewing

McNeil DW, Martins R, Mehta CM, and Crout RJ. West Virginia University, Morgantown, USA. West Virginia
University, Morgantown. West Virginia University School of Dentistry, Morgantown, USA.

Objectives: West Virginia, and other parts of Appalachia, suffer from a disproportionate burden of oral disease, in
addition to other health disparities. Pregnant women in West Virginia are particularly at risk, in that poor oral
health during pregnancy is related to negative pregnancy outcomes. For example, periodontal disease and poor
nutrition have been associated with higher rates of preterm births and low birth rate; oral health problems in the
mother are also related to the later development of childhood caries. Motivational interviewing may be an effective
oral health intervention during the “teachable moments” of pregnancy, in that it increases motivation and reduces
barriers, thus facilitating positive behavior change. Methods: Semi-structured focus groups were conducted with
pregnant women from diverse backgrounds in West Virginia to obtain information about oral health knowledge
and concerns, self-care practices, perceptions about oral health changes during pregnancy, and oral health care
access and utilization. Acceptability of motivational interviewing and oral hygiene instruction was also assessed.
Transcripts were analyzed using Interpretative Phenomenological Analysis (IPA), a qualitative analysis tool, to
identify themes that emerged from focus group discussions. Results: Participants reported that receiving
information about the importance and implications of oral health during pregnancy would positively impact their
decisions about health issues. Many participants identified economic and social barriers to oral health, stressing
the need for improved access to oral health services by pregnant women. Finally, participants preferred
motivational interviewing to oral hygiene instruction alone because they believed that the former intervention
would be individually tailored to each person. Conclusion: Motivational interviewing may be an acceptable and
thus potentially effective tool in the effort to reduce oral health disparities among pregnant women in West
Virginia. It has promise as a method to help women overcome actual and perceived barriers to maintaining or
improving oral health.

Web-J Dent Res: Abstract #2138 (2007)

Menezes, Renato Oral, ASHG
Cleft Families Have a Higher Risk of Developing Several Types of Cancer

Menezes R, Cooper ME, Bardi KM, Brandon CA, Vieira AR, Marazita ML. Oral Biology and Center for
Craniofacial and Dental Genetics, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA.

Individuals born with orofacial clefts have a shorter lifespan and a correlation between clefts and cancer has been
proposed. The Pittsburgh Oral-Facial Cleft study began in 1993 with the primary goal of identifying genes involved
in nonsyndromic orofacial clefts and has recruited 185 families in the Pittsburgh area. Families with two or more
individuals affected with orofacial clefts are preferentially recruited: therefore the study population is enriched by
cleft multiplex families. Cancer history data were obtained from 168 families (75 cleft families and 93 control
families) through a structured questionnaire. Out of the 75 cleft families, 70 families have two or more affected
individuals. Chi-square and Fisher exact tests were used to determine statistically significant differences between
cleft and control families. Overall, reported cancer history was higher in cleft families compared to control families
(p=0.0002); further, the occurrence of multiple types of cancers was also more common in the cleft families
(p=0.00001). Among the 16 types of cancer reported in the study families, brain (p=0.003), breast (p=0.009),
colon (p=0.0009), leukemia (p=0.005), liver (p=0.02), lung (p=0.02), prostate (p=0.01), skin (p=0.01), skin plus
melanoma (p=0.01), and stomach (p=0.04) cancer types were found more commonly in cleft families than in
control families. Our results suggest that individuals in multiplex cleft families have a higher susceptibility for
specific types of cancer. Future studies will investigate the role of genes in which mutations have been associated
with both cancer and clefts or other craniofacial anomalies (i.e., CDH1/E-cadherin, stomach cancer and clefts;
AXIN2, colon cancer and tooth agenesis; CLPTM1, prostate and clefts). This research is supported by NIH Grants
R01-DE016148, P50-DE016215, and M01-RR00084.
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Miller, Jeff (4™ Yr) Oral, IADR
Developmental Changes in Craniofacial Morphology in GDF-8 (Myostatin) Deficient Mice

Miller J, Vecchione L, Byron C, Cooper G, Barbano T, Hamrick M, Sciote J, and Mooney M, University of
Pittsburgh, PA, USA.

Objectives: Masticatory muscle function helps determine craniofacial morphology. GDF-8 (myostatin) is a muscle
transcription factor and a negative regulator of skeletal muscle growth. Mice homozygous for the myostatin
mutation demonstrate a sizable increase in masticatory muscle mass compared to normal mice. This study
examined the onset and relationship between increased masticatory muscle size and subsequent craniofacial
morphology in perinatal and adult mice homozygous for GDF-8 (myostatin) compared to wild-type controls.
Methods: Fourteen (8 wild-type and 7 GDF-8 -/- knock-out), 1 day old and 16 (9 wild-type and 7 GDF-8 -/- knock-
out), 180 day old male CD-1 mice were used in the present study. Standardized lateral and dorsoventral
radiographs were taken of each skull. The radiographs were computer scanned, traced, and 30 cephalometric
landmarks were identified on the radiographs. Twenty-three craniofacial measurements were made on the
tracings using Image J software. Significant mean differences were assessed using a group x age,two-way
ANOVA. Results: Myostatin knock-out mice had significantly (p<0.01) greater masseter muscle weight (by 6% at
1 day and 30% at 180 days) compared to wild-type controls. Qualitatively, myostatin knock-out mice at 180 days,
showed "rocker-shaped" mandibles, shorter and wider cranial vaults, and shorter and wider maxillae compared to
wild-type controls. Significant differences (p<0.05) were noted for mandibular body length and mandibular shape
index at both ages. Significant correlations were noted between masseter muscle weight and mandibular body
length (r=0.93; p<0.001), mandibular ramal height (r=0.91; p<0.001), and mandibular shape index (r=-0.73;
p<0.001) for combined ages. Conclusions: Results from mice deficient in myostatin suggest that masticatory
hypermuscularity is present prenatally and becomes more pronounced with age. This results in significantly
altered craniofacial morphology probably through altered biomechanical stress. These findings reiterate the
important role that masticatory muscle function plays on the ontogeny of the cranial vault, maxilla, and most
notably the mandible.

Web-J Dent Res: Abstract #0219 (2007)

Mishima, Hiroyuki Poster, ASHG
The Role of Wnt9b during Primary Palatogenesis

Mishima H, Bullard SA, Moreno LM, Busch T, Arcos-Burgos M, Valencia C, Hing A, Lammer EJ, Jones M, Robin
N, Maher BS, Cooper ME, McHenry T, Marazita ML, Lidral AC. Univ lowa, IA; Univ Pittsburgh, PA; Univ
Antioquia, Colombia; Children’s Hosp., Seattle, WA, Children’s Hosp., Oakland, CA; Children’s Hosp., San Diego,
CA,; Univ Alabama, AL; NIH, MD.

Cleft lip with or without cleft palate (CL/P) is a common human birth defect. Studies using a mouse strain with
spontaneous CL/P have identified 2 epistatically interacting loci, including the clIfl locus containing the Wnt9b and
Wnt3 genes. A retrotransposon insertion has been discovered downstream of Wnt9b (Juriloff et al. 2005),
suggesting Wnt9b is involved in primary palate development, which is corroborated by incompletely penetrant
CL/P occurring in Wnt9b null mice (Carroll et al. 2005). This study aims to characterize the role of Wnt9b during
primary palatogenesis. Mouse embryos from heterozygous Wnt9b null matings were observed at E16.5 to
determine frequency of CL/P. Eleven of 22 Wnt9b null embryos had clefts, whereas no clefts occurred in 25
wildtype embryos, and 1 of 35 Wnt9b null heterozygous embryos had cleft palate. In situ hybridization showed
both Wnt9b and Wnt3 are expressed in the facial ectoderm during primary palatogenesis. However, Wnt9b is
expressed in the ectoderm between the fusing medial and lateral nasal process whereas Wnt3 is not. Expression
of potential downstream genes, Bmp4, Cux1, Cux2, Msx1 and Fgf8 revealed incomplete penetrance with reduced
Fgf8 expression in the lateral nasal processes. Crabp1l, a neutral crest cell marker, showed reduced expression at
E11.5 in Wnt9b null embryos. No reduction in Axin2, Dkk1, and Fath, which are Wnt canonical pathway markers,
was observed. The Crabpl data suggests normal NCC migration at earlier stages, but loss of Crabpl induction or
decreased NCC survival at E11.5. Persistent Wnt canonical signaling suggests functional redundancy or Wnt9b
acts through a non-canonical pathway in the face. Reduced Fgf8 expression connects the Wnt and Fgf signaling
pathways during facial development. The syntenic region for clfl is on human 17q, and has been implicated in
human multifactorial CL/P. We hope to report results evaluating this region in humans.
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Modesto, Adriana Poster, IADR
Effect of Chlorhexidine-Copper/Zinc Formulations on Streptococcus mutans Biofilms
Modesto A, University of Pittsburgh, PA, USA; and Drake D, University of lowa, lowa City.

Objectives: Our previous studies have shown that combinations of chlorhexidine with copper or zinc exert
synergistic bactericidal activity against suspensions of S. mutans. The purpose of this study was to investigate the
efficacy of combinations of chlorhexidine and metal ions formulations on biofilms of Streptococcus mutans.
Methods: Light biofilms were prepared by growth of SM in TSB-YE supplemented with 1.0% glucose and 2.0%
sucrose for 48 hr. incubation. Dense biofilms were grown in TSB-YE supplemented with 1.0% glucose and 2.0%
sucrose during a 96 hr. incubation period with media change after 48 hr incubation. New biofilms were prepared
and exposed for 30 seconds to combinations of compounds (Chlorhexidine; Zinc; Copper; Chlorhexidine + Zinc;
Chlorhexidine + Copper). Control cells were exposed to distilled water. Biofilms were harvested and numbers of
bacteria were enumerated via spiral—plating and recorded. Data were analyzed by one-way analysis of variance
(ANOVA). Differences between groups were determined by Tukey-Kramer post-tests. Data were considered
different if p<0.05.

Results: Combinations of chlorhexidine and metal ions significantly reduced numbers of viable cells (p<0.05) by
3-4 orders of magnitude, depending on the concentration of antimicrobials. Interestingly, chlorhexidine-zinc
combination showed greater activity against light biofilms (p<0.05) whereas chlorhexidine-copper combination
showed greater activity against dense biofilms (p<0.05).

Conclusions: Chlorhexidine-copper and Chlorhexidine-zinc combinations were significantly more effective then
chlorhexidine alone in reducing numbers of viable cells of dense biofilms and light biofilms, respectively. These
combinations may be beneficial in reducing numbers of colonized Streptococcus mutans in the oral cavity. Further
studies should be conducted to investigate the clinical efficacy of these combinations and assess the potential of
these compounds as caries preventive agents.

Web-J Dent Res: Abstract #0625 (2007)

Mooney, Mark Poster, ACPA
Dural Track Morphology at the Coronal Suture in Craniosynostotic Rabbits

Mooney MP, Reed JC, Kovacik ME, Barbano T, Cooper GM, Losee JE, Siegel MI. Department of Anthropology,
University of Pittsburgh, Department of Physical Therapy, Duquesne University.

