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A. Personal Statement
My research has focused on the regeneration and reconstruction of the cornea in corneal disease and the trabecular meshwork in glaucoma using stem cells and stem cell-secreted trophic factors. I have extensive experience working on many types of stem cells. I have a clinical background in ophthalmology. My medical training was in ophthalmology, and I practiced as a cornea and glaucoma surgeon in China for over 10 years. After earning a Ph.D. in Ophthalmology from Peking University, I began my postdoctoral research at the Peking University Stem Cell Research Center, where I developed cultivation and transplantation techniques for human corneal limbal stem cells.
Meanwhile, I also worked clinically as an Ophthalmologist. I joined University of Pittsburgh in the United States in 2003 as a research associate. I discovered and characterized corneal stromal stem cells (CSSC) that can remodel the corneal stromal fibrotic extracellular matrix and restore corneal transparency. Since 2009, as an independent researcher, I have been working on corneal and trabecular meshwork (TM) regeneration in glaucoma. I have successfully developed several animal models suitable for studying stem cell-based therapies for corneal disease and glaucoma. I moved to University of South Florida in 2023. I have trained many visiting fellows, postdocs, graduate students, undergraduate students, and high school students.  I am the PI or co-PI of three NIH/NEI R01s.  I have served as a reviewer for many scientific journals and for NIH R01 grants and training grants. I want to share my experience with young scientists to help them succeed and become leaders in vision research.
1. Xiong S, Kumar A, Tian S, Taher E, Yang E, Kinchington P, Xia X, Du Y. Stem cell transplantation rescued a primary open-angle glaucoma mouse model. eLife. 2021 January 28; 10:e63677. PubMed Central PMCID: PMC7864631.
2. Zhou Y, Xia X, Yang E, Wang Y, Marra KG, Ethier CR, Schuman JS, Du Y. Adipose-derived stem cells integrate into trabecular meshwork with glaucoma treatment potential. FASEB J. 2020 May;34(5):7160-7177. PubMed Central PMCID: PMC7254553. 
3. Yun H, Wang Y, Zhou Y, Wang K, Sun M, Stolz DB, Xia X, Ethier CR, Du Y. Human stem cells home to and repair laser-damaged trabecular meshwork in a mouse model. Commun Biol. 2018;1:216. PubMed Central PMCID: PMC6283842. 
4. Du Y, Roh DS, Mann MM, Funderburgh ML, Funderburgh JL, Schuman JS. Multipotent stem cells from trabecular meshwork become phagocytic TM cells. Invest Ophthalmol Vis Sci. 2012 Mar 21;53(3):1566-75. PubMed Central PMCID: PMC3339918.
Current Grant Support 
      R01 EY025643 (NIH/NEI)                            Yiqin Du (PI)                             09/01/2015-3/31/2027
      Mechanisms of Trabecular Meshwork Regeneration by Stem Cells   
      The goal of this project is to elucidate the cellular and molecular mechanisms of the regeneration potential 
       of the trabecular meshwork by stem cells.

      R01 EY024642 (NIH/NEI)                          Yiqin Du  (Multi-PI)                     05/01/2016-03/31/2027
      Bioengineering Cornea with Autologous Stem Cells
      The goal of this project is to utilize autologous stem cells, such corneal stromal stem cells, and biomaterials       
      to develop transplantable corneal endothelium as well as corneal stroma to provide therapy for individuals 
      with corneal blindness.

          R01 EY036983 (NIH/NEI)                         Yiqin Du (Multi-PI)                     04/01/2025-03/31/2029
      Elucidating the molecular changes of the outflow pathway extracellular matrix that regulate outflow facility 
      in steroid-induced ocular hypertension and open angle glaucoma
The goal of this project is to explore the specific extracellular matrix components that cause reduced outflow facility and increased intraocular pressure in both steroid induced ocular hypertension and open angle glaucoma and discover the related signal pathways.

B. Positions and Honors
Positions and Employment
	1987 - 1997
	Ophthalmologist, Xuzhou Third Hospital, Xuzhou

	2001 - 2003
	Associate Professor, Xuzhou Third Hospital (by special appointment), Xuzhou

	2003 - 2023
	Research Associate, Assistant Professor, Associate Professor, University of Pittsburgh, Pittsburgh, PA

