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A.	Personal Statement
I am an Assistant Professor of Research Ophthalmology at Children’s Hospital Los Angeles and University of Southern California. My research concentrates on integrating patient, model system, and high-content single-particle data to translate clinically observed correlations into a mechanistic understanding of the physical and biological underpinning of the dynamics of ocular cancers, retinoblastoma (RB) and uveal melanoma (UM). Two complementary research projects address my aims of 1) developing the clinical utility of aqueous humor (AH) as a liquid biopsy platform for ocular cancer management, and 2) characterizing the tumor circulome of aqueous humor from RB eyes with multi-omics approaches. 
Ongoing and recently completed projects that I would like to highlight include:
1) To create a method using AH-cell free DNA to analyze ocular malignancies (Retinoblastoma and Uveal Melanoma) by examining changes in the genes (SNVs), whole genomic structure (SCNAs), and epigenomic abnormalities. The aim is to determine the practical benefits of these characteristics in managing the treatment of Retinoblastoma, enabling improved diagnosis, prognosis, and monitoring of treatment responses.
2) To create a liquid biopsy using blood plasma, specifically circulating tumor cells and cell-free DNAs, for patients who have undergone local therapy. This blood liquid biopsy aims to detect metastasis and the occurrence of secondary tumors at an early stage in patients with Retinoblastoma (RB) and Uveal Melanoma (UM). The objective is to determine the clinical benefits of this method in detecting metastasis early on, thereby enabling timely intervention and treatment for improved patient outcomes.
3) Study AH extracellular vesicles and particles in ocular diseases (cataract, glaucoma, pediatric retinal disorders, RB, UM). Long-term goals: molecular classification based on EVP phenotype and cargo, investigate EVP's role in ocular immunity, and establish EV characterization's relationship with disease clinical features.
4) Characterize aqueous humor proteomics in ocular diseases, including and beyond RB and UM. Long-term goals: a) Molecular classification using proteomics and protein pathway regulation, and b) Identification of diagnostic and prognostic biomarkers for in vivo ocular diseases in AH.
Ongoing and recently completed supports:
The Saban Research Institute, Children’s Hospital Los Angeles                                
Xu (PI)                       
7/1/2022- 6/30/2024  
Integrative, multi-parametric characterization of extracellular vesicles in the aqueous humor of retinoblastoma eyes.

Knights Templar Eye Foundation & Renewal                              
Xu (PI)                       
7/1/2021- 6/30/2023 
Single particle analysis of extracellular vesicles in the aqueous humor of retinoblastoma eyes: moving towards an integrated liquid biopsy.
 
NCI R01 CA282759-01
Xu (Co-I)                       
7/1/2023- 6/30/2028 
Validation of an aqueous humor liquid biopsy for molecular prognostication and monitoring of children with retinoblastoma.

NEI R21EY035425
Xu (Co-I)                       
7/1/2023- 6/30/2025 
Extracellular Vesicle Therapy for Diabetic Retinopathy

Children’s Oncology Group (COG)	
Xu (Co-I)
07/2022-06/2023
Molecular characterization of retinoblastoma in vivo using the aqueous humor liquid biopsy.

Wright Foundation
Xu (Co-I)
07/2022-06/2023
Prospective, longitudinal aqueous humor liquid biopsy to predict treatment response and minimal residual disease in retinoblastoma.
Citations:
1. Chen-Ching Peng, Shreya Sirivolu, Sarah Pike, Mary E. Kim, Bibiana Reiser, Hong-Tao Li, Gangning Liang, Liya Xu *, Jesse L. Berry * Diagnostic aqueous humor proteome predicts metastatic potential in uveal melanoma. 2023 IJMS
2. Li HT*, Xu L*, Weisenberger DJ, Li M, Zhou W, Peng CC, Stachelek K, Cobrinik D, Liang G, Berry JL. Characterizing DNA Methylation signatures of retinoblastoma using aqueous humor liquid biopsy. Nat Commun 13, 5523 (2022). PMID: 36130950, PMCID: PMC9492718, DOI: 10.1038/s41467-022-33248-2
3. Peng C, Im F, Sirivolu S, Reiser B, Nagiel A, Neviani P, Xu L,* Berry JL.* Single vesicle analysis of aqueous humor in pediatric ocular diseases reveals eye specific CD63-dominant subpopulations. Journal of Extracellular Biology. 2022 April; 1(4). PMID: 35682905, 
4. Xu L, Kim ME, Polski A, Prabakar RK, Shen L, Peng CC, Reid MW, Chévez-Barrios P, Kim JW, Shah R, Jubran R, Kuhn P, Cobrinik D, Biegel JA, Gai X, Hicks J, Berry JL. Establishing the Clinical Utility of ctDNA Analysis for Diagnosis, Prognosis, and Treatment Monitoring of Retinoblastoma: The Aqueous Humor Liquid Biopsy. Cancers (Basel). 2021 Mar 13;13(6). PMID: 33805776
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Positions and Scientific Appointments
	2022 - present