Background and Purpose: The dura signals the tissue of the cranial vault both mechanically and chemically to
affect the closure of cranial sutures. Premature suture closure may be a result of excessive dural thickness or
abnormal dural track orientation. The present study using a perinatal rabbit model of craniosynostosis was used
to test this hypothesis.

Methods: The left and right coronal sutures (n=200) from 100 preserved calvaria of New Zealand White rabbits in
age from 21 to 41 days postconception (PC) were used in this study. The groups included: wild-type (WTC)
normal control sutures (n=25); normal in-colony (ICC) control sutures (n=57); sutures with delayed onset
synostosis (~73 days PC) (DOS) (n=50); sutures with early onset synostosis (EOS) (~21 days PC) (n=68).
Polarized light microscopy (Leica stereo microscope with polarizing lenses) in conjunction with imaging software
(ImageJ) were used to measure collagen birefringence (the amount of dura) present in the interdigitating region of
each coronal suture. Digital images of each coronal suture at the interdigitating region were converted to 8-bit
grey scale ranging from 1 to 255 and quantified.

Results: Gross microscopic examination showed thickened and less parallel dual tracks in DOS and EOS sutures
compared to controls. Oneway ANOVA revealed significant mean grey scale differences among groups (F=47.5,
p<.001). Sutures with EOS had significantly more birefringence (mean=81.6; std=18.5) than sutures with DOS
(mean=64.5, std=16.8) and wild-type and in-colony normal control suture (WTC mean=53.0; std=11.4; ICC,
mean=48.4, std=12.5). No significant differences were noted between control groups.

Conclusions: These results demonstrate that there is more collagen present at the interdigitating zones in rabbits
with prematurely fusing sutures compared to controls. These data suggest that excessive collagen formation,
dural track thickening and subsequent tethering of the frontal and parietal bones may be a primary causal factor
for premature suture fusion in this model.

Main Objectives of Presentation: To elucidate a potential causal mechanism of nhonsyndromic craniosynostosis,
knowledge of which may help with the surgical and clinical management of infants with craniosynostosis

American Cleft Palate-Craniofacial Association (2007)
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Dural Track Morphology in Rabbits with Premature Coronal Suture Fusion

Mooney MP, Reed JC, Kovacik ME, Barbano T, Cooper GM, Losee JE, and Siegel MI. University of Pittsburgh,
PA, USA.

Objectives: The dura signals the tissues of the cranial vault both mechanically and chemically to affect the timing
of the closure of cranial sutures. Premature suture closure may be a result of excessive dural thickness or
abnormal dural track orientation. This study, using a perinatal rabbit model of craniosynostosis, was designed to
test this hypothesis. Methods: The left and right coronal sutures (n=200) from 100 preserved calvaria of New
Zealand White rabbits ranging in age from 21 to 41 days postconception (PC) were used in this study. The groups
included: wild-type (WTC) normal control sutures (n=25); normal in-colony (ICC) control sutures (n=57); sutures
with delayed onset synostosis (~73 days PC) (DOS) (n=50); sutures with early onset synostosis (EOS) (~21 days
PC) (n=68). Polarized light microscopy (Leica stereo microscope with polarizing lenses) in conjunction with
imaging software (ImageJ) were used to measure collagen birefringence (the amount of dura) present in the
interdigitating region of each coronal suture. Digital images of each coronal suture at the interdigitating region
were converted to 8-bit grey scale ranging from 1 to 255 and quantified. Results: Gross microscopic examination
showed thickened and less parallel dural tracks in DOS and EOS sutures compared to controls. Oneway ANOVA
revealed significant mean grey scale differences among groups (F=47.5, p<.001). Sutures with EOS had
significantly more birefringence (mean=81.6; std=18.5) than sutures with DOS (mean=64.5, std=16.8) and wild-
type and in-colony normal control suture (WTC mean=53.0, std=11.4; ICC, mean=48.4, std=12.5). No significant
differences were noted between control groups. Conclusions: These results demonstrate that there is more
collagen present at the interdigitating zones in rabbits with prematurely fusing sutures compared to controls.
These data suggest that excessive collagen formation, dural track thickening and subsequent tethering of the
frontal and parietal bones may be a primary causal factor for premature suture fusion in this model.

Web-J Dent Res: Abstract #0762 (2007)

Mooney, Mark Oral, PSRC

Jugular Foramen Stenosis in Craniosynostotic Rabbits

Mooney MP, Smith DM, Hyre M, Fellows-Mayle W, Morris JA, Barbano TE, Cooper GM, Vecchione L, Afifi AM, Fitz CR,
Pollack IF, Losee JE, Siegel MI. University of Pittsburgh, Pittsburgh, PA, USA.

Introduction: Increased intracranial pressure (ICP), ventriculomegaly, hydrocephalus, and altered intracranial venous
blood flow patterns have been reported in humans and rabbits with familial craniosynostosis. The mechanism of these
phenomena is incompletely understood, but it has been suggested that primary cranial base malformations may stenose
jugular foramina, restrict venous outflow from the brain, enlarge adjacent ventricles, and result in increased ICP and
abnormal perfusion patterns. The present study was designed to test this hypothesis by quantifying age-related changes
in jugular foramen shape in rabbits with familial coronal suture synostosis.

Method: Cross sectional and longitudinal data from 124 New Zealand White normal control rabbits (n=63) and rabbits
with familial coronal suture synostosis (n=61) were used in the present study. Rabbits ranged from 10-84 days of age.
Younger rabbits were longitudinally CT-scanned in the coronal plane with 1.25 mm cuts. These images were analyzed in
Amira (Mercury Systems). The diameter of the jugular foramen was taken as the narrowest point on the slice depicting
the narrowest complete section of jugular foramen for each hemi-cranium. The cleaned and dried skulls of older rabbits
were digitally photographed under a Leica stereomicroscope and the images of the jugular foramina were captured.
Northern Eclipse software was used to analyze digital tracings of each foramen for area, perimeter, diameter, and aspect
ratio (shape). A small subset was measured twice to establish intrarater reliability.

Results: On average, the craniosynostotic rabbits had narrower and more asymmetrically shaped jugular foramina than
controls at 10, 25 and 42 days of age. In contrast, craniosynostotic rabbits had greater jugular foramen areas and
perimeters than controls at 84 days of age. A 2 x 4 (group by age), two-way ANOVA revealed significant group (F=12.9;
p<0.001) and age (F=7.2; p<0.01) effects. Craniosynostotic rabbits had significantly (p<0.05) smaller jugular foramen
diameters at 25 and 42 days of age. No significant group differences were noted at 10 and 84 days of age.

Conclusion: Results showed that jugular foramen diameter in craniosynostotic rabbits was similar in the perinatal period
and changed shape and size in the postnatal period. These findings suggest that jugular foramen stenosis is a
compensatory change in this model, secondary to neurocapsular displacement and/or herniation into the posterior
cranial fossa. Such stenosis and restricted venous outflow may also be responsible for the altered peripheral cerebral
flow patterns, ventriculomegaly, and increased ICP noted during this time period in rabbits and human infants with
familial craniosynostosis. Further data is needed in human infants with craniosynostosis to validate these findings.

Plastic Surgery Research Council (2007)
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Moreno, Lina Poster, ASHG

Evidence for FOXE1 Having an Etiologic Role in Nonsyndromic Cleft Lip with or Without Cleft Palate
(CL/P)

Moreno LM, Bullard SA, Martin J, Mansilla MA, Johnson M, Arcos-Burgos M, Mishima H, Maher BS, Goldstein-
McHenry TH, Cooper ME, Valencia-Ramirez C, Hing A, Lammer EJ, Jones M, Jugessur A, Robin NH, Chines P,
Murray JC, Marazita ML, Lidral AC. Univ lowa, lowa City, IA; NHGRI, NIH, Betheada, MD, Craniofacial and
Dental Genetics, U. of Pittsburgh, Pittsburgh, PA; Odontologia, U de Antioquia., Medellin, Colombia; Univ
Washington, Seattle, WA, Children’s Hospital Oakland Research Institute, Oakland, CA; Children’s Hospital, San
Diego, CA; Univ Alabama, Birmingham, AL.

Nonsyndromic (CL/P) is caused by failure of fusion between the nasal and maxillary prominences. Genes
expressed in facial prominences during primary palatogenesis or in which mutations cause a clefting phenotype
are good candidates for CL/P. FOXEL1 is a transcription factor expressed in cranio-pharyngeal ectoderm and
thyroid, yet Foxel expression has not been described during primary palatogenesis. Only two FOXE1 mutations
are known, both causing Bamforth-Lazarous syndrome, which includes cleft palate and thyroid dysgenesis.
FOXE1 maps within a major CL/P locus: human 9922-q33 (Marazita, et al., 2004). The goal of this study is to
determine if it has a role in primary palate formation. Whole mount and section in situ hybridization were
performed using a digoxygenin labeled Foxel RNA probe in C57BL/6J mouse embryos at E9.5, E10.5, and
E11.5. Foxel expression was observed at E10.5 and E11.5 particularly in the epithelium involved in the fusion of
the medial nasal and maxillary processes. These data are consistent with FOXE1l playing a role in lip
development. Also, Foxel expression is similar to that of Shh which is known to regulate Foxel transcription
(Brancaccio et al. 2004). Altering Shh function in chick embryos results in cleft lip (Hu & Helms 1999), suggesting
that Foxel and Shh are in a pathway involved in lip formation. This is supported by human studies (Marazita et al.
& Mansilla et al. this meeting) showing highly significant association between FOXE1 and CL/P. Grant support:
NIH RO1DE14677 (ACL, MAB, MLM), KO2DE015291(ACL), NIH P60 DE13067 (JCM), MOD Grant #6-FY01-616
(ACL, MAB) and P50-DE016215.

American Society of Human Genetics: Abstract #1643 (2006)

Mostowska, Adrianna Oral, SCG
Association of Chromosomal Region 6q14-6q16.3 with Nonsyndromic Cleft Lip and Palate

Mostowska A, Vieira AR, Govil M, Lidral AC, Vieland VJ, Mansilla MA, Marazita ML, Murray JC. University of
lowa, lowa City, IA. University of Pittsburgh, Pittsburgh, PA.

Isolated cleft lip with or without cleft palate is one of the most common congenital anomalies in humans, the
aetiology of which is very complex and is associated with both genetic and environmental factors. A genome-wide
linkage scan was performed in seven different NSCL/P populations and positive signals followed up with fine
mapping. We then applied the posterior probability of linkage (PPL) method of analysis and identified a
substantial probability of linkage to 6914-6q16.3 region, located between flanking markers D6S1031 — D6S1021
(PPL = 0.4 in single point data and PPL = 0.88 in multipoint). For additional fine mapping, the family based
association study of 22 SNPs of strong candidate genes from this region was performed on 220 multiplex families
from Southeast Asia. The preliminary results revealed a modest association for two SNPs located in BACH2 gene
region (p = 0.026, rs10455512; p = 0.017, rs404256). Haplotype analysis of these SNPs was significant, as well.
The protein encoded by BACH2 functions as a transcriptional regulator that plays important roles in coordinating
transcription activation and repression by MAFK. Moreover, haplotype analysis of four SNPs located in EPHA7
region showed significant results in the tested population. Sequence analysis of the EPHA7 gene in 80 NSCL/P
individuals did not reveal any common etiologic variant. This report provides evidence for an association of
chromosomal region 6q14-6q16.3 with nonsyndromic cleft lip and palate and provides tools for additional fine

mapping.

