2019-present

2025-present

2019-2024

2014-2018

2012-2014

2008-2012

2006

2008-2012

2007-2008
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David A. Knowles

I am a primarily computational geneticist developing machine learning, statistical genetics, and
functional genomics methods to map the causal molecular pathways from genetic variation to dis-
ease risk, with a particular focus on alternative splicing and neurodegeneration.

https://daklab.github.io/

Positions held

CoRre FAcuLTY MEMBER
New York Genome Center

AssocIATE ProrEssor (Computer Science)
AsSISTANT PrOFESSOR (Computer Science)
AFFILIATE MEMBER (Data Science Institute)
INTERDISCIPLINARY APPOINTEE (Systems Biology)
Columbia University

PosSTDOCTORAL RESEARCHER (Genetics, Pathology)
Stanford University
Co-advisors: Prof. Jonathan Pritchard, Prof. Sylvia Plevritis

POSTDOCTORAL RESEARCHER (Computer Science)
Stanford University
Advisor: Prof. Daphne Koller

PuD Candidate, Roger Needham Scholar, Wolfson College, University of Cambridge
Machine Learning Group, Cambridge University Engineering Department

Summer Undergraduate Research Fellow
California Institute of Technology

Education

PHD Engineering (Machine Learning)

University of Cambridge

Thesis: Bayesian non-parametric models and inference for sparse and hierarchical latent structure
Advisor: Prof. Zoubin Ghahramani

MSc Bioinformatics and Systems Biology - Distinction

Imperial College London

Thesis: Statistical tools for ulta-deep pyrosequencing of fast evolving viruses.
Advisor: Prof. Susan Holmes, Statistics Department, Stanford University.

MENG Engineering - Distinction

University of Cambridge

Thesis: A non-parametric extension to Independent Components Analysis.
Advisor: Prof. Zoubin Ghahramani.

BA Natural Sciences (Physics) - First Class
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Honours & Awards

Stanford Cancer Systems Biology Symposium — Poster Award

The International Society for Bayesian Statistics Travel Award for best invited Bayesian paper
The International Society for Bayesian Statistics Dennis V. Lindley Prize for innovative research in
Bayesian Statistics

Charles Lamb University prize for first place in Information Engineering

Sir Joseph Larmor Silver Plate and three other college prizes (Cargill, Cunningham and College)

Wright Prize for ranking 5/600 in Natural Sciences

Earle Year Prize for top 4 students across all subjects at St. John’s College
Hollinshead-Howles Prize for top Natural Scientist at St. John’s College
BP Prize for Advanced Physics

Gaskell Year Prize for ranking 9/600 in Natural Sciences
Hollinshead-Howles Prize for Part IA

Top 50 nationally in Royal Society of Chemistry Olympiad
Top 50 nationally in Mathematics Olympiad

Fellowships

Roger Needham Scholar, Wolfson College, University of Cambridge, funded by Microsoft Research

Summer Undergraduate Research Fellow, California Institute of Technology

Industry Positions
Scientific co-founder
NeoSplice Therapeutics

Contract research scientist
Ventana Roche Medical Systems
Deep learning/computer vision based prognosis of early stage breast cancer.

Contract Software Engineer
Microsoft Research Cambridge
Extending the probabilistic programming language Infer.NET.

Research Intern
Microsoft Research Cambridge
Non-conjugate Variational Message Passing. Supervisor: Thomas P. Minka.

Equity Research Intern
UBS Investment Bank, London

Software Engineering Intern
Data Connection Limited, London
Patents

PCT/US2025/015271: Methods For Drug Target Deconvolution. With Rahul Satija (NYU/NYGC).

PCT/US2024/033813: A deep learning framework to predict on-target and off-target activity of
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CRISPR guide RNAs. With Neville Sanjana (NYU/NYGC).

EP3155592B1: Predicting breast cancer recurrence directly from image features computed from
digitized immunohistopathology tissue slides. With Ventana Roche.

