
 

 

UMESH R. DESAI 
Alfred and Frances Burger Professor of Biological and Medicinal Chemistry 

Department of Medicinal Chemistry  
and 

Institute for Structural Biology, Drug Discovery & Development 
Virginia Commonwealth University, Richmond, VA 

Ph. (804) 828-7328, Fax (804) 827-3664; E-mail urdesai@vcu.edu 

Education 
Bachelor of Science July ‘80 – May ’83 M.S. University of Baroda, India 
  (Major: Chemistry; Minor: Physics and Mathematics) 
Master of Science July ‘83 – May ’85 Indian Institute of Technology - Bombay, INDIA 
  (Organic Chemistry)  
Doctor of Philosophy July ‘85 – May ’91 Indian Institute of Technology - Bombay, INDIA 
  (Organic Chemistry) 

Positions 
Chair Jan. ’18 – present Department of Medicinal Chemistry, VCU, Richmond, VA 
Director Jan. ’15 – Aug ‘21  Inst. Struct. Biol., Drug Discovery & Development, VCU 
Interim Director Feb. ’09 – Dec. ‘14  Inst. Struct. Biology and Drug Discovery, VCU 
Professor Jul ‘07 – present Dept. Medicinal Chemistry, VCU, Richmond, VA 
Assistant Director Feb ’06 – Jan ‘09  Inst. Struct. Biology and Drug Discovery, VCU 
Associate Professor Jul ‘04 – Jun ‘07 Dept. Medicinal Chemistry, VCU, Richmond, VA 
Assistant Professor Jul ‘98 – Jul ’04 Dept. Medicinal Chemistry, VCU, Richmond, VA 
Res. Asst. Professor May ‘96 – Jun ’98  Ctr. Mol. Biol. Oral Dis., Univ. Illinois - Chicago 
Assistant Professor Oct ‘94 – Apr ’96 Biotech. Ctr, Ind. Inst. Tech. – Bombay, India 
Postdoc. Associate May ‘93 – Oct ’94 Dept. of Chem., MIT, Cambridge, MA 
Postdoc. Associate July ‘91 – May ’93 Med. & Natural Prod. Chem., Univ. Iowa, Iowa City, IA 

Awards, Fellowships and Honors 
2022 Guest Editor, Special issue on ‘Computer-Aided Drug Discovery’ in Biomolecules 
2021 Guest Editor, Special issue on ‘Enzymology’ in Biomolecules 
2020 Editorial Board Member, Biomolecules 
2018 Alfred and Frances Burger Professorship 
2015 Chair, Cardiovascular Section, Drug Discovery and Therapy World Congress, Boston 
2013 University Distinguished Scholarship Award of VCU, Richmond, VA 
2013 Chair, Cardiovascular Section, Drug Discovery and Therapy World Congress, Boston 
2010 School of Pharmacy Teaching Excellence Award, VCU, Richmond, VA 
2010 Chair, Cardiovascular Section, Int. Conf. on Drug Discovery and Therapy, Dubai 
2010 – 2014 Member, Hemostasis and Thrombosis Study Section, CSR, NIH 
2006 – 2010 Established Investigator of the American Heart Association 
2003 School of Pharmacy Faculty Research Award, VCU, Richmond, VA 
2002 – 2010 Ad hoc Reviewer, HT, HEME, Special Emphasis Panels, CSR, NIH 
1996 Senior Research Fellowship from American Heart Association 
1995 Young Scientist Award from Government of India 
1985 Silver Medal from Indian Institute of Technology - Bombay 
1983 Gold Medal from M. S. University – Baroda, India 

Research Funding 
Current Funding 

1) Glycans in Blood Homeostasis and Disease 
Programs of Excellence in Glycosciences (K12 HL141954) 
National Heart, Lung and Blood Institute 
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2018–2023; $1,023,960 (Desai portion) 
Role: Multi-Principal Investigator (Other MPIs: Nancy Dahms, Karin Hoffmeister & Joseph Lau) 

2) Rational Design of Cancer Invasion and Metastasis Inhibitors 
Commonwealth Health Research Board (Grant #236-04-20) 
2020–2022; $90,000 (Desai portion) 
Role: Co-Investigator (PI: Dr. Paul Fisher) 

3) Molecular and Clinical Glycobiology of Bone Marrow Environment 
Program Project (P01 HL151333) 
National Heart, Lung and Blood Institute 
2021–2025; $2,872,115 (Desai portion) 
Role: Multi-Principal Investigator (Other MPIs: Karin Hoffmeister and Joseph Lau) 

4) Lead Identification and Pre-Clinical Studies on Allosteric Inhibitors of Coagulation Factor XIa 
National Heart, Lung and Blood Institute (R61/33 HL161813-01) 
2022–2025; $1,630,125 
Role: Principal Investigator  

Past Funding 
1) Tool for Predicting Glycosaminoglycan Recognition of Proteins 

Office of the Director / National Cancer Institute (U01 CA241951) 
2019 – 2022; $863,859 
Role: Principal Investigator 

2) Selective Non-Saccharide Glycosaminoglycan Mimetic for Colon Cancer 
Commonwealth Health Research Board 
2019 – 2022; $43,500 (Desai portion) 
Role: Co-Investigator (PI: Dr. Bhaumik Patel) 

3) Biophysical Studies on Glycosaminoglycans and Mimetics Binding to Protein Targets 
Diversity Supplement Award to benefit a graduate student’s PhD Research 
Office of the Director / National Cancer Institute (U01 CA241951) 
2020 – 2022; $138,501 
Role: Sponsor (Beneficiary: Mr. Elsamani Abdelfadiel) 

4) A Novel Strategy Targeting a Cellular Protein to Develop Therapies for COVID-19 
2020 VCU Commercialization Fund 
2020 – 2021; $22,500 (Desai portion) 
Role: Co-Investigator (PI: Dr. Paul Fisher) 

5) Lipid Analogs of Anti-Cancer Stem Cell Agent 
2019 VCU Quest Commercialization Fund 
2019 – 2020; $50,000 
Role: Co-Principal Investigator 
PI: Dr. Bhaumik Patel 

6) Advanced Skills Development in Glyco-Hematology and Glyco-Oncology 
National Heart, Lung and Blood Institute (R25 HL128639) 
2015 – 2020; $613,220 
Role: Program Director/Principal Investigator 
Other Investigators: Drs. Bhaumik B. Patel, Donald Brophy, Adam Hawkridge and Martin Safo 

7) Allosteric Inhibition of Coagulation Proteases 
National Heart, Lung and Blood Institute (R01 HL090586) 
2015 – 2020; $2,053,385 
Role: Principal Investigator 
Other Investigators: Drs. Martin Safo, Masahiro Sakagami and David Gailani 

8) Administrative Supplement to ‘Allosteric Inhibition of Coagulation Proteases’ 
National Heart, Lung and Blood Institute (R01 HL090586-08S1) 
2018 – 2020; $394,375 
Role: Principal Investigator 
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Other Investigators: Dr. Kuberan Balagurunathan 
9) Novel Flavonoid-based Oligomer Modulators of Elastase and Iron 

2018 VCU Quest Commercialization Fund 
2018 – 2019; $15,000 
Role: Co-PI 
PI: Dr. Masahiro Sakagami 

10) Chemistry and Biology of Heparan Sulfate 
Program Project – Programs of Excellence in Glycosciences (P01 HL107152) 
National Heart, Lung and Blood Institute 
2011–2019; $15,811,926 
Role: Program Director 

11) A salvianolic acid B derivative: HIF1alpha/STAT3-directed VEGF stimulation for lung repair in 
emphysema 
Commonwealth Health Research Board 
2016 – 2017; $200,000 
Role: Co-Investigator 
PI: Dr. Masahiro Sakagami 

12) Rapid Measurement of Plasma Antithrombin 
Commonwealth Research Commercialization Fund (CRCF) 
2015–2016; $100,000 
Role: Principal Investigator 

13) Inhaled 2-O,3-O desulfated heparin is a multifunctional anti-inflammatory therapy for cystic fibrosis 
lung disease 
Commonwealth Health Research Board 
2014 – 2015; $100,000 
Role: Co-Investigator 
PI: Judith Voynow (Other Co-Investigators: Masahiro Sakagami and Peter Byron) 

14) Synthetic, Non-Saccharide, Glycosaminoglycan Mimetics Selectively Target Colon Cancer Stem 
Cells 
MCC Pilot Project 
2014 – 2015; $50,000 
Role: Co-Investigator 
PI: Bhaumik B. Patel 

15) A Robust Predictive Method for Heparin and Heparan Sulfate Binding to Proteins 
Investigator-initiated Challenge Grant (RC1) 
National Heart, Lung and Blood Institute 
2009–2011; $469,653 
Role: Principal Investigator 

16) Direct Dual Inhibitors of Thrombin and Factor Xa 
Investigator original research project (R01) 
National Heart, Lung and Blood Institute 
2009–2014; $1,493,000 
Role: Principal Investigator 

17) Direct Dual Inhibitors of Coagulation Enzymes 
Multi-Disciplinary Grant Funding 
A. D. Williams Fund 
2008–2009; $120,000 
Role: Principal Investigator 

18) Heparin/Heparan Sulfate – Heparin Co-factor II Interaction 
Research Project 
Mizutani Foundation for Glycoscience 
2008–2009; Japanese ¥ 6,000,000 
Role: Principal Investigator 
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19) Synthesis and Biochemical Characterization of 3rd Generation Rationally Designed Antithrombin 
Activators 
A. D. Williams Fund 
2007–2008; $25,000 
Role: Principal Investigator 

20) Oral Pro-drug Form of Heparins and Organic Mimics 
Established Investigator Award 
American Heart Association–National Center 
2006–2010; $500,000 
Role: Principal Investigator 

21) Novel Rationally-Designed Synthetic Non-heparin Antithrombin Activators 
Technology Transfer Project (STTR) with NovelMed Therapeutics, Cleveland, OH 
National Heart, Lung and Blood Institute 
2005–2007; $208,149 
Role: Principal Investigator 

22) Designing Mechanism-based Anticoagulants 
Investigator original research project (R01) 
National Heart, Lung and Blood Institute 
2003–2008; $950,000 
Role: Principal Investigator 

23) Towards Organic Activators of Antithrombin 
Grant-in-Aid 
American Heart Association–Mid-Atlantic Affiliate 
2002–2004; $132,000 
Role: Principal Investigator 

24) Engineering Inhibitory Corticosteroid Binding Globulin 
New Area Research Grant 
A. D. Williams Fund 
2000–2001; $10,000 
Role: Principal Investigator 

25) Designing Mechanism-based Activators of Antithrombin” 
Beginning Grant-in-Aid 
American Heart Association–Mid-Atlantic Affiliate 
1999–2001; $76,500 
Role: Principal Investigator 

26) Interaction of Glucocorticoids with Corticosteroid Binding Globulin 
Beginning Grant to New Investigators 
A. D. Williams Fund 
1999–2000; $10,000 
Role: Principal Investigator 

27) Mechanism of Heparin Activation with Antithrombin 
Post-doctoral Fellowship 
American Heart Association – Chicago Affiliate 
1996–1998; $57,500 
Role: Principal Investigator; Sponsor: Professor Steven T. Olson, University of Illinois - Chicago 

28) High Flux X-ray Data Collection System 
National Institutes of Health 
2004-2005; $495,000 
Role: Co-Investigator 
PI: H. Tonie Wright (Other Co-Investigators: Several from VCU and ISBDD) 

29) Serpin Complexes: Formation, Properties and Links to Angiogenesis and Alzheimer’s Disease 
A. D. Williams Foundation 
2003–2004; $138,707 
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Role: Co-Investigator 
PI: H. Tonie Wright 

30) Mechanistic Studies of Plasmin Inhibition by Sulfated Small Molecules: Novel Opportunity to Design 
Allosteric, Potent and Potentially Safe Treatment for Fibrinolysis and Bleeding Disorders 
VCU Postdoctoral Association 
2014 – 2015; $5,000 
Role: Advisor/Sponsor of Student/Postdoc/Trainee (Dr. Rami Al-Horani) 

31) Non-Heparin, Sulfated, Readily Synthesized, Allosteric Direct Factor XIa Inhibitors as Potentially 
Safe Anticoagulants 
American Heart Association – Mid-Atlantic Affiliate 
2012 – 2014; $82,000 
Role: Advisor/Sponsor of Student/Postdoc/Trainee (Dr. Rami Al-Horani) 

32) Design of Synthetic Heparin Pentasaccharide Mimics 
American Heart Association – Mid-Atlantic Association 
2003–2005; $70,000 
Role: Advisor/Sponsor of Student/Postdoc/Trainee (Dr. Gunnar T. Gunnarsson) 

33) Design, Synthesis and Biochemical Evaluation of Novel Antithrombin Activators 
American Heart Association – Mid-Atlantic Association 
2001–2003; $36,400 
Role: Advisor/Sponsor of Student/Postdoc/Trainee (Mr. Gunnar T. Gunnarsson) 

34) Interaction of Corticosteroid Binding Globulin with Glucocorticoids 
Virginia Commonwealth University 
2000; $500 
Role: Advisor/Sponsor of Student/Postdoc/Trainee (Ms. Laura Lahaye) 

Invited Talks 

1. “Challenges and Resolutions in Designing Glycosaminoglycans as Drugs” at the Symposium on 
Contemporary Challenges in Chemical Sciences (C3S) organized by the Indian Institute of Technology, 
Bombay, India (to be delivered December 2023). 

2. “Synthetic Mimetics of Glycosaminoglycans as Anticancer and Antithrombotic Agents” at the 2023 Mid-
South Glycoscience Meeting organized by the University of Mississippi, Oxford, MS (to be delivered 
June 2023). 

3. “Synthetic, Orally Bioavailable, Selective, Highly Sulfated Mimetics of Heparan Sulfate as AntiCancer 
Agents with In Vivo Activity” at the Global Meet on Medicinal Chemistry, Drug Discovery & Drug 
Delivery (GMMCDD2023; https://primemeetings.org/2023/medicinal-chemistry/) Osaka, Japan (April 
2023).  

4. “Discovery of Highly Selective and Potent Glycosaminoglycan-Based Anti-Cancer Stem Cell Agents” 
at the 2nd Global Virtual Summit on European Public Health and Healthcare 
(https://publichealth.researchermeetings.com/) (February 2023). 

5. “Glycosaminoglycan Mimetics as Selective Anti-Cancer Stem Cells Agents” at the Old Dominion 
University, Norfolk, VA (November 2022). 

6. “Discovery and Mechanism of Action of Highly Selective Anti-Cancer Stem Cells Agents” at the Cancer 
Research Webinar 2022 (https://scholarsconferences.com/cancer-research-therapeutics/) (November 
2022). 

7. “Molecular Modeling for Discovering Promising Glycosaminoglycans” at the K12 Glycoscience 
Program of the University of California – San Diego (July 2022). 

8. “A Tool to Understand Glycosaminoglycan–Protein Interactions” at the 2022 Annual Glycoscience 
Common Fund Meeting, National Institutes of Health (May 2022). 

9. “Targeting Early Steps of Cellular Fusion of SARS-CoV-2” at the Old Dominion University, Norfolk, 
VA (November 2021). 
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10. “Discovering Glycosaminoglycan Sequences that Recognize Proteins with High Selectivity” at the 
Pharmaceutical Research and Drug Development conference (PharmD 2021), Virtual Meet (September 
2021). 

11. “Discovering Small Molecule Mimetics of Glycosaminoglycans that Target Receptor Tyrosine Kinases” 
at the Indo-Australian Web-Symposium hosted by CSIR–Indian Institute of Chemical Biology, Kolkata, 
India (September 2021). 

12. “Heparin–Platelet Factor 4 Interactome Using Computational Methods” at the 3rd Translational 
Glycomics Annual Meeting, Online Meeting (August 2021). 

13. “The Diversity of Heparin Structures and Their Interactions with Proteins” as online educational 
material in preparation for the Heparin-Induced Thrombocytopenia (HIT) Symposium, VERSITI.ORG, 
Milwaukee, WI (https://vimeo.com/showcase/8664405) (July 2021). 

14. “Glycosaminoglycan–Protein Recognition: Parsing Selective and Plastic Sequences from the Library 
of Thousands” at the 2021 Annual Glycoscience Common Fund Meeting, National Institutes of Health 
(July 2021). 

15. “Glycosaminoglycans Recognition of Chemokines” at the 3rd International Symposium on Frontiers in 
Biomaterial Science, German Research Foundation (DFG), Leipzig, Germany (July 2021). 

16. “Development of Combinatorial Virtual Library Screening Web-Server” at Glycoscience Common 
Fund Workgroup meeting of the National Institutes of Health (April 2021). 

17. “COVID-19 Therapeutics Targeting Early Steps of Cell Entry” at the Targeted Therapeutics of COVID-
19 symposium, University of South Carolina (December 2020). 

18. “Enhancing Affordability and Self-Reliance of Drugs through GOI Policies” at the VAIBHAV 
(Vaishwik Bharatiya Vaigyanik) Summit of the Government of India (October 2020). 

19. “Computational Virtual Library Screening for Discovery of Glycosaminoglycan Sequences that 
Selectively Recognize Target Proteins” at National Institutes of Health workshop on The Biology of 
Glycosaminoglycans in Health and Disease (September 2020). 

20. “A Tool to Predict Affinity and Specificity of GAG Binding to Proteins” at ASBMB SpotLight Session 
Webinar, (June 2020). 

21. “Graphical User Interface of CVLS Algorithm in Understanding GAG – Protein Interactions” at the 
Annual Glycoscience Common Fund Meeting, National Institutes of Health (June 2020). 

22. “Discovering Small Molecule Drugs against COVID-19” at Delhi University through an International 
Webinar on ‘COVID-19: Impact, Challenges and Opportunities for the World Community” (June 2020). 

23. “Glycosaminoglycans and Drug Discovery” at Division of Developmental Therapeutics meeting, 
Massey Cancer Center, Richmond, VA (December 2019). 

24. “Tool for Predicting Glycosaminoglycan Recognition of Proteins” at Glycoscience Common Fund 
Meeting, National Institutes of Health (November 2019). 

25. “Natural Biopolymers Glycosaminoglycans in Chemical Biology and Drug Discovery” at International 
Conference on Applied Biology, Jammu, India (November 2019). 

26. “Glycosaminoglycans – Talented Biopolymers Lurking behind the Functions of Many Extracellular, 
Intracellular and Cell Surface Proteins” in the Department of Biochemistry, Virginia Commonwealth 
University, Richmond, VA (October 2019). 

27. “The Dos and Don’ts of NIH Grant Writing” at University of Texas at Tyler, Tyler, TX (September 
2019). 

28. “Modulation of Hematopoiesis by Extracellular Glycosaminoglycans and Mimetics” at National Heart, 
Lung and Blood Institute, Bethesda, MD (February 2019). 

29. “A Specific Small Molecule as Inhibitor of Cancer Stem Cells for Prevention of Cancer Relapse” at 
Drug Discovery India, Mumbai, India (January 2019). 

30. “Novel Anticoagulants through Allosteric Regulation of Coagulation Proteases” Gordon Research 
Conferences–Hemostasis, Waterville Valley, NH (August 2018). 

31. “A Synthetic, Highly Potent Allosteric Inhibitor of Factor XIa for Prothrombotic Disorders” 3rd Virginia 
Drug Discovery Consortium annual meeting, George Mason University, Fairfax, VA (June 2018). 

32. “Glycosaminoglycan Specificity – A Pipe Dream?” at the Great Lakes Translational Glycobiology 
Symposium, Milwaukee, WI (May 2018). 
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33. “Enhancing the DruGAGome” at the San Diego Glycobiology Symposium, San Diego, CA (March 
2018). 

34. “2B Glycoscientist, or Not 2B, that's no question. Ours is to forge ahead with full comprehension!” at 
the 7th Inter-PEG Annual Meeting, San Diego, CA (March 2018). 

35. “So You Think Glycosaminoglycans are Non-Specific? Think Again!” at Louisiana State University, 
New Orleans, LA (November 2017). 

36. “Cancer, Glycosaminoglycans and Drugs Thereof” at Massey Cancer Center, Richmond, VA 
(November 2017). 

37. “On Molecules, Machines and Men: The Inter-Play of Diversity and Specificity” at the School of 
Pharmacy, Virginia Commonwealth University, Richmond, VA (October 2017). 

38. “Biotechnology-based Methods to Prepare Natural Glycosaminoglycan Oligosaccharides” at 
MedChem India, Bangalore, India (September 2017). 

39. “Biotechnological Approaches in Synthesis of Glycosaminoglycans” at Shri Mata Vaishno Devi 
University, Jammu, India (September 2017). 

40. “Harvesting Nature’s Diversity of Glycosaminoglycans for Discovery of Therapeutics” at Drug 
Discovery India 2017, Bangalore, India (September 2017). 

41. “Structurally Unique, Synthetic Mimetics of Glycosaminoglycans as Selective Anti-Cancer Stem Cell 
Therapeutics” at Virginia CancerRx 2017, Charlottesville, VA (May 2017). 

42. “Glycosaminoglycan Diversity and Physiologic/Pathologic Consequences” at Department of 
Physiology and Molecular Biophysics, Virginia Commonwealth University, Richmond, VA (April 
2017). 

43. “The Interplay of Specific and Non-Specific Interactions of Glycosaminoglycans in Modulation of 
Human Physiology” at Arizona State University, Tempe, AZ (February 2017) 

44. “Glycosaminoglycans – Nature’s Bounty of Molecules with Many Roles in Human Physiology” at 
Christopher Newport University, Newport News, VA (November 2016) 

45. “Designing De Novo Sequences of Heparan Sulfate that Exhibit High Selectivity for their Target.” 
Glycobiology World Congress 2016, Atlanta, GA (August 2016) 

46. “Exploiting the Biology of Glycosaminoglycans to Discover Low Hanging Fruits” at Indian Institute of 
Technology - Roorkee, Roorkee, India (August 2016). 

47. “Glycosaminoglycan – Protein Interactions and Drug Discovery” at Indian Institute of Technology - 
Bombay, Mumbai, India (August 2016). 

48. “Drug Discovery at a Small Academic Institution. The Story of 5-HMF through Clinical Trials” 
ASPET/ADDC Annual Meeting, San Diego, CA (April 2016). 

49. “Novel Anti-Influenza A Agents by Targeting the M1 Protein” at VCU 3D Summit 2016, Richmond 
(February 2016). 

50. “Molecules and Technologies That Change Lives” at the Investors Forum, Biotechnology Park, 
Richmond, VA (August 2015). 

51. “Modulating the Biology of Glycosaminoglycans. Implications for Thrombosis and Cancer” at 
Midwestern University, Chicago, IL (July 2015). 

52. “Discovering Antagonists of Glycosaminoglycan–Binding Proteins for Treating Thrombosis, Cancer, 
and Other Diseases” at the 2nd Drug Discovery and Therapy World Congress, Boston (July 2015). 

53. “Sulfated Pentagalloyl Glucopyranose for Thrombosis” at VCU 3D Summit, Richmond (February 
2015). 

54. “Careers in Pharmacy and Pharmaceutical Sciences” at College of William and Mary, Williamsburg 
(February 2015). 

55. “The Case for Academic Drug Discovery” at the School of Pharmacy, Virginia Commonwealth 
University, Richmond, VA (November 2014). 

56. “Antithrombin Quantitation Using a NanoSensor” at Grifols, Inc., Raleigh, NC (September 2014). 
57. “Glycosaminoglycans: Beauty in Diversity” at the Department of Bioscience and Bioengineering, Indian 

Institute of Technology – Bombay, India (September 2014). 
58. “Drugs through Mimicking the Actions of Glycosaminoglycans - Anticoagulants, 

AntiEmphysema/COPD and Anti-Cancer Stem Cells” at the Drug Discovery India 2014, Bombay, India 
(September 2014). 
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59. “Allosteric Inhibitors of Factor XIa” at the 60th annual Scientific and Standardization Committee 
meeting of the International Society for Thrombosis and Haemostasis, Milwaukee (June 2014). 

60. “A NanoSensor for Detecting PPB Levels of OverSulfated Chondroitin Sulfate in Heparin” Public 
Hearing on Regulatory Science Initiatives for Generic Drugs, Food and Drug Administration, 
Washington, DC (May 2014). (see 
http://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM398892.pdf) 

61. “A Major Leap Forward: Computational Design of Highly Specific of Glycosaminoglycans Binding to 
Proteins” at the 27th International Carbohydrate Symposium, Indian Institute of Science, Bangalore, 
India (January 2014). 

62. “Computational Design of Highly Specific Glycosaminoglycans” at Center for the Study of Biological 
Complexity, Virginia Commonwealth University (December 2013). 

63. “Forays into Non-Saccharide Glycosaminoglycan Mimetics” at RTI International, Research Triangle 
Park, NC (June 2013). 

64. “Small, Synthetic Glycosaminoglycan Mimetics as Allosteric Modulators of Coagulation Cascade” at 
the Drug Discovery and Therapy World Congress 2013, Boston (June 2013). 

65. “Combinatorial Virtual Library Screening for the Discovery of High Specificity Glycosaminoglycans” 
at the Drug Discovery and Development Division of the Indian Lab Automation 2012, Mumbai, India 
(Oct. 2012). 

66. “Specificity of Heparin/Heparan Sulfate Binding to Proteins” at the International Conference on 
Computer Aided Drug Design & QSAR (CADD-2012), Chicago (Oct. 2012). 

67. “Computational Design of Highly Specific Heparan Sulfates” at the 2nd Inter-PEG meeting, University 
of San Diego, San Diego, CA (March 2012). 

68. “Chemistry and Biology of Heparan Sulfate” at the Programs of Excellence in Glycosciences (PEG) 
meeting, National Heart, Lung and Blood Institute, Bethesda, MD (October 2011). 

69. “Fingerprinting Low Molecular Weight Heparins for Regulating Quality and Equivalence” at the 
International Conference and Exhibition on Pharmaceutical Regulatory Affairs, Baltimore, MD 
(September 2011). 

70. “Combinatorial Virtual Library Screening for Targeting Heparin-Binding Proteins” at the Huazhong 
University of Science and Technology, Hubei, China (April 2011). 

71. “Novel Allosteric Regulators of Coagulation Enzymes” 2nd Symposium on Enzymes and Biocatalysis, 
Dalian, China (April 2011). 

72. “Allosteric Regulators of Coagulation Factors” Molecular Medicine Tri-Con 2011 – San Francisco, CA 
(Feb 2011). 

73. “Pharmacokinetics and Pharmacodynamics” at the Huazhong University of Science and Technology, 
Hubei, China (April 2011). 

74. “Computational Design of Allosteric Anticoagulants” Indian Institute of Technology – Bombay annual 
meeting of faculty, graduate students and scholars, Santa Clara, CA (September 2010). 

