
Amy E. Keating 
 

Department of Biology, 68-622 (617) 452-3398 (tel) 

Massachusetts Institute of Technology (617) 253-4043 (fax) 

77 Massachusetts Avenue keating@mit.edu 

Cambridge, MA 02139 http://keatinglab.mit.edu/ 

 

Professional Positions 

Head, Department of Biology 2022 – present 

Jay A. Stein Professor of Biology 2022 – present 

Associate Head, Department of Biology 2020 – 2022 

Member, Koch Institute for Integrative Cancer Research 2018 – present 

Professor of Biology and Biological Engineering, MIT 2015 – present 

Associate Professor of Biological Engineering, MIT 2014  

Associate Professor of Biology, MIT 2007 

Assistant Professor of Biology, MIT 2002 

Postdoctoral Fellow, Whitehead Institute and MIT 

 with Peter Kim and Bruce Tidor 1998 –2002 

 

Education 

Ph.D. Organic Chemistry   February 1998 

 University of California, Los Angeles 

Thesis: Molecular Mechanics, Quantum Mechanics and Direct Dynamics Applied to the Study of Organic Carbene 
Reactivity Advisors: Kendall N. Houk & Miguel Garcia-Garibay 

Special Student, Chemistry 1992 - 1993 

 Harvard University, Cambridge, MA 

A.B. Physics 1992 

 Harvard University, Cambridge, MA 

 

Teaching at MIT 

Research Experiences in BioPharma   

Principles of Biochemical Analysis  

Topics in Protein Biochemistry  

Topics in Chemical Biology  

Foundations of Computational and Systems Biology  
  
Professional Activities  
Faculty Advancement Network Fellow 2023 – 2024 
President-past of The Protein Society 2021 – 2022 
President of The Protein Society (elected) 2019 – 2021 
Alfred P. Sloan Foundation Computational and Evolutionary Molecular Biology  

fellowship selection committee  2018 – 2021 
President-elect of The Protein Society (elected) 2018 – 2019 
Member, Editorial Board of Protein Science 2016 – present  
Member, External Advisory Committee for the Dartmouth Institute for Biomolecular Targeting 2016 – 2021 
Co-chair, Proteins Gordon Conference (elected) 2013 
Director or Co-Director and NIH T32 co-PI, MIT Biology graduate program  2012 – 2022 
Member, Executive Council of the Protein Society (elected) 2012 – 2015 
Chair, Publications Committee of the Protein Society 2012 – 2015 
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Member, Editorial Board of Journal of Molecular Biology 2011 – 2023 
Member, Scientific Advisory Board, Protabit LLC 2011 – 2014 
Vice-chair, Proteins Gordon Conference 2011 

 

Awards and Honors (since 2000) 

Julius B. Kahn Lecture at Northwestern Medicine 

Georgina Sweet Award for Women in Quantitative Biomedical Science  

Director’s Transformative R01 award  

Irwin and Helen Sizer Career Development Chair  

Surdna Foundation Scholar Award  

Robert A. Swanson Career Development Chair  

Outstanding UROP Mentor Award  

Merck /MIT Collaboration Program Postdoctoral Fellowship  

Helen Hay Whitney Postdoctoral Fellowship  

Program in Mathematics and Molecular Biology Fellowship  
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13. Newman JR, Keating AE. (2003) Comprehensive identification of human bZIP interactions with coiled-coil arrays. 
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14. Fong JH, Keating AE, Singh M. (2004) Predicting specificity in bZIP coiled-coil protein interactions. Genome Biol. 
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34. Zizlsperger N, Keating AE. (2010) Specific coiled-coil interactions contribute to a global model of the structure of 
the spindle pole body. J Struct Biol. 170, 246-56. PMID: 20139001. 
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Bcl-2 proteins lead to cytochrome c release during latent Kaposi’s sarcoma-associated herpesvirus infection. Virus 
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64. Sirin S, Apgar JR, Bennett EM, Keating AE. (2016) AB-Bind: Antibody Binding Mutational Database for 
Computational Affinity Predictions. Protein Sci. 25, 393-409. PMCID: PMC4815335.  

