
Towards a blood stage malaria vaccine, dealing with allelic
polymorphism in the vaccine candidate apical membrane antihen 1
Kusi, K.A.

Citation
Kusi, K. A. (2012, January 18). Towards a blood stage malaria vaccine, dealing with allelic
polymorphism in the vaccine candidate apical membrane antihen 1. Retrieved from
https://hdl.handle.net/1887/18387
 
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/1887/18387
 
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/1887/18387


List of publications 

151 

 

LIST OF PUBLICATIONS 

 

Kusi KA, Dodoo D, Bosomprah S, van der Eijk M, Faber BW, Kocken CHM and Remarque 

EJ. Measurement of the plasma levels of antibodies against the polymorphic vaccine 

candidate apical membrane antigen 1 in a malaria-exposed population. In press.  

 

Kusi KA, Remarque EJ, Riasat V, Walraven V, Thomas AW, Faber BW and Kocken CHM 

(2011). Safety and immunogenicity of multi-antigen AMA1-based vaccines formulated 

with CoVaccine HT™ and Montanide ISA 51 in rhesus macaques. Malaria Journal, 10:182 

 

Kusi KA, Faber BW, van der Eijk M, Thomas AW, Kocken CHM and Remarque EJ (2011). 

Immunisation with different PfAMA1 alleles in sequence induces clonal imprint humoral 

responses that are similar to responses induced by the same alleles as a vaccine cocktail 

in rabbits. Malaria Journal, 10:40 

 

Kusi KA, Faber BW, Riasat V, Thomas AW, Kocken CHM and Remarque EJ (2010). 

Generation of humoral immune responses to multi-allele PfAMA1 allele vaccines; effect 

of adjuvant and the number of component alleles on the breadth of response. PLoS ONE 

5(11): e15391. doi:10.1371/journal.pone.0015391 

 

Kusi KA, Faber BW, Thomas AW and Remarque EJ (2009). Humoral immune response 

to mixed PfAMA1 alleles; Multivalent PfAMA1 vaccines induce broad specificity. PLoS 

ONE 4(12): e8110. doi:10.1371/ journal.pone.0008110 

 

Courtin D, Oesterholt M, Huismans H, Kusi K, Milet J, Badaut C, Gaye O, Roeffen W, 

Remarque EJ, Sauerwein R, Garcia A and Luty AJF (2009). The quantity and quality of 

African Children’s IgG responses to Merozoite Surface Antigens reflect protection 

against Plasmodium falciparum Malaria. PLoS ONE 4(10): e7590. 

doi:10.1371/journal.pone.0007590 

 

Gyan B, Goka BQ, Adjei GO, Tetteh JK, Kusi KA, Aikins A, Dodoo D, Lesser ML, Sison CP, 

Das S, Howard ME, Milbank E, Fischer K, Rafii S, Jin D and Golightly LM (2009). Cerebral 

malaria is associated with low levels of circulating endothelial progenitor cells in African 

children. Am J Trop Med Hyg. 80(4): 541-6. 

 

Dodoo D, Aikins A, Kusi KA, Lamptey H, Remarque E, Milligan P, Bosomprah S, Chilengi 

R, Osei YD, Akanmori BD and Theisen M (2008). Cohort study of the association of 

antibody levels to AMA1, MSP119, MSP3 and GLURP with protection from clinical 

malaria in Ghanaian children. Malar J 7: 142. doi:10.1186/1475-2875-7-142 

 

Kusi KA, Gyan BA, Goka BQ, Dodoo D, Adjei GO, Troye-Blomberg M, Akanmori BD and 

Adjimani JP (2008). Levels of Soluble CD163 and Severity of Malaria in Children in 

Ghana. Clin vacc. Immunol. 15: 1456-60. Epub 2008 Jul 16. 

 

 

 

 



 

152 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Acknowledgements 

153 

 

 

 

ACKNOWLEDGEMENTS 

 

I wish to express my profound gratitude to all those who played key roles in 

making the time I spent studying in the Netherlands an eventful and successful 

one. 

I am especially grateful to Alan, Clemens and Ed for the opportunity to work on 

malaria vaccine development, an area of obvious interest to me, in the 

Parasitology Department of BPRC, Rijswijk. I am grateful for their supervision, 

direction and commitment that ensured my success as a young researcher.  

Again to Ed, Clemens and Bart, thank you for all the useful discussions and 

suggestions as well as the critical review of my work as this collectively served to 

make it even better.  

Sandra Schmidt has been wonderful, right from the day I set foot in the 

Netherlands till the day I left; from arranging meetings and appointments to 

managing the many requests I placed on her desk over the years, thank you very 

much. Erica, Babs and Annemarie did not just offer support in the lab, but also 

outside of the lab to ensure that I had the mind and presence to work effectively. 