Teaching

Machine learning for functional genomics
Course # Semester  Enrollment Class score Instructor score

Mean Median Mean Median

COMS4995 Fall 2019 39 4.15 5.0 4.50 5.0
COMS4995  Spring 2021 63 4.35 5.0 4.46 5.0
COMS4762  Spring 2022 71 4.04 4.0 4.24 5.0
COMS4762 Fall 2022 72 4.33 5.0 4.50 5.0
COMS4762 Fall 2023 90 4.32 4.0 4.53 5.0
COMS4762 Fall 2024 115 4.0 4.0 4.0 5.0
COMS4762 Fall 2025 94 4.45 5.0 4.42 5.0

BMEN4500 Functional Genomics Methods & Applications guest lecturer

Columbia University Functional Genetics Boot Camp

Weill Cornell Medical College Computational Genomics

CBIO 244: Lecture Series in Cancer Systems Biology

Statistical, Mathematical, and Computational Consulting (SMACC) hosted by Stanford ICME
Stanford Statistics guest lecture on Bayesian nonparametrics

Statistics advisor, Cambridge University Statistics Clinic

Supervisor, Cambridge University Engineering Department, Digital Signal Processing
Demonstrator, Cambridge University Engineering Department, C++ programming

Private Mathematics tutor, Camtutors

Mentoring

UNDERGRADUATES

Louis Ke, Columbia University

Nicole Cui, Columbia University

Molly Durawa, Barnard College

Sharvani Vadlamani, Columbia University

Rohan Nidumbur, University of Maryland (co-mentored by Gao Wang, Columbia)

Clara Yu, Caltech

Fionna Feerick, Stevens Institute of Technology (NYGC/MacMillan diversity fellow)

Gilead Turok, Columbia University

Eric Kim, Columbia University

Ekene Ezeunala, Columbia University

Siddhant Sanghi, Columbia University (now a PhD student at UC Davis with Gerald Quon)
Gillian Bartels-Quansah (Science Path Scholar), Barnard College

Sophia Sowinski, Barnard College

Mariya Semchuk (S Jay Levy diversity fellow), City College of New York

Stella Park, Columbia University

Daniel Um, Columbia University (now a Machine Learning Analyst at Bracebridge Capital)
Claire Johnson, Barnard (now a PhD student at Harvard Medical School with Eliezer Van Allen)
Collin Wang, Columbia University (now at Jane Street Captial)



2019-2020

2019-2021

2025-ongoing
2025-ongoing
2025-ongoing
2024-ongoing
2024-2025
2023-ongoing
2023-2025
2022-2024
2022-2024
2022-2023
2022-2023
2021-2022

2021-2022

2020-2021

2019-2021

2024-ongoing
2023-ongoing
2022-ongoing
2022-ongoing
2021-2026

2020-ongoing
2021-2025

2019-2025

2024-ongoing
2024-ongoing
2023-ongoing
2023-ongoing
2022-ongoing
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Kevin Wang, Columbia University
Udai Nagpal, Columbia University (now at Goldman Sachs)

MASTERS STUDENTS

Eddie Kong, Columbia University

Vera Mazeeva, Columbia University

Nicholas Keung, Columbia University

Smriti Vaidyanathan, Columbia University

Shree Raghavendra, Columbia University

Julia Lewandowski, Columbia University

Zaikang Lin, Columbia University

Xingpei Zhang, Columbia University

Ting Chen, Columbia University

Joshua Segovia (DREAM Bridge student), Columbia University

Shouvik Mani, Columbia University with Elham Azizi (now a PhD student at Stanford University)
Hyun Dong Lee, Columbia University

Chloé Terwagne, Université Libre de Bruxelles (now a PhD student with Greg Findlay at The Fran-
cis Crick Institute, London).

Nasrine Metic, Ecole polytechnique fédérale de Lausanne (now a PhD student with Mirjana Efre-
mova at Barts Cancer Institute, London).

Stephen Malina, Columbia University (now Machine Learning Team Lead at Dyno Therapeutics).

PHD STUDENTS

Arghamitra Talukder, Computer Science, Columbia University (co-mentored by Itsik Pe’er)
Daniel Meyer, Computer Science, Columbia University

Sei Chang, Computer Science, Columbia University

Anjali Das, Computer Science, Columbia University

Jiayu Su, Systems Biology, Columbia University (co-mentored by Raul Rabadan)

Shashaank Narayanan, Computer Science, Columbia University (co-mentored by David Sulzer)
Karin Isaev, Systems Biology, Columbia University. Now at Pioneer Labs.

