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 R  ESEARCH  I  NTERESTS 

 Computational  genomics:  developing  robust  analysis  and  visualization  tools  that  employ  cutting-edge 
 technologies,  such  as  deep  learning,  to  enable  fundamental  discovery  in  biology  and  improve  human 
 health. 

 E  DUCATION 

 2004-2009  Ph.D. in Computer Science 
 University of Washington  , Seattle, WA 
 Thesis:  Activity Analysis of Sign Language Video 
 Advisors: Richard Ladner and Eve Riskin 

 2002-2004  M.S. in Computer Science 
 University of Washington  , Seattle, WA 
 Thesis:  Grammar-based Compression of DNA Sequences 
 Advisor: Richard Ladner 

 1997-2001  B.S. in Computer Science and Mathematics (summa cum laude) 
 Tufts University  , Medford, MA 

 E  XPERIENCE 

 2021-present  Senior Scientist                                                             Broad Institute of MIT and Harvard 

 2023-2024 

 Senior  scientist  working  at  the  intersection  of  computational  biology,  deep  learning, 
 and genome regulation. 

 * Developed novel deep learning models for interpreting DNA methylation and 
 chromatin accessibility from Nanopore sequencing, advancing understanding of cell 
 state and epigenetic memory. 
 * Led analysis for the dGTEx consortium, integrating hundreds of single-cell and 
 spatial multi-omic datasets from dozens of tissues to build a comprehensive 
 regulatory atlas across developmental time. 
 * Designed and maintained scalable pipelines for single-cell multiomic assays (scRNA 
 + scATAC), supporting experiments with over 1 million cells. 
 * Created visual analytics tools for interpreting deep learning predictions, multiomic 
 patterns, and regulatory element function. 
 * Drove scientific vision for large collaborative projects, contributed to multiple 
 publications, and supervised junior team members. 

 Technology Transfer Engineer                                             INRIA Startup Studio (France) 
 Principal software engineer in incubator, hardening existing research technology and 
 inventing new methods for CellEMax, a cancer therapy startup.  Created new deep 
 learning algorithm for early detection of cell death from microscopy images; built 
 single cell gene analysis pipeline; fortified and expanded microscopy image analysis 
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 2019-2021 
 2014-2019 
 2012-2014 

 pipeline; developed support software to automate experimental results and increase 
 the speed at which biologists can evaluate their methods. 

 Assistant Professor, non-tenure track            Aiden Lab at Baylor College of Medicine 
 Staff Scientist                                                       Aiden Lab at Baylor College of Medicine 
 Computational Biologist                                                  Aiden Lab at the Broad Institute 
 Chief  computationalist  in  biological  lab  focused  on  3D  reconstruction  of  the  genome. 
 Devised  analyses  and  software  for  novel  assay  combining  whole  genome  bisulfite 
 sequencing  and  proximity  ligation;  supervised  project  employing  deep  learning  for 
 feature  annotation;  created  one-click  data  pipeline  for  analysis  of  whole  genome 
 sequencing  Hi-C  experiments;  invented  algorithms  for  diploid  analysis  and  feature 
 detection;  built  Java  software  for  visualization  of  massive  data  sets;  and  helped 
 author  scientific  papers  describing  our  work.  Oversaw  widespread  adoption  of  the 
 software  by  the  larger  research  community  via  publication  and  forum  creation, 
 including  as  the  standard  for  NHGRI  consortia.  Managed  lab's  data  production  for  the 
 ENCODE  consortium.  Other  projects  include  ancestral  genome  reconstruction  and 
 reconciling  the  results  of  diverse  proximity  ligation  experiments  via  linear  algebraic 
 techniques. Code at  https://github.com/aidenlab/juicer  and 
 https://github.com/aidenlab/juicebox 

 2010-2011  Postdoctoral  Researcher  in  Computer  Vision,  Massachusetts  Institute  of 
 Technology,  Center  for  Biological  and  Computational  Learning:  Built  an  object 
 recognition  system  for  aerial  video  that  includes  refinement  of  neuromorphic 
 features,  dictionary  learning  and  feature  selection,  classification,  and  tracking.  Other 
 projects  include  action  recognition  in  real-world  video  data,  semi-supervised  learning 
 on large image datasets, and experiments on crowd-sourcing for vision tasks. 

 2009-2010  Postdoctoral  Researcher  in  Computer  Vision,  INRIA  (France),  Willow  project  : 
 Classification  of  person  attributes  from  video  data  to  aid  sociologists  in  describing 
 and  analyzing  change  over  time.  We  extract  facial  descriptors  and  train  a  classifier 
 via  semi-supervised  learning  on  image  and  video  data  to  predict  attributes  on 
 movies. 

 2006-2009  MobileASL  :  Compressing  sign  language  video  to  enable  deaf  users  to  communicate 
 via  mobile  phone.  We  automatically  recognize  activity  specific  to  sign  language 
 video,  such  as  turn-taking  and  finger  spelling,  and  adjust  parameters  in  real-time  to 
 save power and bits while preserving intelligibility. 

 2005-2006  Multimedia  :  Broadcasting  compressed  variable  bit  rate  movies  to  satisfy 
 video-on-demand.  Casting  this  problem  as  a  version  of  generalized  windows 
 scheduling, we achieve low delay with a practical and efficient algorithm. 

 2005  MultiStage  :  Compressing  video  to  obtain  constant  quality  at  a  target  average  bit 
 rate.  We  mapped  the  problem  of  bit  allocation  to  the  multiple  choice  knapsack 
 problem  and  implemented  our  solution  inside  H.264,  the  newest  standard  for  video 
 compression. 

 2004-2005  Auction  Theory  :  Selling  items  to  impatient  bidders.  We  prove  bounds  on  the 
 competitiveness  of  deterministic  and  randomized  algorithms  compared  with  the 
 optimal offline solution. 
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 2002-2004  DNASequitur  :  Compressing  DNA  sequences.  We  apply  a  linear  time  grammar 
 compression algorithm that creates a unique grammar for DNA. 

 1998-2002  Software  developer  in  image  processing,  National  Institutes  of  Health,  Bethesda, 
 MD:  Important  member  of  a  programming  team  that  is  developing  a  general-purpose 
 image-processing  product  to  support  research  in  the  NIH  intramural  program.  The 
 MIPAV  (Medical  Image  Processing,  Analysis,  and  Visualization)  application  enables 
 quantitative  analysis  and  visualization  of  medical  images  to  support  NIH  scientists 
 and  physicians.  Java  software  modules  implemented  include  automated  image 
 registration  technique  used  in  a  variety  of  physician  research;  surface  visualization 
 tool  for  modeling  structures  found  in  medical  images;  interactive  “intelligent  scissors” 
 tool  for  delineating  tumors;  and  reusable  graph  component  used  in  analysis  of  image 
 data 
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