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	EDUCATION/TRAINING  (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	YEAR(s)
	FIELD OF STUDY

	Duke University, Durham, NC
	B.A.
	1974
	Zoology & Chem.

	Harvard University, Cambridge, MA
	Ph.D.
	1984
	Biochem. & Mol. Biol.


Professional Experience:

1984
Scientist, Biogen Research Corporation, Cambridge, MA

1985-1986
Research Fellow, Anatomy, Univ. Calif., San Francisco

1986-1998
Assistant/Associate Professor of Genetics, Harvard Medical School

1997-present
Director of the Lipper Center for Computational Genetics

1998-present
Professor of Genetics, Harvard Medical School

2002-present 
Director of the Harvard/MIT DOE Genomes-to-Life Center

2004-present 
Director of the Harvard/MIT/WashU NHGRI CEGS

Honors, Awards, & Scientific Memberships:  

1974-1975
National Science Foundation Predoctoral Fellow 

1985-1986
Life Sciences Research Foundation Fellow

1976
National Science Foundation Program Project Grant Review Committee

1986-1997
Howard Hughes Medical Institute

1988,1992,1994
Department of Energy Genome Project Grant Review Committee

1990
NIH Genome Study Section Grant Review 

1990
Co-founder of MIT, Stanford, & GTC Genome Sequencing Centers

1994-1997
National Center for Human Genome Research  Review Committee 

2001-present
NIH BISTI, Pioneer, DOE Sloan Fellow grant review committees

Editorial Boards
Nature/EMBO-MSB, Genome Biology, Omics, BioMedNet

Editorial Reviewer
Nature (&NG, NB), Science, PNAS, Genome Research, NAR

Scientific Boards
GTC, GPC, Caliper, BeyondGenomics, Xeotron, Helicos, Genomatica, Codon
Selected Publications:   (see also http://arep.med.harvard.edu)

121. Shendure, J, Porreca, GJ, Reppas, NB, Lin, X, McCutcheon, JP, Rosenbaum, AM, Wang, MD , Zhang, K, Mitra, RD, Church, GM (2005) Accurate Multiplex Polony Sequencing of an Evolved Bacterial Genome Science 309(5741):1728-32. 

120. Gao, Y & Church G (2005) Improving molecular cancer class discovery through sparse non-negative matrix factorization. Bioinformatics (in press). 

119. Magalhaes, J, Church, GM (2005) Cells discover fire: employing reactive oxygen species in development and aging. Experimental Gerontology Oct 11. 

118. Lindell, D, Jaffe, JD, Johnson, ZI, Church, GM & Chisholm, SW (2005) Photosynthesis genes in marine viruses yield proteins during host infection. Nature Oct 12. 

117. de Magalhaes JP, Church GM. (2005) Genomes optimize reproduction: aging as a consequence of the developmental program. Physiology 20:252-9. 

116. Ahmad R, Nguyen DH, Wingerd MA, Church GM, Steffen MA. (2005) Molecular Weight Assessment of Proteins in Total Proteome Profiles Using 1D-PAGE and LC/MS/MS. Proteome Sci. 3(1):6 

115. Kharchenko, P, Vitkup, D & Church, GM (2005) Expression dynamics of a cellular metabolic network. (MSB doi:10.1038/msb4100023, 2-Aug-2005 . 

114. Zhu, Z, Shendure J, & Church, GM (2005) Discovering Functional Transcription Factor Combinations in the Human Cell Cycle. Genome Research 15(6):848-55. 

113. Petti,A & Church, GM (2005) A Network of Transcriptionally Coordinated Functional Modules in Saccharomyces cerevisiae. Genome Research Sep;15(9):1298-306. 

112. Dudley, A, Janse, D, Church, GM (2005) A global view of pleiotropy and phenotypically derived gene function in yeast. Nature/EMBO Molecular Systems Biology msb4100004-E1-E11 (open access). 

111. Choe SE, Boutros M, Michelson AM, Church GM, Halfon MS. Preferred analysis methods for Affymetrix GeneChips revealed by a wholly defined control dataset. Genome Biol. 2005;6(2):R16. 