Andrew Stirn, Computer Science, Columbia University. Now at Synthesize Bio.

POSTDOCTORAL SCHOLARS

Aaron Zweig, NYGC/Columbia (co-mentored by Elham Azizi, Columbia)

Alex Tokolyi, NYGC

Isabella Grabski, NYGC (co-mentored by Rahul Satija, NYU)

Tatsuhiko Naito, NYGC (co-mentored by Towfique Raj, MSSM)

Aline Réal, NYGC

Scott Adamson, NYGC (co-mentored by Tuuli Lappalainen)

Megan Schertzer, NYGC/Columbia. Now a Senior Staff Scientist at UVA.

Brielin Brown, DSI fellow, NYGC/Columbia (co-mentored by Tuuli Lappalainen). Now Assistant
Professor at the University of Pennsylvania in the Department of Biostatistics, Epidemiology and
Informatics.

PREDOCTORAL RESEARCH SCIENTISTS

Stella Park, NYGC
Claire Harbison, NYGC (joint with Tuuli Lappalainen)
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2021-ongoing

2021
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2020-ongoing
2020-ongoing

2021

Jui-Shan (Teresa) Lin, NYGC
Peter Halmos, NYGC (now a PhD student with Ben Raphael at Princeton).

POSTDOCTORAL RESEARCH SCIENTISTS

Saikat Banerjee, PhD, NYGC
Chirag Lakhani, PhD, NYGC
Laura Pereira, PhD, NYGC (now Team Lead at Spark Therapeutics).

VISITING SCIENTISTS

Giacomo Cavalca, PhD student at University of Bologna. Co-mentored with Dr Gao Wang, Columbia
Neurology.
Aditya Sriram, PhD student at University of Pittsburgh.

Service

To THE DEPARTMENT

Co-organized CS PhD visit

Distributed Research Apprenticeships for Master’s (DREAM) MS-to-PhD Bridge program mentor
Organized junior faculty session at annual CS faculty retreat

MS advisor for ML track

To THE ScHOOL OF ENGINEERING

Reviewed for Columbia Precision Medicine Initiative Pilot Grants Program
Reviewed for Columbia Engineering SIRS/STAR Funding

To THE UNIVERSITY

Advisor for Computational Biology BA.

Created the new Computational Biology BA degree (w/ Itsik Pe’er): developed curriculum, part-
nered with Biological Sciences, and advocated to the University.

DSI molecular tumor board representative

Reviewing for Data Science Institute MS applicants

DSI capstone project advisor (with Johnson & Johnson)

To NYGC

Al Taskforce Co-chair

CSHL - NYGC faculty retreat planning committee

Statistical and population genetics working group co-chair

NYGC DEI summer internship program mentor & speaker

Faculty representative on academic DEI committee

Faculty recruitment committee co-chair

Weekly NYGC-wide lab meeting organizer

Annual postdoc & student award external judge organizer

AT Applications to Disease Research/Fundamentals of Al Workshop
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TO THE PROFESSION

Co-chair of MLCSB COSI track at the ISMB annual meeting.

Co-chair of the annual Machine Learning in Computational Biology (MLCB)

Machine Learning in Computational and Systems Biology (MLCSB) Communities of Special Inter-
est (COSI) board member, Organization: International Society for Computational Biology (ISCB)
Co-organizer of MLCB.

