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Question I   Protein glycosylation in eukarya (29 %) 

A) The 2 major types of protein glycosylation are N- and O-glycosylation. Which is most 
common in eukaryotes? (1) 

B) There is a third type of glycosylation – which? and on which amino acid residue? (2) 
C) Briefly describe the characteristics of  N- and O-glycosylation (protein attachment sites 

with possible sequons, and glycan structures including possible core structures) (6) 
D) Explain the structural role of each amino acid residue in the sequon, and comment on site 

occupancy. (4) 
E) Where does protein glycosylation take place in eukaryotic cells? (2) 
F) N-glycosylation: Describe the process, starting from precursors. (6) 
G) What discriminates genetic diseases classified as “Congenital disorders of glycosylation” 

CDG I from CDG II? (1) 
H) Which monosaccharide is commonly found at the tip of glycans displayed on eukaryotic 

plasma membranes? (1) 
I) Describe this monosaccharide (structure, functional groups and precursors components). 

(3) 
 

 
Question II    Glycosylation in bacteria and archea (8 %) 

A) Describe differences in N-glycosylation between eukarya and bacteria (protein 
attachment sites with possible sequons; glycan structures including possible core 
structures; transfer from precursors) (4) 

B) Mention one type of bacteria that can carry out protein N-glycosylation. (1) 
C) Mention one type of bacteria that can carry out protein O-glycosylation. (1) 
D) Compare glycan diversity in bacteria, eukarya and archea. Order in correct sequence 

from left/high diversity to right/low diversity. (1) 
 
 



Question III    Glycosylation in plants (13 %) 
A) Name 2 monosaccharides common in plants that are rare in eukarya. (2) 
B) What are the common components of primary and secondary plant cell walls? (2) 
C) Describe their structures (2) 
D) Name their 2 most important monosaccharide components and draw these in open chain 

form (Fischer projection) and ring form (conformational drawing). (4) 
E) Name 2 enzymes that degrade these structures. (2) 

 
 
Question IV Methods  (13 %)                 

A) Name 3 methods used for the structural analysis of glycans or protein-carbohydrate 
interactions. (3) 

B) What are they used for? (3) 
C) Briefly describe how they work. (3) 
D) Name key strengths and weaknesses. (3) 

 
 
Question V  Carbohydrate-binding proteins and carbohydrate recognition (16 %) 

A) Describe the molecular basis of carbohydrate recognition by proteins. (3) 
B) Give examples of carbohydrate-binding proteins a) in the immune system and b) in 

viruses and briefly describe their functions (1 each). (4) 
C) In which process do calnexin and calreticulum play an important role? (1) 
D) Give a precise definition of a lectin. (1) 
E) Are the examples you gave in B) lectins? Motivate your answer. (2) 
F) What is a C-type lectin? (definition) (1) 
G) Name a common plant lectin fold. (1) 
H) What is the function of plant lectins? (1) 

 
 
Question VI    Picture recognition and understanding I (4 %) 
 

A) What is shown on the picture to the right? (3) 
B) Comment on how realistic this artist’s impression is. (1) 

 
 
 
 
Question VII    Picture recognition and understanding II (11 %) 
 

A) What is shown on the picture to the right? (2) 
B) What do the symbols stand for (also note if D or L)? (4) 
C) Who/which group developed the symbols? (1) 
D) Identify core structures, if present. (1) 
E) Describe briefly how you would analyze the structure of this glycan. (2) 

 
 
Question VIII   Toxins and mucins (6 %) 

A) Describe the structure of an A-B toxin and how it eventually kills animal cells or triggers 
disease. (3) 

B) What are mucins and what is their main function? (2) 

 

 


