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20 February 2019
เม่ือวันที่ 20 กุมภาพันธ์ จิสด้า ร่วมกับ ไบโอเทค ส่ง
มอบโปรตีนให้กับองค์การส่ารวจอวกาศญี ปุ่น 
หรือ JAXA ณ เมืองสึกุบะ ประเทศญี่ปุ่น เพ่ือ
ตรวจสอบคุณภาพของสาร และเตรียมส่งขึ้นไป
ทดลองบนสถานอีวกาศนานาชาต ิหรือ International 
Space Station : ISS ภายใต้โครงการวิจัย
วิทยาศาสตร์อวกาศและการทดลองในอวกาศ 
National Space Exploration : NSE ของจิสด้า 
เพื อให้ได้ผลึกโปรตนีที มีความสมบูรณ์มากกว่า
การทดลองบนพื้นโลกสู่การพัฒนายาต้าน
มาลาเรียที มีประสิทธิภาพมากขึ้น



World Malaria Report 2018

219 million cases with 435,000 death worldwide in year 2017

https://www.who.int/gho/malaria/en/

Plasmodium falciparum is the most deadly 
species of 5 human malaria parasites
• P. falciparum 50% (up to 75% some areas)
• P. vivax 50% (up to 60% some areas)
• P. ovale, P. malariae and P. knowlesi rare



Antimalarials



De novo pyrimidine synthesis in malaria
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Mutations of DHFR cause drug resistance!!!
Dihydrofolate Reductase-
Thymidylate Synthase (DHFR-TS)



Yuvaniyama J. et al., Nature Struct. Biol. 2003, 10, 357-365. 

DHFR active site 

TS active site

P. falciparum Dihydrofolate Reductase-Thymidylate Synthase (DHFR-TS)



Substrate/P218 binding to PfDHFR

Yuthavong Y. et al., Natl Acad Sci U S A. 2012 Oct 16;109(42):16823-8.

Dihydrofolate (DHF)

P218 has currently completed Phase I trials (NCT02885506).

PfDHFR

HsDHFR



Non-active sites

Cryptosporidium hominis

P. falciparum

Linker

Anderson KS. Protein Eng Des Sel. 2017 Mar 1;30(3):253-261.



Problem

• Un-dissolved region of loop 2 and junctional 

linker

Yuvaniyama J, et al. Nat Struct Biol. 2003 May;10(5):357-65.

O’Neil RH, et al. J Biol Chem. 2003 Dec 26;278(52):52980-7. 



X-ray crystallographic workflow

Protein preparation 
/Purification

Final model structure
Diffraction pattern

Crystal

Crystallization X-ray diffraction

Electron density map
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Model evaluation



Crystal quality affecting diffraction spots

http://iss.jaxa.jp/kiboexp/theme/first/protein/en/about/structural_analysis.html



Crystal growth in space

http://iss.jaxa.jp/kiboexp/theme/first/protein/en/about/structural_analysis.html



Crystals of protein kinase

http://iss.jaxa.jp/en/kiboexp/news/160816_pcg4deg.html



Hypothesis and Theory

• Protein crystallization in the Space would be 

able to stabilize the flexible regions of PfDHFR-

TS protein, especially in the un-structured region 

of loop 2 and junctional linker region.

• The results will provide clearer protein structure 

that would aid the design of specific 

inhibitors/drugs.



Objectives

• To crystallize apo-protein and protein-inhibitor in 

the Space.

• To solve the structure of protein and protein-

inhibitor complex, in order to get information on 

apo-enzyme structure/protein-inhibitor binding 

interaction, that will aid the design of new drugs.



Expected Result

• Crystals of apo-enzyme and protein-inhibitor 

crystallized in the Space experiment will be 

obtained. 

• Protein crystals would be able to grow better 

in the Space than those grown on earth.

• The results will provide us with the 

information on apo-enzyme structure/protein-

inhibitor binding that could not be solved by 

crystallization experiments on earth. 



Innovation idea/Future directions

• The un-structured region of loop 2 and 

junctional linker of PfDHFR-TS can be 

target for non-active-site inhibitors, that 

could aid antimalarial drug discovery and 

development.

• The knowledge will contribute to the 

development of effective new drugs for 

(malaria), and other (tropical) diseases.
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