
GENERATION OF PLASMODIUM BERGHEI EXPRESSING PLASMODIUM 

VIVAX DIHYDROFOLATE REDUCTASE-THYMIDYLATE SYNTHASE 

ENZYME FOR ANTIFOLATE SCREENING 

 

 

 

 

 

VORAVUTH SOMSAK 

 

 

 

 

 

DOCTOR OF PHILOSOPHY 

IN BIOCHEMISTRY 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

OCTOBER 2011



GENERATION OF PLASMODIUM BERGHEI EXPRESSING PLASMODIUM 

VIVAX DIHYDROFOLATE REDUCTASE-THYMIDYLATE SYNTHASE 

ENZYME FOR ANTIFOLATE SCREENING 

 

 

 

 

VORAVUTH SOMSAK 

 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN  

PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

IN BIOCHEMISTRY 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

OCTOBER 2011 



GENERATION OF PLASMODIUM BERGHEI EXPRESSING PLASMODIUM 

VIVAX DIHYDROFOLATE REDUCTASE-THYMIDYLATE SYNTHASE 

ENZYME FOR ANTIFOLATE SCREENING 

 

VORAVUTH SOMSAK 

 

THIS THESIS HAS BEEN APPROVED  

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY  

IN BIOCHEMISTRY 

EXAMINING COMMITTEE     THESIS ADVISORY COMMITTEE 

 
19 October 2011 

© Copyright by Chiang Mai University 



iii 

 

ACKNOWLEDGEMENT 

 

 My path to doctorate in biochemistry has been neither easy nor 

straightforward, but underway I have met many interesting people and gained a lot of 

scientific and life experience.  Those years would have been much more difficult 

without the assistance of those who gave their support in different ways. 

 First, I owe my deepest gratitude to Dr. Chairat Uthaipibull for giving me the 

opportunity to conduct a research on Plasmodium malaria parasites and molecular 

biology technique in his group and to learn different theoretical and practical aspects 

of the fascinating field of Plasmodium transfection.  I appreciate all his contributions 

of time, ideas and funding to make my Ph.D. experience productive and stimulating.  

The joy and enthusiasm for his research was contagious and motivational for me, even 

during tough times in the Ph.D. pursuit.   I am also thankful for the excellent example 

he has provided as a successful scientist and researcher. 

I would like also to show my gratitude to Assoc. Prof. Dr. Somdet 

Srichairatanakool, my Thesis advisor.  His knowledgeable comments, precious 

guidance, and valuable advice throughout this study are themselves a course in critical 

thought upon which I will always draw.  His capacity and personality to think and 

solve in scientific way as well as how to be a good lecturer will always inspire me.  

This thesis could not have accomplished without his understanding and kindness 

encouragement. 



iv 

 

In regards to Protein-Ligand Engineering and Molecular Biology Laboratory, 

National Center for Genetic Engineering and Biotechnology (BIOTEC), National 

Science and Technology Development Agency (NSTDA), I would like to specially 

acknowledge Prof. Dr. Yongyuth Yuthavong and Dr. Sumalee Kamchonwongpaisan.  

Their advices were essential for my understanding in scientific thinking, for 

motivation to be an excellent scientist in the future, and for ideas to solve my 

problems in Ph.D. work.  

 For this Thesis, I would like to thank my examination committee, Assoc. Prof. 

Dr. Chakrit Hirunpetcharat and Asst. Prof. Dr. Wirote Tuntiwechapikul for their time, 

interest, helpful comments and insightful questions. 

 I gratefully acknowledge the funding sources that made my Ph.D. work 

possible.  I was funded by Thailand Graduate Institute of Science and Technology 

(TGIST) for my first 3 years.  Therefore, I would like to express sincere thanks for 

invaluable support here. 

My time at Protein-Ligand Engineering and Molecular Biology Laboratory, 

BIOTEC was made enjoyable in large part due to many friends and groups that 

became a part of my life.  I am grateful for malaria transfection group including Dr. 

Wichai, Dr. Warangkhana, Navaporn, Parkpoom, Parichat, Pongpisit, Wachiraporn, 

Gbenga and Dr. Falade, and for many other people and memories.  Moreover, I would 

like to extend my thanks to all staff members at the Department of Biochemistry, 

Faculty of Medicine, Chiang Mai University.  Their teaching and suggestion during 

the course work in my Ph.D. study were very helpful for the understanding of this 

thesis. 



v 

 

Lastly, I would like to thank my family for all their love and encouragement.  

They raised me with a love of science, always expressed a lot of support and 

encouragement in all my pursuits, especially my father and mother.  To my 

grandmother and aunt, there is no simple way to express my appreciation for your 

love and unconditional support.  To Pan, my little sister, most of all for her love and 

support during the final stages of this Ph.D. study is so appreciated.  Thank you. 

 

Voravuth Somsak 


