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Patents issued: 
1. United States Patent 5,888,763 Hanafusa, et al. March 30, 1999 Peptides specific for the 
first Crk-SH3 domain. Licensed to Amgen. 
2. United States Patent 6,171,804 Cowburn, et al. January 9, 2001 Method of determining 
interdomain orientation and changes of interdomain orientation on ligation. 
3. United States Patent 6,391,649 Cowburn, et al. May 21, 2002 Method for the comparative 
quantitative analysis of proteins and other biological material by isotopic labeling and mass 
spectroscopy. Licensed by Invitrogen and others 
4. United States Patent 6,642,059 Cowburn, et al. November 4, 2003 Method for the 
comparative quantitative analysis of proteins and other biological material by isotopic labeling 
and mass spectroscopy. Licensed by Invitrogen and others 
5. World Patent WO9816638-A1; AU9674324-A Cowburn et al. 1998, Consolidated ligand 
comprising two ligands - for different binding domains on protein, used as diagnostic agent, for 
drug screening and therapeutically, has greater affinity and specificity than single ligands. 
6. World Patent WO2006086800 Cowburn et al. 2006 Methods and devices for characterizing 
macromolecular complexes using isotope labeling techniques. 

 
Research Interests: 
Structure - function relationships in biological chemistry. Understanding molecular contributions 
to physiological mechanisms in health and diseases of control of genetic expression, and of 
intracellular signal transduction. Development of magnetic resonance, applied math, and 
molecular biophysics techniques in biomedical research for structural and chemical biology. 
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168.  NMR Assignment through Linear Programming. JFS Bravo-Ferreira, D Cowburn, Y Khoo, 
A Singer . 2021 arXiv preprint arXiv:2008.03641 
 
167. Dixit U, Bhutoria S, Wu X, Qiu L, Spira M, Mathew, Harris R, Adams LJ, Cahill S, Pathak 
R, Prakash R, Acharya SA, Brenowitz M, Almo S, Zou X, Steven AC, Cowburn D, Girvin M. and 
Kalpana GJ.   Structural mimicry of INI1/SMARCB1 Rpt1 domain to HIV-1 TAR RNA mediates 
its binding to HIV-1 integrase to facilitate viral replication. Nat. Commun. 2021 In press.  
 
166. Sparks S, Hayama R, Rout MP, Cowburn D. Analysis of multivalent idp interactions: 
Stoichiometry, affinity, and local concentration effect measurements. In: Kragelund BB, Skriver 
K, editors. Intrinsically disordered proteins: Methods and protocols. New York, NY: Springer 
US; 2020. p. 463-75. 

 
165. Cable J, Brangwynne C, Seydoux G, Cowburn D, Pappu RV, Castaneda CA, Berchowitz 
LE, Chen Z, Jonikas M, Dernburg A, Mittag T, Fawzi NL. Phase separation in biology and 
disease-a symposium report. Ann N Y Acad Sci. 2019;1452(1):3-11. PMCID: PMC6751006. 

 
164. Stevens, A.J., Sekar, G., Gramespacher, J.A., Cowburn, D., and Muir, T.W. (2018). An Atypical 
Mechanism of Split Intein Molecular Recognition and Folding. J Am Chem Soc 140, 11791- 11799  
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  163. Hayama, R., Sparks, S., Dutta, K., Hecht, L., Cabana, C., Karp, J., Rout, M.P., and Cowburn, 
D. (2018). Thermodynamic characterization of the multivalent interactions underlying selective 
translocation through the Nuclear Pore Complex. The Journal of biological chemistry 
10.1074/jbc.AC117.001649 Editors’ pick. F1000 citation, PMC5868264  
162. Sparks, S., Temel, D., Rout, M., and Cowburn, D. (2018). Deciphering the ‘fuzzy'  interaction 
of FG nucleoporins and transport factors using SANS. Structure 26, 477-484 e474, PMC5929991  
161. Warren C, Matsui T, Karp JM, Chen H-Y, Onikubo T, Cahill S, Cowburn D, Brenowitz M, 
Girvin M, Shechter D. Dynamic disorder of the Histone chaperone Nucleoplasmin regulates 
histone binding and release. Nature Communications. (2017) 8 PMC5738438  
160.   Stevens AJ, Sekar G, Shah NH, Mostafavi AZ, Cowburn D, Muir TW. A promiscuous   split 
intein with expanded protein engineering applications. Proceedings of the National Academy of 
Sciences of the United States of America. 2017;114 (32):8538-43. PMC5559002 P 