	2023 - current
	Professor, University of South Florida, FL


C. Contribution to Science
1. Identification, isolation and characterization of corneal stromal stem cells (CSSC). I identified, isolated and characterized the CSSC from human cornea (1a) working together with Dr. Funderburgh as a mentor and as a colleague. Further, I investigated the roles of the CSSC in corneal stromal regeneration in vivo (1b). Intrastromal injected CSSC were able to reorganize the corneal microstructure and recover the corneal transparency on a genetic disordered mouse model (1b). The CSSC can organize and form a corneal stroma-like tissue in vitro (1c). The CSSC can be obtained by biopsy and had the ability to prevent corneal scar formation (1d). These findings open a new window for preventing and curing corneal scar and blindness, and for corneal bioengineering suitable for corneal transplant.
a. Du Y, Funderburgh ML, Mann MM, SundarRaj N, Funderburgh JL. Multipotent stem cells in human corneal stroma. Stem Cells. 2005 Oct;23(9):1266-75. PubMed Central PMCID: PMC1941788.
b. Du Y, Carlson EC, Funderburgh ML, Birk DE, Pearlman E, Guo N, Kao WW, Funderburgh JL. Stem cell therapy restores transparency to defective murine corneas. Stem Cells. 2009 Jul;27(7):1635-42. PubMed Central PMCID: PMC2877374. 
c. Du Y, Sundarraj N, Funderburgh ML, Harvey SA, Birk DE, Funderburgh JL. Secretion and organization of a cornea-like tissue in vitro by stem cells from human corneal stroma. Invest Ophthalmol Vis Sci. 2007 Nov;48(11):5038-45. PubMed Central PMCID: PMC2874676.
d. Basu S, Hertsenberg AJ, Funderburgh ML, Burrow MK, Mann MM, Du Y, Lathrop KL, Syed-Picard FN, Adams SM, Birk DE, Funderburgh JL. Human limbal biopsy-derived stromal stem cells prevent corneal scarring. Sci Transl Med. 2014 Dec 10;6(266):266ra172. PubMed Central PMCID: PMC4398334. 
2. Applying other stem cell types to the eye. I have isolated corneal limbal stem cells (LSC), corneal stromal stem cells (CSSC) and trabecular meshwork stem cells (TMSC) for anterior segmental reconstruction and regeneration. To explore other stem cell types for autologous purposes, we induced adipose-derived stem cells into corneal keratocytes in vitro (2a) and into trabecular meshwork cells with the ability to become functional trabecular meshwork cells in vivo (2b). These cells have similar characteristics to native keratocytes/TM cells. Human embryonic stem cells were also induced to become neural crest cells and keratocytes which can be used for corneal reconstruction (2c). We also induced dental pulp stem cells into keratocytes (2d). We have successfully induced human induced pluripotent stem cells (iPSCs) which enables the potential to develop personalized medicine for glaucoma. These findings reveal a real hope that other stem cell types from other parts of our body could be used for vision regeneration.
a. Du Y, Roh DS, Funderburgh ML, Mann MM, Marra KG, Rubin JP, Li X, Funderburgh JL. Adipose-derived stem cells differentiate to keratocytes in vitro. Mol Vis. 2010 Dec 10;16:2680-9. PubMed Central PMCID: PMC3002955. 
b. Zhou Y, Xia X, Yang E, Wang Y, Marra KG, Ethier CR, Schuman JS, Du Y. Adipose-derived stem cells integrate into trabecular meshwork with glaucoma treatment potential. FASEB J. 2020 May;34(5):7160-7177. PubMed Central ID: PMC7254553.
c. Chan AA, Hertsenberg AJ, Funderburgh ML, Mann MM, Du Y, Davoli KA, Mich-Basso JD, Yang L, Funderburgh JL. Differentiation of human embryonic stem cells into cells with corneal keratocyte phenotype. PLoS One. 2013;8(2):e56831. PubMed Central PMCID: PMC3578879. 
d. Syed-Picard FN, Du Y, Lathrop KL, Mann MM, Funderburgh ML, Funderburgh JL. Dental pulp stem cells: a new cellular resource for corneal stromal regeneration. Stem Cells Transl Med. 2015 Mar;4(3):276-85. PubMed Central PMCID: PMC4339846. 
3. Animal models for anterior segment regeneration. I have developed rabbit and rat alkali burn models with limbal stem cell deficiency and applied limbal stem cells or bone marrow-derived stem cells to reconstruct the corneal surface (3a,3b). I also developed and characterized a corneal wound model with corneal scar and applied corneal stromal stem cells to reconstruct the corneal stromal structure and recover the corneal transparency (3c). I also developed a special mouse glaucoma model by laser photocoagulation to damage the trabecular meshwork with the anterior chamber angle open (3d). These models are suitable for studying stem cell-based therapy on anterior segment regeneration.
