
VI 

 

 

CONTENTS 
 

Page 
 

ABSTRACT IN THAI ............................................................................................................................. I 
ABSTRACT IN ENGLISH ..................................................................................................................... III 
ACKNOWLEDGEMENT ...................................................................................................................... IV 
CONTENTS ......................................................................................................................................... VI 
LIST OF TABLES…….. ........................................................................................................................ IX 
LIST OF FIGURES…… ......................................................................................................................... X 
LIST OF ABBREVIATIONS…… .......................................................................................................... XII 
CHAPTER 
I  INTRODUCTION .................................................................................................................... 1 
   1.1 Background and significance .............................................................................. 1 
   1.2 Research objectives .............................................................................................. 2 
   1.3 References .............................................................................................................. 3 
II   LITERATURE REVIEW ........................................................................................................... 6 

 2.1 NK cell-based immunotherapy .......................................................................... 6 
 2.2 Umbilical cord blood as a source of NK cells for cancer treatment ........ 9 
 2.3 CBNK cells expansion platform ....................................................................... 12 

    2.3.1   Feeder cell-based techniques ........................................................... 12 
    2.3.2   Cytokines-based techniques ............................................................... 13 

 2.4 Approches to improve CBNK cell expansion................................................ 14 
    2.4.1   Notch signaling activator ..................................................................... 14 
    2.4.2   Lipopolysaccharide ............................................................................... 16 

 2.5 Challenges in generating CBNK cells for adoptive cell transfer ............... 17 
    2.5.1   Anti-cancer activity of CBNK cells ..................................................... 17 
    2.5.2   Manufacturing practice of CBNK cells .............................................. 19 

 2.6 REFERENCES ......................................................................................................... 24 
 

 



VII 

CONTENTS (Continued) 
 

 Page 
 

III  EX VIVO EXPANSION OF CORD BLOOD DERIVED NK CELLS USING FEEDER  
 FREE AND CELL SORTING FREE TECHNIQUES ............................................................ 31 

 3.1 Abstract ................................................................................................................. 31 
 3.2 Introduction .......................................................................................................... 31 
 3.3 Materials and methods ...................................................................................... 33 

    3.3.1   Preparation CB-MNCs ............................................................................ 33 
    3.3.2   LPS and Yhhu-3792 stimulation......................................................... 33 
    3.3.3   CCK-8 assay ............................................................................................. 34 
    3.3.4   Concentration optimization ................................................................ 34 
    3.3.5   Upscaling expansion of CBNK cells ................................................... 35 
    3.3.6   Real-time PCR ........................................................................................ 35 
    3.3.7   Immunophenotyping ............................................................................ 36 
    3.3.8   NK cell cytotoxicity assay .................................................................... 36 
     3.3.8.1   Preparation of target cells .................................................. 36 
     3.3.8.2   Flow cytometry-based NK cytotoxicity assay ................. 37 
     3.3.8.3   Microscopic-based NK cytotoxicity assay ........................ 38 
    3.3.9   Interferon-gamma (IFN-γ) release assay ........................................... 38 
    3.3.10   Statistical analysis ................................................................................. 39 

 3.4 Results ................................................................................................................... 39 
    3.4.1   LPS promote the proliferation of CBNK cells ................................. 39 
    3.4.2   Effect of LPS concentration on CBNK cell expansion................... 41 
    3.4.3   Upscaling production of CBNK cells ................................................. 43 
    3.4.4   Anti-cancer activities of expanded CBNK cells ............................... 45 

 3.5 Discussion ............................................................................................................. 49 
 3.6 Conclusion ............................................................................................................ 51 
 3.7 References ............................................................................................................ 52 

 



VIII 

CONTENTS (Continued) 
 

Page 
 

IV  OVERALL CONCLUSION.................................................................................................. 55 
APPENDIX…………………………………………………………………………………………………………………………. 56 
BIOGRAPHY………………………………………………………………………………………………………………….…... 58 