Society of Craniofacial Genetics (2006)

29




Neiswanger, Katherine Faculty Presentation

Lip Print Whorl Patterns are Associated with Nonsyndromic Cleft Lip with or without Cleft Palate and the
IRF6 Gene

Neiswanger K, Chirigos KW, Cooper ME, Bardi KM, Brandon CA, Menezes R, Vieira AR, Weinberg SM, Martin
RA, Marazita ML. University of Pittsburgh, Pittsburgh, PA; St. Louis University, St. Louis, MO.

CL/P is a common birth defect with genetic and environmental components. Van der Woude syndrome (VWS) is
an autosomal dominant form of CL/P, in which cleft palate only and/or lower lip pits also affect some family
members. VWS is due to mutations in IRF6; different IRF6 variants increase susceptibility to CL/P. Lip prints are
permanent and unique to each individual, with several basic pattern types. Lip whorls consist of one medial whorl
on the upper lip and/or two paramedial whorls on the lower lip. As part of the Pittsburgh Oral-Facial Cleft study,
we analyzed lip prints from 301 subjects: 203 from cleft families (61 individuals with CL/P, 142 unaffected
relatives) and 98 controls with no family history of clefting. Lip prints were taken using the Faurot inkless method,
electronically scanned, and contrast-enhanced. Patterns were scored by three independent raters blind to the
cleft status of the subjects. 16.7% (34/203) of the subjects from cleft families had whorls, compared to 3.1% (3/98)
of the controls (p = 0.0007). The frequency of whorls did not differ significantly between family members with CL/P
(11/61, 18.0%) and their unaffected relatives (23/142, 16.2%). 294 cleft and non-cleft family members with lip print
data were genotyped for six SNPs from the IRF6 gene. Preliminary results suggest a possible association
between several of these SNPs and whorls (p < 0.10 for four of six SNPs). If these results are confirmed, they
suggest that individuals with whorl patterns may carry IRF6 variants that increase their risk of having children with
CL/P. Supported by NIH grants R01-DE016148, P50-DE016215, CIDR NIH contract NO1-HG-65403.

Neiswanger, Katherine Poster, ASHG

Subclinical Orbicularis Oris Muscle (O0) Defects are Increased in Relatives of Individuals with
Nonsyndromic Cleft Lip with or without Cleft Palate (CL/P)

Neiswanger K, Weinberg SM, Rogers CR, Brandon CA, Cooper ME, Bardi KM, Mooney MP, Resick JM,
Deleyiannis FWB, Bowen A, de Salamanca JE, Marazita ML. Univ of Pittsburgh, Pittsburgh, PA; Ch Hosp,
Pittsburgh, PA; Nifio Jésus Univ Ch Hosp, Madrid, Spain.

Nonsyndromic CL/P is a common birth defect that occurs more frequently in males than females. We
hypothesized that defects in the OO muscle are a subclinical form of cleft lip. To test this, upper lip ultrasound
images were taken for 782 people with no overt cleft (525 unaffected relatives of individuals with CL/P and 257
controls). The images were scored and staffed by three independent raters as normal (a continuous OO muscle),
affected (discontinuous at some point), or unknown. Study subjects were ascertained from three populations:
Guatemalans (285 relatives, 136 controls), U.S. Caucasians (147 relatives, 121 controls), and Spanish
Caucasians (93 relatives only). In the overall sample, 10.3% (54/525) of the relatives had an OO defect,
significantly higher than the 5.8% (15/257) observed in controls (p=0.04). Although not statistically significant, the
same trend was seen in the Caucasian and Guatemalan samples separately. When the sample was stratified by
gender, significantly more male relatives had OO defects than male controls [12.0% (28/234) vs 3.2% (3/94); p =
0.01]; similarly, more female relatives than female controls had OO defects, but this difference was not statistically
significant [8.9% (26/291) vs 7.4% (12/163); p = 0.56]. Inclusion of OO data in candidate gene SNP association
tests added 29 new affected individuals to the analysis, and increased significance for association with IRF6 from
p = 0.007 to 0.006, with FGF10 from p = 0.01 to 0.003, and for EGFR from p = 0.006 to 0.003. Our results
suggest that, as with overt clefting, males tend to demonstrate a lower threshold for subclinical forms, such as OO
defects, and that OO defects are likely to be part of the phenotypic spectrum of CL/P. Supported by NIH grants
R01-DE016148, P50-DE016215, R21-DE016930, M01-RR00084, SNP genotyping: CIDR NIH contract NO1-HG-
65403.
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Ngan, Tiffany Poster, IADR
Methamphetamine Information: West Virginia Dentists’ Needs Assessment

Ngan T, Crout RJ, Skaff K, Harrison E, Kao EC, and Wearden S. Bryn Mawr College, Philadelphia, PA, USA.
West Virginia University School of Dentistry, Morgantown, USA. University of Kentucky, Lexington, USA.
University of Kentucky College of Dentistry, Lexington, USA. West Virginia University, Morgantown.

Methamphetamine (meth) use has devastating oral effects on its users and its prevalence has risen dramatically
with WV experiencing a 5-fold increase from 2001-2004. Information, however, concerning the awareness among
dentists of meth and its use in WV is lacking. Objectives: To investigate how much practicing dentists in WV are
aware of the oral health effects and treatment considerations of meth use among their patients. Methods: A
survey addressing the knowledge, training on and practices of meth use was mailed to all 943 dentists in WV.
Results: of 943 mailed, 269 were returned providing 28.5% response. Demographic information revealed 84.0%
(with a 95% confidence of + 4.9%) were WV graduates with the median graduation year being 1980; 78.8

(= 4.9%) were general dentists and 85.7 (+ 4.4%) practiced over 30 hours a week. When asked the percentage of
their patients they suspect of meth or substance abuse, 83.5 (+ 4.6%) and 88.0 (+ 4.0%) respectively, estimate it
is 10% or fewer of their patients. When asked what suggests their patients utilized meth, 66.7 (+ 6.3%) reported
they exhibited clinical/oral manifestations. When it came to knowledge, only 14.9 (+ 4.5%) correctly agreed that
exposure to methamphetamine production is harmful to children; 14.3 (+ 4.4%) incorrectly identified the surfaces
affected by meth use and 61.2 (+ 6.0%) incorrectly agreed its use causes a decreased flow of saliva. There were
59.0 (+ 6.5%) who disagreed or had no opinion if they had been trained to recognize and treat meth related
problems. When asked the percent of substance abuse patients’ ability to pay for needed dental care, 85.7

(= 4.7%) stated that it was less than 40%. When asked if interested in attending a continuing education (CE)
course providing updated information, there was significant interest (p<0.0001). Conclusions: Although the
majority of WV dentists suspect meth use, many lack knowledge about the drug’s effects. The majority, however,
were interested in an updated CE course.

Web-J Dent Res: Abstract #0697 (2007)

Oakley, Marnie Poster, SCG

Comprehensive Care and General Dentistry: An Evidence-Based Dentistry Clinical Program — The Pitt
Approach

Oakley M, Polk D, Weyant R, Wankiiri-Hale, C. University of Pittsburgh.

The importance of training in evidence-based clinical practice recently has been emphasized by many, including
the Institute of Medicine. When students’ initial exposure to evidence-based dentistry (EBD) topics is limited to
didactic exposure in a typical lecture-based format, concern exists that competency in using EBD in patient care
is not fully realized. To foster a more practical application of EBD skills in clinical settings, a clinical EBD program
was developed, aimed at reinforcing the didactic material with clinical expectations. This program is described in a
way that will permit implementation at other schools. Attendees will understand the following with respect to the
EBD program at the University of Pittsburgh School of Dental Medicine: theoretical basis of program creation;
program history and development; program structure; faculty and student training; program implementation plan;
outcomes assessment after the first semester of operation; and barriers to program operation and strategies to
overcome these barriers.

Society of Craniofacial Genetics (2006)
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O’Donnell, Jean Poster, ADEA
Changing Student Attitudes toward Tobacco Cessation Counseling in the Clinic
O’Donnell JA, Markovic N, Hamilton M. University of Pittsburgh.

Purpose: At the University of Pittsburgh School of Dental Medicine, faculty and students cited barriers such as
time and fear of patient disinterest as reasons not to engage in tobacco cessation counseling (TCC). A pilot study
was therefore undertaken to assess attitudes pre- and post-TCC education and intervention.

Abstract: The pilot was conducted from August 2005 through February 2006. Eight faculty members and thirty-
two students participated. Faculty members and students completed a pre-intervention survey that asked them to
rank their knowledge, preparation, and comfort levels in performing TCC as well as their belief as to the
importance of such training in the dental curriculum. Faculty and students then separately received training
sessions in TCC and the use of nicotine replacement products. Post-training surveys were administered to
participants six months following the initial survey. Four completed faculty surveys and twenty-six completed
student surveys were returned. Preliminary results indicate that students feel more prepared (p&lt; 0001), that the
time required to provide TCC was less than anticipated (p&It; 0001), and that training in TCC is an important part
of dental education (p=.05) to a greater extent after the pilot than before. However, students did not feel more
comfortable providing TCC following the training pilot. Given the small nhumber of participating faculty, statistical
summary of data is not appropriate; however, results demonstrated a similar trend as students’ results with the
exception of perceived time needed to provide counseling. While students thought time required providing
counseling decreased following training, faculty thought counseling required more time than anticipated.

American Dental Education Association (2007)

Pandya, Mitra (4™ Yr) Poster, IADR
Craniofacial Growth Following Noggin Therapy in Craniosynostotic Rabbits

Pandya M, Burrows A, Vecchione L, Kwok G, Barbano T, Caccamese J, Costello B, Cooper G, Losee J, Siegel
M, Moursi A, Huard J, and Mooney M. University of Pittsburgh, PA, USA.

Objectives: Premature coronal suture fusion (craniosynostosis) affects 300-500 per 1,000,000 births and is
associated with secondary deformities in the cranial vault and cranial base. It has been suggested that a faulty
regulation of bone morphogenetic proteins (BMPs) causes calvarial bone hyperostosis and eventual fusion.
Noggin is an extracellular inhibitor of BMPs. This study was designed to test the hypothesis that exogenous
Noggin may help “rescue” fusing coronal sutures and improve craniofacial growth in a rabbit model of familial
craniosynostosis. Methods: Twenty-eight New Zealand White rabbits with delayed-onset familial coronal suture
synostosis were randomly assigned to three groups: 1) Sham control (n=11); 2) BSA treated -protein control (10
pg/suture) (n=7), and; 3) Noggin protein treated rabbits (10 pg/suture) (n=10). At 10 days of age, all rabbits had
radiopaque dental amalgam markers placed on either side of the coronal sutures. At 25 days of age the BSA and
Noggin were mixed in a slow release (90 day) bovine collagen vehicle and injected onto each coronal suture.
Longitudinal head radiographs and somatic growth data were collected from each animal at 10, 25, 42, and 84
days of age (an age at which > 90% of brain growth is complete). Results: Cephalometric analysis of the
radiographs revealed that rabbits treated with Noggin had significantly greater (p < 0.05) coronal suture marker
separation, cranial base length, and craniofacial length at 42 and 84 days of age compared to control rabbits.
Conclusions: These data support our initial hypothesis that inhibition of BMP activity using Noggin therapy may
rescue sutures destined to undergo premature suture fusion and improve craniofacial growth. These findings also
suggest that this protein therapy may have potential clinical significance in infants with insidious or progressive
postgestational craniosynostosis. DE13078,DE14342

Web-J Dent Res: Abstract #0765 (2007)
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Paula, Viviane Poster, IADR
Association between Dietary and Oral Hygiene Habits and Streptococcus mutans

Paula VAC, Moraes RS, Modesto A, Santos KRN, and Gleiser R. Universidade Federal do Rio de Janeiro,
Niteroi, Brazil, University of Pittsburgh, PA, USA.