75. “Novel Allosteric Inhibition of Coagulation Enzymes” Gordon Research Conferences – Hemostasis, 
Waterville Valley, NH (July 2010). 

76. “Rational Design of New Anticoagulants” at the Department of Biosciences and Biotechnology, Indian 
Institute of Technology, Bombay, India (May 2010). 

77. “Allosteric Activation of Coagulation Proteins” at the Huazhong University of Science and Technology, 
Hubei, China (May 2010). 

78. “Combinatorial Virtual Library Screening to Design Heparin – Protein Interactions Modulators” at the 
1st Annual International MediChem Conference, Beijing, China (May 2010). 

79. “Rational Design of Non-Saccharide Mimetics of Heparin” at the 2nd International Conference on Drug 
Discovery and Therapy, Dubai, UAE (February 2010). 

80. “Novel Synthetic Regulators of Coagulation Cascade” at the Department of Biochemistry, St. Louis 
School of Medicine, St. Louis, MO (May 2009). 

81. “Exosite II-Mediated Allosteric Inhibition of Selected Coagulation Enzymes by Novel Hydrophobic, yet 
Water Soluble, Molecules” at the Frontiers in Chemical Biology session, 237th Annual Meeting of the 
American Chemical Society, Salt Lake City, UT (March 2009). 
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82. “Designing Molecules – Keeping Blood Alive” at the Department of Chemistry, Mary Washington 
University, Fredericksburg, VA (September 2008). 

83. “A Chemoinformatics Approach to Understanding Glycosaminoglycans” at the 2nd Annual Chemical 
Biology Meet, Virginia Commonwealth University, Richmond, VA (April 2008). 

84. “Serendipitous Discovery of Dual Direct Anticoagulants” at the 12th International Conference on the 
Interface of Chemistry – Biology in Biomedical Research, Birla Institute of Technology and Science, 
Pilani, India (February 2008). 

85. “Rational Design of Organic Scaffolds for Regulating the Coagulation Cascade” at 3rd Annual Great 
Lakes Symposium, University of Pittsburgh, Pittsburgh, PA (July 2007). 

86. “Designing Anticoagulants that Target Antithrombin, Thrombin and Factor Xa” at NovelMed 
Therapeutics, Cleveland, OH (May 2007). 

87. “Finding a Needle in a Haystack: Combinatorial Virtual Screening Approach to Identifying Key 
Heparin / Heparan Sulfate Sequences” at the Inaugural MedChem India Conference, Hyderabad; Select 
Biosciences (Sudbury, UK) (April 2007). 

88. “Rational Design of Highly Charged Organic Anticoagulants” at Department of Chemistry, Florida 
Atlantic University, Boca Raton (February 2007). 

89. “Radical Approaches to Targeting Coagulation Enzymes” at Department of Chemistry, Virginia 
Commonwealth University, Richmond (November 2006). 

90. “Rational Design of Anticoagulants” at MD/PhD Students’ Group Meeting, School of Medicine, 
Virginia Commonwealth University, Richmond, VA (April 2006). 

91. “Designing new organic activators of antithrombin” Virginia Science Academy Annual Meeting, 
University of Virginia, Charlottesville, VA (May 2003). 

92. “Why Structurally Complex Glycosaminoglycans? Engineering Specificity and Generality in Balance” 
at Center for Biological Complexity, Virginia Commonwealth University, Richmond, VA (November 
2005). 

93. “Antithrombin Antithrombotics: From Heparin to Organics” at University of North Carolina, Chapel 
Hill (November 2001). 

94. “(-)-Epicatechin sulfate: A Small Non-Sugar Synthetic Activator of Antithrombin” at American Heart 
Association Annual Meeting (November 2001). 

95. “Serpins: Using a Molecular Framework for Drug Design” at Indian Institute of Technology – Bombay 
(April 2000). 

96. “The Unusual in the Usual: Using the Web for Molecular Teaching” at the Instructional Design Center, 
Virginia Commonwealth University (April 2000). 

97. “Antithrombin – Glycosaminoglycan Interactions” at Department of Medicinal Chemistry, Virginia 
Commonwealth University, Richmond, VA (March 1998). 

98. “Heparin Activation of Antithrombin” at Department of Chemistry, Florida International University, 
Miami (February 1998). 

99. “Mechanism of Heparin Activation of Antithrombin” at Division of Medicinal and Natural Products 
Chemistry, University of Iowa (September 1997). 

100. “Structure of Proteins in Organic Solvents” at Hindustan Ciba Geigy Research Centre, Bombay 
(February 1995). 

101. “Specificity studies on heparinases” at the 204th American Chemical Society National Meeting at 
Washington, D.C., USA (August 1992). 

Other Leadership Positions 
Executive Committee Member, Virginia Drug Discovery Consortium (VaDDC) (2022 – present) 
Member, GlyCORE External Advisory Committee, University of Mississippi (2020 – present) 
Chair, Virginia Drug Discovery Consortium (VaDDC) (2020 & 2021) 
Member, Research-related Institutes and Centers Advisory Committee (RICAC) (2019 – 2020) 
Founding Member, Virginia Drug Discovery Consortium (VaDDC) (2017) 
Chair, Inter-PEG (Programs of Excellence in Glycosciences) annual meeting, Washington, DC (April 

2016) 
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Chair, Cardiovascular Track, Drug Discovery and Therapy World Congress, Boston (July 2015) 
Chair, P&T Review Committee of an Associate Professor, VCU (2013) 
Chair, Cardiovascular Track, Drug Discovery and Therapy World Congress, Boston (June 2013) 
Director, Training Camp on ‘Chemistry and Biology of Heparan Sulfate’, Virginia Commonwealth 

University, Richmond, VA (Dec. 2012) 
Director, Training Camp on ‘Chemistry and Biology of Heparan Sulfate’, University of Utah, Salt Lake 

City, UT (May 2012) 
Chair, American Chemical Society Committee for a prestigious national award (2011) 
Chair, Cardiovascular (Discovery) Track, 2nd International Conference on Drug Discovery and Therapy, 

Dubai, UAE (2010) 
Chair, Innovation Committee, Department of Medicinal Chemistry (2009 – 2012) 
Chair, NHLBI Small Business Innovation Research Panel – Drug Development (2009) 
Chair, VCU Investigative Panel on Research and Scholarly Misconduct (2009) 
Member, American Chemical Society Committee for a prestigious national award (2007, 2009) 
Director, Graduate Admissions, Department of Medicinal Chemistry, VCU (2000 – 2005) 
President, Symbiotek Association of Indian Institute of Technology – Bombay (1994 – 1995) 

PUBLICATIONS ( *indicates corresponding author(s); ORCID ID: 0000-0002-1976-6597 (orcid.org)) 

1. Pradhan, A. K.; Modi, J.; Maji, S.; Kumar, A.; Bhoopathi, P.; Mannangatti, P.; Guo, C.; Afosah, D. K.; 
Mochel, M. C.; Mukhopadhyay, N. D.; Kirkwood, J. M.; Wang, X-Y.; Desai, U. R.; Sarkar, D.; Emdad, 
L.; Das, S. K.; Fisher, P. B.* Dual targeting of the PDZ1 and PDZ2 domains of MDA-9/Syntenin inhibits 
melanoma metastasis. Molecular Cancer Therapeutics 2023, (submitted). (PMID: _______) ^ 

2. Sankaranarayanan, NV.; Sistla, S.; Nagarajan, B.; Chittum, J. E.; Lau, J. T. Y.;* Desai, U. R.* 
Computational studies on glycosaminoglycan recognition of sialyl transferases. Glycobiology 2023, (To 
be re-submitted). (PMID: _______) ^ 

3. Afosah, D. K.;* Fayyad, R. M.; Puliafico, V.; Merrell, S.; Langmia, E.; Diagne, S.; Al-Horani, R. A.; 
Desai, U. R. Homogeneous, synthetic, non-saccharide glycosaminoglycan mimetics as potent inhibitors 
of human cathepsin G. Biomolecules 2023, (In Press). (PMID: _______) ^ 

4. Abdelfadiel, E. I.; Gunta, R.; Villuri, B. K.; Afosah, D. K.; Sankaranarayanan, NV.; Desai, U. R.* 
Designing smaller, synthetic, functional mimetics of sulfated glycosaminoglycans as allosteric 
modulators of coagulation factors. Journal of Medicinal Chemistry 2023, 66, 4503-4531. (PMID: 
37001055) ^ 

5. Kellogg, G. E.;* Cen, Y.; Dukat, M.; Ellis, K. C.; Guo, Y.; Li, J.; May, A. E.; Safo, M. K.; Zhang, S.; 
Zhang, Y.; Desai, U. R.* Merging cultures and disciplines to create a drug discovery ecosystem at 
Virginia Commonwealth University: medicinal chemistry, structural biology, molecular and behavioral 
pharmacology and computational chemistry. SLAS Discovery 2023, (In Press). (PMID: 36863508) 

6. Ponnuraj, N.; Akbar, H.; Arrington, J. V.; Spatz, S. J.; Nagarajan, B.; Desai, U. R.; Jarosinski, K. W.* 
he alphaherpesvirus conserved pUS10 is important for natural infection and its expression is regulated 
by the conserved Herpesviridae protein kinase (CHPK). PLoS Pathogens 2023, 19, e1010959. (PMID: 
36749787) ^ 

7. Morla, S.; Ravikumar, O.; O’Hara, C. P.; Boothello, R.; Vera, A.; Abdelfadiel, E. I.; Fayyad, R.; Afosah, 
D. K.; Sharon, C.; Fernandez, L.; Shah, S. A.; Patel, B. B.;* Desai, U. R.* Designing synthetic, sulfated 
glycosaminoglycan mimetics that are orally bioavailable and exhibiting in vivo anti-cancer activity. 
Journal of Medicinal Chemistry 2023, 66, 1321-1338. (PMID: 36634271) ^ 

8. Boothello, R. S.; Sankaranarayanan, NV.; Sistla, J. C.; Nagarajan, B.; Sharon, C.; Chittum, J. E.; Niyaz, 
R. Y.; Roy, S.; Nandi, A.; O’Hara, C. P.; Navaz Gangji, R.; Afosah, D. K.; Ongolu, R.; Patel, B. B.;* 
Desai, U. R.* Glycan modulation of insulin-like growth factor–1 receptor. Angewandte Chemie 
International Edition 2022, 61, e202211320. (PMID: 36205924) ^^ 



 

Page 11 

9. Holmes, S. G.; Nagarajan, B.; Desai, U. R.* 3-O-sulfation induces sequence-specific compact topologies 
in heparan sulfate that encode a dynamic sulfation code. Computational and Structural Biotechnology 
Journal 2022, 20, 3884-3898. (PMID: 35891779) ^ 

10. Nagarajan, B.; Holmes, S. G.; Sankaranarayanan, NV.; Desai, U. R.* Molecular dynamics simulations 
to understand glycosaminoglycan interactions in the free and protein-bound states. Current Opinion in 
Structural Biology 2022, 74, 102356. (PMID: 35306321) ^ 

11. Nagarajan, B.;* Sankaranarayanan, NV.; Desai, U. R.* In-depth molecular dynamics study of all 
possible chondroitin sulfate disaccharides reveals key insight into structural heterogeneity and 
dynamism. Biomolecules 2022, 12, 00077. (PMID: 35053225) ^ 

12. Sankaranarayanan, N. V.;* Desai, U. R. Computerized molecular modeling for discovering promising 
glycosaminoglycan oligosaccharides that modulate protein function. Methods in Molecular Biology 
2022, 2303, 513–538. (PMID: 34626405) 

13. Liang, A.;* Desai, U. R. Advances in studying glycosaminoglycan–protein interactions using capillary 
electrophoresis. Methods in Molecular Biology 2022, 2303, 365–388. (PMID: 34626394) 

14. Boothello, R. S.; Desai, U. R.* Thermodynamic affinity and nature of forces defining 
glycosaminoglycan–protein systems using fluorescence spectroscopy. Methods in Molecular Biology 
2022, 2303, 259–278. (PMID: 34626385) 

15. Nagarajan, B.;* Desai, U. R. Aqueous molecular dynamics for understanding glycosaminoglycan 
recognition by proteins. Methods in Molecular Biology 2022, 2303, 49–62. (PMID:34626369) 

16. Chittum, J. E.; Sankaranarayanan, NV.; O’Hara, C. P.; Desai, U. R.* On the selectivity of heparan sulfate 
recognition by SARS-CoV-2 spike glycoprotein. ACS Medicinal Chemistry Letters 2021, 12, 1710–
1717. (PMID: 34786180) 

17. Sankaranarayanan, NV.; Nagarajan, B.; Desai, U. R.* Combinatorial virtual library screening study of 
transforming growth factor-β2 –chondroitin sulfate system. International Journal of Molecular Sciences 
2021, 22, 7542. (PMID: 34299163) ^ 

18. Pingali, P.; Wu, Y. J.; Boothello, R.; Sharon, C.; Li, H.; Sistla, S.; Sankaranarayanan, NV.; Desai, U. R.; 
Le, A. T.; Doebele, R. C.; Muldoon, L. L.; Patel, B. B.; Neuwelt, A.* High dose acetaminophen inhibits 
STAT3 and has free radical independent anti-cancer stem cell activity. Neoplasia 2021, 23, 348–359. 
(PMID: 33640759) ^ 

19. Roy, A.; Miyai, Y.; Rossi, A.; Paraswar, K.; Desai, U. R.; Saijoh, Y.; Kuberan, B.* Metabolic 
engineering of non-pathogenic Escherichia coli strains for the controlled production of low molecular 
weight heparosan and size-specific heparosan oligosaccharides. Biochimica Biophysica Acta – General 
Subjects 2021, 1865, 129765. (PMID: 33069832) 

20. Kalita, M.; Chua, J. S.; Boothello, R. S.; Joice, A.; Antelope, O.; Roy, A.; Pon Velayutham, A.; Saijoh, 
Y.; Desai, U. R.;* Balagurunathan, K.* Visualizing antithrombin-binding 3-O-sulfated heparan sulfate 
motifs on cell surfaces. Chemical Communications 2020, 56, 14423–14426. (PMID: 33146178) ^ 

21. Boothello, R. S.; Sankaranarayanan, NV.; Afosah, D. K.; Karuturi, R.; Al-Horani, R. A.; Desai, U. R.* 
Studies on fragment-based design of allosteric inhibitors of human factor XIa. Bioorganic and Medicinal 
Chemistry 2020, 28, 115762. (PMID: 32992249) 

22. Morla, S.; Desai, U. R.* Discovery of sulfated small molecule inhibitors of matrix metalloproteinase-8. 
Biomolecules 2020, 10, 1166. (PMID: 32784891) 

23. Tiwari, V.;* Beer, J. C.; Sankaranarayanan, NV.; Swanson-Mungerson, M. Desai, U. R.* Discovering 
small molecule therapeutics against SARS-CoV-2. Drug Discovery Today 2020, 25, 1535–1544. (PMID: 
32574699) ^ 

24. Rajarathnam, K.;* Desai, U. R. Structural insights into how proteoglycans determine chemokine 
function: Progress and challenges. Frontiers in Immunology 2020, 11, 660. (PMID: 32391006) ^ 

25. Sankaranarayanan, NV.; Bi, Y.; Balagurunathan, K.;* Desai, U. R.* Combinatorial virtual library 
screening analysis of antithrombin binding oligosaccharide motif generation by heparan sulfate 3-O-
sulfotransferase 1. Computational and Structural Biotechnology Journal 2020, 18, 933–941. (PMID: 
32346466) ^ 



 

Page 12 

26. Alabbas, A.; Desai, U. R.* Enzyme immobilization offers a robust tool to scale up the production of 
longer, diverse, natural glycosaminoglycan oligosaccharides. Glycobiology 2020, 30, 768–773. (PMID: 
32193533) 

27. Elste, J.; Kaltenbach, D.; Patel, V. R.; Nguyen, M. T.; Sharthia, H.; Tandon, R.; Mehta, S. K.; Volin, M. 
V.; Fornaro, M.; Tiwari, V.;* Desai, U. R.* Inhibition of human cytomegalovirus entry into host cells 
through a pleiotropic small molecule. International Journal of Molecular Sciences 2020, 21, 1676. 
(PMID: 32121406) ^ 

28. Nagarajan, B.;* Sankaranarayanan, NV.; Desai, U. R.* Rigorous analysis of free solution 
glycosaminoglycan dynamics using simple, new tools. Glycobiology 2020, 30, 516–527. (PMID: 
32080710) 

29. Al-Horani, R. A.; Abdelfadiel, E. I.; Afosah, D. K.; Morla, S.; Sistla, J. C.; Mohammed, B.; Martin, E. 
J.; Sakagami, M.; Brophy, D. F.; Desai, U. R.* A synthetic heparin mimetic that allosterically inhibits 
factor XIa and reduces thrombosis in vivo without enhanced risk of bleeding. Journal of Thrombosis 
and Haemostasis 2019, 17, 2110–2122. (PMID: 31397071) ^ 

30. Sistla, J. C.;* Desai, U. R. A robust, one-step FRET assay of human heparanase. Bio-Protocol 2019, 9, 
e3356. 

31. Morla, S.; Sankaranarayanan, NV.; Afosah, D. K.; Kumar, M.; Kummarapurugu, A. B.; Voynow, J. A.; 
Desai, U. R.* On the process of discovering leads that target the heparin-binding site of neutrophil 
elastase in the sputum of cystic fibrosis patients. Journal of Medicinal Chemistry 2019, 62, 5501–5511. 
(PMID: 31074986) ^ 

32. Patel, N. R.; Patel, D. V.; Kanhed, A. M.; Patel, S. P.; Patel, K. V.; Afosah, D. K.; Desai, U. R.; 
Karpoormath, R.; Yadav, M. R. 2-Aminobenzamide-based factor Xa inhibitors with novel mono- and 
bi-aryls as S4 binding elements. Chemistry Select 2019, 4, 802–809. 

33. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R.* A perspective on computational simulations of 
glycosaminoglycans. WIREs Computational Molecular Science 2019, 9, e1388. (PMID: 31080520) ^ 

34. Boothello, R. S.; Patel, N. J.; Sharon, C.; Abdelfadiel, E. I.; Morla, S.; Brophy, D. B.; Lippmann, R. H.; 
Desai, U. R.;* Patel, B. B.* A unique non-saccharide mimetic of heparin hexasaccharide selectively 
inhibits cancerous but protects adult colonic stem/progenitor cells via a common mechanism of induction 
of p38 mitogen-activated protein kinase. Molecular Cancer Therapeutics 2019, 18, 51–63. (PMID: 
30337351) ^ 

35. Majmudar, H.; Hao, M.; Sankaranarayanan, NV.; Zanotti, B.; Volin, M. V.; Desai, U. R.; Tiwari, V.* A 
synthetic glycosaminoglycan mimetic blocks HSV-1 infection in human iris stromal cells. Antiviral 
Research 2019, 161, 154–162. (PMID: 30481525) 

36. Sistla, J. C.; Morla, S.; Alabbas, A. K.; Kalathur, R. C.; Sharon, C.; Patel, B. B.; Desai, U. R.* Polymeric 
fluorescent heparin as a one-step FRET substrate of human heparanase. Carbohydrate Polymers 2019, 
205, 385–391. (PMID: 30446119) ^ 

37. Gallegos, K. M.; Taylor, C. R.; Rabulinski, D. J.; Del Toro, R.; Girgis, D. E.; Jourha, D.; Tiwari, V.; 
Desai, U. R.; Ramsey, K. H.* A synthetic, small, sulfated agent is a promising inhibitor of Chlamydia 
spp infection in vivo. Frontiers in Microbiology 2018, 9, 3269. (PMID: 30700982) 

38. Kaltenbach, D. D.; Jaishankar, D.; Hao, M.; Beer, J. C.; Volin, M.; Desai, U. R.; Tiwari, V.* 
Sulfotransferase and heparanase: Remodeling engines in promoting virus infection and disease 
development. Frontiers in Pharmacology 2018, 9, 1315. (PMID: 30555321) 

39. Sepuru, K. M.; Nagarajan, B.; Desai, U. R.; Rajarathnam, K.* Structural basis, stoichiometry and 
thermodynamics of chemokines KC/mCXCL1 and MIP2/mCXCL2 binding to glycosaminoglycan 
heparin. Journal of Biological Chemistry 2018, 293, 17817–17828. (PMID: 30257866) ^ 

40. Chaudhari, U. V.; Deota, P. T.;* Kanhed, A. M.; Yadav, M. R.; Afosah, D.; Desai, U. R. Synthesis and 
biological evaluation of novel neutral 2-substituted benzamidobenzene derivatives as human factor Xa 
inhibitors. Pharmacologia 2018, 9, 94–113. 

41. Navaz Gangji, R.; Sankaranarayanan, NV.; Elste, J.; Al-Horani, R. A.; Afosah, D. K.; Joshi, R.; Tiwari, 
V.; Desai, U. R.* Inhibition of herpes simplex virus-1 entry into human cells by nonsaccharide 
glycosaminoglycan mimetics. ACS Medicinal Chemistry Letters 2018, 9, 797–802. (PMID: 30128070) 



 

Page 13 

42. Joseph, P. R. B.; Sawant, K. V.; Iwahara, J.; Garofalo, R. P.; Desai, U. R.; Rajarathnam, K.* Lysines 
and arginines play non-redundant roles in mediating chemokine-glycosaminoglycan interactions. 
Scientific Reports 2018, 8, 12289. (PMID: 30115951) 

43. Kummarapurugu, A. B.; Afosah, D. K.; Sankaranarayanan, NV.; Navaz Gangji, R.; Zheng, S.; Kennedy, 
T.; Rubin, B. K.; Voynow, J. A.*; Desai, U. R.* Molecular principles for heparin oligosaccharide-based 
inhibition of neutrophil elastase in cystic fibrosis. Journal of Biological Chemistry 2018, 293, 12480–
12490. (PMID: 29903912) ^ 

44. Periasamy, S.; Lin, C.-H.; Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R.; Liu, M.-Y.* 
Mucoadhesive role of tamarind xyloglucan on inflammation attenuates ulcerative colitis. Journal of 
Functional Foods 2018, 47, 1–10. (PMID: 30555535) 

45. Abdel Aziz, M. H.; Desai, U. R.* Novel heparin mimetics reveal cooperativity between exosite 2 and 
sodium-binding site of thrombin. Thrombosis Research 2018, 165, 61–67. (PMID: 29573721) 

46. Periasamy, S.; Lin, C.-H.; Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R.; Liu, M.-Y.* Tamarind 
xyloglucan attenuates dextran sodium sulfate induced ulcerative colitis: Role of antioxidation. Journal 
of Functional Foods 2018, 42, 327–338. 

47. Tran, D.-T; Zhang, T.; Stutsman, R.; Desai, U. R.; Might, M.; Kuberan, B.* Visual analytics framework 
for analysis of RNA expression: application towards glycosaminoglycan genes. Bioinformatics 2018, 
34, 2510-2512. (PMID: 29506198) ^ 

48. Afosah, D. K.; Verespy III, S.; Al-Horani, R. A.; Boothello, R. S.; Karuturi, R.; Desai, U. R.* A small 
group of sulfated benzofurans induces steady-state submaximal inhibition of thrombin. Bioorganic and 
Medicinal Chemistry Letters 2018, 28, 1101–1105. (PMID: 29459207) 

49. Sankaranarayanan, NV.; Nagarajan, B.; Desai, U. R.* So you think computational approaches for 
understanding glycosaminoglycan–protein interactions are too dry and too rigid? Think again! Current 
Opinion in Structural Biology 2018, 50, 91–100. (PMID: 29328962) ^ 

50. Chiang, M.-J.; Musayev, F. N.; Kosikova, M.; Lin, Z.; Gao, Y.; Mosier, P. D.; Althufairi, B.; Ye, Z.; 
Zhou, Q.; Desai, U. R.; Safo, M. K.;* Xie, H.* Maintaining pH-dependent conformational flexibility of 
matrix protein 1 is critical for efficient influenza A virus replication. Emerging Microbes and Infections 
2017, 6, e108. (PMID: 29209052) ^ 

51. Monneau, Y. R.; Luo, L.; Sankaranarayanan, NV.; Nagarajan, B.; Vives, R.; Baleux, F.; Desai, U. R.; 
Arenzana-Seidedos, F.; Lortat-Jacob, H.* Solution structure of CXCL13 and heparan sulfate binding 
show that GAG binding site and biological activity rely on distinct domains. Open Biology 2017, 7, 
170133. (PMID: 29070611) 

52. Bhushan, I.; Alabbas, A. B.; Balagurunathan, K.; Gupta, R. B; Desai, U. R.* Immobilization alters 
heparin cleaving properties of heparinase I. Glycobiology 2017, 27, 994-998. (PMID: 28973365) 

53. Truong, T. M.; Li, H.; Dhapare, S.; Desai, U. R.; Voelkel, N. F.; Sakagami, M.* Sulfated 
dehydropolymer of caffeic acid: In vitro anti-lung cell death activity and in vivo intervention in 
emphysema induced by VEGF receptor blockade. Pulmonary Pharmacology and Therapeutics 2017 45, 
181-190. (PMID: 28648907) 

54. Bhushan, I.;* Alabbas, A.; Sistla, J. C.; Saraswat, R.; Desai, U. R.; Gupta, R. B. Heparin 
depolymerization by immobilized heparinase. A review. International Journal of Biological 
Macromolecules 2017, 99, 721-730. (PMID: 28300590) 

55. Nagarajan, B.; Sankaranarayanan, NV.; Patel, B. B.; Desai, U. R.* A molecular dynamics-based 
algorithm for evaluating the glycosaminoglycan mimicking potential of synthetic, homogenous, sulfated 
small molecules. PLoS One 2017, 12, e0171619. (PMID: 28182755) 

56. Sankaranarayanan, NV.; Strebel, T. R.; Boothello, R. S.; Sheerin, K. J.; Raghuraman, A.; Salas, F.; 
Mosier, P. D.; Watermeyer, N.; Oscarson, S.;* Desai, U. R.* A hexasaccharide containing rare 2-O-
sulfated glucuronic acid residues selectively activates heparin cofactor II. Angewandte Chemie 
International Edition English 2017, 56, 2312–2317. (PMID: 28124818) ^^ 

57. Afosah, D.; Al-Horani, R. A.; Sankaranarayanan, NV.; Desai, U. R.* Potent, selective, allosteric 
inhibition of human plasmin by sulfated non-saccharide glycosaminoglycan mimetics. Journal of 
Medicinal Chemistry 2017, 60, 641–657. (PMID: 27976897) ^ 



 

