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A. Positions and Honors. (任命和荣誉)
Positions and Employment:
Postdoctoral, Stanford University, 1966-67, 
Assistant Professor of Biology and Chemistry, MIT, 1967-71, 
Associate Professor of Biology and Chemistry, MIT, 1971-76, 
Visiting Scientist, Department of Biological Sciences, University of California, Santa Barbara,1975-76, 
Professor of Biochemistry and Biophysics, MIT 1976-92, 
John D. and Catherine T. MacArthur Professor of Biochemistry and Biophysics, MIT 1992-97, 
Professor and Member, The Skaggs Institute for Chemical Biology, The Scripps Research Institute, 1997-2000, 
Ernest & Jean Hahn Professor of Molecular Biology and Chemistry, The Scripps Research Institute 2000-present.
Other Experience and Professional Memberships: (Partial Listing) 
National Institutes of Health Study Section on Physiological Chemistry; 
Chairman, Division of Biological Chemistry, American Chemical Society;

Chairman, Annual Symposium of the Protein Society; 
Chairman, Awards Committee, American Society for Biochemistry and Molecular Biology; 
Member, International Organizing Committee, Assorted International Workshops on Transfer RNA. 
Editorial Boards: (Past and present) 
Accounts of Chemical Research; 
Archives of Biochemistry and Biophysics; 
Biochemistry; 
Biopolymers; 
International Journal of Biological Macromolecules; 
Journal of Biological Chemistry; 
Nucleic Acids Research; 
Proceedings of the National Academy of Sciences USA; 
Trends in Biochemical Sciences; 
University Books; 
European Journal of Biochemistry; Protein Science.
Selected Honors : 
Alfred P. Sloan Fellow, 1970-72; 
American Chemical Society Pfizer Award in Enzyme Chemistry, 1978; 
Elected Fellow, American Association for Advancement of Science, 1985; 
Elected Member, American Academy of Arts and Sciences, 1987; 
National Institutes of Health Merit Award, 1989;
Elected Member, National Academy of Sciences, 1990; 
Elected Member, American Philosophical Society, 1999;

Biophysical Society Emily M. Gray Award (co-recipient), 2000; 
Elected Member, Institute of Medicine, 2005; 
Chinese Biopharmaceutical Association Brilliant Achievement Award, 2006; 
The Stein and Moore Award, 2007.
B. Selected peer-reviewed publications (from 450 papers) （研究论文选，从共450篇选） 

Total number of manuscripts published, in press or submitted (excluding abstracts) is 450.

Cantor, C. R. and Schimmel, P. R. (1980).  Biophysical Chemistry (3 volumes) Part I: The Conformation of Biological Macromolecules. Part II: Techniques for the Study of Biological Structure and Function. Part III: The Behavior of Biological Macromolecules. 1369pp.  (San Francisco, W. H. Freeman).

Putney, S. D. and Schimmel, P. R. (1981). An Aminoacyl tRNA Synthetase Binds to a Specific DNA Sequence and Regulates Its Gene Transcription, Nature 291: 632-635.

Putney, S. D., Royal, N. J., Neuman de Vegvar, H., Herlihy, W. C., Biemann, K. and Schimmel, P. (1981).  Primary Structure of a Large Aminoacyl tRNA Synthetase, Science 213: 1497-1501.

Jasin, M., Regan, L. and Schimmel, P. (1983). Modular Arrangement of Functional Domains Along the Sequence of an Aminoacyl tRNA Synthetase, Nature 306: 441-447.

Putney, S.D., Herlihy, W.C. , Schimmel, P.R. (1983). A New Troponin T Isotype and cDNA Clones for 13 Muscle Proteins, Found By Shotgun Sequencing of a Rabbit Muscle cDNA Library, Nature 302: 718-721.

Jasin, M., Regan, L. and Schimmel, P. (1984). Dispensable Pieces of an Aminoacyl tRNA Synthetase Which Activate the Catalytic Site, Cell 36: 1089-1095.

Webster, T., Tsai, H., Kula, M., Mackie, G. and Schimmel, P. (1984).  Specific Sequence Homology and Three-Dimensional Structure of an Aminoacyl Transfer RNA Synthetase, Science 226: 1315-1317.