PHD COMMITTEES

Jacob Blindenbach, Computer Science, Columbia University
Marliette Matos, Albert Einstein College of Medicine

Annie Yoolim Choi, Biomedical Informatics, Columbia University
Feiyue Yang, Systems Biology, Columbia University

Philippe Chlenski, Computer Science, Columbia University
Yining Liu, Computer Science, Columbia University

Charlotte Rochereau, Systems Biology, Columbia University
Christina Floristean, Computer Science, Columbia University
Justin Hong, Computer Science, Columbia University

Fion Shiau, Systems Biology, Columbia University

Yige Zhao, Systems Biology, Columbia University

Achille Nazaret, Computer Science, Columbia University

Sydney Hart, New York University

Sitara Persad, Computer Science, Columbia University

Erica Wolin, Biological Sciences, Columbia University

Izaak Coleman, Systems Biology, Columbia University

Mert Ketenci, Computer Science, Columbia University

Guojie Zhong, Systems Biology, Columbia University

Jonah Einson, Systems Biology, Columbia University

Raiyan Rashid Khan, Computer Science, Columbia University
Daniel Li, Computer Science, Columbia University

Akash Sookdeo, New York University

Neville Dusaj, Weill Cornell Medical Campus

Jie Yuan, Computer Science, Columbia University

Antonio Khalil Moretti, Computer Science, Columbia University
External Examiner for Clint Lombard, Electrical and Electronic Engineering, Stellenbosch Univer-
sity, South Africa.

Hooshmand Shokri Razaghi, Computer Science, Columbia University
Hanna Levitin, Systems Biology, Columbia University

Gabriel Loaiza, Statistics, Columbia University

POSTDOCTORAL FELLOWSHIP ¢ TRANSITION AWARD COMMITTEES

Sangho Yoon, Landau Lab, New York Genome Center

Yuexuan Xu, Mayeux & Vardarajan labs, Columbia University

Upendra Chalise, University of Minnesota (Career Mentoring and training in Omics and Data for
Early-stage investigators mentee)

Zhaoning Wang, Ren lab, Columbia (K99)

Amanda Wilson, Landweber lab, Columbia (F32)

Iraj Eshghi, Imielinski lab, New York Genome Center (BWF CASI)

Mariela Cortes Lopez, Landau lab, New York Genome Center (Kg9)

John Morris, Lappalainen lab, New York Genome Center (K99)
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Adam Widman, Landau lab, New York Genome Center
Tim Stuart, Satija lab, New York Genome Center (Kg9)

Reviewing

Poster judge for 1st NYC RNA Symposium at Rockafeller University
Advances in Neural Information Processing Systems (NeurIPS) Best Reviewer Award

JOURNALS

Nature, Science, Cell, Nature Genetics, Nature Communications, Nature Bioengineering, Nature
Machine Intelligence, eLife, PLOS Genetics, PLOS Computational Biology, Bioinformatics, BMC
Bioinformatics, npj Genomic Medicine, Transactions on Machine Learning Research, Science Ad-
vances , Genome Research, Genome Biology, Biological Psychiatry, Journal of Mathematical Bi-
ology, Journal of Machine Learning Research, Journal of Computational and Graphical Statistics,
Journal of the Royal Statistical Society: Series B, IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence, Annals of Applied Statistics. Machine Learning, Journal of the American Sta-
tistical Association, Statistics and Computing (Springer), Bayesian Analysis.

CONFERENCES

Advances in Neural Information Processing Systems (NeurIPS), International Conference on Ma-
chine Learning (ICML), International Conference on Artificial Intelligence and Statistics (AIS-
TATS), Pacific Biocomputing Symposium (PBS), International Joint Conferences on Artificial Intel-
ligence (IJCAI), International Conference on Learning Representations (ICLR), Intelligent Systems
for Molecular Biology.

WORKSHOPS

PC member for NeurIPS Workshop on Computational Biology, PC member for NeurIPS Workshop
on Optimization in Machine Learning

GRANT REVIEWING

NIH New Innovator Award Program (DP2)

NIH Genomics, Computational Biology and Technology study section

Oak Ridge Associated Universities Ralph E Powe Junior Faculty Enhancement Awards
NIH:NHGRI Special Emphasis Panel for Supporting Talented Early Career Researchers in Ge-
nomics

Ad-hoc reviewer for NSF Directorate for Biological Sciences/Molecular and Cellular Biosciences
Division/Systems and Synthetic Biology Team

NIH/NIA special emphasis panel for PAR-19-269 “Cognitive Systems Analysis of Alzheimer’s Disease
Genetic and Phenotypic Data”.