110. Estrada, B, . Choe,SE, Gisselbrecht, S, Michaud, S, Raj, L, Busser, B, Halfon, MS, Church, GM and Michelson, AM (2005) Dissecting Mesoderm Development with a Targeted Compendium of Gene Expression Profiles. (submitted). 

109. Tian J, Gong H, Sheng N, Zhou X, Gulari E, Gao X, & Church GM (2004) Accurate Multiplex Gene Synthesis from Programmable DNA Chips. Nature 432: 1050-4.

108. Segre, D, DeLuna, A, Church, GM, Kishony, R (2004) Modular epistasis in yeast metabolism (Nature Genetics Dec 12). 

105. Leptos, KC, Sarracino, DA, Church, GM (2004) MapQuant: A New Open-Source Software for Large-Scale Protein Quantitation. Proteomics in press. http://arep.med.harvard.edu/proteins

104. Grainger DC, Overton TW, Reppas N, Wade JT, Tamai E, Hobman JL, Constantinidou C, Struhl K, Church G and Busby, SJW (2004) Genomic studies with Escherichia coli MelR protein: applications of chromatin immunoprecipitation and microarrays. Submitted. 

103. Jaffe, JD, Stange-Thomann, N, Smith, C, DeCaprio, D, Sheila Fisher, S, Butler, J, Calvo, S, Elkins, T, FitzGerald, MG, Hafez, N, Kodira CD, Major J, Wang S, Wilkinson, J, Nicol, R, Nusbaum, C, Birren, B, Berg, HC, Church GM (2004) The complete genome and proteome of Mycoplasma mobile. Genome Research in press.. 

102. Shendure J, Mitra R, Varma C, Church GM (2004) Advanced Sequencing Technologies: Methods and Goals. Nature Reviews of Genetics May;5(5):335-44. 

101.Mikkilineni V, Mitra RD, Merritt J, DiTonno JR, Church GM, Ogunnaike B, Edwards JS. Digital quantitative measurements of gene expression. Biotechnol Bioeng. 2004 Apr 20;86(2):117-24. 

100. Catic, A, Collins, C, Church, GM and Hidde L. Ploegh, HL (2004) Preferred in vivo ubiquitination sites. Submitted Jan 2004 

99. Bulyk,ML, McGuire, AM, Masuda,N, and Church, GM (2004) A Motif Co-Occurrence Approach for Genome-Wide Prediction of Transcription-Factor-Binding Sites in Escherichia coli Genome Research 14(2):201-8.
96. Janse, DM, Crosas,B Finley,D, & Church, GM (2004) Localization to the Proteasome is Sufficient for Degradation. J. Biol Chem Mar 23.
95. Grad, Y, Roth, FP, Halfon, MS, and Church, GM (2004) Prediction of similarly-acting cis-regulatory modules by subsequence profiling and comparative genomics in D. melanogaster. In revision at Bioinformatics.
94. Kim, J, Kirchevsky, A, Grad, Y, Hayes, GD, Kosik, KS, Church, GM & Ruvkun, G. (2004) Identification of many microRNAs that copurify with polyribosomes in mammalian neurons. PNAS 101(1):360-5.
92. Lelandais, G, Le Crom,S, Devaux, F, Vialette, S, Church, GM, Jacq, C and Marc,P (2003) yMGV : a cross-species expression data mining tool. Nucleic Acids Res. 90001 D323-D325. 
91. Aach JA, Church GM. (2003) Mathematical models of diffusion-constrained polymerase chain reactions: basis of high-throughput nucleic acid assays and simple self-organizing systems. J Theor. Biol. May 7;228(1):31-46.  
90. Segre, D, Zucker, J, Katz, J, Lin, X, D'haeseleer, P, Rindone, W, Karchenko, P, Nguyen, D, Wright, M, and Church, GM (2003) From annotated genomes to metabolic flux models and kinetic parameter fitting. Omics 7:301-16. (Biospice special issue) 
89. Zhu,J, Shendure,J, Mitra, RD, Church, GM (2003) Single Molecule Profiling of Alternative Pre-mRNA Splicing. 