Objectives: The aim of this study was to evaluate the association between dietary and oral hygiene habits and
Streptococcus mutans (SM) levels in school age children.

Methods: Fifty-three children between 6 and 8 years old were selected. Information on dietary and oral hygiene
habits was collected by a questionnaire completed by parents. Saliva samples were collected using the tongue
blade method and inoculated in Rodac® plates with MSKB media (Mitis salivarius agar base containing sorbitol,
potassium tellurite and kanamycin sulphate). Plates were incubated in a jar with an atmosphere of N, 80%, H,
10% and CO; 10%. Colony Forming Units (CFU) were counted in the spatula impression area with stereoscopic
microscopy. The CFU counted were expressed in scores according to the following criteria: 0 = Absence of CFU;
1 = Low level (1-10 CFU); 2 = Medium level (11-100 CFU); 3 = High Level (101-250 CFU); 4 = Very high level
(>250 CFU). Data were statistically analyzed by SPSS. Non-parametric statistical analyses were performed using
Kruskal-Wallis test. Values of p<0.05 were considered significant.

Results: The results indicated that 79.3% of children presented detectable levels of SM (49.1% = scores 1 and 2;
30.2% = scores 3 and 4).Medium or high levels of SM were observed in 41.5% of the children with habit of
consumption of sweets between their meals (p=0.075). There was no statistically significant association (p=0.348)
between SM levels and oral hygiene habits; however, children who brushed their teeth more than three times a
day (7.5%) presented lower and medium SM levels.

Conclusion: This study did not provide significant association between dietary and oral hygiene habits with
Streptococcus mutans levels. Future studies testing this association with a larger sample are suggested.

Web-J Dent Res: Abstract #2259 (2007)

Polk, Deborah Poster, Disparities Conf.

Socioeconomic Status Disparities in Colonization with Periodontal Pathogens: Do Smoking, Flossing, or
Prophylactic Cleanings Account for This Disparity? A Study from the Center for Oral Health Research in
Appalachia

The burden of periodontal disease is not carried equally by all persons in society. The risk of chronic periodontal
disease is greater among people lower in income, education, and occupational status (i.e., socioeconomic status).
Previously, we showed that the income-related disparity in the presence of periodontal probing depths is driven by
a disparity in colonization by periodontal pathogens. The purpose of the present study is to determine the degree
to which this disparity can be accounted for by smoking, flossing, or receiving regular prophylactic cleanings. The
sample included 319 persons age 25-45. We excluded persons who had diabetes mellitus; who required
premedication with antibiotics; who were taking medications that altered immune function; or who had previously
received surgery for periodontal problems. We assessed the presence of periodontal pathogens at 4 sites in the
mouth using the BANA test. In addition via interview and self-report questionnaire, subjects reported their
household income, smoking behavior, flossing behavior, and receipt of prophylactic cleanings. Generalized
estimating equations were used, nesting observations within participants and participants within families.
Household size was included as a covariate. As expected, the probability that a site was colonized was higher
among those with lower household income. When we added smoking, flossing, and receipt of regular
prophylactic cleanings to the model, household income continued to be associated with colonization. However,
smoking, flossing, and receipt of regular prophylactic cleanings were not associated. This pattern of associations
suggests that the disparity in periodontal health due to income cannot be accounted for by smoking, flossing, or
receipt of regular prophylactic cleanings. Future studies should examine alternative pathways through which the
socioeconomic status disparity may occur, such as psychosocial stress. Funded by the NIDCR (R01-DE014899,
R01-DE014899-03S1, and R0O1-DE014899-04S1).

October 2006 Disparities Conference
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Price, Shelia Poster, IADR
Addressing Oral Health Disparities: Utilizing Dental Admission Workshop Strategies
Price S, Crout R, Wearden S. WVU SoD & SoM.

To help improve access to dental care for all, recent research has centered on oral health disparities in
recruitment of students from groups that are underrepresented in dental education and practice. Objectives: To
revisit dental admission procedures and strategies to enhance diversity among dental students by emphasizing
assessment of non-cognitive factors.

Methods: A %2 day “Admissions Workshop”, co-sponsored by the Robert Wood Johnson Foundation (RWJ) and
facilitated by two nationally known dental educators, was presented at the WVU School of Dentistry. The
Admissions Committee’s role in recruitment, acceptance, and enroliment of a diverse student body was stressed.
Fifteen key concepts and four action steps to particularly promote non-cognitive review of procedures for
recruiting and admitting underrepresented students were presented. Evaluations included 14-item pre/post-
guestionnaires with yes/no and Likert-scale responses to assess the program’s educational value. Survey
responses were analyzed with IMP (SAS, Carey, NC) software.

Results: Workshop participants included 10 Admissions Committee (75%) and 5 Recruitment Committee (100%)
members, with 2 individuals holding membership on both committees, and additional individuals who support the
School’s recruitment and admission programs (N=19). Participants gained significant knowledge (p<0.05) in the
recruitment, acceptance and enroliment of a diverse student body. Specifically, attendees were alerted to
recruitment and admission strategies for inclusion of underrepresented students as evidenced by an elevated,
perceived understanding of non-cognitive considerations in the dental admission process (p<0.05). Development
and implementation of an Admission’s Committee mission statement was another prominent outcome.
Conclusion: This partial-day educational program emphasizing non-cognitive considerations demonstrated a
successful knowledge transfer and may enhance recruitment and admission processes resulting in enrollment of
a more diverse student body. Early results since the implementation of the Workshop’s recommendations appear
positive with underrepresented dental student acceptances increasing 3 fold over the previous year. Partially
supported by the RWJ Foundation.

Web-J Dent Res: Abstract #2204 (2007)

Reed, James Oral, AAPA

Polarized Light Microscopy of the Dural Tracks Underlying Prematurely Synostosed Coronal Sutures in
New Zealand White Rabbits

Reed JC, Kovacik ME, Barbano T, Siegel MIl, Mooney MP. Department of Anthropology, University of Pittsburgh,
Department of Physical Therapy, Duquesne University.

The dura signals the tissues of the cranial vault both mechanically and chemically to affect timing of the closure of
cranial sutures. Premature suture closure may be a result of excessive dural thickness or abnormal dural track
orientation. The present study using a perinatal rabbit model of craniosynostosis was used to test this hypothesis.
Polarized light microscopy (Leica stereo microscope with polarizing lenses) in conjunction with imaging software,
(ImageJ) were used to measure collagen birefringence and thus the amount of dura present in the interdigitating
region of the left and right coronal sutures from 100 preserved calvaria of New Zealand White rabbits (n=200)
ranging in age from 21 to 41 days postconception. The sample groups are: wild-type (WTC) normal controls
(n=24); normal in-colony (ICC) controls (n=57); delayed onset synostosis (DOS) (n=50); early onset synostosis
(EOS) (n=69).

Gross microscopic examination showed thickened and less parallel dural tracks in DOS and EOS rabbits
compared to controls. Digital images of each coronal suture at the interdigitating region were converted to 8-bit
grey scale ranging from 1 to 255 and quantified (WTC, mean=53.0, std=11.4; ICC, mean=48.4, std=12.5; DOS,
mean=64.5, std=16.8; EOS, mean=81.6, std=18.5). Oneway ANOVA revealed significant mean grey scale
differences (F=47.5, p<.001) demonstrating that there is more collagen present at the interdigitating zones in
rabbits with prematurely fusing sutures compared to controls. These results suggest that an overdevelopment of
the dural track and subsequent tethering may be a causal factor for premature suture fusion in this model.

American Association of Physical Anthropologists (2007)
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Regina, Renee (3" Yr) Student Research Project
Salivary Genes and Dental Caries Susceptibility

Regina R, Dilettuso B, Cooper ME, Wendell SK, Weyant RJ, Crout RJ, McNeil DW, Marazita ML. School of
Dental Medicine, University of Pittsburgh. School of Dentistry, West Virginia University.

Caries is one of the most common diseases of the oral cavity. Although, caries susceptibility is influenced by a
complex interplay of environmental and genetic factors, twins studies and animal models highlight the significance
of genetics. Prior studies have suggested that characteristics of saliva or saliva regulation may have a role in
caries susceptibility. Additionally, murine genetics studies have identified chromosomal regions that correlate with
increased caries susceptibility and include regions containing genes thought to determine saliva characteristics.
Therefore, the aim of this study was to investigate the possible association of saliva related candidate genes with
increased caries susceptibility.

The current study utilized DNA samples and data collected by the Center for Oral Health Research in Appalacia
(COHRA) in WV and PA. Reported here are results from 782 individuals out of more than 1800 individuals
enrolled. Study families received oral examinations and were scored for dmfttDMFT. Phenotypes were
categorized as severe (dmft/DMFT = 4), low (dmft/DMFT < 2), No caries (dmft/DMFT = 0). The DNA samples
collected were genotyped using TagMan chemistry for eight SNP markers representing seven candidate genes
based on prior murine genetic crosses or knockout model: CACNB4 (rs2344734,rs6433727), NFATC4
(rs3742517), EFCBP2 (rs3880), CALR (rs1049481), CACNA1A (rs16018), KCNN1 (rs1057261) associated with
calcium and potassium transport related to regulation of saliva flow and Aquaporin-5, AQP5 (rs3736309), a major
water channel involved in salivation. Analysis was conducted using TDT association analysis with FBAT
software. The more common G allele of KCNN1 was associated with severe caries (p=0.05) while the A allele
was associated with both low caries (p=0.06) and no caries (p=0.03). As a member of the Ca’*-activated K*
channels, KCNN1 may play an important role in maintaining the driving force for CI" and fluid secretion important
to salivation. Additional COHRA samples will be genotyped to confirm these associations. These preliminary
results demonstrate the usefulness of a candidate gene approach using murine models to identify genes
associated with caries susceptibility.

Riley, Bridget Oral, ASHG
Mutations in FGF Signaling Pathway Genes Contribute to Cleft Lip and Palate

Riley BM, Mansilla MA, Raffensperger L, Maher B, Marazita ML, Mohammadi M, Murray JC. Dept Pediatrics, U of
lowa; Ctr for Craniofacial and Dental Genetics, U of Pittsburgh; Dept of Pharmacology, NYU School of Medicine.

