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HONORS: 
2000 United States EPA Green Chemistry Challenge Award 
2008 Bjivoet Medal, Bjivoet Center, Utrecht 
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2009 Karl Meyer Award, Society for Glycobiology 
2015 The Cecil H. and Ida Green Award, The Scripps Research Institute 
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PATENTS AND PATENTS APPLICATIONS:   
Antigenic Compositions and Methods for using the same  
Reiko F. Irie, Tadashi Tai, Donald L. Morton, Leslie D. Cahan, James C. Paulson  
Patent issued: December 10, 1985, #4,557,931 
 
Method for Producing Secretable Glycosyltransferases and other Processing Enzymes  
James C. Paulson, Eryn Ujita-Lee, Beverly Adler, Jeffrey K. Browne, Jasminder Weinstein  
Patents issued: July 16, 1991, #5,032,519; July 30, 1996, #5,541,083; July 7, 1998, #5,776,772 
 
Process for Controlling Intracellular Glycosylation of Proteins.  
James Paulson, Eryn Ujita-Lee, Jasminder Weinstein  
Patent issued: September 10, 1991, #5,047,335 
 
Use of Trans-sialidase and Sialyltransferase for Synthesis of Sialyl-2-3-betagalactosides  
Yukishige Ito and James Paulson  
Patent issued: April 4, 1995, #5,409,817 
 
Intercellular Adhesion Mediators  
James Paulson, Mary Perez, Federico Gaeta, and Murray Ratcliffe  
Patent issued: May 19, 1998, #5,753,631 
 
Antibodies to P-selectin and their uses  
Robert Chestnut, Margaret Polley and James Paulson  
Patent issued: September 1, 1998, #5,800,815 
 
Compositions and Methods for the Identification and Synthesis of Sialyltransferases  
James Paulson, Dawn Wen, Brian Livingston, Bill Gilespie, Sorge Kelm, Kati Medzerhadsky, Alan 
Burlingham  
Patent issued: January 12, 1999, #5,858,751; October 5, 1999 #5,962,294 
 
Method for Detecting the Presence of P-Selectin  
Robert Chestnut, Margaret Polley and James Paulson  
Patent issued: March 7, 2000, #6,033,667 
 
Practical in vitro Sialylation of Recombinant Glycoproteins  
James Paulson, Robert Bayer, and Eric Sjoberg  
Patent issued: June 4, 2002, #6,399,336B1 
 
Control of Immune Responses by Modulating Sialyltransferases  
Jamey Marth and James Paulson  
Patent issued: June 4, 2002, #6,376,475 
 
High Affinity Siglec Ligands  
James C. Paulson, Brian Collins and Shoufa Han  
Patent issued: January 22, 2013, #8,357,671 
 
Liposome targeting Compounds and Related Uses  
James C. Paulson, Weihsu Claire Chen, Norihito Kawasaki, and Corwin Nycholat  
Patent issued: May 3, 2016, #9,326,939 
 
Compositions and Methods for Inducing Immune Tolerance  
James C. Paulson, Matthew Macauley, and David Nemazee  
Patent issued: December 20, 2016, #9,522,183; May 29, 2018, #9,981,023 
 
Desensitizing Mast Cells by Co-Presentation of Antigens with High Affinity Mast Cell Siglec Ligands 
James C. Paulson, Shiteng Duan, Matthew Macauley, Corwin Nycholat 
Patent issued: May 04,2021; #10,994,006 
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PUBLICATIONS 
 
404 Thompson AJ, Wu NC, Canales A, Kikuchi C, Zhu X, de Toro BF, Canada FJ, Worth C, Wang S, 

McBride R, Peng W, Nycholat CM, Jimenez-Barbero J, Wilson IA, Paulson JC. (2024) Glyco-
engineered MDCK cells display preferred receptors of H3N2 influenza absent in eggs used for 
vaccines. Cell Host Microbe. 32(2):261-275.e4. 

403 Atxabal U, Nycholat C, Propster JM, Fernandez A, Oyenarte I, Lenza MP, Franconetti A, Soares 
CO, Coelho H, Marcelo F, Schubert M, Paulson JC, Jimenez-Barbero J, Ereno-Orbea J. (2024) 
Unraveling Molecular Recognition of Glycan Ligands by Siglec-9 via NMR Spectroscopy and 
Molecular Dynamics Modeling. ACS Chem Biol. 19(2):483-496. 