Page 14 

58. Zheng, S.; Kummarapurugu, A.; Afosah, D. A.; Sankaranarayananan, NV.; Boothello, R. S.; Desai, U. 
R.; Kennedy, T.; Voynow, J. A.* 2-O,3-O-desulfated heparin blocks HMGB1 release by inhibition of 
p300 acetyltransferase activity. American Journal of Respiratory Cell and Molecular Biology 2017, 56, 
90–98. (PMID: 27585400) 

59. Mangrum, J. B.; Mehta, A. Y.; Alabbas, A. B.; Desai, U. R.; Hawkridge, A. M.* Comparative analysis 
of INLIGHTTM labeled enzymatically depolymerized heparin by reverse phase chromatography and high 
performance mass spectrometry. Analytical and Bioanalytical Chemistry 2017, 409, 499–509. (PMID: 
27888308) 

60. Patel, N. J.; Sharon, C.; Baranwal, C.; Boothello, R. S.; Desai, U. R.; Patel, B. B.* Heparan sulfate 
hexasaccharide selectively inhibits cancer stem cells by activating p38 MAP kinase. Oncotarget 2016, 
7, 84608–84622. (PMID: 27705927) ^ 

61. Mosier, P. D.; Chiang, M.-J.; Lin, Z.; Jin, Y.; Althufiari, B.; Musayev, F.; Safo, M.; Zhou, Q.; Xie, H.*; 
Desai, U. R.* Broad spectrum anti-influenza agents by inhibiting self-association of matrix protein 1. 
Scientific Reports 2016, 6, 32340. (PMID: 27573445) 

62. Sarkar, A.;* Yu, W.; MacKerell, A.; Desai, U. R.; Mosier, P. D.* Estimating glycosaminoglycan–protein 
interaction affinity: Water dominates the specific antithrombin–heparin interaction. Glycobiology 2016, 
26, 1041–1047. (PMID: 27496757) 

63. Sepuru, K. M.; Nagarajan, B.; Desai, U. R.; Rajarathnam, K.* Molecular basis of chemokine CXCL5-
glycosaminoglycan interactions. Journal of Biological Chemistry 2016, 291, 20539–20550. (PMID: 
27471273) ^ 

64. Al-Horani, R. A.; Karuturi, R.; Lee, M.; Desai, U. R.* Allosteric inhibition of factor XIIIa. Non-
saccharide glycosaminoglycan mimetics, but not glycosaminoglycans, exhibit promising inhibition 
profile. PLoS One 2016, 11, e0160189. (PMID: 27467511) 

65. Wood, J. P.; Baumann-Krueziger, L. M.; Desai, U. R.; Mast, A. E.* Blocking inhibition of 
prothrombinase by tissue factor pathway inhibitor alpha: A procoagulant property of heparins. British 
Journal of Hematology 2016, 175, 123–132. (PMID: 27301751) 

66. Verespy, S. III; Mehta, A. Y.; Afosah, D.; Al-Horani, R. A.; Desai, U. R.* Allosteric partial inhibition 
of monomeric proteases. Sulfated coumarins induce regulation, not just inhibition, of thrombin. 
Scientific Reports 2016, 6, 24043. (PMID: 27053426) 

67. Al-Horani, R. A.; Desai, U. R.* Factor XIa: a review of patent literature. Expert Opinion on Therapeutic 
Patents 2016, 26, 323–345. (PMID: 26881476) 

68. Mehta, A. Y.; Mohammed, B. M.; Thakkar, J. N.; Martin, E. J.; Brophy, D. F.; Gailani, D.; Desai, U. 
R.* Allosterism-based simultaneous, dual anticoagulant and antiplatelet action: allosteric inhibitor 
targeting the glycoprotein Ibα-binding and heparin-binding site of thrombin. Journal of Thrombosis and 
Hemostasis 2016, 14, 828–838. (PMID: 26748875) ^ 

69. Wang, A.; Sankaranarayanan, NV.; Yanagishita, M.; Templeton, D.; Desai, U. R.; Sugahara, K.; Hascall, 
V.* Heparin interaction with a receptor on hyperglycemic dividing cells prevents intracellular 
hyaluronan synthesis and autophagy responses. Matrix Biology 2015, 48, 36–41. (PMID: 25892563) ^ 

70. Joseph, P. R. B.; Mosier, P. D.; Desai, U. R.; Rajarathnam, K.* Solution NMR characterization of 
chemokine CXCL8 monomer and dimer binding to glycosaminoglycans: Structural plasticity mediates 
differential binding interactions. Biochemical Journal 2015, 472, 121–133. (PMID: 26371375) ^ 

71. Namachivayam, K.; Coffing, H. P.; Sankaranarayanan, N. V.; Jin, Y.; MohanKumar, K.; Frost, B. L.; 
Blanco, C. L.; Patel, A. L. Meier, P. P.; Garzon, S. A.; Desai, U. R.; Maheshwari, A.* Transforming 
growth factor-β2 is sequestered in human milk by chondroitin sulfate proteoglycans. American Journal 
of Physiology–Gastroenterology and Liver Physiology 2015, 309, G171–G180. (PMID: 26045614) 

72. Sarkar, A.; Desai, U. R.* A simple method for discovering druggable protein–glycosaminoglycan 
systems. Elucidation of key principles from heparin/heparan sulfate binding proteins. PLoS One 2015, 
10, e0141127. (PMID: 26488293) 

73. Al-Horani, R. A.; Boothello, R. S.; Desai, U. R.* Characterization of allosteric inhibition of factor XIa 
by sulfated pentagalloyl glucopyranosides. Thrombosis Research 2015, 136, 379–387. (PMID: 
25935648) {Paper profiled by an accompanying editorial. Schmaier, A. Medically-induced hemophilia 
C to treat thrombosis. Thrombosis Research 2015, 136, 185–186.} 



 

Page 15 

74. Wang, X.; Wang, Z.; Sidhu, P. S.; Desai, U. R.; Zhou, Q.* 6-Hydroxyflavone and derivatives exhibit 
potent anti-inflammatory activity among mono-, di- and polyhydroxylated flavones in kidney mesangial 
cells. PLoS One 2015, 10, e0116409. (PMID: 25790236; PMCID: PMC4366162) 

75. Boothello, R. S.; Sarkar, A.; Tran, V.; Nguyen, T. K.; Sankaranarayanan, N. V.; Quintero, M.; Mehta, 
A. Y.; Alabbas, A.; Mencio, C.; Joice, J.; Kuberan, B.; Desai, U. R.* Chemoenzymatically prepared 
heparan sulfate containing rare 2-O-sulfonated glucuronic acid residues. ACS Chemical Biology 2015, 
10, 1485–1494. (PMID: 25742429) ^ 

76. Wang, C.; Jin, Y.; Desai, U. R.; Yadavalli, V. K.* Investigation of the heparin–thrombin interaction 
using dynamic force spectroscopy. Biochimica Biophysica Acta 2015, 1850, 1099–1106. (PMID: 
25647100) 

77. Al-Horani, R. A.;* Karuturi, R.; White, D. T.; Desai, U. R. Plasmin regulation through allosteric, 
sulfated, small molecules. Molecules 2015, 20, 608-625. (PMID: 25569517) 

78. Liang, A.;* Desai, U. R. Studying glycosaminoglycan–protein interactions using capillary 
electrophoresis. Methods in Molecular Biology 2015, 1229, 355-375. (PMID: 25325965) 

79. Boothello, R. S.; Al-Horani, R. A.; Desai, U. R.* Glycosaminoglycan–protein interaction studies using 
fluorescence spectroscopy. Methods in Molecular Biology 2015, 1229, 335-353. (PMID: 25325964) 

80. Sankaranarayanan, N. V.; Sarkar, A.; Desai, U. R.; Mosier, P. D.* Designing ‘high-affinity, high-
specificity’ glycosaminoglycan sequences through computerized modeling. Methods in Molecular 
Biology 2015, 1229, 289-314. (PMID: 25325961) 

81. Al-Horani, R. A.; Karuturi, R.; Verespy, S. III; Desai, U. R.* Synthesis of glycosaminoglycan mimetics 
through sulfation of polyphenols. Methods in Molecular Biology 2015, 1229, 49-67. (PMID: 25325944) 

82. Sidhu, P. S.;* Zhou, Q.; Desai, U. R. A simple, general approach of allosteric coagulation enzyme 
inhibition through monosulfated hydrophobic scaffolds. Bioorganic and Medicinal Chemistry Letters 
2014, 24, 5716-5720. (PMID: 25453087) 

83. Henry, B. L.;* Desai, U. R. Sulfated low molecular weight lignins, allosteric inhibitors of coagulation 
proteinases via the heparin binding site, significantly alter the active site of thrombin and factor Xa 
compared to heparin. Thrombosis Research 2014, 134, 1123-1129. (PMID: 25242245; PMCID: 
PMC4253681) 

84. Sankaranarayanan, N. V.; Desai, U. R.* Toward a robust computational screening strategy for 
identifying glycosaminoglycan sequences that display high specificity for target proteins. Glycobiology 
2014, 24, 1323-1333. (PMID: 25049239; PMCID: PMC4296175) 

85. Safo, M. K.;* Musayev, F. N.; Mosier, P. D.; Zhou, Q.; Xie, H.;* Desai, U. R. Crystal structures of 
influenza A virus matrix protein M1: Variations on a theme. PLoS One 2014, 9, e109510 (PMID: 
25295515; PMCID: PMC4190115) 

86. Mehta, A. Y.; Desai, U. R.* Substantial non-electrostatic forces are needed to induce allosteric disruption 
of thrombin’s active site through exosite 2. Biochemical Biophysical Research Communications 2014, 
452, 813-816. (PMID: 25201728; PMCID: PMC4179500) 

87. Patel, N. J.; Karuturi, R.; Al-Horani, R. A.; Baranwal, S.; Patel, J.; Desai, U. R.;* Patel, B. B.* Synthetic, 
non-saccharide glycosaminoglycan mimetics selectively target colon cancer stem cells. ACS Chemical 
Biology 2014, 9, 1826-1833. (PMID: 24968014; PMCID: PMC4136679) ^ 

88. Al-Horani, R. A.; Desai, U. R.* Designing allosteric inhibitors of factor XIa. Lessons from the 
interactions of sulfated pentagalloyl glucopyranosides. Journal of Medicinal Chemistry 2014, 57, 4805-
4813. (PMID: 24844380; PMCID: PMC4216218) {Paper profiled in an editorial. Schmaier, A. 
Medically-induced hemophilia C to treat thrombosis. Thrombosis Research 2015, 136, 185-186.} ^ 

89. Al-Horani, R. A.; Desai, U. R.* Recent advances on plasmin inhibitors for the treatment of fibrinolysis-
related disorders. Medicinal Research Reviews 2014, 34, 1168-1216. (PMID: 24659483) ^ 

90. Henry, B. L.;* Desai, U. R. Discovery methodology for the development of direct factor VIIa inhibitors.  
Expert Opinion on Drug Discovery 2014, 9, 859-872. (PMID: 24882057) 

91. Saluja, B.; Li, H.; Desai, U. R.; Voelkel, N. F.; Sakagami, M.* Sulfated caffeic acid dehydropolymer 
attenuates elastase and cigarette smoke extract-induced emphysema in rats: sustained activity and a need 
of pulmonary delivery. Lung 2014, 192, 481-492. (PMID: 24831783) 



 

Page 16 

92. Argade, M. D.; Mehta, A. Y.; Sarkar, A.; Desai, U. R.* Allosteric inhibition of human factor XIa. 
Discovery of monosulfated benzofurans as a class of promising inhibitors. Journal of Medicinal 
Chemistry 2014, 57, 3559-3569. (PMID: 24666186; PMCID: PMC4317055) ^ 

93. Mehta, A.Y.; Thakkar, J. N.; Mohammed, B. M.; Martin, E. J.; Brophy, D. F.; Kishimoto, T.; Desai, U. 
R.* Targeting the GPIb binding site of thrombin to simultaneously induce dual anticoagulant and 
antiplatelet effects. Journal of Medicinal Chemistry 2014, 57, 3030-3040. (PMID: 24635452; PMCID: 
PMC4203406) {Designated as one of the “Highly Read Papers of 2014” by the editors of the Journal 
of Medicinal Chemistry}^ 

94. Kalita, M.; Balivada, S.; Swarup, V.; Mencio, M.; Raman, K.; Desai, U. R.; Troyer, D.; Kuberan, B.* 
Development of a nanosensor for fast, ultrasensitive detection of oversulfated chondroitin sulfate 
contaminant in heparin. Journal of American Chemical Society 2014, 136, 554-557. (PMID: 24127748) 
^^ 

95. Mehta, A. Y.; Jin, Y.; Desai, U. R.* An update on recent patents on thrombin inhibitors (2010–2013). 
Expert Opinion on Therapeutic Patents 2014, 24, 47-67. (PMID: 24099091) 

96. Desai, U. R.* The promise of sulfated synthetic small molecules as modulators of glycosaminoglycan 
function. Future Medicinal Chemistry 2013, 5, 1363-1366. (PMID: 23919545) 

97. Sidhu, P. S.; Abdel Aziz, M. H.; Sarkar, A.; Mehta, A. Y.; Zhou, Q.; Desai, U. R.* Designing allosteric 
regulators of thrombin. Exosite 2 features multiple sub-sites that can be targeted by sulfated small 
molecules for inducing inhibition. Journal of Medicinal Chemistry 2013, 56, 5059-5070. (PMID: 
23718540; PMC3717983) ^ 

98. Karuturi, R.; Al-Horani, R. A.; Mehta, S. C.; Gailani, D.; Desai, U. R.* Discovery of allosteric 
modulators of factor XIa by targeting hydrophobic domains adjacent to its heparin-binding site. Journal 
of Medicinal Chemistry 2013, 56, 2415-2438. (PMID: 23451707; PMC3625964) ^ 

99. Raman, K.; Mencio, C.; Desai, U. R.; Kuberan, B.* Sulfation patterns determine cellular internalization 
of heparin-like polysaccharides. Molecular Pharmaceutics 2013, 10, 1442-1449. (PMID: 23398560; 
PMC3685167) 

100. Saluja, B.; Thakkar, J. N.; Li, H.; Desai, U. R.; Sakagami, M.* Novel low molecular weight lignins as 
anti-emphysema agents: In vitro triple inhibitory activities against elastase, oxidation and inflammation. 
Pulmonary Pharmacology and Therapeutics 2013, 26, 296-304. (PMID: 23280431; PMC3581723) 

101. Al-Horani, R. A.; Ponnusamy, P.; Mehta, A. Y.; Gailani, D.; Desai, U. R.* Sulfated 
pentagalloylglucoside is a potent, allosteric, and selective inhibitor of factor XIa. Journal of Medicinal 
Chemistry 2013, 56, 867-878. (PMID: 23316863; PMC3574227) {Paper profiled in an editorial. 
Schmaier, A. Medically-Induced Hemophilia C to Treat Thrombosis. Thromb. Res. 2015, 136, 185-186.} 
^ 

102. Sidhu, P. S.; Mosier, P.D.; Zhou, Q.; Desai, U. R.* On scaffold hopping: Challenges in the discovery of 
sulfated small molecules as mimetics of glycosaminoglycans. Bioorganic and Medicinal Chemistry 
Letters 2013, 23, 355-359. (PMID: 23164711; PMC3525718) 

103. Xie, H.;* Lin, Z.; Mosier, P.; Desai, U. R.; Gao, Y. The compensatory G88R change is essential in 
restoring the normal functions of influenza A viral matrix protein 1 with disrupted nuclear localization 
signal. Journal of Virology 2013, 87, 345-353. (PMID: 23077315; PMC3536423)  

104. Mosier, P. D.; Krishnasamy, C.; Kellogg, G. E.; Desai, U. R.* On the specificity of heparin/heparan 
sulfate binding to proteins. Anion-binding sites on antithrombin and thrombin are fundamentally 
different. PLoS One 2012, 7, e48632. (PMID: 23152789; PMC3495972) 

105. Liang, A.;* Thakkar, J. N.; Hindle, M.; Desai, U. R. Dynamic affinity chromatography in the separation 
of sulfated lignins binding to thrombin. Journal of Chromatography B 2012, 908, 45-51. 

106. Abdel Aziz, M. H.; Sidhu, P. S.; Liang, A.; Kim, J. Y.; Mosier, P. D.; Zhou, Q.; Farrell, D. H.; Desai, U. 
R.* Designing allosteric regulators of thrombin. Monosulfated benzofuran dimers selectively interact 
with arg173 of exosite II to induce inhibition. Journal of Medicinal Chemistry 2012, 55, 6888-6897. 
(PMC3416887) ^ 



 

Page 17 

107. Al-Horani, R. A.; Mehta, A. Y.; Desai, U. R.* Potent direct inhibitors of factor Xa based on the 
tetrahydroisoquinoline scaffold. European Journal of Medicinal Chemistry 2012, 54, 771-783. 
(PMC3408863) 

108. Raman, K.; Karuturi, R.; Swarup, V. P.; Desai, U. R.; Kuberan, B.* Discovery of novel sulfonated small 
molecules that inhibit vascular tube formation. Bioorganic and Medicinal Chemistry Letters 2012, 22, 
4467-4470. (PMC3405149) 

109. Al-Horani, R. A.; Desai, U. R.* Electronically rich N-substituted tetrahydroisoquinoline 3-carboxylic 
acid esters: Concise synthesis and conformational studies. Tetrahedron 2012, 68, 2027-2040. 
(PMC3365611) 

110. Henry, B. L.; Thakkar, J. N.; Liang, A.; Desai, U. R.* Sulfated, low molecular weight lignins inhibit a 
select group of heparin-binding serine proteases. Biochemical and Biophysical Research 
Communications 2012, 417, 382-386. (PMC3259278) 

111. Rein, C.; Desai, U. R.; Church, F. C.* Serpin–glycosaminoglycan interactions. Methods in Enzymology 
2011, 501, 105-137. 

112. King, J. T.; Desai, U. R.* Linear polyalkylamines as fingerprinting agents in capillary electrophoresis of 
low molecular weight heparins and glycosaminoglycans. Electrophoresis 2011, 32, 3070-3077. 
(PMC3516877) 

113. Abdel Aziz, M. H.; Mosier, P. D.; Desai, U. R.* Identification of the site of binding of sulfated, low 
molecular weight lignins on thrombin. Biochemical and Biophysical Research Communications 2011, 
413, 348-352. (PMC3183121) 

114. Al-Horani, R. A.; Liang, A.; Desai, U. R.* Designing non-saccharide, allosteric activators of 
antithrombin for accelerated inhibition of factor Xa. Journal of Medicinal Chemistry 2011, 54, 6125-
6138. (PMC3165067) ^ 

115. Sidhu, P. S.; Liang, A.; Mehta, A. Y.; Abdel Aziz, M. A.; Zhou, Q.; Desai, U. R.* Rational design of 
potent, small, synthetic allosteric inhibitors of thrombin. Journal of Medicinal Chemistry 2011, 54, 5522-
5531. (PMC3150610) ^ 

116. Desai, B. J.; Boothello, R.; Mehta, A. Y.; Scarsdale, J. N.; Wright, H. T.;* Desai, U. R. Interaction of 
thrombin with sucrose octasulfate. Biochemistry 2011, 50, 6973-6982. (PMC3172994) 

117. Kaushik, V.; Liang, A.; Desai, U. R.; Sidorov, V.* Chemoselective precipitation of lactose from a 
lactose/sucrose mixture: Proof of concept for a new separation methodology. Supramolecular Chemistry 
2010, 22, 751-757. 

118. Al-Horani, R. A.; Desai, U. R.* Chemical sulfation of small molecules – Advances and challenges. 
Tetrahedron 2010, 66, 2907-2918. (PMC2913517) 

119. Raghuraman, A.; Mosier, P. D.; Desai, U. R.* Understanding dermatan sulfate–heparin co-factor II 
interaction through genetic algorithm-based virtual library screening. ACS Medicinal Chemistry Letters 
2010, 1, 281-285. (PMC2936258) 

120. Thakkar, J. N.; Tiwari, V.; Desai, U. R.* Non-sulfated, cinnamic acid-based lignins are potent 
antagonists of HSV-1 entry into cells. Biomacromolecules 2010, 11, 1412-1416. (PMC2892273) ^ 

121. Henry, B. L.; Abdel Aziz, M.; Zhou, Q.; Desai, U. R.* Sulfated, low molecular weight lignins are potent 
inhibitors of plasmin, in addition to thrombin and factor Xa : Novel opportunity for controlling complex 
pathologies. Thrombosis and Haemostasis 2010, 103, 507-515. ^ 

122. Liang, A.; Thakkar, J. N.; Desai, U. R.* Study of physico-chemical properties of novel highly sulfated, 
aromatic, mimetics of heparin and heparan sulfate. Journal of Pharmaceutical Sciences 2010, 99, 1207-
1216. 

123. Henry, B. L.; Connell, J.; Liang, A.; Krishnasamy, C.; Desai, U. R.* Interaction of antithrombin with 
sulfated, low molecular weight lignins. Opportunities for potent, selective modulation of antithrombin 
function. Journal of Biological Chemistry 2009, 284, 20897-20908. (PMC2742855) 

124. Verghese, J.; Liang, A.; Sidhu, P. S.; Hindle, M.; Zhou, Q.; Desai, U. R.* First steps in the direction of 
synthetic, allosteric, direct inhibitors of thrombin and factor Xa. Bioorganic and Medicinal Chemistry 
Letters 2009, 19, 4126-4129. (PMC2714770) 

125. Liang, A.; Raghuraman, A.; Desai, U. R.* Capillary electrophoretic study of small, highly sulfated, non-
sugar molecules interacting with antithrombin. Electrophoresis 2009, 30, 1544-1551. (PMC2755545) 



 

Page 18 

126. Raghuraman, A.; Liang, A.; Krishnasamy, C.; Lauck, T.; Gunnarsson, G. T.; Desai, U. R.* On designing 
non-saccharide, allosteric activators of antithrombin. European Journal of Medicinal Chemistry 2009, 
44, 2626-2631. (PMC2743457) 

127. Henry, B. L.; Thakkar, J. N.; Martin, E. J.; Brophy, D. F.; Desai, U. R.* Characterization of the plasma 
and blood anticoagulant potential of structurally and mechanistically novel oligomers of 4-
hydroxycinnamic acids. Blood Coagulation and Fibrinolysis 2009, 20, 27-34. (PMC2882113) 

128. Krishnasamy, C.; Raghuraman, A.; Kier, L. B.; Desai, U. R.* Application of molecular connectivity and 
electro-topological indices in quantitative structure activity analysis of pyrazole derivatives as inhibitors 
of factor Xa and thrombin. Chemistry and Biodiversity 2008, 5, 2609-2620. 

129. Henry, B. L.; Desai, U. R.* Recent research developments in the direct inhibition of coagulation 
proteinases  Inhibitors of the initiation phase. Cardiovascular and Haematological Agents in 
Medicinal Chemistry 2008, 6, 323-336.  

130. King, J. T.; Desai, U. R.* A capillary electrophoretic method for fingerprinting low molecular weight 
heparins. Analytical Biochemistry 2008, 280, 229-234. 

131. Rahman, M.; Riaz, M.; Desai, U. R.* Synthesis of biologically relevant bi-flavanoids – a review. 
Chemistry and Biodiversity 2007, 4, 2495-2527. 

132. Henry, B. L.; Monien, B. H.; Bock, P. E.; Desai, U. R.* A novel allosteric pathway of thrombin 
inhibition. Exosite II mediated potent inhibition of thrombin by chemo-enzymatic, sulfated 
dehydropolymers of 4-hydroxycinnamic acids. Journal of Biological Chemistry 2007, 282, 31891-
31899. 

133. Raghuraman, A. Riaz, M.; Hindle, M.; Desai, U. R.* Rapid, high-yielding microwave-assisted per-
sulfation of organic scaffolds. Tetrahedron Letters 2007, 48, 6754-6758. (PMC2084256) 

134. Raghuraman, A.; Tiwari, V.; Zhao, Q.; Shukla, D.; Debnath, A. K.; Desai, U. R.* Viral inhibition studies 
on sulfated lignin, a chemically modified biopolymer and a potential mimic of heparan sulfate. 
Biomacromolecules 2007, 8, 1759-1763. (PMC2519151) ^ 

135. Monien, B. H.; Henry, B. L.; Raghuraman, A.; Hindle, M.; Desai, U. R.* Novel chemo-enzymatic 
oligomers of cinnamic acids as direct and indirect inhibitors of coagulation proteinases. Bioorganic and 
Medicinal Chemistry 2006, 14, 7988-7998. 

136. Raghuraman, A.; Mosier, P. D.; Desai, U. R.* Finding a needle in a haystack. Development of a 
combinatorial virtual screening approach for identifying high specificity heparin/heparan sulfate 
sequence(s). Journal of Medicinal Chemistry 2006, 49, 3553-3562. (PMC2516555) ^ 

137. Monien, B. H.; Cheang, K. I.; Desai, U. R.* Mechanism of poly(acrylic acid) acceleration of 
antithrombin inhibition of thrombin: Implications for the design of novel heparin mimics. Journal of 
Medicinal Chemistry 2005, 48, 5360-5368. ^ 

138. Raghuraman, A.; Thakkar, J. N.; Gunnarsson, G. T.; Hindle, M.; Desai, U. R.* Structural 
characterization of a serendipitously discovered bioactive macromolecule, lignin sulfate. 
Biomacromolecules 2005, 6, 2822-2832. ^ 

139. Monien, B. H.; Krishnasamy, C.; Olson, S. T.; Desai, U. R.* Importance of tryptophan 49 of 
antithrombin in heparin binding and conformational activation. Biochemistry 2005, 44, 11660-11668. 

140. Monien, B. H.; Desai, U. R.* Antithrombin activation by non-sulfated, non-polysaccharide organic 
polymer. Journal of Medicinal Chemistry 2005, 48, 1269-1273. ^ 

141. Gunnarsson, G. T.; Riaz, M.; Adams, J.; Desai, U. R.* Synthesis of per-sulfated flavonoids using 2,2,2-
trichloro ethyl protecting group and their factor Xa inhibition potential. Bioorganic and Medicinal 
Chemistry 2005, 13, 1783-1789. 

142. Dantuluri, M.; Gunnarsson, G. T.; Riaz, M.; Nguyen, H.; Desai, U. R.* Capillary electrophoresis of 
highly sulfated flavanoids and flavonoids. Analytical Biochemistry 2005, 336, 316-322. 

143. He, X.; Reeve, A.; Desai, U. R.; Kellogg, G. E.; Reynolds, K. A.* 1,2-Dithiole-3-ones as potent 
inhibitors of bacterial 3-ketoacyl acyl carrier protein synthases III. Antimicrobial Agents and 
Chemotherapy 2004, 48, 3093-3102. 