65. Foight GW, Keating AE. (2016) Comparison of the peptide binding preferences of three closely related TRAF 
paralogs: TRAF2, TRAF3, and TRAF5. Protein Sci. 25, 1273-1289. PMCID: PMC4918428. 
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67. Rezaei Araghi R, Ryan JA, Letai A, Keating AE. (2016) Rapid Optimization of Mcl-1 Inhibitors using Stapled Peptide 
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68. Reich LL, Dutta S, Keating AE. (2016) Generating High-Accuracy Peptide-Binding Data in High Throughput with 
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69. Rezaei Araghi R, Keating AE. (2016) Designing helical peptide inhibitors of protein-protein interactions. Curr Opin 
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71. Rodríguez-Martínez JA, Reinke AW, Bhimsaria D, Keating AE, Ansari AZ. (2017) Combinatorial bZIP dimers display 
complex DNA-binding specificity landscapes. Elife. pii: e19272. PMCID: PMC5349851. 

72. Jenson JM, Ryan JA, Grant RA, Letai A, Keating AE. (2017) Epistatic mutations in PUMA BH3 drive an alternate 
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74. Frappier V, Duran M, Keating AE. (2017) PixelDB: Protein-peptide complexes annotated with structural 
conservation of the peptide binding mode. Protein Sci. 27: 276-285. PMCID: PMC5734312. 
75. Rezaei Araghi R, Bird GH, Ryan JA, Jenson JM, Godes M, Pritz JR, Grant RA, Letai A, Walensky LD, Keating AE. 
(2018) Iterative optimization yields Mcl-1-targeting stapled peptides with selective cytotoxicity to Mcl-1-dependent 
cancer cells. Proc Natl Acad Sci USA 115:E886-E895. PMCID: PMC5798337. 

76. Jenson JM, Xue V, Stretz L, Mandal T, Reich LL, Keating AE. (2018) Peptide design by optimization on a data-
parameterized protein interaction landscape. Proc Natl Acad Sci USA. 115(44):E10342-E10351. PMCID: 
PMC6217393. 

77. Frappier V, Jenson JM, Zhou J, Grigoryan G, Keating AE. (2019) Tertiary structural motif sequence statistics enable 
facile prediction and design of peptides that bind anti-apoptotic Bfl-1 and Mcl-1. Structure 27(4):606-617. PMCID: 
PMC6447450. 

78. Shemesh OA, Linghu C, Piatkevich KD, Goodwin D, Celiker OT, Gritton H, Romano M, Gao R, Yu CC, Tseng HA, 
Bensussen S, Narayan S, Yang CT, Freifeld L, Siciliano C, Gupta I, Wang J, Pak N, Yoon YG, Ullmann JFP, Guner-Ataman 
B, Noamany H, Sheinkopf ZR, Park WM, Asano S, Keating AE, Trimmer JS, Reimer J, Tolias A, Bear MF, Tye KM, Han 
X, Ahrens MB, Boyden ES. (2020) Precision Calcium Imaging of Dense Neural Populations via a Cell-Body-Targeted 
Calcium Indicator. Neuron S0896-6273(20)30398-6. PMCID: PMC7415598 

79. Linghu C, Johnson SL, Valdes PA, Shemesh OA, Park WM, Park D, Piatkevich KD, Wassie AT, Liu Y, An B, Barnes 
SA, Celiker OT, Yao CC, Yu CJ, Wang R, Adamala KP, Bear MF, Keating AE, Boyden ES. (2020) Spatial Multiplexing of 
Fluorescent Reporters for Imaging Signaling Network Dynamics. Cell. 183(6):1682-1698.e24. PMCID: PMC7771521 

80. Frappier V, Keating AE. (2021) Data-driven computational protein design. Curr Opin Struct Biol. 69: 63-69. 
PMCID: PMC8405559. 

81. Hwang T, Parker S, Hill SM, Ilunga MW, Grant RA, Mouneimne G, Keating AE. (2021) A distributed residue 
network permits conformational binding specificity in a conserved family of actin remodelers. eLife 
10:e70601 DOI: 10.7554/eLife.70601. PMCID: PMC8639148. 