402 Kikuchi C, Antonopoulos A, Wang S, Maemura T, Karamanska R, Lee C, Thompson AJ, Dell A, 
Kawaoka Y, Haslam SM, Paulson JC. (2023) Glyco-engineered MDCK cells display preferred 
receptors of H3N2 influenza absent in eggs used for vaccines. Nat Commun. 14(1):6178. 

401 Baboo S, Diedrich JK, Martinez-Bartolome S, Wang X, Schiffner T, Groschel B, Schief WR, 
Paulson JC, Yates JR 3rd. (2023) DeGlyPHER: Highly sensitive site-specific analysis of N-linked 
glycans on proteins. Methods Enzymol. 682:137-185. 

400 Canales A, Sastre J, Orduna JM, Spruit CM, Perez-Castells J, Dominguez G, Bouwman KM, van 
der Woude R, Canada FJ, Nycholat CM, Paulson JC, Boons GJ, Jimenez-Barbero J, de Vries 
RP. (2023) Revealing the Specificity of Human H1 Influenza A Viruses to Complex N-Glycans. 
JACS Au. 3(3):868-878. 

399 Brzezicka KA, Paulson JC. (2023) Impact of Siglecs on autoimmune diseases. Mol Aspects Med. 
9:101140. 

398 Brzezicka KA, Arlian BM, Wang S, Olmer M, Lotz M, Paulson JC. (2022) Suppression of 
Autoimmune Rheumatoid Arthritis with Hybrid Nanoparticles That Induce B and T Cell Tolerance 
to Self-Antigen. ACS Nano. 16(12):20206-20221. 

397 Lenza MP, Atxabal U, Nycholat C, Oyenarte I, Franconetti A, Quintana JI, Delgado S, Núñez-
Franco R, Garnica Marroquín CT, Coelho H, Unione L, Jiménez-Oses G, Marcelo F, Schubert M, 
Paulson JC, Jiménez-Barbero J, Ereño-Orbea J. (2022) Structures of the Inhibitory Receptor 
Siglec-8 in Complex with a High-Affinity Sialoside Analogue and a Therapeutic Antibody. JACS 
Au. 3(1):204-215. 

396 Hardy LC, Smeekens J, Raghuwanshi D, Sarkar S, Daskhan GC, Rogers S, Nycholat C, Maleki 
S, Burks AW, Paulson JC, Macauley MS, Kulis MD. (2022) Targeting CD22 on Memory B Cells to 
Induce Tolerance to Peanut Allergens. J Allergy Clin Immunol. 150(6):1476-1485. 

395 Willis JR, Berndsen ZT, Ma KM, Steichen JM, Schiffner T, Landais E, Liguori A, Kalyuzhniy O, 
Allen JD, Baboo S, Omorodion O, Diedrich JK, Hu X, Georgeson E, Phelps N, Eskandarzadeh S, 
Groschel B, Kubitz M, Adachi Y, Mullin TM, Alavi NB, Falcone S, Himansu S, Carfi A, Wilson IA, 
Yates JR 3rd, Paulson JC, Crispin M, Ward AB, Schief WR. (2022) Human immunoglobulin 
repertoire analysis guides design of vaccine priming immunogens targeting HIV V2-apex broadly 
neutralizing antibody precursors. Immunity. 55(11):2149-2167. 

394 Islam M, Arlian BM, Pfrengle F, Duan S, Smith SA, Paulson JC. (2022) Suppressing Immune 
Responses Using Siglec Ligand-Decorated Anti-receptor Antibodies. J Am Chem Soc. 
144(21):9302-9311. 

393 Bolton MJ, Ort JT, McBride R, Swanson NJ, Wilson J, Awofolaju M, Furey C, Greenplate AR, 
Drapeau EM, Pekosz A, Paulson JC, Hensley SE. (2022) Antigenic and virological properties of 
an H3N2 variant that continues to dominate the 2021-22 Northern Hemisphere influenza season . 
Cell Rep. 39(9):110897. 