NIH Director’s Early Independence Awards (DP5) Subject Matter Expert.

US-Israel Binational Science Foundation reviewer.

TENURE AND PROMOTION REVIEWING

Technical University of Denmark
Institut Pasteur
Rockefeller University
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PROFESSIONAL AFFILIATIONS

Organizer for Machine Learning in Computational Biology (MLCB) 2019-2022, MLCB Co-chair
2023-ongoing, ISMB MLCSB COSI member, Early Stage Investigators in Cancer Systems Biology
Steering Committee, International Society of Bayesian Analysis (ISBA) Chair of the Continuing
Education Committee.

Selected Talks

Johns Hopkins University Data Science & Al Institute, invited speaker.

Norwegian Centre for Molecular Biosciences and Medicine, Oslo, Norway. Invited speaker.
Gene Regulation (CSHL), invited speaker.

Medical Research Council Laboratory of Medical Sciences, London, UK. Invited speaker.
UCLA Computer Genomics Summer Institute invited tutorial

Yale RNA Al meeting invited speaker

Alzheimer’s disease Gordon Research Conference invited speaker

Systems Biology session, Probabilistic Genomics (CSHL), co-chair and speaker

Stony Brook Single Cell Genomics invited speaker

Pacific Biosciences PRISM Boston invited speaker

UCLA Computational Genomics Summer Institute

Generative Al in Life Science, Copenhagen, invited speaker

Brown/Lifespan Center for Clinical Cancer Informatics and Data Science

Memorial Sloan Kettering Cancer Center csBio Seminar, invited speaker

NYU Institute for Systems Genetics Nano Seminar, invited speaker

MIT Bioinformatics Seminar Series

Engineering in Medicine Symposium, Columbia University

Quantitative Biology Seminar Series, Cold Spring Harbor Laboratories

Genetics and Genomic Sciences External Speaker Seminar series, Mount Sinai School of Medicine
Computational Genomics Summer Institute, UCLA

Simons Institute From Algorithms to Discovery Conference

Machine Learning in Computational Biology seminar series, University of Washington
Mount Sinai Medical School Neurogenomics seminar series

Einstein Developmental and Molecular Biology seminar series

New York Stem Cell Foundation Invited Speaker

NIH Single Cell Genomics Hackathon Invited Speaker

Washington University Department of Genetics invited speaker

NYC Human Genetics meeting invited speaker

UCLA Computational Genomics Summer Institute

UCLA Computational Genomics Winter Institute

American Society of Human Genetics Annual Meeting

Statistical and Computational Challenges in Large Scale Molecular Biology at the Banff Interna-
tional Research Station

Highlights from Bayesian Analysis (Joint Statistical Meeting session), invited speaker
Statistical and Computational Challenges In Bridging Functional Genomics, Epigenomics, Molec-
ular QTLs, and Disease Genetics at the Banff International Research Station

The Biology of Genomes meeting at Cold Spring Harbor Laboratory

NeurIPS Variational Inference Workshop invited speaker

RECOMBY/ISCB Conference on Regulatory & Systems Genomics

Stanford Biostatistics Workshop

Collegio Carlo Alberto Statistics Seminar

Cambridge Statistics Initiative One Day Special Meeting
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27th Conference on Uncertainty in Artificial Intelligence (UAI)
NeurIPS Workshop on Predictive Models in Personalized Medicine
Eighth Workshop on Bayesian Nonparametrics; Veracruz, Mexico
NeurIPS Workshop on Computational Biology

Grants awarded

Splicing in Space and Time: Computational Modeling of Isoform Regulation in Neurodevelop-
mental Disorders. Funding body: Columbia DSI. Role: MPI. Lead PI: Sanja Vickovic (Columbia/NYGC).
Cross-Species Analysis of Microglial States in Heterogeneous Alzheimer’s Disease Progression
Funding body: Alzheimer’s Association. Role: Co-I. Lead PI: Towfique Raj (MSSM).
FunGen-xQTL: Unraveling the genetic basis of molecular functions in Alzheimer’s Disease
Award number: Ro1AGo86467. Funding body: National Institute of Aging. Role: Co-I. Lead PI:
Gao Wang (Columbia).

