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A. Personal Statement

I am an incoming postdoctoral fellow in Dr. Agnieszka Czechowicz at the Institute of Stem Cell Biology and Regenerative, Stanford University, School of Medicine. I conducted my Stem Cell Biology & Regenerative  Ph.D. thesis research in the labs of Dr. Garry Nolan and Dr. Hiromitsu Nakauchi, both of which trained in the lab of Len Herzenberg at Stanford University. I have a broad background in stem cell biology, hematology, and immunology with specific training and expertise in the development and applications of single cell proteomics and spatial proteomics approaches to study hematopoietic stem cell biology dynamics in vivo and ex vivo.

Selected ongoing grants I would like to highlight include:
	2025/2026
	Stanford University Translational Research and Applied Medicine (TRAM) Pilot Grant (Postdoctoral Fellow)
USD$20K
	Principal Investigator
Co-PI (with Professor Hiromitsu Nakauchi) and Co-Investigator (with Agnieszka Czechowicz) for TRAM Pliot Grant (Postdoctoral Fellow)
Project: Spatial Analysis of Hematopoietic Stem Cell Protection Dynamics Throughout Bone Marrow Conditioning

	2024/2025
	Stanford University Translational Research and Applied Medicine (TRAM) Pilot Grant (Ph.D. Student)
USD$5K
	Principal Investigator
Co-PI (with Professor Garry Nolan) for TRAM Pilot Grant (Ph.D. Student)
Project: Three-Dimensional Spatial Mapping of Hematopoietic and Skeletal Stem Cells in the Immune Diverse Bone Marrow Microenvironment Throughout Aging

	2024
	Stanford Complete Genomics Grant Program for Spatial Biology
USD$5K
	Won 2nd Place for Stanford Complete Genomics Grant Program for Spatial Biology.
Project: Spatial Transcriptional Mapping of Single Hematopoietic Stem Cells throughout Bone Marrow at Tissue Level.



B. Positions and Honors

Positions

	Oct 2025 onwards
	Postdoctoral Fellow, Institute of Stem Cell Biology and Regenerative Medicine, Stanford University, School of Medicine – Agnieszka Czechowicz Laboratory


	Sep 2019 – Sep 2025
	Ph.D. Candidate, Stem Cell Biology and Regenerative Medicine, Stanford University, School of Medicine - Garry P. Nolan and Hiromitsu Nakauchi Laboratories
Thesis Defended: August 13, 2025.
(Power in Numbers: Harnessing single-cell biology of hematopoietic stem cell self-renewal for therapeutic expansion)
Qualifying Exam Passed July 28, 2021.


	Aug 2018 – Sep 2019
	Research Officer, A*STAR Institute of Molecular and Cell Biology - Tee Wee Wei Laboratory
(Epigenetic Reprogramming towards Totipotency)


	Jan 2018 – July 2018
	Honors Thesis Student, University of Edinburgh - Ian Chambers Laboratory
(Investigation of NANOG Homeodomain DNA-binding residues in Embryonic Stem Cell Self-Renewal)


	Jun 2017 – Aug 2017
	Undergraduate Research Assistant, A*STAR Genome Institute of Singapore - Huck Hui Ng Laboratory
(Modeling of Parkinson’s Disease using Human Pluripotent Stem Cells Derived Midbrain-like Organoids)


	Jul 2016 – Sep 2016
	Undergraduate Research Assistant, University of Cambridge - Helle Jørgensen Laboratory
(Epigenetic Regulation in Cardiovascular Development and Disease)


	Jan 2012 - Apr 2013
	Diploma Thesis Research Student, A*STAR Institute of Molecular and Cell Biology - Jonathan Loh Yuin-Han Laboratory 
(Somatic Reprogramming of Human Blood Cells to Induced Pluripotent Stem Cells)



Positions and Scientific Appointments

	Feb 2022
	International Society for Experimental Hematology – New Investigator Committee

	May 2021
	American Society for Hematology – Graduate/Medical Student Member

	Jan 2021
	International Society for Cell & Gene Therapy – Early-Stage Professional Committee

	Jan 2020
	CamBioScience – Graduate Student Ambassador

	Jan 2020
	Genetics Society USA – Graduate Student Member



Honors

	August 2024
	Stanford Office of Graduate Education (OGE) and A*STAR Travel Award for European Stem Cell Summer School XVII Travel Bursary Award

	June 2023
	RIKEN-Tsinghua Immunology Summer School 2023 Travel Grant (A*STAR)

	Sep 2022
	Stanford Office of Graduate Education (OGE) Travel Award for 2022 International Society of Experimental Hematology 51st Annual Meeting

	Jun 2019
	A*STAR National Science Scholarship (Ph.D.)

