Christopher B. Burge

ADDRESS Dept. of Biology, MIT
31 Ames St., 68-223A
617-258-5997 (phone)
617-452-2936 (fax)
http://genes.mit.edu/burgelab
cburge@mit.edu

EDUCATION

Stanford Univ., Dept. of Mathematics & Program in Cancer Biology, Stanford, CA
Ph.D. in Computational Biology, 1997

Stanford University, Stanford, CA
B.S. in Biological Sciences, with distinction, 1990

PRIMARY FACULTY APPOINTMENTS

Massachusetts Institute of Technology, Department of Biology, Cambridge, MA
Associate Professor, with tenure, 2006 - present

Whitehead Career Development Associate Professor, 2004 — 2006

Assistant Professor, 2002 - 2004

Bioinformatics Fellow, 1999 - 2002

OTHER APPOINTMENTS

Massachusetts Institute of Technology, Division of Biological Engineering, Cambridge, MA
Joint Appointment, 2005 - present

Broad Institute of MIT and Harvard, Cambridge, MA

Associate Member, 2004 - present

MAJOR RESEARCH INTERESTS
* Mechanisms and regulation of pre-mRNA splicing
* MicroRNAs: genomics, expression, and role in gene regulation

+ Identification and modeling of genes and cis-regulatory nucleic acid motifs
* Prediction of genes, splicing patterns, and splicing phenotypes of genetic variations

PREVIOUS PROFESSIONAL EXPERIENCE

Laboratory of Dr. Phillip A. Sharp, Center for Cancer Research, MIT, Cambridge, MA
Postdoctoral Fellow, 1997-1999. RNA splicing, molecular evolution.

Laboratory of Dr. Samuel Karlin, Dept. of Mathematics, Stanford Univ., Stanford, CA
Graduate Fellow, 1992-1997. Computational gene identification, mathematical biology.

Laboratory of Dr. Samuel Karlin, Dept. of Mathematics, Stanford Univ., Stanford, CA
Research Assistant, 1991-1992. Algorithms for DNA sequence analysis and alignment.

WHO-sponsored Reconstructive Surgery Project, Managua, Nicaragua
Volunteer Technical/Computer Specialist



AWARDS AND FELLOWSHIPS

Schering-Plough Research Institute Award, Awarded by the ASBMB, 2007

Named Whitehead Career Development Associate Professor, 2004

Searle Scholar Award, 2003

Technology Review TR100 Young Innovator’s Award, 2002

Overton Prize for Computational Biology, Awarded by the Intl. Society for Comp. Biol., 2001
Burroughs Wellcome Fund Functional Genomics Innovation Award, 2000

NSF / Alfred P. Sloan Foundation Postdoctoral Fellowship in Molecular Evolution, 1998-1999
NSF Pre-Doctoral Fellowship in Mathematical Biology, 1992-1995

Phi Beta Kappa, Stanford University, 1989

Undergraduate Research Opportunitites Major Grant, Stanford University, 1989

Dean’s Award for Academic Achievement, Stanford University, 1988

TEACHING

Primary Instructor, “Foundations of Computational and Systems Biology” (7.91/7.36/BE.490),
2002-pres. (with A. Keating, M. Yaffe)

Primary Instructor, “Biotechnology II: Project Lab” (7.16), 2004-pres. (with D. Sabatini)

Guest Instructor, “Nucleic Acids” (7.77), 2003, 2004, 2005 (D. Bartel, U. Rajbhandary)

Guest Instructor, “Methods and Logic” (7.50), 2002, 2003 (various instructors)

Lecturer, MIT summer course, “Bioinformatics” (20.01s), 2000-2002

Lecturer, MIT IAP course, “Statistical Physics in Biology” (8.398), 2002

Primary Instructor, MIT IAP course, “Statistics for Biology Graduate Students”, 1998

SERVICE

Chair, Computational and Systems Biology Seminar Series Committee, MIT, 2002-pres.

Chair, Session on “RNA Transcripts”, CSHL Conf. Functional Elements in Mammalian Genomes, 2004
Chair, Session on “MicroRNAs and Gene Regulation”, ISMB-2005, Detroit, MI, 2005

Chair, Workshop on “Bioinformatics”, RNA Society Annual Meeting, Banff, Canada, 2005

Chair, Session on “Genetic Regulation”, 5" CSHL Genome Informatics Meeting, New York, 2005
Scientific Advisory Board, Yale University Genome Center, 2003-pres.

Member, Broad Institute/Biology Dept. Junior Faculty Search Committee, 2005

Editorial Board, BMC Bioinformatics and BMC Genomics, 2004-pres.

