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Defining Subphenotypes for Orofacial Clefts Based on Dental Development 
 
Letra A, Menezes R, Granjeiro JM, Cooper ME, Marazita ML, Vieira AR. Department of Oral Biology and Center 
for Craniofacial and Dental Genetics, School of Dental Medicine, University of Pittsburgh, Pittsburgh, PA; 
Department of Biological Sciences, School of Dentistry, University of São Paulo, Bauru, SP, Brazil; Department of 
Cellular and Molecular Biology, Biology Institute, Fluminense Federal University, Niterói, RJ, Brazil. 
 
Individuals with cleft lip and/or palate (CL/P) present considerably more dental anomalies (DA) than individuals 
without clefts. It may be an indication that DA are an extended phenotype of CL/P. One thousand individuals, 500 
with CL/P and 500 controls were examined both clinically and through their clinical files 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 status, based 
on cleft completeness or incompleteness and laterality. Cleft individuals presented significantly more overall DA 
than controls (OR=8.72; 95% CI: 6.05-12.56). TA was most frequently observed affecting the left side in 
individuals with complete unilateral right clefts (p=0.01). Contrarily, individuals with unilateral left clefts presented 
more TA on the right side (p=0.01). Bilateral TA occurred more commonly in individuals with bilateral clefts 
(p=0.04). TA affecting upper teeth was more common to unilateral right clefts (p=0.02) and no differences were 
observed for cleft type and TA affecting lower teeth or both upper and lower teeth together. Left lateral incisors 
were most frequently absent in individuals 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). Individuals with 
complete unilateral right clefts presented more microdontia of upper left teeth (p=0.00001). As for ST, the majority 
was present in individuals presenting unilateral left clefts (p=0.002) with no significant differences when 
comparing side of the ST. Lower canines are more commonly malpositioned (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. This research is supported by NIH Grants R21-DE016718, R01-DE016148, P50-DE016215, M01-
RR00084, and CAPES Grant BEX341305-5, Brasília, Brazil. 
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Letra A, Menezes R, Fragelli R, Granjeiro JM, Castilla EE, Orioli IM, Schutte B, Vieira AR. Departments of Oral 
Biology, Pediatric Dentistry and Center for Craniofacial and Dental Genetics, School of Dental Medicine, 
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Pediatrics, Roy J. and Lucille A Carver College of Medicine, University of Iowa. 
 
Objectives: Previous evidence from tooth agenesis studies suggested that IRF6 and TGFA may interact. Since 
tooth agenesis is commonly found in individuals with cleft lip/palate (CL/P), we used three large cohorts to 
evaluate if IRF6 and TGFA interaction contributes to CL/P. Methods: Markers located within and flanking the 
IRF6 and TGFA genes were tested using Taqman or SYBR green chemistries for case-control analyses in 1,000 
Brazilian individuals (500 cases and 500 controls) and for transmission distortion tests in an additional 142 case-
parent triads from ECLAMC (South America) and 861 families from seven distinct populations. We looked for 
evidence of gene-gene interaction between IRF6 and TGFA by testing if markers associated with CL/P in our 
study populations were overtransmitted together. Finally, TGFA expression was analyzed by 
immunohistochemistry in IRF6 wild type and knockout mice at E13-15. Results: Both IRF6 and TGFA genes 
showed association with CL/P in the Brazilian cohort (p=0.00001). In addition, IRF6 was also associated with cleft 
palate only with impaction of permanent teeth (p=0.00001). Statistical evidence of interaction between IRF6 and 
TGFA was found for all data sets (p=0.013, p=0.046, and p=0.10 for Brazil, ECLAMC, and the 861 families, 
respectively). Attributable fraction calculations suggested that such interaction explains 1-10 % of all CL/P cases. 
TGFA expression in IRF6 knockout mice at E14.5 was decreased when compared to wild-type littermates. 
Conclusions: We provide further evidence that IRF6 and TGFA contribute to CL/P and to subsets of CL/P cases 
with specific dental anomalies. Moreover, IRF6-TGFA interaction appears to contribute to as much as 1-10% of all 
CL/P cases. The IRF6-knockout model further supports the evidence of IRF6-TGFA interaction we found in 
humans. 
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Cleft lip with or without cleft palate (CL/P) is a common birth defect of complex etiology. A series of genome wide 
studies have identified significant linkage to 9q21-q33. Our subsequent studies of candidate genes (ROR2, 
BARX1, PTCH, FOXE1, TGFBR1 and ZNF189) indicated that a 160Kb region around FOXE1 is associated with 
CL/P. The purpose of this study is to fine map the FOXE1 region and identify disease causing mutations. 
Methods: Families from Colombia, USA, Denmark, and the Philippines (77 extended, 481 trios; 34 extended, 256 
trios; 571 trios; 307 trios respectively) were genotyped for 24 SNPs in the 160 Kb region. FBAT was used to test 
for association. UNPHASED was used to construct and test haplotypes for association. FOXE1 and 7 conserved 
regions within 40kb 5’ of FOXE1 were sequenced on 92 and 24 affected individuals respectively. Bioinformatic 
tools were used to identify potential regulatory elements. Results: Significant association was found for 17/24 
SNPs (lowest pvalue=0.000020) and haplotypes (pvalue=1.15e-07) in the FOXE1 region in the Colombian 
families. Similar, but not as significant results, were observed in the US, Danish and Filipino families. Sequencing 
identified 2 missense mutations out of 92 individuals. In addition, 4 of 9 newly detected conserved region variants 
are predicted to affect the transcription factor binding sites for Evi-1, Cap, CdxA, PBF, Dof1, E74A and Hb. 
However, all of these variants had MAFs <12% and occurred in both cases and controls. Conclusions: The 
present data supports the hypothesis that FOXE1 has an important role in orofacial clefting. However, the lack of 
a common coding mutation suggests that nearby regulatory elements may be mutated in affected individuals 
having the common associated haplotype. NIH grants: R01-DE014667, K02-DE015291, P50-DE016215. 
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A Comprehensive Association Study of 106 Candidate Genes for Attention Deficit Hyperactivity Disorder 
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Psychiatry/MCV, Virginia Inst Psych/Behav Gen, Richmond, VA; University of Pittsburgh, Pittsburgh, PA; GSK, 
RTP, NC 
 
Attention deficit hyperactivity disorder (ADHD) is among the most common and heritable psychiatric disorders of 
childhood. We performed a comprehensive scan of several ADHD liability candidate gene systems, comprising 
106 genes, using a 1536 SNP custom Illumina bead array in 313 Caucasian nuclear pedigrees. We used an 
iterative approach to candidate gene/SNP selection, first identifying SNPs involved in a series of candidate gene 
systems. Genes were ranked via consensus conference. The next steps focused on inclusion of functional SNPs 
and LD-coverage of the top ranking genes. All HapMap SNPs were selected in each of the candidate genes and 
submitted to Illumina for Quality Scoring (QS). SNPs returning a QS < 1 were deleted from the candidate list. The 
complete list of QS=1 SNPs for the top ranking candidate genes was submitted to the H-Clust algorithm for SNP 
selection. H-Clust identified 1500 SNPs that provided and average r2 coverage of .615 (based on HapMap) of the 
106 highest-ranking candidate genes. In addition, all known non-synonymous common SNPs in each of the 
genes was selected for genotyping. Family-based association testing, accounting for parental phenotypes, of 
quantitatively-defined ADHD liability (factor analytically derived inattention (In) and hyperactivity-impulsiveness 
(HI)) was performed in PLINK. Multiple test correction was performed using FDR. Several genes yielded multiple 
significant results. Most notably SLC6A2, contained three SNPs (rs1948773: p = 0.0003; rs36009: p = 0.0007; 
rs192303: p = 0.008) and COMT contained 2 SNPs (rs174675: p = 0.0002; rs4485648: p = 0.0002) that were 
significant for the HI and In phenotypes respectively. 
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Morgantown, USA; West Virginia University, Morgantown, USA 
 
Objective: Dental caries is the most common chronic condition in U.S. children, and evidence suggests the 
importance of genetic factors, but few genetic studies have been done and none in the mixed dentition. In this 
study we assess association between caries and factors including genes in children with mixed dentition. 
Methods: From the population-based cohort of families ascertained by the Center for Oral Health Research in 
Appalachia, we studied 302 children with mixed dentition (6<age<15) and their parents. For each study subject, 
detailed dental exams, biological samples, demographics and other data were collected. The Family Based 
Association Test (FBAT) tested association between caries and 28 SNPs in 21 candidate genes chosen for 
involvement in saliva, taste preference, enamel and mineral deposition. Caries was measured by standard DMFT 
and DMFS scores, where the score for each child was the sum of the scores for the primary and permanent teeth 
(males: n=152, age=0.9+2.7, DMFT=2.8+2.9, DMFS=5.3+7.08; females: n=150, age=10.6+2.6, DMFT=2.4+2.8, 
DMFS=4.4+6.4). The scores defined three phenotypes: “any caries” (scores>0, n=203), “severe caries” (age-
dependent, n=111), and no caries (“scores”=0, n=96). Regression was used to model simultaneously genes, age, 
gender, S. mutans and saliva flow as predictors of DMFT and DMFS. 
Results: From BFAT, SNPs in CACNA1A (p-value=0.004), MMP8 (p=0.05), and AMBN1 (p=0.03) were 
associated with “any caries” and “severe caries”. SNPs in CACNB2 (p=0.03), KCNN1 (p=0.03), and TAS1R1 
(p=0.04) were associated with “no caries”. From regression, a model including saliva flow rate (p=0.04) and the 
presence of S. mutans (p=0.003) explained about 8% of the variation in DMFT/DMFS.  
Conclusions: We identified multiple genes that are associated with caries in the mixed dentition; some 
contributing to risk for caries and others to protection against caries. Further, saliva flow rate and S. mutans 
explained about 8% of the variation in DMFT/DMFS. NIH Grant #R01-DE014889. 
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Effect of Enamel Bleaching on Orthodontic Bond Strength-In Vitro  
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Objectives: To study the in vitro bond strength of orthodontic adhesives subjected to bleaching, and to determine 
if an anti-oxidant such as sodium ascorbate will reverse the effects of bleaching. Methods: 105 freshly extracted 
human premolars were randomly divided into seven groups (N=15). Groups II, III, IV were exposed to 10% 
carbamide peroxide gel (following at home treatment regimen), groups V, VI, VII were exposed to 38% hydrogen 
peroxide (following professional treatment regimen), and a control group (I) with no treatment. After the respective 
bleaching agents, the teeth were exposed to either 10% Sodium Ascorbate for 3 hrs (Groups III and VI), or 
distilled water for 3 weeks (Groups IV and VII). Teeth were then etched with TransbondTM Plus self-etching 
primer. Brackets were bonded with TransbondTM XT light cure adhesive paste and debonded within 24 hours of 
their respective treatments. Data were analyzed using ANOVA and t-test at significant value p=0.05. Results: 
ANOVA showed significant differences in bond strength among the seven test groups (p<.05). Significant 
differences in bond strengths were found in unbleached (control, 10.96 MPa) vs bleached teeth (10% carbamide 
peroxide, 7.61 MPa; 38%H202, 2.03 MPa). The addition of Sodium Ascorbate significantly reversed the 
deleterious effect of 38% H202 (6.79 MPa vs 2.03 MPa) and improved the 10% carbamide peroxide group (8.71 
MPa vs 7.61 MPa). Bond strength measurements of groups soaked in distilled water for 3 weeks after bleaching 
(Group IV at 12.40 MPa and VII at 11.10 MPa) were not significantly different than control. Conclusions: 
Brackets bonded to recently bleached teeth have an increased chance of bond failure. Exposure to bleaching 
agent of a higher concentration poses a higher risk for bond failure. Bleached teeth exposed to anti-oxidant 
(Sodium Ascorbate) prior to bonding, improve bond strength comparable to unbleached teeth and those bonded 3 
weeks after bleaching.  
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Dental Fear among Youth in Appalachia 
 
