Thouis R. Jones

thouis@seas.harvard.edu

Summary

Computational biologist with 20+ years' experience, including software engineering,
algorithm development, image analysis, and solving challenging biomedical research
problems.

Research Experience
Connectomics and Dense Reconstruction of Neural Connectivity

Harvard University School of Engineering and Applied Sciences (2012-Present)
My research is on software for automatic dense reconstruction of neural connectivity.
Using using high-resolution serial sectioning and electron microscopy, biologists are
able to image nanometer-scale details of neural structure. This data is extremely large
(1 petabyte / cubic mm). The tools | develop in collaboration with the members of the
Connectomics project allow biologists to analyze and explore this data.

Image analysis, high-throughput screening, & large-scale data analysis

Curie Institute, Department of Translational Research (2010 - 2012)

Broad Institute of MIT and Harvard, Imaging Platform (2007 - 2010)
My research focused on image and data analysis for high-content screening (HCS)
and large-scale machine learning applied to HCS data. My work emphasized making
powerful analysis methods available to the biological community in user-friendly tools.
As part of this effort, | cofounded the open-source CellProfiler project with Dr. Anne
Carpenter (director of the Imaging Platform at the Broad Institute).

PhD Research: High-throughput microscopy and RNAi to reveal gene function.
My doctoral research focused on methods for determining gene function using high-
throughput microscopy, living cell microarrays, and RNA interference. To accomplish
this goal, my collaborators and | designed and released the first open-source high-
throughput cell image analysis software, CellProfiler (www.cellprofiler.org). We also
developed advanced data mining methods for high-content screens. (In the
Laboratories of Dr. Golland at the MIT Computer Science and Artificial Intelligence
Laboratory and Dr. Sabatini at the Whitehead Institute for Biomedical Research.)

Master's degree & Professional Research: Representation of shape for computer
graphics. Mesh filtering. Sampling and Antialiasing.

In the Laboratories of Frédo Durand and Leonard McMillan at the MIT Computer
Graphics Group in the Computer Science and Artificial Intelligence Laboratory, and at
Mitsubishi Electric Research Laboratory (MERL), in collaborations with Ron Perry,
Sarah Frisken, Hanspeter Pfister, and William Freeman.



Teaching_and Mentoring Experience

Harvard University. | manage a group of 3-6 CS researchers and SW engineers in
developing software for the Connectomics project, in close collaboration with
biologists and neuroscientists.

Lecturer CS205 & CS207 (Spring & Fall 2016), TF for CS109 (Fall 2013) and CS205
(Spring 2013).
Broad Insittute Imaging Platform. Mentored other computational biologists and
software engineers.
CellProfiler project. | have mentored several undergraduates contributing to the
CellProfiler project over its lifetime.
Research Science Institute. | was a volunteer mentor for high school students in 4-
week internships for the Research Science Institute in several years from 1999-2013.
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Talks
Invited Speaker, ICCV Extreme Imaging workshop (Chile, 2016)
Petavoxel Imaging for Neural Connectomics

EuroSciPy 2011 (Ecole Normale Supérieure, Paris, 2011)
CellProfiler - open source image analysis for high-throughput biological experiments

First Swiss Image-Based Screening Conference (EPFL, 2011)
Approaches to analyzing individual cell data in high content screens

ICML-UAI-COLT 2009 Workshop on Automated Interpretation and Modeling of Cell
Images (McGill University, 2009)
Relevance feedback and large scale machine learning for phenotype assays

Training Workshop: Image based high-throughput screening methods and tools
for pathway modeling (DKFZ, 2008)
Using CellProfiler for quantitative analysis of image-based screens

MitoCheck Symposium on High Throughput Imaging for Systems Biology (EMBL,
2007)
Per-Cell Classification for Exploring High-Throughput Image-Based Screens

Education

Sc.D. in Electrical Engineering and Computer Science, 2007, MIT
Thesis: Predicting Gene Function from Images of Cells
Graduate Courses: Machine Learning, Randomized Algorithms, Advanced Computer
Graphics, Computer Architecture, Computer Vision.

Master's Degree in Computer Science, 2003, Massachusetts Institute of Technology
Thesis: Feature Preserving Smoothing of 3D Surface Scans

Bachelor of Science in Computer Science, 1994, University of Utah

Work Experience
Senior Scientist, Pfister (SEAS) and Lichtman (MCB) groups, Harvard University.
September 2012 - present.
Lecturer, Harvard University.
Spring & Fall Semesters, 2015.
Associate researcher, Biophenics Platform, Institut Curie Translational Research
Department
September 2010 - September 2012.
Computational Biologist, Imaging Platform, Broad Institute of MIT and Harvard,
June 2007 - August 2010.
Member of the Technical Staff, Mitsubishi Electric Research Laboratory (MERL)



January 1999 - September 2001

Software Quality Assurance Engineer, Harlequin, Inc., Cambridge, MA
October 1997 - December 1998

Software Engineer, Parametric Technology Corporation, Waltham, MA
November 1995 - October 1997

Technical Support Engineer, Advanced Visual Systems, Inc., Waltham, MA
April 1995 - November 1995

Software Engineer, Evans & Sutherland Computer Corp., Salt Lake City, UT
August 1994 - March 1995

Tools Programmer, Sculptured Software, Salt Lake City, UT
January 1994 - August 1994

Software Quality Assurance Programmer, Evans & Sutherland Computer Corp.,

SLC, UT
June 1989 - January 1994

Service, Professional, and Volunteer Activities

Reviewer, Nature Methods, Bioinformatics, BMC Medical Imaging, ICML, Cytometry:
Part A, Trans. on Graphics, IJIG, TMI, SIGGRAPH, EGSR, TVCG, jgt

Member of Town Meeting, Arlington, MA (elected 2009 for a two year term)
Organizing team, MIT IAP Mystery Hunt, 2000, 2002, 2005

Graduate Resident Tutor (i.e., R.A.), MIT East Campus Undergraduate Dormitory,
1999-2003

Issued U.S. Patents

Method and Apparatus for Multi-Phase Rendering, Richard Waters, Ronald Perry,
Thouis Jones, and Larry Seiler

Anti-Aliasing with Line Samples, Thouis Jones and Ronald Perry

Continuous Memoization, Ronald Perry and Thouis Jones

Detail-Directed Hierarchical Distance Fields, Sarah Frisken, Ronald Perry, and Thouis
Jones

Sculpting Objects Using Detail-Directed Hierarchical Distance Fields, Sarah Frisken,
Ronald Perry, and Thouis Jones

Game Playing with Individual Anonymous Laser Pointers, Thouis Jones and Ronald
Perry

Customized Model Construction via a Network Interface, Ronald Perry, Sarah Frisken,
and Thouis Jones

Representing A Color Gamut with a Hierarchical Distance Field, Ronald Perry, Sarah
Frisken, and Thouis Jones

One-pass super-resolution images, William Freeman, Thouis Jones

Skills

Software design and implementation. Open source development principles.
Image processing, machine learning, Ul development, cluster processing.
Python, Matlab, C, C++. MySQL, SQLite. OS X, Linux, Unix. git, SVN.

Deep Learning, Machine learning, Bayesian methods, statistics.
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