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I am a postdoctoral fellow working with Dr. Lei Xing at Stanford University, where I develop trustworthy autonomous AI agents and foundational

informatics systems for single-cell biology. My long-term vision is to build auditable computational infrastructure and virtual cell models that transform

massive single-cell atlases into reliable, steerable systems for mechanistic discovery across tissues, diseases, and species. My doctoral work with

Prof. Xuegong Zhang established my foundation in single-cell bioinformatics and atlas-scale integration, which I have since extended into large-scale

representation modeling, AI agent workflows, and LLM-driven scientific discovery. My current work focuses on developing governed, agentic lifecycles

for continuous single-cell data curation and foundation model evaluation, while applying these autonomous systems to power cross-organ virtual cell

retrieval and simulate immune-tolerance breakdown.

My ongoing efforts build directly upon my prior work in atlas integration and algorithmic development. As the first author of hECA (Chen et al., 2022),

I built a unified human cell atlas integrating one million high-quality cells across 38 organs with a logic-expression query interface. This experience

exposed the central bottlenecks—such as heterogeneous formats and ontology grounding—that I now address using LLM-powered agents to enable

autonomous metadata harmonization and iterative quality control. I am converting manual curation into an autonomous, agent-driven paradigm where

new datasets are continuously ingested and versioned in a traceable manner. Furthermore, my co-development of TorchGW for cell state alignment,

TFcomb for perturbation prediction, and TransMap for cross-species alignment provides the algorithmic foundation for next-generation cell foundation

models and virtual cell simulation.

By integrating these components into trustworthy, benchmarked, and human-in-the-loop AI infrastructure, my research bridges scalable scientific

computing with complex biomedical questions. Through close collaboration with Prof. Edgar Engleman, I am utilizing immune-tolerance breakdown—

specifically focusing on a tolerogenic dendritic cell program—as a mechanistic testbed to validate our virtual cell simulations. A core focus of my work

is ensuring that every agent-generated hypothesis and retrieved state remains bound to the exact data and model checkpoints that produced it, making

findings fully re-derivable as the biological knowledge base evolves. Ultimately, I aim to advance the frontier of trustworthy autonomous single-cell

informatics, bridging AI agents, virtual cell engineering, and biological discovery.
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• Lei Xing, Xing Lab (5/21/2024)
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• Erythropoietin receptor on cDC1s dictates immune tolerance. Nature
Zhang, X., McGinnis, C. S., Yu, G., Chen, S., Zheng, P., Schürch, C. M., Hiam-Galvez, K. J., Reticker-Flynn, N. E., Guo, W., Yao, W., Qiu, J.,
Muselman, A., Linde, et al
2025

• MorPhiC Consortium: towards functional characterization of all human genes. Nature
Adli, M., Przybyla, L., Burdett, T., Burridge, P. W., Cacheiro, P., Chang, H. Y., Engreitz, J. M., Gilbert, L. A., Greenleaf, W. J., Hsu, L., Huangfu, D.,
Hung, L. H., Kundaje, et al
2025; 638 (8050): 351-359

• Reciprocal regulation of T follicular helper cells and dendritic cells drives colitis development. Nature immunology
Bai, X., Chen, S., Chi, X., Xie, B., Guo, X., Feng, H., Wei, P., Zhang, D., Xie, S., Xie, T., Chen, Y., Gou, M., Qiao, et al
2024

• Intestinal toxicity to CTLA-4 blockade driven by IL-6 and myeloid infiltration. The Journal of experimental medicine
Zhou, Y., Medik, Y. B., Patel, B., Zamler, D. B., Chen, S., Chapman, T., Schneider, S., Park, E. M., Babcock, R. L., Chrisikos, T. T., Kahn, L. M.,
Dyevoich, A. M., Pineda, et al
2023; 220 (2)

• ITHscore: comprehensive quantification of intra-tumor heterogeneity in NSCLC by multi-scale radiomic features. European radiology
Li, J., Qiu, Z., Zhang, C., Chen, S., Wang, M., Meng, Q., Lu, H., Wei, L., Lv, H., Zhong, W., Zhang, X.
2023; 33 (2): 893-903

• Cellular features of localized microenvironments in human meniscal degeneration: a single-cell transcriptomic study. eLife
Fu, W., Chen, S., Yang, R., Li, C., Gao, H., Li, J., Zhang, X.
2022; 11

• hECA: The cell-centric assembly of a cell atlas. iScience
Chen, S., Luo, Y., Gao, H., Li, F., Chen, Y., Li, J., You, R., Hao, M., Bian, H., Xi, X., Li, W., Li, W., Ye, et al
2022; 25 (5): 104318

• Toward a unified information framework for cell atlas assembly. National science review
Chen, S., Luo, Y., Gao, H., Li, F., Li, J., Chen, Y., You, R., Lv, H., Hua, K., Jiang, R., Zhang, X.
2022; 9 (3): nwab179

• A new statistic for efficient detection of repetitive sequences. Bioinformatics (Oxford, England)
Chen, S., Chen, Y., Sun, F., Waterman, M. S., Zhang, X.
2019; 35 (22): 4596-4606
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