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Personal Statement

I am a Research Assistant Professor in the Dr. Phillip Frost Department of Dermatology & Cutaneous Surgery at the University of
Miami Miller School of Medicine with a research program focused on defining molecular and cellular mechanisms that regulate acute
and chronic wound healing. My work integrates multidisciplinary “omics” approaches, including transcriptomics, lipidomics,
proteomics, and spatial omics, to interrogate skin physiology and pathophysiology, with particular emphasis on the role of caveolae
and membrane microdomains in wound repair, inflammation, autoimmunity, fibrosis, and scarring disorders. I am the founding
Director of the Dermatopathology Spatial Omics Core at the University of Miami, where my group provides spatial transcriptomic
analysis of human skin biopsies using the Visium platform, and I have extensive expertise in ex vivo human skin models for
functional evaluation of cutaneous wound healing. I have an established and highly productive collaboration with Dr. Samandari, with
whom I have generated robust preliminary data supporting the feasibility and translational relevance of the proposed studies in wound
healing. I will lend my expertise to Dr. Samandari and I look forward to continuing our collaborative efforts.

Honors

2025 Basic Science Research Award, University of Miami

2023 Junior Faculty Development Award, American Diabetes Association
2022 H. Paul Ehrlich Rising Star Award, Wound Healing Foundation
2021 Research Scholar Award, American Skin Association

2020 Research Award, Stanley J. Glaser Foundation

2019 Junior Faculty Award, Wound Healing Society

2019 Medline Research Innovation Award, Wound Healing Foundation
2018 Young Investigator Award Winner, Wound Healing Society

2018 Basic Science Research Award, Brian V. Jegasothy Memorial Basic Research Endowment
2018 Poster Award Winner, Mancunian Skin Club

2017 Animal Model Award Winner, Cyagen, Inc.

2017 Best Oral Presentation Winner, Innovations in Wound Healing

2015 Best Poster Award, Innovations in Wound Healing

2010 - 2012 MAC Travel Award, American Society for Cell Biology

Contributions to Science

1.

1. Role of glucocorticoid receptor signaling in wound healing. During my postdoctoral training, I defined a
membrane-initiated glucocorticoid receptor (GR) signaling program that mechanistically links stress biology and
glucocorticoid exposure to impaired keratinocyte migration and delayed re-epithelialization through activation of
downstream pathways that increase nuclear c-Myc. Building on this mechanistic foundation, our group advanced these
pathway readouts toward clinical translation by participating in a multicenter observational cohort study conducted by
the NIDDK Diabetic Foot Consortium to evaluate whether two objective tissue biomarkers (c-Myc and phosphorylated
GR [p-GR]), measured in baseline DFU wound tissue could predict complete healing at week 12. In this DFC study,
wound tissue collected at the initial visit was analyzed by immunohistochemistry with quantification of nuclear c-Myc
and p-GR in full-thickness epidermis, and biomarker measurements were correlated with week-12 clinical outcomes
using primary analyses that included AUC-based assessment of predictive performance. Even where prediction
performance required further refinement, this work operationalized a mechanistic GR/c-Myc hypothesis into a
rigorous, multicenter biomarker evaluation framework and helped establish a well-characterized resource linking
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wound biomaterials to longitudinal outcomes.