159. Upla, P., Kim, S.J., Sampathkumar, P., Dutta, K., Cahill, S.M., Chemmama, I.E., Williams, R., 
Bonanno, J.B., Rice, W.J., Stokes, D.L., Cowburn, D., et al. (2017). Molecular Architecture of the 
Major Membrane Ring Component of the Nuclear Pore Complex. Structure 25, 434-445 
PMC5342941 P 

158. Karp, J.M., Sparks, S., and Cowburn, D. (2017). Effects of FGFR2 kinase activation loop 
dynamics on catalytic activity. PLoS Comput Biol 13, e1005360 PMC5313233 
157. Liu D, Cowburn D. Segmental isotopic labeling of proteins for nmr study using intein 
technology (2017) Methods in molecular biology. 2017;1495:131-45 
156. Khoo Y, Singer A, Cowburn D. Bias Correction in Saupe Tensor Estimation. arXiv 
preprint arXiv:160606975. 2016 
155. Khoo Y, Singer A, Cowburn D. Integrating nOe and RDC using sum-of-squares relaxation 
for protein structure determination. J Biomol NMR. 2017;68 (3):163-85 
154. Liu D, Yaun Y, Xu R, Cowburn D. Domain interactions of C-terminal Src Kinase determined 
through NMR spectroscopy with segmental isotope labeling. Protein and Cell. 2017; 8 , 67-71 P 

153. Liu D, Cowburn D. Combining biophysical methods to analyze the disulfide bond in SH2 
domain of C-terminal Src kinase. Biophysics Reports. 2016;10.1007/s41048-016-0025-4:1-11 
10.1007/s41048-016-0025-4 P 

152. Raveh, B., Karp, J. M., Sparks, S., Rout, M., Sali, A., and Cowburn, D. (2016). Slide-and- 
exchange mechanism for rapid and selective transport through the nuclear pore complex. 
Proceedings of the National Academy of Sciences. 2016;113:E2489-E97 P 

151. Stevens, A.J., Brown, Z.Z., Shah, N.H., Sekar, G., Cowburn, D., and Muir, T.W. (2016). 
Design of a Split Intein with Exceptional Protein Splicing Activity. Journal of the American 
Chemical Society 138, 2162-2165 P 

150. Ferrage, F., Dutta, K., and Cowburn, D. (2015). Identification of Hydrophobic Interfaces 
in Protein-Ligand Complexes by Selective Saturation Transfer NMR Spectroscopy. Molecules 20, 
21992-21999 
149. Xia, Y., Eryilmaz, E., Zhang, Q., Cowburn, D., and Putterman, C. (2016). Anti-DNA 
antibody mediated catalysis is isotype dependent. Molecular immunology 69, 33-43 P 
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148. Xia, Y., Eryilmaz, E., Der, E., Pawar, R.D., Guo, X., Cowburn, D., and Putterman, C. 
(2016). A peptide mimic blocks the cross-reaction of anti-DNA antibodies with glomerular 
antigens. Clin Exp Immunol 183, 369-379 
147. Hough LE, Dutta K, Sparks S, Temel DB, Kamal A, Tetenbaum-Novatt J, Rout MP, 

Cowburn D. “The molecular mechanism of nuclear transport revealed by atomic-scale 
measurements”. eLife. 2015;4 10.7554/eLife.10027P 

146. Wilner, S; Sparks, S; Cowburn, David; Girvin, Mark; Levy, Matthew (2015), "Controlling lipid 
micelle stability using oligonucleotide head groups" J. Am. Chem. Soc., 137 2171- 4 

145. Karp, J.; Eryilmaz, E.; Cowburn, D. (2014) "Correlation of chemical shifts predicted by 
molecular dynamics simulations for partially disordered proteins” J. Biomol NMR, 61 35-45 P 

144.  Eryilmaz, E., Shah, N., Muir, T., Cowburn, D., (2014) “Structural and Dynamical Features of 
Inteins and Implications on Protein Splicing” J. Biol. Chem. 289: 14506-11 and 19278P 

143. Shah, N. H., Eryilmaz, E., Cowburn, D., Muir, T. W. (2013). ‘Naturally split  inteins assemble 
through a “capture and collapse” mechanism’. J. Am. Chem. Soc., 135, 18673-81P 

142. Eryilmaz, E., Janda, A., Kim, J., Cordero, R.J.B., Cowburn, D., and Casadevall, A. (2013). 
‘Global structures of IgG isotypes expressing identical variable regions’. Molecular Immunology 56 
588-98 P 

