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A. Personal Statement
My research career has been centered on examining bone formation from a variety of scientific perspectives including biochemistry, genomics, bioinformatics, cell biology, developmental biology and molecular biology. My current research focuses on understanding epigenetic mechanisms of MSC cell commitment to the osteogenic lineage resulting in bone formation. These processes include the involvement of transcriptional regulators, early chromatin remodeling events and RNA-related regulation. These temporal and coordinated epigenetic mechanisms are critically important in the commitment of pluripotent progenitors. This research has obvious implications for understanding multipotent stem cell commitment that promotes osteogenesis rather than adipogenesis and could potentially lead to novel therapies to increase bone mass in chronic disease conditions, such as osteoporosis, osteoarthritis and age-related bone loss, and regenerate bone in acute traumas. The proposed project leverages my knowledge of MSC differentiation and epigenetic-related mechanisms in bone formation to examine osteogenic, adipogenic and fibroblastic lineage commitment of MSCs in a novel and unique way.
1. Wu H, Gordon JA, Whitfield TW, Tai PW, van Wijnen AJ, Stein JL, Stein GS, Lian JB. Chromatin dynamics regulate mesenchymal stem cell lineage specification and differentiation to osteogenesis. Biochim Biophys Acta Gene Regul Mech. 2017 Apr;1860(4):438-449. PubMed Central PMCID: PMC5385709. 
2. Gordon JAR, Stein JL, Westendorf JJ, van Wijnen AJ. Chromatin modifiers and histone modifications in bone formation, regeneration, and therapeutic intervention for bone-related disease. Bone. 2015 Dec;81:739-745. PubMed Central PMCID: PMC4591092. 
3. Gordon JA, Montecino MA, Aqeilan RI, Stein JL, Stein GS, Lian JB. Epigenetic pathways regulating bone homeostasis: potential targeting for intervention of skeletal disorders. Curr Osteoporos Rep. 2014 Dec;12(4):496-506. PubMed Central PMCID: PMC4216616. 
4. Tai PW, Wu H, Gordon JA, Whitfield TW, Barutcu AR, van Wijnen AJ, Lian JB, Stein GS, Stein JL. Epigenetic landscape during osteoblastogenesis defines a differentiation-dependent Runx2 promoter region. Gene. 2014 Oct 15;550(1):1-9. PubMed Central PMCID: PMC4149845. 
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R01-DE029311-01	Lian JB, Stein JS, Stein GS (Multi-PI)	                                 01/06/2020-01/05/2025 
NIH/NIDCR Chromatin Organization Regulates Osteogenesis
Role: Co-Investigator

1U01 CA196383-01 Stein JL(PI)	                      					         09/09/2015-31/08/2020
NIH/NCI: Vermont Breast Cancer Molecular Characterization Laboratory
Role: Key Personnel

R37 DE012528 Lian JB (PI)						 		             04/01/89-02/28/2018
NIH/NIDCR Synthesis of Osteocalcin in Bone
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American Cancer Society Institutional Research Grant Gordon JAR (PI)			     7/1/2015-7/1/2017
Inhibition of Patient-Specific Marrow Stromal Cells That Mediate Tumor Growth and Metastatic Bone Disease. 
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	Assistant Professor, University of Vermont, Burlington, VT
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	Research Assistant Professor, University of Massachusetts Medical School, Worcester, MA

	2007 - 2011
	Postdoctoral Fellow, University of Massachusetts Medical School, Worcester, MA
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	Ontario Graduate Scholarship in Science and Technology (OGSST), OGSST