McNeil DW, Henderson SA, Crout RJ, Polk D, Weyant RJ, and Marazita ML. West Virginia University, 
Morgantown, USA, West Virginia University, School of Dentistry, Morgantown, USA, University of Pittsburgh, PA, 
USA 
 
Objectives: Level and type of general fears change over the course of infancy, childhood, and adolescence. High 
levels of dental fear have been shown to appear most commonly in the first decade of life, but there is a dearth of 
information about how such fears change across development. Information about dental fear in Appalachia is only 
beginning to emerge. Little is known about dental fear level differences associated with developmental level 
among youth in this region.  
Methods: In the present cross-sectional study, there were 856 youth between the ages of 1 and 21 years, part of 
the population-based cohort of families ascertained by the Center for Oral Health Research in Appalachia, 
focusing on rural areas of West Virginia and Pennsylvania. Parental report was used to establish dental fear level 
among children ages 10 and younger, based on the Dental Subscale of the Children’s Fear Survey Schedule. 
Youth ages 11 through 21 provided self-report of dental fear level using the Dental Fear Survey.  
Results: Dental fear levels were found to initially be higher, and then to be lower in middle childhood. Levels 
remain lower through adolescence, only to be higher again in later adolescence and early adulthood.  
Conclusion: Results suggest that dental fear levels vary systematically early in the lifespan, likely responding to 
increased exposure to dental situations among the youth as they grow. Specific implications for Appalachia are 
that culturally-sensitive interventions to reduce fears might best be targeted toward parents of very young 
children, and towards late adolescents and young adults. R01-DE014889.  
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Cleft Families Have a Higher Risk of Developing Several Types of Cancer 
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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. CHD1/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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Purpose: SUM01 (2q33.1) is a gene involved in posttranslational modification of proteins. A recent report of a 
patient with cleft lip and palate with a balanced translocation breaking SUMO1 has suggested that SUMO1 has a 
casual role in CL/P. Inactivation of SUMO1 in mice also supported a role in secondary palatogenesis. However its 
role in primary palatogenesis is still unclear. Human studies of SUMO1 have not been reported. This 
characterized SUMO1 expression during primary palatogenesis using mouse embryos. Human studies were 
performed to assess association between SUMO1 and CL/P; and search for mutations in coding sequence of 
SUMO1.  
Methods: C57BL/6 mouse embryos were evaluated via in situ hybridization for SUMO1 expression between 
embryonic days E9.5 and E12.5. Colombian (546), Filipino (372), and US (301) familial triads having probands 
affected with CL/P were genotyped for 3 SNPs nearby SUMO1. Statistical testing for association was performed 
using FBAT. SUMO1 was also sequenced in 184 cases and 183 controls.  
Results: At E9.5, no specific signal was detected. At E10.5, the nasal processes had weak expression. At E11.5, 
SUMO1 was expressed in the maxillary, medial nasal and lateral nasal processes as they are fusing. At E12.5, 
expression was not observed in the fused primary palate, whereas the nasal pits and primary choanae had 
moderate expression. Human studies revealed significant association only in the Colombian families with a SNP 
(rs13383137, p=0.0016). Sequencing of SUMO1 revealed three novel noncording SNPs.  
Conclusions: SUMO1 is expressed during the later stages of primary palatogenesis. Human studies reveal that 
SUMO1 variants may contribute to CL/P. However, the discrepancy between study populations suggests genetic 
heterogeneity of CL/P at this locus. These data provide evidence that SUMO1 is important for primary 
palatogenesis. NIH grants: R01-DE014667, K02-DE015291,R37-DE08559, P50-DE016215. 
  
 
 
 
 
Modesto, Adriana                      Poster, ADEA 
 
Evaluation of Students’ Perceptions of an Integrated Cariology Course 
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The purpose of this research was to evaluate the students’ perceptions of dental caries before and after attending 
a revised cariology course. This course was designed to address the common lack of understanding of the 
etiology, progression and prevention of dental caries and its treatment as an infectious, multifactorial disease. The 
course was developed with vertical integration of basic sciences and clinical knowledge of the disease, and 
horizontal integration between cariology and the clinical subjects that relate to comprehensive and holistic patient 
care. Dental students were asked to rank 12 factors involved in the etiology of caries. 2nd year students (N=77) 
ranked the factors before and after attending the course, and also evaluated the course using an online system 
available at the University of Pittsburgh. 3rd year students (N=72), who did not attend the revised course (control 
group) ranked the factors only one time. Diet (54.3%), oral hygiene (46.3%), and microbiota (35.5%) were 
considered the most important factors for most of the students. Gender (65.1%) and ethnicity (61.7%) were 
considered the least important factors for the majority of the students. After completing the course, 2nd year 
students considered oral hygiene, microbiota, fluoride exposure, and host genetics more important than before 
they attended the course, and also in comparison to the 3rd year students. 72.8% considered that the course 
adequately integrated clinical applications with basic concepts related to caries. 63.6% stated that the course 
helped them to develop critical thinking and problem-solving skills. However, 9% of the students still considered 
that the etiology and progression of the disease were not important factors for providing care for a patient affected 
by caries. These preliminary data suggest that integration between basic sciences and clinical knowledge may be 
achieved based on the relatively higher importance given to host genetics and microbiota by the students after 
their participation in the course. 
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TGF-b2 Antibody Therapy and ICV Changes in Rabbits with Unicoronal Synostosis 
 
Mooney MP, Moursi AM, Cooper GM, Barbano TE, Cray JJ, Caccamese J, Norbutt C, Edwards S, Costello BJ, 
Losee JE, Siegel MI. 
 
Objectives: Recent studies have shown that developmental changes in the expression of the various 
Transforming Growth Factor-b (Tgf-b) isoforms control normal cranial suture formation, maintenance, and fusion. 
It has been suggested that an over-expression of Tgf-B2 causes craniosynostosis, postoperative resynostosis, 
and a reduction of intracranial volume (ICV). Interference with Tgf-b2 production and/or function may prevent 
postoperative resynostosis and improve ICV. The present study was designed to test this hypothesis in a rabbit 
model of unicoronal synostosis. Methods: Twenty-six, New Zealand white rabbits with unicoronal suture 
synostosis were divided into 3 groups: 1) Suturectomy controls (n=9); 2) Suturectomy with non specific, control 
IgG protein in a slow release collagen vehicle, (n=9); and 3) Suturectomy with anti-Tgf-b2 antibody in a slow 
release collagen vehicle (n=8).  At 10 days of age, a 3mm x 7mm coronal suturectomy was performed on the 
synostosed side in all rabbits. The sites in Groups 2 and 3 were immediately filled with 0.1cc of a slow resorbing 
(60 day), collagen gel mixed with either IgG antibody (100ug/suture) or anti-Tgf-b2 antibody (100ug/suture). Serial 
3D-CT scan reconstructions of the defects and intracranial volumes (ICV) were obtained at 10, 25, 42, and 84 
days of age.  Means and standard deviations for each group by time were compared using a one-way (group x 
single age) analysis of variance (ANOVA). Results: Analysis of the 3D-CT scan data revealed that anti-Tgf-b2 
antibody treated rabbits had significantly greater (F=3.63; p<0.05) suturectomy sites areas at 25 days of age 
compared to untreated and IgG control rabbits. No significant group differences were noted in defect area or ICV 
at any other time period. Conclusions: These data support the hypothesis that an interference with Tgf-b2 
production and/or function may prevent resynostosis in the immediate postoperative period but that surgical 
release of the synostosed suture alone was enough to improve ICV.  
This work was supported in part by a grant from NIH/NIDCR (DE13078). The collagen vehicle was provided by 
NeuColl Inc., Campbell, CA. 
 
 
 
Moreno, Lina                      Poster, ASHG 
 
Admixture Genome Scan for Loci Involved in Cleft Lip 
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Introduction: The prevalence of nonsyndromic cleft lip with or without cleft palate (CL/P) varies by ancestry and 
is highest among Amerindians and Asians followed by Caucasian and African populations. Admixture mapping 
can identify genomic areas containing disease loci that are linked to ancestry markers.  
Purpose: We performed the first genome wide admixture mapping to identify disease loci for CL/P.  
Methods: 162 affected probands and 52 controls from North West Colombia were genotyped by the Center for 
Inherited Disease Research for 385 STRPs. 86 individuals from the Human Diversity Panel representing the 
founding populations were genotyped for over 400 markers by the Mammalian Genotyping Service Center. Alleles 
were aligned for 254 markers by using CEPH controls genotyped in both labs to adjust for allele size differences. 
The software STRUCTURE was used to compare Amerindian ancestry at each marker to the genome average of 
Amerindian ancestry in a two-sided hypothesis approach to evaluate for departures above and below the genome 
average.  
Results: Areas of excess Amerindian ancestry in cases compared to controls were observed at 1p22-p33 with 
markers D1S728, (109 cM, Z score 2.0) and D1S551 (114cM, Z score 1.6). On the contrary, an area with a 
significant excess of Amerindian ancestry was found among the controls at 17q11-q21 with markers spanning a 
region of 45-67cM (D17S219-D17S975-D17S188-D17S129, Z scores 4.0-7.0). Both 1p22-p33 and 17q11-q21 
have been previously identified as susceptibility areas for CL/P.  
Conclusions: The opposite differences in Amerindian ancestry at these two regions provide further support for 
the multifactorial etiology of clefting and imply that disease risk in this Colombian population is the result of 
admixture of susceptibility loci from two different founding populations. The study highlights the utility of admixture 
mapping in complex traits. 
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Association of Chromosomal Region 6q14-6q16.3 Region with Nonsyndromic Cleft Lip with or without 
Cleft Palate 
 
Mostowska A, Govil M, Cooper ME, McHenry TH, Vieland VJ, Marazita ML, Murray JC.  
 
Nonsyndromic cleft lip with or without cleft palate (NSCL/P) is a common congenital anomaly in humans. The 
etiology of this malformation is highly complex and associated with both genetic and environmental factors. Our 
linkage scan analysis from 7 different NSCL/P populations identified a substantial probability of linkage to 6q14-
6q16.3 region (PPL = 0.4 in single point data and PPL = 0.88 in multipoint). For additional fine mapping, 68 SNPs 
of strong candidate genes were genotyped on 220 multiplex families from Southeast Asia (Philippines). FBAT 
analysis revealed a modest association for three genes BACH2 (p=0.01, rs1065273), MAP3K7 (p=0.03, 
rs157689) and EPHA7 (p=0.04, rs535926). Pairwise and multi-locus haplotype analyses, in sliding windows up to 
5 SNPs, also revealed a significant transmission distortion for different combination of markers. The highest 
departure from random sharing was observed for markers located in BACH2 gene (rs367274, rs9451295, 
rs9351229, rs2304894 and rs1065273, global p value = 0.00004, Bonferroni-adjusted p value = 0.001). Sequence 
analysis of BACH2, EPHA7, and MAP3K7 in 96 NSCL/P cases revealed a number of mutations and novel gene 
variants specific only for affected individuals including BACH2 c.487delGAGGAGGATGAA (163delEEDE), 
BACH2 c.2458G>A (Val820Met) or EPHA7 c.2499C>T (Asp833Asp). Sequencing analysis that was performed in 
96 NSCL/P cases from North America revealed significant results as well. BACH2 genotypes were also used to 
perform gene X gene interaction studies. The most significant interaction was observed between BACH2 and 
SOD2 gene (p=0.0001). In addition, nonparametric linkage analysis using combined genotype data (431 SNPs 
used to prior linkage analysis and 68 SNPs using for fine mapping) revealed the strong linkage peak to additional 
region on chromosome 6 (maxLOD = 4.3). This peak around 135-145 Mb that is equally strong with and without 
LD modeling requires further analyses. This report provides evidence for an association of chromosomal region 
6q14-6q16.3 with nonsyndromic cleft lip and palate and indicates that BACH2 may be a novel transcription factor 
playing a role in etiology of this common anomaly. 
 