392 Arena A, Belcastro E, Ceccacci F, Petrini S, Conti LA, Pagliarosi O, Giorda E, Sennato S, 
Schiaffini R, Wang P, Paulson JC, Mancini G, Fierabracci A. (2022) Improvement of Lipoplexes 
With a Sialic Acid Mimetic to Target the C1858T PTPN22 Variant for Immunotherapy in 
Endocrine Autoimmunity. Front Immunol. 13:838331. 
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391 Enterina JR, Sarkar S, Streith L, Jung J, Arlian BM, Meyer SJ, Takematsu H, Xiao C, Baldwin TA, 
Nitschke L, Shlomchick MJ, Paulson JC, Macauley MS. (2022) Coordinated changes in 
glycosylation regulate the germinal center through CD22. Cell Rep. 38(11):110512. 

390 Harumoto T, Iwai H, Tanigawa M, Kubo T, Atsumi T, Tsutsumi K, Takashima M, Destito G, Soloff 
R, Tomizuka K, Nycholat C, Paulson JC, Uehara K. (2022) Enhancement of Gene Knockdown on 
CD22-Expressing Cells by Chemically Modified Glycan Ligand-siRNA Conjugates. ACS Chem 
Biol. 17(2):292-298. 

389 Baboo S, Diedrich JK, Martinez-Bartolome S, Wang X, Schiffner T, Groschel B, Schief WR, 
Paulson JC, Yates JR 3rd. (2021) DeGlyPHER: An Ultrasensitive Method for the Analysis of Viral 
Spike N-Glycoforms. Anal Chem. 93(40):13651-13657. 

388 Edgar LJ, Thompson AJ, Vartabedian VF, Kikuchi C, Woehl JL, Teijaro JR, Paulson JC. (2021) 
Sialic acid ligands of CD28 suppress co-stimulation of T cells. ACS Cent Sci. 7(9):1508-1515. 

387 Srivastava A, Arlian BM, Pang L, Kishimoto TK, Paulson JC. (2021) Tolerogenic Nanoparticles 
Impacting B and T Lymphocyte Responses Delay Autoimmune Arthritis in K/BxN Mice. ACS 
Chem Bio. ACS Chem Biol. 16(10):1985-1993. 

386 Hong S, Yu C, Rodrigues E, Shi Y, Chen H, Wang P, Chapla DG, Gao T, Zhuang R, Moremen 
KW, Paulson JC, Macauley MS, Wu P. (2021) Modulation of Siglec-7 Signaling Via In Situ-
Created High-Affinity cis-Ligands. ACS Cent Sci. 7(8):1338-1346. 

385 Sojitra M, Sarkar S, Maghera J, Rodrigues E, Carpenter EJ, Seth S, Ferrer Vinals D, Bennett NJ, 
Reddy R, Khalil A, Xue X, Bell MR, Zheng RB, Zhang P, Nycholat C, Bailey JJ, Ling CC, Lowary 
TL, Paulson JC, Macauley MS, Derda R. (2021) Genetically encoded multivalent liquid glycan 
array displayed on M13 bacteriophage. Nat Chem Biol. 17(7):806-816. 

384 Tsai TY, Huang MT, Sung PS, Peng CY, Tao MH, Yang HI, Chang WC, Yang AS, Yu CM, Lin 
YP, Bau CY, Huang CJ, Pan MH, Wu CY, Hsiao CD, Yeh YH, Duan S, Paulson JC, Hsieh SL. 
(2021) Siglec-3 (CD33) serves as an immune checkpoint receptor for HBV infection. J Clin Invest. 
131(11):e141965.  

383 Duan S, Arlian BM, Nycholat CM, Wei Y, Tateno H, Smith SA, Macauley MS, Zhu Z, Bochner BS, 
Paulson JC. (2021) Nanoparticles Displaying Allergen and Siglec-8 Ligands Suppress IgE-FcεRI-
Mediated Anaphylaxis and Desensitize Mast Cells to Subsequent Antigen Challenge. J Immunol. 
206(10): 2290-2300. 

382 Büll C, Nason R, Sun L, Van Coillie J, Madriz Sørensen D, Moons SJ, Yang Z, Arbitman S, 
Fernandes SM, Furukawa S, McBride R, Nycholat CM, Adema GJ, Paulson JC, Schnaar RL, 
Boltje TJ, Clausen H, Narimatsu Y. (2021) Probing the binding specificities of human Siglecs by 
cell-based glycan arrays. Proc Natl Acad Sci U S A. 118(17):e2026102118. 

