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A.	Personal Statement
I am a physician scientist and pediatric oncologist. My basic science research expertise is in the areas of human hematopoiesis, T-cell biology, and leukemogenesis. My research program focuses on mechanisms underlying human T-cell development and lymphoid leukemogenesis and the application of these mechanistic insights to the development of novel anti-cancer immunotherapy approaches and anti-leukemia therapies. In our lab, we have established in vitro and in vivo human T-cell differentiation and leukemia models for functional studies, cloning strategies for generation of knockdown and overexpression lentiviral vectors for loss and gain of function studies, and models for studying anti-CD19 and anti GD2- chimeric antigen receptor T-cells. We have extensive experience in the use of flow cytometry, single cell RNA-Seq, and bulk  next generation sequencing to define the biology of rare immune cell types in human peripheral blood, bone marrow, cord blood, and thymus. I am adept in the use of Python and R for the computational analysis of large scale next generation sequencing datasets and the computational pipelines for single cell sequencing data are established in my lab. My clinical expertise is in the diagnosis and management of pediatric leukemias. My clinical training and experience in pediatric hematology oncology give me a strong background in understanding the fundamentals of normal and leukemic hematopoiesis and the therapeutic challenges in relapsed leukemia, hematopoietic stem cell transplantation for leukemia, and immunotherapies for cancer . 
Casero D, Sandoval S, Seet CS, Scholes J, Zhu Y, Ha VL, Luong A, Parekh C* (co-last author)  and Crooks GM*. Long non-coding RNA profiling of human lymphoid progenitor cells reveals transcriptional divergence of B cell and T cell lineages. Nature Immunology. 16(12):1282-91, 2015.* These authors contributed equally to this work and are co-corresponding authors. 
Parekh C, Gaynon PS, Abdel-Azim H. End of induction minimal residual disease alone is not a useful determinant for risk stratified therapy in pediatric T-cell acute lymphoblastic leukemia. Pediatric Blood and Cancer. 62(11):2040–3, 2015.
Ha VL, Luong A, Casero D, Li F, Malvar J, Kim YM, Bhatia R, Crooks GM, Parekh C. The T-ALL related gene BCL11B regulates the initial stages of human T-cell differentiation. Leukemia. 31(11):2503–14, 2017. 
Le J, Park JE, Ha VL, Luong A, Branciamore S, Rodin AS, Gogoshin G, Li F, Loh YHE, Camacho V, Patel SB, Welner RS, Parekh C. Single-Cell RNA-Seq Mapping of Human Thymopoiesis Reveals Lineage Specification Trajectories and a Commitment Spectrum in T Cell Development. Immunity. 52(6);1105-18, 2020.

B.	Positions and Honors
10/2011-8/2012         Clinical Instructor, Division of Pediatric Hematology Oncology, Department of Pediatrics
        University of California Los Angeles, Los Angeles, CA 
8/2012-current           Assistant Professor, Division of Hematology, Oncology and Blood & Marrow 
                                  Transplantation, Department of Pediatrics, Children’s Hospital Los Angeles, 
                                  University of Southern California Keck School of Medicine, Los Angeles, CA  
Honors
Winner of the 13th Indian Academy of Pediatrics Quiz (national level) in 2000-01 at The Indian Academy of Pediatrics National Conference at Patna, India on February 10, 2001.
Second Position at the student workshop on human genetics organized by The Indian Council of Medical Research on July 23 and 24, 2002.
Dr. Moolgavkar Gold Medal for standing first in Surgery at the Final M.B.B.S university exams in October 2001.
Dr. Shirwalkar General Proficiency scholarship for standing first in anatomy, physiology and biochemistry at the Dr. Shirwalkar competitive exam in 1998-99.
Winner of the Dr. Paranjpe Memorial Intercollegiate Pharmacology Quiz on October 9, 1999 at G.S. Medical College, Mumbai, India.
Honors in the M.B.B.S exams (Mumbai University, India) in the subjects of Surgery, Preventive Medicine, Pharmacology, Pathology, Microbiology, Anatomy, Physiology and Biochemistry.