	2010
	Young Investigator Award, International Conference of Chemistry and Biology of Mineralized Tissues


C. Contribution to Science
1. My research career has been centered on examining bone formation from a variety of scientific perspectives including biochemistry, genomics, cell biology, developmental biology and molecular biology. Several studies I have co-authored have defined important roles for ECM-mediated signaling in the regulation of bone formation as well as identified critical transcriptional regulators involved in osteoblastic differentiation.
a. Freitas GP, Lopes HB, Souza ATP, Gomes MPO, Quiles GK, Gordon J, Tye C, Stein JL, Stein GS, Lian JB, Beloti MM, Rosa AL. Mesenchymal stem cells overexpressing BMP-9 by CRISPR-Cas9 present high in vitro osteogenic potential and enhance in vivo bone formation. Gene Ther. 2021 Dec;28(12):748-759. PubMed Central PMCID: PMC8423866. 
b. Wu H, Whitfield TW, Gordon JA, Dobson JR, Tai PW, van Wijnen AJ, Stein JL, Stein GS, Lian JB. Genomic occupancy of Runx2 with global expression profiling identifies a novel dimension to control of osteoblastogenesis. Genome Biol. 2014 Mar 21;15(3):R52. PubMed Central PMCID: PMC4056528. 
c. Gordon JA, Hassan MQ, Saini S, Montecino M, van Wijnen AJ, Stein GS, Stein JL, Lian JB. Pbx1 represses osteoblastogenesis by blocking Hoxa10-mediated recruitment of chromatin remodeling factors. Mol Cell Biol. 2010 Jul;30(14):3531-41. PubMed Central PMCID: PMC2897555. 
d. Gordon JA, Tye CE, Sampaio AV, Underhill TM, Hunter GK, Goldberg HA. Bone sialoprotein expression enhances osteoblast differentiation and matrix mineralization in vitro. Bone. 2007 Sep;41(3):462-73. PubMed PMID: 17572166. 
2. In addition, to my contributions to canonical transcriptional and signaling pathways regulating bone, I have defined mechanisms and features of epigenetic programming that are critical to lineage commitment and osteogenesis. By defining these pathways we have identified the fundamental organization that allow lineage commitment to occur from multipotent cells and helped define chromatin changes between mesenchymal lineages.
a. Wu H, Gordon JA, Whitfield TW, Tai PW, van Wijnen AJ, Stein JL, Stein GS, Lian JB. Chromatin dynamics regulate mesenchymal stem cell lineage specification and differentiation to osteogenesis. Biochim Biophys Acta Gene Regul Mech. 2017 Apr;1860(4):438-449. PubMed Central PMCID: PMC5385709. 
b. Gordon JA, Montecino MA, Aqeilan RI, Stein JL, Stein GS, Lian JB. Epigenetic pathways regulating bone homeostasis: potential targeting for intervention of skeletal disorders. Curr Osteoporos Rep. 2014 Dec;12(4):496-506. PubMed Central PMCID: PMC4216616. 
c. Tai PW, Wu H, Gordon JA, Whitfield TW, Barutcu AR, van Wijnen AJ, Lian JB, Stein GS, Stein JL. Epigenetic landscape during osteoblastogenesis defines a differentiation-dependent Runx2 promoter region. Gene. 2014 Oct 15;550(1):1-9. PubMed Central PMCID: PMC4149845. 
d. Barutcu AR, Tai PW, Wu H, Gordon JA, Whitfield TW, Dobson JR, Imbalzano AN, Lian JB, van Wijnen AJ, Stein JL, Stein GS. The bone-specific Runx2-P1 promoter displays conserved three-dimensional chromatin structure with the syntenic Supt3h promoter. Nucleic Acids Res. 2014;42(16):10360-72. PubMed Central PMCID: PMC4176362. 
3. The post-transcriptional regulation of genes by RNA molecules is a novel epigenetic mechanism that modifies transcript level and DNA accessibility. My research has have contributed to the understanding of the role of noncoding RNA (miRNA and lncRNA) in the regulation of osteogenesis.
a. Gordon JAR, Tye CE, Banerjee B, Ghule PN, van Wijnen AJ, Kabala FS, Page NA, Falcone MM, Stein JL, Stein GS, Lian JB. LINC01638 sustains human mesenchymal stem cell self-renewal and competency for osteogenic cell fate. Sci Rep. 2023 Nov 20;13(1):20314. PubMed Central PMCID: PMC10662126. 
b. Tye CE, Ghule PN, Gordon JAR, Kabala FS, Page NA, Falcone MM, Tracy KM, van Wijnen AJ, Stein JL, Lian JB, Stein GS. LncMIR181A1HG is a novel chromatin-bound epigenetic suppressor of early stage osteogenic lineage commitment. Sci Rep. 2022 May 11;12(1):7770. PubMed Central PMCID: PMC9095685. 
c. Hassan MQ, Maeda Y, Taipaleenmaki H, Zhang W, Jafferji M, Gordon JA, Li Z, Croce CM, van Wijnen AJ, Stein JL, Stein GS, Lian JB. miR-218 directs a Wnt signaling circuit to promote differentiation of osteoblasts and osteomimicry of metastatic cancer cells. J Biol Chem. 2012 Dec 7;287(50):42084-92. PubMed Central PMCID: PMC3516754. 
d. Hassan MQ, Gordon JA, Beloti MM, Croce CM, van Wijnen AJ, Stein JL, Stein GS, Lian JB. A network connecting Runx2, SATB2, and the miR-23a~27a~24-2 cluster regulates the osteoblast differentiation program. Proc Natl Acad Sci U S A. 2010 Nov 16;107(46):19879-84. PubMed Central PMCID: PMC2993380. 
4. The relationship of bone and metastatic cancer is complex and multi-factoral, as many primary tumors preferentially metastasize to bone. The work of my co-authors and myself has defined cancer-related roles for bone-regulated genes. By defining the roles of these bone-related genes or bone-relatd cells in cancer may lead to novel therapeutics, risk identification and better understanding of osteotropic metastasis.
a. Gordon JAR, Evans MF, Ghule PN, Lee K, Vacek P, Sprague BL, Weaver DL, Stein GS, Stein JL. Identification of molecularly unique tumor-associated mesenchymal stromal cells in breast cancer patients. PLoS One. 2023;18(3):e0282473. PubMed Central PMCID: PMC10027225. 
b. Nachmanson D, Officer A, Mori H, Gordon J, Evans MF, Steward J, Yao H, O'Keefe T, Hasteh F, Stein GS, Jepsen K, Weaver DL, Hirst GL, Sprague BL, Esserman LJ, Borowsky AD, Stein JL, Harismendy O. The breast pre-cancer atlas illustrates the molecular and micro-environmental diversity of ductal carcinoma in situ. NPJ Breast Cancer. 2022 Jan 13;8(1):6. PubMed Central PMCID: PMC8758681. 
c. Del Mare S, Husanie H, Iancu O, Abu-Odeh M, Evangelou K, Lovat F, Volinia S, Gordon J, Amir G, Stein J, Stein GS, Croce CM, Gorgoulis V, Lian JB, Aqeilan RI. WWOX and p53 Dysregulation Synergize to Drive the Development of Osteosarcoma. Cancer Res. 2016 Oct 15;76(20):6107-6117. PubMed Central PMCID: PMC5146760. 
d. Gordon JA, Sodek J, Hunter GK, Goldberg HA. Bone sialoprotein stimulates focal adhesion-related signaling pathways: role in migration and survival of breast and prostate cancer cells. J Cell Biochem. 2009 Aug 15;107(6):1118-28. PubMed PMID: 19492334. 
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