 
 
 
  
Mostowska, Adrianna                     Poster, ASHG 
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Department of Pediatrics, University of Iowa, Iowa City, IA; Center for Craniofacial and Dental Genetics, 
University of Pittsburgh, Pittsburgh, PA; University of Edinburgh, Edinburgh, U.K.; Columbus Children’s Research 
Institute, Columbus, OH. 
 
Isolated cleft lip with or without cleft palate (NSCL/P) is a common congenital anomaly in humans, the etiology of 
which is complex and associated with both genetic and environmental factors. Prior linkage scan analysis from 7 
different NSCL/P populations identified a substantial probability of linkage to 6q14-6q16.3 region (two-point 
PPL=0.43, multipoint PPL=0.88; multipoint maximum HLOD=3.0). To fine map this region, 65 SNPs in candidate 
genes were selected and genotyped on 275 multiplex families from Southeast Asia. TDT analysis revealed 
modest associations with SNPs in two genes: BACH2 (p=0.02 for rs1065273, rs9359876, rs404256; and p=0.04 
for rs10455512) and EPHA7 (p=0.02, rs535926). Pairwise and multi-locus haplotype analyses, in sliding windows 
up to 5 SNPs, also revealed a significant transmission distortion for different combination of markers. The highest 
departure from random sharing was observed for markers located in BACH2 gene. Sequence analysis of BACH2 
in 96 NSCL/P cases revealed a number of mutations and novel gene variants specific only for affected individuals 
including 163delEEDE or Val820Met. The number of DNA changes identified in cases was statistically higher than 
in controls. To confirm these findings sequencing analysis was performed in 96 NSCL/P cases from North 
America, revealing significant results as well. BACH2 is an oxidative stress-responsive transcription factor 
containing a basic leucine zipper BTB domain and cytoplasmic localization signal. It functions as a positive 
regulator of cell death and may act as a tumor suppressor. We also show that in mice, Bach2 is specifically 
expressed in craniofacial structures during development. This report provides evidence for an association of 
chromosomal region 6q14-6q16.3 with NSCL/P and indicates that BACH2 may be a novel transcription factor 
playing a role in etiology of this common anomaly. NIH grants: R37-DE08559, R01-DE016148, P50-DE016215. 
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Neiswanger, Katherine          Poster, IADR 
 
Accuracy of NicAlertTM Strips Tested with Urine and Saliva  
 
Neiswanger K, Weyant RJ, Crout RJ, McNeil DW, Marazita ML. University of Pittsburgh, PA, USA; West Virginia 
University, Morgantown, USA 
 
Objective: The COHRA (Center for Oral Health Research in Appalachia) study of dental health disparities in 
Appalachia ascertains smoking status by parental and self-report, which is confirmed by testing saliva with 
Accutest® NicAlertTM strips (Jant Pharmaceutical Corporation). Because of occasional discrepancies between 
self-report and NicAlertTM data, we checked the accuracy of the NicAlertTM strips using saliva and urine from the 
same individuals. 
Methods: We collected anonymous demographic data, including smoking and tobacco-chewing status and 
history, as well as exposure to second-hand smoke, from 59 adults aged 21 to 67. Urine and saliva samples were 
tested using NicAlertTM strips following manufacturer’s specifications.  
Results: 20 self-reported smokers (S), 20 non-smokers (NS), 14 non-smokers exposed to second-hand smoke 
(SHS), and 5 tobacco chewers (T) completed the protocol. NicAlertTM strips using urine confirmed smoking status 
in 17/20 S, 18/20 NS, all 14 SHS, and 4/5 T. NicAlertTM strips using saliva confirmed smoking status in 18/20 S, 
17/20 NS, 12/14 SHS, and 4/5 T. Five subjects were misclassified by both urine and saliva tests, including two 
light daily smokers who smoked more in the evening, two non-smokers who had quit smoking within weeks of the 
study (one was still chewing Nicaret gum), and one chewer who consumed ½ to 1 tin per week. Three additional 
subjects were misclassified only by the saliva test, and one was misclassified only by the urine test. Assuming 
that the self-report data are correct in this sample of adults with no incentive to lie, the NicAlertTM results were 
accurate in 53/59 (90%) subjects using urine, and in 51/59 (86%) using saliva.  
Conclusions: When they conflict with a subject’s self-reported smoking status, NicAlertTM results should not be 
considered completely accurate in all circumstances. Urine was slightly more accurate than saliva, but not enough 
to be recommended over saliva. Supported by NIH grant #R01-DE014889. 
 
 
 
 
Neiswanger, Katherine           Oral, ACPA 
 
Whorl Lip Prints are Increased in Patients with Nonsyndromic Cleft Lip With or Without Cleft Palate (CL/P) 
 
Neiswanger K, Chirigos KW, Cooper ME, Bardi KM, Brandon CA, Menezes Silva R, Vieira AR, Weinberg SM, 
Martin RA, Marazita ML. University of Pittsburgh, Pittsburgh, PA, USA; St. Louis University, St. Louis, MO, USA. 
 
Background & Purpose: Nonsyndromic CL/P is a common birth defect due to multiple genetic and 
environmental components, including polymorphic variants in the IRF6 gene. Whorl lip print patterns consist of a 
single medial circular pattern on the upper lip and/or two paramedial circles on the lower lip. If whorls are 
associated with CL/P or IRF6, they might be useful clinically to define recurrence risks in CL/P families more 
precisely. 
Methods: We analyzed lip prints from 203 subjects in families with CL/P (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 
subjects’ cleft status. Subjects provided DNA for genotype analysis of seven SNPs from the IRF6 gene. Standard 
chi-square tests were used to make case-control comparisons. Possible IRF6 SNP haplotype over-transmission 
was examined using the Family Based Association Test (FBAT). 
Results: The frequency of whorls in the subjects from CL/P families was greatly increased over controls [34/203 
(16.7%) versus 3/98 (3.1%); p = 0.0007]. In the families with CL/P, the frequency of whorls was similar whether or 
not an individual had a cleft [11/61 (18%) whorls in individuals with CL/P; 23/142 (16.2%) in unaffected relatives]. 
Using the presence of CL/P and/or lip whorls as the affected phenotype, haplotype association analyses using 
sliding windows of three to six adjacent IRF6 SNPs gave p values ranging from 0.11 to 0.03. 
Conclusions: Whorl lip print patterns are increased in families with nonsyndromic CL/P, irrespective of whether a 
family member has a cleft or not. More data are needed to determine if this increase in whorls is also associated 
with IRF6. Main Objective of Presentation: We will present an observation that the frequency of whorl lip print 
patterns is increased in families with nonsyndromic CL/P and discuss a possible association with the IRF6 gene. 
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Onik, Elizabeth                         Poster, ADEA 
 
Missing Persons: African Americans in Dental Hygiene Education 
 
Onik E. University of Pittsburgh, School of Dental Medicine, Pittsburgh, PA 
 
Abstract:  The rationale for this research is inspired by the landmark Sullivan Commission Report (2004) on diversity in 
the healthcare workforce, Missing Persons: Minorities in the Health Professions, which details the lack of diversity and 
under-representation of minorities in the health professions. However, the report does not mention the profession of 
dental hygiene, where lack of African Americans is especially pronounced.  African Americans make up 12 percent of 
the U.S. population, but only 4 percent of dental hygienists.  Lack of diversity in the health professions is associated with 
ethnic and racial health disparities, including dental health. Because dental hygienists will continue to be in great 
demand, it is important to find ways to improve the diversity of this health profession in order to improve access to care 
for minorities who are currently deprived of oral health. Purpose:  The purpose of this research poster is 1) to project the 
number of African American dental hygienists needed by 2014; 2) to evaluate the relationship between the percentage 
of hygienists and the percentage of African Americans by state; and 3) to evaluate how the professional practice 
environment of dental hygienists relates to African American demographics by state. Methods and Results:  This 
research demonstrates the lack of African Americans in dental hygiene education by cross-linking U.S. Census data with 
dental hygiene graduation data from 1996 through 2003 and employment projection data from the U.S. Labor Review 
Board.  The results demonstrate that because the African American population will be 13.2% of the population by 2014, 
if they are to be proportionately represented in dental hygiene, we will need to educate 23,512 African American dental 
hygiene students by then.  Based on current graduation trends, (523 per year) this is not likely to happen. This 
correlative study also looked at numbers of dental hygienists per state and cross-referenced this data with state race 
demographics.  The results demonstrate that of the 10 states with the lowest proportion of African Americans, 4 of these 
are in the top 5 of states with the highest density of dental hygienists (Vermont, New Hampshire, North Dakota, Oregon).  
Furthermore, of the 10 states with the lowest density of dental hygienists, 3 of them have the highest proportion of 
African Americans (Mississippi, Louisiana, and District of Columbia). This research also cross-linked the population 
statistics by state of African Americans and cross linked this data with data that summarizes the professional practice 
environment of dental hygienists by state.  Data used is from the HRSA funded project: The Professional Practice 
Environment of Dental Hygienists in the Fifty States and the District of Columbia, 2001, by the Center for Health 
Workforce Studies, University of Albany, SUNY. This data consists of a Dental Hygiene Professional Practice Index 
(DHPPI) which details the legal practice environment for the profession in each state.  The four main criteria for the index 
were selected to represent the characteristics of an “ideal” professional practice for DH’s.  These four criteria include 1) 
legal and regulatory environment, 2) supervision in different practice settings, 3) tasks permitted under varying levels of 
supervision and 4) reimbursement. The resulting DHPPI rating is based on a scale of 0-100, and is divided into 5 
categories: Excellent, Favorable, Satisfactory, Limiting and Restrictive, with 100 being the top of the Excellent scale.  
Correlating this data with African American population statistics demonstrates that the 10 states with the highest 
proportion of African Americans had an average DHPPI score of 28.5%, which falls in the bottom Restrictive category.  
The 10 states with the lowest proportion of African Americans had an average DHPPI score of 46.9%, which scores in 
the Favorable category. Conclusion:  This study adds to the literature concerning lack of African Americans in the 
health professions, especially dental hygiene. African Americans are under-represented in the dental hygiene 
profession, and will continue to be for the near future.  African Americans live in states which are disproportionately 
lacking dental hygienists. Finally, the professional practice environment of dental hygienists is inversely proportional to 
the number of African Americans in some states.   The lack of African Americans in dental hygiene, the lack of dental 
hygienists in states with high numbers of African Americans; and the restrictive nature of dental hygiene practice in 
states with high African American populations are all factors which may contribute to the epidemic of oral disease in this 
country, which is disproportionately borne by minorities.   
 
 
Palermo, Erin                       Student Presentation 
 
Peer Teaching/Peer Learning 
 
Palermo E, Schroeck A, Riccelli AE, O’Donnell JA, Baker CE. University of Pittsburgh, School of Dental Medicine; 
University of Pittsburgh, Office of Measurement and Evaluation, University of Pittsburgh 
 
Research suggest that students tend to learn more effectively from people  their own age; are more positive when 
receiving feedback from their peers with whom they are more relaxed and less intimidated than they are with their 
professors; and allows students to raise areas of concern without feeling foolish because of lack of knowledge or 
understanding (Crosby & Wadoodi, 2002).   Peer teaching also makes learning more interesting because 
students have opportunities to take part in hands on learning.  In addition, research suggests that students 
involved in a peer teaching strategy learn as well if not better than their traditional peers, and they develop 
excellent group and cognitive analytical skills (Fincham, et.al 1997). 
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Pedro, RL             Oral, Brazilian Division of IADR 
 
Estudo da Prevalência de Agenesia Dentária em Crianças 
 
Pedro RL, Kuchler EC, Vieira AR, Modesto A, Costa MC. Odontopediatria e Ortodontia – Faculdade 
De Odontologia. 
 