2021 - present

2021 - present
	          Director of Applied Genomics, USC Michelson Center Convergent Science Institute in    
          Cancer
          Assistant Professor of Research Ophthalmology, University of Southern California, Los    
          Angeles, CA
          Member, PIBBS, Keck School of Medicine Graduate Program of Cancer Biology and  
          Genomics

	2019 - 2021
	          Sr. Research Associate, Children Hospital of Los Angeles, Los Angeles, CA



Professional Memberships
2022 - present		Member, International Society for Extracellular Vesicles
2020 - present		Member, International Society of Ocular Oncology 
2019 - present		Member, The Association for Research in Vision and Ophthalmology 
2018 - present		Member, American Association for Cancer Research
2018 - present		Member, American Society of Clinical Oncology
2018 - present            Member, Blood Profiling Atlas in Cancer - BloodPAC


C.	Contributions to Science
1. Aqueous Humor Liquid biopsy in RB. Since 2017, we have made significant progress in developing a surrogate tumor biopsy for Retinoblastoma (RB) by utilizing Aqueous Humor (AH) as a liquid biopsy for the disease. This innovative approach, based on molecular analysis of AH samples, has demonstrated the feasibility of precision diagnosis and therapy for RB, overcoming the challenge of intraocular biopsy in this condition. Our findings have identified copy gain of chr6p as predictive markers for treatment response. Additionally, in collaboration with CPM of CHLA, we have established a CLIA-LDT test called LBSeq4K, providing a clinical platform for AH-based testing nationwide. Our research on extracellular vesicles in AH has identified CD63+ vesicles as an AH-specific subtype and CD63/81+ vesicles as RB-associated vesicles, opening a new avenue for RB management. This breakthrough not only establishes a crucial proof of concept for liquid biopsy and extracellular vesicle analysis in ocular oncology but also showcases the potential of these approaches for precise diagnosis and personalized treatment in RB and other ocular diseases. 
a. Pike S, Peng CC, Neviani P, Berry JL, Xu L. CD63/81 Small Extracellular Vesicles in the Aqueous Humor are Retinoblastoma Associated. Invest Ophthalmol Vis Sci. 2023 Jul 3;64(10):5. doi:10.1167/iovs.64.10.5. PMID: 37410475.
b. Xu L, Kim ME, Polski A, Prabakar RK, Shen L, Peng CC, Reid MW, Chévez-Barrios P, Kim JW, Shah R, Jubran R, Kuhn P, Cobrinik D, Biegel JA, Gai X, Hicks J, Berry JL. Establishing the Clinical Utility of ctDNA Analysis for Diagnosis, Prognosis, and Treatment Monitoring of Retinoblastoma: The Aqueous Humor Liquid Biopsy. Cancers (Basel). 2021 Mar 13;13(6) PubMed Central PMCID: PMC8001323.
c. Xu L, Shen L, Polski A, Prabakar RK, Shah R, Jubran R, Kim JW, Biegel J, Kuhn P, Cobrinik D, Hicks J, Gai X, Berry JL. Simultaneous identification of clinically relevant RB1 mutations and copy number alterations in aqueous humor of retinoblastoma eyes. Ophthalmic Genet. 2020 Dec;41(6):526-532. PubMed Central PMCID: PMC7806277. 
d. Xu L, Polski A, Prabakar RK, Reid MW, Chevez-Barrios P, Jubran R, Kim JW, Kuhn P, Cobrinik D, Hicks J, Berry JL. Chromosome 6p Amplification in Aqueous Humor Cell-Free DNA Is a Prognostic Biomarker for Retinoblastoma Ocular Survival. Mol Cancer Res. 2020 Aug;18(8):1166-1175. PubMed Central PMCID: PMC7415535. 
