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POSITIONS

2023– Early Independence Fellow, Core Faculty
Ragon Institute of MGB, MIT, & Harvard
We study dynamic immune cell interactions in development and disease.

2025– Associate Member
Broad Institute of MIT & Harvard

EDUCATION

2017–2023 Harvard University – Ph.D., Biophysics
Certificate in Harvard-MIT Health Sciences & Technology Medical Engineering & Medical Physics
Dissertation: Spatial and temporal dynamics of immune cell interactions

2013–2017 Massachusetts Institute of Technology – B.S., Chemical-Biological Engineering
Minor in Biology, concentration in Literature

RESEARCH EXPERIENCE

2018–2023 Broad Institute of MIT & Harvard
Graduate Researcher; Advisor: Prof. Fei Chen

Developed methods for spatiotemporal dynamics of cell interactions
Applied these tools to understand shifting cell interactions in immune aging

2015–2017 Massachusetts Institute of Technology
Undergraduate Researcher; Advisor: Prof. Alex Shalek

Built experimental and computational models for single-cell dynamics in infection and olfaction
2013–2015 Massachusetts Institute of Technology

Undergraduate Researcher; Advisor: Prof. Robert Langer
Established approaches using microfluidic delivery for antigen presentation to immune cells

AWARDS & HONORS (Selected)

2026 NIAID DP2 New Innovators Award, NIH
2024 Forbes 30 Under 30
2023 Princeton Bioengineering Initiative – Rising Stars in Biological Engineering
2022 Fifty Years Fifty 50 – 50 bio-focused and entrepreneurial Ph.D.s and postdocs
2022 Broad Institute Eliana Hechter Memorial Travel Prize
2022 American Association of Immunologists Trainee Abstract Award
2021 Karin Grunebaum Career Catalyst Award
2020 Harvard Center for Biological Imaging (HCBI) Simmons Award
2019 National Science Foundation (NSF) Graduate Research Fellowship (GRFP)
2019 Harvard Certificate of Distinction in Teaching
2016 MIT Amgen Scholar
2016 MIT Burchard Scholar – For excellence in humanities, arts, or social sciences
2015 GenenTank – Winner, Genentech’s pitch competition: a quantum dot sensor
2012 Science Olympiad National Tournament – First place, Materials Science

mailto:sophia.liu@mgh.harvard.edu
https://liulab.bio
https://ragoninstitute.org/early-independence-fellowship/
https://ragoninstitute.org/early-independence-fellowship/
https://www.forbes.com/30-under-30/2024/science


RESEARCH FUNDING
Current
2026–2031 NIH/NIAID Director’s New Innovator Award (DP2AI200984)

PI | "Pathogenic B-cell programs in lung TLSs as drivers of post-tuberculosis
lung disease"

$2,426,250

2026–2028 NIH/NCI R21 (R21CA318065)
PI | "Development of spatial B cell antigen mapping to resolve TLS function in
pancreatic cancer"

$415,748

2026–2027 Giuliani Scholars $50,000
2025–2027 Massachusetts Life Sciences Center – Bits to Bytes

PI | "Building an immune response map for antigen prediction"
$749,760

2025–2027 Margaret Q. Landenberger Research Foundation
PI | "Recording cell interactions during infection"

$200,000

Completed

2025–2026 Mark and Lisa Schwartz AI Initiative
PI | "Building computational capacity at the Ragon Institute"

$240,750

2023–2025 BroadIgnite, Broad Institute
PI | Philanthropic fund for new projects

$40,000

2021–2024 Impetus Grant
PI | "Development of therapeutic strategies for preventing the age-related decline
of adaptive immunity"

$352,000

2019–2022 National Science Foundation Graduate Research Fellowship
Stipend and tuition for three years of graduate research

$138,000

PREPRINTS

2. Liu, S.*#, Friedrich, M.J.*#, Raichur, R.*, Gong, D., Kehl, N., Gong, Q., Chen, B., Gustafsson, K., Ma,
L., Scadden, D.,T. Macrae, R.K., Zhang, F., Chen, F.# Tissue architecture dynamics underlying immune
development and decline in the thymus. bioRxiv (2025). Paper.

1. Alam, S., Zhou, T., Haber, E., Chidester, B., Liu, S., Chen, F., Ma, J.# POPARI: Modeling multisample
variation in spatial transcriptomics. bioRxiv (2024). Paper.

*, †, or ‡ denotes equal contribution. # denotes corresponding author.

PUBLICATIONS

*, †, or ‡ denotes equal contribution. # denotes corresponding author.