	Sep 2018
	EMBO - Stem Cell Society Singapore Conference Travel Fellowship

	Nov 2017
	Stem Cell Biology Class Prize

	Oct 2014
	Duke of Edinburgh’s International Award – Singapore National Youth Achievement Award (Gold)

	Jul 2013
	A*STAR National Scholarship (B.S.)


	Apr 2013
	Academic Award for Outstanding Performance by Singapore Polytechnic

	Mar 2013
	Young Scientists Symposium - Merit Award

	Nov 2012
	A*STAR Science Award (Polytechnic)





C. Contributions to Science

1. Early Mammalian Development and Somatic Reprogramming: My early research relates to molecular mechanisms governing cell fate reprogramming of somatic cells to pluripotency, the cell fate resembling the epiblast cells of the preimplantation embryo, that possess both properties of self-renewal (carry out symmetric cell division) and differentiation to form all cells of the body.
(a) Endogenous Retrovirus Elements. I assayed for the role of transcription factors: YY1, ESET, TRIM28 and ZFP809 roles in silencing Endogenous Retroviral Elements (ERVs) during pluripotency and somatic cellular reprogramming. Using single and combinatorial shRNA knockdowns of these factors, I have demonstrated that: ESET was a crucial retroviral silencing factor in pluripotent cells; YY1 was crucial in pluripotency genes interaction; and that matured iPSCs downregulated Class I to III ERVs than early iPSCs(i)
(b) Blood Reprogramming. My team and I at A*STAR, Singapore, were the first to demonstrate the efficient derivation of transgene-free human induced pluripotent stem cells (hiPSCs) using a simple “do-it-yourself” finger-prick kit for donor to collect a drop of blood sample, as little as 2uL, to be sent to a hiPSC facility for cellular reprogramming to generate hiPSCs, DNA sequencing, and blood serotyping simultaneously. This strategy has facilitated the development of large-scale hiPSCs banking worldwide, and has led to my first co-author paper in Stem Cells Translational Medicine(ii)
(c) Embryonic Stem Cell Self-Renewal. I led an independent project demonstrating that loss-of-function mutation of Y137A and K138A residues in NANOG leads to reduced NANOG function in DNA binding affinity and abolishment of cytokine-independent ESC self-renewal when overexpressed. Furthermore, I utilized an unbiased DNA library screen to screen for residues that can replace Y137 and K138 to confer cytokine-independent ESC self-renewal. Interestingly, I have identified and isolated gain-of-function NANOG mutant that is able to confer 4-fold increase in cytokine-independent ESC self-renewal. In this study, I have highlighted the important roles of NANOG DNA-binding residues involved in mediating ESC self-renewal and possible biochemical interactions, previously unidentified(iii)
(d) Totipotency. I led an independent project to decipher the role of the maternal factor, NELF-A (Negative Elongation Factor A), in contribution to somatic cellular reprogramming as compared to the four classical Yamanaka factors. Through my results, I have uncovered a novel mechanism by which transient overexpression of the maternal factor facilitates direct/indirect expression of endogenous OCT4 and NANOG in somatic cells by means of fluorescence-based reporter assay systems. My data exemplifies the principle in Gurdon and Wilmut’s pioneering Somatic Nuclear Cell Transfer experiments by which oocyte-enriched maternal factor confers the capacity to reprogram and propel the somatic nuclei towards acquiring early developmental cell fate and possibility extended fate potential in embryonic stem cells.
i. Tze-Kai Tan, Adeline Koh Mei Choo, Yuin Han Loh: Molecular Mechanisms in Murine Pluripotent Stem Cells. Singapore Young Scientist Symposium 2013.
ii. Hong-Kee Tan, Cheng-Xu Delon Toh, Dongrui Ma, Binxia Yang, Tong Ming Liu, Jun Lu, Chee-Wai Wong, Tze-Kai Tan, Hu Li, Christopher Syn, Eng-Lee Tan, Bing Lim, Yoon-Pin Lim, Stuart A Cook, Yuin-Han Loh: Human Finger-Prick Induced Pluripotent Stem Cells Facilitate the Development of Stem Cell Banking. STEM CELLS TRANSLATIONAL MEDICINE 03/2014; 3(5)., DOI:10.5966/sctm.2013-0195.
iii. Aaron Tze-Kai Tan, Nicholas Mullin, Ian Chambers: Investigation of NANOG Homeodomain DNA Binding Residues in Embryonic Stem Cells. 11th Guangzhou International Conference on Stem Cell and Regenerative Medicine 2018.