Disentangling Tissue and Ome Shared and Private Effects of Exercise Award number: Ro3AG102031.
Funding body: National Institute of Aging. Role: PL

The genomic and synaptic basis of language disorder and learned sound association. SIRS
Blavatnik fund. Role: lead PI. Co-I: David Sulzer (Psychiatry, Neurology, Pharmacology).
Inferring cell-type specific gene regulatory and disease causal networks underlying cancer pro-
gression and drug resistance. Funding body: MacMillan Center for the Study of the Non-Coding
Cancer Genome. Role: Lead principal investigator (PI). Co-I: Elham Azizi, Biomedical Engineering,
Columbia University.

A deep learning based approach for phenome-wide association studies. Columbia Precision
Medicine Pilot Award. Role: Co-I. Lead PI: Gamze Giirsoy (Columbia).

CAREER: Unifying short and long read RNA-seq analysis of alternative splicing using network
flow models. Award number: DBI2146398. Funding body: National Science Foundation Biological
Informatics program. Role: PI.

Delineating the network effects of mental disorder-associated variants using convex optimiza-
tion methods. Award number: RoiMH130879. Funding body: National Institute of Mental Health.
Role: Lead PI. Co-PI: Niamh Mullins, Mount Sinai School of Medicine.

A CRISPR/Cas13 approach for identifying individual transcript isoform function in cancer.
Award number: R21CA272345. Funding body: National Cancer Institute. Role: Lead PL. Co-I:
Neville Sanjana, New York University.

Identifying genetic and transcriptomic drivers of Parkinson’s disease progression. Award num-
ber: Uo1NS120256. Funding body: National Institute of Neurological Disorders and Stroke. Role:
Co-Investigator.

Resolving complex alternative splicing of psychiatric disease genes using single-cell approaches.
Ro1MHz125579. Funding body: National Institute of Mental Health. Role: Co-I. Multi-PIs: Gang
Fang (MSSM), Kristen Brennand (Yale).

Fine-mapping psychiatric disease variants that affect post-transcriptional gene regulation. Award
number: R56MH127844. Funding body: National Institute of Mental Health. Role: Lead PI. With
Kristen Brennand (Co-I, Yale) and William Fairbrother (Co-I, Brown).

Learning the Regulatory Code of Alzheimer’s Disease Genomes. Award number: Uo1AGo68880.
Funding body: National Institute on Aging. Role: Multiple PI. With Towfique Raj, Mount Sinai
School of Medicine.

GRANTS AWARDED TO TRAINEES

Geometric modeling of perturbed gene regulation dynamics across time and space. Damon Run-
yon Quantitative Biology Fellowship Award. Trainee: Aaron Zweig.



2024

2024

2022

2021

A probabilistic framework for deconvolving causal mechanisms of cancer therapeutics with
genetic perturbation screens. Damon Runyon Quantitative Biology Fellowship Award. Trainee:
Isabella Grabski.

The genomic and synaptic basis of language disorder and learned sound association. NIH/NIDCD.
Award number: F31DCo022183. Trainee: Shashaank Narayanan.

Perturbation-response approaches to determining the regulatory networks underlying human
complex traits. NIH/NHGRIL Award number: K99-HGo12373. Trainee: Brielin Brown (postdoc).
Measuring allele and isoform-specific RBP binding to improve predictive models of RNA splic-
ing. NIH/NIGMS. Award number: F32GM142213. Trainee: Megan Schertzer (postdoc).

NSF Graduate Research Fellowships awarded to Udai Nagpal, Sei Chang, and Shashaank Narayanan.
CSGrad4US fellowships awarded to Daniel Meyer and Arghamitra Talukder.

Publications

I have published in two fields, machine learning and genetics. For both, the first author(s) con-
tributed most to the work, and the senior authors appear last. In machine learning, proceedings
for the top conferences (i.e., NeurIPS, ICML, AISTATS) are as prestigious as any journal, whereas
in genetics conference abstracts are not considered formal publications.

Total citations: 13594. h-index: 4o (retrieved from Google scholar, 2/23/2026).