144. Desai, U. R.* New antithrombin–based anticoagulants. Medicinal Research Reviews 2004, 24, 151-181. 
^^ 



 

Page 19 

145. Schedin-Weiss, S.; Desai, U. R.; Bock, S. C.; Olson, S. T.; Björk, I.* Roles of N-terminal region residues 
Lys11, Arg13 and Arg24 of antithrombin in heparin recognition and in promotion and stabilization of 
the heparin-induced conformational change. Biochemistry 2004, 43, 675-683. 

146. Gunnarsson, G. T.; Desai, U. R.* Hydropathic interaction analyses of small organic activators binding 
to antithrombin. Bioorganic and Medicinal Chemistry 2004, 12, 633-640. 

147. Jairajpuri, M. A.; Lu, A.; Desai, U. R.; Olson, S. T.; Björk, I.; Bock, S. C.* Antithrombin III 
phenylalanines 122 and 121 contribute to its high affinity for heparin and conformational activation. 
Journal of Biological Chemistry 2003, 278, 14951-14950. ^ 

148. Gunnarsson, G. T.; Desai, U. R.* Exploring new non-sugar sulfated molecules as activators of 
antithrombin. Bioorganic and Medicinal Chemistry Letters 2003, 13, 579-583. 

149. Raja, S. M.;* Wang, B.; Dantuluri, M.; Desai, U. R.; Demeler, B.; Speigel, B.; Metkar, S. S.; Froelich, 
C. J. Cytotoxic cell granule-mediated cell death: Characterization of the macromolecular complex of 
granzyme B with serglycin. Journal of Biological Chemistry 2002, 277, 49523-49530. ^ 

150. Gunnarsson, G. T.; Desai, U. R.* Interaction of sulfated flavanoids with antithrombin: Lessons on the 
design of organic activators. Journal of Medicinal Chemistry 2002, 45, 4460-4470. ^ 

151. Schedin-Weiss, S.; Desai, U. R.; Gettins, P. G. W.; Olson, S. T.;* Björk, I. The importance of lysine 125 
for heparin binding and activation of antithrombin. Biochemistry 2002, 41, 4779-4788. 

152. Gunnarsson, G. T.; Desai, U. R.* Designing small, non-sugar activators of antithrombin using 
hydropathic interaction analyses. Journal of Medicinal Chemistry 2002, 45, 1233-1243. ^ 

153. Desai, U. R.;* Johns, J.; Lahaye, L.; Wright, H. T. Probing reactive center loop insertion in serpins: A 
simple method for ovalbumin. Analytical Biochemistry 2002, 302, 81-87. 

154. Desai, U. R.; Swanson, R. S.; Bock, S. C.; Björk, I.; Olson, S. T.* Role of Arg 129 in heparin binding 
and activation of antithrombin. Journal of Biological Chemistry 2000, 275, 18976-18984. ^ 

155. Desai, U. R.;* Gunnarsson, G. T. Hydropathic interaction analysis of the sequence-specific heparin 
pentasaccharide binding to antithrombin. Medicinal Chemistry Research 1999, 9, 643-655. ^^ 

156. Sawant, M. S.; Nadkarni, P. J.; Desai, U. R.; Katoch, R.; Korde, S. S.; Trivedi, G. K.* Configurational 
and conformational analyses of -methylene--butryo steroidal spirolactones. Journal of the Chemical 
Society – Perkin Transactions I 1999, 2537-2542. 

157. Desai, U. R.; Petitou, M.; Björk, I.; Olson, S. T.* Mechanism of heparin activation of antithrombin: 
Evidence for an induced-fit model of allosteric activation involving two interaction subsites. 
Biochemistry 1998, 37, 13033-41. 

158. Sawant, M. S.; Katoch, R.; Trivedi, G. K.;* Desai, U. R. Highly stereoselective synthesis of spiro--
methylene--butryo-lactones: the role of -hydroxy substitution. Journal of the Chemical Society – 
Perkin Transactions I 1998, 843-846.  

159. Desai, U. R.; Petitou, M.; Björk, I.; Olson, S. T.* Mechanism of heparin activation of antithrombin. Role 
of individual residues of the pentasaccharide activating sequence in the recognition of native and 
activated states of antithrombin. Journal of Biological Chemistry 1998, 273, 7478-7487. 

160. Korde, S. S.; Baig, M. H. A.; Desai, U. R.; Trivedi, G. K.* Differential behavior of (25R)-5,6-
epoxyspirostan-22-O-3-ol and (25R)-5,6-epoxyspirostan-22-O-34-diol towards Dowex. 
Steroids 1996, 61, 290-295. 

161. Desai, U. R.; Klibanov, A. M.* Assessing the structural integrity of a lyophilized protein in organic 
solvents. Journal of American Chemical Society 1995, 117, 3940-3945. ^^ 

162. Liu, J.; Desai, U. R.; Han, X.-J.; Toida, T.; Linhardt, R. J.* Strategy for the sequence analysis of heparin. 
Glycobiology 1995, 5, 765-774. 

163. Desai, U. R.; Vlahov, I. R.; Pervin, A.; Linhardt, R. J.* Conformational analysis of sucrose octasulfate 
by high resolution nuclear magnetic resonance spectroscopy. Carbohydrate Research 1995, 275, 391-
401. 

164. Desai, U. R.; Linhardt, R. J.* Molecular weight of heparin using 13C nuclear magnetic resonance 
spectroscopy. Journal of Pharmaceutical Science 1995, 84, 212-215. 



 

Page 20 

165. Desai, U. R.; Hoppensteadt, D.; Fareed, J.; Linhardt, R. J.* Measurement of the antithrombin III binding 
sites in low molecular weight heparins by 13C NMR and by capillary electrophoresis. Pharmaceutical 
Science 1995, 1, 349-353. 

166. Desai, U. R.; Osterhout, J. J.; Klibanov, A. M.* Protein structure in the lyophilized state: A hydrogen 
isotope exchange/NMR study with bovine pancreatic trypsin inhibitor. Journal of American Chemical 
Society 1994, 116, 9420-9422. ^^ 

167. Bae, J. H.; Desai, U. R.; Pervin, A.; Caldwell, E. O.; Weiler, J.; Linhardt, R. J.* Interaction of heparin 
with antithrombin peptide analogs. Biochemical Journal 1994, 301, 121-129. ^ 

168. Desai, U. R.; Linhardt, R. J.* Molecular weight of low molecular weight heparins by 13C nuclear 
magnetic resonance spectroscopy. Carbohydrate Research 1994, 255, 193-212. 

169. Liu, J.; Pervin, A.; Gallo, C. M.; Desai, U. R.; Gorp, C. L. V.; Linhardt, R. J.* New approaches for the 
preparation of hydrophobic heparin derivatives. Journal of Pharmaceutical Sciences 1994, 83, 1034-
1039. 

170. Linhardt, R. J.*; Desai, U. R.; Liu, J.; Pervin, A.; Hoppensteadt, D.; Fareed, J. Low molecular weight 
dermatan sulfate as antithrombotic agent: Structure-activity relationship studies. Biochemical 
Pharmacology 1994, 47, 1241-1252. 

171. Desai, U. R.; Wang, H.-M.; Linhardt, R. J.* Specificity studies on the heparin lyases from 
Flavobacterium heparinum. Biochemistry 1993, 32, 8140-8145. 

172. Desai, U. R.; Wang, H.-M.; Linhardt, R. J.* Substrate specificity of the heparin lyases from 
Flavobacterium heparinum. Archives of Biochemistry and Biophysics 1993, 306, 461-468. 

173. Desai, U. R.; Wang, H.-M.; Ampofo, S. A.; Linhardt, R. J.* Oligosaccharide composition of heparin and 
low-molecular-weight-heparins by capillary electrophoresis. Analytical Biochemistry 1993, 213, 120-
127. 

174. Sridharan, R.; Desai, U. R.; Rao, R. M.; Trivedi, G. K.* Conformational analysis of A- and B-rings in 
2-, 4-, and 6-bromosubstituted steroidal 4-en-3-ones by NMR. Steroids 1993, 58, 170-177. 

175. Desai, U. R.; Wang, H.-M.; Kelly, T. R.; Linhardt, R. J.* Structure elucidation of a novel acidic 
tetrasaccharide and hexasaccharide derived from a chemically modified heparin: Carbohydrate 
Research 1993, 241, 249-259. 

176. Banerjee, S.; Desai, U. R.; Trivedi, G. K.* Synthesis of 2'-(3-benzyloxy-24-norcholan-23 yl)-2',4',4'-
trimethyl-4',5'-dihydrooxazoline-N-oxyl. Tetrahedron 1992, 48, 133-148. 

177. Lee, K. B.; Desai, U. R.; Palcic, M. M.; Hindsgaul, O.; Linhardt, R. J.* An electrophoresis-based assay 
for glycosyltransferase activity. Analytical Biochemistry 1992, 205, 108-114. 

178. Desai, U. R.; Baig, M. H. A.; Trivedi, G. K.* Allylic acetoxylation of 5-steroids. Observation of 
competing pathway - a 13C NMR study of 5-bromo steroids. Indian Journal of Chemistry 1992, 30B, 
1085-1088. 

179. Desai, U. R.; Trivedi, G. K.* Carbon-13 NMR spectra of 2-functionalized 4-3-keto steroids. Carbon-1 
and carbon-19 probes for conformational preference? Indian Journal of Chemistry 1992, 30B, 915-919. 

180. Desai, U. R.; Trivedi, G. K.* Conformational analysis of ring A and total assignment of 19-
functionalized 4-en-3-one steroids. Applicability of 2D-NOE as a crucial technique. Journal of Organic 
Chemistry 1991, 56, 4625-4631. 

181. Desai, U. R.; Trivedi, G. K.* Conjugation of spirocyclopropane with carbonyl group. Conformational 
analysis of spiro(cyclopropane-1,2'-steroids). Magnetic Resonance in Chemistry 1991, 29, 148-151. 

182. Desai, U. R.; Trivedi, G. K.* New steroid haptens for radioimmunoassay. Synthesis of steroids 
substituted with thioether or ester linkages at the 2-position. Steroids 1991, 56, 185-188. 

183. Mukhopadhyay, S.; Desai, U. R.; Trivedi, G. K.* On the protection of 3-hydroxy group of A/B cis 
steroids. S Mukhopadhayay, Synthetic Communications 1991, 21, 757-770. 

184. Desai, U. R.; Trivedi, G. K.* A high yielding synthesis of (25R)-spiro(cyclopropane-1,2'-(19-nor-
spirost-4-en-22O)-3-one. Indian Journal of Chemistry 1991, 30B, 635-638. 

185. Desai, U. R.; Sawant, M. S.; Trivedi, G. K.* New steroid haptens for radioimmunoassay Part II. 
Synthesis of thioether bridged haptens for testosterone. Synthetic Communications 1990, 20, 2423-2438. 



 

Page 21 

186. Subramaniam, S.; Desai, U. R.; Trivedi, G. K.* Reductive alkylations of nitrochromenes. Synthesis of 
spiro(N-hydroxy lactams). Synthetic Communications 1990, 20, 1733-1742. 

187. Desai, U. R.; Trivedi, G. K.* A simple, high-yielding synthesis of spiro(cyclopropane-1,2'-steroids). 
Liebigs Annalen der Chemie 1990, 711-712. 

Book Chapters 

1. Afosah, D.; Morla, S.; Campbell, C.; Desai, U. R. Herbal products for cardiovascular diseases. In 
Pharmacognosy (Ed. Zhang, Y.) In. Pharmacognosy: Current Herbal Medications and Natural Product 
Chemistry for a PharmD Curriculum. Cognella Academic Publishing, San Diego, CA, 2021; pp. 161-
210. 

2. Sakagami, M.*; Li, H.; Truong, T. M.; Hayashi, K. R.; Desai, U. R. Reconstructing the emphysematous 
lung – A critical appraisal and case study with VCU – CDSO3. In Respiratory Drug Delivery, (Eds. 
Dalby, R.N.; Byron, P. R.; Farr, S. J.; Peart, J.; Suman, J. D.; Young, P. M.; Traini, D.) Davis Healthcare 
International Publishing: River Grove, IL, 2016; 13-22. 

3. Truong, T. M.; Li, H.; Desai, U. R.; Voelkel, N. F.; Sakagami, M.* Sulfated caffeic acid oligomer: 
Reversal of functional and morphological impairment in emphysema induced with VEGF receptor 
blockade. In Respiratory Drug Delivery, (Eds. Dalby, R.N.; Byron, P. R.; Farr, S. J.; Peart, J.; Suman, 
J. D.; Young, P. M.; Traini, D.) Davis Healthcare International Publishing: River Grove, IL, 2016; 641-
644. 

4. Truong, T. M.; Desai, U. R.; Sakagami, M.* HIF-1alpha and Fe2+ dependent protective activities of 
sulfated caffeic acid oligomer against emphysematous pulmonary vascular endothelial cell death. In 
Respiratory Drug Delivery, (Eds. Dalby, R.N.; Byron, P. R.; Farr, S. J.; Peart, J.; Suman, J. D.; Young, 
P. M.; Traini, D.) Davis Healthcare International Publishing: River Grove, IL, 2016; 637-640. 

5. Desai, U. R.;* Al-Horani, R. A.; Mehta, A. Y.; Abdel Aziz, M. H. Cardiovascular Agents. In The 
Chemistry of Drugs for Nurse Anesthetists, 2nd ed.; Kier, L. B.; Schiek, C., Eds. AANA Publishing: Park 
Ridge, IL 2014, 201–240. 

6. King, J. T.; Desai, U. R.* Advances in the analysis of heparins. In Heparin: Properties, Uses and Side 
Effects, Piyathilake, D. E.; Liang, R.; Eds. Nova Science Publishers: NY, 2012; 109-132. 

7. Henry, B. L.; Desai, U. R.* Anticoagulants. In Burger’s Medicinal Chemistry, Drug Discovery and 
Development, 7th ed.; Rotella, D.; Abraham, D. J., Eds. John Wiley and Sons: NY, 2010; 365-408. 

8. Saluja, B.; Thakkar, J. N.; Desai, U. R.; Sakagami, M.* Novel cinnamic acid-based dehydropolymers 
for emphysema: triple inhibitors of elastase, inflammation and oxidation. In Respiratory Drug Delivery, 
Davis Healthcare International Publishing: River Grove, IL, 2010; Book 3, 925-927. 

9. Desai, U. R.* Antithrombin activation and designing novel heparin mimics. In Chemistry and Biology 
of Heparin and Heparan Sulfate, Garg, H. G.; Linhardt, R. J.; Hales, C. A., Eds. Elsevier: NY, 2005; 
483-512. 

10. Desai, U. R.* Cardiovascular Agents. In The Chemistry of Drugs for Nurse Anesthetists, Kier, L. B.; 
Schiek, C., Eds. AANA Publishing: Park Ridge, IL, 2004, 165-199. 

11. Dantuluri, M.; Desai, U. R.* Capillary electrophoresis of sulfated molecules. In Recent Research 
Developments in Analytical Biochemistry, Pandalai, S. G., Ed. Transworld Research Network: India, 
2003, 3, 169-186. 

Book(s) 

1. Volume 2303 (2022) of Methods in Molecular Biology volume on ‘Glycosaminoglycans – Methods 
and Protocols’ was published by Springer, NY. Drs. Kuberan Balagurunathan, Hiroshi Nakato, Umesh 
R. Desai, and Yukio Saijoh are editors of this volume. The volume contains 64 chapters on various 
aspects of glycosaminoglycans. 

2. Volume 1229 (2015) of Methods in Molecular Biology on ‘Glycosaminoglycans – Chemistry and 
Biology’. Methods in Molecular Biology is published by Springer, NY. Drs. Kuberan Balagurunathan, 
Hiroshi Nakato and Umesh R. Desai are editors of this volume. The volume contains 47 chapters on 
various aspects of chemistry and biology of glycosaminoglycans. 
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Patents/Technologies/Molecules Licensed 

1. ‘Method for finger-printing heparins’ US Patent #8,262,881 B2 issued September 11, 2012. Licensed to 
Biological E. Inc., Hyderabad, India. 

2. ‘Cinnamic acid-based oligomers and uses thereof’ US 8,993,620; US 8,613,909; and US 8,491,872 
issued between 2013 and 2015. Licensed to Aradigm Corporation, CA, USA. 

3. ‘Sulfated and unsulfated flavonoid oligomers as cancer therapeutics’ US 9,850,221 B2 issued on Dec. 
26, 2017. Licensed to BioKos Ventures, Chicago, IL. 

Patents Awarded 

1. Desai, U. R.; Patel, B. B.; Patel, N. J.; Karuturi, R. Sulfated and unsulfated flavonoid oligomers as cancer 
therapeutics. US Patent 9,850,221 B2. Priority date: Nov. 8, 2013; Issued on Dec. 26, 2017. 

2. Desai, U. R.; Thakkar, J. N.; Mehta, A. Y. Sulfated beta-O4 low molecular weight lignins. US Patent 
9,777,123 B2. Priority date: Nov. 12, 2012; Issued on Oct. 3, 2017. 

3. Desai, U. R.; Al-Horani, R. A.; Karuturi, R. Allosteric modulators of factor XIa as anticoagulant agents. 
US Patent 9,758,459 B2. Priority date: Nov. 12, 2012; Issued on Sept 12, 2017. 

4. Desai, U. R.; Henry, B. L.; Liang, A.; Thakkar, J. N.; Mangrum, J. B.; Torres Filho, I.; Spiess, B. D.; 
Saluja, B.; Sakagami, M. Cinnamic acid-based oligomers and uses thereof – Divisional II Application. 
United States Patent 8,993,620. Priority Date: Aug. 4, 2008; Issued on March 31, 2015. 

5. Desai, U. R.; Henry, B. L.; Liang, A.; Thakkar, J. N.; Mangrum, J. B.; Torres Filho, I.; Spiess, B. D.; 
Saluja, B.; Sakagami, M. Cinnamic acid-based oligomers and uses thereof – Divisional 1. United States 
Patent 8,613,909 B2. Priority Date: Aug. 4, 2008; Issued on December 24, 2013. 

6. Desai, U. R.; Henry, B. L.; Liang, A.; Thakkar, J. N.; Mangrum, J. B.; Torres Filho, I.; Spiess, B. D.; 
Saluja, B.; Sakagami, M. Cinnamic acid-based oligomers and uses thereof. United States Patent 
8,491,872. Priority Date: Aug. 4, 2008; Issued on July 23, 2013. 

7. Desai, U. R.; King, J. T. Method for finger-printing heparins. United States Patent 8,262,881. Issued on 
September 11, 2012. 

8. Desai, U. R.; Gunnarsson, G. T. Sulfated bis-cyclic agents. United States Patent 7,402,594. Issued on 
July 22, 2008. 

Patent Applications in Review 

1. Desai, U. R.; Nagarajan, B.; O’Hara, C.; Afosah, D. K.; Abdelfadiel, E. I.; Sistla, J.; Gangji, RN.; 
Ongolu, R.; Morla, S.; Sankaranarayanan, NV. Patel, B.B.; Sharon, C.; Boothello, R.; Vera, A.; Lipidic 
analogs of anti-cancer stem cell agent. Status: US Patent Application 2022/0169673A1. Published Jun 
2, 2022. Priority date: March 7, 2019. 

Invention Disclosures 

1. Desai, U. R.; Gunnarsson, G. T. Design and synthesis of sulfated bis-cyclic agents. VCU Invention: 
2002, # 02-52. Status: Converted to patent application; United States Patent 7,402,594.  

2. Desai, U. R.; Monien, B. H. Polyacrylic acids as anti-clotting agents. VCU Invention: 2004, # 04-32. 
Status: Abandoned. 

3. Desai, U. R.; Raghuraman, A.; Thakkar, J. N. Synthesis of lignin sulfate. VCU Invention: 2004, # 04-
90. Status: Abandoned. 

4. Desai, U. R. Cinnamic acid-based oligomers as anti-clotting agents. VCU Invention: 2006, # 06-09. 
Status: Patent and Licensed to a company; United States Patent 8,491,872; 8,613,909 B2; and 8,993,620. 

5. Desai, U. R.; Kier, L. B.; Cheng, C.-K.; Ward, K.; Menke, N. Comprehensive computational modeling 
of the coagulation-fibrinolysis-inflammatory/immune systems. VCU Invention: 2006, # 06-67. Status: 
Abandoned. 

6. Desai, U. R.; King, J. T. A method for fingerprinting heparin and low molecular weight heparins. VCU 
Invention: 2008, # 08-02. Status: Patent and Licensed to a company; United States Patent 8,262,881. 



 

Page 23 

7. Sakagami, M.; Desai, U. R.; Saluja, B.; Thakkar, J. N. Cinnamic acid-based oligomers as anti-
inflammatory agents and elastase inhibitors. VCU Invention: 2008, # SAK-08-43. Status: Patent and 
Licensed to a company; United States Patent 8,491,872; 8,613,909 B2; and 8,993,620. 

8. Desai, U. R.; Henry, B. L.; Liang, A.; Thakkar, J. N.; Mangrum, J. B.; Torres Filho, I.; Spiess, B. D. 
New chemo-enzymatic anticoagulants of -O4 and -5 trimer and tetramer class. VCU Invention: 2008, 
# 08-49. Status: Converted to patent application; United States Patent 8,491,872; 8,613,909 B2; and 
8,993,620. 

9. Sakagami, M.; Desai, U. R.; Saluja, B.; Thakkar, J. N. Cinnamic acid-based oligomers as anti-
inflammatory agents, elastase inhibitors and anti-oxidants. VCU Invention: 2009, # SAK-09-051. 
MStatus: Patent and Licensed to a company; United States Patent 8,491,872; 8,613,909 B2; and 
8,993,620. 

10. Desai, U. R.; Al-Horani, R. A. Conformationally Rigid, Five– and Six–Membered Cyclic Carboxamides 
and Carbamates as Direct Factor Xa Inhibitors for Treatment of Clotting Disorders. VCU Invention: 
2011, # 11-080. Status: Abandoned. 

11. Desai, U. R.; Karuturi, R.; Mehta, A. Y.; Al-Horani, R. A. Novel sulfated molecules as inhibitors of 
factor XIa for anticoagulant use. VCU Invention: 2011, 11-091. Status: Converted to patent application; 
US Patent 9,758,459 B2. 

12. Desai, U. R.; Zhou, Q.; Sidhu, P. S. Sulfated benzofuran dimers as anticoagulants. VCU Invention:  
2011, # 11-092. Status: Abandoned. 

13. Desai, U. R.; Thakkar, J. N.; Mehta, A. Y. Sulfated beta-O4-lignins. VCU Invention: 2012, # DES-12-
053. Status: Converted to patent application; US Patent 9,777,123 B2. 

14. Desai, U. R.; Al-Horani, R. A. Sulfated gallic acid and uses thereof. VCU Invention: 2012, # DES-12-
096. Status: Converted to patent application; US Patent 9,777,123 B2. 

15. Desai, U. R.; Al-Horani, R. A. Sulfated inositol analogs and uses thereof. VCU Invention: 2012, # DES-
12-098. Status: Converted to patent application; US Patent 9,777,123 B2. 

16. Sakagami, M.; Li, H.; Desai, U. R.; Voelkel, N. F. Alveolar repairing agents via modulation of hypoxia 
inducible factor (HIF). VCU Invention: 2012, # SAK-12-097. Status: Patent and Licensed to a company; 
United States Patent 8,491,872; 8,613,909 B2; and 8,993,620. 

17. Desai, U. R.; Kalita, M.; Balagurunathan, K. A glycosaminoglycan nanosensor and uses thereof. VCU 
Invention Disclosure. Filed August 8, 2013, #DES-13-070F. Status: Abandoned. 

18. Desai, U. R.; Patel, B.B.; Karuturi, R.; Patel, N.J. Sulfated flavonoid oligomers and uses thereof. 
Invention Disclosure. Filed October 1, 2013, # DES-13-087. Status: Converted to patent application; US 
Patent 9,850,221 B2. 

19. Desai, U. R.; Spiess, B. D.; Mehta, A. Y.; Brophy, D. F.; Martin, E. J.; Kalita, M.; Balagurunathan, K. 
A nanosensor for assessing thrombin inhibitors. VCU Invention Disclosure. Filed March 26, 2014, 
#DES-14-015F. Status: Abandoned. 

20. Desai, U. R. Heparan sulfated hexasaccharides targeting anthrombin and heparin cofactor II. VCU 
Invention Disclosure. Filed July 11, 2014. #DES-14-XX. Status: Abandoned. 

21. Desai, U. R.; Mosier, P. D.; Safo, M.; Zhou, Q. Broad spectrum anti-influenza agents by targeting matrix 
protein 1. VCU Invention Disclosure. Filed February 10, 2016. #DES-16-XX. Status: Abandoned. 

22. Desai, U. R.; Verespy, S. Novel selective, allosteric regulators of thrombin as anticoagulants without 
serious bleeding risks. VCU Invention Disclosure. Filed March 14, 2016. #DES-16-XX. Status: 
Abandoned. 

23. Desai, U. R.; Alabbas, A.H.; Gupta, R. B.; Balagurunathan, K.; Bhushan, I. Immobilization of enzymes 
that cleave glycosaminoglycans and uses thereof. 2017. #DES-17-082F. Status: Abandoned. 

24. Desai, U. R.; Balagurunathan, K. Recombinant low molecular weight heparosan and heparosan 
oligosaccharides from non-pathogenic bacteria. 2017, #DES-17-061F. Status: Abandoned. 

25. Desai, U. R.; Morla, S.; Sakagami, M. Novel flavonoid-based oligomer modulators of elastase and iron. 
2017, (submitted 21 Nov 2017). Status: Abandoned. 

26. Voynow, J.; Desai, U. R.; Rubin, B.; Kennedy, T. P. Combination DNA depolymerizing agents and 
sulfated polymers as anti-protease agents. 2018, (Submitted PPA on April 19, 2019). #VOY-18-022F. 
Status: Abandoned. 
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27. Desai, U. R.; Afosah, D.; Sankaranarayanan, NV., Voynow, J.; Rubin, B. Oligosaccharide inhibitors of 
human neutrophil elastase and uses thereof. 2018, (submitted 25 April 2018). Status: Abandoned. 

28. Desai, U. R.; Patel, B.B.; Vera, A.; Nagarajan, B.; Sharon, C.; O’Hara, C.; Afosah, D. K.; Abdelfadiel, 
E. I.; Sistla, J.; Ongolu, R.; Boothello, R.; Morla, S.; Sankaranarayanan, NV. Lipidic analogs of anti-
cancer stem cell agent. Provisional patent application filed March 7, 2019, # USSN 62/815,085. Status: 
Converted to patent application on March 6, 2020. 