 HYPERLINK "http://www.sciencemag.org/cgi/content/full/301/5634/836?ijkey=TyuHui1qxxdFQ&keytype=ref&siteid=sci" Science. 301(5634):836-8. 
88. Vitkup,D, Sander,C, Church,GM (2003) The Amino-acid Mutational Spectrum of Human Genetic Disease. Genome Biol. 4: R72. 
86. King, OD, Lee, JC, Dudley, AM, Janse, DM, Church, GM, Roth, FP (2003) Predicting Phenotype from Patterns of Annotation. ISMB 2003; Bioinformatics. 2003 Jul;19 Suppl 1:I183-I189. 

85. Grad Y, Kim J, Aach J, Hayes G, Reinhart B, Church GM, Ruvkun G. (2003) Computational and Experimental Identification of C. elegans microRNAs Molecular Cell May;11(5):1253-63. 

84. Merritt, J, DiTonno, JR, Mitra, RD, Church, GM, Edwards, JS (2003) Functional characterization of mutant yeast PGK1 within the context of the whole cell. Nucleic Acids Research 2003 Aug 1;31(15):e84. . 

83. Anderson, LM, Choe,SE, Yukhananov, RY, Hopfner, RL, Church, GM, Pratt, RE, and Dzau, VJ (2003) Identification of a novel set of genes regulated by a unique LXRalpha-mediated Transcription Mechanism. J. biol. Chem. Apr 25;278(17):15252-60. 
82. Mitra,RD, Shendure,J, Olejnik,J, Olejnik,EK, and Church,GM (2003) Fluorescent in situ Sequencing on Polymerase Colonies. Analyt. Biochem. 320:55-65 Protocol & software supplements. 

81.Mitra, RD, Butty, V, Shendure, J, Williams, BR, Housman, DE, and Church, GM (2003) Digital Genotyping and Haplotyping with Polymerase Colonies. Proc Natl Acad Sci USA. May 13;100(10):5926-31. 

80. Jaffe JD, Berg, HC, Church GM (2003) Proteogenomic mapping reveals genomic structure and novel proteins undetected by computational algorithms. Proteomics in press 

79. Yao, MWM, Lim, H, Schust, DJ, Choe, SE, Farago, A, Ding, Y, Michaud, S, Church, GM, Maas, RL (2003) Gene expression profiling reveals progesterone-mediated cell cycle and immunoregulatory roles of Hoxa-10 in the pre-implantation uterus . Molecular Endocrinology 17(4):610-27.
78. Masuda N. and Church GM (2003) Regulatory Network of acid resistances genes in Escherichia coli. Molecular Microbiology 48 (3), 699-712. 

77. Selinger, DW, Saxena, RM, Cheung, KJ, Church, GM, and Rosenow, C (2003) Global RNA half-life analysis in Escherichia coli reveals positional patterns of transcript degradation . Genome Research 13(2):216-23. 

76. Cheung, KJ, Badarinarayana,V, Selinger, D, Janse, D, and Church, GM (2002) A microarray-based antibiotic screen identifies a regulatory role for supercoiling in the osmotic stress response of Escherichia coli . Genome Research Feb;13(2):206-15. 

75. Segre, D, Vitkup, D, and Church, GM (2002) Analysis of optimality in natural and perturbed metabolic networks . Proc. Nat. Acad. Sci USA 99: 15112-7. Supplement 

74. Sudarsanam,P., Pilpel,Y, and Church, G.M. (2002) Genome-wide co-occurrence of promoter elements reveals a cis-regulatory cassette of rRNA transcription motifs in S. cerevisiae . Genome Research 12: 1723-1731 

73. Steffen, M, Petti, A, D'haeseleer, P, Aach,J, and Church, GM (2002) Automated Modelling of Signal Transduction Networks. BMC Bioinformatics 3:23. 

72. Masuda, N. and Church, GM. (2002) Global Analysis of Escherichia coli Gene Expression during the Overexpression of the Response Regulator EvgA . J Bacteriol. 2002 Nov;184(22):6225-34. 

