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	Humboldt Universität, Berlin, Germany
	M.Sc.
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	Physics

	Freie Universität, Berlin, Germany
	Ph.D.
	01/03
	Biochemistry

	Weizmann Institute of Science, Rehovot, Israel
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A. Personal Statement

The goal of my current research is to establish that DNA shape plays a crucial role in many complex biological processes such as gene regulation and chromatin organization, and to develop methodologies for the study of the non-linear effects of sequence on DNA structure on a genome wide basis. My recent publications were credited as having created an entire new field of DNA shape analysis, which indicates that I am well prepared for the large scale DNA shape prediction proposed here. My postdoctoral training at the Weizmann Institute of Science in Rehovot, Israel, with Zippi Shakked provided me with the expertise to use crystal structures for validating DNA structure predictions. I expanded my knowledge in biology during my postdoctoral training with Barry Honig at Columbia University. My productivity as a Postdoc led to several high impact publications, among which is a full article in Nature. I assumed my current faculty position at the University of Southern California as Assistant Professor of Biological Sciences. Eight graduate students have joined my lab, and four of them have had publications in high-impact journals. Noteworthy are publications in Cell, Cell Reports, PNAS, and Nucleic Acids Research. Three of our publications won a RECOMB/ISMB award as one of the 10 most influential papers annually in the fields of systems biology and regulatory genomics, and one paper was selected as an NAR Breakthrough Article. I published or have in press 24 peer-reviewed publications since joining USC in the fall of 2010, including multiple papers in journals such as Cell, Nature, and PNAS. These publications established the field of genome-wide DNA shape predictions and its application to predict transcription factor-DNA binding specificities using a combination of DNA sequence and shape in statistical machine learning approaches. I have formed multiple collaborations with experimental laboratories at USC and around the world. I received joint appointments as Assistant Professor of Chemistry, Physics, and Computer Science, and as a Full Member of the USC Norris Comprehensive Cancer Center at the Keck School of Medicine. My first graduate student received the university-wide Ph.D. Achievement Award. In summary, my record of strong scientific publications, leadership responsibilities, successful mentoring, and multiple collaborations prepared me well for the research relevant to this proposal.

B. Positions and Honors

Positions and Employment

2013-present	Joint Appointment as Assistant Professor of Computer Science, Department of Computer Science, Viterbi School of Engineering, USC
2012-present	Joint Appointment as Assistant Professor of Physics and Astronomy, Department of Physics and Astronomy, USC
2011-present	Joint Appointment as Assistant Professor of Chemistry, Department of Chemistry, USC
2011-present	Member, USC Norris Comprehensive Cancer Center, Keck School of Medicine, USC
2010-present	Assistant Professor of Biological Sciences, Molecular and Computational Biology Program, Department of Biological Sciences, USC
2009-2010	Associate Research Scientist, Howard Hughes Medical Institute, Center for Computational Biology and Bioinformatics, Dept. of Biochemistry and Molecular Biophysics, Columbia University
2006-2008	Postdoctoral Research Associate, Howard Hughes Medical Institute, Center for Computational Biology and Bioinformatics, Dept. of Biochemistry and Molecular Biophysics, Columbia University
2003-2005	Postdoctoral Fellow, Department of Structural Biology, Weizmann Institute of Science, Rehovot, Israel

Other Experience and Professional Memberships

2015	Grant reviewer, Human Frontiers Science Program (HFSP), Strasbourg, France
2014	Ad hoc member, NIH study section “Genome, Computational Biology and Technology (GCAT)”, National Institutes of Health, Bethesda, USA
2014	Ad hoc reviewer, NSF CAREER awards, National Science Foundation, Arlington, USA
2014	Grant reviewer, Biotechnology and Biological Sciences Research Council (BBRC), London, UK
2014	Grant reviewer, Medical Research Council (MRC), London, UK
2014	Grant reviewer, Los Alamos National Laboratory, Los Alamos, NM, USA
2014	Co-applicant for Workshop “Rules of protein-DNA recognition: computational and experimental advances” in 2015, Banff International Research Station for Mathematical Innovation and Discovery, Canada
2012-	Panel Member, HHMI Review Panel, Howard Hughes Medical Institute
2012-	Grant reviewer, Israel Science Foundation, Jerusalem, Israel
2011-	Faculty Member, Faculty of 1000 in Biology (Structural Biology, Section Structure: Transcription and Translation)
2010-	Associate Editor, BMC Bioinformatics, BMC series, BioMed Central, London, United Kingdom
2010-	Editorial Board Member, J. Biomol. Struct. Dyn., Adenine Press, Albany, New York
2010-	Grant reviewer, Wellcome Trust, London, United Kingdom
2004-	Manuscript reviewer for Nat. Struct. Mol. Biol. (multiple), Nat. Commun. (multiple), Proc. Natl. Acad. Sci. USA (multiple), Gen. Res. (multiple), Dev. Cell, Gene, PLoS Comput. Biol. (multiple), Nucleic Acids Res. (multiple), J. Mol. Biol. (multiple), Bioinformatics (multiple), Protein Sci., PLoS One (multiple), BMC Bioinform. (multiple), FEBS Letters, J. Struct. Biol., Biophys. J. (multiple), Biochemistry (multiple), Biopolymers, Photochem. Photobiol., J. Biomol. Struct. Dyn. (multiple), Curr. Op. Struct. Biol. (multiple)