12. Afeyan, A. B.*, Nagler, A.*, Tu, C. R.*, De Oliveira, G. R., Simsek, B., Seager, M. D., El Ahmar, N., Sax, H.
E., Lin, E., Sud, A., Borji, M., Forman, C., Liu, S., Ott, P. A., Choueiri, T. K., Abelin, J. G., Burack, R., Li,
S., Livak, K. J., Tyekucheva, S., Keskin, D. B., Chen, F., Atkins, M. B., Simon, J. M., Signoretti, S., Oliveira,
G.#, Braun, D. A.#, Wu, C. J.# Tertiary lymphoid structures are reservoirs of stem-like tumor-specific T
cells in renal cell carcinoma. Nature (2026). Paper.

11. Yan, Y.*, Wang, X.*, Xie, Z.*, Bader, D. L. V.†, Lim, R. H.†, Ma, K. M., Cottrell, C. A., Steichen, J. M.,
Xu, L., Maldonado Villavicencio, P., Akauliya, M., Koo, J.-H., Shen, J. M., Vernich, A., Kalyuzhniy, O.,
Allen, J. D., Albowaidey, A. A., Alicea, A., Chen, B., Georgeson, E., Ellis-Pugh, J. R., Alavi, N., Esposito,
A., Naili, H., Phelps, N., Kelley, B., Kubitz, M., Phan, Q. A., Liguori, A., Prum, T., Tingle, R., Lu, D.,
Eskandarzadeh, S., Liu, X., Warner, J. E., Weldon, S. R., Himansu, S., Crispin, M., Nair, U., Liu, S.#,
Schief, W. R.#, Batista, F. D.# Local antibody feedback enforces a checkpoint on affinity maturation in
the germinal center and promotes epitope spreading. Immunity (2026). Paper.
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https://www.masslifesciences.com/programs/bits-to-bytes/
https://giving.broadinstitute.org/broadignite/meet-our-researchers
https://impetusgrants.org/news-and-updates/round-1
https://www.biorxiv.org/content/10.1101/2025.06.28.662120v1
https://www.biorxiv.org/content/10.1101/2025.05.08.652741v1
https://www.nature.com/articles/s41586-026-10808-w
https://doi.org/10.1016/j.immuni.2026.01.011


10. Friedrich, M.J., Pham, J., Tian, J., Chen, H., Huang, J., Kehl, N., Liu, S., Lash, B., Chen, F., Wang, X.,
Macrae, R.K., Zhang, F. # Transient hepatic reconstitution of trophic factors enhances aged immunity.
Nature (2025). Paper.

9. Ludin, A.*, Stirtz, G.L.*, Tal, A., Nirmal, A.J., Pfaff, K.L., Manos, M., Besson, N., Eskndir, N., Porter,
B., Jones, S.M., Faulkner, H.M., Gong, Q., Liu, S., Barrera, I., Wu, L., Pessoa Rodrigues, C., Sahu, A.,
Jerison, E., Alessi, J.V., Ricciuti, B., Richardson, D.S., Weiss, J.D., Moreau, H.M., Stanhope, M.E., Afeyan,
A.B., Sefton, J., McCall, W.D., Formato, E., Yang, S., Zhou, Y., Hoytema van Konijnenburg, D.P., Cole,
H.L., Cordova, M., Deng, L., Rajadhyaksha, M., Quake, S.R., Awad, M.M., Chen, F., Wucherpfennig, K.W.,
Sorger, P.K., Hodi, F.S., Rodig, S.J., Murphy, G.F., Zon, L.I.# CRATER tumor niches facilitate CD8+ T
cell engagement and correspond with immunotherapy success. Cell (2025). Paper.

8. Pilley, S.E., Awad, D.*, Latumalea, D.*, Esparza, E.*, Zhang, L., Shi, X., Unfried, M., Wang, S., Mulondo,
R., Kashyap, S.B., Moaddeli, D., Sajjakulnukit, P., Sutton, D., Wong, H., Coakley, A.J., Garcia, G., Higuchi-
Sanabria, R., Liu, S., Yu, B., Tu, W.B., Kennendy, B.K., Lyssiotis, C.A.#†, Mullen, P.J.#† A metabolic atlas
of mouse aging. Cell Metabolism (2025). Paper.

7. Kambhampati, S., D’Alessio, L., Grab, F., Fleming, S., Liu, S. Raichur, R., Chen, F.#†, Babadi, M.#† Tis-
sueMosaic: Self-Supervised Learning of Tissue Representations Enables Differential Spatial Transcriptomics
Across Samples. Cell Systems (2025). Paper.

