
Polyketide synthases in Cannabis sativa L
Flores-Sanchez, I.J.

Citation
Flores-Sanchez, I. J. (2008, October 29). Polyketide synthases in Cannabis sativa L. Retrieved
from https://hdl.handle.net/1887/13206
 
Version: Corrected Publisher’s Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/13206
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/13206


   

 
 
 
 
 
 

Polyketide synthases in Cannabis sativa L. 
 
 
 
 
 
 
 
 
 
 

Isvett Josefina Flores Sanchez 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    



   

 
 
 
Isvett Josefina Flores Sanchez 
Polyketide synthases in Cannabis sativa L. 
 
 
ISBN 978-90-9023446-5 
 
Printed by PrintPartners Ipskamp B.V., Amsterdam, The Netherlands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cover photographs:  Cannabis sativa, “Skunk” pistillate floral clusters (1, 
4, 10, 14); “Skunk” leaf (2, 7); “Skunk” young leaves (9); “Skunk” seed and 
calyx (3, 18); “Kompolti” flowers (6, 11, 13, 16); “Skunk” seeded calyxes 
(8); “Kompolti” leaves (5, 12, 15); “Kompolti” staminate floral clusters 
(19); “Skunk” seeds (17); “Kompolti” seeds (21); “Skunk” and “Kompolti” 
seeds (20); “Kompolti” pistillate floral clusters (22). 
Photograph: Isvett J. Flores-Sanchez 
 
 
 
 

    



   

Polyketide Synthases in Cannabis sativa L. 
 
 
 
 
 

Proefschrift 
 

Ter verkrijging van 
de graad van Doctor aan de Universiteit Leiden, 

op gezag van Rector Magnificus prof. mr. P. F. van der Heijden, 
volgens besluit van het College voor Promoties 
te verdedigen op woensdag 29 october 2008 

klokke 11.15 uur 
 
 
 
 

door 
 
 
 
 

Isvett Josefina Flores Sanchez 
 

Geboren te Pachuca de Soto, Hidalgo, Mexico 
in 1971 

 
 
 
 
 
 
 

    



   

Promotiecommissie 
 
Promotor                    Prof. dr. R. Verpoorte 
 
Co-promotor              Dr. H. J. M. Linthorst 
 
Referent                      Prof. dr. O. Kayser 
                                   (University of Groningen) 
 
Overige leden              Prof. dr. P. J. J. Hooykaas 
                                   Prof. dr. C. A. M. J. J. van den Hondel 
                                   Dr. Frank van der Kooy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    



   

 
Contents 
 
Chapter I 
Introduction to secondary metabolism in cannabis                                  1  
 
Chapter II 
Plant Polyketide Synthases                                                                     29 
 
Chapter III 
Polyketide synthase activities and biosynthesis of cannabinoids and 
flavonoids in Cannabis sativa L. plants                                                   43 
 
Chapter IV 
In silicio expression analysis of a PKS gene isolated from Cannabis sativa 
L.                                                                                                           73 
 
Chapter V 
Elicitation studies in cell suspension cultures of Cannabis sativa L.        93 
 
Concluding remarks and perspectives                                                 121 
 
Summary                                                                                             123 
 
Samenvatting                                                                                      125  
 
References                                                                                          127 
 
Acknowledgements                                                                             167 
 
Curriculum vitae                                                                                 168 
 
List of publications                                                                             169  

    



 