141. Shah, N. H., Eryilmaz, E., Cowburn, D., Muir, T. W. (2013); ‘Extein Residues Play an Intimate 
Role in the Rate-Limiting Step of Protein Trans-Splicing’ Journal of the American Chemical Society 
135 5839-47 P 

140. Chen, H., Huang, Z., Dutta, K., Blais, S., Neubert, T.A., Li, X., Cowburn, D., Traaseth, N.J., 
and Mohammadi, M. (2013). ‘Cracking the Molecular Origin of Intrinsic Tyrosine Kinase Activity 
through Analysis of Pathogenic Gain-of-Function Mutations’. Cell reports 4 376-384 P 

139. Bhattacharya S, Ho J, Orlova A, Khajeh JA, Cowburn D, Bu Z. (2013) Ligand induced 
dynamics changes in extended PDZ domains from NHERF1 J Mol Biol. 2013 425 2509-28 F1000 
citation P 

138. Cucuringu, M., Singer, A., Cowburn, D. (2012). ‘Eigenvector synchronization, graph rigidity, 
and the molecule problem’. Information and Inference 1 21-61 P 

137. Janda, A., Eryilmaz, E., Nakouzi, A., Cowburn, D., and Casadevall, A. (2012). ‘Variable region 
identical immunoglobulins differing in isotype express different paratopes’. J Biol Chem. 287 
35409-17 P 

136. Xu, R., Liu, D., and Cowburn, D. (2012). ‘Abl kinase constructs expressed in bacteria: 
facilitation of structural and functional studies including segmental labeling by expressed protein 
ligation’. Mol Biosyst 8 1878-1885 
135. Piserchio A, Cowburn D, Ghose R. ‘Expression and Purification of Src-family Kinases for 
Solution NMR Studies’. (2012) Methods Mol Biol. 831 111-31 PMCID22167671P 

134. Bhattacharya S, Zhang H, Cowburn D, Debnath AK. Novel structures of self-associating 
stapled peptides. Biopolymers. 2012 97 253-64 PMCID3306222 P 

133. Kalinina J, Dutta K, Ilghari D, Beenken A, Goetz R, Eliseenkova AV, Cowburn D, 
Mohammadi M. (2012) “The alternatively spliced acid box region plays a key role in FGF receptor 
autoinhibition”, Structure 20 77-88 P 

http://onlinelibrary.wiley.com/doi/10.1111/cei.12734/abstract
http://elifesciences.org/content/4/e10027v3
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http://download.cell.com/cell-reports/mmcs/journals/2211-1247/PIIS2211124713003173.mmc2.pdf
http://pdn.sciencedirect.com/science?_ob=MiamiImageURL&_cid=272582&_user=6334752&_pii=S002228361300209X&_check=y&_origin=articlesInPress&_zone=rslt_list_item&_coverDate=2013-04-10&wchp=dGLbVlB-zSkzV&md5=b5d47a3e07d037077226d5e13d35af68&pid=1-s2.0-S002228361300209X-main.pdf
http://imaiai.oxfordjournals.org/content/1/1/21.full.pdf%2Bhtml
http://www.ncbi.nlm.nih.gov/pubmed/22930758
http://www.ncbi.nlm.nih.gov/pubmed/22592215
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/22167671/?tool=pubmed
http://www.ncbi.nlm.nih.gov/pubmed/22170623
http://www.ncbi.nlm.nih.gov/pubmed/22244757
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132. Zhang H, Curreli F, Zhang X, Bhattacharya S, Waheed AA, Cooper A, Cowburn D, Freed EO, 
Debnath AK. ‘Antiviral activity of α-helical stapled peptides designed from the HIV-1 capsid 
dimerization domain’. Retrovirology. 2011;8(1):28. PMCID3097154 P 

131. Zhao F, Ilbert M, Varadan R, Cremers CM, Hoyos B, Acin-Perez R, Vinogradov V, Cowburn 
D, Jakob U, Hammerling U. Are zinc-finger domains of protein kinase C dynamic structures that 
unfold by lipid or redox activation? Antioxid Redox Signal. 2011; 14(5):757-66. PMCID3030452 P 

130.  Fabien Ferrage; Amy Reichel; Shibani Bhattacharya; David Cowburn; Ranajeet Ghose.  2010 
“On the measurement of 15N-{1H} nuclear Overhauser effects. 2. Effects of the saturation scheme 
and water signal suppression.” J. Magn Res 207:294-303 P 

129. Tait S, Dutta K, Cowburn D, Warwicker J, Doig AJ, McCarthy JE. Local control of a disorder-
order transition in 4E-BP1 underpins regulation of translation via eIF4E. Proc Natl Acad Sci U S A. 
2010;107(41):17627-32. PMCID2955097 P 