71. Wright, M and Church,GM (2002) An Open-source Oligonucleotide Microarray Probe Standard for Human and Mouse . Nat Biotechnol. 2002 Nov;20(11):1082-3. 

70. Shendure, J & Church, GM (2002) Computational discovery of sense-antisense transcription in the mouse and human genomes . Genome Biology 3:1-14 . Supplements: antisense &HumMus. 

69. Halfon, MS, Grad, Y, Church, GM, and Michelson, AM (2002) Computation-based discovery of related transcriptional regulatory modules and motifs from a combinatorial model. Genome Research 12: 1019-1028. 

68. Schilling, CH, Covert, MW, Famili, I, Church, GM, Edwards, JS, Palsson, BO (2002) Genome-scale metabolic model of Helicobacter pylori 26695. J Bacteriol. 2002 Aug;184(16):4582-93. 

67. Dudley, AM, Aach, J, Steffen, MA, and Church, GM (2002) Measuring absolute expression with microarrays using a calibrated reference sample and an extended signal intensity range. Proc. Nat. Acad. Sci. USA 99:7554-7559. Supplement. 

66. Cohen, B, Pilpel,Y, Mitra, R, Church,GM (2002) Discrimination between Paralogs using Microarray Analysis: Application to the Yap1p and Yap2p Transcriptional Networks. Mol Biol Cell. 2002 May;13(5):1608-14. 

65. Lee M-LT, Bulyk ML, Whitmore GA, Church GM. A statistical model for investigating binding probabilities of DNA nucleotide sequences using microarrays . Biometrics 58(4):981-8. 

64. Zhu, Z, Pilpel, Y, and Church, GM (2002) Computational Identification of Transcription Factor Binding Sites via a Transcription-factor-centric Clustering (TFCC) Algorithm. J. Molec. Biol. 318: 71-81 

63. Bulyk ML, Johnson PLF, Church GM. (2002) Nucleotides of transcription factor binding sites exert interdependent effects on the binding affinities of transcription factors. Nucleic Acids Research 30:1255-1261. 

62. Weber, G, Jay Shendure, J, Tanenbaum, DM, Church GM, and Meyerson M (2002) Microbial sequence identification by computational subtraction of the human transcriptome. Nature Genetics 30(2):141-2. 

61. Badarinarayana, V, Estep, PW, Shendure, J, Edwards, J, Tavazoie, S, Lam, F and Church, GM (2001) Selection analyses of insertional mutants using subgenic-resolution arrays; Nature Biotechnology 19: 1060-5.(web supplement) 

60. Ge, H, Church, GM, Vidal, M (2001) Correlation between transcriptome and interactome data obtained from S. cerevisiae. Nature Genetics, Dec;29(4):482-6. 

59. Pilpel, Y, Sudarsanam, P and Church, GM (2001) Identifying regulatory networks by combinatorial analysis of promoter elements . Nature Genetics 29(2):153-9. (Supplementary info). 

58. Chen, T, Jaffe, JD. and Church, GM (2001) Algorithms for Identifying Protein Cross-links via Tandem Mass Spectrometry . Recomb 2001. J Comput Biol. 8(6):571-583. 

57. Aach, J and Church, GM (2001) Aligning gene expression time series with time warping algorithms. Bioinformatics 17:495-508. (web supplement) 1-8. 

56. Bulyk, ML, Choo, Y., Huang, X, and Church, G.M. (2001) Exploring DNA binding specificities of zinc fingers with DNA microarrays . Proc. Nat. Acad. Sci USA 98: 7158-7163. Supplement. 

