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Course #: BIOL 6321 / BIOL 5301 

Course Title: Pathogen and Cancer Glycobiology 

CRN: CRN 17187 (BIOL 6321) 
CRN17186 (BIOL 5301) 

Credit Hrs: 3.0 

Term: Fall 2024 

Course Meetings & 
Location: Classroom Bldg. 201 

Time: 3:00 pm – 4:20 pm 

Days: Tue (T) and Thu (R) 

Prerequisite Courses: Undergraduate-level Organic Chemistry and Biochemistry 

Course Fee: (if 
applicable) Not applicable 

Instructor: Dr. Igor C. Almeida, Professor 

Office Location: Department of Biological Sciences 
Bioscience Research Bldg., room 5.124 (BRB 5.124) 

Contact Info: 

Phone: (915) 747-6086 

E-mail: icalmeida@utep.edu 

Emergency 
Contact: 

Dr. Rosa Maldonado, Professor, 747-6891; ramaldonado@utep.edu  
Dr. Priscila Farani, Post-Doctoral Researcher, 747-8838; psilvagrij@utep.edu  

Office Hrs: Tue and Thu, 1:30-2:30 pm, or by appointment (preferred) 

Textbook(s), Materials: 

Required: 

Essentials of Glycobiology, 4th Edition 
by Ajit Varki (Editor), Richard D. Cummings (Editor), Jeffrey D. Esko (Editor), Pamela 
Stanley (Editor), Gerald W. Hart (Editor), Markus Aebi (Editor), Debra Mohnen (Editor), 
Taroh Kinoshita (Editor), Nicolle H. Packer (Editor), James H. Prestegard (Editor), 
Ronald L. Schnaar (Editor), Peter H. Seeberger (Editor) 
ISBN-10: 1621824217 / ISBN-13: 9781621824213 
Cold Spring Harbor Laboratory Press, 2022 
https://www.amazon.com/Essentials-Glycobiology-Fourth-Ajit-Varki/dp/1621824217  
 
Essentials of Glycobiology, 3rd Edition 
By Ajit Varki; Richard D. Cummings; Jeffrey D. Esko; Pamela Stanley; Gerald W. 
Hart; Markus Aebi, Alan G. Darvill, Taroh Kinoshita, Nicolle H. Packer (Editor) 
Cold Spring Harbor Laboratory Press, 2017.  
ISBN-10: 1621821323; ISBN-13: 978-1621821328 
Available on-line at:  
https://www.ncbi.nlm.nih.gov/books/NBK310274/  
https://www.ncbi.nlm.nih.gov/books/NBK310274/?report=reader  
 

 Suggested: Indexed journals: Glycobiology, J Biol Chemistry, Science, Nature, Cell, 
Glycoconjugate J., and other journals with publications in the field 
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Course Objectives 

(Learning Outcomes): 

The course is designed for PhD and MS students who want to learn the basic concepts of 
Glycobiology, or for those who are already introduced to some aspects of this field and need to expand 
their knowledge. The course is supported by, but not restricted to, the textbook the “Essentials of 
Glycobiology”, 4th or 3rd edition, by Ajit Varki et al. The primary aim of this course is to provide a self-
explanatory, concise and current overview of the basic facts, concepts, methods and recent advances 
in the field of Glycobiology. 
 
The term ‘Glycobiology’ was introduced in 1988 by Rademacher, Parekh, and Dwek to describe “a new 
frontier in molecular biology, the study of the structure, biosynthesis and biological functions of complex 
carbohydrates”. During the last decade both detection and identification of complex carbohydrates has 
improved enormously and it has become apparent that most proteins and many lipids contain 
carbohydrate moieties that influence or be essential for their functions. The understanding of the 
biological roles of glycoconjugates has also increased, and we now know that they serve multiple 
functions, ranging from constructing extracellular matrix in all tissues and determining the trafficking of 
lymphocytes and granulocytes in the circulation to regulating growth factor activities and enzymes 
important in immune reactions.  
 