Nonsyndromic cleft lip and palate (NSCLP) is a complex birth defect resulting from a combination of genetic and
environmental factors. We hypothesize that members of the fibroblast growth factor (FGF) signaling pathway
family contribute to NSCLP. Genotyping of SNPs in the FGF and FGFR candidate genes found significant P-value
associations between NSCLP and FGF3, FGF7, FGF10, FGF 18, and FGFR1 and the FGF3-FGF4 halotype.
Gene x gene interaction data supports interactions between members of the FGF family, such as FGF3/FGF18
and FGF10/FGF18, but also interactions with other NSCLP candidate genes. Medical resequencing of the coding
regions of these genes in 184 NSCLP patients identified 7 novel mutations: FGFR1 M369l, E467K, R609X;
FGFR2 R84S, D138N; FGFR3 V329I; and FGF8 D7EH. Structural modeling of these proteins has elucidated
possible functional roles for several of the mutations. Modeling of the D73H mutation indicates reduced biological
activity due to disruption of FGF8 protein conformation and critical ligand-receptor binding interactions. These
findings predict D73H to be a loss-of-function mutation. The E467K mutation may influence recruitment and and
phosphorylation of downstream signaling molecules due to its close proximity to Y463, one of FGFR1's
autophosphorylation sites. Models of the V329I mutation predict that this mutation should lead to loss-of-function.
Specifically, the mutation should destabilize the tertiary folding of the Ig domain 3, resulting in incomplete
processing and retention of the mutated FGFR3 in intracellular compartments. These 7 point mutations may
contribute to as much as 3-6% of isolated cleft lip and palate. Together with data from IRF6 (12%); FOXE1, GLI2,
MSX2, SKI, SATB2, and SPRY2 (6%); and MSX1 (2%), these genes can account for 23-26% of isolated cleft
cases and have a significant impact on the clinical diagnosis and genetic counseling of CLP, in addition to
providing further evidence that the FGF signaling pathway is important in lip and palate development.

American Society of Human Genetics: Abstract #2 (2006)
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Rose, Erin Poster, IADR
Oral Health Assessment in the US within 150 Years
Rose E, and Vieira A. University of Pittsburgh, PA, USA.

Objectives: To determine the periodontal disease status and caries experience of individuals that lived during the
nineteenth century and compare it to the current prevalence from the adult population in the US. Methods: The
collection of 100 skulls that belong to the University of Pittsburgh, School of Dental Medicine was assessed for
periodontal disease and caries and compared with data from NHANES Il using non-parametric statistical
analysis. Results: Of the 100 skulls assessed, 15%, 35%, and 36% were assessed with mild, moderate, and
severe periodontal disease, respectively. There are significantly more individuals with moderate/severe
periodontal disease (p < 0.001) from the study group than any other NHANES IIl group and significantly more
healthy individuals within NHANES Il than the study group (p < 0.001). When the mean DMFT scores of the
study group was compared to the NHANES Il data, the results indicate no significant difference from the current
16-19-year-olds or 20-39-year-olds. Conclusion: Periodontal health has improved since this population resided,
over 150 years ago. However, there is no significant difference in the prevalence of mild periodontitis between the
study group and the NHANES |1l groups. A severe and advanced form of periodontal disease is significantly more
common in the study group. On the other hand, Americans between the ages of 16 and 39 have the same
prevalence of caries as they did 150 years ago. The proportion of individuals identified that were caries and
periodontal disease free among the population that lived during the nineteenth century may correspond to the
proportion of the population genetically protected against these two common diseases.

Web-J Dent Res: Abstract #0563 (2007)

Schleyer, Titus Poster, ADEA
Development and Initial Validation of a Three-Dimensional Dental Charting Interface

Schleyer T, Thyvalikakath T. University of Pittsburgh. Malatack P, Marotta M, Tej SA, Purin P, Greg P. Carnegie
Mellon University.

Most current paper- and computer-based formats for patient documentation use a two-dimensional dental chart, a
design that, in the United States, originated almost 150 years ago. No studies have investigated the inclusion of a
three-dimensional (3D) charting interface in a general dental record. A multidisciplinary research team with
expertise in human-computer interaction, dental informatics, and computer science conducted a fourteen-week
project to develop and evaluate a proof of concept for a 3D-based dental record. Through several iterations of
paper- and computer-based prototypes, the project produced a high-fidelity prototype that was evaluated with two
dentists and two dental students. The project implemented a prototypical patient record built around a 3D model
of a patient’s maxillofacial structures. Novel features include automatic image/radiograph retrieval; a flexible teeth,
soft tissue, and bone view; access to historical patient data through a timeline; and the ability to focus on a single
tooth. Users tests demonstrated acceptance for the basic design of the prototype, but also identified several
challenges in developing intuitive, easy-to-use navigation methods and hi-fidelity representations in a 3D record.
The preliminary design of a 3D-based dental record was accepted by test participants in this project. Significant
further research must be conducted before the concept can be applied in clinical practice.

American Dental Education Association (2007)
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Silva, Aline Poster, ASHG

Analysis of Candidate Genes for Nonsyndromic Cleft Lip and/or Palate in Brazilian Trios with both a
Parent and Offspring Affected

Silva AL, Ribeiro LA, Cooper ME, Marazita ML, Moretti-Ferreira D, Murray JC. Universidade Estadual Paulista,
UNESP, Botucatu, SP, Brazil; Hospital de Reabilitacdo de Anomalias Craniofacias, USP, Bauru, SP, Brazil;
Center for Craniofacial and Dental Genetics, University of Pittsburgh, Pittsburgh, PA, USA; Pediatrics, University
of lowa, lowa City, IA.

Cleft lip and/or palate (CL/P) is a major congenital anomaly with a birth prevalence from 1 in 500 to 1 in 2500
births, depending on geographic, ethnic, and socioeconomic factors. Approximately 2/3 of cases do not show any
other anomalies and are classified as nonsyndromic (NS). Studies have suggested a handful of genes and/or loci
in humans, as well as environmental disrupters appear to play a role in the genesis of such cases. In the present
study we analyzed a total of 29 single nucleotide polymorphisms (SNPs) in 7 candidates the genes: IRF6 (7),
TGFA (4), MSX1 (2), FGFR1 (4), FOXE1 (3), BMP4 (2) and TGFB3 (7) in 120 Brazilian trios with both a parent
and offspring affected with NS-CL/P. We also performed direct sequencing of the MSX1 gene. TDT analysis for
the SNPs was performed in the total group and also in subgroups dependent on the parent affection status. We
found significant results for the candidate genes IRF6 (p-value=0.02), TGFA (p-value=0.02), MSX1 (p-
value=0.006) and TGFB3 (p-value=0.006). All of the genes analyzed in this study are strong candidate genes for
nonsyndromic cleft lip and/or palate as previous studies had shown their expression in craniofacial tissues during
the development and mutations in some of them are known to cause syndromic forms of oral clefts. This study
suggests that cases with two generation family history may arise secondary to the interactive effects of currently
recognized candidate genes and may have implications for genetic counseling in these high risk families.

American Society of Human Genetics: Abstract #1754 (2006)

Sfeir, Charles Oral, IADR
Phosphophoryn Signaling and Intracellular Pathway Crosstalk
Sfeir C, Li J, Zhang X, and Piesco N. University of Pittsburgh, PA, USA.

Background: The extracellular matrix (ECM) of dentin and bone provides spatial and temporal cues during tissue
morphogenesis. Signals from the ECM are interpreted into cell fate changes via intracellular signaling networks.
The non-collagenous protein, phosphophoryn (PP) is hypothesized to play a role in dentin biomineralization and
also appears to have signaling functions. PP, a SIBLING protein, communicates with the cell via integrin
interactions. Via the MAP kinase and Smad pathways, PP may initiate changes in gene expression and play a
role in cell differentiation.

Objective: Investigate the effect of crosstalk between the MAPK and the Smad pathways on the signaling role of
PP and its effect on gene expression.

Methods: Human adult mesenchymal stem cells (hnMSCs) were treated with recombinant phosphophoryn (rPP).
siRNA and chemical inhibition of the MAPK and Smad pathways were used to understand the crosstalk between
these pathways and their influence on PP signaling. Western blot and immunohistochemical techniques were
performed to determine the activation or inhibition of these pathways and their crosstalk. QPCR analysis was
performed to quantify gene expression following PP treatment. Significant differences among treatment groups
were analyzed by a one-way ANOVA with Fisher's LSD post hoc test at a 95% confidence level.

Results: Our data suggest that PP could signal in an integrin-independent manner and, in addition to the
involvement of the MAPK and Smad pathways, their crosstalk fine tunes PP's signaling role. P38 appears to be
required for Smad1l activity and ERK inhibition enhanced Smad 1 activity/translocation into the nucleus. Activation
of these signaling pathways resulted in transcriptional activity and regulation of target genes important for
dentinogenesis/osteogenesis.

Conclusion: PP may have a critical role in cell fate determination and biomineralization. The dual roles of PP
highlight the importance of specialized extracellular matrix proteins of mineralized tissues. Funding: NIDCR-
5R01DE016123 and University of Pittsburgh.

Web-J Dent Res: Abstract #1308 (2007)
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Smith, Darren Oral, ACPA
rhBMP-2 Heals Critical-Sized Calvarial Defects in a Rabbit Model
Smith DM, Afifi AM, Cooper GM, Mooney MP, Losee JE.

Background and Purpose: Pediatric craniofacial surgery is complicated by a shortage of autologous bone for
grafting in the repair of congenital or trauma-induced osseous defects. Recombinant human Bone Morphogenetic
Protein-2 (rhBMP-2) on collagen scaffolds has demonstrated osteoinductive potential in the context of spinal
fusions. It is the purpose of this project to advance the indications of rhBMP-2 based constructs to cranial vault
repair. This study establishes the rabbit model as a viable platform to demonstrate the efficacy of rhBMP-2 in
large-scale cranial defect repair. The rabbit calvaria is large enough to allow for biomechanical testing of bone
generate and evaluation of more complex repairs (e.g., supplemental PLGA plating), while the animal is small and
inexpensive enough to practically allow for evaluation of long-term outcomes. rhBMP-2 on a collagen sponge
(INFUSE, Sofamor Danek) was evaluated against an empty control defect in a New Zealand White rabbit model.
Methods: Fifteen mm square defects were made in the calvariae of 11, adult New Zealand White rabbits. The
rabbits were divided into two groups: untreated controls (n=6); and rabbits treated with rhBMP-2 on a collagen
sponge (n=5). Bone regeneration at 6 weeks post-operative was evaluated by 2D and 3D CT scan and quantified
using ImageJ (NIH). Statistical analysis (T-test) was performed in Excel (Microsoft).

Results: The rhBMP-2 treated animals generated enough bone to heal an average of 96.55% of the defect area
by six weeks, while the controls healed an average of 32.81% of the defect. This represents a statistically
significant increase in healing potential (p < 0.001) conferred by the rhBMP-2.

Conclusions: This study demonstrates the efficacy of rhBMP-2-treated collagen sponges for the repair of critical-
sized calvarial defects in the rabbit model. This finding not only aids in extending the indications of rhBMP-2 to
defects in the calvaria, but also validates the rabbit model for these studies. rhBMP-2 may offer a viable treatment
option for craniofacial surgeons facing a shortage of autogenous bone graft donor tissue.

American Cleft Palate-Craniofacial Association (2007)

Smith, Darren Oral, ACPA
Stenosis of the Jugular Foramen in Craniosynostotic Rabbits
Smith DM, Fellows-Mayle W, Cooper GM, Vecchione L, Afifi AM, Fitz C, Pollack I, Mooney MP, Losee JE.