55. Aach, J., Bulyk, ML., Church, GM, Comander, J, Derti, A. Shendure, J (2001) Computational comparison of two draft sequences of the human genome. Nature 409, 856-859. (web supplements -software- & -doc-) 

54. Selinger, D., Cheung, K., Mei, R., Johanson, E.M., Richmond, C., Blattner, F.R., Lockhart, D., and Church, G.M. (2000) RNA expression analysis using a 30 base pair resolution Escherichia coli genome array. Nature Biotechnology 18, 1262-7. (Suppl. data and software) 

53. Jamshidi, N., Edwards, J.S., Fahland, T, Church, G.M., Palsson, B.O. (2001) Dynamic simulation of the human red blood cell metabolic network. Bioinformatics 17: 286-287. (Supplementary software) 

52. Hoehe, M.R. Kopke, K, Wendel,B, Rohde, K, Flachmeier, C, Kidd, KK, Berrettini,WH and Church, GM (2000) Sequence Variability and Candidate Gene Analysis in Complex Disease: Association of mu Opioid Receptor Gene Variation with Substance Dependence. Human Molec. Genetics 9: 2895-2908. (Software) 

51. Cohen, B.A., Mitra, R.D., Hughes, J.D., and Church, G.M. (2000) A computational analysis of whole genome expression data reveals chromosomal domains of gene expression. Nature Genetics Oct;26(2):183-186. 

50. Livesey, F.J., Furukawa, T., Steffen, M.A., Church, G.M., and Cepko, C.L., (2000) Microarray analysis of the transcriptional network controlled by the photoreceptor homeobox gene Crx . Current Biology 10: 301-310. 

49. Mcguire, A.M. and Church, G.M., (2000) Predicting regulons and their cis-regulatory motifs by comparative genomics. Nucleic Acids Research 28:4523-30. 

46. McGuire, A.M., Hughes, J.D., and Church, G.M. (2000) Conservation of DNA regulatory motifs and discovery of new motifs in microbial genomes. Genome Res. 2000;10 744-757 supplementary info 

45. Chen, T., Kao, M., Tepel, M., Rush, J., Church, G.M. (2000) A dynamic programming approach to de novo peptide sequencing via tandem mass spectrometry . 11th Annual ACM-SIAM Symp. of Discrete Algorithms pp. 389-398. 

44. Johnson, J.M. and Church, G.M. (2000) Predicting ligand-binding function in families of bacterial receptors. . Proc. Nat. Acad. Sci USA 97(8):3965-70. (Supplement). 

42. Cheng, Y. and Church, G.M. (2000) Biclustering of expresssion data. ISMB 2000. (Supplement. & Java version). 

41. Hughes, J.D., Estep, P.W., Tavazoie, S. and Church, G.M. (2000) Computational identification of cis-regulatory elements associated with functionally coherent groups of genes in Saccharomyces cerevisiae. J. Molec. Biol. 296: 1205-1214. 

40. Aach, J., Rindone, W., Church, G.M. (2000) Systematic management and analysis of yeast gene expression data . Genome Research 10: 431-445.

 HYPERLINK "http://arep.med.harvard.edu/ExpressDB/" 
ExpressDB 

39. Mitra, R. and Church, G.M. (1999) In situ localized amplification and contact replication of many individual DNA molecules.  Nucleic Acids Res. 27(24):e34; pp.1-6. 

38. Tavazoie, S., Hughes, J.D., Campbell, M.J., Cho, R.J., and Church, G.M. (1999) Systematic determination of genetic network architecture. Nature Genetics 22:281-5. 

37. Bulyk, M.L., Gentalen, E. Lockhart, D.J.,  Church, G.M. (1999) Quantifying DNA-protein interactions by double-stranded DNA arrays. Nature Biotechnology 17: 573-7. 

5. Sussman, J.L., Holbrook, S.R., Warrant, R.W., Church, G.M., and Kim, S.-H. (1978) Crystal structure of yeast phenylalanine transfer RNA I. Crystallographic refinement. J. Mol. Biol. 123: 607-630.               PDB ID: 6TNA 

2. Church, G.M., Sussman, J.L., and Kim, S.-H. (1977) Secondary structural complementarity between DNA and proteins. Proc. Nat. Acad. Sci. USA 74: 1458-1462.
Selected patents:

Church, G.M., Bulyk, M.L., & Choo, Y (2002) WO 02/18648 Analysis of binding interactions 

Church, G.M. & Bulyk, M.L. (2001) US # 6,326,489 Surface-bound, bimolecular, double-stranded DNA arrays 

Church, G.M. (2001) WO 01/68671 Method of making protein arrays 

Church, G.M. & Mitra (2000) WO 00/53812 Replica amplification of nucleic acid arrays. (also US # 6,432,360) 

Church, G.M., Deamer, D.W., Branton, D., Baldarelli, R., Kasianowicz, J. (1998) US # 5,795,782 Characterization of individual polymer molecules based on monomer-interface interactions. 