Editorial Board, RNA, PLoS Computational Biology, 2005-pres.

Member, Computational and Systems Biology Initiative, MIT, 2002-pres.

Ad Hoc Grant Reviewer, NIH, GENOME and ENCODE study sections, 2000-2004

Ad Hoc Grant Reviewer, NSF, BIOINFO study section, 2001

Program Committee, Georgia Tech. Intl. Conf. on Bioinfo., Atlanta, GA, 1999, 2001

Program Committee, Workshop on Genome Informatics, Tokyo, Japan, 1998,1999

Guest Editor, special issue of the journal “Bioinformatics” (Vol. 15, No. 11), 1999

Reviewer for Cell, Genome Biology, Genome Research, J. Mol. Biol., Molecular Cell, various years
Reviewer for Nature, Nature Genetics, PLoS Biology, PNAS, Science, various years

INVENTIONS

1997 Genscan software for gene structure prediction (copyrighted)

2000 GenomeScan software for gene structure prediction (copyrighted)

2004 Vertebrate miRNA and systems and methods of detection thereof (patent pending)
2004 Methods for identifying sequences and chemicals that modulate splicing



Completed Grants

“Whole Genome Approaches to Pre-mRNA Splicing Specificity and Regulation”

Burroughs Wellcome Fund Functional Genomics Innovation Award

PI: Christopher Burge, co-Pl: Phillip Sharp

Dates: Aug., 2000 - Jul., 2004.

The maijor goals of this project are: 1) to understand splicing specificity and regulation in

simple eukaryotes using computational and experimental approaches; and 2) to study the functional
and evolutionary significance of the rare class of “U12-type” introns.

“Acquisition of Computational Systems for Systems Biology Research in the MIT BioMicro Center”
National Science Foundation

Pl: Peter Sorger, co-Pls: Christopher Burge, Amy Keating, Bruce Tidor

Dates: Aug., 2002 — Jul., 2004.

Funding for an integrated system of high performance computers to support research in bioinformatics,
structural biology, and image informatics.

Current Grants

“Computational Analysis of Vertebrate RNA Splicing”

National Institutes of Health Grant 1 R0O1 HG02439-01

PI: Christopher Burge

Dates: Feb., 2002 - Jan., 2007.

The maijor goals of this proposal are: 1) to develop an improved understanding of the sequence
Requirements for recognition of the 5’ splice signal, 3’ splice signal and branch signal by the vertebrate
nuclear pre-mRNA splicing machinery; 2) to use computational and experimental methods to identify and
characterize intronic and exonic splicing enhancers and repressors; and 3) to encode accumulated
knowledge of splicing rules in computer programs which: a) simulate splicing of pre-mRNAs; b) predict the
locations and exon-intron structures of genes in genomic DNA sequences; and c) predict the splicing
phenotypes of genetic variations in exons or introns.

“‘CRNCS: Bioinformatics of Alternative Splicing in the Nervous Sytem”

National Science Foundation/National Institutes of Health

PI: Christopher Burge, co-Pls: Tomaso Poggio, Phillip Sharp

Dates: Sep., 2002 — Sep., 2007.

A combination of primarily computational and secondarily experimental approaches will be used to address
three fundamental questions about alternative splicing in the nervous system: 1) What cis-elements (RNA
sequence motifs) in alternative exons or introns regulate splicing and which of these are neural-specific?
2) Which trans-factors recognize these motifs and how do these factors confer neural specificity? 3) What
pathways or processes occurring in neurons are regulated by alternative splicing? These goals will be
addressed using an interdisciplinary approach involving close cooperation between a computational
biology lab (Burge), a statistical learning lab (Poggio) and a molecular biology lab (Sharp).

“Computational Biology of Gene Expression”

Searle Scholars Program

PI: Christopher Burge

Dates: June 1, 2003 — May 31, 2006.

Methods will be developed and applied to: 1) identify microRNA genes in genomic DNA, 2) predict the
regulatory targets of microRNAs; and 3) analyze microRNA gene promoters to understand regulation of
microRNA gene expression.

“Computational Prediction of Alternative Splicing”
NIH 1 RO3 LM08536-01R03 2/1/05 — 1/31/07



PI: Christopher Burge

Dates: Feb. 1, 2005 — Jan. 31, 2007

Development of improved pair-hidden Markov model algorithms for prediction of novel alternative
splicing events conserved between two or more genomes, and experimental tests of predictions.

Inventions

1998 Genscan software for gene structure prediction

2001 GenomeScan software for gene structure prediction

2004 Vertebrate miRNA and systems and methods of detection thereof (patent pending)
2004 Methods for identifying sequences and chemicals that modulate splicing
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