381 Bagdonaite I, Thompson AJ, Wang X, Sogaard M, Fougeroux C, Frank M, Diedrich JK, Yates JR 
3rd, Salanti A, Vakhrushev SY, Paulson JC, Wandall HH.(2021) Site-Specific O-Glycosylation 
Analysis of SARS-CoV-2 Spike Protein Produced in Insect and Human Cells. Viruses 13(4):551. 

380 Thompson AJ, Paulson JC. (2021) Adaptation of Influenza Viruses to Human Airway Receptors. 
J Biol Chem.  296(100017):1-17. 

379 Hong S, Yu C, Wang P, Shi Y, Cao W, Cheng B, Chapla DG, Ma Y, Li J, Rodrigues E, Narimatsu 
Y, Yates JR 3rd, Chen X, Clausen H, Moremen KW, Macauley MS, Paulson JC, Wu P. (2021) 
Glycoengineering of NK Cells with Glycan Ligands of CD22 and Selectins for B-Cell Lymphoma 
Therapy. Angew Chem Int Ed Engl. 60(7):3603-3610. 

378. Berndsen ZT, Chakraborty S, Wang X, Cottrell CA, Torres JL, Diedrich JK, Lopez CA, Yates JR 
3rd, van Gils MJ, Paulson JC, Gnanakaran S, Ward AB. (2020) Visualization of the HIV-1 Env 
glycan shield across scales. Proc Natl Acad Sci U S A. 117(45):28014-28025. 

377. Bangaru S, Ozorowski G, Turner HL, Antanasijevic A, Huang D, Wang X, Torres JL, Diedrich JK, 
Tian JH, Portnoff AD, Patel N, Massare MJ, Yates JR 3rd, Nemazee D, Paulson JC, Glenn G, 
Smith G, Ward AB. (2020) Structural analysis of full-length SARS-CoV-2 spike protein from an 
advanced vaccine candidate. Science. 370(6520):1089-1094. 
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376. Weiss M, Ott D, Karagiannis T, Weishaupt M, Niemietz M, Eller S, Lott M, Martinez-Orts M, 
Canales A, Razi N, Paulson J, Unverzagt C. (2020) Efficient Chemoenzymatic Synthesis of N-
Glycans With a b1,4-Galactosylated Bisecting-GlcNAc Motif. Chembiochem. 21(22):3212-3215. 

375. Herfst S, Zhang J, Richard M, McBride R, Lexmond P, Bestebroer TM, Spronken MIJ, de 
Meulder D, van den Brand JM, Rosu ME, Martin SR, Gamblin SJ, Xiong X, Peng W, Bodewes R, 
van der Vries E, Osterhaus ADME, Paulson JC, Skehel JJ, Fouchier RAM. (2020) Hemagglutinin 
Traits Determine Transmission of Avian A/H10N7 Influenza Virus between Mammals. Cell Host 
Microbe.28(4):602-613.e7. 

374. Eggink D, Spronken M, van der Woude R, Buzink J, Broszeit F, McBride R, Pawestri HA, 
Setiawaty V, Paulson JC, Boons GJ, Fouchier RAM, Russell CA, de Jong MD, de Vries RP. 
(2020) Phenotypic Effects of Substitutions Within the Receptor Binding Site of Highly Pathogenic 
Avian Influenza H5N1 Observed During Human Infection. J Virol. 94(3):e00195-20. 

373. Lee S, Yang YA, Milano SK, Nguyen T, Ahn C, Sim JH, Thompson AJ, Hillpot EC, Yoo G, 
Paulson JC, Song J. (2020) Salmonella Typhoid Toxin PltB Subunit and Its Non-typhoidal 
Salmonella Ortholog Confer Differential Host Adaptation and Virulence. Cell Host Microbe. 
27(6):937-949. 

372. Thompson AJ, Cao L, Ma Y, Wang X, Diedrich JK, Kikuchi C, Willis S, Worth C, McBride R, 
Yates JR 3rd, Paulson JC. (2020) Human Influenza Virus Hemagglutinins Contain Conserved 
Oligomannose N-Linked Glycans Allowing Potent Neutralization by Lectins. Cell Host Microbe. 
27(5):725-735. 