Ho, C., Jasin, M., and Schimmel, P. (1985). Amino Acid Replacements That Compensate for a Large Polypeptide Deletion in an Enzyme, Science 229: 389-393.

Edwards, H. and Schimmel, P. (1987). An E. coli Aminoacyl tRNA Synthetase Can Substitute for Yeast Mitochondrial Enzyme Function in vivo. Cell 51: 643-649.

Starzyk, R. M., Webster, T. A., and Schimmel, P. (1987). Evidence for Insertion of Dispensable Sequences into a Nucleotide Fold.  Science 237: 1614-1618.

Clarke, Neil D., Lien, Donald C. and Schimmel, P. (1988). Cassette Mutagenesis Can Provide Evidence for a Structure-Function Motif in a Protein of Unknown Structure. Science 240: 521-523.

Hou, Y.-M. and Schimmel, P. (1988). A Simple Structural Feature is a Major Determinant of the Identity of a Transfer RNA. Nature 333: 140-145.

Francklyn, C. and Schimmel, P. (1989). RNA Minihelices Can Be Aminoacylated with Alanine. Nature 337: 478-481.

Musier-Forsyth, K., Usman, N., Scaringe, S., Doudna, J., Green, R. and Schimmel, P. (1991). Specificity for Aminoacylation of an RNA Helix: An Unpaired, Exocylic Amino Group in the Minor Groove. Science 253: 784-786.

Francklyn, C., Shi, J.-P. and Schimmel, P. (1992). Overlapping Nucleotide Determinants for Specific Aminoacylation of RNA Microhelices. Science 255: 1121-1125.

Musier-Forsyth, K. and Schimmel, P. (1992). Functional Contacts of a tRNA Synthetase with 2'-Hydroxyl Groups in the RNA Minor Groove. Nature 357: 513-515.

Schmidt, E. and Schimmel, P. (1994). Mutational Isolation of a Sieve for Editing in a Transfer RNA Synthetase. Science 264: 265-267

Auld, D. S. and Schimmel, P. (1995). Switching Recognition of Two tRNA Synthetases with an Amino Acid Swap in a Designed Peptide. Science 267: 1994-1996.

Lin, L., Hale, S. P. and Schimmel, P. (1996). Aminoacylation Error Correction. Nature 384: 33-34.

Hale, S. P., Auld, D. S., Schmidt, E., and Schimmel, P. (1997). Discrete Nucleotides in tRNA for Editing and Aminoacylation. Science 276: 1250-1252.

Wakasugi, K. and Schimmel, P. (1999). Two distinct cytokines released from a human aminoacyl tRNA synthetase. Science 284: 147-151.

Ribas de Pouplana, L. and Schimmel, P. (2001). Two classes of tRNA synthetases suggested by sterically compatible dockings on tRNA acceptor stems. Cell 104: 191-193.

Döring, V., Mootz, H. D., Nangle, L. A., Hendrickson, T. L., De Crécy-Lagard, V., Schimmel, P.* and Marlière, P.* (2001) (*Corresponding authors). Enlarging the amino acid set of Escherichia coli by infiltration of the valine coding pathway. Science 292: 501-504.
Tamura, K.  and Schimmel, P. (2004). Chiral selective aminoacylation of an RNA minihelix. Science 305: 1253.
Reader, J. S., Ordoukhanian, P. T., Kim, J-G., de Crécy-Lagard, V., Hwang, I., Farrand, S., and Schimmel, P. (2005). Major biocontrol of plant turmors targets tRNA synthetase. Science 309: 1533
Lee, J. W., Beebe, K., Nangle, L. A., Jang, J., Longo-Guess, C. M., Cook, S. A., Davisson, M. T., Sundberg, J. P., Schimmel, P., and Ackerman, S. L. (2006). Editing-defective tRNA synthetase causes protein misfolding and neurodegeneration in the sticky mouse. Nature 443: 50-55.
Beebe, K., Mock, M., Merriman, E., and Schimmel, P. (2008). Distinct domains of tRNA synthetase recognize the same base pair. Nature 451: 90-94.
Guo, M., Chong, Y. E., Yang, X.-L., and  Schimmel, P. (2009). The C-Ala domain brings together editing and aminoacylation functions on a single tRNA. Science 325: 744-747.
Guo, M., Chong, Y. E., Shapiro, R., Beebe, K., Yang, X.-L., and Schimmel, P. (2009). Mistranslation from Serine Paradox Caused by AlaRS Recognition Dilemma, Nature, in press.

