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Title of Proposal: Identifying key targets for apical periodontitis development and progression.
Applicant: Sameer D. Jain, BDS, MS, Endodontic Resident, Department of Endodontics, UTHSC School of Dentistry at Houston

Advisor: Renato Silva, DDS, MS, PhD, Associate Professor, Department of Endodontics, UTHSC School of Dentistry at Houston
Progress Report Summary 
This proposal was awarded to Sameer D. Jain, an endodontic resident at the Department of Endodontics, University of Texas Health Science Center at Houston in 2016. The project is completed.
At the University of Texas Health Science Center at Houston, Dr. Jain devoted 25% of his time to this I.F.E.A. – Jean-Marie Laurichesse Research Award project, and the remaining 75% to teaching/clinical activities and additional residency requirements. This award was very favorable to his career development and success as a resident and researcher. The results obtained until now have contributed to the identification of new targets for apical periodontitis development and progression. The award also resulted in his Master’s thesis, two national presentations and awards (AAE annual meeting and Star of the South annual meeting) and a manuscript (J Endod. 2017 Sep;43(9):1486-1493).
Specific Aim 
The aim of this study was to IDENTIFY KEY TARGETS FOR APICAL PERIODONTITIS DEVELOPMENT AND PROGRESSION.
The proposed research aim has been fully accomplished by the PI according to the planned timeframe. Dr. Jain participated in all phases of the proposed study including case selection, protein and RNA extraction from tissue samples, experiments, data analysis, as well as manuscript preparation.
Studies and Results 
Apical periodontitis represents a local immune response to the progression of microorganisms from an infected root canal space to the periapical area resulting in bone resorption. Such a complex cascade of events includes the release of numerous proinflammatory mediators through the innate and adaptive immune response mechanisms, which, if uncontrolled, contributes to a persistent destructive inflammatory reaction.

This study was approved by the Committee for Protection of Human Subjects at the University of Texas Health Science Center at Houston (HSC-DB-12-0280; Reference Number: 110003). Subjects were patients presenting with periapical lesions, characterized radiographically as radiolucent lesions showing absence of the periodontal ligament space and discontinuity of the lamina dura. All samples were obtained from teeth without pulpal sensitivity and without endodontic treatment, which had been referred for tooth extraction or endodontic apical surgery. Patients with medical conditions requiring the use of systemic modifiers of bone metabolism or other assisted drug therapy (i.e., systemic antibiotics, anti-inflammatory, hormonal therapy) during the last 6 months before initiation of the study, patients with preexisting conditions such as periodontal disease, and pregnant or lactating women were excluded from the study.
Periapical tissue samples (n = 5) of patients with lesions characterized as nonhealing were submitted for proteomic analysis. Two differentially expressed proteins (heat shock protein 27 [HSP27] and serpin family B member 1 [SERPINB1]) were selected for characterization, localization by immunofluorescence, and association with known biomarkers of acute inflammatory response in human apical periodontitis (n = 110) and healthy periodontal ligaments (n = 26). Apical periodontitis samples were categorized as stable/inactive (n = 70) or progressive/active (n = 40) based on the ratio of expression of receptor activator of nuclear factor kappa-B ligand (RANKL)/osteoprotegerin (OPG). Next, the expression of HSP27, SERPINB1, C-X-C motif Chemokine Receptor 1 (CXCR1), matrix metalloproteinase 8 (MMP8), myeloperoxidase (MPO), and cathepsin G (CTSG) messenger RNA was evaluated using real-time polymerase chain reaction. Data analysis was performed using the Shapiro-Wilk test, analysis of variance, and the Pearson test. P values <.05 were considered statistically significant.
Proteomic analysis revealed 48 proteins as differentially expressed in apical periodontitis compared with a healthy periodontium, with 30 of these proteins found to be expressed in all 4 lesions. The expression of HSP27 and SERPINB1 was ∼2-fold higher in apical periodontitis. Next, an increased expression of HSP27 was detected in epithelial cells, whereas SERPINB1 expression was noted in neutrophils and epithelial cells. HSP27 and SERPINB1 transcripts were highly expressed in stable/inactive lesions (P < .05). Significant negative correlations were found between the expression of HSP27 and SERPINB1 with biomarkers of acute inflammation including CXCR1, MPO, and CTSG.
Significance 
Our data suggest HSP27 and SERPINB1 as potential regulators of the inflammatory response in apical periodontitis. Additional functional studies should be performed to further characterize the role of these molecules during the development/progression of apical periodontitis.
Research Development and Other Activities. 
This award and research project contributed directly to Dr. Jain’s career pathway. 
Dr. Jain finished his residency program in July 2017 and started a new and promising career in academics.

Dr. Jain is currently an Assistant Professor at the department of Endodontics at VCU, School of Dentistry.

His currently working in his own research projects and collaborating with other researchers and institutions. 