2. Role of lipid rafts/caveolae in wound epithelialization and therapeutic targeting. As I transitioned into my faculty role at UM,
my research program centered around understanding the role of lipid rafts (specifically caveolae). My group demonstrated that
lipid raft/caveolae signaling, which centered on caveolin-1 (Cavl), acts as a spatiotemporal regulator of keratinocyte migration
and wound closure. Using human chronic wound tissue and complementary preclinical models, we demonstrated that
Cav1-dependent membrane microdomains function as an inhibitory platform that suppresses EGFR signaling and
epithelialization, and that physiological downregulation of caveolae is required for normal wound repair. Importantly,
disruption of caveolae (either genetically or pharmacologically through cholesterol modulation) restores pro-migratory
signaling and accelerates wound closure across multiple models. Building on this mechanistic foundation, our group translated
caveolae-targeted biology into a topical, wound-localized therapeutic strategy. In a recent collaboration with Drs. Marjanovic
and Tomic-Canic, we developed an extracellular matrix—mimetic hydrogel platform incorporating cyclodextrins to locally
sequester cholesterol, thereby disrupting lipid raft-mediated receptor sequestration and restoring growth factor responsiveness.
This approach significantly enhanced re-epithelialization and angiogenesis in both human ex vivo wound models and diabetic
mouse wounds. Importantly, the intellectual property space surrounding this technology is protected. We have filed a patent
application covering the sustained-release statin hydrogel platform for caveolae-targeted wound repair (PCT US2023/020173;
U.S. Application 18/861,068), which has been published as US-2025-0367164-A1.

3. Proteomic and lipidomic profiling of wound healing. I advanced proteomic and lipidomic profiling strategies to capture
molecular heterogeneity that drives variable healing trajectories. Using multimodal mass spectrometry imaging in
human-relevant systems, we mapped dynamic lipid remodeling during epithelialization, including spatial depletion of
cholesterol sulfate in neoepithelium, linking membrane composition to repair biology. Complementing spatial lipidomics, I
helped drive scalable proteomic workflows for non-invasive biomarker discovery using routinely discarded wound dressings,
enabling practical molecular stratification and longitudinal monitoring of healing vs. non-healing outcomes, and to this end I
serve as the inaugural director of the spatial omics dermatopathology core at UM Dermatology department.

4. Lipid rafts/caveolae as unifying regulators of cutaneous biology. Building from the wound-healing membrane microdomain
framework, I extended lipid raft/caveolae biology to broader cutaneous pathophysiology where epithelial behavior,
inflammation, and tissue remodeling converge. In inflammatory skin disease, my group helped demonstrate
caveolae-associated protein dysregulation in psoriasis, supporting caveolar components as disease-relevant biomarkers and
potential therapeutic targets. In hidradenitis suppurativa, our work identified increased caveolae-associated proteins in lesional
tissue and hair follicle compartments, highlighting membrane microdomains as candidate mechanistic hubs in chronic
follicular inflammation. In hair disorders, we reported upregulation/localization of caveolae-associated structural proteins in
scarring alopecias (lichen planopilaris and frontal fibrosing alopecia), supporting caveolar pathways as tractable targets linked
to follicular stem cell niche biology and fibrotic remodeling.
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       1. Role of glucocorticoid receptor signaling in wound healing. During my postdoctoral training,  I defined a membrane‑initiated glucocorticoid receptor (GR) signaling program that mechanistically links stress biology and glucocorticoid exposure to impaired keratinocyte migration and delayed re‑epithelialization through activation of downstream pathways that increase nuclear c‑Myc.  Building on this mechanistic foundation, our group advanced these pathway readouts toward clinical translation by participating in a multicenter observational cohort study conducted by the NIDDK Diabetic Foot Consortium to evaluate whether two objective tissue biomarkers (c‑Myc and phosphorylated GR [p‑GR]), measured in baseline DFU wound tissue could predict complete healing at week 12.  In this DFC study, wound tissue collected at the initial visit was analyzed by immunohistochemistry with quantification of nuclear c‑Myc and p‑GR in full‑thickness epidermis, and biomarker measurements were correlated with week‑12 clinical outcomes using primary analyses that included AUC‑based assessment of predictive performance.  Even where prediction performance required further refinement, this work operationalized a mechanistic GR/c‑Myc hypothesis into a rigorous, multicenter biomarker evaluation framework and helped establish a well‑characterized resource linking wound biomaterials to longitudinal outcomes.
    