C. Paul Schimmel’s Achievements （Paul Schimmel院士的 业绩）

Paul Schimmel is Ernest and Jean Hahn Professor at The Skaggs Institute for Chemical Biology at The Scripps Research Institute. He formerly was the John D. and Catherine T. MacArthur Professor of Biochemistry and Biophysics in the Department of Biology at MIT. His major research activities have concentrated on the decoding of genetic information, with emphasis on the rules of the universal genetic code which are established through aminoacylation reactions catalyzed by a group of enzymes known as aminoacyl tRNA synthetases. The latter are believed by many to be among the first enzymes to arise on this planet in the early stages of the evolution of life. 

His laboratory uncovered what has been referred to as an early, “second genetic code” that relates specific sequences/structures in small RNA oligonucleotides to specific aminoacylations. The work at the time (1988) was widely discussed and was described on the front pages of the New York Times, the China Daily, and other papers throughout the world. This RNA code is considered to give critical insights into the development of the modern genetic code and protein synthesis.

He and his coworkers were also among the first to use genetic methods to establish the modular design of aminoacyl tRNA synthetases, with distinct functional units for amino acid activation, for specific tRNA binding, and for the assembly of quaternary structures. He later showed how this design relates to the operational RNA code and its relationship to the genetic code. In recent work he combined these concepts with a rationale for the two structural classes of the 20 synthetases. These two classes have long been known but the reason for them has been unclear. In his investigations, structural information was used to show how the simultaneous binding of two synthetases on one tRNA could lead to two distinct classes that, in turn, could also explain much of the table of codons that make up the genetic code. 

In other work he showed that a novel module in certain synthetases acts in concert with transfer RNA to enhance the accuracy of the genetic code by an error correction mechanism. This work led to the discovery that, by disruption of this error correction mechanism, living cells can incorporate into proteins substantial amounts of a noncanonical amino acid. Recent experiments in collaboration with investigators at Jackson Laboratories have connected editing defects with errors of protein synthesis. These errors, in turn, lead to the unfolded protein response and neurological disorders. 

Other recent work in the Schimmel laboratory forged a link between protein synthesis and signal transduction pathways in human cells. In particular, they demonstrated that a human tRNA synthetase could be split into two distinct cytokines. In subsequent studies, they established a role for specific human tRNA synthetases in pathways for angiogenesis. This work has led to efforts to commercialize applications of human synthetases to treat diseases such as macular degeneration and cancer.

Finally, in a separate line of research published back in 1983, Schimmel developed the concept of what are now known as ESTs (expressed sequence tags) and the strategy of shotgun sequencing, approaches that several years later were adopted for the human genome project. The ESTs provide a way to identify all genes that are expressed in a specific tissue, such as muscle among others. Nature magazine listed Schimmel’s work on the development of ESTs as one of the four key developments that launched the human genome project (Nature volume 409, p. 862 (2001). 

Author or co-author of more than 400 scientific papers and of a widely used three volume textbook on biophysical chemistry, he was named to the American Chemical Society's Pfizer Award in Enzyme Chemistry, as co-recipient of the Biophysical Society’s Emily M. Gray Award for significant contributions to education in biophysics, recipient of the Stein and Moore Award of the Protein Society, of the Perlman Award (Lecture) of the American Chemical Society, and of the Chinese Biopharmaceutical Association’s Brilliant Achievement Award. He was also elected to membership in the American Academy of Arts and Sciences, the National Academy of Sciences, the American Philosophical Society, and the Institute of Medicine. In addition to these honors and awards, Ohio Wesleyan University (his undergraduate alma mater) conferred on him an honorary Doctor of Science Degree. 