Today, Glycobiology is a research field of its own, important in many aspects of biological and medical 
research. The important role of glycans is underscored by the growing list of human diseases that are 
the result of defects in glycan biosynthesis and degradation. In recent years, new technologies have 
been developed to study the functions of glycans. For instance, recombinant DNA technology has 
provided several precious tools for the glycobiologists, such as: (a) the ability to impair/interfere the 
specific gene expression in cells and animal models by advanced gene editing (e.g., CRISPR-CAS9, 
Prime Editing, Base Editing, CRISPR-Cas12a (Cpf1), etc.) approaches; (b) the ability to transfect genes 
of interest with tags and fluorescent probes that could serve as bait for antibodies and to locate cellular 
processes in the cell. New technologies are also envisaged and will be the focus of discussion during 
the course. We will discuss particularly the development of the new approaches for the synthesis and 
analysis of glycoconjugates, and also novel therapeutic approaches to fight diseases (e.g., genetic 
syndromes, cancer, parasitic diseases) involving abnormal glycosylation or glycosylated antigens, 
involved in cell-cell interaction, invasion, cell signaling and immunomodulation. 

Course Period:  
 

Activities/Assignments: 

Tue, Aug 27 – Thu, Dec 5, 2024 
 
1) Lectures 
2) Student seminars (book chapters, reviews, and original articles) 
 

Grading Policy: The grade will be given based on two seminars (25% of the grade each), final assignment (research 
proposal), and student’s participation and discussions in class (25% of the grade). 
 
Grade calculation:                                                                        
 

Evaluation Day Points % of the 
Final Grade 

Seminar 1 
(group presentation) September 24th and 26th  100 25 

Seminar 2 
(group presentation) November 5th and 7th  100 25 

 
Final Assignment 
(Research Proposal, 
by group)  

December 12th  100 25 

Participation/ 
Discussions Throughout the course 100 25 

 TOTAL 400 100 
 

Final number of points Final Grade 
351-400           A 
301-350 B 
251-300 C 
241-250 D 
<240 F 

 

Make-up Policy: Make-up seminars will not be allowed. 
 

Attendance Policy: Classes and seminars are required for all students. Absences must be communicated at least 24 hours 
in advance. In case of an emergency, please contact the instructor by e-mail and/or phone at your 
earliest convenience. 
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Use of AI Technologies: Using AI for brainstorming: 
Some AI technologies or automated tools, particularly generative AI such as ChatGPT or DALL-E, can 
be beneficial during the early brainstorming stages of an activity, and you are welcome to explore them 
for that purpose. However, keep in mind that AI-generated ideas are not your own and may hinder your 
ability to think critically and creatively about a problem. It is also important to remember that these 
technologies often “hallucinate” or produce materials and information that are inaccurate or 
incomplete—even providing false citations for use. 
That said, you are not allowed to submit any AI-generated work in this course as your own. If you use 
any information or materials created by AI technology, you are required to cite it like you would any 
other source. 
Consider how this will affect your credibility as a writer and scholar before doing so. Any direct use of 
AI-generated materials submitted as your own work will be treated as plagiarism and reported to the 
Office of Student Conduct and Conflict Resolution (OSCCR). 
AI prohibited: 
Use of AI technologies or automated tools, particularly generative AI such as ChatGPT or DALL-E, is 
not allowed for assignments in this class. Each student is expected to use critical and creative thinking 
skills to complete tasks and not rely on computer-generated ideas. Any direct use of AI-generated 
materials submitted as your own work will be treated as plagiarism and reported to the Office of the 
Provost and Vice President for Academic Affairs ( https://www.utep.edu/provost/about/meet-the-
provost.html).  
 

Academic Integrity 
Policy: 

For UTEP's Policy on scholastic dishonesty, please refer to: 
https://www.utep.edu/hoop/section-2/student-conduct-and-discipline.html  
 

Civility Statement: Students are encouraged to actively participate in all course activities. However, during lectures, use of 
cell phone, talking, texting, and other activities unrelated to the course are UNACCEPTABLE. 
 