a. Du Y, Chen J, Funderburgh JL, Zhu X, Li L. Functional reconstruction of rabbit corneal epithelium by human limbal cells cultured on amniotic membrane. Mol Vis. 2003 Dec 8;9:635-43. PubMed Central PMCID: PMC2877914. 
b. Ma Y, Xu Y, Xiao Z, Yang W, Zhang C, Song E, Du Y, Li L. Reconstruction of chemically burned rat corneal surface by bone marrow-derived human mesenchymal stem cells. Stem Cells. 2006 Feb;24(2):315-21. PubMed PMID: 16109757. 
c. Boote C, Du Y, Morgan S, Harris J, Kamma-Lorger CS, Hayes S, Lathrop KL, Roh DS, Burrow MK, Hiller J, Terrill NJ, Funderburgh JL, Meek KM. Quantitative assessment of ultrastructure and light scatter in mouse corneal debridement wounds. Invest Ophthalmol Vis Sci. 2012 May 14;53(6):2786-95. PubMed Central PMCID: PMC3367468. 
d. Yun H, Lathrop KL, Yang E, Sun M, Kagemann L, Fu V, Stolz DB, Schuman JS, Du Y. A laser-induced mouse model with long-term intraocular pressure elevation. PLoS One. 2014;9(9):e107446. PubMed Central PMCID: PMC4162591. 
4. Identifying and characterizing trabecular meshwork stem cells (TMSC). I have identified, isolated and characterized TMSC from both human and mouse TM tissue. These stem cells are multipotent with the ability to become phagocytic functional trabecular meshwork cells (4a). They are capable of homing to the trabecular meshwork region with the ability to become functional trabecular meshwork cells in vivo (4b). We further explored that these human TMSCs were able to actively homed to laser-damaged mouse TM tissue and repaired the damage (4c). We explored the homing mechanism which is associated with chemokine axis CXCR4/SDF1 (4c). We further investigated the TMSCs can rescue a mouse model of primary open angle glaucoma with transgenic myocilin mutation (4d). The transplanted TMSCs can reduce mouse intraocular pressure, restore the outflow facility, preserve retinal ganglion cell function and prevent vision loss (4d).
a. Du Y, Roh DS, Mann MM, Funderburgh ML, Funderburgh JL, Schuman JS. Multipotent stem cells from trabecular meshwork become phagocytic TM cells. Invest Ophthalmol Vis Sci. 2012 Mar 21;53(3):1566-75. PubMed Central PMCID: PMC3339918. 
b. Du Y, Yun H, Yang E, Schuman JS. Stem cells from trabecular meshwork home to TM tissue in vivo. Invest Ophthalmol Vis Sci. 2013 Feb 19;54(2):1450-9. PubMed Central PMCID: PMC4604717. 
c. Yun H, Wang Y, Zhou Y, Wang K, Sun M, Stolz DB, Xia X, Ethier CR, Du Y. Human stem cells home to and repair laser-damaged trabecular meshwork in a mouse model. Commun Biol. 2018;1:216. PubMed Central PMCID: PMC6283842. 
d. Xiong S, Kumar A, Tian S, Taher E, Yang E, Kinchington P, Xia X, Du Y. Stem cell transplantation rescued a primary open-angle glaucoma mouse model. eLife. 2021 January 28; 10:e63677. PubMed Central PMCID: PMC7864631 
5. Discovering characteristics of long-term cryopreserved stem cells. Stem cell-based therapy has been widely investigated and it has a bright future in clinical applications. There is huge demand on the quality and quantity of stem cells and cryopreservation of stem cells is often used to save stem cells for future applications. We have investigated the stem cell characteristics of long-term cryopreserved corneal stromal stem cells (CSSCs, 5a), trabecular meshwork stem cells (TMSCs, 5b, 5d) and adipose-derived stem cells (ADSCs, 5c) and their regenerative potential for vision regeneration as well as potentials for other tissue regeneration. We also discovered that secretome from CSSCs was able to promote wound healing and reduce fibrosis after wound (5a) which has tremendous regenerative potential in the future.
a. Kumar A, Xu Y, Yang E, Du Y. Stemness and Regenerative Potential of Corneal Stromal Stem Cells and Their Secretome After Long-Term Storage: Implications for Ocular Regeneration. Invest Ophthalmol Vis Sci. 2018 Jul 2;59(8):3728-3738. PubMed Central PMCID: PMC6059729. 
b. Kumar A, Xu Y, Du Y. Stem Cells from Human Trabecular Meshwork Hold the Potential to Develop into Ocular and Non-Ocular Lineages After Long-Term Storage. Stem Cells Dev. 2020 Jan 1;29(1):49-61. PubMed Central PMCID: PMC6931915. 
c. Kumar A, Xu Y, Yang E, Wang Y, Du Y. Fidelity of long-term cryopreserved adipose-derived stem cells for differentiation into cells of ocular and other lineages. Exp Eye Res. 2019 Dec;189:107860. PubMed Central PMCID: PMC6938680. 
d. Kumar K, Xiong S, Zhou M, Chen W, Yang E, Bammidi S, Price A, Clinger O, Geary M, Liu C, Chang K, Le L, Zhang Y, Florens L, Washburn M, Kumar A, Li Y, Xu Y, Lathrop K, Davoli K, Chen Y, Zode G, Xie T, Du Y*. Stem cell-free therapy for glaucoma to preserve vision. eLife, under Review.
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