128.  Silvia Frutos, Michael Goger, Baldissera Giovani, David Cowburn and Tom W. Muir  (2010) 
“Branched Intermediate Formation Stimulates Peptide Bond Cleavage in the Mxe GyrA Intein 
Protein Splicing Reaction”, Nat Chem Biol, 6 527-533 PMCID2889191 P 

127.   Ferrage, F., Shekhtman, D., Dutta, K., and Cowburn, D. (2010) “Structural Determination of 
Biomolecular Interfaces by Nuclear Magnetic Resonance of Proteins with Reduced Proton 
Density, J. Biomol. NMR 47 41-54 P 

126. Matthew P. Nicholas, Ertan Eryilmaz, Fabien Ferrage, David Cowburn, and Ranajeet  Ghose 
(2010) "Nuclear Spin Resonance Relaxation in Isotropic and Anisotropic Media" Prog. NMR 
Spectroscopy 57 111-158 P 

125. Bhattacharya, S., Dai, Z., Li, J., Baxter, S., Callaway, D.J., Cowburn, D., and Bu, Z. (2010).  “A 
conformational switch in the sodium/ hydrogen exchange regulatory factor 1(NHERF1) controls 
autoinhibition and complex formation.” J Biol Chem. 285 9981-94 PMCID2843244 P 

124. Liu, D., Xu, R., and Cowburn, D. (2009). “Segmental isotopic labeling of proteins for  nuclear 
magnetic resonance.” Methods Enzymology 462, 151-175 P 

123. Piserchio, A., Ghose, R., Cowburn, D. (2009) “Optimized Bacterial Expression and 
Purification of the c-Src Catalytic Domain for Solution NMR Studies” J. Biomol. NMR, 44 87-93 
PMCID2735562. P 

122. Ferrage, F., Cowburn, D., Ghose, R. (2009) “Accurate Sampling of  High-Frequency  Motions 
in Proteins by Steady-State 15N-{1H} Nuclear Overhauser Effect Measurements in the Presence of 
Cross-Correlated Relaxation” J. Am. Chem. Soc. 131, 6048-9 P 

121. Pellecchia, M.; Bertini, I.; Cowburn, et al.  (2008)  “Perspectives on NMR in drug discovery: a 
technique comes of age.” Nat Rev Drug Discovery 7 738-45 P 

120. Schwartz EC, Shekhtman A, Dutta K, Pratt MR, Cowburn D, Darst S, Muir TW. (2008) “A 
full-length group 1 bacterial σ factor adopts a compact structure incompatible with DNA 
binding.” Chem Biol. 15 1091-103 P 

119. Bhattacharya S., Zhang H., Debnath A., Cowburn D. (2008)  “Solution structure  of a peptide 
inhibitor in complex with monomeric C-terminal domain of HIV-1 capsid", J Biol Chem, 283 16274-
8
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118. Xiong X, Cui P, Hossain S, Xu R, Warner B, Guo X, An X, Debnath A, Cowburn D, Kotula 
L. (2008). Allosteric Inhibition of the non Myristoylated c-Abl Tyrosine Kinase by 
Phosphopeptides Derived from Abi1/Hssh3bp1. BBA Molecular Cell Research, 1783 737-47 P 

117. Zhang H, Zhao Q, Bhattacharya S, Waheed A, Tong X, Hong A, Heck S, Curreli F, Goger M, 
Cowburn D, Freed E, Debnath A. (2008) A Cell-penetrating Helical Peptide as a Potential HIV-1 
Inhibitor. J Mol Biol, 378, 565-80 F1000 citation P 

116. Liu D, Xu R, Dutta K, Cowburn D. (2008) N-terminal cysteinyl proteins can be prepared using 
thrombin cleavage. FEBS Letts, 382, 1163-7 P 

115. Ferrage F, Piserchio A, Cowburn D, Ghose R. (2008) On the Measurement of 15N-{1H} Nuclear 
Overhauser Effects. J Magn Res, 192, 302-13 P 

114. Valentine ER, Ferrage F, Massi F, Cowburn D, and Palmer AG (2007) 'Joint Composite 
Rotation Adiabatic-Sweep Isotope Filtration' J. Biomol. NMR 38, 11-22. 
113. Ferrage, F, Pelepussey P, Cowburn D, Bodenhausen G (2007) “Intra-residue dipolar cross- 
relaxation rates between 13Cα and 13C' as a measure of internal dynamics in proteins by NMR 
Spectroscopy" J. Am. Chem. Soc. 128 11072-8 P 