Neste estudo objetivou-se analisar a prevalência de agenesia entre crianças de 6 à 12 anos e suas 
variáveis envolvidas. Foram examinados 1034 prontuários com radiografias panorâmicas de crianças 
atendidas no Programa de Treinamento Teórico-Prático de uma Instituição Pública de Ensino 
Superior. Quando presentes, as agenesias foram avaliadas quanto ao gênero, arco dentário, lado e 
ao grupo dentário afetado. Os dados coletados foram submetidos ao teste χ 2 (qui-quadrado) e à 
análise de regressão (ANOVA), que explicou a associação das variáveis para o desfecho da 
agenesia, ambos com 5% de significância. Dos 39 pacientes (3,77%) com agenesia, 22 (56,41%) 
eram do gênero feminino. Na amostra estudada foi verificado um total de 95 dentes ausentes, sendo 
52 (54,73%) na mandíbula. Em relação ao lado, 51 (53,68%) das ocorrências se localizavam no lado 
direito. No grupo dentário, observou-se que 62,1% (n=59) das agenesias correspondiam aos 
segundos pré-molares, seguidos pelos incisivos laterais com 12,6 % (n=12) e logo depois 11,5% 
(n=11) pelos primeiros pré-molares. O número de dentes ausentes variou de 1 a 12; 19 crianças 
(48.71%) apresentavam um dente ausente; 9 (23%) apresentavam dois, e 11 (28,30%) tinham 
ausência de três ou mais dentes. A presença de agenesias unilaterais foram mais observada no arco 
mandibular enquanto as bilaterais no arco maxilar. Conclui-se que a prevalência de agenesia dentária 
nessa população foi relativamente baixa, não havendo diferença estatística em relação as variáveis 
estudadas. 
 
 
 
 
 
 
 
Peters, Noelle                  Student Presentation 
 
Web 2.0: Building a Dental Informatics Resource Library 
 
Web 2.0 is an imprecise term used to describe a variety of web-based social technologies and tools that have 
evolved around them, such as RSS feeds and social bookmarking.  These collaborative applications bring people 
together in a more dynamic, interactive way to facilitate sharing among users and the creation of new resources.  
The new resources are the work product of these online collaborations.  Currently, there are no comprehensive 
Dental Informatics (DI) resource libraries available.  The goal of this study was to aggregate Dental Informatics 
resources, creating a dynamic resource library, by tapping into the combined knowledge of various user 
communities interested in DI.   We used Del.icio.us, a social bookmarking web service, to tag and organize Dental 
Informatics resource, as a nucleus for the library.  We filtered these tagged resources through Yahoo Pipes, an 
interface that allows users to aggregate web feeds and web pages for publication in one location.  A complex 
strategy was developed to best filter sites and allow only Dental Informatics resources to be compiled.  We were 
able to find 58 DI resources, which were filtered and then organized into seven different categories.  The study 
proves that a successful resource library can be built by using Web 2.0 technologies.  Cascading Style Sheets 
(CSS) allowed seamless integration of the resource library into the Dental Informatics Online Community (DIOC) 
webpage.  After thorough testing in August 2007, DIOC members were encouraged to use social tagging to add 
new resources to the library.  Since the release of the library, members have added 50 new links through social 
tagging.  The library continues to be updated dynamically by members of the online community.   
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Poletta, Fernando                   Poster, ICBD 
 
Cleft Families and Dental Abnormalities in Patagonia Argentina 
 
Poletta F, Mereb JC, Orioli IM, Vieira AR. 
 
For the last 2 years, we have been working in identifying cleft families located in the Patagonia 
Argentina. This region shows a higher prevalence of clefts and our hypothesis is that the population of 
this region, highly influenced by the presence of the Mapuches, could have a major gene factor 
playing a role in cleft susceptibility. The recent evidence that dental anomalies can be part of the cleft 
phenotype motivated us to collect additional phenotypic dental features to increase our power in future 
genetic analysis. This presentation will have the following objectives: 1) describe the current 
epidemiological data that suggests populations from the Patagonia area have a higher incidence of 
clefts; 2) describe our experience in Argentina in assessing the additional dental clinical information; 3) 
describe our experience in handling biological samples and data; and 4) describe the preliminary 
results. 
We will emphasize the importance of networking with the local health care providers to facilitate our 
working of recontacting families. Also, we will describe our experience with these families and the 
effort that has been made to facilitate a system in which referrals for speech pathology and orthodontic 
treatment can be in place. In the presentation, we will show the results of our first field expedition, in 
which 45 families could be revisited in six different sites. The preliminary results support the evidence 
that dental anomalies are highly prevalent among cleft relatives. 
 
 
 
 
 
 
 
Polk, Deborah               Oral, IADR 
 
DMFT in Children is Associated with Multiple Maternal Factors 
 
Polk D, Weyant R, Marazita ML, Crout RJ, McNeil DW, Barkanic G. University of Pittsburgh, PA, USA; West 
Virginia University, School of Dentistry, Morgantown, USA, West Virginia University, Morgantown, USA 
 
Objectives: To identify maternal factors associated with caries severity in the permanent dentition of children age 
5 to 18. 
Methods: From the population-based cohort of families ascertained by the Center for Oral Health Research in 
Appalachia (COHRA), we studied 248 children with at least one permanent tooth from 148 families. Children’s 
parents self-reported household income, type of birth (vaginal versus C-section), and the number of weeks of 
gestation at the children’s time of birth. Children’s and mother’s DMFT was determined by clinical examination 
using the NHANES III criteria. Multilevel regression was used, nesting children within families and controlling for 
age, number of permanent teeth present, and household income. Because all participants were Caucasian, race 
was not used as a covariate.  
Results: In a model with all predictors entered simultaneously, children’s DMFT was higher with higher mother’s 
DMFT (B = 0.06, SE = 0.03, p < 0.03). DMFT was marginally higher with fewer weeks gestation prior to birth (B = 
-0.09, SE = 0.05, p < .06). Type of birth was not associated with children’s DMFT. 
Conclusions: Research suggests that prenatal and early childhood environment are associated with lifelong 
health. We found that caries severity is associated with several maternal factors, including mother’s DMFT and 
number of weeks of gestation at time of birth. Although previous research demonstrated that children born via C-
section were colonized with Strep mutans earlier than those born vaginally, we did not find increased levels of 
caries among children born via C-section. Future research should determine pathways through which these 
factors operate. NIH Grant #R01-DE014889. 
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Polk, Deborah            Poster, APS 
 
When Do the Disparities in Caries Due to Socioeconomic Status Occur? 
 
Polk DE, Weyant RJ, Marazita ML, Crout RJ, McNeil DW, Barkanic G 
 
Although there are several possible preventive interventions targeting socioeconomic disparities in caries that 
could be implemented, the optimal time of delivery of these interventions remains unknown.  At a minimum, they 
need to occur prior to the development of the disparity.  We examined when the disparity due to socioeconomic 
status occurs in caries in the primary and permanent dentition of children ages 1 to 18.  From the population-
based cohort of families ascertained by the Center for Oral Health Research in Appalachia (COHRA), we studied 
592 children with at least one primary tooth from 342 families and 248 children with at least one permanent tooth 
from 148 families. Children’s parents self-reported household income.  Children’s and mothers’ caries severity 
was determined by clinical examination using the NHANES III criteria.  Multilevel regression was used, nesting 
children within families and controlling for age, number of primary or permanent teeth, and mother’s decay.  In a 
model with all predictors entered simultaneously, the disparity in caries in the primary dentition was present by 
age 1, F(2,247) = 4.43, p < .01.  Children in the lowest tertile of household income had more caries than did 
children in the highest income tertile, t(247) = 2.94, p < .004.  This disparity was not larger in older children.  Thus, 
interventions targeting caries in the primary dentition should start by the first year of life.  In the permanent 
dentition, the disparity in caries did not appear until age 9.  Children in the lowest income tertile had more caries 
than did children in the highest income tertile, t(92) = 2.09, p < .03.  By contrast, this disparity was larger in older 
children, F(2,92) = 4.24, p < .02.  Thus, although preventive interventions should start prior to age 9, their full 
effects may not be evident for several years.  Overall, the development of the disparity differed depending on 
whether the outcome was the primary or permanent dentition.  These findings may be used to inform the planning 
of preventive interventions.  NIH Grant #R01-DE014889. 
 
 
 
 
 
 
 
Rahimov, Fedik                                       Oral, ASHG 
 
Disruption of an AP-2 binding site upstream of IRF6 is commonly associated with nonsyndromic cleft lip 
and palate.  
 
Rahimov F, Hitchler MJ, Domann FE, Jugessur A, Lie RT, Wilcox AJ, Christensen K, Green ED, Marazita ML, 
Schutte BC, Murray JC. Dept Pediatrics, Univ Iowa; Dept Rad Onc, Univ Iowa; Univ Bergen, Norway; NIEHS, 
Durham, NC; Univ Southern Denmark; NHGRI, NIH;  Center Craniof Dent Genet, Univ Pittsburgh. 
 
Nonsyndromic cleft lip and palate (NSCLP) is a common craniofacial birth defect. We discovered that mutations in 
IRF6 underlie Van der Woude syndrome (VWS), an orofacial clefting disorder where lower lip pits are the only 
features distinguishing VWS from NSCLP. Subsequently, we reported a strong association between SNPs in the 
IRF6 locus and NSCLP. We observed a particularly strong overtransmission of the ancestral allele V of the 
rs2235371 (V274I) SNP in individuals of Asian and South American ancestry. However, the frequency of the risk 
allele is over 97% in European and African populations making it an unlikely candidate for the etiological mutation. 
Direct sequencing of the coding regions of IRF6 did not detect potential causative mutations. We postulated that 
the causative variant(s) are in linkage disequilibrium with V274I and could reside in the regulatory element(s) of 
IRF6. Using comparative genomic sequence analysis from 14 vertebrate species, we detected a highly conserved 
region 9.7kb upstream of IRF6. Family-based association analysis in Norwegian, Danish and Filipino populations 
showed strong overtransmission of a conserved SNP (rs642961) in this region (p<2x10-8). The ancestral allele G 
and the derived allele A of rs642961 split the V allele of V274I into two haplotypes. The V-A haplotype is 
significantly overtransmitted (p<3x10-8), whereas transmission of the V-G haplotype is not distorted (p<0.7). Gel 
shift assays showed that the A allele of rs642961 disrupts binding activity of the transcription factor AP-2 alpha. 
TFAP2A is highly expressed in craniofacial structures and knockout mice have multiple facial anomalies. A ChIP 
assay showed that AP-2 binds to its consensus binding sites in vivo suggesting that it could function upstream of 
IRF6. In total, our data suggests that a common functional variant upstream of IRF6 contributes to NSCLP and 
implicates AP-2 in the IRF6 developmental pathway. 
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Rashedi, Sara                                   Poster, AAPD & SCDA 
 
Comparison of Oral Health Status of Patients with Disabilities by Residential Settings 
 
Rashedi S, Ranalli DN, Studen-Pavlovich D, Geary JW, Close JM. 
 