Honors

2014	Yang et al. Nucleic Acids Res. paper received a RECOMB/ISCB Top-10 Paper Award for being one of the ten most influential publications in the fields of regulatory and systems genomics in 2013/14
2014	Barozzi et al. Mol. Cell paper received a RECOMB/ISCB Top-10 Paper Award for being one of the ten most influential publications in the fields of regulatory and systems genomics in 2013/14
2014					Graduate School Mentoring Award, University of Southern California
2013	Alfred P. Sloan Research Fellow, Alfred P. Sloan Foundation, New York 
2013	Gordân et al. Cell Rep. paper received a RECOMB/ISCB Top-10 Paper Award for one of the ten most influential publications in regulatory and systems genomics in 2012/13
2013 	Lazarovici et al. PNAS paper received a RECOMB/ISCB Top-10 Paper Award for one of the ten most influential publications in regulatory and systems genomics in 2012/13
2013	Yang et al. Nucleic Acids Res. paper was selected as NAR Breakthrough Article and was highlighted on the cover of the NAR database issue
2012 	Slattery et al. Cell paper received the RECOMB/ISCB Top-10 Paper Award for one of the ten most influential publications in systems biology and regulatory genomics in 2011

C. Selected peer-reviewed publications (Selected from 37 peer-reviewed publications)

Most relevant to the current application

1. T. Zhou&,#, N. Shen&, L. Yang#, N. Abe, J. Horton, R.S. Mann, H.J. Bussemaker, R. Gordân*, and R. Rohs*. Quantitative modeling of transcription factor binding specificities using DNA shape. Proc. Natl. Acad. Sci. USA 112, 4654-4659 (2015). &Equal contribution. #Graduate students in Rohs lab. *Corresponding authors.
2. N. Abe, I. Dror&,#, L. Yang&,#, M. Slattery, T. Zhou#, H.J. Bussemaker, R. Rohs*, and R. S. Mann. Deconvolving the recognition of DNA sequence from shape. Cell 161, 307-318 (2015). &Equal contribution. #Graduate students in Rohs lab. *Corresponding author.
3. T. Hadzic, D. Park, K.C. Abruzzi, L. Yang#, J.S. Trigg, R. Rohs, M. Rosbash, and P.H. Taghert. Genome-wide features of neuroendocrine regulation in Drosophila by the basis helix-loop-helix transcription factor dimmed. Nucleic Acids Res. Published online (2015). #Graduate student in Rohs lab.
4. I. Barozzi, M. Simonatto, S. Bonifacio, L. Yang#, R. Rohs, S. Ghisletti, and G. Natoli. Co-regulation of transcription factor binding and nucleosome occupancy through DNA features of mammalian enhancers. Mol. Cell 54, 844-857 (2014). #Graduate student in Rohs lab.
5. L. Yang#, T. Zhou#, I. Dror#, A. Mathelier, W.W. Wasserman, R. Gordân, and R. Rohs*. TFBSshape: a motif database for DNA shape features of transcription factor binding sites. Nucleic Acids Res. 42, D148-D155 (2014). #Graduate students in Rohs lab. *Corresponding author.
6. I. Dror#, T. Zhou#, Y. Mandel-Gutfreund*, and R. Rohs*. Covariation between homeodomain transcription factors and the shape of their DNA binding sites. Nucleic Acids Res. 42, 430-441 (2014). #Graduate students in Rohs lab. *Corresponding authors.
7. T. Zhou#, L. Yang#, Y. Lu#, I. Dror#, A.C. Dantas Machado#, T. Ghane#, R. DiFelice# and R. Rohs*. DNAshape: a method for the high-throughput prediction of DNA structural features on a genome-wide scale. Nucleic Acids Res. 41, W56-W62 (2013). #Graduate students/postdoc/visiting scholars in Rohs lab. *Corresponding author.
8. R. Gordân, N. Shen&, I. Dror#,&, T. Zhou#,&, J. Horton, R. Rohs*, and M.L. Bulyk*. Genomic regions flanking E-box binding sites influence DNA binding specificity of bHLH transcription factors through DNA shape. Cell Rep. 3, 1093-1104 (2013). &Equal contributions. #Graduate students in Rohs lab. *Corresponding authors.