29. Roy, A.; Miyai, Y.; Saijoh, Y.; Desai, U. R.; Balagurunathan, K. Metabolic engineering of non-
pathogenic E. Coli strains for the controlled production of low molecular weight heparosan and size-
specific heparosan oligosaccharides. (Disclosed to Technology Transfer Office, University of Utah) 
2019, U-6830. 

30. Desai, U. R., Sankaranarayanan, NV.; Fisher, P. B.; Das, S. PDZ domain modulators for targeting viral 
infection and inflammatory response. Provisional patent application USSN 62/029,933 filed May 26, 
2020 based on invention disclosure number DES-20-055. 

31. Desai, U. R. A synthetic, small sulfated molecule for reducing SARS-CoV-2 infection of human cells. 
Provisional patent application USSN 63/060,785 filed Aug 4, 2020 based on invention disclosure DES-
20-082F. 

32. Fisher, P.; Das, S.; Desai, U. R. Identification of drugs targeting COVID-19 E-protein interactions with 
MDA-9/Syntenin: A novel strategy to develop therapies for current and future coronaviruses. 
Provisional patent application filed April 15, 2021. FIS-20-036. 

Material Transfer Agreements 

1. AIMSTM Research Award from Atomwise, Inc. San Francisco, CA. Agreement on computational 
virtual high-throughput screening of small molecules and biochemical analysis of hits against validated 
protein targets involved in progression of cancer. 

Research Abstracts 

1. Role of natural killer (NK) cells in glycosaminoglycan-mediated anti-cancer immunity. Pingali, P.; 
Faulx, J.; Nandi, A.; Desai, U. R.; Bhaumik B Patel, B. B. (2023) Cancer Research 83(7S):1808-
1808. 

2. Pradhan, A. K.; Modi, J.; Maji, S.; Kumar, A.; Bhoopathi, P.; Mannangatti, P.; Guo, C.; Afosah, D. 
K.; Mochel, M. C.; Mukhopadhyay, N. D.; Kirkwood, J. M.; Wang, X-Y.; Desai, U. R.; Sarkar, D.; 
Emdad, L.; Das, S. K.; Fisher, P. B.* Simultaneous targeting of the PDZ1 and PDZ2 domains of MDA-
9 inhibits melanoma metastasis. (2023) Cancer Research 83(7S):3394-3394. 

3. Non-saccharide GAG mimetics as inhibitors of cathepsin G. Afosah, D. K.; Puliafico, V.; Merrell, S.; 
Langmia, E.; Fayyad, R.; Al-horani, R. A.; Desai, U. R. (2022) Glycobiology 32(11):1016-1017. 

4. Glycosaminoglycans direct extracellular ST6GAL1 bioactivity in human monocytic cells. Rusiniak, 
M.E.; Sankaranarayanan, NV.; Sistla, S.; Freeland, A.; Chittum, J. E.; Xu, D.; Hoffmeister, K.; Desai, 
U. R.; Lau, J. T. Y. (2022) Glycobiology 32(11):983-983. 

5. Role of natural killer (NK) cells in glycosaminoglycan-mediated anti-cancer immunity. Pingali, P.; 
Faulx, J.; Nandi, A.; Haneefa, S.; Lee, W.; Khader, A.; Shah, A.; Desai, U. R.; Bhaumik B Patel, B. 
B. (2022) Glycobiology 32(11):997-997. 

6. Synthetic, small molecule glycosaminoglycan mimetics induce novel anti-cancer activity through 
preferential targeting of a growth factor receptor. O'Hara, C.; Morla, S.; Ongolu, R.; Patel, N.; 
Boothello, R.; Patel, B.; Desai, U. (2022) Cancer Res. 82(12S):2653-2653. 

7. Cholesterol modification enhances potency and pharmacokinetic properties of a selective cancer stem 
cell targeting agent. O'Hara, C.P.; Boothello, R. S.; Morla, S.; Vera, V.; Afosah, D. K.; 
Sankaranarayanan, NV.; Nagarajan, B.; Sharon, C.; Patel, B. B.; Desai. U. R. (2020) Cancer Res. 
80(16 Suppl):6353. 

8. 3-O-Sulfation drives a unique conformational change in the heparan sulfate biopolymer. Holmes, S.; 
Nagarajan, B.; Desai, U. R. (2021) Glycobiology 31(12):1721-1722. 
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9. Synthetic mimetics of glycosaminoglycans preferentially target insulin-like growth factor-1 receptor 
present on surface of colorectal spheroids. O’Hara, C.; Morla, S.; Ongolu, R.; Patel, N.; Boothello, R.; 
Patel, B.; Desai, U. (2021) Glycobiology 31(12):1687-1687. 

10. Structurally defined glycosaminoglycan mimetics exhibit preference for proteins of the growth factor 
family. O’Hara, C.; Sankaranarayanan, NV.; Boothello, R.; Patel, B. B.; Desai, U. R. (2021) Cancer 
Res. 81(13S):1166-1166. 

11. Heparan sulfate microarray lends insight into selective binding of SARS‐CoV‐2 spike glycoprotein. 
Chittum, J. E.; Sankaranarayanan, NV.; O’Hara, C.; Desai, U. R. (2021) FASEB J. 35. 

12. Identification of the pharmacophore defining SARS-CoV-2 spike glycoprotein-Heparan Sulfate 
interaction based on microarray and computational studies. Chittum, J.; Sankaranarayanan, NV.; 
O’Hara, C.; Desai, U. (2021) Glycobiology 1699-1699. 

13. A tool to predict affinity and specificity of GAG binding to protein. Desai, U. R. (2020) FASEB J. 34 
(S1):1-1. 

14. Heparan sulfate analog SPGG – a potent inhibitor of human cytomegalovirus infection. Kaltenbach, 
D. D.; Elste, J.; Sharthiya, H.; Fornaro, M.; Desai, U. R.; Tiwari, V. (2019) In Vitro Cellular & 
Developmental Biology – Animal 55(7):571-572. 

15. Glycosaminoglycan recognition of neutrophil-activating chemokines. Nagarajan, B.; Sepuru, K. M.; 
Rajarathnam, K.; Desai, U. R. (2019) FASEB Journal 33(S1). 

16. Towards computational prediction of the heparan sulfate interactome. Sankaranarayanan, NV.; Desai, 
U. R.* (2019) FASEB Journal 800.5. 

17. Design and synthesis of photoaffinity probe for identification of protein targets of glycosaminoglycan 
mimetics. Ongolu, R.; Afosah, D. K.; Sistla, J. C.; Hawkridge, A. M.; Desai, U. R.* (2019) FASEB 
Journal 33(S1):784.11. 

18. Lipophilic modification of an anti-cancer stem cell agent improves pharmacokinetic and anti-cancer 
properties. Morla, S.; Afosah, D. K.; O’Hara, C.; Sakagami, M.; Patel, B. B.; Desai, U. R.* (2019) 
FASEB Journal 33(S1):782.17. 

19. A small synthetic glycosaminoglycan mimetic as an inhibitor of human heparanase. Sistla, J. C.; 
Afosah, D. K.; Morla, S.; Patel, N.; Patel, B. B.; Desai, U. R.* (2019) FASEB Journal 33(S1): 675.12.  

20. p38-p14ARG-CtBP2 axis as a novel regulator of CSC phenotype and tumor cell dormancy. Boothello, 
R. S.; Patel, N. J.; Damle, P. K.; Sharon, C.; Chougoni, K. K.; Desai, U. R.; Grossman, S. R.; Patel, B. 
B. (2018) Cancer Research 78(13 Suppl):nr3460. 

21. Preparation of heparin oligosaccharides using immobilized heparinase. Bhushan, I.; Gupta, R. B.; 
Desai, U. R. (2018) New Biotechnology 44(S):S68. 

22. G2. 2, a Unique Non-Sachharide Mimetic of Heparin Hexasaccharide Selectively Inhibits Cancerous 
but Protects Adult Colonic Stem/Progenitor Cells via a Common Mechanism of Induction of P38 
Mitogen-Activated Protein Kinase. Boothello, R. S.; Patel, N.; Sharon, C.; Karuturi, R.; Abdelfadiel, 
E. I.; Morla, S.; Brophy, D. F.; Lippman, R.; Desai, U. R.; Patel, B. B. (2018) Gastroenterology 
154(6):S-114 – S-115. 

23. Understanding heparin/heparan sulfate biosynthetic pathway in the generation of antithrombin binding 
motif using combinatorial virtual library screening (CVLS). Bi, Y.; Sankaranarayanan, NV.; Kuberan, 
B.; Desai, U. R. (2018) FASEB Journal 32(S1). 

24. Understanding specificity of glycosaminoglycan interactions with proteins. Desai, U. R.; Patel, B. B. 
(2018) FASEB Journal 32(S1). 

25. Computational study of glycosaminoglycan specificity for growth factor and chemokine family 
members. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. (2018) FASEB Journal 32(S1). 

26. Sulfated inositol-based glycosaminoglycan mimetics are homogeneous, potent, selective and allosteric 
inhibitors of factor XIa. Al-Horani, R. A.; Desai, U. R.* (2017) Circulation 136:A13636. 

27. Neutrophil elastase inhibition by DNA or heparin is polymer length dependent. Kummarapurugu, A. 
B.; Sankaranarayanan, NV.; Afosah, D. K.; Zheng, S.; Kennedy, T.; Rubin, B. K.; Desai, U. R.; 
Voynow, J. A.* (2017) American Journal of Respiratory and Critical Care Medicine 195:A1286. 

28. Molecular determinants of neutrophil elastase inhibition by 2-O, 3-O desulfated heparin. 
Kummarapurugu, A. B.; Sankaranarayanan, NV.; Afosah, D. K.; Zheng, S.; Desai, U. R.; Kennedy, 
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T.; Rubin, B. K.; Voynow, J. A.* (2017) American Journal of Respiratory and Critical Care 
Medicine 195:A1287. 

29. Unique non-saccharide glycosaminoglycan mimetics selectively target cancer stem cells through specific 
alteration of growth factor receptor activation via mimicry of heparin hexasaccharide. Patel, B. B.;* 
Patel, N. J.; Sankaranarayanan, NV.; Nagarajan, B.; Desai, U. R. (2015) Gastroenterology 148:S43. 

30. In vitro evaluation of novel synthetic heparan sulfates mimetics to prevent xenogeneic related-
thrombosis. Benipal, P.; Iwase, H.; Al-Horani, R.; Mehta, A. Y.; Karuturi, R.; Burdorf, L.; Cheng, X.; 
Harris, D.; Pierson, R. N.; Robson, S.; Cooper, D. K.; Desai, U.; Azimzadeh, A. M.* (2015) Journal of 
Thrombosis Haemostasis 13 (Supplement S): 373. 

31. Novel sulfated dehydropolymer of caffeic acid: Its hypoxia-inducible factor-1alpha (HIF1alpha)-
dependent lung repair effects in emphysema. Truong, T. M.; Desai, U. R.; Voelkel, N. F.; Sakagami, 
M.;* Li, H. (2015) American Journal Respiratory and Critical Care Medicine 191:A5566. 

32. Relieving inhibition of prothrombinase by TFPI alpha: a procoagulant activity of unfractionated, low 
molecular weight, and nonanticoagulant heparins. Wood, J. P.; Kreuziger, L. M. B,; Camire, R. M.; 
Desai, U. R.; Mast, A. E.* (2014) Blood 124 Issue: 21. 

33. Specificity of glycosaminoglycan-protein interactions: the role of desolvation. Sarkar, A.; Desai, U.* 
(2014) FASEB Journal 28 Supplement S: Meeting Abstract: 1007.5. 

34. 2-O,3-O desulfated heparin blocks high mobility group box 1 release from macrophages. Vojynow, J.;* 
Kummarapurugu, A.; Jin, Y.; Zheng, S.; Desai, U.; Kennedy, T. (2014) Pediatric Pulmonology 49 
Supplement 38: 310-310. 

35. Novel sulfated dehydropolymer of caffeic acid as an anti-emphysema drug: Attenuation and reversal in 
three different rat models of emphysema. Sakagami, M.;* Saluja, B.; Li, H.; Desai, U.; Voelkel, N. F. 
(2013) Am. J. Respir. Crit. Care Med. 187:A1492. 

36. Nonsaccharide, small molecule mimetics of heparin as allosteric activators of antithrombin. Al-Horani, 
R. A.; Desai, U. R.* (2012) Abstracts of the Papers of the American Chemical Society 244: 390-
MEDI. 

37. General concept for the design of allosteric regulators of coagulation enzymes. Karuturi, R.; Al-Horani, 
R. A.; Mehta, S. C.; Desai, U. R.* (2012) Abstracts of the Papers of the American Chemical Society 
244: 131-MEDI. 

38. Discovery of non-heparin, small, allosteric, factor XIa inhibitors. RA Al-Horani and UR Desai (2012) 
Circulation, 126: A13510. 

39. Understanding glycosaminoglycan - protein specificity through computational approaches. UR Desai 
and PD Mosier (2012) FASEB Journal 26: Apr 2012. 

40. Design, synthesis and interaction studies of allosteric modulators of thrombin. PS Sidhu, A Liang, AY 
Mehta, MH Abdel Aziz, Q Zhou and UR Desai (2011) Virginia Journal of Science 62: 46. 

41. Isolation and characterization of a novel sulfated low molecular weight lignin through dynamic affinity 
chromatography and mass spectrometry. AY Liang, JN Thakkar, UR Desai (2011) Abstracts of the 
Papers of the American Chemical Society 238: 85-ANYL. 

42. Exosite II-mediated allosteric inhibition of selected coagulation enzymes by novel hydrophobic, yet 
water soluble, molecules. UR Desai, BL Henry, AY Liang (2009) Abstracts of the Papers of the 
American Chemical Society 237: 423. 

43. Novel scaffolds for inducing allosteric inhibition of coagulation enzymes. Desai, Umesh R. (2009) 
FASEB J. 23: Abstract: 676.6. 

44. Novel oligomers of 3-phenyl prop-2-enoic acid as triple inhibitors of elastase, inflammation and 
oxidation: In vitro potency assessment. B Saluja, J Thakkar, UR Desai, M Sakagami (2009) The AAPS 
Journal 11(S2):3248. 

45. A computational model of in vivo trauma induced coagulopathy. N Menke, U Desai, C-K Cheng, L Kier, 
and K Ward (2008) Circulation 118:S1452. 

46. A computational model of the effect of cardiac arrest on the coagulation system. N Menke, U Desai, L 
Kier, C-K Cheng, MA Peberdy, J Ornato, KR Ward (2008) Circulation 118: S1478. 

47. Finding a needle in the haystack: Prediction of specific glycosaminoglycan sequences that binds proteins. 
A Raghuraman, PD Mosier and UR Desai (2006) Abstracts of Papers of the American Chemical 
Society 231: 46-CARB. 
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48. Novel chemoenzymatic oligomers of cinnamic acid that inhibit coagulation enzymes utilizing 
antithrombin dependent and independent mechanisms. BL Henry, BH Monien, A Raghuraman and UR 
Desai (2006) Abstracts of Papers of the American Chemical Society 231: 94-MEDI. 

49. Stabilization of conformationally activated antithrombin by networks of amino acid interactions: The 
importance of tryptophan 49. BH Monien, C Krishnasamy, ST Olson and UR Desai (2005) Abstracts 
of Papers of the American Chemical Society 230: U617-U617 244-BIOL. 

50. Structural characterization and molecular investigation of a serendipitously discovered bioactive 
macromolecule, lignin sulfate. A Raghuraman, JN Thakkar, GT Gunnarsson and UR Desai (2005) 
Abstracts of Papers of the American Chemical Society 230: U2589-U2590 143-MEDI. 

51. Antithrombin activation with designed small organic activators: The design of a bicyclic-unicyclic 
isoquinoline based activator. C Krishnasamy, GT Gunnarsson and UR Desai (2005) Abstracts of 
Papers of the American Chemical Society 230: U2664-U2665 284-MEDI. 

52. Capillary electrophoretic method of analysis of sulfated flavanoids. M Dantuluri and UR Desai (2004) 
Virginia Journal of Science 55, 41. 

53. HINT analyses of antithrombin binding to pentasaccharides. C Krishnasamy and UR Desai (2004) 
Virginia Journal of Science 55, 41. 

54. Synthetic, non-sulfated polymers as heparinoids: Antithrombin binding and activation studies. B Monien 
and UR Desai (2004) Virginia Journal of Science 55, 36. 

55. Role of hydrophobic amino acids in heparin binding and conformational activation of antithrombin III. 
MA Jairajpuri, AQ Lu, U Desai, et al. (2003) Circulation 108, S29. 

56. Designing new organic activators of antithrombin. UR Desai (2003) Virginia Journal of Science 54, 
78. 

57. The design of new non-sugar small antithrombin activators based on a natural trisaccharide 
pharmacophore. GT Gunnarsson and UR Desai (2002) Abstract of Papers of 28th National Medicinal 
Chemistry Symposium, San Diego, CA, p. 135. 

58. (-)-Epicatechin sulfate: A non-sugar, small, synthetic activator of antithrombin. UR Desai and GT 
Gunnarsson (2001) Circulation 104, supplement II, II-96. 

59. Computerized molecular design of heparin pentasaccharide mimics. GT Gunnarsson and UR Desai 
(2000) Virginia Journal of Science 51, 107. 

60. Interactive WWW-based 3D molecular visualization for classroom teaching of cardiac glycosides and 
anticoagulants. UR Desai (2000) American Journal of Pharmaceutical Education 64, 86S. 

61. An interactive WWW-based method for a course emphasizing documentation and evaluation of OTC 
analytical devices. UR Desai, HT Karnes and WH Soine (2000) American Journal of Pharmaceutical 
Education 64, 86S. 

62. Role of Arg129 and Lys125 of antithrombin in heparin binding and allosteric activation. U Desai, SC 
Bock, I Bjork, et al. (1999) Thrombosis and Haemostasis S517. 

63. Role of individual saccharide residues of the heparin pentasaccharide in activation of the serpin, 
antithrombin. UR Desai, M Petitou, I Björk and ST Olson (1997) FASEB Journal 11, 3183 Suppl. S. 

64. Heparin and its interaction with antithrombin – III. RJ Linhardt, RE Edens, J Bae, UR Desai, A Pervin, 
E Caldwell and JM Weiler (1993) Thrombosis Hemostasis 69, 656. 

65. Low-molecular-weight dermatan sulfate as an antithrombotic agent – Structure–activity studies. RJ 
Linhardt, UR Desai, J Liu, A Pervin, D Hoppensteadt, J Fareed (1993) Thrombosis and Hemostasis 
69, 889. 

66. Approach for sequencing the glycosaminoglycan chains of proteoglycans. J Liu, UR Desai and RJ 
Linhardt (1993) Abstracts of Papers of the American Chemical Society 206: 16-Carb, Part 1. 

67. Polysaccharide–protein interaction – Study of heparin binding to antithrombin III using a synthetic 
peptide model. JH Bae, UR Desai, A Pervin, E Caldwell, JM Weiler and RJ Linhardt (1993) Abstracts 
of Papers of the American Chemical Society 206: 14-Carb Part 1. 

68. Complete mass balance in compositional analysis of heparins by capillary zone electrophoresis. UR 
Desai, SA Ampofo, HM Wang and RJ Linhardt (1992) Abstracts of Papers of the American Chemical 
Society 204: 58-Carb Part 1. 
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69. Specificity studies on heparin lyases – A conformational analysis based approach to understanding 
enzyme action. UR Desai, HM Wang, DL Lohse and RJ Linhardt (1992) Abstracts of Papers of the 
American Chemical Society 204: 40-Carb Part 1. 

Other Publications (non-peer reviewed) Related to Research 

1. Tiwari, V.; Tandon, R.; Sankaranarayanan, NV.; Beer, J. C.; Kohlmeir, E. K.; Swanson-Mungerson, M.; 
Desai, U. R. Preferential recognition and antagonism of SARS-CoV-2 spike glycoprotein binding to 3-
O-sulfated heparan sulfate. BioRxiv 2020. (PMID: 33052337) 
https://doi.org/10.1101/2020.10.08.331751 

2. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. Molecular dynamics simulations of 
glycosaminoglycan oligosaccharide using newer force fields. BioRxiv 2019. 
https://doi.org/10.1101/561969. 

3. Agre, P.; Bertozzi, C.; Bissell, M.; Campbell, K.; Cummings, R.; Desai, U. R. Estes, M.; Flotte, T.; 
Fogleman, G.; Gage, F.; Ginsburg, D.; Gordon, J. I.; Hart, G.; Hascall, V.; Kiessling, L.; Kornfeld, S.; 
Lowe, J; Magnani, J.; Mahal, L. K.; Medzhitov, R.; Roberts, R.; Sackstein, R.; Sarkar, R.; Schnaar, R.;* 
Schwartz, N.; Varki, A.;* Walt, D.; Weissman, I. Training the next generation of biomedical 
investigators in glycosciences. Journal of Clinical Investigation 2016, 126, 405–408. (PMID: 26829621) 

4. Balagurunathan, K.; Nakato, H.; Desai, U. R. Preface. In Glycosaminoglycans – Chemistry and Biology, 
a Methods in Molecular Biology volume published by Springer, NY (2015). (PMID: 25489643) 

5. Desai, U. R. Nurturing young scientists. Current Science 1995, 69, 893–894. 

Editorial and Reviewing Activity 
Associate Editor – Enzymology Section 
Biomolecules (2020 – present) 
 
Ad hoc reviewer – Journals 
 ACS Chemical Biology 
 ACS Medicinal Chemistry Letters 
 Acta Biochimica Biophysica Sinica 
 Acta Biomaterialia 
 Advances in Medical Sciences 
 American Journal of Respiratory Cell and 

Molecular Biology 
 Analytical Biochemistry 
 Antiviral Research 
 Archives of Biochemistry and Biophysics 
 Asian Chemistry Letters 
 Biochemical Journal 
 Biochemistry 
 Biochimie 
 Bioconjugate Chemistry 
 BioEssays 
 Biological Chemistry 
 Biologicals 
 Biomacromolecule 
 Biomedical Chromatography 
 Biomed Research International 
 Biomolecules 
 Bioorganic and Medicinal Chemistry 
 Bioorganic and Medicinal Chemistry Letters 
 Biopolymers 
 Biotechnology and Bioengineering 

 Biotechnology Letters 
 Blood 
 BMC - Biochemistry 
 Canadian Journal of Chemistry 
 Carbohydrate Research 
 Cell Adhesion and Migration 
 Cellular and Molecular Life Sciences 
 Chemical Biology and Drug Design 
 Chemical Science 
 ChemMedChem 
 Chemical Society Reviews 
 Current Chemical Biology 
 Current Medicinal Chemistry 
 Current Organic Synthesis 
 Current Nutrition and Food Science 
 Enzyme and Microbial Technology 
 European Journal of Medicinal Chemistry 
 European Journal of Pharmacology 
 Expert Opinion on Drug Discovery 
 Expert Opinion on Therapeutic Patents 
 Expert Reviews in Cardiology Therapy 
 Expert Reviews in Hematology 
 Frontiers in Medicine 
 Frontiers in Molecular Biosciences 
 Frontiers in Pharmacology 
 Future Medicinal Chemistry 
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 Glycobiology 
 Infection and Drug Resistance 
 International Journal of Applied Chemistry 
 Journal of American Chemical Society 
 Journal of American Chemical Society Au 
 Journal of Biological Chemistry 
 Journal of Biomolecular Structure and 

Dynamics 
 Journal of Chromatographic Science 
 Journal of Enzyme Inhibition and Medicinal 

Chemistry 
 Journal of Medicinal Chemistry 
 Journal of Organic Chemistry 
 Journal of Pharmaceutical Sciences 
 Journal of Physical Chemistry 
 Journal of Sulfur Chemistry 
 Journal of Thrombosis and Hemostasis 
 Journal of Visual Experiments 
 Langmuir 
 Marine Drugs 
 Matrix Biology Plus 

 Medicinal Chemistry Research 
 Microorganisms 
 Mini-Reviews in Organic Chemistry 
 Molecules 
 Nature Communications 
 OncoTarget & Therapeutics 
 Organic and Biomolecular Chemistry 
 Physical Chemistry and Chemical Physics 
 PLoS One 
 Proceedings of the National Academy of 

Sciences USA 
 Proteins: Structure, Function and Genetics 
 Science Advances 
 Scientific Reports 
 Small 
 Talanta 
 Tetrahedron Letters 
 The Chemical Record 
 Thrombosis and Haemostasis 
 Thrombosis Research 
 Translational Research 

Reviewer – Grants 
 Academy of Finland 
 A. D. Williams Fund 
 American Heart Association National Center 
 Alzheimer’s and Related Diseases Grant, Virginia Center on Aging 
 American – Russian Foundation for Scientific Research 
 Czech Science Foundation 
 Israel Science Foundation 
 Jeffress Memorial Trust Scientific Research 
 Kentucky Science Technology Awards 
 National Institutes of Health – Center for Scientific Review 
 National Science Centre, Poland 
 Qatar National Research Fund 
 Research Corporation for Science Advancement – Cottrell College Science Awards 
 Research Council for Natural Sciences and Engineering, Academy of Finland 
 South Carolina Exp. Prog. to Stimulate Competitive Research and Institutional Development Awards 
 Virginia Center on Aging 
 Wellcome Trust DBT India Alliance Fellowship Grants 

Reviewer – Dissertations & Theses 
 Ph.D. Dissertation “Isolation, Characterization of Active Principles and Antimicrobial Studies of the 

Extracts of Some Medicinal Plants” Department of Chemistry, Bharathidasan University, India, 
September 2002. 

 Ph.D. Dissertation “Synthesis and Characterization of New Antibiotics” School of Pharmacy, Nirma 
Institute of Science and Technology, India, March 2011. 

 Ph.D. Dissertation “Synthesis Characterization Pharmacological Evaluation and Computational 
Studies on a Series of Substituted 1,3,4-Oxadiazole Analogues” Faculty of Pharmaceutical Sciences, 
Maharishi Markandeshwar University, Haryana, India, May 2014. 

 Ph.D. Dissertation “Identification of potential direct InhA inhibitors for isoniazid-Resistant 
Tuberculosis: Insights from Computational Studies” National Institute of Pharmaceutical Education 
and Research (NIPER), Mohali, Punjab, India, November 2015. 
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 Ph.D. Dissertation “Isolation, Characterization, Purification and Immobilization of Microbial Lipase 
for Enantioselective Resolution of Bioactive Molecules” Shri Mata Vaishno Devi University, Katra, 
J&K, India, January 2019. 

 Ph.D. Dissertation “Multi-Component Strategy for the Synthesis of Pharmaceutically Active N- and 
O-Heterocyclic Compounds” Shri Mata Vaishno Devi University, Katra, J&K, India, March 2019. 

 Ph.D. Dissertation “Studies on Secondary Metabolites Production in Important Fungi by Chemical 
Mutagenesis” Shri Mata Vaishno Devi University, Katra, J&K, India, December 2019. 

