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Dengue virus 

• Transmitted from mosquito to humans causing fatal disease 
 

• WHO reported 100 Million cases/ year 

Dengue 
virus 

Infection Virus 
transmission 

  Family Flaviviridae, genus Flavivirus  
  Single stranded non-segmented RNA virus 
  4 distinct serotypes:  DENV-1 to -4 
 



No. of cases:      115,840 cases 
Morbidity rate:     180.3 per 100,000 pop 
No. of deaths:     107 cases  
CFR:            0.09%  

DF/DHF/DSS Situation in Thailand, 2013 
(As of 3 September 2013) 

Source:  Bureau of Epidemiology, MoPH, Thailand 

Province     Cases        Deaths      Case rate  Death rate     CFR 

Chiangrai 

Chiangmai 

Maehongson 

Phuket 

Krabii 



  Until present, there have no effective vaccine &   
    therapeutic products against all 4 serotypes of DENV. 
 
 Therapeutic antibody have been increasingly developed. 

 
 
 
 
 
 
 
 

 
 
  



The World’s most expensive drug 

    Soliris; Eculizumab  (Alexion Pharmaceutical, USA)                  
The monoclonal antibody drug treats a rare disorder of the 
immune system destroys red blood cells at night. 
“Paroxysymal nocturnal hemoglobinuria” (PNH), hits 8,000    

     Americans. Treatment Cost 410,000 US$ / year.    

     In 2009, Soliris sales were 295 million $ 

        

             http://en.wikipedia.org/wiki/Eculizumab  



Monocytes Neutralizing 
Human MAbs 

Viruses No Infection 

Neutralizing HuMAbs against DENV 



Thailand Japan Research Collaboration on Development of 
Therapeutic human MAbs  

against Dengue virus (2009-2013)  



• Research project ”Production of Therapeutic human Monoclonal      
   Antibody against Dengue virus (2009-2013) 
• Equipments and Technological supported by JICA; 3 Million US$ 

Research collaboration project between; 
1. Research Institute for Microbial Diseases, Osaka U., Japan    
2. DMSc, MOPH, 3. Mahidol University, Thailand   



HuMAbs against 4 serotypes of DENV were developed  
using Hybridoma;SPYMEG (Setthapramote et al, 2012)  

Dengue patients 
bloods 

PBMC Cell Myeloma Cell (SPYMEG) 

FUSE 
HAT sensitive 

Hybridoma cell 

3 best cells that produce neutralize Ab against all 4 serotype of DENV 

SELECT 



In vivo evaluation of NhuMAbs using suckling mouse (SM) 

PBS  

MAb 54 
(0.2mg/head)  

MAb19) 
MAb 54) 

 (10mg/head) 

MAb19 (0.2mg/head)  

2 days Balb/c SM were IC with 20 ul 20,000 FFU DV2 + 0.2-10 ug of each NhuMAbs    



• Antibodies: 20mg/kg (ip)   
huMAb 19, huMAb 54, huMAb 36,  Human IgG (Commercial 
products, PBS as negative control) 

 

• Virus: DENV-2 16681 strain  

     (1.0 x 107 FFU/head (ip)) 
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Antibody  Virus 
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(4hr, before antibody injection) 

In vivo evaluation test for NhuMAbs using marmosets  
(Post-treatment) 



Results of post-treatment 

Virus + Human 
IgG 

Virus + PBS 

Virus + No.54 Virus + No.19 Virus + No. 36 
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Ongoing works; Stable expression of rIgG 
• Candidate NhuMAbs IgG clones 19 & 54 were successfully 

stable expression in CHO cells 

  

•  rIgG expressed from CHO cells under GMP condition, further used  
   in human clinical trial  (Under negotiation with Industry)          



Dengue diagnostic test 













1. Eight publications 

2. Two US. Patents and 9 countries 

3. Graduate students; 4 Ph.D., 3 M.Sc.  

4. Training in Japan; 6 staffs, 6 students 

4. International conference presentations; 25  

5. Well equiped COE; Faculty staffs could utilized 
high tech equipments. 

6. Outstanding Thailand Research Awards 2010, 
2013 and 5 international Awards 2014. 

 
 

Output 



Supporting factors 
• Strong collaboration & friendship; Japanese & Thai 
• Researchers; Clinician, Biomedical & Company   
• Research grants; JST for Japanese, TRF for Thai 
• Tech transfer; from JICA experts 
• Equipments; fully supported by JICA ,  
• COE Lab space: fully supported by MU, Thailand 
• Ph.D. students & Post-doc; TRF scholarship + JICA  
• Institution, leader & policy; support translation grant 

(670,000 US$) for;  
     - Industrial scale production & clinical trial   

 
    



terima kasih 


