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	FIELD OF STUDY


	Nanjing Medical University, Nanjing, China

	BS
	06/2016
	Rehabilitation Science

	State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, China

	PhD
	06/2021
	Reproductive Medicine, Spermatogenesis

	State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, China

	Postdoctoral
	06/2023
	Reproductive Medicine, Spermatogenesis

	Harvard Medical School, Massachusetts General Hospital, Boston, MA

	Postdoctoral
	09/2024
	Embryonic Development, Cilia Genetics

	Yale School of Medicine, New Haven, CT
	Postdoctoral
	Present
	Reproductive Biology, Ion Channel Physiology



A. Personal Statement

I am a reproductive biologist with multidisciplinary training in genetics, phosphoproteomics, developmental biology, and sperm physiology. My research focuses on understanding the molecular mechanisms that govern sperm development, motility, and fertilization. During my doctoral and early postdoctoral training at the State Key Laboratory of Reproductive Medicine under Dr. Xuejiang Guo, I identified CEP78 as a causative gene linking retinal degeneration and sperm flagellar defects, establishing a new ciliopathy mechanism. Subsequently, I generated the first stage-resolved, dynamic phosphoproteomic atlas of spermiogenesis, revealing that protein phosphorylation is highly dynamic rather than static. This work identified CSNK1G1 and TTBK2 as key kinases regulating acrosome and flagellar biogenesis.

To broaden my expertise in cilia and flagella-related signaling in reproductive medicine, I trained with Dr. Shiaulou Yuan at Harvard Medical School/Massachusetts General Hospital, where I studied ciliary ion channels in zebrafish embryo left-right development. Currently, as a postdoctoral associate at Yale School of Medicine under the mentorship of Dr. Jean-Ju Chung, I investigate regulatory mechanisms of the sperm-specific calcium channel CatSper for applications in reproductive medicine. My current work integrates ion channel physiology, biochemistry, and humanized mouse models to define mechanisms of CatSper functional control with translational relevance.

B. Positions, Scientific Appointments, and Honors

Positions, Scientific Appointments

	2024.10-Present	
	Postdoctoral Associate, Department of Cellular Molecular Physiology, Yale School of Medicine, New Haven, CT


	2023.8-2024.9
	Postdoctoral Research Fellow, Cardiovascular Research Center, Massachusetts General Hospital, Harvard Medical School, Boston, MA


	2021.12–2023.7
	Postdoctoral Researcher, State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, China



Honors

	2022	
	Postdoctoral Fellowship of China Postdoctoral Foundation (2022M711676)
 

	2021, 2020, 2019
	First-class PhD scholarship of Nanjing Medical University


	2021, 2020, 2019
	Research progressive award of State Key Laboratory of Reproductive Medicine



Other Experience and Professional Memberships

	2026.1-
	Coordinator, Belonging Committee, Yale Postdoctoral Association
 

	2025.11-
	Member, Symposium Committee, Yale Postdoctoral Association 


	2025.10-
	Guest editor, Frontiers in Genetics



C. Contributions to Science
1. Identification of Novel Genetic Mechanisms in Male Infertility and Cilia development

My research has identified key genetic and molecular mechanisms underlying male infertility and ciliary development. I demonstrated that CEP78 deficiency causes a syndromic disorder combining cone–rod dystrophy and male infertility with multiple morphological abnormalities of sperm flagella (MMAF), establishing CEP78 as a conserved causative gene in humans and mice. Mechanistically, I showed that CEP78 recruits the intraflagellar transport proteins IFT20 and TTC21A to the sperm centriole, promoting axoneme assembly and flagellum biogenesis. In parallel, I identified two essential kinases in spermatogenesis: CSNK1G1, required for acrosome biogenesis, and TTBK2, which regulates sperm flagellar development by phosphorylating and stabilizing IFT88. Together, these findings reveal shared regulatory pathways linking centriole function, ciliogenesis, spermatid development, and male fertility.
a. Zhu T#, Zhang Y#, Sheng X#, Zhang X, Chen Y, Zhu H, Guo Y, Qi Y, Zhao Y, Zhou Q, Chen X, Guo X, Zhao C. Absence of CEP78 causes photoreceptor and sperm flagella impairments in mice and a human individual. Elife. 2023 Feb 9;12:e76157. 
b. Zhu T#, Zhu Y#, Jiang X#, Zhang X#, Wang B#, Chen Y#, Zhao Y, Wang Y, Zhou Q, Han Z, Qi Y, Luo M, Tu H, Hao B, Gao M, Ren J, Zhou X, Zhang X, Chen X, Li H, Huang Q, Situ C, Guo Y, Zhu H, Li Y, Guo X. Stage-Resolved Phosphoproteomic Landscape of Mouse Spermiogenesis Reveals Key Kinase Signaling in Sperm Morphogenesis. Adv Sci (Weinh). 2025 Sep 3:e08538. 

