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SUMMARY 

II II 


Malaria kills up to 3 million people and affects a further 500 million people annually. 

Parasite multidrug resistance to most antimalarial drugs is a growing concern. There is 

therefore a need to develop new and effective drugs against existing validated targets , 

as well as a need to identify new targets. Recently the P. Jalciparum hexose 

transporter (PfHTl ) was isolated and cloned. This protein has potential as a drug 

target since the malaria parasite depends solely on glucose provided by the host for its 

energy. 

Studies on the transporter have revealed several differences between it and the human 

glucose transporter, GLUT1, which is significant towards identify ing species-specific 

drug targets. These include PfHTl s abil ity to transport glucose at a higher affi nity (Km 

= 1.0 ± 0.2 mM) than GLUTl (Km = 2.3 mM, 2.6 mM). Also, PffiTl can transport 

fructose at a relatively high affinity (Km :::: 11.5 ± 1.6 mM), whereas GLUTI cannot 

(Km > 50 mM). PfHTI forms interactions with glucose at posi tions C-3 and C-4, 

whereas GLUT I forms interactions with glucose at positions C-l and C-3 with a 

lesser contribution from positions C-4 and C-6. It is also known from the literature 

that PfHTI helix 5 Q1 69 is important for fruc tose transport. 

In this study interactions formed between glucose and PfHT l helices 5 and 7 were 

investigated using point mutagenesis. Also the importance of PfHT 1 helices 7- 12 and 

the C-terminal tail were investigated using PfHTlI GLUTI chimaeric proteins. From 

the results of this study the helix 7 302SGL motif may be important for interactions 

with glucose at C-l and C-5, with a lesser contribution from C-3 and C-6. PfHTI 

helix 5 may form interactions with glucose at C-2, C-3, C-5 and C-6. Chimaeras 

investigated in this study were not functional. However, the importance of the 

presence of at least 7 amino acids directly after and belonging to transmembrane helix 

12 could be investigated as a result of these studies. 
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Further information into important amino acids for PfHT I-substrate interactions is 

still required. These studies are pioneering towards understanding the differences that 

exists between the glucose transporters of the malaria parasite and its human host. The 

information obtained point the way to further studies on the potentially crucial helices 

5 and 7 of PfHTI that could be targeted by future antimalarial drugs. 
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OPSOMMING 

II Ii 

Tot soveel as 3 miljoen mense sterf jaarliks aan malaria en 'n verdere 500 miljoen 

word geaffekteer. Die weerstand wat die malaria parasiet teen beskikbare medisyne 

toon is kommerwekkend. Daar bestaan dus 'n behoefte vir die ontwikkeling van nuwe 

en effektiewe middels teen beproefde teikens vir die vernietiging van die parasiet 

asook die karakterisering van nuwe teikens . Die P. Jalciparum he:ksose 

transporteerder is onlangs ge"isoleer en gekloneer. Hierdie prote'ien het die potensiaaI 

om gebruik te kan word as medisinale teiken aangesien die malaria parasiet afhanklik 

is van die gasheer as bron van gIukose vir energie. 

Vorige studies het aangetoon dat daar heelwat verskille is tussen die parasiet en die 

mens like glukose transporteerder GLUT 1 wat 'n bydrae kan Iewer tot die 

identifisering van moontlike spesies-spesifieke medisinale teikens. PfHT 1 het die 

vermoe om gIukose teen 'n hoer affini teit te transporteer (Km = 1.0 ± 0.2 mM) as 

GLUTI (Km = 2.3 mM, 2.6 mM). Verder kan PfHT I fruktose teen 'n relatief hoe 

affiniteit transporteer (Km =11.5 ± 1.6 mM) terwyl GLUT l dit nie kan doen nie (Km > 

50 mM). PfHTl reageer met glukose by C-3 en C-4 terwyl GLUTl reageer met C- l 

en C-3, met kleiner bydraes deur C-4 en C-6. Vit die literatuur is dit bekend dat 

PfHTl heliks 5 Q169 belangrik is vir fruktose transport. 

Die interaksies tussen glukose en PfHTl heliks 5 en 7 is in hierdie studie ondersoek 

deur gebruik te maak van puntmutasies. Die noodsaaklikheid van PfHT 1 heliks 7- 12 

en die C-terminaaI stert vir heksose transport was ondersoek deur gebruik te maak van 

PfHT lI GLUTI "chimaera" protei'ene. Uit die resultate van die studie blyk dit dat die 

302SGL motief in heliks 7 belangrik kan wees vir interaksies met glukose by posisies 

C-l en C-5 en tot 'n mindere mate met posisies C-3 en C-6. PfHTI heliks 5 mag 

moontlik interreageer met glukose by posisies C-2, C-3, C-5 en C-6. Die "chimaeras" 

wat ondersoek was is nie funksioneel nie. Die moontlike belangrikheid van die 

teenwoordigheid van ten minste 7 aminosure onmiddellik na en as deel van die 

transmembraan heliks 12 kon aangetoon word as 'n gevolg van hierdie studie. 

108 

 
 
 



Verdere inligting oor die essensiele aminosure vir PfHTl-substraat interaksies word 

steeds benodig om die verskille wat bestaan tussen die glukose transporteerder van die 

malaria parasiet en die menslike gasheer uit te wys. Die inligting wat uit hierdie studie 

verkry is baan die weg vir verdere studies op helikse 5 en 7 van PfHTl wat potensieel 

baie belangrik kan wees as teikens vir toekomstige malaria teenmiddels. 
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