Background and Purpose: Increased intracranial pressure (ICP), ventriculomegaly, and hydrocephalus have
been reported in humans and rabbits with familial craniosynostosis. The mechanism of this phenomenon is
incompletely understood, but some postulate that primary cranial base malformations may stenose jugular
foramina, restrict venous outflow from the brain, enlarge adjacent ventricles, and result in increased ICP. The
present study was designed to test this hypothesis by comparing age-related changes in jugular foramina
diameter between rabbits with familial premature bilateral coronal suture synostosis and wild-type controls.
Methods: Age-matched CT scans of 20 craniosynostotic rabbit hemi-calvaria and 21 control wild type hemi-
calvaria evenly distributed between groups at 10, 25, and 42 days of age were obtained in the coronal plane with
1.25 mm cuts. These images were analyzed in Amira (Mercury Systems). The diameter of the jugular foramen
was taken as the narrowest point on the slice depicting the narrowest complete section of jugular foramen for
each hemi-cranium.

Results: On average, the craniosynostotic rabbits had narrower jugular foramina than controls at all time points.
At 2x3 (age by group), two-way ANOVA revealed significant group (F=12.9; p<0.001) and age (F=7.2; p<0.01)
effects. Rabbits with premature bilateral coronal suture synostosis had significantly (p<0.05) smaller jugular
foramen diameters at 25 and 42 days of age. No significant group differences were noted at 10 days.
Conclusions: Results showed that jugular foramen diameter decreased significantly over time in rabbits with
craniosynostosis. These findings suggest that jugular foramen stenosis is a secondary, compensatory change in
this model and that such stenosis and restricted venous outflow may also be responsible for the altered peripheral
cerebral flow patterns, ventriculomegaly, and increased ICP noted in rabbits and human infants with familial
craniosynostosis.

American Cleft Palate-Craniofacial Association (2007)
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Spallek, Heiko Poster, ADEA
Information Needs Assessment for Dental Informatics Online Community (DIOC)
Spallek H, Butler B, Schleyer T, Weiss P, Wang X, Hatala C, Naderi R. University of Pittsburgh, Pittsburgh, PA.

The Dental Informatics Online Community (DIOC) project will develop a global virtual community to provide a
networking platform for people interested in dental informatics (DI). We assessed the information needs of DIOC’s
diverse target audience using a web-based survey. First, we validated the survey instrument with an expert group
review and a retrospective think-aloud protocol using volunteers from our target audience. Our final sixteen-
question survey included questions about demographics, expectations for DIOC, professional relationships, and
information-seeking behavior. The sample of 2,303 unique email addresses was drawn from twelve different
sources including membership lists of relevant organizations and other publicly available sources (e.g., ADEA
TechnoFair authors). The 256 respondents (response rate: 11.1 percent) from thirty different countries reported
being at their current organization an average of 11.6 years and working with an average of ten collaborators over
the past twelve months. Internet searches dominated as information sources for professional information, followed
by online journals (186 and 184 respondents, respectively, mentioned using them frequently). To identify funding
sources, they relied on funding agencies’ websites and intra-institutional notifications (mentioned 50 and 46 times,
respectively), indicating a lack of overarching notification services. The most frequently hoped for benefits of
participation in the DIOC were easier access to DI information (105 times), peer networking (52 times), and
opportunities to identify potential collaborators and projects (41 times).

American Dental Education Association (2007)

Spallek, Heiko Symposium Poster
Supporting Emerging Disciplines with E-Communities: Needs and Benefits

Spallek H, Butler B, Schleyer T, Weiss P, Wang X, Thyvalikakath T, Hatala C, Naderi R. Center for Dental
Informatics, School of Dental Medicine, University of Pittsburgh, Joseph M Katz, Graduate School of Business,
University of Pittsburgh, Health Sciences Library System, University of Pittsburgh.

Objective: To assess the information needs of individuals interested in dental informatics and to evaluate their
expectations of an e-community in order to design an electronic infrastructure for the Dental Informatics Online
Community (DIOC).

Design: Twelve distinct recruitment groups for DIOC were identified and 2,768 email addresses from members of
these groups were collected. A Web-based survey instrument was designed and administered.

Measurements: Survey responses were collected and analyzed. We analyzed how benefit expectations were
related to (i) the respondents’ willingness to participate in the DIOC and (ii) their involvement in funded research.
Two raters coded the respondents’ answers regarding the respondents’ expected benefits, using a 14-category
coding scheme (Kappa = 0.834).

Results: The 256 respondents (11.1% response rate) prefer electronic resources over traditional print material to
satisfy their information needs. The most frequently expected benefits from participation in the DIOC were general
information (85% of respondents), peer networking (31.1%) and identification of potential collaborators and/or
research opportunities (23.2%)

Conclusions: The assessment of the information needs of our target audience and the evaluation of the
expected benefits will inform compiling of requirements for creation of the DIOC. Our findings can be carefully
applied to other emerging fields in the biomedical research arena.
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Teng, Bonnie PN Oral, IADR
Characterization, Isolation, and Differentiation of Pericytes from Human Dental Pulp
Teng BPN, Heemstra P, Park TS, Crisan M, Logar A, Sun B, Peault B, Sfeir C. University of Pittsburgh, PA, USA.

Objectives: Recent reports have suggested that dental pulp stem cells reside in the perivascular niche. However,
their precise localization in this niche remains elusive. We hypothesize that the dental stem cells are pericytes.
There is no single marker for isolating and characterizing pericytes. In this study we attempt to characterize and
isolate pericytes from human dental pulp. We then investigate the osteogenic potential of these cells.

Methods: Dental pulps were obtained from human adult third molars. Immunohistochemistry (IHC) was utilized to
characterize frozen sections of dental pulp. A combination of cell surface markers specific for pericytes was
identified and used to isolate dental pulp pericytes by Fluorescent Activated Cell Sorting (FACS). The clonogenic
capacity of FACS isolated pericytes was determined by the Colony Forming Unit-Fibroblast assay (CFU-f).
Alizarin red and alkaline phosphatase assays were used to determine the osteogenic potential of in vitro
expanded dental pulp pericytes. Runx2 and osteocalcin expression were examined by IHC and FACS.

Results: Pericytes in the dental pulp are positive for CD146 (endothelial cell and pericyte marker), a-SMA
(smooth muscle cell, pericyte marker), but negative for CD34 (endothelial cell and hematopoietic progenitor
marker), VWF (endothelial cell marker), and CD45 (hematopoietic cell marker). Pericytes can be isolated by a
combination of surface markers CD146+CD34-CD45- using FACS. In vitro expanded dental pulp pericytes are
clonogenic and positive for alizarin red, alkaline phosphatase, Runx2 and osteocalcin.

Conclusion: We have identified pericytes as a candidate population of dental pulp stem cells that can be isolated
and cultured. Pericytes from the dental pulp can differentiate into osteogenic lineage cells in vitro without
osteogenic medium (asorbic acid, B-glycerol-phosphate, dexamethasone). Dental pulp pericytes might be used
for stem cell mediated therapies towards bone and tooth regeneration.

Web-J Dent Res: Abstract #1452 (2007)

Teng, Bonnie PN Poster, MIRM
Stem Cells from Human Dental Pulp and Bone Marrow for Potential Use in Craniofacial Regeneration

Teng BPN, Crisan M, Soon Park T, Logar A, Sun B, Heemstra P, Peault B, Sfeir C. Departments of
Bioengineering, Oral Biology, Pediatrics, and the McGowan Institute for Regenerative Medicine, University of
Pittsburgh, PA.

Our ultimate goal is to regenerate diseased or damaged mineralized tissues such as bone and dentin. We will use
cellular and proteomics strategies to achieve this goal. Cellular Therapies: We propose to use multipotent stem
cells that reside in the human adult dental pulp due to its unique neural crest origin. We hypothesize that pericytes
are a unigue population of dental pulp stem cells that can be isolated, expended, and differentiated into
osteogenic/odontogenic lineages. Our data have shown that dental pulp pericytes are clonogenic and positive for
alkaline phosphatase, Runx2 (early bone marker), osteocalcin (late bone marker). When stimulated with
osteogenic medium (asorbic acid, R-glycerol-phosphate, dexamethasone) for two weeks, positive von Kossa
mineralization staining was observed. Thus, dental pulp pericytes are a suitable cell source for craniofacial
regeneration. Proteomic Strategies: In order to have controlled stem cell differentiation into osteoblast/odontoblast
lineages, understanding the mechanism during stem cell differentiation is the key. We propose to study human
bone marrow derived mesenchymal stem cells (hMSCs) differentiation into osteoblasts/odontoblasts by proteomic
analysis. hMSCs are treated with Phosphophoryn (PP), the most adbundant non-collagenous protein found in the
dentin, or with BMP-2. Isobaric Tag for Relative and Absolute Quantitation (iTRAQ) will be used to compare
tyrosine phosphorylated-proteins altered by PP or BMP-2 treatment. Modeling of signaling pathways can
contribute to identifying possible control point to regulate stem cell differentiation.

McGowan Institute for Regenerative Medicine (2007)
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Thomas, John Poster, IADR
Strategizing a Dental-Medical Co-Oral Evaluation for the Vented Patient
Thomas J, Cannon D, Harris G, Vaughan W, Hornbrook R. WVU SoD, SoM, & WVUH.

Objectives: Ventilator associated pneumonia (VAP) in the ICU is well documented as a costly outcome; unique
strategies have included new initiatives such as the “Save 100K Lives” (IHI www.ihi.org). More recently, links
between oral and systematic infections have raised awareness of consequences of poor oral hygiene. Our
objective was to optimize co-oral evaluations by a dental-medical team prior to endotracheal tube (ETT)
intubation. The strategy was three tiered and applied to 50 patients: 1) evaluation, 2) documentation and 3)
comparison.

Methods: Tier |: Evaluation with anesthesiology, a rapid assessment of oral status at time of intubation. Status
included a co-assessment by an anesthesiologist teamed with a dentist or dental students, applying exclusion and
inclusion criteria, emphasizing detailed oral evaluations (12 points), risk indicators for potential VAP (8 points),
previous contributory history (nursing home, repeated hospitalizations ICU/non-ICU), and antibiotic management
for previous 10 years. Tier Il: Documentation via culture/non-culture techniques for 8 microbial/physiologic
parameters tracked during ventilation and five days thereafter by respiratory therapists. Tier Ill: Comparison of
private dental records for procedures from previous 10 years, including nursing homes and records from WVU
SoD, if present.

Results: A computerized data tracking log for each tier was designed. There were 34 entries for Tier I, 22 for Tier
Il and 64 for Tier Ill. Agreements with Anesthesiology, Pulmonology, Infection Control, Respiratory Therapy, and
SoD were integrated. Phase Il will report the results of the first 50 patients.

Conclusion: The design and implementation of a dental-medical co-evaluation for ventilated patients was not
easily integrated. It was, however, an important strategy and will be institutionalized via the Infection Control
Program.

Web-J Dent Res: Abstract #2220 (2007)

Thomas, John Poster, IADR
Unmasking Candida Albicans as an Emerging Oral Microbial Signature

Thomas JG, Gray DM, Crout R, McNeil DW, Weyant RJ, and Marazita M. West Virginia University, Morgantown,
USA, The Center for Oral Health Research in Appalachia (COHRA), PA, USA, University of Pittsburgh, PA.