ADA Statement: The University is committed to providing reasonable accommodations and auxiliary services to 
students, staff, faculty, job applicants, applicants for admissions, and other beneficiaries of University 
programs, services and activities with documented disabilities in order to provide them with equal 
opportunities to participate in programs, services, and activities in compliance with sections 503 and 
504 of the Rehabilitation Act of 1973, as amended, and the Americans with Disabilities Act (ADA) of 
1990 and the Americans with Disabilities Act Amendments Act (ADAAA) of 2008. Reasonable 
accommodations will be made unless it is determined that doing so would cause undue hardship on the 
University. Students requesting an accommodation based on a disability must register with the UTEP 
Center for Accommodations and Support Services (CASS). Contact the Center for Accommodations 
and Support Services at 915-747-5148, or email them at cass@utep.edu, or apply for accommodations 
online via the CASS portal ( https://www.utep.edu/student-affairs/cass/).  
 

Military Statement: If you are a military student with the potential of being called to military service and /or training during 
the course of the semester, you are encouraged to contact the instructor by e-mail (preferred) or phone 
at a suitable time. 
 

Course Drop Deadline Nov 1st  

Holidays 
(no classes) 

Sep 2nd – Labor Day 
Nov 28-29th – Thanksgiving 
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Pathogen and Cancer Glycobiology – Program 
Essentials of Glycobiology, 4th Ed. (https://www.ncbi.nlm.nih.gov/books/NBK579918/) 

• General Principles 
o 1. Historical Background and Overview 
o 2. Monosaccharide Diversity 
o 3. Oligosaccharides and Polysaccharides 
o 4. Cellular Organization of Glycosylation 
o 5. Glycosylation Precursors 
o 6. Glycosyltransferases and Glycan-Processing Enzymes 
o 7. Biological Functions of Glycans 
o 8. A Genomic View of Glycobiology 

• Structure and Biosynthesis 
o 9. N-Glycans 
o 10. O-GalNAc Glycans 
o 11. Glycosphingolipids 
o 12. Glycosylphosphatidylinositol Anchors 
o 13. Other Classes of Eukaryotic Glycans 
o 14. Structures Common to Different Glycans 
o 15. Sialic Acids and Other Nonulosonic Acids 
o 16. Hyaluronan 
o 17. Proteoglycans and Sulfated Glycosaminoglycans 
o 18. Nucleocytoplasmic Glycosylation 
o 19. The O-GlcNAc Modification 

• Glycans in Evolution and Development 
o 20. Evolution of Glycan Diversity 
o 21. Eubacteria 
o 22. Archaea 
o 23. Fungi 
o 24. Viridiplantae and Algae 
o 25. Nematoda 
o 26. Arthropoda 
o 27. Deuterostomes 

• Glycan-Binding Proteins 
o 28. Discovery and Classification of Glycan-Binding Proteins 
o 29. Principles of Glycan Recognition 
o 30. Structural Biology of Glycan Recognition 
o 31. R-Type Lectins 
o 32. L-Type Lectins 
o 33. P-Type Lectins 
o 34. C-Type Lectins 
o 35. I-Type Lectins 
o 36. Galectins 
o 37. Microbial Lectins: Hemagglutinins, Adhesins, and Toxins 
o 38. Proteins That Bind Sulfated Glycosaminoglycans 

• Glycans in Physiology and Disease 
o 39. Glycans in Glycoprotein Quality Control 
o 40. Free Glycans as Bioactive Molecules 
o 41. Glycans in Systemic Physiology 
o 42. Bacterial and Viral Infections 
o 43. Parasitic Infections 
o 44. Genetic Disorders of Glycan Degradation 
o 45. Congenital Disorders of Glycosylation 
o 46. Glycans in Acquired Human Diseases 
o 47. Glycosylation Changes in Cancer 

• Methods and Applications 
o 48. Glycan-Recognizing Probes as Tools 
o 49. Glycosylation Mutants of Cultured Mammalian Cells 
o 50. Structural Analysis of Glycans 
o 51. Glycomics and Glycoproteomics 
o 52. Glycoinformatics 
o 53. Chemical Synthesis of Glycans and Glycoconjugates 
o 54. Chemoenzymatic Synthesis of Glycans and Glycoconjugates 
o 55. Chemical Tools for Inhibiting Glycosylation 
o 56. Glycosylation Engineering 
o 57. Glycans in Biotechnology and the Pharmaceutical Industry 
o 58. Glycans in Nanotechnology 
o 59. Glycans in Bioenergy and Materials Science 
o 60. Future Directions in Glycosciences 