6. Russell, A.J.C.*, Weir, J.A.*, Nadaf, N.M.*, Shabet, M., Kumar, V., Kambhampati, S., Raichur, R., Marrero,
G.J. Liu, S., Balderrama, K.S., Vanderburg, C.R., Shanmugam, V., Tian, L., Iorgulescu, J.B., Yoon, C.H.,
Wu, C.J., Macosko, E.Z.#†, Chen, F. #† Slide-tags: scalable, single-nucleus barcoding for multi-modal spatial
genomics. Nature 625, 101-109 (2024). Paper.

5. Liu, S.*, Iorgulescu, J. B.*, Li, S.*, Borji, M., Barrera-Lopez, I. A., Shanmugam, V., Lyu, H., Morriss, J.
W., Garcia, Z. N., Murray, E., Reardon, D. A., Yoon, C. H., Braun, D. A., Livak, K. J., Wu, C. J.#&, Chen,
F.#& Spatial maps of T cell receptors and transcriptomes reveal distinct immune niches and interactions in
the adaptive immune response. Immunity 55, 1940-1952.e5 (2022). Paper. Protocol.

4. Booty, M. G.*, Hlavaty, K. A.*, Stockmann, A., Tian, L., How, E., Subramanya, D., Venkitaraman, A., Yee,
C., Ozay, E. I., Pryor, O., Smith, C., Volk, K., Blagovic, K., Vicente-Suarez, I., Yarar, D., Myint, M., Merino,
A., Chow, J., Abdeljawad, T., An, H., Stokes, B., Liu, S., Mao, S., Heimann, M., von Andrian, U. H.,
Jensen, K. F., Langer, R. S., Knoetgen, H., Trumpfheller, C., Bernstein, H., Sharei, A., Loughhead, S. M.#
Microfluidic Squeezing Enables MHC Class I Antigen Presentation by Diverse Immune Cells to Elicit CD8+
T Cell Responses with Antitumor Activity. The Journal of Immunology 208(4) 929-940 (2021). Paper.

3. Rodriques, S. G.*, Chen, L. M.*, Liu, S., Zhong, E. D., Scherrer, J. R., Boyden, E. S.#, Chen, F.# RNA
timestamps identify the age of single molecules in RNA sequencing. Nature Biotechnology 39(3), 320-325
(2021). Paper.

2. Chen, H., Liu, S.*, Padula, S.*, Griswold, K., Lin, A., Zhao, T., Marshall, J. L., Chen, F.# Efficient,
continuous mutagenesis in human cells using a pseudo-random DNA editor. Nature Biotechnology 38(2),
165-168 (2020). Paper.

1. Sharei, A.*, Trifonova, R.*, Jhunjhunwala, S.*, Hartoularos, G., Eyerman, A.T., Lytton-Jean, A., Angin,
M., Sharma, S. , Poceviciute, R., Mao, S., Heimann, M., Liu, S., Talkar, T., Khan, O. F., Addo, M., von
Andrian, U. H., Anderson, D. G., Langer, R., Lieberman, J.#, Jensen, K. F.# Ex Vivo Cytosolic Delivery of
Functional Macromolecules to Immune Cells. PLoS ONE 10(4) (2015). Paper.

PATENTS
2020 Paired Macromolecule Abundance and T-cell Receptor Sequencing with High Spatial Resolution.

US17/542,650. Link.
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https://www.nature.com/articles/s41586-025-09873-4
https://www.cell.com/cell/fulltext/S0092-8674(25)01089-X
https://www.cell.com/cell-metabolism/abstract/S1550-4131(25)00476-0
https://doi.org/10.1016/j.cels.2025.101394
https://www.nature.com/articles/s41586-023-06837-4
https://doi.org/10.1016/j.immuni.2022.09.002
https://www.protocols.io/view/slide-tcr-seq-v3-ivt-n92ldp6w8l5b/v2
https://doi.org/10.4049/jimmunol.2100656
https://doi.org/10.1038/s41587-020-0704-z
https://doi.org/10.1038/s41587-019-0331-8
https://doi.org/10.1371/journal.pone.0118803
https://patents.google.com/patent/US20220177963A1/en


2020 A Pseudo-random DNA Editor for Efficient and Continuous Nucleotide Diversification in Human
Cells. US17/601,290. Link.

2019 RNA Tickertape for Recording the Transcriptional Histories of Cells. US17/150,620. Link.
2015 Delivery of Biomolecules into Immune Cells. US17/394,125. Link.