Objectives: West Virginia's population exhibits severe dental disease with 31% of the adults under 35 being
edentulous. Previous work in our laboratory on a 50 patient study focused on the identification of 3 periodontal
pathogens, yeast and non-traditional oral isolates with susceptibility profiles to create a unique Oral Microbial
Signature (OMS). The goal of this report was to further categorize OMS with throat culture microbes, emphasizing
Candida albicans in subjects recruited from a large oral disparities population in two Appalachian rural counties in
WYV and Pennsylvania.

Methods: Grandparents, parents and children were recruited on site as part of a 500 family set focus, followed
over 5 years. Samples were collected as part of dental evaluation and included viable culture on
selective/differential media for S. aureus, Group A Beta Strep, C. albicans from the throat and enzymatic method
(BANA) for 3 periopathogens P. gingivalis, B. forsythus and T. denticola from 1 representative tooth from each of
the 4 quadrants and the tongue.

Results: From 560 patients, throat cultures 237 (44%) were positives for S. aureus, 174 (28%) for C. albicans
and 161 (26%) for Group A beta Strep. Dentocult results for S. mutans indicated 102 negatives (ranked 0) with
total positives (313) ranked by quantitation: 109 (35 %), (ranked 1), 124 (40 %), (ranked 2), and 138 (44 %),
(ranked 3). BANA enzymatic assay indicated for the tongue (617 total), 471 positive and 138 negative. 4 tooth
sites, 1,154 positive and 681 negative.

Conclusions: We recovered an inordinate number of potential oral-pathogens in a variety of distinct
combinations defining an Oral Microbial Signature (OMS). With a unique S. aureus anti-mycaotic profile we hope to
assess transmissibility within a closed community/family and correlate/predict clinical outcome. R01-DE014899.

Web-J Dent Res: Abstract #2213 (2007)
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Thyvalikakath, Thankam Poster, ADEA
Design of a Two-Dimensional Dental Charting Interface for Electronic Dental Records
Thyvalikakath T, Schleyer T, Jun S. University of Pittsburgh. Carnegie Mellon University.

While approximately 85 percent of all general dentists in the United States have computers in their offices, only
about 25 percent use them in the clinical environment, and only 2 percent keep exclusively computer-based
patient records. Dental software has significant usability problems, represents clinical patient information
inadequately, and is not well integrated into the workflow of a dental office. These barriers retard the adoption of
computers for clinical patient care and reduce the current and potential benefits from computer-based storage of
patient information. The objective of this study was to design a two-dimensional dental charting interface through
a user-centered design process. This approach focuses on the user's needs, wants, and abilities as central
elements of the design process. A multidisciplinary research team with expertise in human-computer interaction,
dental informatics, and design conducted a twelve-week project to develop and evaluate a proof of concept for
two-dimensional dental charting interface. The project developed and evaluated a low-fidelity prototype with four
dentists and four dental students in two rounds. The project developed an improved design for a two-dimensional
dental charting interface. Novel features include presenting intraoral hard tissue and soft tissue information on a
single screen and presenting information that is intuitive and easy to understand to the dentists.

American Dental Education Association (2007)

Vieira, Alexandre Oral, IADR
Dental Anomalies Are an Extended Phenotype of Orofacial Clefts

Vieira A, Gamboa G, Orhiso M, McHenry T, Cooper M, Daack-Hirsch S, Marazita M, and Murray J. University of
Pittsburgh, PA, USA, Phenomics Group of the Philippines, Inc, Consolacion, Cebu, Philippines, University of
lowa, lowa City.

Objectives: Include dental anomalies as part of the cleft phenotype with the assumption that some genes can
contribute to both clefts and tooth development. Methods: We are revisiting 154 Filipino families with two or more
cleft affected siblings that participated in previous studies and collecting complete dental information. To date, we
have re-visited 33 families. One of the families was found to have an undiagnosed syndrome and was excluded
from this analysis. Genotypes from 390 genome-wide microsatellite markers at 10cM intervals and 1500 SNPs on
candidate loci were reanalyzed in the remaining 32 families to incorporate the dental anomaly data. There were
103 affected individuals with clefts and an additional 32 people (from 23 of the pedigrees) that were added as
affected with the addition of the dental phenotype. In the first pass of analyses, only individuals with clefts were
assigned as affected. In a second pass, non-cleft-affected relatives with a dental abnormality were also assigned
as affected. Results: In the first pass, ten chromosomes (1, 2, 4, 5, 8, 9, 11, 12, 16, 22) presented regions with
LOD>1.0. In the second pass, seven chromosomes (1, 2, 3, 9, 13, 14, 16) presented regions with LOD>1.0. The
most significant result in the cleft affected only scan was a LOD of 2.69 at D1S3462 (1942.2). When dental
anomalies were added as affection status in the analysis, the most significant result was at 14q31.1 (D14S606,
LOD=1.93). The LOD score for D1S3462 dropped to 1.21. A stronger association when the dental phenotype was
included could be seen in markers on chromosomes 6 and 9. The stronger effect was seen for SNPs in SAMDG6
(9922.33; p=0.0018). Conclusion: Our preliminary results support the hypothesis that some loci may contribute
to both clefts and congenital dental anomalies. NIH/NIDCR Grants R21-DE016718, R37-DE08559, P50-
DE016215, and CIDR N01-HG-65403-genotyping.

Web-J Dent Res: Abstract #0217 (2007)
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Vieira, Alexandre Poster, ASHG

Dental Anomalies as an Extended Phenotype of Orofacial Clefts: Genome Wide Reanalysis of 12 Multiplex
Filipino Families

Vieira AR, Gamboa G, Orbiso M, Goldstein-McHenry T, Cooper ME, Daack-Hirsch S, Marazita M, Murray JC. Oral
Biology and Center for Craniofacial and Dental Genetics, School of Dental Medicine, University of Pittsburgh, Pittsburgh,
PA; Phenomics Group of The Philippines, Consolacion, Cebu, The Philippines; Pediatrics, University of lowa, lowa City,
1A.

Cleft individuals have up to 6 times more dental anomalies than individuals from the general population. We are
revisiting 154 Filipino families with 2 or more cleft affected siblings that participated in previous genome wide studies and
collecting complete dental information. To date, we have re-visited 12 families. One of the families was found to have an
undiagnosed syndrome and was not included in this analysis. Genotypes from 390 microsatellite markers at 10cM
intervals were reanalyzed in the remaining 11 families to incorporate the dental anomaly data. There were 32 affected
individuals with clefts and an additional 9 people that were added as affected with the addition of the dental phenotype.
In the first pass of two- and multipoint parametric linkage analysis (FASTLINK, SIMWALK2) and nonparametric two- and
multipoint analysis (MERLIN), only individuals with clefts were assigned as affected. In a second pass, non-cleft-affected
relatives with a dental anomaly were also assigned as affected. In the first pass, 9 chromosomes (2,3,4,7,8,13,14,16,17)
presented regions with LOD>1.0. In the second pass, 9 chromosomes (1,4,7,8,9,10,14,16,18) presented regions with
LOD>1.0. The most significant results in the cleft affected only scan were a LOD of 2.98 at D4S2394 (4g28.2) under a
recessive model and a LOD of 2.05 at D8S592 (8g24.11) under a dominant model. When dental anomalies were added
as affection status in the analysis, the most significant results were also at 4q (4931.21, D4S1625, LOD=2.36, and
4028.2, D4S2394, LOD=2.18). The LOD score for D8S592 dropped to 1.51. Our preliminary results confirm a candidate
region for clefts at 4g and support the hypothesis that some loci may contribute to both clefts and congenital dental
anomalies. Supported by NIH Grants R21-DE016718, R37-DE08559, P50-DE016215, R01-DE016148, and CIDR NO1-
HG-65403.

American Society of Human Genetics: Abstract #594 (2006)

Vieira, Alexandre Poster, WMP
Dental Registry and DNA Repository
Vieira AR, Schaefer J. University of Pittsburgh School of Dental Medicine, Department of Oral Biology.

Study: The Dental Registry and DNA Repository (DRDR), has been created at the School of Dental Medicine at the University
of Pittsburgh (where there are 18,000 patients in the school files, and 300 new cases per month), in order to serve as a one-
source provider of clinical data linked to DNA samples for educational and research purposes. Collecting clinical information and
DNA samples from patients with a variety of diseases will allow researchers to address the overwhelming need to better
understand the genes, behavior, diet/nutrition, infectious agents, environment, and society of complex dental diseases and
conditions specific to special populations such as geriatric individuals.

Methods: Patients at the School of Dental Medicine at the University of Pittsburgh are invited to the study during a routine visit.
Upon agreeing to participate and signing a consent form, subjects donate a saliva sample, and consent to allow their past,
current and future identifiable medical record information related to their dental disease to be placed into the research registry.
The clinical information is made available to researchers in a de-identified fashion, and the process of requesting samples is
managed by an honest broker. Subjects up to the age of 85 years will be recruited for the DRDR.

Results: Because the project is in its infancy (having received initial IRB approval on June 21%, 2006), it is not yet plausible to
list definitive results or conclusions. However, it is highly likely that the results of the project will be many and far-reaching.
Tooth decay, gum disease, lacking teeth, geriatric oral surgery, and dental implants in elderly patients, diabetes, cancer, and
oral manifestations of systemic diseases are just some of the conditions that may be well served by implementing the DRDR.
The project is expected to help researchers find innovative procedures, and potentially effective new methods of treatment for
such conditions.

Conclusion: Because subject recruitment for the DRDR is ongoing and unlimited, and due to the large volume of patients seen
at the clinics, the project has the potential to grow at a very rapid rate. With an abundance of DNA samples and related clinical
information, researchers will have an innovative resource to make substantial progress in treating a variety of dental diseases
pertaining to geriatric individuals. The general principle behind the DRDR is that the more information that researchers can
discover, the better they can treat dental diseases and conditions.

Significance: The potential benefits that might arise from mapping and characterizing loci for phenotypes are momentous.
Understanding the mechanisms underlying these conditions may eventually lead to improved methods of treatment and
ultimately to their prevention. A careful clinical description and the application of sophisticated human genetics tools are a
promising combination to shed light into the etiology of complex dental traits. If researchers unravel a predisposing (or
protective), genetic factor, they can propose a new line of studies to prevent and treat the conditions relevant to the geriatric
population.

Funding Source: University of Pittsburgh School of Dental Medicine

William Pitt Union: Sponsored by Center on Aging (2006)
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Vieira, Alexandre Oral , Pac3
Research Program on Craniofacial Cancer Genetics

Vieira AR, Marazita ML, Menezes R, Schaefer JS, Cooper ME, Bardi KM, Brandon CA, Prasad JL,
Guggenheimer JC, Collins BC, Summersgill KF, Levine SC.

Purpose and Need: Our program is two-fold and includes: The Pittsburgh Oral Facial Cleft (POFC) Study and
the Dental Registry and DNA Repository (DRDR). This project is consistent with Pac3’s goal to increase the
usage of cancer data by researchers for assessing the cancer burden in Pennsylvania. Individuals with
craniofacial anomalies may have a higher risk of developing several types of cancer. Also, in many instances, the
dentist is the professional to first identify tobacco-related pre-malignant oral lesions. There is a great need to
address this cancer burden in such individuals, and to increase awareness of this connection by the PA
population.

