Bowen Tan

+852 9517 9352 | Shenzhen/Hong Kong, China | bowentan78@gmail.com

EDUCATION

City University of Hong Kong Sep. 2018 — Present
Doctor of Philosophy, Computer Science Hong Kong, China
o Cumulative GPA: 4.0/4.3

City University of Hong Kong Sep. 2012 — Jul. 2016
Bachelor of Science, Computing Mathematics Hong Kong, China

o Cumulative GPA: 4.02/4.3 | Dean’s List, CityU Mainland Student Scholarship Scheme, The Department of Mathematics Outstanding
Performance Scholarships

SKILLS

e« Web development: TypeScript/JavaScript (NestJS), Python (Django), GraphQL

o Database management: MySQL, PostgreSQL, MongoDB and Redis

e CI/CD & DevOps: GitHub Actions, GitLab CI/CD, containerization with Docker, and cloud resources management with Openshift.

o Software development/Data analysis: C/C++, Python(NumPy, Pandas, Scikit-learn, Matplotlib), R(ggplot2, dplyr, tidyverse),
Julia, Java.

o Automation scripting: Shell/Bash, Python, Lua.

e Language: Chinese, English, Japanese

WoORK EXPERIENCES

Project Associate May 2024 — Present

The Hong Kong Polytechnic University Hong Kong, China

e Backend Development: Engineered the core architecture of a new admissions system using NestJS and MongoDB. Developed
comprehensive RESTful API development for seamless application processing, robust authentication and authorization, as well as
dynamic PDF generation and merging from templates, ensuring prompt responses and enhanced user satisfaction.

o The innovative system consolidates the entire application process, including student applications, supervisor nominations, and admission
works for clerical staffs, into a single online platform. It drastically reduces most of the time and effort spent on communications among
students, various departments, colleges, and supporting units.

e« CI/CD & Deployment Automation: Streamlined deployment by automating CI/CD pipelines via GitLab CI/CD and deploying
containerized applications on Openshift, significantly reducing manual effort.

¢ Version Release Management: Designed and implemented a robust version release workflow integrating Git and GitLab CI/CD.
Automated changelog generation and managed release processes across multiple branches and repositories.

o« Data Migration: Developed resilient data migration scripts to ensure a seamless transition from legacy systems to the new platform.

Research Assistant Nov. 2022 — Apr. 2024

City University of Hong Kong Hong Kong, China

¢ Algorithm Development: Designed and implemented innovative clustering algorithms for topologically associated domains (TADs)
using dynamic programming and graph theory, enhancing the efficiency of existing TAD-calling tools to guarantee that the optimal
detections of TADs were obtained so that the found TADs were meaningful in genomics.

¢ Computing Resource Management: Configured and maintained a SLURM cluster with three servers with totally 352 CPU cores
and 3T memory for more than 30 students and more than five platforms in the lab, providing extensive reliability and robustness when
using the resources and optimizing high-performance computing resources to facilitate intensive computational tasks by diverse users
and platforms for development and deployment.

Research Assistant Aug. 2016 — Aug. 2018

City University of Hong Kong Hong Kong, China

« Bioinformatics Tool Development: Designed and developed tools for identifying potential short tandem repeat (STR) loci for
individual identification and paternity testing, providing 99.9999% evidence in data.

¢ Performance Optimization: Refactored and enhanced existing bioinformatics tools such as tools for fastq cleaning and preprocessing,
primarily using C/C++ and multithreading, resulting in at least 2x computational performance and reliability.

e Lab Resource Administration: Managed the laboratory’s computing environment, including the installation and upkeep of
computing clusters, thereby simplifying access to essential software and analytical tools.

Junior software developer (internship) Jul. 2015 — Aug. 2015

BGI Shenzhen Shenzhen, China

« Web Development: Collaborated on the development of the official website for BGI Forensics, enhancing the organization’s digital
presence.

e« Data Analysis Tools: Developed and integrated robust analysis tools for forensic and genetic data. Streamlined the data processing
pipeline, thereby improving the overall workflow efficiency.
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RESEARCH EXPERIENCES

CeiTEA: Adaptive Hierarchical Clustering of Single Cells with Topological Entropy

¢ Developed CeiTEA, a novel adaptive hierarchical clustering algorithm using topological entropy to accurately capture complex cellular
heterogeneity from single-cell RNA sequencing data.

o Leveraged a unique multi-nary partition tree with integrated bottom-up and top-down strategies to construct precise hierarchical
structures, outperforming traditional clustering methods (e.g., Louvain, Leiden, K-means, SEAT) on both simulated and real-world
datasets.

o Validated algorithm performance through superior clustering metrics and biological analyses (gene ontology, cell-cell interactions,
pseudo-time), demonstrating its utility in mapping tumor heterogeneity and tissue specification.

