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Abstract

The objectivesof thethesiswereto seeka betterunderstandingf polymorphicRBC surfacemoleculesn the
Thai, andto investigateherole of certainblood groupsin malarialinvasion.MALDI-TOF MS wasemployed
in Studyl asanefficientmethodfor genotypingo establisthe commonbloodgroupandplateletantigen
genotype®f 396 blooddonors.Investigationof outliersidentified variationamongthesesampleshoth
expectedandnovel. The expectedigh prevalencef the Mi(a+) phenotypevasobservedandidentifiedthat
2.3%of samplesarriedFY ¢.265T,a polymorphismcarriedon FY*01 insteadof FY*02 asfoundin the
Caucasian®f potentialclinical relevancean aregionwheretransfusion-dependetitalassemi#&s common,we
identifiedtwo RHCE*02allelesknownto encodeane-variantantigen Allelic discriminationassaydgor
extendedestingof plateletpolymorphismpredictedthe expectedantigendistributionfor SoutheasAsia.

In Studyll, homozygosityfor a novelnonsensenutation(c.420T>G)in B3GALNT1 (GLOB*01N.13)was
identifiedin two Thai sisterssufferingfrom recurrentspontaneouabortionsdueto the Pk phenotypeaddingto
thetwelvenull allelesalreadyknownin the GLOB system . Screeningf the blooddonorcohortrevealed
anotheiindividual carryingthis allele, suggestingegionaloccurrencef this rareallele.

In Studylll, DNA sequencingnotonly confirmedthatGYP*Mur is the mostfrequentallele of thevariant
glycophoringenesn Thaiblooddonors butalsoidentifieda GYP*Bun-like allele (designatedsYP*Thai) that
wasshownto berelativelycommon(MAF = 0.01)in this group.Thesehybrid alleleshavea previously
uncharacterizedffecton s antigenexpressioron RBCs,qualitativelyandquantitatively thathasimplications
for reagenselectionin transfusiormedicine.

StudylV turnedto plateletswhich showedaninhibitory effecton RBC invasionby P.falciparumunder
physiologicalplatelet:RBCratios(approx.1:10- 1:40)in a dose-dependembannerandthatwasstill effective
atlevelsconsideredo bethrombocytopenicAt higherplateletconcentrationghetrendwasreversedothat
plateletsdid notincreasaheinhibitory effecton RBC invasionfurther. However platelet-dependeikdlling, as
witnessedy increasedxtracellulaparasitesiemaineceffective.

Despiteall we know aboutbloodgrouppolymorphismmuchremaingo learn.This thesishasexploredallelic
variationin aregionof theworld wheremalariahaslong beenendemicandthe observedloodcell traits
highlight our intriguing ability to adapt.
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In Study II, homozygosity for a novel nonsense mutation (c.420T>G) in B3GALNT1 (GLOB*01N.13) was identified in two Thai sisters suffering from recurrent spontaneous abortions due to the Pk phenotype, adding to the twelve null alleles already known in the GLOB system. Screening of the blood donor cohort revealed another individual carrying this allele, suggesting regional occurrence of this rare allele.
In Study III, DNA sequencing not only confirmed that GYP*Mur is the most frequent allele of the variant glycophorin genes in Thai blood donors, but also identified a GYP*Bun-like allele (designated GYP*Thai) that was shown to be relatively common (MAF = 0.01) in this group. These hybrid alleles have a previously uncharacterized effect on s antigen expression on RBCs, qualitatively and quantitatively, that has implications for reagent selection in transfusion medicine.
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