
TABLE OF CONTENTS 
THESIS SUMMARY……………………………………………………………………………………………...9 

RESUMEN DE LA TESIS………………………………………………………………………………………13 

RESUM DE LA TESI…………………………………………………………………………………………...17 

INTRODUCTION………………………………………………………………………………………………..21 

1. Human Milk Oligosaccharides (HMOs)…………………………………………………………………23 

2. Glycoproteins in human breast milk and intestinal epithelial cells…………………………………..30 

3. Metabolism of HMOs and glycoconjugates by the intestinal microbiota: glycoside hydrolases

 ………………………………………………………………………………………………………………33 

4. Lectins……………………………………………………………………………………………………...39 

5. Role of glycosylation in viral infections………………………………………………………………….40 

6. Human SARS-CoV-2……………………………………………………………………………………..41 

7. HMOs synthesis…………………………………………………………………………………………..42 

OBJECTIVES…………………………………………………………………………………………………49 

RESULTS………………………………………………………………………………………………………..53 

  CHAPTER I…………………………………………………………….………………………………………55 

  CHAPTER II…………………………………………..………………………………………………………..89 

  CHAPTER III………………………………………………………….……………………………………...125 

  CHAPTER IV…………………………………………………………………………………….…………...161 

DISCUSSION………………………………………………………………………………………………….203 

1. Context and relevance of the study……………………………………………………………………205 

2. GHs from the intestinal microbiota of breastfed infants……………………………………………..205 

3. Antiviral approach of GHs from intestinal microbiota of breastfed infants

 …………………………………………………………………………………………………………….209 

4. Biotechnological applications of GHs: HMOs synthesis…………………………………………….211 

CONCLUSIONS……………………………………………………………………………………………….215 

REFERENCES………………………………………………………………………………………………...221 



ANNEXES…………………………………………………………………………………..………………….….241 

1. Annex chapter I…………………………………………………………………………………………..243 

2. Annex chapter II………………………………………………………………………………………….255 

3. Annex chapter III…………………………………………………………………………………………267 

ABBREVIATIONS TABLE……………………………………………………….………………………………275 

 

 