371. Duan S and Paulson JC. (2020) Siglecs as Immune Cell Checkpoints in Disease. Annu Rev 
Immunol.38:365-395 

370. Bhattacherjee A, Rodrigues E, Jung J, Luzentales-Simpson M, Enterina JR, Galleguillos D, St 
Laurent CD, Nakhaei-Nejad M, Fuchsberger FF, Streith L, Wang Q, Kawasaki N, Duan S, Bains 
A, Paulson JC, Rademacher C, Giuliani F, Sipione S, Macauley MS. (2019) Repression of 
phagocytosis by human CD33 is not conserved with mouse CD33. Commun Biol. 2:45.  
eCollection 2019.] 

369. Zhu X, Turner HL, Lang S, McBride R, Bangaru S, Gilchuk IM, Yu W, Paulson JC, Crowe JE Jr, 
Ward AB, Wilson IA. (2019) Structural Basis of Protection against H7N9 Influenza Virus by 
Human Anti-N9 Neuraminidase Antibodies. Cell Host Microbe. 26(6):729-738. 

368. Nycholat CM, Duan S, Knuplez E, Worth C, Elich M, Yao A, O'Sullivan J, McBride R, Wei Y, 
Fernandes SM, Zhu Z, Schnaar RL, Bochner BS, Paulson JC. (2019) A Sulfonamide Sialoside 
Analogue for Targeting Siglec-8 and -F on Immune Cells. J Am Chem Soc. 141(36):14032-
14037. 

367. Narimatsu Y, Joshi HJ, Nason R, Van Coillie J, Karlsson R, Sun L, Ye Z, Chen YH, Schjoldager 
KT, Steentoft C, Furukawa S, Bensing BA, Sullam PM, Thompson AJ, Paulson JC, Bull C, 
Adema GJ, Mandel U, Hansen L, Bennett EP, Varki A, Vakhrushev SY, Yang Z, Clausen H. 
(2019) An Atlas of Human Glycosylation Pathways Enables Display of the Human Glycome by 
Gene Engineered Cells. Mol Cell. 75(2):394-407 

366. Wu NC, Lv H, Thompson AJ, Wu DC, Ng WWS, Kadam RU, Lin CW, Nycholat CM, McBride R, 
Liang W, Paulson JC, Mok CKP, Wilson IA. (2019) Preventing an Antigenically Disruptive 
Mutation in Egg-Based H3N2 Seasonal Influenza Vaccines by Mutational Incompatibility. Cell 
Host Microbe. 25(6):836-844. 

365. Bednar KJ, Nycholat CM, Rao TS, Paulson JC, Fung-Leung WP, Macauley MS. (2019) Exploiting 
CD22 to Selectively Tolerize Autoantibody Producing B-cells in Rheumatoid Arthritis. ACS Chem 
Biol. 14(4):644-654. 

364. Thompson AJ, de Vries RP, Paulson JC. (2019) Virus recognition of glycan receptors. Curr Opin 
Virol. 34:117-129. 
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363. Duan S, Koziol-White CJ, Jester WF Jr, Nycholat CM, Macauley MS, Panettieri RA Jr, Paulson 
JC. (2019) CD33 recruitment inhibits IgE-mediated anaphylaxis and desensitizes mast cells to 
allergen. J Clin Invest. 129(3):1387-1401. 

362. Obadan AO, Santos J, Ferreri L, Thompson AJ, Carnaccini S, Geiger G, Gonzalez Reiche AS, 
Rajao DS, Paulson JC, Perez DR. (2019) Flexibility in vitro of amino acid 226 in the receptor-
binding site of an H9 subtype influenza A virus and its effect in vivo on virus replication, tropism, 
and transmission. J Virol. 93(6):02011-18. 

361. Edgar LJ, Kawasaki N, Nycholat CM, Paulson JC. (2019) Targeted Delivery of Antigen to 
Activated CD169+ Macrophages Induces Bias for Expansion of CD8+ T Cells. Cell Chem Biol. 
26(1):131-136. 