Purpose: To determine the oral health status of special needs patients (male and female, any race, permanent 
dentition only) who live with family, compared to those who live in group homes. Method: Permission was granted 
by the University of Pittsburgh IRB for this retrospective cross-sectional review of existing dental records of 
special needs patients with a medical history of either: MR, OCD, CP, Down Syndrome, and/or autism. All exams 
were verified by the same faculty dentist. Demographic information including residential living arrangements were 
gathered. Data regarding decayed, missing and filled teeth were collected on standardized DMF index forms and 
analyzed with Fisher’s Exact Test, Pearson Chi-Square, and t-test with level set at p<0.05. 
Results: Of the 223 charts available for review, 89 (39.9%) met the inclusion criteria. Mean age was 34.6 years 
(range, 13-61 years), with younger subjects more likely to live with family (statistically significant).  
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All subjects had MR; other occasional conditions included: 15 (16.9%) autism, 13 (14.6%) CP, 6 (6.7%) Down 
Syndrome; 4 (4.5%) OCD.  
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All qualifying patients required either deep sedation or non-pharmacologic behavior management for their initial 
examination and prophylaxis. Gingivitis, calculus, and periodontal disease were all more frequent among those 
living in group homes, although not statistically significant. In addition, over 70% had poor or fair oral health. 
Patients with untreated decay (66.3%) were more frequent in group homes, as were those with missing teeth 
(83.3%) at statistically significant levels.  
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MX molars more frequently found to have untreated decay, while MX anterior and MD molar regions more often 
had missing teeth. Filled teeth (72%) was not statistically significant for residential setting. Conclusion: Patients 
in this study who lived at home with family demonstrated better overall oral health than their counterparts who 
lived in group homes. The findings reinforce the need for oral health care instruction among the special needs 
population particularly those living with caregivers.  
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Robertson, Neil           Poster, IADR 
 
Multi-Lineage Differentiation Potential of Pericytes Isolated from Human Dental Pulp 
 
Robertson N, Teng P, Heemstra P, Park TS, Crisan M, Logar A, Peault B, Sfeir C. University of Pittsburgh 
 
Objectives: Current literature has shown the existence of stem cells within the dental pulp cavity, although the 
cells’ exact location has not been identified. We hypothesized that the stem cells within this area are pericytes 
that surround the vascular tissue of the dental pulp. Using different cell markers, we characterized, isolated and 
differentiated these cells to explore their osteo, chondro and adipogenic potential. 
Methods: The dental pulp was taken from third molars of human subjects, ages 14-30 and digested with 
collagenase. Cells were then marked with surface markers and sorted using Fluorescent Activated Cell Sorting 
(FACS). The isolated cells, as well as positive and negative controls, were characterized as well as tested for their 
potential to differentiate into several lineages using differentiation media and supplements. Osteogenic and 
adipogenic cells were grown in a monolayer culture for 2 and 7 weeks respectively, while chondrogenic cells were 
grown in a 3D pellet (250,000 cells/pellet) culture for 3 weeks. 
Results: Pericytes harvested from the dental pulp show positive staining for CD146 (endothelial cell and 
perictye), α-SMA (smooth muscle cell and pericyte). They are negative for CD34 (endothelial cell and 
hematopoietic progenitor), CD45 (hematopoietic cell) and CD56 (NK cell). Thus, by using a CD146+CD34-CD45-
CD56-FACS sort, pericytes can be isolated for culture expression in vitro. We observed osteogenic differentiation 
of dental pulp pericytes by Alizarin red, alkaline phosphatase, and von Kossa stainings. Chondrogenic 
differentiation was determined by Alcian blue, Toluidine blue and Safranin-O stainings on sections of the cell 
pellets. Positive Oil red-O staining showed successful adipogenesis of pericytes. 
Conclusions: Our data shows that the isolated pericytes possess stem cell-like properties and show their ability 
to differentiate into cartilage, bone or adipose tissues. The dental pulp pericytes could be considered for 
therapeutic use in regeneration of oral tissues.  
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Schleyer, Titus              Oral, AMIA 
 
Online Communities for Translational Research 
 
Schleyer T, Spallek H, Butler B, Kelleher C, Johnson S. Center for Dental Informatics, University of Pittsburgh, 
Katz Graduate School of Business, University of Pittsburgh, Kaiser Permanente Center for Health Research, 
Department of Biomedical Informatics, Columbia University. 
 
Recently, the National Institutes of Health funded 12 institutions under its Clinical and Translational Science 
Awards (CTSA) program, which is designed to accelerate the transfer of results from basic science to their clinical 
application. The difficulties in making this transfer are widely believed to constrain the quality of medical care in 
the US. Academic and other research institutions are knowledge-intensive, but their traditional organizational and 
behavioral paradigms limit the efficiency and efficacy with which they can pursue the “common good” of 
biomedical science. For instance, the hierarchical and, predominantly, vertical organization of most university 
schools and departments, as well as competitive pressures, e.g. for grant funding, are a disincentive to broad 
information sharing. 
The challenge for research institutions, specifically the CTSA awardees, is to measurably accelerate the process 
of scientific discovery with the goal of applying the results in practice. In addition, outcomes and observations 
from practice need to be connected better to basic science, creating a “virtuous circle” for research. 
One way to do this is to improve transparency and flow of information within organizations. While many traditional 
information-sharing mechanisms, such as seminars, lab meetings, public lectures and science fairs exist, these 
mechanisms do not scale well to the demands of multidisciplinary and highly collaborative research within large 
organizations. 
As part of their respective CTSA projects, the University of Pittsburgh, Oregon Health Sciences University and 
Columbia University have begun to collaborate on the development of online research communities at their 
respective institutions. The primary goals of our online communities are to help members find collaborators, and 
to provide researchers with targeted information regarding people, resources, services, tools, projects, events and 
other information relevant to their research. Supporting ongoing collaborations is only a secondary consideration. 
Each institution-specific online research community also will have an interface to the larger, external world of 
biomedical science. An overarching goal of the three efforts is to advance the science of doing science through 
collaborative applications. Transforming large academic medical and research centers into “communities of 
science” is a nontrivial endeavor. Doing so successfully requires the integration of many research fields, such as 
computer-supported collaborative work (CSCW); individual, group and organizational behavior; communication 
network theory; knowledge management and collaboration tools. A key challenge is that the planned online 
communities will be implemented in a complex social, behavioral, organizational and technical context. 
Successful implementation and use is therefore not just a matter of installing a new IT tool, but of crafting a 
comprehensive and multi-faceted strategy that maximizes chances of success. A key challenge is to persuade 
time-pressured researchers to take the risk and shift their focus from exploitation of known resources to exploring 
new tools and techniques to improve their long-term productivity. Building in earlier efforts, the technical 
infrastructure components envisioned by the three projects include searchable directories of people, resources, 
services, tools, projects, events, educational offerings and other information relevant to research; portals/websites 
that make information in directories available on demand; and awareness mechanisms that distribute information 
in directories automatically to community members. Evaluation measures include coverage metrics (e.g., what 
percentage of potential participants are members of the community?), access metrics (e.g., how many visitors 
[both internal and external] view information in the project directory?) and long-term outcomes (e.g., how many 
initial contacts that were made through the community have resulted in joint research projects and publications?). 
In addition, we will evaluate qualitative measures, such as user satisfaction and perceived value to the research 
community. 
This presentation will discuss relevant theories, primarily from the CSCW and social science fields, that underlie 
online community projects; describe early results from needs assessments at the three collaborating institutions; 
and present draft functional and system specifications for the respective online communities. 
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Spallek, Heiko             Oral, MLA 
 
Dental Informatics and Evidence-Based Dental Practice 
 
The key to a true evidenced based clinical practice is building a body of creditable clinical evidence 
that is organized in a way that allows clinicians to effectively and efficiently locate quality actionable 
information that will aid their clinical decision making and improve patient outcomes. The 2007 Lecture 
on the Evidence Base will focus on current realities of the integration of evidence based principles, 
practices and resources into clinical practice at the point of care. Heiko Spallek, DMD, Ph.D., Asst.  
Professor, Center for Dental Informatics, School of Dental Medicine, University of Pittsburgh will focus 
on the dental informatics (DI) aspects and how DI could support evidence-based practice by providing 
the foundation of evidence-based decisions, i.e., chairside decision support systems. He will discuss 
how dentists actually record data using chairside computers in their offices. He will then present what 
he thinks needs to be improved and how we envision an electronic dental record of the future. 
 
 
 
 
 
 
 
 
 
Spallek, Heiko            Oral, ISCD 
 
Software-Assisted Quality Management in Dental Practice 
 
The presentation will explore what dental informatics is and how it can influence software-assisted 
quality management in dental practice. Dr. Spallek will showcase results from recent studies regarding 
chairside clinical computing and answer the following questions: 
(1) What data is recorded by dentists? 
(2) What are the limitations of current practice management systems? 
(3) Do current systems support the documentation of clinical findings? 
(4) What should a "digital office" look like? He will conclude by pointing out the challenges dental 
informatics faces in the near-term future and familiarize the audience with the Dental Informatics 
Online Community project. 
- overview knowledge about research challenges in the field of dental informatics 
- understand the need for electronic patient records in dental care 
- recognize the shortcomings of current chairside computing approaches 
- become familiar with concepts of a digital dental office of the future 
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Stirling, Kara                      Poster, ASHG 
 
Evidence that the Oxytocin Receptor Plays a Role in Preterm Labor 
 
Stirling K, Johnson M, Cooper M, Marazita M, Shi M, Dagle J, Murray J. Pediatrics, University of Iowa, Iowa City; 
University of Pittsburgh, Pittsburgh, PA; NIEHS/NIH, Research Triangle Park, NC. 
 
Prematurity as a consequence of preterm labor (PTL) affects more then 500,000 infants each year in the US 
Oxytocin and its receptor regulate uterine contractions and may contribute to the initiation of labor. We 
hypothesized that allelic variations in the genes for oxytocin, the oxytocin receptor (OXTR), and oxytocinase 
(LNPEP) might play a role in genetic predispositions to PTL. Samples for DNA were collected from preterm 
infants and parents. TaqMan assays were performed to characterize allelic variations in single nucleotide 
polymorphisms (SNPs) in the oxytocin, OXTR, and LNPEP genes in 476 preterm infant/parent trios (22-36 
weeks). TDT analysis using two week sliding windows of gestational age (GA) was used to look for associations 
with varying GA. To look for the presence of novel genetic variations as a cause of preterm birth, resequencing 
was done on the oxytocin gene (3 exons) and OXTR gene (4 exons) in 94 early preterm infants and mothers, 180 
late preterm infants, and 94 Caucasian controls. We identified one SNP (rs4686301) in the OXTR gene that is 
significantly associated with birth at 35-36 weeks gestation (p=0.0011). A 2 degree of freedom test for maternal 
effect on preterm birth revealed two significant SNPs in the OXTR gene (rs237887 and rs237897). Sequencing of 
conserved noncoding regions in and near the OXTR gene revealed 3 known SNPs and 8 novel sequence 
variants. Sequencing of OXTR coding sequence revealed 5 rare missense mutations, 4 novel and 1 named. The 
novel variants were more common in cases than in controls. Our finding of a SNP in OXTR correlating with 
delivery at 35-36 weeks is preliminary evidence that genetic variation in OXTR plays a role in late preterm birth. 
The increased frequency of missense mutations in cases also suggests a role for rare variants in OXTR 
contributing to PTL. Additional genotyping and sequencing of these high yield areas will further characterize 
critical gene regions that might be associated with PTL and perhaps help to identify high risk populations. 
 
 
 
 
 
 
Suzuki, Satoshi                      Poster, ASHG 
 
Mutations in BMP4 are Associated with Subepithelial, Microform, and Overt Cleft Lip 
 
Suzuki S, Marazita ML, Miwa N, Jugessur A, Natsume N, Shimozato K, Shi M, Ohbayashi N, Suzuki Y, Niimi T, 
Yamamoto M, Altannamar TJ, Erkhembaatar T, Furukawa H, Daack-Hirsch S, Vieira A, Lidral AC, Martin JF, 
Murray JC. Aichi-Gakuin University, Nagoya 4648651, Japan; University of Iowa, Iowa City, IA 52242 USA; 
University of Pittsburgh, Pittsburgh, PA 15219, USA; Maternal and Children’s Health Research Center Hospital, 
Ulaanbaatar, Mongolia; Institute of Biosciences and Technology, Texas A&M Health Science Center, 2121 
Holcombe Blvd., Houston, TX 77030, USA. 
 
