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My work sits at the nexus of genomics, epigenomics, and computational biology, with a strong emphasis on AI-driven and deep-learning–based methods:

1. Novel Machine-Learning & Deep-Learning Algorithms
· Pathogenic Variant Annotation: Architected and implemented advanced statistical and neural-network models to annotate and classify non-coding variants by integrating multi-omic functional data (e.g., epigenetic marks, conservation, microRNA binding).
· Set-Based Association Testing: Enhanced power of rare-variant and gene-set tests by embedding learned feature representations from omics data into association frameworks.

2. Functional Annotation Knowledgebase
· Scalable Database Design: Engineered a comprehensive annotation platform that fuses protein‐impact predictors, evolutionary conservation scores, epigenomic features (ChIP-seq, ATAC-seq), and integrative composite metrics.
· AI-Powered Indexing & Querying: Applied machine-learning–based feature extraction to enable rapid retrieval and prioritization of candidate variants for downstream analyses.

3. Deep-Learning in Digital Pathology
· Tumor Region Localization with Deep Learning: Applied deep-learning models trained on TCGA slides with expert-curated annotations to automatically identify and highlight cancerous regions on H&E whole-slide images.
· Predicting 10-Year Progression Risk in ER⁺/LN⁻ Breast Cancer: Developed a sample-specific convolutional neural network to extract spatial microenvironmental features from 764 TCGA-BRCA H&E whole-slide images (282 ER⁺/LN⁻ cases) for risk stratification. Achieved AUC of 0.78 (image-only) vs. 0.64 (OncotypeDx); combined model reached 0.79. Demonstrated that standard H&E imaging can match or surpass costly molecular assays for guiding personalized treatment.

4. Quality Control for Large-Scale WGS
· Automated QC Pipelines: Designed variant- and sample-level filters (HWE, call-rate thresholds, low-complexity masking, Ti/Tv and heterozygosity ratios) with integrated anomaly-detection algorithms to flag artifacts and batch effects in tens of thousands of genomes.

5. Epigenomic & 3D-Genomics Integration
· EBV-Associated Cancer Epigenetics: Employed WGS/WES, ChIP-seq, RNA-seq, ATAC-seq, GRO-seq, Hi-C, ChIA-PET, and 4C-seq to map EBV super-enhancers, eRNAs, and chromatin loops; used graph-neural-network models to reconstruct regulatory networks in lymphomagenesis.
· 3D Genome-Function Fusion: Integrated Hi-C/ChIA-PET contact matrices with Gene Ontology and pathway annotations; applied machine-learning classifiers to prioritize SNPs, indels, and CNVs for functional follow-up.

Additional Expertise
· Protein–protein interaction network modeling using graph‐based approaches
· Pathway enrichment and systems‐biology integration
· Human microbiome metagenomic profiling with unsupervised learning
· Machine-learning applications to clinical and multi-omic datasets
This interdisciplinary portfolio leverages deep-learning and AI at every stage—from data preprocessing and quality control to high-resolution image analysis and multi-modal genomic integration—to drive novel discoveries in human health and disease.
Professional Experience 
Editorial board member of the following academic journals:
1) Heliyon, Cell Press (Genetics Section Editor-in-chief, 2014—now)
2) BMC Genomics Data, Springer Nature (Editor, 2025—now)
3) Microbial Immunology, Frontiers Immunology (Editor, 2016—now)

Work Experience
· Harvard T.H. Chan School of Public Health, Boston, U.S.A, Research Scientist, Since Feb. 2018 (current position). Supervisor: Prof. Xihong Lin.
· Harvard Medical School and Brigham and Woman's Hospital, Boston, U.S.A, Junior Faculty Member (Instructor), Since July. 2015 – Feb. 2018. Supervisor: Prof. Elliott Kieff (retired in March 2017).
· Harvard Medical School and Brigham and Woman's Hospital, Boston, U.S.A, Postdoctoral Research Fellow, Jan. 2013 – July. 2015. Supervisor: Prof. Elliott Kieff.
Education
· National University of Singapore (Asia’s best University consistently ranked No. 1 by QS World University Rankings and Times Higher Education World University Rankings), Singapore, Ph. D. in Computational Biology, School of Computing and NUS Graduate School for Integrative Sciences & Engineering, GPA: 4.82/5.0, July 2009-June 2013. Supervisor: Prof. Limsoon Wong.
Awards & Honors
· 2015 – 2018, Career Development Grant (Fellow), Leukemia & Lymphoma Society ($165,000)
· 2009 – 2013, NGS Scholarship, National University of Singapore ($172,000). It is the most prestigious scholarship at the National University of Singapore, only awarded to the best Ph. D students. 
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