 Ph.D. Dissertation “On-Chip Tuberculosis Diagnosis” Shri Mata Vaishno Devi University, Katra, 
J&K, India, December 2020. 

 Ph.D. Dissertation “Heparin-based Nanocomposites for Biomedical Applications” Indian Institute of 
Technology, Roorkee, India, March 2023. 

Legal/Testimony Experience 

1. Legal Consultant, Arnold and Porter, Washington, DC (2008, 2009) 
Prior Art analysis on an anticoagulant drug; Report preparation; Case closed before deposition. 

2. Legal Consultant, Choate, Hall & Stewart, Boston, MA (2012, 2016, 2017) 
Prior Art and Innovation concept analysis on an anticoagulant drug; Report preparation; Deposition 
followed by court testimony in Boston, MA. 

3. Legal Consultant, Taft, Stettinius & Hollister, Chicago, IL (2016, 2017) 
Prior Art analysis on a steroid-based drug; Report preparation; Not required to depose.  

4. Legal Consultant, Smart & Biggar, Toronto, Canada (2016, 2017) 
Prior Art and Innovation concept analysis on an anticoagulant drug; Report preparation; Gave 
testimony through video recorded full-day deposition for the court, Toronto, Canada. 

Scientific Consulting Experience 

Scientific Consultant, NovelMed Therapeutics, Inc. Cleveland, OH (2004–2014) 
Scientific Consultant, Teva Pharmaceuticals, Israel (2005, 2006) 
Scientific Consultant, Biological E. Ltd, Hyderabad, India (2013–2017) 
Scientific Consultant, Amneal Pharmaceuticals, NJ (2013) 
Scientific Consultant, Sarfez USA, MD (2015) 

Service Activities 
Chair, Executive and Steering Committee, Virginia Drug Discovery Consortium (VaDDC, 

www.vaddc.org) (2020 – 2021). 
Member, External Advisory Committee, Glycoscience Center of Research Excellence, University of 

Mississippi, University, MS (2020 – present). 
Editor, Special Issue titled ‘Featured Topics in Enzymology’ in Biomolecules, MDPI, Basel, Switzerland 

(2020 – 2021) 
Editorial Board Member, Biomolecules, MDPI, Basel, Switzerland (2020 – present). 
Member, Executive Committee, Virginia Drug Discovery Consortium (VaDDC, www.vaddc.org) (2018 – 

2019). 
Member, P01 Special Emphasis Panels, Center for Scientific Review, NIH (October 2015, May 2017) 
Ad Hoc Reviewer, HT Study Sections, SBIR/STTR–Lung Diseases Study Sections, R35 Special 

Emphasis Panels, Center for Scientific Review, NIH (2015 - present). 
Member, NHLBI Workgroup on Training in Glycosciences, NIH, Bethesda, MD (2015) 
Member, Special Emphasis Study Section for P01 applications, Center for Scientific Review, National 

Institutes of Health (2014) 
Panel Reviewer, HT Study Section, Center for Scientific Review, NIH (2010 – 2014) 
Coordinator, Seminar Program, Department of Medicinal Chemistry, VCU (2009 – 2012) 
Member, Virginia Institute for Aging Grant Review Committee (2008) 
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Chair, Half-Time Tenure Review Committee of an Assistant Professor, VCU (2008) 
Panel Member, New Authors Mentoring Forum, VCU Libraries (2008) 
Member, American Chemical Society Committee for a prestigious national award (2007, 2009) 
Chair, P&T Review Committee of an Associate Professor, VCU (2006) 
Member, A. D. Williams Grant Review Committee (2006 – 2012) 
Member, University Promotion and Tenure Appeals Committee, VCU (2006 – 2009) 
Chair, Assistant Professor Search Committee, VCU (2005 – 2006) 
Mentor, Center for Teaching Excellence, VCU (2004 – 2005) 
Reviewer, Center for Scientific Review, National Institutes of Health (2002 – 2009) 
Secretary, Chemistry Section, Virginia Academy of Science (2003 – 2004) 
Director, Graduate Admissions, Department of Medicinal Chemistry, VCU (2000 – 2005) 
Web-Course Coordinator, Analysis of Pharmaceutical Products Laboratory (2001 – 2004) 

Service to Professional Organizations 
Member, American Chemical Society (ACS) 
Member, American Society for Biochemistry and Molecular Biology (ASBMB) 
Member, American Association for Advancement of Science (AAAS) 
Member, American Association of Colleges of Pharmacy (AACP) 
Member, Virginia Academy of Science (VAS) 
Member, International Society for Thrombosis and Haemostasis (ISTH) 
Member, American Pharmacists Association (APhA) 
Member, American Association of Pharmaceutical Scientists (AAPS) 

TEACHING 
Course Coordinatorship 

MEDC 691 Special Topics in Medicinal Chemistry – Glycochemistry and Glycobiology 
[Spring 2013 – present]; MS/PhD program; School of Pharmacy, VCU 

MEDC 555 Fundamentals of Drug Discovery I 
[Fall 2015 – Fall 2018]; MS/PhD program; School of Pharmacy, VCU 

MEDC 542 Biotechnology-Derived Therapeutic Agents 
[Spring 2015 – 2016]; PharmD program; School of Pharmacy, VCU 

MEDC 501 Introductory Medicinal Chemistry 
[Fall 2005 – 2007]; Pharm. D. program; School of Pharmacy, VCU 

MEDC 607/608 Introduction to Pharmaceutical Sciences: From Bench to Shelf 
[Fall 2004 – 2009]; Ph. D. program; School of Pharmacy, VCU 

BIOS 501 Biomolecular Spectroscopy 
[Fall 1994 – 1995]; M.Sc./Ph.D. (Biotechnology) program; Department of Biotechnology, Indian 
Institute of Technology – Bombay 

BIOP 502 Molecular Biophysics 
[Spring 1994 – 1995]; M.Sc./Ph.D. (Biotechnology) program; Department of Biotechnology, Indian 
Institute of Technology – Bombay 

Director of Training Camps as a part of NIH sponsored ‘Programs of Excellence in Glycosciences’ 
May 2012 Camp at University of Utah, Salt Lake City, UT 

Didactic Lectures (1 – 1.5 h) including: 
 Structure of Carbohydrates 
 Characterization of Carbohydrates 
 Liquid Chromatography of Carbohydrates 
 Function of Proteoglycans and Glycosaminoglycans 
 Carbohydrate – Protein Interactions 
 Techniques Used in the Study of Carbohydrate – Protein Interactions 
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December 2012 Camp at Virginia Commonwealth University, Richmond, VA 
Didactic Lectures (1–1.5 h) including: 
 Role of Glycans in Physiology and Disease 
 Allostery in Regulation of Physiological Processes 
 Interactions of Glycosaminoglycans through Fluorescence and Capillary Electrophoresis 

Approaches 
 Screening of Carbohydrate Libraries 

Development of Hands-on Training Sessions (3 – 4.5 h) including: 
 Modeling Glycans 
 Docking and Scoring of Glycans – Protein Interactions 
 Chondroitin Sulfate - Thrombin Interaction through Fluorescence Spectroscopy 
 Chondroitin Sulfate - Thrombin Interaction through Surface Plasmon Resonance 
 Disaccharide Composition of Chondroitin Sulfates Using Capillary Electrophoresis 
 UPLC – MS Study of Chondroitin Di- and Oligosaccharides 

Current Lectures/Sections 
Anticoagulants and Antiplatelet Agents 

[2000 – present] 600 Level; PhD program; School of Pharmacy, VCU 
Heparins; Coumarins, DOACs 

Fundamentals of Drug Discovery 
[2010 – present] 500 Level; Pharmaceutical Sciences graduate program; School of Pharmacy, VCU 
Chemical kinetics, enzyme kinetics, enzyme inhibition, targeted drug discovery, chemical 

proteomics 
Biologic Drugs 

[2016 – present] 600 Level; Pharm. D. program; School of Pharmacy, VCU 
Biosimilar Heparins 

Antithrombotic Agents 
[2016 – present] 600 Level Course; Pharm. D. program; School of Pharmacy, VCU 
Anticoagulants; Anti-platelets 

Past Lectures/Sections 
Biosimilarity 

[2016– 2022] 500 Level; PharmD program; School of Pharmacy, VCU 
Biosimilarity, Regulatory Aspects 

Fundamentals of Drug Discovery 
[2010 – 2021] 500 Level; Pharmaceutical Sciences graduate program; School of Pharmacy, VCU 
Physicochemical properties 

Chemical Biology of Carbohydrates 
[2008– 2020] 600 Level; Ph.D (Chem. Biol.) program; College of Humanities & Sciences, VCU 
Carbohydrate Structure - Function 

Introductory Medicinal Chemistry 
[1998 – 2018] 500 Level; Pharm.D. program; School of Pharmacy, VCU 
Physicochemical properties, pKa, drug solubility 

Anticoagulants 
[1998 – 2016] 500 Level; Nurse Anesthesia program; School of Allied Health, VCU 
Heparin; Low-Molecular-Weight Heparins; Heparin Pentasaccharide; Coumarins; 1,3-Indanediones; 

Direct Thrombin and Factor Xa Inhibitors; Biochemical Mechanisms 
Biological Drugs 

[2015 – 2016] 600 Level; Pharm. D. program; School of Pharmacy, VCU 
History and Structure of Biologics, Biosimilars, Heparins, Insulins 

Pharmaceutical Skills Laboratory 
[2008– 2013] 600 Level; Pharm. D. program; School of Pharmacy, VCU 
Biohazard Laboratory 
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Combinatorial Chemistry and Drug Design 
[2000 – 2013] 600 Level; Pharmaceutical Sciences graduate program; School of Pharmacy, VCU 
Combinatorial Chemistry 

Ligand Binding 
[2004, 2008, 2010] 600 Level; Medicinal Chemistry graduate program; VCU 
Binding affinities; Modes of Binding; Measurement 

Protein Inhibitors 
[2004, 2008] 600 Level; Medicinal Chemistry graduate program; VCU 
Serine proteinase inhibitors, structure, mechanism 

Advanced Molecular Modeling 
[2002 – 2005] 500 Level; Pharmaceutical Sciences program; School of Pharmacy, VCU 
Docking; FlexX; Flexidock 

Introductory Medicinal Chemistry 
[2001 – 2004] 500 Level; Pharm. D. program; School of Pharmacy, VCU 
Chemical Bonding; Hybridization; Resonance; Electronegativity; Bonding Forces 

Anxiolytics and Neuroleptics 
[2001 – 2003] 500 Level; Nurse Anesthesia program; School of Allied Health, VCU 
Anxiolytics; Neuroleptics 

Biochemical Approaches to Drug Design 
[2000 – 2004] 600 Level; Pharmaceutical Sciences graduate program; School of Pharmacy, VCU 
Rational Drug Design, Site directed Mutagenesis, Gene Therapy 

Pharmaceutical Analysis Laboratory 
[1998 – 2007] 600 Level; Pharm. D. program; School of Pharmacy, VCU 
Biohazard Laboratory; Lipid Analysis; Herbal Product Analysis 

Cardiovascular Agents 
[1998 – 2016] 600 Level Course; Pharm. D. program; School of Pharmacy, VCU 
Oral hypoglycemic agents; Insulin; Anticoagulants; Anti-platelets; Antianginals; Cardiac 

Glycosides; Anti-hyperlipidemics 
Steroids 

[1998 – 2008] 600 Level Course; Pharm. D. program; School of Pharmacy, VCU 
Introduction; Structure; Nomenclature; Conformation; Hypercholesterolemia; Androgens; Estrogens; 

Progestins; Glucocorticoids 
Computers in Biology – Laboratory 

[1994 – 1995] 500 Level; Biotechnology program; Department of Biotechnology, IIT – Bombay 
Protein Visualization; Secondary Structure Prediction; Peptide Design; Docking 

Special Teaching Advances 
Development of a laboratory “Transport of Drugs Across Lipid Bilayer” for Doctor of Pharmacy students, 

Virginia Commonwealth University, Richmond, VA, Fall 2009. 
Video conference-based mini-course on ‘Drug Discovery’ consisting of 8 lectures in March – April 2008 

for educating graduate students and faculty of Pakistan. Organized by the Higher Education 
Commission, International Center for Chemical and Biological Sciences, Karachi, Pakistan. 

Awarded Center for Teaching Excellence grant ($3,500) in January 2004 for enhancing Web-based 
classroom teaching materials for Medicinal Chemistry lectures. 

Development of a laboratory “Herbal Products Analysis–St. John’s Wort – MEDC602” for Doctor of 
Pharmacy students, Virginia Commonwealth University, Richmond, VA, Fall 1999. 

Awarded a mentoring grant from Instructional Development Center, VCU for designing web-based 
teaching materials for students of Pharmacy and Nurse Anesthesia, Virginia Commonwealth 
University, VA, Fall 1999. 

Development of a laboratory “Computers in Biology – BIO510” for Master of Biotechnology students, 
Indian Institute of Technology – Bombay, Fall 1995. 



 

Page 34 

Postdoctoral Fellows, Graduate and Undergraduate Students, and Technicians 

Current Graduate Students 

1) Connor O’Hara, B. S. 
PhD candidate 
July 2019 – present 
Funded by: School of Pharmacy, VCU 

2) Samuel Holmes, B. S. 
PhD candidate 
Jan 2019 – present 
Funded by: School of Pharmacy, VCU 

3) Tamim Chiba, B. Pharm. 
PhD candidate 
October 2021 – present 
Funded by: School of Pharmacy, VCU 

4) Rawan Fayyad, B.S. 
PhD candidate 
August 2021 – present 
Funded by: School of Pharmacy, VCU 

5) Ally Thompson, B.S. 
PhD candidate 
August 2022 – present 
Funded by: School of Pharmacy, VCU 
 
 
 

Current Post-doctoral/Resident Fellows 

1) Rama Gunta 
PhD from Indian Institute of Technology, Bombay, 
India 
June 2019 – present 
Funded by: NIH R01 HL090586 

2) Bharath Villuri 
PhD from National Taiwan Normal University, 
Taipei 
Nov 2021 – present 
Funded by: NIH R01 HL090586 
 

Current Senior Scientists 

1) Nehru Viji S., PhD 
PhD from the University of Madras, India 
January 2012 – present 
Funded by: NIH R01 HS090586-01S1 

2) Daniel Afosah, PhD 
PhD from Virginia Commonwealth University 
February 2022 – present 
Funded by NIH K99/R00 HL161423 
 

Past PhD Students 

1) Gunnar Gunnarsson, B.S.  
Awarded PhD (Pharmaceutical Sciences)  
Thesis “Rational Design of First Organic 
Antithrombin Activators” 
Department of Medicinal Chemistry, VCU 
July 1998 – June 2003 
Awarded AHA – Postdoctoral Fellowship to 
continue work in the laboratory 
Current position: Scientific Officer, European 
Directorate for the Quality of Medicines & 
HealthCare (EDQM), France 
Funded by AHA Beginning Grant-In-Aid 

2) Brian Henry, B.S.  
Awarded MD/PhD (Pharmaceutical Sciences) 
Title “Novel Sulfated 4-HydroxyCinnamic Acid 
Oligomers as Potent Anticoagulants” 
Department of Medicinal Chemistry 
March 2005 – July 2007 
Continued onto the MD residency at the University 
of Pittsburgh, PA 

Current Position: Senior Fellow of Cardiology, 
University of Pittsburgh, PA  
Funded by School of Medicine, VCU 

3) Arjun Raghuraman, B.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Title “Designing a General Approach towards 
Heparin / Heparan Sulfate Mimics” 
Department of Medicinal Chemistry 
January 2003 – May 2008 
Continued as a post-doctoral associate with 
Professor Kevin Burgess, Texas A& M University 
Current Position: R&D Scientist, Dupont, 
Wilmington, DE 
Funded by NIH R01 HL069975 

4) Chandravel Krishnasamy, M.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Title “Molecular Modeling Studies on Heparin and 
Heparin Mimetics Interacting With Proteins” 
Department of Medicinal Chemistry 
February 2003 – August 2009 
Started working as a pharmacist at Rite-Aid 
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Current Position: Pharmacy Manager, Rite-Aid, 
Richmond 
Funded by NIH R01 HL069975 

5) Jay N. Thakkar, M.S.  
Awarded PhD (Pharmaceutical Sciences) 
Thesis Title “Biochemical Evaluation of Lignin-Like 
Molecules” 
Department of Medicinal Chemistry 
January 2007 – May 2011 
Continued as a postdoctoral fellow, University of 
Colorado, Boulder. 
Funded by AHA Established Investigator Award 

6) J. Timothy King 
Awarded PharmD/PhD (Pharmaceutical Sciences) 
Thesis Title “Analysis and Fingerprinting of 
Glycosaminoglycans” 
Department of Medicinal Chemistry 
September 2006 – July 2011 
Started as a Pharmacist 
Current Position: Hospital Pharmacist, Roanoke 
Hospital 
Funded by School of Pharmacy, VCU 

7) Preetpal Singh Sidhu, B.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Thesis Title “Rational Design of Allosteric 
Inhibitors of Thrombin” 
Department of Medicinal Chemistry 
November 2007 – November 2011 
Current Position: Founder and CEO, Solaris 
Diagnositcs, Lexington, KY 
Funded by AHA Established Investigator Award 

8) Rami Al-Horani, M.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Thesis Title “Direct and Indirect Inhibitors of 
Factor Xa as Anticoagulants” 
Department of Medicinal Chemistry 
November 2007 – November 2011 
Funded by NIH R01 HL069975 
Current Position: Assistant Professor, Xavier 
University, New Orleans, LA 

9) May Hamdy AbdelAziz, M.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Thesis Title “Biochemical and Biophysical Studies 
on Allosteric Modulators of Thrombin” 
Department of Medicinal Chemistry 
November 2008 – February 2013 
Continued as a postdoctoral fellow at University of 
Utah, Salt Lake City, UT 
Current Position: Assistant Professor, University of 
Texas at Tyler, TX 
Funded by AHA National Center & NIH P01 
HL107152 

10) Akul Mehta, B.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 

Thesis Title “Synthetic, Sulfated Lignin-Based 
Anticoagulants” 
Department of Medicinal Chemistry 
November 2008 – April 2014 
Continued as a CRCF fellow in the laboratory  
Funded by NIH R01 HL090586 and P01 HL107152 

11) Rio Boothello, B.Pharm.  
Awarded PhD (Pharmaceutical Sciences) 
Thesis Title “Studies on Rationally Designed, 
Allosteric Coagulation Inhibitors” 
Department of Medicinal Chemistry 
November 2009 – April 2014 
Current Position: Postdoctoral fellow at McGuire 
VA Hospital, Richmond, VA 
Funded by NIH R01 HL090586 and P01 HL107152 

12) Meghan Thompson, B.S.  
Awarded PharmD/PhD (Pharmaceutical Sciences) 
Dissertation title: “Physicochemical and Structural 
Characterization of Polymers as Putative Drugs” 
Department of Medicinal Chemistry 
November 2010 – December 2015 
Started as an Assistant Professor, South University, 
Richmond, VA 
Funded by School of Pharmacy, VCU 

13) Stephen Verespy, B.S.  
Awarded PhD in Chemistry 
Dissertation title: “Probing Allosteric, Partial 
Inhibition of Thrombin Using Novel 
Anticoagulants” 
Program in Chemical Biology 
November 2012 – July 2016 
Current position: Scientist, Encodia, Inc. San Diego, 
CA 
Funded by NIH P01 HL107152 

14) Daniel Afosah, B.S.  
Awarded PhD in Pharmaceutical Sciences 
Dissertation title: “Study of Interactions of 
Glycosaminoglycans (GAGs) and GAG Mimetics 
with their Protein Targets” 
November 2012 – June 2017 
Current position: K12 Scholar, VCU 
Funded by NIH P01 HL107152 

15) Alhumaidi Alabbas, M.S.  
Awarded PhD in Pharmaceutical Sciences 
Dissertation title: “Glycosaminoglycan lyases in the 
preparation of oligosaccharides” 
August 2014 – May 2018 
Funded by: Government of Saudi Arabia 
Current position: Assistant Professor of Medicinal 
Chemistry, Prince Sattam Bin Abdulaziz University, 
Alkharj Riyadh, Saudi Arabia 

16) Shravan Morla, B. Pharm.  
Awarded PhD in Pharmaceutical Sciences 



 

Page 36 

Dissertation title: “Glycosaminoglycans and 
glycosaminoglycan mimetics for cancer and 
inflammation” 
November 2015 – May 2019 
Funded by: School of Pharmacy, VCU 
Current position: Investigator, H3 Biomedicine, 
Boston, MA 

17) Rahaman Navaz Gangji, B.S.  
Awarded MD/PhD in Biochemistry 
Dissertation title: “Characterizing 
Glycosaminoglycan and Glycosaminoglycan-Oligo 
Interactions with Cancer Stem Cells and their 
Regulators” 
May 2016 – April 2020 
Funded by: NIH R25 HL128639 
Current position: Returned to his MD program to 
complete MD/PhD at Medical College of Virginia, 
VCU 

18) John Chittum, B.S. 

Awarded Ph.D. in Pharmaceutical Sciences 
Dissertation title: “Use of GAG Microarray 
Technology in Understanding Structure–Function 
Relationships of Glycosaminoglycan–Protein 
Systems” 
Oct 2018 – Nov 2022 
Funded by: School of Pharmacy, VCU & P01 
HL151333 
Current Position: Postdoctoral Associate, National 
Cancer Institute, Frederick, MD 

19) Elsamani Abdelfadiel, B.S. 
Awarded Ph.D. in Biochemistry 
Dissertation title: “Assessing Drug Development 
Properties of Antithrombotic and Anticancer 
Agents” 
Aug 2017 – March 2023 
Funded by: School of Medicine, VCU & U01 
CA241951-01S1 
Current position: Postdoctoral Fellow, VCU 
 

Past MS Students 

1) Ishan Capila, BS 
Awarded M.Sc. (Biotechnology) 
Thesis “Sugar-Protein Interactions: Modeling the 
Binding of Heparin with Antithrombin” 
Biotechnology Centre, Indian Institute of 
Technology – Bombay 
July 1995 – March 1996 
Enrolled as PhD student, Medicinal Chemistry, 
University of Iowa, Iowa City, IA 
Current Position: R&D Scientist, Momenta 
Pharmaceuticals, Cambridge, MA 
Self-Funded Student 

2) Junaid Afridi, BS  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis “Small Molecules Binding to Serpins” 
Department of Medicinal Chemistry, VCU 
February 2003 – March 2006 
Enrolled as Dental student at New York Univ. 
Current Position: Practicing Dentist, New York, NY 
Self-Funded Student 

3) Mohammed Rahman, BS  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis “Synthesis of Novel Biflavanoids” 
Department of Medicinal Chemistry, VCU 
February 2003 – March 2006 
Started as Research Scientist, Lyotropic 
Technologies, Ashland, VA 
Current Position: Business Director, Evonik 
Industries, North America 
Self-Funded Student 

4) Jay Thakkar, BS  
Awarded M.S. (Pharmaceutical Sciences) 

Thesis Title “Discovery of Lignin Sulfate, a Potent 
Inhibitor of Herpes Simplex Virus – 1 Entry into 
Cells” 
Department of Medicinal Chemistry 
February 2003 – March 2006 
Continued to PhD program in the laboratory 
Self-Funded Student 

5) Jenson Verghese, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title “Synthesis and Biochemical Studies on 
Sulfated Monomers of Low Molecular Weight 
Lignins” 
Department of Medicinal Chemistry 
November 2007 – July 2009 
Continued as a PhD student in the Dr. Keith Ellis’ 
(VCU) laboratory 
Current Position: Postdoctoral Associate, VCU 
Self-Funded Student 

6) Bijoy Desai, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title “Interaction of Thrombin with Exosite II 
Ligands” 
Department of Medicinal Chemistry 
November 2007 – July 2009 
Continued as a PhD student at University of Illinois-
Urbana Champaign 
Self-Funded Student 

7) Shrenik Mehta, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title “Synthesis of a Library of Small 
Sulfated Molecules” 
Department of Medicinal Chemistry 
November 2009 – July 2011 
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Self-Funded Student  
Current Position: Scientist, Genentech, South San 
Francisco, LA 

8) Malaika Argade, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title “Discovery and Biophysical 
Characterization of Allosteric Inhibitors of Factor 
XIa” 
Department of Medicinal Chemistry 
November 2010 – July 2012 
Continued as a PhD student in the laboratory of Dr. 
M. Dukat, VCU 
Self-Funded Student 

9) Pooja Ponnusamy, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title “Reverse-phase Ion-Pairing Ultra 
Performance Liquid Chromatography – Mass 
Spectrometry in Characterization and 
Fingerprinting of Diverse Sulfated 
Glycosaminoglycan Mimetics” 
Department of Medicinal Chemistry 
November 2010 – April 2013 
Started as a Certifying Scientist (LC-MS) at Alere 
Toxicology Service, Richmond, VA 
Current position: R&D Scientist, MediTox, West 
Palm Beach, FL 
Self-Funded Student 

10) Alhumaidi Alabbas, BPharm  
Awarded M.S. (Pharmaceutical Sciences) 
Thesis Title: “Structural Studies on Heparan 
Sulfated Oligosaccharides”  
Department of Medicinal Chemistry 
November 2012 – July 2014 

Continued as a PhD student in the lab 
Funded by Government of Saudi Arabia 
Funded by the Government of Kuwait 

11) Elsamani Abdelfadiel, BS  
Awarded M.S. in Biochemistry 
Dissertation title: “Investigation of Coagulation 
Properties of Glycosaminoglycans Mimetics” 
March 2016 – August 2017 
Current position: PhD student, VCU 
Funded by School of Medicine, VCU 

12) Connor O’Hara, BS  
Awarded M.S. in Pharmaceutical Sciences 
Dissertation title: “Inhibition of cancer stem cells by 
glycosaminoglycan mimetics” 
July 2017 – June 2019 
Self-Funded Student 
Current position: PhD student, VCU 

13) Rawan Fayyad, BS  
Awarded M.S. in Pharmaceutical Sciences 
Dissertation title: “Development of Analytical 
Methods for Glycosaminoglycan Analysis” 
October 2019 – May 2021 
Funded by: School of Pharmacy, VCU 
Current position: Joined PhD program at VCU 

14) Tamim Chiba, BPharm  
Awarded M.S. in Pharmaceutical Sciences 
Dissertation title: “Glycosaminoglycan Recognition 
of Proteins Important in Alzheimer’s Disease” 
Oct 2018 – June 2021 
Funded by: Self-Funded 
Current position: Joined PhD program at VCU 