360. Nemanichvili N, Tomris I, Turner HL, McBride R, Grant OC, van der Woude R, Aldosari MH, 
Pieters RJ, Woods RJ, Paulson JC, Boons GJ, Ward AB, Verheije MH, de Vries RP. (2019) 
Fluorescent Trimeric Hemagglutinins Reveal Multivalent Receptor Binding Properties. J Mol Biol. 
431(4):842-856. 

359. Santos JJS, Abente EJ, Obadan AO, Thompson AJ, Ferreri L, Geiger G, Gonzalez-Reiche AS, 
Lewis NS, Burke DF, Rajao DS, Paulson JC, Vincent AL, Perez DR. (2019) Plasticity of amino acid 
residue 145 near the receptor binding site of H3 swine influenza A viruses and its impact on 
receptor binding and antibody recognition. J Virol. 93(2). pii: e01413-18. 

358. Fernández de Toro B, Peng W, Thompson AJ, Domínguez G, Cañada FJ, Pérez-Castells J, 
Paulson JC, Jiménez-Barbero J, Canales Á. (2018) Avenues to Characterize the Interactions of 
Extended N-glycans with Proteins: The Influenza Hemagglutinin Case. Angew Chem Int Ed Engl. 
57(46):15051-15055. 

357. Gao Z, Thompson AJ, Paulson JC, Withers SG. (2018) Proximity Ligation-Based Fluorogenic 
Imaging Agents for Neuraminidases. Angew Chem Int Ed Engl. 57(41):13538-13541. 

356. Cao L, Pauthner M, Andrabi R, Rantalainen K, Berndsen Z, Diedrich JK, Menis S, Sok D, Bastidas 
R, Park SR, Delahunty CM, He L, Guenaga J, Wyatt RT, Schief WR, Ward AB, Yates JR 3rd, 
Burton DR, Paulson JC. (2018) Differential processing of HIV envelope glycans on the virus and 
soluble recombinant trimer. Nat Commun. 9(1):3693. 

355. Guo H, Rabouw H, Slomp A, Dai M, van der Vegt F, van Lent JWM, McBride R, Paulson JC, de 
Groot RJ, van Kuppeveld FJM, de Vries E, de Haan CAM. (2018) Kinetic analysis of the influenza 
A virus HA/NA balance reveals contribution of NA to virus-receptor binding and NA-dependent 
rolling on receptor-containing surfaces. PLoS Pathog. 14(8):e1007233. 

354. Gonzalez-Gil A, Porell RN, Fernandes SM, Wei Y, Yu H, Carroll DJ, McBride R, Paulson JC, 
Tiemeyer M, Aoki K, Bochner BS, Schnaar RL. (2018) Sialylated keratan sulfate proteoglycans are 
Siglec-8 ligands in human airways. Glycobiology.  28(10):786-801. 

353. Havenar-Daughton C, Sarkar A, Kulp DW, Toy L, Hu X, Deresa I, Kalyuzhniy O, Kaushik K, 
Upadhyay AA, Menis S, Landais E, Cao L, Diedrich JK, Kumar S, Schiffner T, Reiss SM, Seumois 
G, Yates JR, Paulson JC, Bosinger SE, Wilson IA, Schief WR, Crotty S. (2018) The human naive 
B cell repertoire contains distinct subclasses for a germline-targeting HIV-1 vaccine immunogen. 
Sci Transl Med. 10(448): eaat0381. 

352. Imai H, Dinis JM, Zhong G, Moncla LH, Lopes TJS, McBride R, Thompson AJ, Peng W, Le MTQ, 
Hanson A, Lauck M, Sakai-Tagawa Y, Yamada S, Eggenberger J, O'Connor DH, Suzuki Y, Hatta 
M, Paulson JC, Neumann G, Friedrich TC, Kawaoka Y. (2018) Diversity of Influenza A(H5N1) 
Viruses in Infected Humans, Northern Vietnam, 2004-2010. Emerg Infect Dis. 24(7):1128-1238. 

351. Rantalainen K, Berndsen ZT, Murrell S, Cao L, Omorodion O, Torres JL, Wu M, Umotoy J, Copps 
J, Poignard P, Landais E, Paulson JC, Wilson IA, Ward AB. (2018) Co-evolution of HIV Envelope 
and Apex-Targeting Neutralizing Antibody Lineage Provides Benchmarks for Vaccine Design. Cell 
Rep. 23(11):3249-3261. 
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