Ziheng Duan

Department of Computer Science duanzihengrzo6@gmail.com
Donald Bren School of Information and Computer Sciences +1 424 239 4085
University of California, Irvine zihengduan.cn

EDUCATION

Ph.D. Computer Science, University of California, Irvine, 2021 - 2025
M.S. Computer Science, University of California, Irvine, 2021 - 2024

B.S. Automation & Computer Science (Dual Degree), Zhejiang University, 2016 - 2020

RESEARCH INTERESTS

AI Methodologies: Graph Learning, Multimodal Modeling, Large Language Models
Biological Research: Single-Cell Genomics, Spatial Transcriptomics, Drug Discovery

WORK EXPERIENCE

Postdoctoral Researcher Mar. 2026 — Oct. 2026 (expected)
University of California, Irvine, CA

* Developed TargetSage, an LLM reasoning agent for genome-scale therapeutic target identification that
combines agentic evidence retrieval, GRPO-trained gene-level reasoning, and positive-unlabeled learning to
correct false negatives among unlabeled druggable genes; outperforms ten baselines across 15 benchmark tasks
covering 19,032 human protein-coding genes and prospectively ranks targets that later reached the clinic.

* Developed CellReprogrammer, a differentiable framework that optimizes sparse gene-perturbation sets to
shift disease-associated cell states toward health, coupling a disease-state classifier with a foundation-model
perturbation surrogate and relaxed top-K selection while co-optimizing druggability and on-target safety;
evaluated across five psychiatric disorders and three brain cell types.

Machine Learning Research Intern Jun. 2025 — Present
Genesis Therapeutics, San Diego, CA

* Developed KNOT: A Knowledge Graph and Omics Integration Framework for Target Identification,
integrating multi-omics data and biomedical knowledge graphs to enhance drug target prediction.

* Built an autoimmune single-cell reference atlas spanning blood, gut, and skin across four studies (over 8M cells,
1,200+ donors) to profile target and pathway expression by immune cell type and disease, pairing donor-level
statistical validation with eQTL-GWAS colocalization to support target evaluation.

Graduate Researcher Sep. 2021 - Jun. 2025
University of California, Irvine, CA

Developed trustworthy computational methods to understand single-cell gene regulation, especially in spatial
contexts, and their contributions to various diseases.
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INVITED TALKS

* “scENCORE, a computationally method to reconstruct chromatin compartments from the more
affordable and widely accessible single-cell epigenetic data.”
13th Annual Symposium, Southern California Systems Biology May 2024

* “iHerd, a hierarchical graph representation learning method for identifying key driver genes by analyzing
gene network changes across different conditions.”
2023 SCORCH Consortium Meeting Dec 2023

AWARDS AND HONORS

* Travel Grant, IEEE International Conference on Image Processing (ICIP 2025) 2025

* Dean’s Fellowship, University of California, Irvine 2021

* Research and Innovation Scholarship, Zhejiang University 2019

* Academic Excellence Scholarship, Zhejiang University 2017 — 2019
TEACHING

* Reader, University of California, Irvine Spring 2022
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ICS 6D: Discrete Mathematics for Computer Science

* Reader, University of California, Irvine Winter 2021
ICS 178: Machine Learning and Data Mining

* Reader, University of California, Irvine Fall 2021
ICS 178: Machine Learning and Data Mining

MENTORING

* Mentor, Google Summer of Code 2026 Summer 2026
StaR: A Stability-Aware Representation Learning Framework for Spatial Domain Identification
Guided the development of StaR, a plug-in training framework for improving the stability and
reproducibility of spatial domain identification across random initializations.

* Mentor, Google Summer of Code 2025 Summer 2025
RAG-ST: Retrieval-Augmented Generation for Spatial Transcriptomics
Guided the development of a retrieval-augmented framework for predicting spatial gene expression from
histology images, focusing on interpretability and modular design.

* Mentor, Google Summer of Code 2024 Summer 2024
BenchmarkST: Spatial Transcriptomics Gene Imputation Benchmarking
Supervised the creation of a benchmarking suite for evaluating cross-platform, multi-species gene
expression imputation methods.

SERVICES

Journal Reviewer
Applied Soft Computing
Big Data Mining and Analytics
Big Data Research
Biochemical Genetics
BioData Mining
BMC Bioinformatics
BMC Biology
BMC Genomics
BMC Medical Imaging
BMC Medicine
Computers in Biology and Medicine
Computing
Data Mining and Knowledge Discovery
Digital Signal Processing
Discover Artificial Intelligence
Discover Computing
Engineering Applications of Artificial Intelligence
Expert Systems With Applications
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Functional & Integrative Genomics

Gene

Genome Medicine

Heliyon

IEEE Access

IEEE Transactions on Knowledge and Data Engineering
IEEE Transactions on Pattern Analysis and Machine Intelligence
Information Science

International Journal of Machine Learning and Cybernetics
Journal of Experimental & Theoretical Artificial Intelligence
Journal of Hydrology

Knowledge and Information Systems

Knowledge Based Systems

Nature Communications

Neural Networks

Neurocomputing

npj Systems Biology and Applications

Pattern Recognition

Pattern Recognition Letters

Reliability Engineering & System Safety

Scientific Reports

The Journal of Supercomputing

Conference Reviewer
IEEE International Conference on Bioinformatics and Biomedicine (BIBM)
IEEE International Conference on Al for Medicine, Health, and Care (AIMHC)
Learning on Graphs Conference (LoG)
The International Conference on Intelligent Systems for Molecular Biology (ISMB)
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