2. Defining the Dynamic Phosphoproteome of Spermiogenesis and Identifying Key Kinases in Sperm Development

Spermiogenesis involves extensive cellular remodeling under temporal transcriptional silencing and translational repress, rendering post-translational regulation a key control mechanism. In my early PhD work, I mapped the spermatid phosphoproteome, identifying over 13,000 phosphorylation sites across more than 4,000 proteins, including many testis-specific factors involved in chromatin remodeling, ciliogenesis, centrosome function, and acrosome biogenesis. However, the temporal dynamics of phosphorylation during spermiogenesis were unclear. During early my postdoctoral research in China, I combined synchronized spermatogenesis mouse models with high-throughput TMT16-plex phosphoproteomics to generate the first stage-resolved phosphoproteomic atlas of spermiogenesis. Network analyses revealed CSNK1G1 and TTBK2 as key kinases regulating acrosome biogenesis and flagellar development. Together, this work establishes dynamic kinase-dependent phosphorylation as a central mechanism controlling spermiogenesis and male fertility.
a. Li Y#, Cheng Y#, Zhu T#, Zhang H#, Li W, Guo Y, Qi Y, Chen X, Zhang J, Sha J, Zhou Z, Zhu H, Guo X. The Protein Phosphorylation Landscape of Mouse Spermatids during Spermiogenesis. Proteomics. 2019 Jun;19(11):e1900055
b. Zhu T#, Zhu Y#, Jiang X#, Zhang X#, Wang B#, Chen Y#, Zhao Y, Wang Y, Zhou Q, Han Z, Qi Y, Luo M, Tu H, Hao B, Gao M, Ren J, Zhou X, Zhang X, Chen X, Li H, Huang Q, Situ C, Guo Y, Zhu H, Li Y, Guo X. Stage-Resolved Phosphoproteomic Landscape of Mouse Spermiogenesis Reveals Key Kinase Signaling in Sperm Morphogenesis. Adv Sci (Weinh). 2025 Sep 3:e08538. 

3. Optimizing Animal Model Generation Efficiency and Reducing Animal Usage

Traditional CRISPR/Cas9 knockout approaches are limited by mosaicism and inefficient germline transmission, resulting in prolonged breeding and high animal usage. To promote more humane and efficient model generation, I developed an APOBEC-based cytosine base–editing strategy (i-STOP) to introduce artificial stop codons for clean gene knockout. This approach enabled double knockout in the F0 generation, reduced animal usage by over 70%, and shortened timelines from months to weeks, substantially improving efficiency, reproducibility, and animal welfare.
a. Yang G#, Zhu T#, Lu Z, Li G, Zhang H, Feng S, Liu Y, Li J, Zhang Y, Chen J, Guo X, Huang X. Generation of isogenic single and multiplex gene knockout mice by base editing-induced STOP. Sci Bull (Beijing). 2018 Sep 15;63(17):1101-1107. 
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D. Research support

	2025
	PI, Male Contraceptive Initiative Postdoctoral Fellowship Program, Generation of a humanized mouse model for effective screening of male contraceptives targeting CatSper channels. 

	2023	
	PI, Youth Scholar Grant, National Natural Science Foundation of China (NSFC) (82201764)

	2022	
	PI, Youth Scholar Basic Research Grant, Natural Science Foundation of Jiangsu Province (BK20220316)