112. Ji, H., Shekhtman, A., McDonnell, J., Ghose, R., Cowburn D. (2006) "NMR determination that 
an extended BH3 motif of pro-apoptotic BID is specifically bound to BCL-XL Magnetic Res. Chem. 
44 101-6 P 

111. Mukherjee, M., Dutta, K., White, M.A., Cowburn, D., Fox, R.O. (2006) "NMR solution 
structure and backbone dynamics of domain III of the E protein of tick-borne Langat flavivirus, 
suggests a potential site for molecular recognition" Protein Science 15 1342-1355 P  
110. Muraldiharan V., Dutta K., Cho J., Vila-Perello M., Raleigh D.P., Cowburn D., Muir TW (2006) 
'Solution Structure and Folding Characteristics of the C-Terminal SH3 Domain of c-Crk-II' 
Biochemistry 45 8874-8884 P  
109.  Burz, D.S., Dutta, K., Cowburn, D., Shekhtman, A. (2006) Mapping structural interactions in 
proteins using NMR (STINT-NMR). Nature Methods 3, 93-95 F1000 citation P 
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Selected Past and Future Lectures 
 
2020  Texas A&M Biochemistry Seminar (remotely)  

2019 Telluride Conference on methods for IDPs, July 
Am. Cryst. Assoc. Cincinnatti, SANS contrast, July 
Nucear Pore Complex Conference, Edinburgh, UK, Aug. 
New York Academy of Sciences,” Phase Separation in Biology and Disease”, 

Plenary Lecture, Feb. 
2018 Oak Ridge National Lab, Isotope labeling and polymer structure 

Telluride conference on nuclear pores, August 
ICMRBS, Dublin, Eire, August 

2017 ASRC/City College, Mar. 
Nuclear Pore Complex Conference, Spain, Sep. 
Astbury Structural Molecular Biology Center, Leeds University, Oct. 

2016 ICMRBS, Kyoto, Japan, August 
Telluride Conference on Nuclear Pores, July 
Sailing the protein seas, Brown U, Apr. 

2015 Oak Ridge National Laboratory, Chair, Biological Applications of the STS-2, Oct. 
New York Structural Biology Discussion Group, “Mechanism of nuclear transport”, Aug. 
Cold Spring Harbor Lab, “Protein engineering using inteins”, Apr. 

2014 Brown University, Chemistry Dept., Apr. 
Oak Ridge National Laboratory, Neutron Sciences, Oct. 

2013 Princeton University, NMR in Chemistry Symposium (Sept.) 
Gordon Conference, Computational Methods in NMR/Structural Biology (June) 

2012 Chianti Conference, June 
2011 Einstein / Montefiore Center for AIDS Research, 2 Dec 

Dept. of Biology, Brookhaven National Laboratory, Nov. 
Steenbock Symposium, U. Wisconsin, Madison, June 27-28 
Albany Conversation / Stereodynamics June 14-18 
Ohio State U., Mathematics and Biology Institute, “How  NMR  could  benefit  from  
new applied math” February 

2010 D.E. Shaw Research -Dynamic structures in protein – protein interactions. Dec 
University of Frankfurt - Macromolecular Complexes November 
U. Kansas – Symposium on protein interaction modeling 
ICMRBS- Cairns – Protein-Protein interactions, structure and Dynamics 
ISMAR-Euromar - NMR approaches to protein-protein interactions 

2009 University of South Florida – Structural Biology using NMR 
Albert Einstein College of Medicine – Dynamic structures … 

2008 Duke University – Biochemistry Seminar 
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New York University (Chemistry) 
Academy of American Medical Colleges –-The New York Structural Biology Center 
U Colorado Cancer Center –- Structural Biology in Cancer Drug Design 
Mid-Atlantic American Chemical Society 

2007 U. Maryland –- Symposium in Modern Applications of NMR 
U. Kansas – Symposium on protein interaction modeling 

2006 XXII ICMRBS – Gottingen – Protein Interfaces 
Cleveland Center for Structural Biology – Frontiers of NMR Spectroscopy 
NHLBI, NIH – Forty years of NMR in Biological Systems 

2005 Rockefeller U - NMR determination of protein structure, Biochem. Course 
IBM Almaden - The future of Structural Biology 
XXI ICMRBS, Hyderabad, India - Reduced proton density interface mapping 

2004 Bionet Conference on Enabling Technologies, Durham, UK - Using NMR to study protein 
domain interactions 
Tokyo Metropolitan University - New methods of isotope labeling 
Yokohama U. - NMR studies of Csk 
ANZMAG 04 - What NMR can do in studying domain motions? 
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