Church, G.M. and Kieffer-Higgins, S. (1992) WO 92/21079A1 Parallel Sequential Reactor. 

Church, G.M. and Kieffer-Higgins, S. (1992) US # 5,149,625 Multiplex analysis of DNA. 

Church, G.M., and Kieffer-Higgins, S. (1989) US # 4,924,124 Multiplex sequencing. 

[image: image1.wmf]
Recent reviews & book contributions:

Shendure, J, Mitra, R, Varma, C,  Church, GM (2004) Advanced Sequencing Technologies: methods and goals.  Nature Reviews of Genetics in press.
Selinger, D., Wright, M, Church, G.M. (2003) On the complete determination of biological systems . Trends in Biotechnology (in press) 

Church, G.M. (2002) in Scientific American's "Understanding the Genome". 

Other Support

	Name of Individual:
	Church, George M.

	Active/Pending
	Active

	Project # (Principal Investigator):
	(P.I. George Church, Harvard/MIT)

	Source:
	DOE-GTL

	Title of Project (and/or Subproject):
	Microbial Ecology, Proteogenomics & Computational Optima

	Dates of Approved/Proposed Project:
	2/01/03-1/31/08

	 Our role in this project is to study proteomics and cell models for Prochlorococcus  and Pseudomonas.

	Overlap (for each individual):
	There is no overlap with other grants.

	Active/Pending
	Active

	Project # (Principal Investigator):
	 (P.I. Dale Larson., HMS)

	Source:
	NIH

	Title of Project (and/or Subproject):
	Development of an unlabeled macromolecule detector

	Dates of Approved/Proposed Project:
	07/01/02-06/30/07

	Our role is providing macromolecules for testing nm-resolution optics

	Overlap (for each individual):
	There is no overlap with other grants.

	Active/Pending
	Active

	Project # (Principal Investigator):
	(P.I Leonard Zon, The Children's Hospital)

	Source:
	NIH  

	Title of Project (and/or Subproject):
	Comparative Approach to the Hematopoietic Stem Cell

	Dates of Approved/Proposed Project:
	9/30/02-8/31/05

	Overlap (for each individual):
	There is no overlap with other grants.                                                        

	Active/Pending
	Active

	Project #(Principal Investigator):
	(P.I. Ron Tompkins)

	Source:
	NIH

	Title of Project (and/or Subproject):
	Inflammation and the Host Response to Injury

	Dates of Approved/Proposed Project:
	4/01/03-3/31/08

	Our role in this project is to develop and provide novel methods for microarray experiments and computational interpretation especially in the context of mammalian inflammation and trauma.
	

	Overlap (for each individual):
	There is no overlap with other grants.

	Active/Pending
	Approved

	Project #(Principal Investigator):

Source:
	P50 GM068763-01 (P.I. Andrew Murray)

NIH NIGMS

	Title of Project (and/or Subproject):
	Modular Systems biology 

	Dates of Approved/Proposed Project:
	4/01/03-3/31/08

	Our role  is to develop novel modeling methods for yeast gene expression networks.
	

	Overlap (for each individual):
	There is no overlap with other grants.


	Active/Pending
	Approved

	Project #(Principal Investigator):

Source:
	(P.I. George Church)

NIH NHGRI

	Title of Project (and/or Subproject):
	Molecular and Genomic Imaging Center

	Dates of Approved/Proposed Project:
	4/01/04-3/31/09

	Our role  is to develop polony technology for resequencing of DNA and RNA in stem cells

	Overlap (for each individual):
	There is no overlap with other grants.
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