He has given many honorary name lectures including among others the Peter Debye Lectures (Cornell University), the Sherman Beychok Lecture (Columbia University), the Reilly Lectures (University of Notre Dame), the Mildred Cohn Lecture (University of Pennsylvania School of Medicine), the University Lecture Series (University of Texas Health Sciences Center (Dallas)), the Stanley Gill Memorial Lecture (University of Colorado), the Sir Hans Krebs Lecture (Sheffield, UK), the Nucleic Acids Award Lecture (Biochemical Society and Royal Society of Chemistry, UK), Henry Kamin Lecture (Duke University), the Perlman Lecture Award (American Chemical Society), the Marker Lecture Series (Pennsylvania State University), and the Alexander  Rich Lecture (MIT). He has been active in many scientific and academic organizations and committees, including service as Chairman of the Division of Biological Chemistry of the American Chemical Society and as an editorial board member of ten different scientific journals. 

Having a longstanding interest in the applications of basic biomedical research to human health, Schimmel holds several patents and is a cofounder or founding director of eleven biotechnology companies, of which six(Alkermes, Inc., Alnylam Pharmaceuticals, Inc., Sirtris Pharmaceuticals (sold to Glaxo in 2008), Cubist Pharmaceuticals, Inc., Momenta Pharmaceuticals, Inc., Repligen Corporation) became  publicly traded. These companies are developing new therapies for human diseases and disorders.
D. Paul Schimmel’s Patents（Paul Schimmel的专利）
\
	Number
	Patent No.
	Patent Name

	1
	7,524,646
	Method for diversifying the chemical composition of proteins produced in vivo by genetically disabling the editing function of their aminoacyl tRNA synthetases 

	2
	7,521,215
	Human aminoacyl-tRNA synthetase polypeptides useful for the regulation of angiogenesis 

	3
	7,476,651
	Tryptophanyl-tRNA synthetase-derived polypeptides useful for the regulation of angiogenesis 

	4
	7,413,885
	Tryptophanyl-tRNA synthetase-derived polypeptides useful for the regulation of angiogenesis 

	5
	7,276,335
	Designing compounds specifically inhibiting ribonucleic acid function 

	6
	7,273,844
	Tryptophanyl-tRNA synthetase-derived polypeptides useful for the regulation of angiogenesis 

	7
	7,144,984
	Human aminoacyl-tRNA synthetase polypeptides useful for the regulation of angiogenesis 

	8
	7,067,126
	Human aminoacyl-tRNA synthetase polypeptides useful for the regulation of angiogenesis 

	9
	6,903,189
	Human aminoacyl-tRNA synthetase polypeptides useful for the regulation of angiogenesis 

	10
	6,446,032
	Designing compounds specifically inhibiting ribonucleic acid by binding to the minor groove 

	11
	5,912,140
	Recombinant pneumocystis carinii aminoacyl tRNA synthetase genes, tester strains and assays 

	12
	5,801,013
	Helicobacter aminoacyl-tRNA synthetase proteins, nucleic acids and strains comprising same 

	13
	5,798,240
	Recombinant mycobacterial methionyl-tRNA synthetase genes and methods of use therefore 

	14
	5,759,833
	Human isoleucyl-tRNA synthetase proteins, nucleic acids and tester strains comprising same 

	15
	5,756,327
	Recombinant mycobacterial isoleucyl-tRNA synthetase genes, tester strains and assays 

	16
	5,656,470
	Recombinant mycobacterial seryl-tRNA synthetase genes, tester strains and assays 

	17
	5,629,188
	Human alanyl-tRNA synthetase proteins, nucleic acids and tester strains comprising same 

	18
	5,229,458
	Powder coating of particulate thermoset resin and olefin-maleic anhydride copolymer 

	19
	5,032,681
	LEU3 gene sequence of S. cerevisiae and use in regulation of amino acid synthesis 

	20
	4,963,487
	Method for deletion of a gene from a bacteria 

	21
	4,952,501
	Method for analyzing and synthesizing functional polypeptide sequences for assembly into enhanced or multi-functional proteins 

	22
	4,902,505
	Chimeric peptides for neuropeptide delivery through the blood-brain barrier 

	23
	4,870,159
	LEU3 gene sequence of S. cerevisiae and use in regulation of amino acid synthesis 

	24
	4,774,180
	Construction and application of polyproteins 

	25
	4,713,337
	Method for deletion of a gene from a bacteria 

	26
	4,521,509
	Method for degrading DNA 
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