CNAHap: a germline haplotyping method using tumor allele-specific copy number alteration

e Developed CNAHap, a user-friendly tool for allele-specific copy number aberration estimation and germline variant phasing in tumor
genomes.

e Achieved superior performance by generating longer phased blocks and higher accuracy in allele-specific calling compared to benchmark
tools, validated on in silico datasets.

e Demonstrated clinical relevance in a hepatocellular carcinoma case study, producing extensive phased blocks (N50: 25M, N90: 7M) and
identifying recurrent gene amplifications.

OmicsSankey: Crossing Reduction of Sankey Diagram on Omics Data

e Designed and implemented OmicsSankey, a novel optimization formulation for Sankey diagram layouts in bioinformatics that uses
eigen decomposition as a closed-form solution, which addressed scalability and connectivity challenges in large biological networks by
implementing a teleportation mechanism to stabilize eigenvector solutions.

e Validated on synthetic and real datasets to demonstrate enhanced diagram interpretability compared to state-of-the-art layout
optimizers, improving visual insights in tools like Cell Layers, BioSankey, and Sequence Flow.

o Visualized the resultant diagrams using Plotly with Python.

Optimality of detections for topologically associated domains

o Summarized the objective functions of existing TAD-calling tools and proposed optimizations for those tools by using dynamic
programming.

e Implemented optimized algorithms via dynamic programming with memorization tables.

Search for More Effective Microsatellite Markers for Forensics With Next-Generation Sequencing

e Proposed and developed a novel algorithm that identifies customized, high-discriminative STR markers from next-generation sequencing
data for forensic applications.

e Enhanced forensic accuracy by reducing DNA profile frequencies and random matching probabilities compared to traditional CODIS
13 markers, with validation on datasets from 320 Chinese individuals.

LocalHap: a haplotype phasing method using local assembly on conjugate graph

o Implemented a novel haplotype phasing algorithm based on conjugate graph local assembly by C/C++, which utilized a conjugate
graph to represent the relationship between genomic segments from structural variations occurring in the chromosomes, to reconstruct
the segment sequences of individual haplotypes.

e Applied the new tool to various datasets, including simulated and real gut metagenomic data.

SpecHap: a diploid phasing algorithm based on spectral graph theory
e Designed and improved the methodology for phasing diploid genomes using spectral graph theory.

PUBLICATIONS

Bowen Tan, Shiying Li, Mengbo Wang, Shuai Cheng Li, “CeiTEA: Adaptive Hierarchical Clustering of Single Cells with Topological
Entropy”, Advanced Science (2025): 2503539. Published (IF = 14.8, 2024)

Bowen Tan, Lingxi Chen, Xuedong Wang, Wenlong Jia, Yanfei Wang, Hechen Li, Shuo Yang, Guangze Pan, Shuai Cheng Li, “CNAHap:
a germline haplotyping method using tumor allele-specific copy number alteration”. Accepted by ISBRA 2025

Shiying Li, Bowen Tan, Si Ouyang, Zhao Ling, Miaozhe Huo, Tongfei Shen, Jingwan Wang, Xikang Feng, “OmicsSankey: Crossing
Reduction of Sankey Diagram on Omics Data”. Submitted to ICIBM 2025

Bowen Tan, Zicheng Zhao, Zhe Zhang, Shengbin Li and Shuai Cheng Li, “Search for More Effective Microsatellite Markers for
Forensics With Next-Generation Sequencing”, IEEE Transactions on NanoBioscience, vol. 16, no. 5, pp. 375-381, July 2017, doi: 10.1109/
TNB.2017.2712795. Published (IF = 3.7, 2024)

Xinyao Miao, Yuesheng Shen, .., Bowen Tan, .., “A novel forensic panel of 186-plex SNPs and 123-plex STR loci based on massively
parallel sequencing”, International Journal of Legal Medicine, 135, pp.709-718. Published (IF = 2.2, 2024)

AWARDS & ACHIEVEMENTS

Patent: Method for Next Generation Sequencing based Genetic Testing, Department of Computer Science, City University of

Hong Kong May 2024

e Awarded a patent for developing innovative algorithms that enable accurate individual identification and paternity testing using next-
generation sequencing data.
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