Additional recent publications of importance to the field (in chronological order)

9. A.C. Dantas Machado&,#, T. Zhou&,#, S. Rao&,#, P. Goel&,#, C. Rastogi&, A. Lazarovici, H.J. Bussemaker*, and R. Rohs*. Evolving insights on how cytosine methylation affects protein-DNA binding. Brief. Funct. Genomics 14, 61-73 (2015). 
10. T.-P. Chiu&,#, L. Yang&,#, T. Zhou#, B.J. Main, S.C.J. Parker, S.V. Nuzhdin, T.D. Tullius, and R. Rohs*. GBshape: a genome browser database for DNA shape annotations. Nucleic Acids Res. 43, D103-D109 (2015).
11. M. Slattery*, T. Zhou&,#, L. Yang&,#, A.C. Dantas Machado&,#, R. Gordân*, and R. Rohs*. Absence of a simple code: how transcription factors read the genome. Trends Biochem. Sci. 39, 381-399 (2014). &Equal contribution. #Graduate students in Rohs lab. *Corresponding authors.
12. A. Lazarovici, T. Zhou#,&, A. Shafer&, A.C. Dantas Machado#,&, T.R. Riley, R. Sandstrom, P.J. Sabo, Y. Lu#, R. Rohs*, J.A. Stamatoyannopoulos*, H.J. Bussemaker*. Probing DNA shape and methylation state on a genomic scale with DNase I. Proc. Natl. Acad. Sci. USA 110, 6376-6381 (2013) (direct submission). #Graduate students/postdoc in Rohs lab. *Corresponding authors.
13. M. Slattery, T. Riley, P. Liu, N. Abe, P. Gomez-Alcala, I. Dror#, T. Zhou#, R. Rohs*, B. Honig*, H. Bussemaker*, and R.S. Mann*. Cofactor binding evokes latent differences in DNA binding specificity between Hox proteins. Cell 147, 1270-1282 (2011). #USC graduate students in Rohs laboratory. *Corresponding authors.
14. R. Rohs*, X. Jin*, S.M. West, R. Joshi, B. Honig, and R.S. Mann. Origins of specificity in protein-DNA recognition. Ann. Rev. Biochem. 79, 233-269 (2010). *Equal contribution.
15. R. Rohs*, S.M. West*, A. Sosinsky, P. Liu, R.S. Mann, and B. Honig. The role of DNA shape in protein-DNA recognition. Nature 461, 1248-1253 (2009). PMCID 2793086. *Equal contribution.
16. R. Joshi, J. M. Passner*, R. Rohs*, R. Jain*, A. Sosinsky*, M. A. Crickmore, V. Jacob, A. K. Aggarwal, B. Honig, and R. S. Mann. Functional specificity of a Hox protein mediated by the recognition of minor groove structure. Cell 131, 530-43 (2007). PMCID 2709780. *Equal contribution.


D. Research Support

Ongoing Research Support

Project/Proposal Title: Alfred P. Sloan Research Fellowship
Role: PI; Source of Support: Alfred P. Sloan Foundation 
Total Award Amount: $50,000; Total Award Period Covered: 09/15/13 – 09/15/15

Project/Proposal Title: Genome analysis based on the integration of DNA sequence and shape
Role: PI; Source of Support: NIH/NIGMS (R01)
Total Award Amount: $1,255,884 (4 years); Total Award Period Covered: 02/01/14 – 01/31/18

Project/Proposal Title: Multi-scale modeling of genetic variation in a developmental network 
Role: multi-PI, co-PIs Nuzhdin (PD), DePace, Marjoram; Source of Support: NIH/NIGMS (U01)
Total Award Amount: $2,000,000 ($393,600 for Rohs); Total Award Period Covered: 09/30/13 – 06/30/17

Project/Proposal Title: Inferring gene regulatory circuitry from functional genomics data
Role: co-I, PI Bussemaker; Source of Support: NIH/NHGRI (R01)
Total Award Amount: $365,805 (Rohs); Total Award Period Covered: 07/15/13 – 06/30/16

Project/Proposal Title:  Collaborative Research: Experimental and computational studies of DNA binding by human paralogous transcription factors
Role: PI; Source of Support: NSF/MCB
Total Award Amount: $102,635 (reduced funding due to multiple NIH grants); Total Award Period Covered: 09/15/14 – 08/31/17


Completed Research Support

Project/Proposal Title: Deciphering molecular mechanisms of the tumor suppressor p53 in DNA recognition
Role: PI; Source of Support: American Cancer Society (IRG)
Total Award Amount: $30,000 (1 year); Total Award Period Covered: 07/01/12 – 06/30/13
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