82. Hwang T, Grant RA, Ilunga MW, Sivaraman V, Keating AE. (2021) Native proline-rich motifs exploit sequence 
context to target actin-remodeling Ena/VASP proteins. eLife 11:e70680 DOI: 0.7554/eLife.70680 PMCID: 
PMC8789275 

83. Swanson S, Sivarama V, Grigoryan G, Keating AE. (2022) Tertiary motifs as building blocks for the design of 
protein-binding peptides. Protein Science 31, e4322. DOI: 10.1002/pro.4322  
 
84. Halpin J, Whitney D, Rigoldi F, Sivaraman V, Singer A, Keating AE. (2022) Molecular determinants of TRAF6 
binding specificity suggest that native interaction partners are not optimized for affinity. Protein Science 31, 
e4429. DOI: 10.1002/pro.4429  

85. Li AJ, Lu M, Desta I, Sundar V, Grigoryan G, Keating AE. (2022) Neural network-derived Potts models for 
structure-based protein design using backbone atomic coordinates and tertiary motifs. Protein Science 32, e4554. 
DOI: 10.1002/pro.4554 

86. Aguilar F, Yu S, Grant RA, Swanson S, Ghose D, Su BG, Sarosiek KA, Keating AE. (2023) Peptides from human 
BNIP5 and PXT1 and non-native binders of pro-apoptotic BAK can directly activate or inhibit BAK-mediated 
membrane permeabilization. Structure. 31(3):265-281.e7. DOI: 10.1016/j.str.2023.01.001. 
 
87. Ghose DA, Przydzial KE, Mahoney EM, Laub MT, Keating AE. (2023) Marginal specificity in protein interactions 
constrains evolution of a paralogous family.  Proc Natl Acad Sci USA 120: e2221163120. DOI: 
10.1073/pnas.2221163120 
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89. Singer A, Ramos A, Keating AE. (2024) Elaboration of the Homer1 Recognition Landscape Reveals Incomplete 
Divergence of Paralogous EVH1 Domains. Protein Science 33, e5094. DOI: 10.1002/pro.5094.  

90. Savinov A, Swanson S, Keating AE, Li GW (2025) High-throughput computational discovery of inhibitory protein 
fragments with AlphaFold. Proc Natl Acad Sci U S A 122:e2322412122. DOI: 10.1073/pnas.2322412122. (bioRxiv. 
2024 DOI: 10.1101/2023.12.19.572389) 

91. Halpin JC, Keating AE. (2024) PairK: Pairwise k-mer alignment for quantifying protein motif conservation in 
disordered regions. Protein Science 34 e70004 DOI: 10.1002/pro.70004 

92. Birnbaum F, Jain S, Madry A, Keating AE. (2024) Jointly Embedding Protein Structures and Sequences through 
Residue Level Alignment. PRX Life 2, 043013 DOI: 10.1103/PRXLife.2.043013 

93. Lee HK, Chen J, Philips RL, Lee SG, Feng X, Wu Z, Liu C, Schultz AB, Dalzell M, Birnbaum F, Sexton JA, Keating 
AE, O'Shea JJ, Young NS, Villarino AV, Furth PA, Hennighausen L. (2025) STAT5B leukemic mutations, altering SH2 
tyrosine 665, have opposing impacts on immune gene programs. Life Science Alliance 8:e202503222 DOI: 
10.26508/lsa.202503222 (bioRxiv 2024 Dec 22:2024.12.20.629685. DOI: 10.1101/2024.12.20.6296850) 

94. Guan L, Keating AE (2025) Training Bias and Sequence Alignments Shape Protein-Peptide Docking by AlphaFold 
and Related Methods. Protein Sci. 34 e70331 DOI: 10.1002/pro.70331 

95. Ghose D, Swanson S, Birnbaum F, Britton D, Gan J, Mahoney E, Laub M, Keating, AE (2025) Design of specific 
peptide inhibitors of toxin-antitoxin-mediated anti-phage defense.  ACS Synth Bio 14, 4496 DOI: 
10.1021/acssynbio.5c00498 

96. Kosmatka J, Liu C, Halpin JC, Lim D, Davis JH, Keating AE (2026). A proteome-wide biochemical screen defines 
binding determinants of the core autophagy protein LC3B. bioRxiv 2026 Jan 5:2026.01.05.697675. DOI: 
10.64898/2026.01.05.697675. 

97. Birnbaum F, Keating AE. (2026) Beyond native sequence recovery: Improved modeling of the sequence-energy 
landscape of protein structures. Proc Natl Acad Sci 123 (27) e2535494123. DOI: 10.1073/pnas.2535494123.  
(bioRxiv [Preprint]. DOI:10.64898/2026.01.14.699067  

 

Book 

Keating A.E., ed. Methods in Protein Design, Elsevier, 2013.  
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