Past Post-doctoral Fellows 

1) Dipal Bhowmik, PhD 
PhD from the Indian Institute for Cultivation of 
Science, Calcutta, India 
July 2000 – June 2002 
Moved as Postdoctoral Fellow, University of 
Syracuse, NY 
Current Position: R&D Scientist, Dr. Reddy’s 
Research Laboratories, Hyderabad, India 
Funded by AHA Beginning Grant-In-Aid 

2) Gunnar Gunnarsson, PhD 
PhD from the Department of Medicinal Chemistry, 
VCU 
Funded by a postdoctoral grant from the American 
Heart Association – Mid-Atlantic Affiliate 
June 2003 – June 2005 
Took up position as Junior Investigator, National 
Cancer Institute, Frederick, MD 
Current position: Scientific Officer, European 
Directorate for the Quality of Medicines & 
HealthCare (EDQM), France 

Funded by AHA –Mid-Atlantic Affiliate 

3) Bernhard H. Monien, PhD 
PhD from University of Freiburg, Germany 
July 2003 – Sept. 2005 
Took up position as a postdoctoral fellow at the 
University of California – Los Angeles 
Funded by NIH R01 HL069975 

4) Muhammed Riaz, PhD 
PhD from the University of Karachi, Pakistan 
May 2004 – August 2007 
Took up position as an assistant professor at the 
Virginia State University, Petersburg, VA 
Current position: Associate Professor, NUST Center 
of Virology and Immunology, National University 
of Science and Technology, H-12, Islamabad, 
Pakistan 
Funded by NIH R01 HL069975 

5) Shashidhar Akubathini, PhD 
PhD from the Osmania University, India 
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December 2010 – March 2011 
Returned to India to join Sapala Organics, 
Hyderabad, India 
Current position: DST Young Scientist, Department 
of Chemistry, National Institute of Technology, 
Warangal, India 
Funded by NIH R01 HL090586 

6) Aiye Liang, PhD 
PhD from the Dalian Institute of Chemical Physics, 
China 
July 2006 – August 2011 
Took up an assistant professorship in the Charleston 
Southern University, Charleston, SC 
Current Position: Professor, Charleston Southern 
University, Charleston, SC 
Funded by NIH R01 HL090586 

7) Phil Mosier, PhD 
PhD from the Pennsylvania State University, PA 
October 2009 – August 2011 
Current Position: Research Assistant Professor, 
Virginia Commonwealth University, Richmond, VA 
Funded by NIH R01 HL090586 

8) Neha Gandhi, PhD 
PhD from Curtin University, Australia 
February 2012 – July 2012 
Joined Curtin University as a lecturer 
Current Position: Lecturer, Curtin University, 
Australia 
Funded by NIH P01 HL107152 

9) Rajesh Karuturi, PhD 
PhD from the Institute of Chemical Technology, 
India 
January 2010 – April 2014 
Current Position: R&D Scientist, Biogene Organics, 
Raleigh, NC 
Funded by NIH P01 HL107152 

10) Aurijit Sarkar, PhD 
PhD from the Virginia Commonwealth University, 
Richmond, VA 
September 2012 – February 2016 
Current Position: Assistant Professor, Creighton 
University, Nebraska 
Funded by NIH P01 HL107152 

11) Rami Al-Horani, M.Pharm.  
PhD from Virginia Commonwealth University, 
Richmond, VA 

American Heart Association post-doctoral fellow 
(#12POST10930004) 
July 2012 – August 2016 
Funded by AHA – Mid-Atlantic Affiliate  
Current Position: Assistant Professor, Xavier 
University, New Orleans, LA 

12) Akul Mehta, B.Pharm.  
PhD from VCU, Richmond, VA 
July 2014 – October 2016 
Commonwealth Research Commercialization Fund 
(CRCF) post-doctoral fellow 
Current Position: Postdoctoral Fellow, Harvard 
Medical School, Boston, MA 
Funded by CRCF – Virginia 

13) Jyothi Sistla, PhD 
PhD from the University of Mysore, India 
May 2016 – June 2020 
Current Position: Postdoctoral Fellow, Stonybrook 
University, NY 
Funded by: NIH K12 HL141954 & R25 HL128639 

14) Ravikumar Ongolu 
PhD from Indian Institute of Technology, Bombay, 
India 
July 2017 – November 2020 
Current Position: Postdoctoral Fellow, Medicines for 
All, Virginia Commonwealth University, VA 
Funded by: NIH R01 HL090586 

15) Daniel Afosah 
PhD from VCU, Richmond, VA 
July 2017 – June 2021 
Current Position: Assistant Professor, Washington 
and Lee University, VA 
Funded by: NIH K12 HL128639 

16) Swarnali Roy 
PhD from Indian Institute of Chemical Biology, 
Calcutta, India 
Nov 2021 – February 2023 
Current Position: Postdoctoral Associate, National 
Institutes of Health 
Funded by: NIH R01 HL090586 

17) Balaji Nagarajan, PhD 
PhD from the University of Madras, India 
January 2014 – December 2022 
Current Position: Staff Scientist, Virginia 
Commonwealth University 
Funded by: NIH P01 HL107152, U01 CA241951 
 

Undergrad. Students Trained OR in Training 

1) Monita Patel 
Summer Intern from Univ. of Virginia 
June – August 1999 

Enrolled as M.S. student, Public Health, Duke 
University, NC 

2) Laura Lahaye 
Undergraduate Intern 
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    from Virginia Commonwealth University 
December 1999 – July 2001 
Enrolled in the MD program, University of 
Virginia 

3) Jenny Johns, B.S.  
Ph.D. candidate 
    of Department of Biochemistry, VCU 
December 1999 – July 2001 
Moved to Harvard Medical School as post-
doctoral fellow 

4) Annika Ingemansson 
Summer Intern 
    from Lund University, Malmö, Sweden 
February – May 2002 
Enrolled as an MD student in Lund University 

5) Derrick Glymph 
Summer Intern 
    From Department of Nurse Anesthesia 
    Virginia Commonwealth University 
June–August 2003 
Graduated as Nurse Anesthetist from VCU 

6) Henrietta Nielsen 
Undergraduate Intern 
    from Lund University, Malmö, Sweden 
March 2004 – June 2004 
Enrolled as a PhD student in Lund University 

7) Joanna Adams 
REU (NSF) Student 
    From Mary Washington College, 
Fredericksburg, VA 
June 2004 – August 2004 
Started as a MD student at Medical College of 
Virginia 

8) H. Nguyen 
Pharmacy Research Student 
    From VCU 
Jul 2004 – Apr 2005 
Returned to Pharmacy school at VCU 

9) Justin Connell 
Undergraduate Intern 
    From College of William and Mary, 
Williamsburg, VA 
May 2007 – August 2007 
Started as a PhD student at Northwestern 
University, IL 

10) Paisley Bowles 
Undergraduate Research Student 
    From Department of Chemistry, VCU 
May 2008 – Dec. 2008 
Started as a chemist at Boehringer-Ingelheim, 
VA 

11) Mauro Costigiani 
Pharmacy Research Student 
    From University of Messina, Italy 
Nov 2008 – Dec 2008 
Returned back to Italy to complete Pharmacy 
degree 

12) Meghan Thompson 
Pharmacy Research Student 
    From VCU 
Jul 2009 – Jul 2010 
Started as PharmD/PhD student at VCU 

13) Ji-Yeong Kim 
Undergraduate Research Student 
    From VCU 
Jul 2009 – Jul 2010 
Started at PharmD student at Shenandoah 
University, VA 

14) Miten Patel 
Undergraduate Student 
    From VCU  
Aug 2010 – Dec 2010 

15) Alessio Brjan Irrera 
Pharmacy Research Exchange Student 
    From University of Messina, Italy 
Oct 2010 – Nov 2010 
Returned back to Italy to complete Pharmacy 
degree 

16) Karthik Murthy 
Undergraduate Student (Biomedical 
Engineering) 
    From VCU  
March 2011 – March 2012 

17) Susana Ayad 
Undergraduate Student (Biology) 
    From VCU  
July 2011 – December 2011 

18) Adriana Merlino 
Pharmacy Research Exchange Student 
    From University of Messina, Italy 
Oct 2011 – Nov 2011 
Returned back to Italy to complete Pharmacy 
degree 

19) Dominique White 
HERO Program Undergraduate Student 
    From Norfolk State University  
May 2013 – Jun 2013 
Returned back to her BS program 

20) Giulia Barlow 
Pharmacy Research Student 
    From VCU 
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June 2014 – June 2017 

21) Michael Lee 
Pharmacy Research Student 
    From VCU 
June 2014 – Aug 2014 
Returned to PharmD program at VCU 

22) Yiling Bi 
PhD Student from University of Utah 
June 2014 – July 2014 
Returned to PhD program at Utah 

23) Yasser Ali 
Pharmacy Research Student 
    From VCU 
Nov 2014 – July 2016 
Returned to PharmD program at VCU 

24) Megh Kumar 
B.S. (Biomedical Engg) 
    From VCU 
July 2016 – Dec 2018 

25) Anusha Patterson 
9th Grader (BioMedical Sciences Program) 
    From Godwin High School 
Feb 2018 – Apr 2018 

26) Jacob Rodriguez 
B.S. (Biomedical Engg) 

    From VCU 
May 2018 – Dec 2020 

27) Carissa Campbell 
B.S. (Biology) 
    From Virginia Polytechnic 
June 2018 – Dec 2018 

28) Pratiik Kaushik 
B.S. (Biology) 
    From Virginia Commonwealth Univ. 
Jan 2019 – Dec 2019 

29) Ricardo Quintanilla, BS 
B.S. 
… From School of Pharmacy, VCU 
October 2021 – present 

30) Sophie Diagne 
B.S. (Chemistry) 
… From College of Humanities and Sciences, 
VCU 
October 2021 – present 

31) Andrew Hadsdy 
B.S. (Chemistry) 
… From College of Humanities and Sciences, 
VCU 
May 2023 – present 
 

Technicians Trained 

1) Bidisha Bhowmik, Ph.D.  
Research Technician 
July 2001 – December 2001 

2) Mandakini Dantuluri, B.Pharm.  
Technician 
February 2002 – June 2004 

3) Abdul Quadir Khan, B.Pharm.  
Technician 
March 2005 – July 2006 
Moved to University of Arizona as a PhD 
student 

4) Ji-Yeong Kim 
Technician 
Nov 2011 – Aug 2012 

5) Sathya Karuturi 
Technician 
Nov 2012 – Jun 2013 

6) Huy Huynh 
Technician 
Jan 2013 – Jun 2013 

7) Nirmita Patel, MBBS 
Technician 
October 2013 – May 2017 

8) Morgan Claybrook., M.S. 
Research Technician 
August 2019 – October 2021 
 
 

Service on the Student Graduate Advisory Committee 

1. Ally Thompson, PhD, Department of Medicinal Chemistry, 2022 – present 
2. Rawan Fayyad, PhD, Department of Medicinal Chemistry, 2021 – present 
3. Tamim Chiba, PhD, Department of Medicinal Chemistry, 2021 – present 
4. Cory Fines, PhD, Pharmaceutical Engineering Program, Schools of Pharmacy and Engineering, 2020 

– 2022 
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5. Connor O’Hara, PhD, Department of Medicinal Chemistry, 2019 – 2023 
6. Rawan Fayyad, MS, Department of Medicinal Chemistry, 2019 – 2021 
7. John Chittum, PhD, Department of Medicinal Chemistry, 2018 – 2022 
8. Elsamani Abdelfadiel, PhD, Department of Biochemistry, 2017 – 2023 
9. Samuel Holmes, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2018 – 2023 
10. Tamim Chiba, MS, Department of Medicinal Chemistry, 2018 – 2021 
11. Abhinav Mohan, PhD, School of Life Sciences, 2018 – 2021 
12. David Hampton, PhD, Department of Chemistry, College of Humanities and Sciences, 2017 – 2021 
13. Rahaman Navaz Gangji, MD/PhD, Department of Biochemistry, 2016 – 2020 
14. Connor O’Hara, MS, Department of Medicinal Chemistry, 2017 – 2019 
15. Elsamani Abdelfadiel, MS, Department of Biochemistry, School of Medicine, 2016 – 2018 
16. Shravan Morla, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2015 – 2019 
17. Piyusha Pagare, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2015 – 2018 
18. Tien Truong, PharmD/PhD, Department of Pharmaceutics, School of Pharmacy, 2015 – 2016 
19. Alhumaidi Alabbas, PhD, Dept. of Medicinal Chemistry, School of Pharmacy, 2014 – 2018 
20. Wyatt Johnson, PhD, Dept. of Chemistry, College of Humanities and Sciences, 2014 – 2018 
21. Stephen Verespy, PhD, Program on Chemical Biology, Coll. of Humanities and Sci., 2013 – 2016 
22. Bashayer Althufiari, PhD, Dept. of Medicinal Chemistry, School of Pharmacy, 2013 – 2016 
23. Augustine Joseph Pagan, MS, Dept. of Chemistry, Coll. of Humanities & Sciences, 2013 – 2015 
24. Alhumaidi Alabbas, MS, Department of Medicinal Chemistry, School of Pharmacy, 2012 – 2014 
25. Daniel Afosah, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2012 – 2017 
26. Meghan Thompson, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2011 – 2015 
27. Chenxiao Da, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2013 
28. Hardik Parikh, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2013 
29. Deboleena Mitra, PhD, Dept. of Chemistry, College of Humanities and Sciences, 2010 – 2014 
30. Zafer Ugur, PhD; Department of Chemistry, College of Humanities and Sciences, 2010 – 2012 
31. Jigar Desai, MS; Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2011 
32. Ronak Gandhi, MS; Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2011 
33. Aurijit Sarkar, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2010 
34. Soumya Remesh, MS; Department of Medicinal Chemistry, School of Pharmacy, 2010 
35. Malaika Argade, MS, Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2012 
36. Pooja Ponnusamay, MS, Department of Medicinal Chemistry, School of Pharmacy, 2010 – 2013 
37. Rio S. Boothello, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2009 – 2014 
38. Shrenik Mehta, MS, Department of Medicinal Chemistry, School of Pharmacy, 2009 – 2011 
39. Akul Y. Mehta, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2008 – 2014 
40. Bhawana Saluja, PhD; Department of Pharmaceutics, School of Pharmacy, 2008 – 2010 
41. May H. Abdel Aziz, PhD, Dept. of Medicinal Chemistry, School of Pharmacy, 2008 – 2013 
42. Vivek Kaushik, PhD; Dept. of Chemistry, College of Humanities and Sciences, 2008 – 2011 
43. Preetpal Singh Sidhu, PhD, Dept. of Medicinal Chemistry, School of Pharmacy, 2007 – 2011 
44. Rami Al-Horani, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2007 – 2012 
45. Pooja Desai, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2007 – 2009 
46. Bijoy Desai, MS; Department of Medicinal Chemistry, School of Pharmacy, 2007 – 2009 
47. Jay Thakkar, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2006 – 2011 
48. J. Timothy King, PhD, Department of Medicinal Chemistry, School of Pharmacy, 2006 – 2011 
49. Arjun Raghuraman, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2005 – 2009 
50. Brian Henry, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2005 – 2008 
51. Harmindar Bhatia, MS; Department of Biochemistry, School of Medicine, 2005 – 2007 
52. Chandravel Krishnasamy, PhD; Dept. of Medicinal Chemistry, School of Pharmacy, 2004 – 2009 
53. Jay N. Thakkar, MS; Department of Medicinal Chemistry, School of Pharmacy, 2003 – 2006 
54. Junaid Afridi, MS; Department of Medicinal Chemistry, School of Pharmacy, 2003 – 2005 
55. Mohammed Rahman, MS; Dept. of Medicinal Chemistry, School of Pharmacy, 2003 – 2005 
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56. Hsiang Lin, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2002 – 2006 
57. Chaoxuan Li, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2004 – 2005 
58. Jenny Johns, PhD; Department of Biochemistry, School of Medicine, 2002 – 2005 
59. Adnan Kadi, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2003 – 2005 
60. Sarbjot Sachdeva, PhD; Department of Medicinal Chemistry, School of Pharmacy, 2003 – 2004 
61. Gunnar T. Gunnarsson, PhD; Dept. of Medicinal Chemistry, School of Pharmacy, 1998 – 2003 

Awards/Honors/Fellowships Received by Desai’s Students/Trainees/Postdocs 

2000 Undergraduate Research Scholarship Laura Lahaye 
2001 Pre-doctoral Fellowship of the Am. Heart Association Gunnar Gunnarsson 
2002 2nd Place, FORBES Day Presentations Gunnar Gunnarsson 
2002 J. Doyle Smith Award of the Department of Medicinal Chemistry Gunnar Gunnarsson 
2003 Post-doctoral Fellowship of the Am. Heart Association Gunnar Gunnarsson 
2004 School of Pharmacy Summer Research Fellowship H. Nguyen 
2004 Research Experience for Undergraduates (REU) Scholar Joanna Adams 
2005 Outstanding Tutoring in School of Pharmacy Arjun Raghuraman 
2005 School of Pharmacy Summer Research Fellowship J. Timothy King 
2006 J. Doyle Smith Award of the Department of Medicinal Chemistry Arjun Raghuraman 
2006 Best Poster Award, School of Pharmacy Research Day Brian L. Henry 
2007 Research Experience for Undergraduates (REU) Scholar Trish Lauck 
2007 Finalist, School of Pharmacy Dean’s Award  Brian L. Henry 
2007  Graduate Scholarship Arjun Raghuraman 
2007 Best Poster, GSA Research Symposium Brian L. Henry 
2007 School of Pharmacy Dean’s Award for Graduate Studies Arjun Raghuraman 
2008 Best Poster Award, School of Pharmacy Research Day J. Timothy King 
2009 Committee on the Advancement of Women Chemists Award Aiye Liang 
2009 Howard Hughes Medical Institute (HHMI) Undergrad Scholar Ji Yeong Kim 
2009 Runner Up, School of Pharmacy Research Day Poster Award J. Timothy King 
2009 Amer. Assoc. of Indian Pharm. Scientist’s Student Award Preetpal S. Sidhu 
2010 School of Pharmacy Summer Research Fellowship Meghan Thompson 
2010 Best Poster Award, School of Pharmacy Research Day Rami Al-Horani 
2011 J. Doyle Smith Award of the Department of Medicinal Chemistry J. Timothy King 
2011 Finalist, School of Pharmacy Dean’s Award  J. Timothy King 
2011 School of Pharmacy Summer Research Fellowship Biruk Mikru 
2011 Runner Up, School of Pharmacy Research Day Poster Award Rami Al-Horani 
2012 J. Doyle Smith Award of the Department of Medicinal Chemistry Rami Al-Horani 
2012 Best Poster Award, Annual Fellows Day, AHA Brian L. Henry 
2012  Third Place, Graduate Research Symposium, VCU Pooja Ponnusamy  
2012 School of Pharmacy Dean’s Award for Graduate Studies Rami Al-Horani  
2012 Outstanding Poster Presentation Award, Gordon Research Seminar Nehru Viji S. 
2012 Runner Up, School of Pharmacy Research Day Poster Award Akul Y. Mehta 
2012 VCU Graduate School Dissertation Fellowship May H. Abdel Aziz 
2013 School of Pharmacy Dean’s Award for Graduate Studies May. H. Abdel Aziz 
2013  Honor Society Inductee Akul Y. Mehta 
2013 Best Seminar Award, Department of Medicinal Chemistry Daniel Afosah 
2013 VCU Graduate School Dissertation Fellowship Rio S. Boothello 
2013 Runner Up, Postdoctoral Poster Presentation Award Aurijit Sarkar 
2013  Honor Society Inductee Daniel Afosah 
2014 VCU Graduate School Dissertation Fellowship Akul Y. Mehta 
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2014 ASBMB 2014 Graduate/Postdoctoral Travel Award Aurijit Sarkar 
2014 J. Doyle Smith Award of the Department of Medicinal Chemistry Akul Y. Mehta 
2014 Phi Kappa Phi Scholarship Daniel Afosah 
2014 Outstanding Poster Presentation, 3rd Inter-PEG Meeting, Washington, DC Akul Y. Mehta 
2014 Rho Chi Honor Society Inductee Meghan Thompson 
2014 Finalist, School of Pharmacy Dean’s Award  Akul Y. Mehta 
2014 International Society of Matrix Biology Young Scientist Award Aurijit Sarkar 
2014 Best Seminar Award, Department of Medicinal Chemistry Bashayer Althufiari 
2014 VCU Postdoctoral Association Research Grant Award Rami Al-Horani 
2014 Outstanding Poster Presentation Award, School of Pharmacy Research Day Viji Sankaranarayanan 
2014 Outstanding Poster Presentation Award, School of Pharmacy Research Day Michael Lee 
2015 Student Inter-Professional Excellence Recognition Award Meghan Thompson 
2015 Travel Award, Gordon Conference on Computer-Aided Drug Design Aurijit Sarkar 
2016 Donald and Nancy Abraham Postdoctoral Grant Award Rami Al-Horani 
2016 Outstanding Poster Presentation Award, VCU 3D Summit Stephen Verespy 
2016 Future GlycoGen Leader, Inter-PEG Annual Meeting Akul Mehta 
2016 Outstanding Poster Presentation Award, VCU 3D Summit Daniel Afosah 
2016 School of Pharmacy Phi Kappa Phi Award Daniel Afosah 
2016 Travel Award, Gordon Research Seminar on Proteoglycans Viji Sankaranarayanan 
2016 Graduate Travel Award, School of Pharmacy Daniel Afosah 
2016 Outstanding Poster Presentation Award, GRC on Proteoglycans Balaji Nagarajan 
2017 Future GlycoGen Leader, Inter-PEG Annual Meeting Daniel Afosah 
2017 J. Doyle Smith Award, Department of Medicinal Chemistry Daniel Afosah 
2017 School of Pharmacy Dean’s Award for Graduate Studies Daniel Afosah 
2017 Blake Putney Award Daniel Afosah 
2017 VCU Graduate School Dissertation Fellowship Al-Humaidi Alabbas 
2017 Donald and Nancy Abraham Postdoctoral Grant Award Rio Boothello 
2018 ASBMB 2018 Graduate/Postdoctoral Travel Award Balaji Nagarajan 
2018 Peter and Sian Byron Travel Award Shravan Morla 
2018 Carl Storm Underrepresented Minority Fellowship, Gordon Conferences Daniel Afosah 
2018 J. Doyle Smith Award, Department of Medicinal Chemistry Alhumaidi Alabbas 
2018 Best Student Presentation Award, 2018 VAS Annual Meeting Shravan Morla 
2018 VCU Graduate School Dissertation Fellowship Shravan Morla 
2018 Best Abstract Award, 2018 AAPS Annual Meeting Shravan Morla 
2018 Rector and Rorrer Travel Award Shravan Morla 
2018 Phi Kappa Phi Inductee Shravan Morla 
2019 Spotlight Presentation at the ASBMB 2019, Orlando, FL Shravan Morla 
2019 ASBMB 2019 Graduate/Postdoctoral Travel Award Daniel Afosah 
2019 Spotlight Presentation at the ASBMB 2019, Orlando, FL Balaji Nagarajan 
2019 ASBMB 2019 Graduate/Postdoctoral Travel Award Viji Sankaranarayanan 
2019 Peter and Sian Byron Travel Award Connor O’Hara 
2019 Spotlight Presentation at the ASBMB 2019, Orlando, FL Daniel Afosah 
2019 J. Doyle Smith Award, Department of Medicinal Chemistry Shravan Morla 
2019 Runners-Up, Dean’s Award for Graduate Studies Shravan Morla 
2019 Postdoctoral Travel Award, VCU Postdoc Association Balaji Nagarajan 
2019 Postdoctoral Travel Award, VCU Postdoc Association Jyothi Sistla 
2019 Postdoctoral Travel Award, VCU Postdoc Association Ravikumar Ongolu 
2019 Best Abstract Award, 2019 VADDC Symposium Daniel Afosah 
2019 Best Poster Award, 2019 VADDC Symposium Connor O’Hara 
2019 Society for Glycobiology 2019 Travel Award Daniel Afosah 
2019 Graduate Poster Award, 2019 SoP Research & Career Day Symposium Connor O’Hara 



 

Page 44 

2020 Outstanding Scientist Scholarship, Asso. of Biomol. Resource Facilities Srinivas Sistla 
2020 Rector and Rorrer Travel Award Connor O’Hara 
2020 Poster Presentation Award, 2020 Society for Glycobiology Daniel Afosah 
2021 Best Seminar Award, Department of Medicinal Chemistry Connor O’Hara 
2021 Outstanding Masters’ Thesis, School of Pharmacy Rawan Fayyad 
2021 Outstanding Masters’ Thesis, The Graduate School, VCU Rawan Fayyad 
2021 Society for Glycobiology 2021 Travel Award Rawan Fayyad 
2021 VCU Graduate School Travel Award Connor O’Hara 
2021 F31 Travel Award from School of Pharmacy Connor O’Hara 
2021 Rector & Rorrer Travel Award John Chittum 
2021 Rector & Rorrer Travel Award Sam Holmes 
2022 K99/R00 Pathway to Independence Award Daniel Afosah 
2022 Excellence in Professionalism Award, School of Pharmacy Tamim Chiba 
2022 VCU Graduate School Dissertation Fellowship John Chittum 
2022 Best Publication Award of the Department of Medicinal Chemistry John Chittum 
2023 ASBMB 2023 Graduate/Postdoctoral Travel Award Connor O’Hara 
2023 ASBMB 2023 Graduate/Postdoctoral Travel Award Samuel Holmes 
2023 Rector & Rorrer Travel Award from School of Pharmacy Sam Holmes 
2023 Rector & Rorrer Travel Award from School of Pharmacy Tamim Chiba 
2023 Rector & Rorrer Travel Award from School of Pharmacy Connor O’Hara 
2023 VCU Graduate School Dissertation Fellowship Connor O’Hara 
2023 2nd Place Winner, ‘Science in a Flash’ talk at the ASBMB 2023 Connor O’Hara 
2023 Best Teaching Assistant Award, Department of Medicinal Chemistry Rawan Fayyad 
2023 Best Service Award, Department of Medicinal Chemistry Connor O’Hara 
2023 Best Teaching Assistant Award, Department of Medicinal Chemistry Tamim Chiba 
 

Poster Presentations by Desai’s Students/Trainees/Postdocs 
1. Rayyad, R. M.; Diagne, S.; Puliafico, V.; Merrell, S.; Langmia, E.; Al-Horani, R. A.; Afosah, D. K.; Desai, U. 

R. Screening and identification of potent non-saccharide glycosaminoglycan mimetic inhibitors for the pro-
inflammatory protease cathepsin G. Annual Research & Career Day – School of Pharmacy, Richmond, VA 
(March 2023). 