Nonsyndromic cleft lip with or without cleft palate (CL/P), a common birth defect, is a complex trait, arising from 
the influence of genetic and environmental factors. Evidence is also mounting that the phenotypic spectrum of 
CL/P includes both microform and subepithelial lip defects. A conditional knockout of the mouse BMP4 gene 
results in a phenocopy of human microform/subepithelial lip defects. To pursue the role that BMP4 might play in 
human CL/P, we sequenced BMP4 in individuals with subepithelial, microform and overt CL/P defects, plus 
controls, from several populations. We also assessed association with polymorphic SNP variants in and near 
BMP4 in a large collection of families from multiple countries in Asia, North America, South America, and Europe. 
Missense or nonsense mutations were identified in the BMP4 gene in 1 or 30 cases of microform clefts, 2 of 87 
cases with subepithelial defects in the orbicularis oris muscle, and in 5 of 968 cases of overt CL/P. No amino acid 
sequence variants were seen in 529 controls. Differences between case and control groups were assessed with 
standard chi square tests including Yates’ corrections applied due to small cell sizes. The frequency for microform 
plus OO cases was significantly greater than for controls (p=0.003). Further, the BMP4 mutation frequency in 
overt CL/P cases was significantly less than the rate in microform plus OO cases (p=0.01). This study supports 
the role of BMP4 in nonsyndromic CL/P, with mutations in BMP4 associated with microforms and OO, and 
polymorphic variants increasing the susceptibility to overt CL/P. 
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Taylor, Thomas Timothy          Poster, IADR 
 
Predicting White Spot Lesions in an Orthodontic Population 
 
Taylor T, Abod S, DMD, Horton M, PhD, Close J, Sciote J, DDS, MS, PhD, University of Pittsburgh School of 
Dental Medicine, Department of Orthodontics, Pittsburgh, Pennsylvania. 
 
Objective: Increases in plaque retention and Streptococcus mutans levels are associated with orthodontic 
treatment. Subsequent enamel decalcification on tooth surfaces resulting in white spot lesions (WSLs) occurs in a 
portion of subjects, and preventive interventions are currently being devised. Numerous studies have shown that 
antimicrobial agents such as fluoride, thymol and chlorohexidine varnishes reduce WSL formation during 
orthodontic treatment. However, currently no protocol exists to identify patients who might benefit the most from 
these preventive measures. The goal of this study was to determine if the same factors that contribute to WSL 
formation during orthodontic treatment also made a patient more susceptible to WSLs prior to orthodontic 
bonding.  
Methods: Prior to orthodontic bonding, 37 patients were clinically examined at the university’s orthodontic clinic 
and scored on Visible Plaque Index (VPI), Gingival Bleeding Index (GBI) and the number of WSLs. Next, S. 
mutans levels were then determined using the Stripmutans (Orion Diagnostica) assay test. The data was 
analyzed using bivariate correlations (Kendall’s tau-b).  
Results: There were no statistically significant (p<.05) correlations between Visible Plaque Index, Gingival 
Bleeding Index, or S. mutans levels and the number of WSLs. 
Conclusion: Currently, a risk based protocol based on VPI, GBI, and S. mutans levels does not appear to be 
diagnostic of a patient’s susceptibility to WSLs. However, because of the multifactor nature of enamel 
decalcification, more research is needed to determine whether other oral hygiene factors may be more predictive. 
At this time, without a reliable risk based test, preventive measures, such as antimicrobial varnishes, should be 
recommended for all orthodontic patients.  
 
 
 
 
 
 
Thyvalikakath, Thankam                      Poster, ADEA 
 
Cognitive Task Analysis of Clinicians’ Decision Making Activities during Diagnosis and Treatment 
Planning 
 
Thyvalikakath TP, Torres-Urquidy MH, Dziabiak MP, Schleyer T, University of Pittsburgh 
 
Purpose: Identify patterns of cognitive activity used by dentists when reviewing patient information during 
diagnosis and treatment planning. 
Abstract: Recent studies revealed the use of heuristics that link “mental structures,” indirect pattern recognition, 
and the use of visual and tactile concepts during the decision making process. Our study sought to identify 
patterns of cognitive activity that would inform the design of an electronic dental record. Such a design will map to 
clinicians’ mental model and strategies during decision making activities. To achieve this goal, we observed five 
general dentists developing a treatment plan for three patient cases of varying complexities using a think-aloud 
protocol. The documentation for the three patient cases included chief complaint, dental history, medical history, 
extraoral and intraoral findings, extraoral images, intraoral images, and radiographs. We recruited dentists from a 
random sample of general dentists in the Pittsburgh area. After data gathering, experiments were transcribed and 
coded, based on a coding scheme developed from a previous study. We identified patterns of information 
retrieval, analysis, and decision making. We also analyzed the information type reviewed by dentists while 
performing these activities. The results showed that dentists first performed information retrieval followed by 
information analysis and hypothesis generation during treatment planning. In the final phase of decision making, 
they performed information retrieval and analysis almost simultaneously. During the time, they primarily used 
intraoral images, radiographs, and soft-tissue and hard-tissue charting. Occasionally, they accessed medical 
history and chief complaint but only to confirm their decisions. 
Conclusion: Our cognitive model of clinicians’ decision making showed the simultaneous use of more than one 
information source during diagnosis and treatment planning. A system developed based on such a model will 
support clinicians’ task performances, will be easy to learn, and will be efficient to use. 
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Torres-Urquidy, Miguel                  Poster, IADR 
 
Evaluation of Diagnostic Term Extraction from Dental Cases: Preliminary Results 
 
Torres-Urquidy MH, Wali T, and Schleyer TK, University of Pittsburgh, PA, USA 
 
In order to construct a diagnostic terminology in dentistry, first we need to extract diagnostic terms 
adequately from dental records. Adequate extraction is likely to improve the quality of terms and 
provide better coverage when structuring a dental terminology.  
Objective: Determine the level of confidence in our extraction process.  
Methods: We used agreement between experts as an initial measurement in the process of 
developing a new terminology. Two experts (a dentist and a librarian) extracted terms from dental 
records and a third dentist served as a judge to measure the agreement between these experts. 
Having experts come from a different domain increased the variability in extraction of the terms thus 
increasing the coverage of subsequent terminology. Based on grounded theory, the terms were later 
analyzed to identify categories or classes of terms that would guide the development of higher level 
concepts. We calculated the F-measure on a case-by-case basis. F-measure is used to identify the 
reliability of a gold standard for information retrieval studies.  
Results: The average and medium F-Measure for 40 cases was 0.815108. The range per case was 
from 0.582279 to 1. We found that the F-measure was acceptable.  
Conclusion: These measurements increase our confidence in the extraction process since our results 
show an acceptable level of agreement. 
 
 
 
 
 
 
Vanyukov, Michael                     Poster, ASHG 
 
Candidate System Genes, SLC1A3, and the Risk for Substance Use Disorder  
 
Vanyukov MM, Maher BS, Devlin B, Ferrell RE, Kirillova GP, Chilcoat H, Murrelle L, Tarter RE. Center for 
Education and Drug Abuse Research (CEDAR), Department of Pharmaceutical Sciences, University of 
Pittsburgh, Pittsburgh, PA; Dept. of Human Genetics, University of Pittsburgh, Pittsburgh, PA; Dept. of Psychiatry, 
University of Pittsburgh, Pittsburgh, PA; Virginia Institute for Psychiatric and Behavioral Genetics, Virginia 
Commonwealth University, Richmond, VA; GSK, RTP, NC. 
 
Liability to substance use disorder (SUD) is highly heritable. Candidate systems of genes can be identified based 
on the neurobiology of SUD and related traits, directing the search for loci accounting for SUD heritability. A 
custom Illumina panel of 1,536 SNPs covering 106 neurobiological system genes was selected using an iterative 
approach. Candidate system genes were selected based on current neurobiological knowledge and prioritized via 
consensus conference, substantially overlapping with the NIDA Genetics Consortium gene list. The next steps 
focused on inclusion of functional SNPs and LD-coverage of the top ranking genes. All HapMap SNPs were 
selected in each of the candidate genes and submitted to Illumina for quality scoring. SNPs returning a QS<1 
were deleted from the candidate list. The list of QS=1 SNPs for the top ranking candidate genes was submitted to 
the H-Clust algorithm for SNP selection. H-Clust identified 1,500 SNPs that provided an average coverage of 
r²=.615 (based on HapMap) of the 106 highest-ranking candidate genes. In addition, all known non-synonymous 
common SNPs in each of the genes was selected for genotyping. This SNP panel was analyzed in 566 case and 
195 control European-American males. Several genes representing different systems yielded multiple significant 
hits for SUD and related traits, after FDR correction for multiple testing. In particular, associations were detected 
with three SNPs in the glial high affinity glutamate transporter gene (SLC1A3) (rs10512660: p = .0003; rs891189: 
p = .0008; rs7734056: p = .0013). The data suggest that SLC1A3 may contribute to variation in common (non-
drug-specific) liability to SUD. 
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Vecchione, Lisa             Oral, ACPA 
 
Craniofacial Growth Following Postoperative TGF-b3 Therapy in Rabbits with Craniosynostosis 
 
Vecchione L, Thompson A, Cooper GM, Barbano TE, Burrows AM, Cray JJ, Norbutt C, Dudziak M, Costello BJ, 
Losee JE, Siegel MI, Moursi AM, Mooney MP. 
 
Purpose: Recent studies have shown that developmental changes in the expression of the various Transforming 
Growth Factor-b (Tgf-b) isoforms control normal cranial suture formation, maintenance, and fusion. It has been 
suggested that an under-expression of Tgf-b3 causes craniosynostosis, postoperative resynostosis, and 
craniofacial growth inhibition. Addition of exogenous Tgf-b3 postoperatively may prevent subsequent resynostosis 
and facilitate craniofacial growth. The present study was designed to test this hypothesis in a craniosynostotic 
rabbit model. Methods: Twenty-nine New Zealand white rabbits with coronal suture synostosis were divided into 
3 groups: 1) Suturectomy controls (n=13); 2) Suturectomy treated with BSA (Bovine Serum Albumin, 
1000ng/suture) (protein control group) (n=8).  3) Suturectomy treated with Tgf-b3 Protein (1000ng/suture) (n=8).  
At 10 days of age, a 3mm x 15mm coronal suturectomy was performed in all rabbits. The sites in Groups 2 and 3 
were immediately filled with 0.1cc of a commercially available, slow resorbing collagen gel mixed with either BSA 
or Tgf-b3. Serial 3-D CT scans and lateral and dorsoventral cephalographs were taken at 10, 25, 42, and 84 days 
of age. Defect areas and 32 craniofacial measurements were obtained from the CT scans and radiographs using 
Image J software. Mean differences were analyzed using a 3x1 (group by single age) ANOVA. Results: 3D-CT 
scan data revealed significantly (p<0.05) greater defect areas in Tgf-b3 treated rabbits through 84 days of age. 
Serial radiograph data revealed significant (p<0.05) differences primarily in cranial vault and cranial base growth 
from 25-84 days in the rabbits treated with Tgf-b3 compared to controls. Conclusions: These data support the 
hypothesis that exogenous Tgf-b3 inhibits postoperative resynostosis (possibly through inhibition of osteoblast 
proliferation, extracellular matrix formation, and osteoid formation) and facilitates craniofacial growth. These 
findings also suggest that this molecular-based therapy may have potential clinical use.  
This work was supported in part by a grant from NIH/NIDCR (DE13078). The collagen vehicle was provided by 
NeuColl Inc., Campbell, CA. 
 