INVITED TALKS

2026 Stanford University – Immunology Seminar Series (Scheduled) Palo Alto, CA
2026 Broad Institute – Infectious Disease & Microbiome Program Seminar Cambridge, MA
2026 DPBIO – Microfluidics for Antibody Discovery and Microbiology Cambridge, MA
2026 Harvard Medical School – Biological Chemistry and Molecular Pharmacol-

ogy (BCMP)
Boston, MA

2025 Kennedy Institute, University of Oxford Oxford, UK
2025 British Society for Immunology Congress 2025 Liverpool, UK
2025 Texas Biomedical Research Institute San Antonio, TX
2025 Center of Excellence for Spatial Omics Research in Africa (CESORA) Ballito, South Africa
2025 12th Aging Research and Drug Discovery (ARDD) Copenhagen, Denmark
2025 Koch Institute for Integrative Cancer Research at MIT – Oncology Seminar

Series (KIOSS)
Cambridge, MA

2025 University of Erlangen-Ragon Institute Joint Symposium Cambridge, MA
2025 American Association of Immunologists – Immunology2025

Major Symposia – Systems Immunology and AI: Transforming Data into
Predictive Immunological Insights

Honolulu, HI

2024 Boston Children’s Hospital – Department of Pathology Boston, MA
2024 Jackson Laboratory – Systems Immunology in Aging and Complex Diseases Farmington, CT
2024 Ragon Institute – Women at the Forefront: Immunology Symposium Cambridge, MA
2023 Princeton Bioengineering Initiative – Rising Stars in Biological Engineering Princeton, NJ
2022 MIT Innovation Initiative & Women’s League Seminar Virtual
2021 Broad Institute – Medical & Population Genetics Primer Virtual

TEACHING EXPERIENCE
Lectures
2026 Methods in Basic and Clinical Immunology (IMM 701B) – Dr. Gavin Porter
2024, 2026 Advances in Immunology (IMMUN 203) – Prof. Daniel Lingwood

Teaching Fellow

2022 Frontiers in Experimentation & Imaging (Harvard SCRB 164) – Prof. Fei Chen
2019 Statistical Thermodynamics (Harvard CHEM 161) – Prof. Xiaowei Zhuang
2018 Foundations of Physical Chemistry (Harvard CHEM 60) – Prof. Roy Gordon
2017 MIT-Educator Program – Prof. Hazel Sive
Outreach
2014–2017 MIT Educational Studies Program (ESP) instructor for Splash (2014–2016) and HSSP (2016–2017)

courses for middle and high school students in immunology, global health, and biological methods.

ACADEMIC SERVICE AND LEADERSHIP
2022–2023 Co-Chair, Broad Institute NextGen Association for Postdocs and Graduate Students
2018–2023 Graduate Resident Advisor, MIT
2016–2017 President, MIT Undergraduate Association (UA)1,2

Advocated for 4000+ MIT students, led team of 100+, oversaw $350,000 budget. Served on MIT
Presidential Advisory Committee (Pres. Rafael Reif) and Corporation Joint Advisory Committee.
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https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2020206325
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2020018509
https://patents.google.com/patent/WO2016070136A1/en
https://www.youtube.com/watch?v=HAjalLfp3Yc&ab_channel=BroadInstitute
https://www.msnbc.com/msnbc/women-politics-college-edition-mit-msna807656
https://www.businessinsider.com/incredibly-impressive-students-at-mit-2015-10


2013–2015 Vice President, MIT Class of 2017

RESEARCH MENTORSHIP
Postdoctoral Fellows
2026– Victoire Boulat
2025– Jaewon Lee

MIT Graduate Students
2026– Gabriella Cerna (Ph.D., Biology)
2025– Shorna Alam (Master’s, EECS)
2025– Ryan Lim (Ph.D., HST)
2024– Kenneth Wei (Ph.D., HST)

Harvard Graduate Students
2026– Jerry Gao (Master’s, Immunology)
2025– Gaeun Kim (Ph.D., SSQB)

MIT Undergraduate Students
2026– Erika Ruiz
2025–2026 Linda Wang
2024–2025 Kaitlyn Zhang
2023–2025 Larissa Ma

- Susan Hockfield Prize

Harvard Undergraduate Students
2026– Aadya Gujja
2023–2024 Matthew Shum

Visiting Graduate Students
2025 Sue Cho (Master’s, Max Planck)

PROFESSIONAL MEMBERSHIPS
2021– American Association of Immunologists
2018 Biophysical Society

EXTERNAL POSITIONS
2019–2021 Biomedical Data Scientist (part-time) – nference
2015–2016 Consultant – SQZ Biotech
2015 Research Intern – Genentech

SELECTED MEDIA

2025 Journal of Experimental Medicine – "Women in STEM becoming independent: People should feel
free to be themselves and do great science"

2023 The Immunology Podcast, Ep. 66: "Immune Cell Interactions"
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https://doi.org/10.1084/jem.20251386
https://doi.org/10.1084/jem.20251386
https://www.immunologypodcast.com/ep-66-immune-cell-interactions-featuring-dr-sophia-liu