2. Chiba, T.; Sankaranarayanan, NV.; Desai, U. R. Interaction of glycosaminoglycans with cathepsin D. Annual 
meeting of the American Society for Biochemistry and Molecular Biology, Seattle, WA (March 2023). 

3. O’Hara, C. P.; Morla, S.; Ongolu, R.; Sankaranarayanan, NV., Boothello, R. S.; Patel, B. B.; Desai, U. R. Non-
saccharide glycosaminoglycan mimetics selectively target certain receptor tyrosine kinases to induce anti-
cancer stem cell activity. Annual meeting of the American Society for Biochemistry and Molecular Biology, 
Seattle, WA (March 2023). 

4. Holmes, S.; Nagarajan, B.; Desai, U. R. Role of 3-O-sulfation-induced rare and compact topologies of heparan 
sulfate in selective recognition of proteins. Annual meeting of the American Society for Biochemistry and 
Molecular Biology, Seattle, WA (March 2023). 

5. Afosah, D. K.; Puliafico, V.; Merrell, S.; Langmia, E.; Fayyad, R.; Al-Horani, R. A.; Desai, U. R. Non-
saccharide GAG mimetics as inhibitors of cathepsin G. Society for Glycobiology annual meeting, Amelia 
Island, FL (October 2022). 

6. Rusiniak, M. E.; Sankaranarayanan, NV.; Sistla, S.; Freeland, A.; Chittum, J. E.; Xu, D.; Hoffmeister, K.; 
Desai, U. R.; Lau, J. T. Y. Glycosaminoglycans direct extracellular ST6Gal1 bioactivity in human monocytic 
cells. Society for Glycobiology annual meeting, Amelia Island, FL (October 2022). 

7. Chittum, J.; Sankaranarayanan, NV.; Desai, U. R. Probing GAG interactions with SARS-CoV-2 spike 
glycoprotein using a synthetic carbohydrate microarray. Gordon Research Conference – Proteoglycans, 
Andover, NH (Jul 2022). 

8. Chiba, T.; Sankaranarayanan, NV.; Desai, U. R. Selective recognition of cathepsin D by heparan sulfate 
glycosaminoglycans. Gordon Research Conference – Proteoglycans, Andover, NH (Jul 2022). 
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9. Holmes, S.; Nagarajan, B.; Desai, U. R. 3-O-sulfation induces unique local topologies in the heparan sulfate 
biopolymer. Gordon Research Conference – Proteoglycans, Andover, NH (Jul 2022). 

10. Holmes, S.; Nagarajan, B.; Desai, U. R. 3-O-sulfation induces unique local topologies in the heparan sulfate 
biopolymer. 6th annual Virginia Drug Discovery Consortium symposium, Richmond, VA (May 2022). 

11. Chiba, T.; Sankaranarayanan, NV.; Desai, U. R. Glycosaminoglycan modulation of cathepsin D. 6th annual 
Virginia Drug Discovery Consortium symposium, Richmond, VA (May 2022). 

12. Chittum, J. E.; Sankaranarayanan, NV.; Desai, U. R. Construction of a synthetic carbohydrate microarray for 
screening against SARS-CoV-2 spike glycoprotein. 6th annual Virginia Drug Discovery Consortium 
symposium, Richmond, VA (May 2022). 

13. Roy, S.; Fayyad, R.; Alabbas, A. B.; Hawkridge, A.; Desai, U. R. Glycomics of commercially available 
oligosaccharides of uniform chain length indicates considerable heterogeneity and polydispersity. 6th annual 
Virginia Drug Discovery Consortium symposium, Richmond, VA (May 2022). 

14. Gunta, R.; Afosah, D.; Desai, U. R. Design and synthesis of a photoaffinity probe of sulfated D-(+)-chiroinositol 
for identification of protein targets of a promising synthetic glycosaminoglycan-related anticoagulant. 6th 
annual Virginia Drug Discovery Consortium symposium, Richmond, VA (May 2022). 

15. Quintanilla, R., Sankaranarayanan, NV., Desai, U. R. Understanding recognition of factor XIa by non-
saccharide glycosaminoglycan mimetics. Annual Research & Career Day – School of Pharmacy, Richmond, 
VA (February 2022). 

16. O’Hara, C. P.; Morla, S.; Ongolu, R.; Patel, N. J.; Boothello, R. S.; Patel, B. B.; Desai, U. R. Synthetic, small 
molecule glycosaminoglycan mimetics induce novel anti-cancer activity through preferential targetng of a 
growth factor receptor. American Association for Cancer Research annual meeting, Virtual/In-Person Format 
(www.aacr.org/meeting/aacr-annual-meeting-2022) (April 2022). 

17. O’Hara, C. P.; Morla, S.; Ongolu, R.; Patel, N. J.; Boothello, R. S.; Patel, B. B.; Desai, U. R. Synthetic mimetics 
of glycosaminoglycans preferentially target insulin-like growth factor – 1 receptor present on colorectal 
spheroidal surface. Society for Glycobiology annual meeting, Virtual/In-Person Format 
(www.glycobiology.org) (November 2021). 

18. Rayyad, R. M.; Afosah, D. K.; Desai, U. R. Quantitative analysis of sulfated and lipidic mimetics of 
glycosaminoglycans in human plasma. Society for Glycobiology annual meeting, Virtual/In-Person Format 
(www.glycobiology.org) (November 2021). 

19. Holmes, S.; Nagarajan, B.; Desai, U. R. 3-O-sulfation drives a unique conformational change in the heparan 
sulfate biopolymer. Society for Glycobiology annual meeting, Virtual/In-Person Format 
(www.glycobiology.org) (November 2021). 

20. Chittum, J. E.; Sankaranayanan, NV.; O’Hara, C. P.; Desai, U. R. Identification of the pharmacophore defining 
SARS-CoV-2 spike glycoprotein – heparan sulfate interaction based on microarray and computational studies. 
Society for Glycobiology annual meeting, Virtual/In-Person Format (www.glycobiology.org) (November 
2021). 

21. Sharma, P.; Fassero, L. A.; Desai, U. R.; Tiwari, V.; Tandon, R. Inhibition of CMV and SARS-CoV-2 entry 
into host cells using a synthetic small sulfated molecule. International Herpesvirus Workshop annual meeting, 
Virtual Format (https://www.herpesvirusworkshop.com/2021/) (August 2021). 

22. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. Comprehensive screening of the theoretical SARS-CoV-
2 spike glycoprotein – heparan sulfate interactome using CVLS and MD strategies reveals a pharmacophore 
for structure-based drug discovery. 2021 NIH & FDA Glycoscience Research Day (June 2021). 

23. Claybrook, M. L.; O’Hara, C. P.; Patel, B. B.; Desai, U. R. Spheroidal growth inhibition of a panel of NCI-60 
cell lines reveals sensitivity of lung cancer lines to synthetic, lipid-modified, sulfate glycosaminoglycan 
mimetics. 5th annual Virginia Drug Discovery Consortium symposium, Virtual Format (www.vaddc.org/) (May 
2021). 

24. Gunta, R.; Afosah, D.; Desai, U. R. Design and synthesis of photoaffinity probe of sulfated D-(+)-chiro inositol 
for identification of its protein targets. 5th annual Virginia Drug Discovery Consortium symposium, Virtual 
Format (www.vaddc.org/) (May 2021). 

25. Chittum, J. E.; Sankaranayanan, NV.; O’Hara, C. P.; Desai, U. R. Binding of heparan sulfate microarray 
oligosaccharides to the spike glycoprotein of SARS-CoV-2. 5th annual Virginia Drug Discovery Consortium 
symposium, Virtual Format (www.vaddc.org/) (May 2021). 

26. Holmes, S.; Nagarajan, B.; Desai, U. R. Molecular dynamics simulations indicate that 3-O-sulfation induces 
unique local topology in the heparan sulfate biopolymer. 5th annual Virginia Drug Discovery Consortium 
symposium, Virtual Format (www.vaddc.org/) (May 2021). 
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27. Rayyad, R. M.; Afosah, D. K.; Desai, U. R. Method for quantitative analysis of sulfated and lipidic mimetics 
of glycosaminoglycans in human plasma. 5th annual Virginia Drug Discovery Consortium symposium, Virtual 
Format (www.vaddc.org/) (May 2021). 

28. Sankaranarayanan, NV.; Nagarajan, B.; Desai, U. R. Elucidating heparan sulfate – SARS-CoV-2 spike 
glycoprotein interaction using combinatorial virtual library screening and molecular dynamics. 5th annual 
Virginia Drug Discovery Consortium symposium, Virtual Format (www.vaddc.org/) (May 2021). 

29. Boothello, R. S.; Sistla, J. C.; Sankaranarayanan, NV.; Nagarajan, B.; Sharon, C.; Desai, U. R.; Patel, B. B. 
Identification of insulin-like growth factor 1 receptor as a novel and specific target of heparin hexasaccharide 
that selectively inhibits cancer stem cells. American Association for Cancer Research annual meeting, Virtual 
Format (www.aacr.org/meeting/aacr-annual-meeting-2021) (April 2021). 

30. Chittum, J. E.; Sankaranarayanan, NV.; Ohara, C. P.; Desai, U. R. Heparan sulfate microarray lends insight 
into selective binding of SARS-CoV-2 spike glycoprotein. Experimental Biology 2021, Virtual Format 
(Abstrate ID R1674) (April 2021). 

31. O’Hara, C. P.; Sankaranarayanan, NV.; Boothello, R. S.; Patel, B. B.; Desai, U. R. Structurally defined 
glycosaminoglycan mimetics exhibit preference for proteins of the growth factor family. American Association 
for Cancer Research annual meeting, Virtual Format (www.aacr.org/meeting/aacr-annual-meeting-2021) 
(April 2021). 

32. Claybrook, M.; O’Hara, C. P.; Patel, B. B.; Desai, U. R. Spheroidal growth inhibition of cell lines from the 
NCI-60 panel reveals selectivity of synthetic glycosaminoglycan mimetics. Annual Research & Career Day – 
School of Pharmacy, Richmond, VA (February 2021). 

33. Fayyad, R. M.; Afosah, D. K.; Desai, U. R. Development of a method for quantitative analysis of highly sulfated 
and lapidified mimetics of glycosaminoglycans in human plasma. Annual Research & Career Day – School of 
Pharmacy, Richmond, VA (February 2021). 

34. Holmes, S.; Nagarajan, B.; Desai, U. R. Molecular dynamics simulations indicate that 3-O-sulfation induces 
unique local topologies in the heparan sulfate biopolymer. Annual Research & Career Day – School of 
Pharmacy, Richmond, VA (February 2021). 

35. Desai, U. R.; Tiwari, V.; Tandon, R.; Chan, O.; Kuberan, B. SARS-CoV-2 spike glycoprotein – 3-O-sulfated 
heparan sulfate interaction: Opportunities for inhibitor development. Cold Spring Harbor Laboratory 
COVID/SARS CoV2 Rapid Research Reports #5 Virtual Meeting 
(https://meetings.cshl.edu/meetings.aspx?meet=covid-r3-5&year=21; January 2021). 

36. Chan, A.; Ahmed, F.; Elste, J.; Desai, U. R.; Tiwari, V. SARS-CoV-2 dating with heparan sulfate receptor: An 
opportunity for new interventions to prevent viral spread. Indian American Medical Association of Illinois 
annual meeting (www.IAMAILL.org/GSA) on the web (November 2020). 

37. Afosah, D. K.; Ongolu, R.; Nelson, K. T.; Desai, U. R. A strategy based on photoaffinity and proteomics to 
identify the interactome of non-saccharide glycosaminoglycan mimetics. Society for Glycobiology annual 
meeting, Virtual Format (www.glycobiology.org) (October 2020). 

38. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. Understanding glycosaminoglycan binding to SARS-
CoV-2 spike glycoprotein using computational virtual library screening and molecular dynamics strategy. 
Society for Glycobiologyi annual meeting, Virtual Format (www.glycobiology.org) (October 2020). 

39. Holmes, S.; Nagarajan, B.; Desai, U. R. Understanding the effects of 3-O-sulfation on local microdomain 
conformation of heparan sulfate using molecular dynamics simulations. Society for Glycobiologyi annual 
meeting, Virtual Format (www.glycobiology.org) (October 2020). 

40. Boothello, R. S.; Patel, N. J.; Damle P.K.; Sharon, C.; Vera, A.; Desai, U.R.; Grossman, S. R.; Patel, B. B. A 
novel therapeutically targetable post-translational modification of p14 ARF, induced by p38 mitogen activated 
protein kinase, regulates cancer stem cell phenotype. American Association for Cancer Research annual 
meeting, San Diego, CA (April 2020). 

41. O’Hara, O.; Boothello, R. S.; Morla, S.; Vera, A.; Afosah, D. K.; Sankaranarayanan, NV.; Nagarajan, B.; 
Sharon, C.; Patel, B. B.; Desai, U. R.  Cholestrol modification enhances potency and pharmacokinetic properties 
of a selective cancer stem cell targeting agent. American Association for Cancer Research annual meeting, San 
Diego, CA (April 2020). 

42. Mohan, A.; Morla, S.; Desai, U. R.; Sakagami, M. Effects of RK-TRI-11S on cell death, proliferation and 
migration: In vitro assessments as an anti-emphysema agent. Annual Research & Career Day – School of 
Pharmacy, Richmond, VA (October 2019). 

43. Chiba, T.; Sankaranarayanan, NV.; Desai, U. R. Glycosaminoglycan modulation of key proteins in Alzheimer’s 
disease. Annual Research & Career Day – School of Pharmacy, Richmond, VA (October 2019). 
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44. Holmes, S.; Nagarajan, B.; Desai, U. R. Understanding the effects of 3-O-sulfation on local microdomains of 
heparan sulfate using molecular dynamics simulations. Annual Research & Career Day – School of Pharmacy, 
Richmond, VA (October 2019). 

45. O’Hara, C.; Morla, S.; Afosah, D. K.; Boothello, R.; Sharon, C.; Patel, B. B.; Desai, U. R. Lipidic modification 
of highly sulfated anti-cancer stem cell agents as a means to enhance potency and selection of inhibition. Annual 
Research & Career Day – School of Pharmacy, Richmond, VA (October 2019). 

46. Afosah, D.; Sankaranarayanan, NV.; Desai, U. R. Many apparently non-selective GAG – protein systems may 
exhibit interesting selectivity features. The case of human neutrophil elastase. Society for Glycobiology 
meeting, San Diego, CA (October 2019). 

47. Elste, J.E.; Kaltenbach, D.D.; Desai, U.R.; Tiwari, V. Broad spectrum antiviral activity of SPGG analog against 
multiple herpesviruses in preventing viral entry. 38th annual American Society for Virology meeting, 
Minneapolis, MN (July 2019).  

48. Nagarajan, B.; Desai, U. R. Selectivity of glycosaminoglycan recognition by proteins. Towards understanding 
the internalization of macromolecules by cell surface glycosaminoglycans. 2nd annual Great Lakes 
Translational Glycomics symposium. Milwaukee, WI (May 2019). 

49. Afosah. D.; Sankaranarayanan, NV.; Kumar, M.; Kummarapurugu, A.; Voynow, J. A.; Desai, U. R. Specificity 
of glycosaminoglycan interactions with human neutrophil elastase. 2nd annual Great Lakes Translational 
Glycomics symposium. Milwaukee, WI (May 2019).  

50. Holmes, S.; Nagarajan, B.; Desai, U. R.* Reviewing current state-of-art of computational simulations of 
glycosaminoglycans. 4th annual Virginia Drug Discovery Consortium symposium, Roanoke, VA (May 2019). 

51. Chittum, J. E.; Ongolu, R.; Desai, U. R.* Parallel, scaled-up sulfation of phenolic compounds for generation of 
a library of small sulfated fragments for drug discovery. 4th annual Virginia Drug Discovery Consortium 
symposium, Roanoke, VA (May 2019). 

52. Ongolu, R.; Afosah, D. K.; Sistla, J. C.; Hawkridge, A. M.; Desai, U. R.* Design and synthesis of photoaffinity 
probes for identification of protein targets of glycosaminoglycans. 4th annual Virginia Drug Discovery 
Consortium symposium, Roanoke, VA (May 2019). 

53. O’Hara, C.; Morla, S.; Afosah, D. K.; Boothello, R.; Sharon, C.; Patel, B. B.; Desai, U. R. Non-saccharide 
glycosaminoglycan mimetics selectively target colon cancer stem cell. 4th annual Virginia Drug Discovery 
Consortium symposium, Roanoke, VA (May 2019). 

54. Chiba, T.; Sankaranarayanan, NV.; Desai, U. R.* Glycosaminoglycan modulation of key proteins in 
Alzheimer’s disease. 4th annual Virginia Drug Discovery Consortium symposium, Roanoke, VA (May 2019). 

55. Afosah, D. K.; Sankaranarayanan, NV.; Morla, S.; Kumar, M.; Kummarapurugu, A.; Zheng, S.; Voynow, J. 
A.; Desai, U. R.* A nove glycosaminoglycan mimetic as a neutrophil elastase inhibitor for the management of 
cystic fibrosis. 4th annual Virginia Drug Discovery Consortium symposium, Roanoke, VA (May 2019). 

56. Morla, S.; Afosah, D. K.; O’Hara, C.; Sakagami, M.; Patel, B. B.; Desai, U. R.* Lipophilic modification of an 
anti-cancer stem cell agent improves pharmacokinetic and anti-cancer properties. 4th annual Virginia Drug 
Discovery Consortium symposium, Roanoke, VA (May 2019). 

57. O’Hara, C.; Morla, S.; Afosah, D.; Sharon, C.; Boothello, R.; Patel, B. B.; Desai, U. R. Selective inhibition of 
a panel of cancer stem cell lines by novel glycosaminoglycan mimetics. American Society for Biochemistry and 
Molecular Biology, Orlando, FL (April 2019). 

58. Nagarajan, B.; Sepuru, K. M.; Rajarathnam, K.; Desai, U. R. Glycosaminoglycan recognition of neutrophil-
activating chemokines. American Society for Biochemistry and Molecular Biology, Orlando, FL (April 2019). 

59. Sankaranarayanan, NV.; Desai, U. R.* Towards computational prediction of the heparan sulfate interactome. 
American Society for Biochemistry and Molecular Biology, Orlando, FL (April 2019). 

60. Ongolu, R.; Afosah, D. K.; Sistla, J. C.; Hawkridge, A. M.; Desai, U. R.* Design and synthesis of photoaffinity 
probe for identification of protein targets of glycosaminoglycan mimetics. American Society for Biochemistry 
and Molecular Biology, Orlando, FL (April 2019). 

61. Morla, S.; Afosah, D. K.; O’Hara, C.; Sakagami, M.; Patel, B. B.; Desai, U. R.* Lipophilic modification of an 
anti-cancer stem cell agent improves pharmacokinetic and anti-cancer properties. American Society for 
Biochemistry and Molecular Biology, Orlando, FL (April 2019). 

62. Afosah, D. K.; Sankaranarayanan, NV.; Morla, S.; Kumar, M.; Kummarapurugu, A.; Zheng, S.; Voynow, J. 
A.; Desai, U. R.* Glycosaminoglycans and glycosaminoglycan mimetics as neutrophil elastase inhibitors for 
cystic fibrosis management. American Society for Biochemistry and Molecular Biology, Orlando, FL (April 
2019). 



 

Page 48 

63. Sistla, J. C.; Afosah, D. K.; Morla, S.; Patel, N.; Patel, B. B.; Desai, U. R.* A small synthetic glycosaminoglycan 
mimetic as an inhibitor of human heparanase. American Society for Biochemistry and Molecular Biology, 
Orlando, FL (April 2019). 

64. Morla, S.; Afosah, D. K.; Navaz Gangji, R.; Kumar, M.; Desai, U. R.* Targeting human neutrophil elastase 
through an allosteric, non-anticoagulant, heparin mimetic. American Association of Pharmaceutical Scientists, 
Washington, DC (November 2018). 

65. O’Hara, C.; Morla, S.; Afosah, D. K.; Boothello, R.; Sharon, C.; Patel, B. B.; Desai, U. R. Selective inhibition 
of a panel of cancer stem cell lines by novel glycosaminoglycan mimetics. Annual Research & Career Day – 
School of Pharmacy, Richmond, VA (October 2018). 

66. Abdelfadiel, E.; Campbell, C.; Afosah, D. K.; Morla, S.; Desai, U. R. Evaluation of anticoagulant properties of 
anti-cancer glycosaminoglycan mimetics. Annual Research & Career Day – School of Pharmacy, Richmond, 
VA (October 2018). 

67. Ongolu, R. K.; Afosah, D. K.; Sistla, J. C.; Hawkridge, A.; Desai, U. R.* Design and synthesis of photoaffinity 
probe for identification of protein targets of glycosaminoglycan mimetics. Annual Research & Career Day – 
School of Pharmacy, Richmond, VA (October 2018). 

68. Morla, S.; Kumar, M.; Afosah, D. K.; Sankaranarayanan, NV.; Navaz Gangji, R.; Kummarapuruga, A. B.; 
Voynow, J.; Desai, U. R.* Glycosaminoglycan mimetics as inhibitors of human neutrophil elastase for the 
treatment of cystic fibrosis. Annual Research & Career Day – School of Pharmacy, Richmond, VA (October 
2018). 

69. Afosah, D. K.; Sankaranarayanan, NV.; Morla, S.; Kumar, M.; Kummarapurugu, A.; Zheng, S.; Voynow, J. 
A.; Desai, U. R.* Inhibition of human neutrophil elastase by glycosaminoglycans and glycosaminoglycan 
mimetics. Gordon Research Conference – Medicinal Chemistry, New London, NH (August 2018). 

70. Elste, J.; Navaz Gangji, R.; Sankaranarayanan, NV.; Al-Horani, R. A.; Afosah, D. K.; Desai, U. R.; Tiwari, V. 
A heparan mimetic analog SPGG is a potent inhibitor against herpes simplex virus (HSV) infection. 31st Annual 
Scientific meeting of the American Society for Pharmacology and Experimental Therapeutics, Maywood, IL 
(June 2018). 

71. Morla, S.; Afosah, D. K.; Navaz Gangji, R.; Kumar, M.; Desai, U. R.* Non-anticoagulant heparin mimetic as 
an inhibitor of human neutrophil elastase. 3rd annual meeting of the Virginia Drug Discovery Consortium, 
Arlington, VA (June 2018). 

72. Afosah, D. K.; Sankaranarayanan, NV.; Morla, S.; Kumar, M.; Kummarapurugu, A.; Zheng, S.; Voynow, J. 
A.; Desai, U. R.* Non-anticoagulant glycosaminoglycans (GAGs) and non-saccharide GAG mimetics as anti-
neutrophil elastase agents in management of cystic fibrosis. 3rd annual meeting of the Virginia Drug Discovery 
Consortium, Arlington, VA (June 2018). 

73. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R.* Computational study of glycosaminoglycan K.M. 
Gallegos, K. M.; Del Toro, R.; Taylor, C.; Rabulinski, D. J.; Girgis, D.; Desai, U. R.; Ramsey, K.H.* In vitro 
and in vivo evaluation of sulfated glucosides against Chlamydia muridarum. American Society for 
Microbiology - Microbe, Atlanta, GA (June 2018). 

74. Boothello, R. S.; Patel, N. J.; Sharon, C.; Abdelfadiel, E. I.; Morla, S.; Brophy, D. B.; Lippmann, H.; Desai, U. 
R.; Patel, B. B.* G2.2, a unique non-saccharide mimetic of heparin hexasaccharide selectively inhibits 
cancerous but protects adult colonic stem/progenitor cells via a common mechanism of induction of p38 
mitogen-activated protein kinase. Digestive Disease Week, Washington, DC (June 2018). 

75. Morla, S.; Abdelfadeil, E.; Afosah, D. K.; Desai, U. R. Activity, stability and structural studies of G2.2, a small 
molecule selective inhibitor of cancer stem cells. Annual Meeting of the Virginia Academy of Sciences, 
Farmville, VA (May 2018). 

76. Bi, Y.; Sankaranarayanan, NV.; Desai, U. R.; Kuberan, B.* Predicting heparin/heparan sulfate biosynthetic 
pathway in the generation of antithrombin binding motif using combinatorial virtual library screening (CVLS) 
and validating substrate specificity with chemoenzymatically synthesized oligosaccharides on 3-O-
sulfotransferases. American Society for Biochemistry and Molecular Biology, San Diego, CA (April 2018). 

77. Desai, U. R.;* Patel, B. B.* Understanding specificity of glycosaminoglycan interactions with proteins. 
American Society for Biochemistry and Molecular Biology, San Diego, CA (April 2018). 

78. Sankaranarayanan, NV.; Navaz Gangji, R.; Afosah, D. K.; Desai, U. R. Inhibition of herpes simplex virus-1 
entry through targeting glycosaminoglycan site of binding on glycoprotein D. 21st San Diego Glycobiology 
Symposium, San Diego, CA (March 2018). 

79. Afosah, D. K.; Kummarapurugu, A. B.; Sankaranarayanan, NV.; Zheng, S.; Kennedy, T.; Rubin, B. K.; 
Voynow, J. A.; Desai, U. R. Insights into the use of non-anticoagulant heparins as anti-neutrophil elastase 
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agents in the management of cystic fibrosis. 21st San Diego Glycobiology Symposium, San Diego, CA (March 
2018). 

80. Morla, S.; Abdelfadeil, E.; Afosah, D. K.; Desai, U. R. Lessons on the Development of Glycosaminoglycan 
Mimetics as Drugs. 21st San Diego Glycobiology Symposium, San Diego, CA (March 2018). 

81. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. Conformational space exploration of glycosaminoglycans 
in solution – A molecular dynamics approach. 21st San Diego Glycobiology Symposium, San Diego, CA (March 
2018). 

82. Afosah, D.K.; Sankaranarayanan, NV.; Kumar, M.; Kummarapurugu, A.; Zheng, S.; Voynow, J. A.; Desai, U. 
R. Identification of defined glycosaminoglycan sequences for human neutrophil elastase inhibition. 7th Annual 
Inter-PEG Meeting, San Diego, CA (March 2018). 

83. Nagarajan, B.; Sankaranarayanan, NV.; Desai, U. R. Dynamical computational studies in elucidating GAG 
recognition of proteins. A study of transforming growth factor beta-2 – chondroitin sulfate system. 7th Annual 
Inter-PEG Meeting, San Diego, CA (March 2018). 

84. Morla, S.; Afosah, D. K.; Kumar, M.; Desai, U. R.* Non-saccharide glycosaminoglycan mimetics are potent 
human neutrophil elastase inhibitors. 7th Annual Inter-PEG Meeting, San Diego, CA (March 2018). 

85. Al-Horani, R. A.; Desai, U. R. Sulfated inositol-based glycosaminoglycan mimetics are homogeneous, potent, 
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