Objective(s)/Aim: Identify genes involved in craniofacial development and increased cancer susceptibility.
Description of methods, collaborations, community involvement: Cleft and control families are recruited for
the POFC; cancer history data is collected via a structured questionnaire. The DRDR recruits patients in the
School of Dental Medicine (SDM), and a DNA sample is linked to the patient’s clinical information. The Dental
Emergency Clinic of the SDM assesses 3,000 patients/year, diagnosing approximately 10 cases of pre-malignant
oral-lesions. Researchers may use the DRDR as a resource to study these cases.

Evaluation Approach: Family cancer history is compared in cleft and control families. Genetic approaches will
be used to study candidate genes for clefts and cancer susceptibility. Case-control studies will be designed to
study genetic susceptibility to oral cancer.

Results/outcomes/impact on cancer control: The cancer history data from 168 families (75 cleft and 93 control
families) showed that brain (p=0.003), breast (p=0.009), colon (p=0.0009), leukemia (p=0.005), liver (p=0.02),
lung (p=0.02), prostate (p=0.01, skin (p=0.01), and stomach (p=0.04) cancers occurred significantly more
frequently in cleft families than in control families.

Conclusions: Preliminary results suggest that cleft families have higher cancer prevalence. Collaborative
research efforts will continue with the POFC. An abundance of DNA samples/clinical information from the DRDR
provides researchers with an innovative resource for cancer studies.

Pennsylvania Cancer Control Consortium (2006)

Weinberg, Seth Poster, ASHG

3D Morphometric Analysis of the Craniofacial Complex in First Degree Relatives of Individuals with
Orofacial Clefts

Weinberg SM, Maher BS, Mooney MP, Neiswanger K, Siegel MI, Marazita ML. University of Pittsburgh,
Pittsburgh, PA.

Numerous studies have described altered patterns of craniofacial form in the unaffected relatives (URs) of those
with oral clefts. Results from these studies have been highly variable and have failed to provide a reliable method
for discriminating at-risk relatives from controls. In the present study, we compare craniofacial shape between a
sample of URs (33 females; 14 males) from CL/P multiplex families and an equal number of age/sex matched
controls. A total of 16 x,y,z facial coordinates derived from 3D photogrammetry were analyzed via Euclidean
Distance Matrix Analysis (EDMA), while 14 additional linear distances from direct anthropometry were analyzed
via t-tests. Variables identified as significantly different (p < .10 from EDMA; .05 from t-tests) were then entered
into a discriminant function analysis. All analyses were carried out for each sex separately. Female URs
demonstrated increased facial width, midface reduction and lateral displacement of the alar cartilage. A single
discriminant function was derived (canonical correlation = .43; p = .01) which correctly classified 70% of female
URs and 73% of female controls. Male URs demonstrated increased facial and cranial base width, increased
lower facial height and decreased upper facial height. Again, a single discriminant function was derived (canonical
correlation = .79; p < .001) which correctly classified 86% of male URs and 93% of male controls. In both males
and females, facial width contributed most to the discriminant function (loading > .60). These results suggest that
the craniofacial shape differences characterizing URs are largely sex-specific and perhaps more pronounced in
males. Importantly, the pattern of relative-control differences observed in both sexes is in broad agreement with
previous findings from both humans and animal models. Although preliminary, these results suggest that a
relatively simple phenotypic assessment may provide a tool for the identification of at-risk individuals within CL/P
multiplex families. NIH grants RO1- DE016148 and P50-DE016215.

American Society of Human Genetics: Abstract #689 (2006)
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Yagiela, John Poster, IADR
Reversal of Soft-Tissue Anesthesia by an a-Adrenergic Blocker

Yagiela J, Goodson JM, Hersh EV, Moore PA, Papas AS, Rutherford RB. UCLA, Los Angeles, CA, USA, Forsyth
Institute, Boston, MA, USA, University of Pennsylvania, Philadelphia, USA, University of Pittsburgh, PA, Tufts
University, Boston, MA, USA, Novalar Pharmaceuticals, Inc, San Diego, CA.

Objective: The objective of two double-blind, randomized, multi-site, Phase 3 pivotal studies in adults (n= 484)
and a Phase 2 study of pediatric patients (n=152) was to evaluate the safety and efficacy of an alpha-adrenergic
blocker (phentolamine mesylate) by testing the hypothesis that local maxillary or mandibular injections would
shorten the duration of STA following routine dental and periodontal maintenance procedures. Since the duration
of STA resulting from dental anesthetic solutions containing vasoconstrictors exceeds that of pulpal anesthesia,
accelerated reversal may be clinically useful. Methods: Routine dental or periodontal maintenance procedures
were performed under routine local anesthesia using anesthetics that contained a vasoconstrictor. After
completion of the procedure, a new proprietary formulation containing phentolamine mesylate (PM) was injected
into the same site(s) as the local anesthetic. The duration of soft tissue anesthesia (STA) was measured by a
standardized lip tapping procedure and untoward sequelae of STA were measured by validated instruments for
assessing function and patient reported outcomes. Results: The duration of STA in the lower lip was reduced by
55% (p < 0.0001) and in the upper lip by 62% (p < 0.0001) compared to the sham-injection control group. Normal
lip sensation and normal function returned before the patients' perception of a return to normalcy suggesting that
NV-101 treatment would not heighten the risk of self-injury. PM was well tolerated with no serious or severe
adverse events (AE). No patients were discontinued due to AE. In adults 20% (mandibular) and 13% (maxilla) of
PM and 16% (mandibular) and 10% (maxilla) of sham-injected patients experienced transient, treatment-related
AE of mild to moderate severity. Most AE resolved within 24 hours. Conclusions: These data reveal the potential
clinical utility of PM to accelerate reversal of STA and its unwanted consequences. Sponsored by Novalar
Pharmaceuticals, Inc., San Diego, CA, USA

Web-J Dent Res: Abstract #0032 (2007)

Yuhaniak, Jeanie Poster, IADR
Features and Performance of Speech Recognition in Practice Management Systems
Yuhaniak J, Schleyer T, and Fernando S. University of Pittsburgh, PA, USA.

When working with a patient, dental clinicians have difficulty using a keyboard and mouse, primarily because of
infection control concerns. While roughly 13% of all general dentists with computers at chairside use speech
recognition for data entry, 16% have tried and discontinued using this technology. This indicates there may be
significant barriers to using speech recognition in current dental systems. Objectives: Evaluate the speech
recognition features and performance of four practice management systems. Methods: Researchers first
reviewed the user manuals for each of the four acquired software programs and manually explored each program
to evaluate its speech recognition capabilities. The software vendors were also contacted to answer any specific
questions regarding the system's speech recognition functionality and features. A comparison checklist was
created to highlight each program's speech functionality, including which features were present/absent. Next, a
simulated intraoral patient record was created to test the speech recognition capabilities of each system. For each
software program, researchers created an individualized script to advance step-by-step through the process of
charting each finding via speech. Each individualized script was then given to a study participant who was asked
to read the script verbatim. Each software program's performance was analyzed for time to complete the script,
errors, repetitions, and non-speech interactions. Results: Preliminary results indicate that programs are limited in
how much can be charted via speech, navigation through the programs via speech can be cumbersome, and all
programs require knowing many (up to 570) specific, un-natural speech commands. Conclusion: Current speech
recognition functionality in practice management systems is cumbersome and poorly designed. Limited speech
functionality reduces the ability of clinicians to interact directly with the computer during clinical care. This can
impede efficiency and effectiveness of electronic patient records and clinical decision support systems. This study
is supported via training grant NLM 5T15LM007059-19.

Web-J Dent Res: Abstract #0972 (2007)
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Yuhaniak, Jeanie Oral, Med Info
Speech Recognition in Dental Software Systems: Features and Functionality

Yuhaniak J, Fernando S, Schleyer T, Spallek H. Center for Dental Informatics, Department of Biomedical
Informatics, University of Pittsburgh, Pittsburgh, PA United States.

Speech recognition allows clinicians a hands-free option for interacting with computers, which is important for
dentists who have difficulty using a keyboard and a mouse when working with patients. While roughly 13% of all
general dentists with computers at chairside use speech recognition for data entry, 16% have tried and
discontinued using this technology. In this study, researchers explored the speech recognition features and
functionality of four dental software applications. For each system, the documentation as well as the working
program was evaluated to determine speech recognition capabilities. A comparison checklist was created to
highlight each program’s speech functionality. Next, feasibility user tests were conducted to determine if
performance comparisons can be made across all systems. Results show that current speech functionality,
instead of being intuitive, is directly, comparable to using a mouse. Further, systems require memorizing an
enormous amount of specific terminology opposed to using natural language. User testing is a feasible way to
measure the performance of speech recognition across all systems and will be conducted in the near future.
Overall, limited speech functionality reduces the ability of clinicians to interact directly with the computer during
clinical care. This can hinder the benefits of electronic patient records and clinical decision support systems.

Med Info 2007 Congress

Zhang, Lixin Poster, IADR
Comparative Whole-genome Analysis of Streptococcus mutans from Different Caries Status

Zhang L, Foxman B, Drake D, Henderson J, Srinivasan U, Weyant RJ, and Marazita ML. University of Michigan,
Ann Arbor, USA, University of lowa, lowa City, USA, University of Pittsburgh, The Center for Oral Health
Research in Appalachia (COHRA), PA, USA.

Streptococcus mutans is regarded as the principal bacterial species involved in dental caries. Considerable
phenotypic variations exist within the species S. mutans. However, comparative DNA analysis on a genome-wide
scale of S. mutans has not been reported. Objectives: Detect and compare gene content variations among S.
mutans strains isolated from caries-inactive and caries-active individuals using microarray based comparative
genomic hybridization (CGH). Methods: Seventeen isolates were selected from caries-inactive (2) and caries-
active (15) preschool-age children ascertained from a Head Start program in Eastern lowa. CGH with labeled
reference and sample genomic DNA was performed on a microarray of oligonucleotides covering the ORFs of
sequenced reference strain UA159 (TIGR). Probe labeling and hybridization were conducted as described on
http://www.tigr.org. Hybridization results from microarray images were extracted using Spotfinder and processed
for filtering and normalization using Midas (TIGR). The cleaned data were then analyzed as the distribution of the
two-color signal ratios (reference/sample) using GACK (Kim et al. 2002) to classify ORF presence or absence.
Results: Analyses of CGH microarray images showed that 172 (9.3%) UA159 ORFs were absent in our first
examined strain (from caries-active) using a relatively stringent signal ratio criteria (In (reference/test) >2) in
defining missing ORFs. These deletions are distributed over the entire genome and the largest continuous block
of deletion flanks a total of 32 ORFs. Conclusion: Array based CGH enable us to gain new insights into the
extent of the diversity within S. mutans. There are extensive variations in gene content among different strains.
The degree of such variation is similar to Streptococcus agalactiae, a highly diverse species with a fluid pan-
genome structure. Comparison of these differences among strains of different origins (i.e., different caries status)
can potentially reveal the genetic basis of cariogenicity of S. mutans. Support: DE- 014889-04S1, Carver
Foundation; microarrays provided by TIGR.
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