I really appreciate you all for your patience, kindness and friendship. To Nicole, 

Sumera and Els, your support in the lab is deeply appreciated. 

Special thanks to both the past and present members of the protein chemistry 

group of the Parasitology Department (Vanessa, Roberto, Marjolein, Aruna) for 

their invaluable assistance whenever I had to work in their labs, for the many 

times I requested for purified antigens and for the many fun trips we went on.  

To all colleagues in the Parasitology Department, especially those in the malaria 

vaccine and immunology groups, I say thank you for provoking and challenging 

me to make it this far. You have all impacted my life in different ways. 

My appreciation also goes to Henk van Wesbroek for help with graphics for 

manuscripts as well as for the cover design of this thesis. 

Finally, special thanks go to the Director and Deputy Director of the Noguchi 

Memorial Institute for Medical Research, as well as the Head and senior staff of 

the Immunology Department of the Institute for the various roles they played for 

me to access the GETFund scholarship. 

 

 

 

 

 

 

 

 

 

 



 

154 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Curriculum vitae 

155 

 

 

 

CURRICULUM VITAE 

 

Kwadwo Asamoah Kusi was born in Accra, Ghana on 18th April 1977. He 

completed his secondary education at West Africa Secondary School, Accra in 

1994 and proceeded to the University of Ghana, Legon, where he obtained a 

Bachelor’s degree in Biochemistry in the year 2000. He undertook a mandatory 

one year national service after graduation and later worked as a research 

assistant in the Biochemistry Department of the University of Ghana till 2002 

before starting post-graduate studies in the same Department.  He graduated in 

June 2005 with a Master of Philosophy degree in Biochemistry, and his post-

graduate research work was on markers of malaria immunity in paediatric 

patients. This was conducted at the Immunology Department of the Noguchi 

Memorial Institute for Medical Research (NMIMR), a biomedical research 

institute under the College of Health Sciences of the University of Ghana. After 

graduation in 2005, he worked as a senior research assistant on various projects 

in the Immunology Department of NMIMR for two years. In April 2007, he 

proceeded to undertake PhD studies at the Biomedical Primate Research Centre 

(BPRC) in Rijswijk, the Netherlands. His work at BPRC, which is the focus of this 

dissertation, has been on malaria vaccine formulation strategies based on the 

polymorphic candidate Plasmodium falciparum apical membrane antigen 1 

(PfAMA1). He has now returned to his home institution (NMIMR) and is 

currently in the process of taking up the position of research fellow in the 

Immunology Department. He is also a part-time lecturer in the Biochemistry 

Department of the University of Ghana, Legon.            

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

156 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

157 

 

 

 

SUPPLEMENTARY FIGURES 

 

 

 

 

 

 

 
 

 

Figure S1 of Chapter 2. Schematic presentation of strain specific and cross-reactive anti-

AMA1 antibody purification. Cross-reactive and strain-specific IgG fractions of anti-3D7 AMA1 

IgGs (A) and anti-FVO AMA1 IgGs (B) were isolated from the sera of the respective mono-specific 

AMA1-immunised rabbits. Serum IgGs were first purified over protein A sepharose columns 

before affinity fractionation.  
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Figure S2 of chapter 2. Competition ELISA using different dilutions of anti-FVO AMA1 

antibodies with FVO AMA1-coated plates. The assay involves co-incubation of a 

soluble/competitor antigen with antibodies in an antigen-coated plate such that there is 

competition between the coated and soluble/competitor antigens for binding to test antibodies. 

Protein A-purified anti-FVO AMA1 antibodies were used at dilutions equivalent to 0.2, 0.5, 1, 2, 4 

and 8 times the antibody titre (1AU, the IgG dilution that yields an OD405 of 1.0). Each dilution of 

antibody was added to FVO AMA1-coated plates with soluble/competitor AMA1 antigens from 

the 3D7, HB3, FVO and CAMP parasite strains, each titrated from 30 – 0.005 µg/ml in duplicate 

wells. Antibodies that were not depleted by the soluble/competitor antigens bound to the coated 

antigen (residual binding), and the resulting optical densities (OD) were expressed as 

percentages of ODs from reagent wells with antibody but no competitor antigens. Competitor 

antigen concentrations (log transformed) were then plotted against the percent residual binding 

for all competitor antigens. Depletion patterns for competitor/soluble FVO or sFVO (A), sHB3 (B), 

s3D7 (C) and sCAMP (D) AMA1 antigens at the different antibody dilutions are shown. 

 


