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1. Personal Statement 
 
I am a mathematician and computational biologist with a track record of developing novel algorithms, statistical 
methods and machine learning to successfully address unsolved biological problems. I am driven by a passion to 
understand, predict and design biomolecular systems in a way that impacts biomedical applications and synthetic 
biology at many scales.  
 
My lab has focused specifically on developing new methods in probabilistic modeling that exploit the huge and 
increasing corpus of natural and synthetic sequence diversity. My lab continues to build on our early success of 
predicting 3D structures from sequences alone using undirected graphical models of covariation; Over the past five 
years we have developed methods that accelerate structural biology with applications to cryoEM, crystallography, 
protein design and computed 3D structures of thousands of proteins with unknown folds, complexes and RNA 



 

interactions as well as flexible, dynamic and even disordered protein ensembles. To address our newest challenges 
in protein design we have adapted and developed deep neural methods particularly those that have been so 
successful in other areas such as in natural language processing. We are applying and testing these in tightknit 
collaborations with experimental groups (i) designing focused libraries of high affinity, specific nanobodies, 
antibodies that bypass the need for expensive rounds of selection or labor intensive specificity assays and (ii) design 
and prediction of proteins that induce membranes compartmentalization and potentially biostasis in human cells  
 
A second goal of my lab has is to transform our ability to predict the consequences of genetic variation to predict 
the effect of mutations for disease and drug response. We are now expanding our focus here to address the challenge 
of unexplained microbial resistance to antibiotics. After the success of discovering he effect of combinations of 
mutations on protein function and disease phenotypes, we were encouraged to develop these methodologies to scale 
genome-wide in bacterial sequences. Our initial work on resistance in N. gonorrhea, recently published, showed the 
promise of these approaches to identify genetic dependencies.   
 
My lab in Systems Biology at Harvard Medical School and my affiliation with the Broad puts me in a perfect 
position to engage in deep collaborations with diverse experimentalists and theorists across the campuses; nine of 
my twelve current students and postdocs work together with another lab.  
 

 
 
B. Positions and Honors 
1982-1984   Clinical Research Officer, Wyeth Pharmaceuticals 
1984-1990   Clinical Research Officer, Merck, Sharp and Dohme 
2012-2014   Instructor, Systems Biology, Harvard Medical School  
2014-2017         Assistant Professor, Systems Biology, Harvard Medical School 
2018-present   Associate Professor, Systems Biology, Harvard Medical School 
2017-present         Associate Member, The Broad Institute, MIT and Harvard.  
 
2016        ICSB Overton Award for outstanding accomplishment  in the early to mid stage of career with significant 

contribution to the field of computational biolog 
2018        CZI Ben Barres Early Career Acceleration Award  
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D. Additional Information: Research Support and/or Scholastic Performance  
 
DARPA W911NF1920017 (Silver and Marks CoPIs)              
 12/1/2018-5/31/2020 
DARPA Design and Engineering of Biostasis Proteins     
Cellular stasis. We are designing intrinsically disordered proteins inspired by polyextremophile eukaryotes to reversibly 
and non-specifically pause biological activity in human cells. This technology has far-reaching therapeutic and 
commercial applications 
Role: Co- PI 
 

CZI Chan Zuckerberg Initiative 2018-191853                                 12/1/2018-
11/30/2023.                                                                                                                     Neurodegeneration Challenge 
Network Ben Barres Early Career Acceleration Award 

Computational discovery tools for large-scale structure determination of macromolecules, of conformational changes and 
for quantitative prediction of effects human genetic variants in neurodegenerative disease  
Role: PI 
 
NIH R01GM120574 (G. Montelione)     09/01/2017-06/30/2021  
Membrane Protein Structure Using Evolutionary Couplings and Sparse NMR Data   
This collaboration aims to develop the EC-NMR method for (i) higher success rates for membrane proteins structure 
determination than either ECs or NMR alone can achieve. In particular, this aims to develop methods for structure 
determination of large membrane proteins that have been mostly   inaccessible to NMR studies previously and (ii) Use 
ECs with NMR to identify allosteric states of proteins with sparse NMR data. 
Role: Co-Investigator 
 
IARPA 2660011824505 (P. Silver)                                                     06/04/2018-12/03/2021 
Rapid Tests for Signatures of Genetic Engineering in Biological Samples 
We will address how to detect potentially hazardous DNA sequences that have been engineered or  
are signatures of pandemics. 
Role: Co-Investigator 
 



 

Deans Innovation Grant (Kruse, Rudner, Marks)           09/01/2018-08/31/2020 
Nutrient Sensing and Spore Germination  
We seek to define the germination signal transduction pathway in molecular terms, taking an integrative approach 
combining genetic, biochemical, structural, and computational methods. A complete molecular dissection of germination 
will facilitate the development of treatments that inhibit germination or inappropriately induce it, leaving cells vulnerable 
to standard antibacterial therapies. 
Role: Co-PI 
 
Completed Research Support 
 
NIH R01GM106303 (Sander, C.)                                   05/03/2013 – 09/30/2017  
Accelerated determination of 3D structures of large proteins and protein complexes and functional interpretation   
The project aims to broadly apply and improve our recently published computational technology for the prediction of 3D 
protein structures, including large complexes, from sequence information; and, for the functional interpretation of 
evolutionary constraints in both known and previously unknown structures. We will also predict functional hotspots, 
ligand-binding sites over and above those that can be detected by conservation of single residues alone.  The new 
technology exploits the power of evolutionary information made accessible because of two advances: (1) the enormous 
increase in protein sequence information based on advances in DNA sequencing technology and (2) our recent algorithm 
for extracting evolutionary constraints based on the maximum entropy principle. 
Role: Co-Investigator 
 
NIHP50GM107618  (Sorger, P)                                                    07/01/2014-05/31/2017          
Systems Pharmacology Center Grant 
One FTA, postdoctoral researcher 
The computational biologists, physician-scientists and pharmacologists in the Laboratory of Systems Pharmacology will 
apply a combined measure-model approach to understanding the mechanisms of action of therapeutic drugs in multiple 
disease areas. They will develop and apply new tools to (i) investigate the factors that determine the therapeutic index of 
drugs at a single cell level and in tissues (ii) apply knowledge of cellular networks to develop a rational approach to 
combination therapy (iii) identify and qualify new drug targets for significant unmet medical needs. Success with our 
approach will advance personalized medicine and reduce the frequency of late-stage failure in drug discovery, thereby 
reducing the cost of new medicines. 
Role: Co-Investigator 