C.	Contributions to Science
1) The role of BCL11B in human T-cell development and T-cell acute lymphoblastic leukemia: Elucidation of the mechanisms that regulate human T-cell development is critical for understanding normal and aberrant T-cell differentiation (T-cell leukemias and immunodeficiencies). Functional studies have yielded key insights about the mechanisms underlying murine T-cell development. However, critical immunophenotypic and regulatory differences between murine and human T-cell development have been recognized, and there are few studies of the molecular processes mediating human T-cell development.  Thus, our understanding of the mechanisms that regulate human T-cell development is incomplete. Somatic loss of function mutations in the transcription factor BCL11B have been reported in upto a sixth of patients with T-cell acute lymphoblastic leukemia (T-ALL). Bcl11b is required for T-lineage commitment (i.e repression of NK and myeloid potentials) but not for T-lineage specification (i.e induction of T-lineage genes) of hematopoietic progenitors in mice.  However, the regulatory roles of BCL11B in human T-cell development and the pathogenesis of human T-ALL had been undefined. Through functional and bioinformatic studies of primary human hematopoietic progenitors, we have shown that unlike in mice, BCL11B is essential for both T-lineage specification and commitment during the initial stages of human T-cell development. Genome wide analyses of primary human thymic progenitors demonstrated previously unknown stage specific DNA binding of BCL11B at multiple key T-cell genes, and expression of these binding targets was BCL11B dependent, revealing a previously undescribed BCL11B transcriptional program. Thus, we found important differences between the regulatory actions of BCL11B in human and murine T-cell development.
BCL11B gain of function expedited T-cell differentiation of human hematopoietic stem and progenitor cells  (HSPC) and resulted in the increased production of T-cells. Furthermore, these T-cells derived from BCL11B overexpressing HSPC showed enhanced function relative to those derived from control HSPC. Studies in T-ALL cells demonstrate that BCL11B is a tumor suppressor, and we identified several novel candidate mechanisms of action for the tumor suppressor effects of BCL11B. Our work delineates regulatory actions of BCL11B that are critical for human T-cell development and potentially translatable into new strategies to enhance T-cell recovery post hematopoietic stem cell transplantation and increase the efficacy of T-cell immunotherapies (patent filed in June 2020). Furthermore, our results provide a framework for understanding normal T-cell development and aberrations seen in T-ALL.
Ha VL, Luong A, Casero D, Li F, Malvar J, Kim YM, Bhatia R, Crooks GM, Parekh C. The T-ALL related gene BCL11B regulates the initial stages of human T-cell differentiation. Leukemia. 31(11):2503–14, 2017. 
2) Defining the lncRNA transcriptome during the earliest stages of human lymphopoiesis: Long non-coding RNAs (lncRNAs) comprise a key component of the repertoire of regulatory elements that control cell differentiation and underlie oncogenesis. However, the lncRNA landscape of human lymphoid commitment had been unknown. Dr. Crooks and I jointly led a collaborative project to map the lncRNA transcriptome underlying the earliest stages of human lymphoid commitment during postnatal life. We used RNA-Seq to assemble the long non-coding transcriptome across human bone marrow and thymic progenitors spanning the earliest stages of B and T lymphoid specification. Over 3000 novel long non-coding RNA genes (lncRNAs) were revealed through the analysis of these rare populations. Lymphoid commitment was characterized by lncRNA expression patterns that were highly stage-specific and more lineage-specific than protein coding patterns. The exquisite cell-type specificity of global lncRNA expression patterns independently revealed new developmental relationships between the earliest progenitors in the human bone marrow and thymus. This work provides a resource for parsing the lncRNA circuitry in normal lymphopoiesis and understanding aberrations of these mechanisms in lymphoid malignancies and immune deficiencies. 
a) Casero D, Sandoval S, Seet CS, Scholes J, Zhu Y, Ha VL, Luong A, Parekh C* (co-last author)  and Crooks GM*. Long non-coding RNA profiling of human lymphoid progenitor cells reveals transcriptional divergence of B cell and T cell lineages. Nature Immunology. 16(12):1282-91, 2015.* These authors contributed equally to this work and are co-corresponding authors. 