Google Scholar profile: https://scholar.google.com/citations?user=N9QGV6YAAAAJ.
ORCID: https://orcid.org/0000-0002-7408-146X

Lab members are highlighted in bold.

Highlighted publications

[1] Jiayu Su, Yiming Qu, Megan Schertzer, Haochen Yang, Jiahao Jiang, Tenzin Lhakhang,
Theodore M Nelson, Stella Park, Qiliang Lai, Xi Fu, Seung-Won Choi, David A Knowles,
and Raul Rabadant. A computational framework for mapping isoform landscape and reg-
ulatory mechanisms from spatial transcriptomics data. Nature Biotechnology (2026). TCo-
corresponding. Summary: SPLISOSM (Spatial. ISOform Statistical Modeling) performs kernel-
based nonparametric tests of isoform usage in spatial transcriptomics. SPLISOSM identifies
over 1,000 spatially variable isoforms in the mouse brain, primarily in synaptic signaling
pathways, and uncovers regulation by specific RNA binding proteins. Analysis of human
glioblastoma demonstrates pervasive isoform diversity in antigen presentation and adhe-
sion genes associated with specific microenvironmental conditions.

[2] Brielin C Brown, John A Morris, Tuuli Lappalainen, and David A Knowles. Large-scale
causal discovery using interventional data sheds light on gene network structure in K562
cells. Nature Communications (2025). Summary: we introduce inverse sparse regression (in-
spre), which extends instrumental variable analysis to infer causal networks that can include
loops. inspre is a directed analogue of the graphical lasso, deconvolving direct effects from
those mediated through the gene network. Applied to genome-wide Perturb-seq from K562,
inspre detects a sparse network with pervasive mediation.

[3] Anjali Das, Chirag Lakhani, Chloé Terwagne, Jui-Shan T Lin, Tatsuhiko Naito, Towfique
Raj, and David A Knowles. Leveraging functional annotations to map rare variants asso-
ciated with Alzheimer’s disease with gruyere. American Journal of Human Genetics (2025).
Summary: gruyere is a rare variant assocation testing framework that links noncoding vari-
ants to genes and, unlike existing methods, learns genome-wide variant annotation impor-
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tance to improve power. We used gruyere to analyse 21k whole genomes from the Alzheimer’s
Disease Sequencing Project, finding 13 disease-associated genes missed by other methods,
including the nuclear pore protein NUPg3.

Megan D Schertzer, Andrew Stirn, Keren Isaev, Laura Pereira, Anjali Das, Claire Har-
bison, Stella H Park, Hans-Hermann Wessels, Neville E Sanjana, and David A Knowles.
Cas13d-mediated isoform-specific RNA knockdown with a unified computational and exper-
imental toolbox. Nature Communications (2025). Summary: to empower functional studies
of alternative isoforms, we tested a novel strategy for isoform-specific knockdown: target-
ing unique exon-exon junctions in mature RNA with CRISPR/Cas13d. We characterise the
determinants of effective knockdown and validate using long-read RNA-seq.

Brielin C Brownt, Collin Wang, Silva Kasela, Francois Aguet, Daniel C Nachun, Kent
D Taylor, Russell P Tracy, Peter Durda, Yongmei Liu, W Craig Johnson, David Van Den
Berg, Namrata Gupta, Stacy Gabriel, Joshua D Smith, Robert Gerzsten, Clary Clish, Quenna
Wong, George Papanicolau, Thomas W Blackwell, Jerome I Rotter, Stephen S Rich, R Gra-
ham Barr, Kristin G Ardlie, David A Knowles?, and Tuuli Lappalainent. Multiset corre-
lation and factor analysis enables exploration of multi-omics data. Cell Genomics (2023).
FCo-corresponding. Summary: We developed MCFA, a scalable, interpretable extension of
PCA to multiomics data. MCFA disentangles shared vs dataset-private factors of variation.
Applied to the TOPMED MESA cohort MCFA discovers interpretable factors associated with
metabolism and immune response.

Hans-Hermann Wessels*, Andrew Stirn*, Alejandro Méndez-Mancilla, Eric J Kim, Sydney
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