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RESEARCH SUMMARY

My research focuses on the development of new machine learning algorithms for unsupervised learning
on high-dimensional biological data, with an emphasis on single-cell RNA-sequencing data. Among
other tools, I developed MAGIC, a data-diffusion method for denoising and imputing sparse and noisy
single-cell data, PHATE, a dimensionality reduction and visualization method that emphasizes pro-
gression structure in single-cell and other high-dimensional data, and SAUCIE, a deep learning method
for combined clustering, batch-correction, imputation and embedding of single-cell data.

The mission for my lab will be to develop new unsupervised machine learning methods, based on deep
learning and spectral graph theory, that model biological data manifolds, in order to 1) map cellular
state spaces, 2) predict state changes as a result of perturbations, 3) infer regulatory logic that generates
the state space, and 4) integrate diverse data modalities into a unified 'view’ of biology.
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MANUSCRIPTS IN PREPARATION

1. S. Gigante, J. Stanley III, D. B. Burkhardt, D. van Dijk*, and S. Krishnaswamy*. Pseudo single-cell
imputation using compressive sensing

2. J. Pappalardo, D. van Dijk*, S. Krishnaswamy, and D. Hafler. Characterizing the immune state space in
the brain using single-cell analysis
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TEACHING

My goal in teaching is to motivate students to drive their own learning by becoming curious about sci-
ence, conduct investigations to follow their curiosity and even get involved in research. This, combined
with my passion for interdisciplinary science, drives my style of teaching - I strive to motivate and
inspire confidence in my students to step out of their comfort zone and learn about other disciplines.
This is essential in learning how to be an interdisciplinary scientist, such as in my field of computational
biology. I believe in creating a maximally diverse and inclusive environment in terms of education and
personal background, and an environment where students are allowed and even expected to be creative.
I have found that in such an environment students discover and develop their interest for science and
even become excited about participating in research.

Yale University 2018 - present
Department of Computer Science

Course: Machine Learning for Biology

Duties: taught algorithms for machine learning

Yale University 2017 - 2018
Department of Computer Science

Course: Advanced Topics in Machine Learning & Data Mining

Duties: Advising student presentations, grading and guiding discussions

University of Amsterdam 2008 - 2010
Department of Computer Science

Course: Scientific Computing

Duties: taught algorithms and programming techniques for parallel computing

University of Amsterdam 2008 - 2010
Department of Computer Science

Course: Complex Systems Simulation

Duties: taught algorithms and simulation methods for deterministic and stochastic simulation of complex systems

University of Amsterdam 2004 - 2007
Department of Humanities
Course: Academic Research Skills



Duties: taught students from 20 different undergraduate programs computer science related to doing academic
research. This involved, among other activities, teaching web-development (HTML and JavaScript)



RESEARCH POSITIONS

Yale University 2016 - present
Associate Research Scientist

Lab of Prof. Smita Krishnaswamy

Dept. of Genetics, Dept. of Computer Science

Machine learning; computational biology; single-cell data

Columbia University 2015 - 2016
Rubicon Fellow, working with the Pe’er lab and Prof. Smita Krishnaswamy (Yale)

Weizmann Institute of Science 2013 - 2015
Postdoctoral Fellow

Computational biology; Single-cell gene expression

Group of Prof. Eran Segal - Faculty of Mathematics and Computer science

Weizmann Institute of Science 2010 - 2013
Visiting Graduate Student Research Assistant

Computational biology; Quantitative modeling of gene regulation

Group of Prof. Eran Segal - Faculty of Mathematics and Computer science

University of Amsterdam 2008 - 2013
Graduate Student Research Assistant

Computational Biology; Machine learning

Groups of Prof. Jaap Kaandorp and Prof. Peter Sloot - Dept. of Computer Science

Nanyang Technological University, Singapore 2007 - 2008
Visiting Researcher for MSc thesis research project

Quantitative modeling of Stalk-eyed fly evolution

EvoCom research group, School of Computer Engineering

Free University of Amsterdam 2007
Research Assistant

Modeling and simulation of self-organizing systems

Computational Intelligence Group, Section Artificial Intelligence, Dept. of Computer Science

PROFESSIONAL ACTIVITIES

Invited program committee member for ECCB 2014
Reviewer for:
Nature Communications
Journal of Computational Science
International Conference of Computational Science (ICCS) 2008
RECOMB 2016, 2018
NIPS 2016, 2018

FELLOWSHIPS AND AWARDS

NWO Rubicon postdoctoral fellowship (2 years, €130k) 2015
Azrieli fellowship 2013
Weizmann postdoctoral fellowship 2012
EMBO short term fellowship 2010
Netherlands Bioinformatics Centre travel fellowship 2010
VU University travel fellowship 2008
1%¢ place DECOI 2007 2007

15¢ place VU data mining competition 2007



INVITED TALKS

Princeton CS and Lewis-Sigler Institute 2019
EPFL Institute of Bioengineering 2019
University of Washington CS 2019
UCLA Computational Medicine 2019
UTSW Bioinformatics 2019
MIT Whitehead Institute 2019
Broad institute of MIT Harvard 2019
Crick Institute 2019
Hubrecht Institute 2019
Yale Cardiology 2019
Columbia University Mathematical Genomics 2019
Broad Institute - Methods, Inference and Algorithms (https://t.co/BFGSKRv31D) 2018
Yale Applied Math Seminar 2018
Yale Immunology department seminar 2018
Yale Genetics, lab of Prof. Sherman Weismann 2018
The Jackson Laboratory Genomic Medicine institute seminar 2018
IBM Zurich, group of Prof. Maria Rodriguez Martinez 2018
Memorial Sloan Kettering CBio seminar 2017
KAIST Korea, Bio-IT Healthcare Initiative Workshop on Single Cell Systems Biology 2017
Single-cell Genomics, Hinxton UK 2016
CRG Barcelona, genetics department seminar 2013
Hebrew University, lab of Prof. Nir Friedman 2012
Amsterdam Symposium on Networks in Biology 2008,2009
ICCS Conference Amsterdam 2008

PRESS COVERAGE

Coverage of the PI predictor (pipredictor.com) by Science and Nature
http://www.sciencemag.org/careers/2014/06/career-moneyball
http://www.nature.com/news/computer-model-predicts-academic-success-1.15337

Nature Reviews Genetics Research Highlight - Gene expression: Influences on noise
http://www.nature.com/nrg/journal/v14/n4/full/nrg3448.html
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