 
 
 
Wali, Teena                        Poster, IADR 
 
Comparative Study of Reviewing Patient Records: Preliminary Results 
 
Wali T, Acharya A, Thyvalikakath T and Schleyer T. University of Pittsburgh, PA, USA 
 
Objectives: To identify an effective method to extract the information content and format of the dental records 
maintained by general dentists.  
Methods: Two trained dentists reviewed six dental patient records maintained by dental students from the School 
of Dental Medicine, University of Pittsburgh. The records were of active patients and at least two years old with 
minimum three treatment procedures. The contents and data fields of patient records were mapped to ‘The Dental 
Patient Record: Structure and Function Guidelines’ recommended by American Dental Association in 1987 and to 
the ‘Baseline Dental Record’ (BDR) developed in a previous study. The structure of BDR is based on the 
ANSI/ADA Specification No. 1000: Standard Clinical Data Architecture for the Structure and Content of an 
Electronic Health Record. 
Results: The nine Basic Components in the ADA guidelines included most of the Information Categories 
(approximately 23) required to be part of the dental record. However, these guidelines do not support patient 
specific information. The BDR on the other hand included 20 information categories that concentrated on the 
clinical component of dental records. It displayed sufficient level of granularity to review dental records and 
supported the extraction of data elements from a wide variety of dental record formats. 
Conclusion: This study showed that mapping of patient information from dental records to the ADA guidelines 
was difficult when compared to the structured BDR. The ADA guidelines lack the intricate structure based on 
which the information content of the dental records could be designed. This study was successful in identifying a 
method to extract the information content of reviewed dental records and in establishing an effective method to 
identify new data elements that could be added to the dental record. Use of BDR and new data elements such as 
Identification Data and Completion Notes will facilitate the development of information categories required for 
improving clinical documentation of patient records. 
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Wang, Xiaojing                        Poster, ASHG 
 
A Comparison of Principle Component Analysis and Factor Analysis Strategies for Uncovering Pleiotropic 
Factors 
 
Wang X, Kammerer CM, Anderson S, Lu J, Feingold E. Department of Oral Biology, University of Pittsburgh, Pittsburgh, 
PA; Department of Human Genetics, University of Pittsburgh, Pittsburgh, PA; Department of Biostatistics, University of 
Pittsburgh, PA; Epidemiology Data Center, Graduate School of Public Health, University of Pittsburgh, PA. 
 
Principal component analysis (PCA) and factor analysis (FA) are often used to uncover common factors (both genetic 
and environmental) that contribute to complex disease phenotypes, but little formal evaluation of the performance of 
these two methods has appeared in the literature. We conducted a comparison analysis using simulated data from 
nuclear families. We first simulated 7 underlying (unobserved) genetic and environmentally determined traits. Then we 
derived two sets of 50 complex (observed) traits using algebraic combinations of the underlying components. We next 
performed PCA and FA on these complex traits. We studied three aspects of the performance of the methods: 1) the 
ability to detect the underlying genetic/environmental components; 2) whether the methods worked better when applied 
to raw traits or to residuals (that is, after regressing out potentially significant environmental covariates); and 3) whether 
heritabilities of composite PCA and FA phenotypes were higher than those of the original complex traits and/or 
underlying components. Our results indicate that both multivariate analysis methods behave similarly in most cases, 
although FA is better able to detect predominant signals from an underlying trait. Using residuals in the PCA or FA 
analyses greatly increases the probability that PCs or factors detect common genetic components instead of common 
environmental factors, except if there is statistical interaction between genetic and environmental factors. Finally, 
although there is no predictable relationship between heritabilities obtained from composite phenotypes versus original 
complex traits, our results indicate that composite trait heritability generally reflects the genetic characteristics of the 
detectable underlying components.  
 
 
Wang, Xiaojing                                                                                                                                    Poster, IADR 
 
Genetic and Environmental Factors Associated with Dental Caries in Children 
 
Wang X, Marazita M, Levy SM, Santiago S, Broffitt B, Smith BJ, Lidral AC, Willing M. University of Pittsburgh, PA, 
USA; University of Iowa, Iowa City, USA 
 
Objectives: Dental caries, a multifactorial complex disease, remains the most common chronic childhood 
disease. Despite strong evidence of genetic components, there have been few studies of candidate genes in 
caries. The purpose of this analysis was to assess genetic and environmental factors contributing to childhood 
caries using data from the Iowa Fluoride Study. 
Methods: Environmental factors (age, sex, race, toothbrushing frequencies and water fluoride level) and three 
dental caries scores (dfs-total, dfs-pit/fissure, and dfs-smooth surface) were assessed in 575 unrelated children 
(age range 2.8 to 7.6, mean = 5.2). Logistic regression was applied to assess environment correlates. The Family 
Based Association Test (FBAT) was used to test associations between each of 25 SNPs (from 10 caries 
candidate genes) for 333 Caucasian parent-child trios. Below are the numbers of children with each of the six 
caries traits analyzed in FBAT, three for the scores = 0 (to detect protective-alleles against caries) and three for 
scores >1 (to detect risk-alleles for caries): 
 

 Total Pit/fissure Smooth 
Surface 

dfs=0 251 263 282 

dfs>1 82 70 51 

 
Results: Among all covariates, age, toothbrushing frequencies and water fluoride level were statistically 
correlated to one or more of the three caries risk traits (P<0.1). SNPs in three genes (DSPP, KLK4, and AQP5) 
showed consistent associations with protection against caries, for all three caries scores (P<0.05). Notably, for 
KLK4, the results for the risk phenotypes (dfs scores>1) were consistent with the “protective” allele results for 
smooth surface caries, i.e., the opposite allele is associated with increased caries risk. Besides, a SNP in MMP20 
showed border-line association with risk for smooth surface caries (p=0.08). 
Conclusions: We identified associations of dental caries with multiple candidate genes and environmental 
factors. All genes involved are important in enamel formation and tooth development (KLK4, MM20, DSPP) or 
salivary function (AQP5). NIH grants R01-DE014889, R01-DE09551, R01-DE12101, M01-RR00059; Biosciences 
Advantage program 5R25GM058939-08. 
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Wang, Xiaojing                                     Poster, IADR 
 
Genetic Associations Found between Extracellular-Matrix-Protein Genes and Caries in Children 
 
Wang XJ, Marazita ML, Levy SM, Santiago S, Broffitt B, Smith B, Busch T, Lidral AC, Willing M. Center for 
Craniofacial and Dental Genetics, University of Pittsburgh; College of Dentistry, University of Iowa; Carver 
College of Medicine, University of Iowa. 
 
Objectives: Dental caries remains a major public health problem, especially in children. Genes encoding the 
components of the dentin-organic-matrix are expressed in dental tissues and are important for the structure of the 
teeth. The purpose of this analysis was to assess associations between three caries scores and the genetic 
determinants at the extracellular-matrix-protein genes. 
Methods: Three dental scores (dfs-total, dfs-pit/fissure, and dfs-smooth surface) were assessed in Iowa Fluoride 
Study cohort children (mean age=5.2, range 2.8-7.6). The Family-Based-Association-Test (FBAT) was used to 
test associations between each of 12 genetic markers in 8 candidate genes for 333 Caucasian parent-child-trios. 
To detect allelic associations with both caries susceptibility and caries resistance, we evaluated each caries score 
twice by assessing transmission patterns in the cases and controls separately.  
Results: An intragenic-dinucleotide-repeat in the osteopontin gene (OPN) showed consistent associations with 
protective effect against caries, for all three caries scores (P<0.05). In contrast, the type-I-collagen gene COL1A2 
promoter variable-nucleotide-tandem-repeat (VNTR) was positively associated with caries risk for all three caries 
scores (P<0.1). The latter polymorphism is known to be important in transcriptional regulation of the COL1A2 
gene. Both OPN and COL1A2 encode extracellular-matrix-proteins that are important structural components of 
dental tissues. OPN is part of the dentin/bone complex on chromosome 4q21 and is thought to interact with 
metalloproteinases, which are involved in degradation of the dentin organic matrix during the caries process. 
Mutations in COL1A2 have been identified in patients with the brittle bone condition, osteogenesis imperfecta 
(OI), which is frequently associated with detinogenesis imperfecta (DI). 
Conclusions: Our data demonstrate that genes encoding structural components of the dentin organic matrix are 
important determinants of the caries development in young children. 
NIH grants R01-DE014889, R01-DE09551, R01-DE12101, M01-RR00059; Biosciences Advantage Program 
5R25GM058939-08. 
 
 
 
Weinberg, Seth             Oral, ACPA 
 
Subsetting CL/P Families Based on Sub-Clinical Phenotypes: An Approach to Reduce Heterogeneity for 
Genetic Analyses 
 
Weinberg S, Neiswanger K, McHenry TH, Cooper ME, Brandon CA, Bardi KM, Govil M, Resick JM, Losee JE, 
Vieira AR, Murray JC, Marazita ML. 
 
Background: Like many complex human disorders, nonsyndromic cleft lip with or without cleft palate (CL/P) is 
characterized by significant etiological heterogeneity, which can hinder the identification of susceptibility loci due 
to a loss of statistical power. One approach to reduce etiologic heterogeneity is to create phenotypically distinct 
subsets of families prior to genetic analysis. In the present study, CL/P families were divided into subsets based 
on the presence or absence of subclinical orbicularis oris muscle (OOM) defects. These defects, observable 
through high-resolution ultrasound, are present in only a fraction of CL/P families and may indicate a distinct 
etiopathogenesis. Method: A sample of 98 multiplex CL/P families from the US and the Philippines (741 affected 
cases and their noncleft relatives) was divided into two subsets: 1) OOM-positive: 27 families with an OOM defect 
present in at least one noncleft family member; and 2) OOM-negative: 71 families with no OOM defects in 
noncleft members. Multipoint HLODs for 10cM genome scan markers were calculated under dominant and 
recessive genetic models for the complete sample and the two subsets. Results: With all families combined, 
HLODs > 2.0 were observed on chromosomes 2, 4, 6, 8, 9 and 16. The OOM-positive subset showed HLODs > 
2.0 on chromosomes 4, 6, 9, and 10, while the OOM-negative subset had HLODs > 2.0 on chromosomes 2, 8 and 
12. Importantly, the location of the linkage peaks in the two phenotypic subsets did not overlap. Furthermore, 
multiple peaks for each subset were in similar chromosomal regions as the peaks in the undivided sample. 
Conclusions: These results suggest that the initial linkage results for the complete undivided sample were driven 
principally by one of the two phenotypically-defined subsets and that the pattern of observed linkage was largely 
unique to each subset. Our results highlight the potential value of incorporating sub-clinical phenotypes into 
genetic analyses of CL/P. NIH grants R01-DE016148, P50-DE016215, R37-DE08559, R21-DE016930, R21-
DE16718. Genotyping by CIDR.  
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Weinberg, Seth                    Poster, The Teratology Society 
 
Three-Dimensional Analysis of Craniofacial Shape in the First Degree Relatives of Individuals with 
Orofacial Clefts 
 
Weinberg SM, Neiswanger K, Maher BS, Mooney MP, Siegel MI, Marazita ML.  
 
Numerous studies have described altered patterns of craniofacial form in the unaffected relatives (URs) of 
individuals with nonsyndromic 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. The xyz coordinates for 16 facial surface landmarks obtained through 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 
between URs and controls (p ≤ .10 from EDMA; p ≤ .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 (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 (p < .001), which correctly classified 86% of male URs 
and 93% of male controls. In both males and females, facial width contributed most to group discrimination. 
These results suggest that the craniofacial shape differences characterizing URs are, in part, sex-specific and 
perhaps more pronounced in males. The pattern of relative-control differences observed in both sexes is in broad 
agreement with previous findings from both human and animal models. Although preliminary, these results 
suggest that a quantitative assessment of the craniofacial phenotype may allow for the identification of genetically 
informative individuals within CL/P families. Importantly, the ability to identify such "at risk" individuals has the 
potential to facilitate gene discovery and improve recurrence risk estimation. 
 