b) Lu Z, Pannunzio NR, Greisman HA, Casero D, Parekh C, Lieber MR. Convergent BCL6 and lncRNA promoters demarcate the major breakpoint region for BCL6 translocations. Blood. 126(14):1730–1, 2015.
3) Defining the transcriptional roadmap for human T-cell development at the single cell level: The identity of the earliest cells and lineage fate pathways within CD34+ progenitors thought to initiate T-cell development in the human thymus had been unclear. Using single cell RNA-Seq we de novo reconstructed the developmental trajectory from the earliest thymic progenitors all the way to the generation of mature T-cells. We found that CD34+ thymic progenitors are comprised of a continuum of previously undescribed specification and commitment states characterized by multilineage priming followed by gradual T-commitment. The earliest cells, which are CD7-, express a stem cell like profile but have initiated T-priming. We found a rare species specific unique plasmacytoid dendritic (pDC) lineage primed IRF8 high CD34+ progenitor subpopulation arising from the earliest thymic progenitors (ETP) in humans indicating a new intrathymic dendritic specification pathway that diverges early from the canonical T-lineage differentiation pathway. CD2 expression defines T-commitment stages, with loss of B-potential preceding that of myeloid potential. Single cell profiles resolved the transcriptional landscape underlying key transitions undefined in bulk studies and revealed key differences in thymic progenitors between humans and mice including distinct transcriptomes for human and murine ETP, species specific gene expression profiles  for critical transcription factors, and an early off shoot of pDC primed progenitors from the canonical T-cell differentiation trajectory in humans. These data delineate the stages of lineage specification and commitment in human thymopoiesis and provide a resource for elucidating mechanisms in normal T-cell development and T-cell leukemias and generating T-cell therapies. 
Le J, Park JE, Ha VL, Luong A, Branciamore S, Rodin AS, Gogoshin G, Li F, Loh YHE, Camacho V, Patel SB, Welner RS, Parekh C. Single-Cell RNA-Seq Mapping of Human Thymopoiesis Reveals Lineage Specification Trajectories and a Commitment Spectrum in T Cell Development. Immunity. 52(6);1105-18, 2020
4) The role of end of induction minimal residual disease (MRD) as a determinant for risk stratified therapy in pediatric T-cell acute lymphoblastic leukemia (T-ALL): While end of induction MRD is an established determinant for treatment allocation in in B-precursor ALL, the role of end of induction MRD as determined by flow cytometry for treatment assignment in pediatric T-cell acute lymphoblastic leukemia (T-ALL) had not been well defined. We studied the impact of MRD measured by flow cytometry on clinical outcomes of children with newly diagnosed T-ALL. Although MRD was seen at the end of induction in over half the patients, there were no relapses among the MRD positive patients who were treated with various regimens based on the Children’s Oncology Group (COG) augmented Berlin-Frankfurt-Münster chemotherapy backbone without hematopoietic stem cell transplantation (HSCT). Our findings indicate that (1) despite slow clearance of blasts, patients who have MRD at the end of induction may have good outcomes with commonly used higher risk ALL regimens; (2) end of induction MRD alone is not predictive of clinical outcomes and is not an indication for the modification of treatment; and (3) studies focused on MRD clearance at later time points may be needed to define optimal treatment allocation strategies in T-ALL.
Parekh C, Gaynon PS, Abdel-Azim H. End of induction minimal residual disease alone is not a useful determinant for risk stratified therapy in pediatric T-cell acute lymphoblastic leukemia. Pediatric Blood and Cancer. 62(11):2040–3, 2015.
Complete List of Published Work in MyBibliography:
https://www.ncbi.nlm.nih.gov/sites/myncbi/1-wQ28anNX952/bibliography/47794559/public/?sort=date&direction=descending
D.	Additional Information: Research Support and/or Scholastic Performance 
Current Research Support
Couples Against leukemia Foundation Parekh (PI) 	01/15/2019 – 01/14/2022
Title: Activating BCL11B as a new method to improve CAR T-cell immunotherapies and bone marrow transplantation treatments for leukemia
The major goals of this project are to investigate BCL11B activation as a novel strategy to: 1) make more effective CAR T-cell immunotherapies for leukemia, and 2) improve recovery of the immune system after bone marrow transplantation for leukemia.
Role: Principal Investigator 