     
       Role of lipid rafts/caveolae in wound epithelialization and therapeutic targeting. As I transitioned into my faculty role at UM, my research program centered around understanding the role of lipid rafts (specifically caveolae). My group demonstrated that lipid raft/caveolae signaling, which centered on caveolin‑1 (Cav1), acts as a spatiotemporal regulator of keratinocyte migration and wound closure. Using human chronic wound tissue and complementary preclinical models, we demonstrated that Cav1‑dependent membrane microdomains function as an inhibitory platform that suppresses EGFR signaling and epithelialization, and that physiological downregulation of caveolae is required for normal wound repair. Importantly, disruption of caveolae (either genetically or pharmacologically through cholesterol modulation) restores pro‑migratory signaling and accelerates wound closure across multiple models. Building on this mechanistic foundation, our group translated caveolae‑targeted biology into a topical, wound‑localized therapeutic strategy. In a recent collaboration with Drs. Marjanovic and Tomic‑Canic, we developed an extracellular matrix–mimetic hydrogel platform incorporating cyclodextrins to locally sequester cholesterol, thereby disrupting lipid raft–mediated receptor sequestration and restoring growth factor responsiveness. This approach significantly enhanced re‑epithelialization and angiogenesis in both human ex vivo wound models and diabetic mouse wounds. Importantly, the intellectual property space surrounding this technology is protected. We have filed a patent application covering the sustained‑release statin hydrogel platform for caveolae‑targeted wound repair (PCT US2023/020173; U.S. Application 18/861,068), which has been published as US‑2025‑0367164‑A1.
    
     
       Proteomic and lipidomic profiling of wound healing. I advanced proteomic and lipidomic profiling strategies to capture molecular heterogeneity that drives variable healing trajectories. Using multimodal mass spectrometry imaging in human‑relevant systems, we mapped dynamic lipid remodeling during epithelialization, including spatial depletion of cholesterol sulfate in neoepithelium, linking membrane composition to repair biology. Complementing spatial lipidomics, I helped drive scalable proteomic workflows for non‑invasive biomarker discovery using routinely discarded wound dressings, enabling practical molecular stratification and longitudinal monitoring of healing vs. non‑healing outcomes, and to this end I serve as the inaugural director of the spatial omics dermatopathology core at UM Dermatology department.  
    
     
       Lipid rafts/caveolae as unifying regulators of cutaneous biology. Building from the wound‑healing membrane microdomain framework, I extended lipid raft/caveolae biology to broader cutaneous pathophysiology where epithelial behavior, inflammation, and tissue remodeling converge. In inflammatory skin disease, my group helped demonstrate caveolae‑associated protein dysregulation in psoriasis, supporting caveolar components as disease‑relevant biomarkers and potential therapeutic targets. In hidradenitis suppurativa, our work identified increased caveolae‑associated proteins in lesional tissue and hair follicle compartments, highlighting membrane microdomains as candidate mechanistic hubs in chronic follicular inflammation. In hair disorders, we reported upregulation/localization of caveolae‑associated structural proteins in scarring alopecias (lichen planopilaris and frontal fibrosing alopecia), supporting caveolar pathways as tractable targets linked to follicular stem cell niche biology and fibrotic remodeling.
    
     
  
   
     
       I am a Research Assistant Professor in the Dr. Phillip Frost Department of Dermatology & Cutaneous Surgery at the University of Miami Miller School of Medicine with a research program focused on defining molecular and cellular mechanisms that regulate acute and chronic wound healing. My work integrates multidisciplinary “omics” approaches, including transcriptomics, lipidomics, proteomics, and spatial omics, to interrogate skin physiology and pathophysiology, with particular emphasis on the role of caveolae and membrane microdomains in wound repair, inflammation, autoimmunity, fibrosis, and scarring disorders. I am the founding Director of the Dermatopathology Spatial Omics Core at the University of Miami, where my group provides spatial transcriptomic analysis of human skin biopsies using the Visium platform, and I have extensive expertise in ex vivo human skin models for functional evaluation of cutaneous wound healing. I have an established and highly productive collaboration with Dr. Samandari, with whom I have generated robust preliminary data supporting the feasibility and translational relevance of the proposed studies in wound healing. I will lend my expertise to Dr. Samandari and I look forward to continuing our collaborative efforts.
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