 
 
 
 
Wendell, Steven           Poster, IADR 
 
Association of Candidate Genes with Dental Caries in Young Children 
 
Wendell SK, Cooper ME, Dilettuso BA, Kureichyk AL, Brown ML, Regina RL, Barkanic GE, Crout R, McNeil DW, 
Weyant RJ, Marazita M. University of Pittsburgh, PA, USA, West Virginia University, Morgantown, USA 
 
Objective: Dental caries is one of the most common oral diseases and is influenced by a complex interplay of 
genetic and environmental factors. Identification of risk factors in young children would enable more targeted and 
proactive approaches to improve oral health at the earliest stages. We investigated the association of caries in 
young children with genes from multiple relevant oral processes. 
Methods: From the studies of the Center for Oral Health Research in Appalachia 217 young children (1<age<6) 
and their parents were included in this study. Biological samples, demographic data and clinical assessment of 
caries scored for dft and dfs were collected. Genetic association was investigated using Pearson chi-squared 
case-control analysis, FBAT software TDT analysis, and regression analysis. The phenotypic scores included “no 
caries” (dft/s=0, n=139), “low” (dft/s <1, n=177), “any caries” (dft/s >1, n=78), and “severe” (dft/s ratio to extant 
teeth > 20%, n=47). Genotyping using Taqman chemistry was conducted with 28 SNPs in 21 candidate genes 
involved in saliva, taste preference and various proteinases.  
Results: The cysteine proteinase, CTSB has genotypic and allelic association with “severe versus low” 
(genotypic p=0.007, allelic p=0.003) and “severe versus no caries” (p=0.02, p=0.005) while TDT indicated 
borderline association with “severe” caries (p=0.08). The salivary gland water channel, AQP5 shows genotypic 
and allelic association with “not low versus low” (p=0.002, p=0.003) and “any-caries versus low” (p=0.006, 
p=0.01). Regression modeling revealed AQP5 accounts for 14% of the variation in dft/dfs but there were 
insufficient informative trios for TDT analysis of AQP5. Two SNPs in the taste receptor TASR2R38 were 
associated with “low” caries (p=0.004, p=0.03) and thus protective.  
Conclusions: We have identified genes of various functional classifications that are associated with either 
protection from caries or susceptibility to caries in young children. Regression modeling has further revealed 
AQP5 accounting for 14% of the dft/dfs variation. NIH Grant #R01-DE014889. 
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Wiener, R. Constance                       Poster, IADR 
 
Comparison of Mid-Appalachian and National OB/GYNs’ Oral Health Education Needs 
 
Wiener RC, Crout R, Wearden S, WVU School of Dentistry; WVU Department of Statistics 
 
Continued research suggests a relationship between periodontal disease and pre-term, low birth weight babies. A 
1999 Mid-Appalachian (WV and OH) OB/GYN survey revealed a need for more dental information. A broader 
national study was then completed. Objective: This study compared the surveys of the two groups as it pertained 
to oral evaluation findings, referrals and consultations with dentists, and interests in current dental-related CE. 
Methods: Mid-Appalachian and national questionnaires were identical. Questions were matched and compared. 
Results: Findings (national first; Mid-Appalachian second) indicate no significant difference between OB/GYNs 
(p>0.05) with no time to perform oral evaluations (48.9 {with a confidence interval of +3.5%}, 46.8+5.6%). Of the 
OB/GYNs performing oral evaluations, there were no significant differences (p>0.05) between the groups who 
always evaluated teeth (37.1+4.8%, 29.9+7.4%) or gingiva (31.0+4.7%, 24.1+7.0%); although the gingival 
evaluations tended toward significance (p=0.06). Mid-Appalachian OB/GYNs performing oral evaluations did 
significantly fewer posterior pharyngeal evaluations every time (56.1+4.96%, 45.9+8.1%). Both surveys had no 
significant difference in 1-5 referrals to dentists per year (40.7+3.4%, 45.3+5.6%); and 1-5 drug consultations with 
dentists per year (33.6+3.2%, 36.5+5.4%). Both groups exhibited a considerable need for and interest in dental-
related CE (73.8+3.1%, 77.5+4.7%). Conclusion: Although there was a significant difference with more 
evaluations of the posterior pharynx done nationally, there was no significant difference between national and 
Mid-Appalachian OB/GYNs when it came to having time to perform oral evaluations—both approached 50%.Of 
the OB/GYNs then performing oral evaluations, only approximately 1/3 nationally and 1/4 in Mid-Appalachia 
evaluated the gingiva every time while only approximately 1/3 nationally and in Mid-Appalachia evaluated the 
teeth every time. There is a great need for OB/GYNs to perform more and better oral evaluations nationally and 
within Mid-Appalachia. Both groups, however, exhibited a considerable need for and interest in dental-related CE.  
 
 
 
 
 
 
Wu, Bei                    Poster, IADR 
 
Cognitive Function and Dental Care Utilization among Community-Dwelling Older Adults 
 
Wu B, Plassman BL, Liang J, Wei L. WVU Center for Aging and Department of Community Medicine; 
Department of Psychiatry and Behavioral Sciences Duke University Medical Center; School of Public 
Health, University of Michigan, Ann Arbor, MI 
 
Objectives: This study investigated the relationship between varying levels of cognitive function and dental care 
utilization. 
Methods: Weighted descriptive and multivariate logistic regression analyses were performed on 1,984 dentate 
individuals aged 60+ from the National Health and Nutrition Examination Survey (1999-2002). 
Results: Multivariate analyses suggest that level of cognitive function was associated with dental care utilization.   
At a higher level of cognitive functioning, individuals were more likely to have had more frequent dental visits.   In 
addition, a higher level of socioeconomic status, healthy lifestyle, and worse self-rated oral health related 
symptoms was more likely to indicate a higher frequency of dental care utilization.  In contrast, poorer oral health 
status found in clinical examinations was negatively associated with frequency of dental visits.   
Conclusions: This study suggests that community-dwelling elders with low cognitive function are at risk for less 
frequent use of dental care.  Oral health serves as a mediating factor between cognitive function and dental care 
utilization.  There is a great need to improve oral health awareness and education among older adults, caregivers, 
and health care professionals.  
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Wu, Hong           Poster, IADR 
 
DMP-1 Signaling Role in hMSC, MC3T3 and MDPC23 Cells 
 
Wu H, Li J, Teng PN, Lee P-Y, Feng JQ, Sfeir C. University of Pittsburgh, PA, USA; Baylor College of Dentistry, 
TX A&M Health Science Center, Dallas, TX, USA 
 
Objectives: Determine the DMP-1 signaling pathway(s) and the mechanisms involved in dentin/bone gene 
activation in hMSC, MC3T3 and MDPC23. 
Methods: Several molecular and cell biology techniques were used to determine the signaling role of DMP-1: 1) 
Western blots to detect the phosphorylation of MEK1/2 , Erk, Jnk, c-Jun (ser63 and ser73) and c-Fos; 2) c-Jun 
transcriptional activity was assessed by quantifying the luciferase expression following the transfection of c-Jun-
Gal and Gal-Luciferase plasmids. 3) anti-αvβ3 integrin antibodies were used to determine the role of integrin in 
DMP1 signaling; 4) specific drugs to block the MAPK pathway; 5)Immunocytochemical analysis to detect Erk and 
Jnk translocation as well as the formation of focal adhesion points. 
Results: Our data show the MAPK pathway is involved in DMP-1 signaling. This was demonstrated by the 
following data: 1) Erk and Jnk were phosphorylated followingDMP1 treatment. We should note that Erk and Jnk 
phosphorylation could be observed to 1 and 3 hours, respectively, following the addition of DMP-1. 2) c-Fos, a 
downstream component of p-Erk, was also activated following the activation of Erk. 3) c-Jun (ser63 and ser73) 
was phosphorylated by the p-Jnk. 4) c-Jun activation was also demonstrated by luciferase expression following 
cell transfection with c-Jun-gal and gal-luciferase plasmids. 5) When using MAPK inhibitors such as 5uM U0126 
(MEK ½ inhibitor) or 30uM Sp600125 (JNK inhibitor) 1h before the cells were treated with DMP1, the p-Erk, p-Jnk 
and p-c-Jun were strongly inhibited. In addition, the phosphorylation of ERK and JNK was also blocked by the 
addition of anti-αvβ3 integrin antibody. 6) Immunohistochemistry shows the translocation of p-Jnk and p-Erk to the 
nucleus following DMP-1 treatment.  
Conclusion: These findings demonstrate that DMP-1 regulates target gene expression via binding to the integrin 
and activation of the MAPK-Erk and Jnk-AP1 signaling pathway. 
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     Student                      Year              Mentor(s)                    Department 
 
Ida Anjomshoaa 
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SPRING RESEARCH SYMPOSIUM 

 
Student Awards 
Judging, Tuesday, May 13 

 
 Name   

1 Ida Anjomshoaa (1st) Caries and Systemic Diseases in Adults Oral 

2 Nicholas Callahan (2nd) AXIN2 Contributes to Isolated Tooth Agenesis Poster 
3 Pieter Heemstra (2nd) Characterization and Osteogenic Potential of Dental Pulp Stem Cells Poster 
4 Matthew Karski (2nd) Suturectomy Site Healing Following Postoperative TGF-β3 Therapy in 

Craniosynostotic Rabbits 
Poster 

5 Jared Kneib (1st) Craniofacial Growth Following Anti-Tgf-B2 Therapy in Rabbits with 
Unicoronal Synostosis  

Oral 

6 Erin Palermo (Hygiene) Peer Teaching/Peer Learning Poster 

7 Noelle Peters (1st) Web 2.0: Building a Dental Informatics Resource Library Oral 

8 Neil Robertson (1st) Multi-Lineage Differentiation Potential of Pericytes Isolated from 
Human Dental Pulp 

Oral 

9 Timothy Taylor (3nd) Predicting White Spot Lesions in an Orthodontic Population Poster 

  
 

Neil Robertson  ADA Caulk/Dentsply Student Clinician Program 
    Trip to the ADA 149th Annual Session 10/16/08 to 10/19/08, in San Antonio, TX 
    Bronze Plaque 
    Presented by Mr. Eric Michael 
 
 Amit Kamat  Gerald Orner Award 
 
 Kevin McMinn  Quintessence Award for Research Achievement 
   
 Cody Nelson  ADA Dental Student Conference on Research (Student Representative) 
 

  
 Presented by Dr. Alexandre Vieira: 
 
 Noelle Peters  AADR Pittsburgh Chapter Student Research Award (bronze plaque) 
 Ida Anjomshoaa  O. Jack Penhall Award 1st Place ($100) 
 Matthew Karski  O. Jack Penhall Award 2nd Place ($75) 
 Pieter Heemstra  O. Jack Penhall Award 3rd Place ($50) 
 
 
 Presented by Dr. Alexandre Vieira: 
 
 Jared Kneib  ASDA Award 1st Place ($125) 
 Timothy Taylor  ASDA Award 2nd Place ($50) 
 Nicholas Callahan ASDA Award 3rd Place ($25) 
 
 Ashley Schroeck  ASDA Dental Hygiene 1st Place ($50) 
 Erin Palermo  ASDA Dental Hygiene 2nd Place ($35) 
 
 ************************************************************************************** 
  
 Judges:    Dr. Elia Beniash 
     Dr. Adriana Modesto 
     Dr. Deborah Polk 
     Dr. Alexandre Vieira 
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