[bookmark: _GoBack]National Institute of Allergy and Infectious Diseases (NIAID) (R01)
Parekh (PI)
Dates of Award: 02/2021-02/2026
Title:  BCL11B activation as an approach for enhancing the efficacy of immunotherapy
Description: The major goals of this project are to 1) define mechanisms by which BCL11B induces T-lineage differentiation of human hematopoietic stem and progenitor cells, 2) investigate BCL11B activation as a novel strategy to improve T-cell reconstitution after hematopoietic stem cell transplantation, and 3) investigate BCL11B activation as a novel strategy to enhance the efficacy of CAR T-cells in leukemia and solid tumors.
Role: Principal Investigator

Concern Foundation
Parekh (PI)
Dates of Award: 01/2021-01/2022
Title:  Clinical course and immune responses in COVID-19 in children and young adults with cancer
Description: The major goals of this project are to define: 1) clinical course and prognostic factors, and 2) adaptive and innate immune responses in COVID-19 infection in children and young adults with cancer undergoing chemotherapy or cellular therapy.
Role: Principal Investigator

Children’s Cancer Research Fund Parekh (PI)
Dates of Award: 01/2021-01/2022
Title:  Clinical course and immune responses in COVID-19 in children and young adults with cancer
Description: The major goals of this project are to define: 1) clinical course and prognostic factors, and 2) adaptive and innate immune responses in COVID-19 infection in children and young adults with cancer undergoing chemotherapy or cellular therapy.
Role: Principal Investigator


Completed Research Support
	
Agency: Leukemia Research Foundation
	
Dates of Award: 07/2018-12/2019

	Title: Molecular Characterization of MRD Cells in Pediatric Acute lymphoblastic leukemia

	Description: Define the clonal evolution of ALL in patients between diagnosis, the minimal residual disease state, and relapse in order to identify new prognostic molecular signatures and therapeutic targets in ALL.

	Role: Principal Investigator



Hyundai Hope on Wheels   Parekh (PI)   1/1/17 – 12/31/18  	
Title: Role of the long non-coding RNA DANCR in T-cell Leukemia
The major goals of this project are to define the role of the long noncoding RNA DANCR in thymopoiesis and the pathogenesis of T-ALL 
Role: Principal Investigator 
Concern Foundation   Parekh (PI)   7/1/16 – 6/30/18  	
Title: Role of the long non-coding RNA DANCR in T-cell Leukemia
The major goals of this project are to define the role of the long noncoding RNA DANCR in thymopoiesis and the pathogenesis of T-ALL 
Role: Principal Investigator 

St. Baldrick’s Foundation      Parekh (PI)   7/1/12-6/30/17	   
Title: Role of the transcription factor BCL11B in the pathogenesis of T cell acute Lymphoblastic leukemia (T-ALL)
The major goals of this project are to define the role of the transcription factor BCL11B in human thymopoiesis and human T-cell leukemogenesis. 
Role: Principal Investigator
NIH-K12    Parekh (PI)   08/12-11/15        
Title: Role of the transcription factor BCL11B in the pathogenesis of T cell acute Lymphoblastic leukemia (T-ALL)
The major goals of this project are to define the role of the transcription factor BCL11B in human thymopoiesis and human T-cell leukemogenesis. 
Role: Principal Investigator