2. Aqueous Humor Liquid biopsy in UM. We have demonstrated the feasibility and potential of using AH as a non-invasive surrogate tumor biopsy in Uveal Melanoma (UM). By analyzing AH samples, we successfully identified differentially expressed proteins (DEPs) that can stratify patients based on metastatic risk and detected genomic alterations associated with UM. These findings underscore the value of AH liquid biopsy as a valuable tool for improving diagnosis, understanding tumor biology, and identifying prognostic biomarkers in UM.
a. Peng CC, Sirivolu S, Pike S, Kim ME, Reiser B, Li HT, Liang G, Xu L#, Berry JL. Diagnostic Aqueous Humor Proteome Predicts Metastatic Potential in Uveal Melanoma. Int J Mol Sci. 2023 Apr 6;24(7):6825. PMCID: PMC10094875.
b. Im DH, Peng CC, Xu L, Kim ME, Ostrow D, Yellapantula V, Bootwalla M, Biegel JA, Gai X, Prabakar RK, Kuhn P, Hicks J, Berry JL. Potential of Aqueous Humor as a Liquid Biopsy for Uveal Melanoma. Int J Mol Sci. 2022 Jun 2;23(11):6226. PMCID: PMC9181140.
3. Integrative and multiomics analyses with blood liquid biopsy. In the realm of blood-based liquid biopsy, my contribution focuses on addressing the limitations of tissue biopsies in characterizing metastatic cancers (breast, prostate, and lung) by utilizing minimally invasive longitudinal assessment through blood-based sampling, aiming to identify cellular changes over the course of treatment via single-cell proteomic and genomic analysis of solid and liquid biopsies. By demonstrating the real-time detection of genomic evolution and drug resistance at the single-cell level through liquid biopsy analytes, my work emphasizes the potential of liquid biopsies in guiding personalized treatment decisions. In my contributions to the community of liquid biopsy, I have actively participated in the BLOODPAC Consortium, a collaborative effort aimed at developing shared best practices. Within this framework, I have focused on establishing standards for clinical laboratory testing procedures using contrived materials mimicking cell-free circulating tumor DNA. 
a. Hernandez KM, Bramlett KS, Agius P, Baden J, Cao R, Clement O, Corner AS, Craft J, Dean DA 2nd, Dry JR, Grigaityte K, Grossman RL, Hicks J, Higa N, Holzer TR, Jensen J, Johann DJ, Katz S, Kolatkar A, Keynton JL, Lee JSH, Maar D, Martini JF, Meyer CG, Roberts PC, Ryder M, Salvatore L, Schageman JJ, Somiari S, Stetson D, Stern M, Xu L, Leiman LC. Contrived Materials and a Data Set for the Evaluation of Liquid Biopsy Tests: A Blood Profiling Atlas in Cancer (BLOODPAC) Community Study. J Mol Diagn. 2023 Mar;25(3):143-155. PMID: 36828596.
b. Welter L*, Xu L*, McKinley D, Dago AE, Prabakar RK, Restrepo-Vassalli S, Xu K, Rodriguez-Lee M, Kolatkar A, Nevarez R, Ruiz C, Nieva J, Kuhn P, Hicks J. Treatment response and tumor evolution: lessons from an extended series of multianalyte liquid biopsies in a metastatic breast cancer patient. Cold Spring Harb Mol Case Stud. 2020 Dec 17;6(6):a005819. PMCID: PMC7784493.
c. Shishido SN, Masson R, Xu L, Welter L, Prabakar RK, D' Souza A, Spicer D, Kang I, Jayachandran P, Hicks J, Lu J, Kuhn P. Disease characterization in liquid biopsy from HER2-mutated, non-amplified metastatic breast cancer patients treated with neratinib. NPJ Breast Cancer. 2022 Feb 18;8(1):22. PMCID: PMC8857263.
d. Chai S, Ruiz-Velasco C, Naghdloo A, Pore M, Singh M, Matsumoto N, Kolatkar A, Xu L, Shishido S, Aparicio A, Zurita AJ, Hicks J, Kuhn P. Identification of epithelial and mesenchymal circulating tumor cells in clonal lineage of an aggressive prostate cancer case. NPJ Precis Oncol. 2022 Jun 21;6(1):41. doi: 10.1038/s41698-022-00289-1. PMID: 35729213; PMCID: PMC9213535.
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