iv. Debbie L.L. Ho, Stacey Lee,… Tze Kai Tan, … Mark Skylar-Scott. Large-Scale Production of Wholly Cellular Bioinks via the Optimization of Human Induced Pluripotent Stem Cell Aggregate Culture in Automated Bioreactors. Advanced Healthcare Materials. DOI:10.1002/adhm.202201138.
2. Cross-Species Hematopoietic Stem Cell Biology. Hematopoietic stem cells (HSCs) are the rare and limited population of blood-forming stem cells that reside in the bone marrow. HSCs are clinically important because they carry out long-term hematopoiesis to regenerate and form all blood and immune cells of the body. In my PhD thesis, I utilized single cell multi-omics to understand metabolism and signaling pathways active in murine HSC PVA ex vivo expansion. Using a cross-species HSC single cell approach, I identified deficiencies in glycolysis and mTORC1 signaling in human HSCs in current ex vivo expansion culture conditions than murine PVA ex vivo expansion. I developed interventions to stimulate glycolysis and mTORC1 signaling in human HSC ex vivo expansion culture condition, which led to improvements in human ex vivo HSC expansion. I term this new culture condition, GUSTO7 (Glycolytic Upregulation of Stem cell Therapeutic Optimization 7). Using this robust and reproducible human ex vivo HSC expansion condition, GUSTO7 permts 386-fold expansion in Lin-CD34+CD90+CD201+CD45RA-CD41- long-term immunophenotypic human HSCs from CD34+ umbilical cord blood mononuclear cells. My postdoctoral fellowship focuses on utilizing single cell spatial multiomics to understand HSC and its niche – with the goal of developing non-genotoxic strategies for efficient depletion of HSCs for robust HSCT and understand the changes in HSCs and its niche in bone marrow failure diseases.
I aim to bridge and apply cutting-edge single cell multiomics technologies to understand HSCs and its microenvironment in diseases, transplantation dynamics, and xenogenic chimerism contexts.
i. Aaron Tze-Kai Tan, Felix J Hartmann, Adam Wilkinson, Hiromistu Nakauchi, Garry P Nolan: Metabolic Profiling of Mouse Hematopoietic Stem Cell Self-Renewal at Single-Cell Resolution. Experimental Hematology 111, S145-S146. 2022.
ii. Kyomi J Igarashi, Iwo Kucinski, Yan Yi Chan, Tze-Kai Tan … , Berthod Gottengens, Hiromitsu Nakauchi, Adam C Wilkinson: Physioxia improves the selectivity of hematopoietic stem cell expansion cultures. Blood Advances 2023009668. 2023.
iii. Masashi Miyauchi, …, Aaron Tan, …, Hiromitsu Nakaichi: 3133 – Hypoxic/SCF Supplemented culyure in polymer-based medium enables stable ex vivo Human Hematopoietic Stem Cell Expansion. Experimental Hematology 2024.
iv. Masashi Miyauchi, …, Tze-Kai Tan, Hiromitsu Nakauchi: Long-term ex vivo expansion of human haematopoietic stem and progenitor cells allows scalable production of chimeric antigen receptor macrophages. Submitted.
v. Adam Wilkinson, …, Tze-Kai Tan, Hiromitsu Nakauchi, Tony Wyss-Coray: Large-scale in vivo CRIPSR screens identify SAGA Complex Members as Key Regulators of Hematopoiesis. Experimental Hematology 124, S43. 2023.
vi. Kouta Niizuma, Satoru Morikawa, …, Tze Kai Tan, Adam Wilkinson, Hiromitsu Nakauchi, Ryo Yamamoto: Elevated hematopoietic stem cell frequency in mouse alveolar bone marrow. Stem Cell Reports 102374. 2024.
vii. Carsten T. Charlesworth, …, Tze Kai Tan, …, Adam Wilkinson, Hiromitsu Nakauchi: In vivo Hematopoietic Stem Cell Transduction using an Optimized Self-Complementary Adeno-Associated Virus. Molecular Therapy – Methods & Clinical Development. 2025.

3. Single Cell Proteomics & Immunology. I utilize single cell mass cytometry and CODEX (Co-Detection by indEXing) approaches to understand systems immunology.
i. Audrey Lee, …, Tze Kai Tan,…, Garry Nolan, Bali Pulendran: BCG vaccination stimulates integrated organ immunity by feedback of the adaptive immune response to imprint prolonged innate antiviral resistance. Nature Immunology 1-13. 2023
ii. John Hickey,…, Tze Kai Tan, …, Garry Nolan: Integrating Multiplexed Imaging Identifies Tumor Phenotype Transformation as a Critical Component of Therapeutic T Cell Efficacy. Cell Systems, 2024.


D. Patents

Tan, A.T.K., Nakauchi, H. US Provisional Patent Application directed to methods of ex vivo hematopoietic stem cell expansion, filed August 2025.
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