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Cerebral malaria is characterised by an accumulation of
infected erythrocytes in the microvasculature of the
brain. P. falciparum infected erythrocytes have been
shown to bind to a Human Brain Endothelial Cell line
(HBEC-5i), however, the parasite adhesion ligands neces-
sary to anchor the infected erythrocytes onto HBEC-5i
have not been identified. We aimed to identify parasite
variant surface antigens that are differentially transcribed
after selection for cytoadherence to HBEC-5i.
The P. falciparum laboratory strains 3D7, HB3 and

IT/FCR3 were selected using a panning assay for bind-
ing to HBEC-5i. In order to analyse their transcriptome
using a microarray chip based on the 3D7 genome, var-
iant surface antigens sequences (var/PfEMP1, rif, stevor)
were extracted from the sequenced HB3 and IT gen-
omes and added to the 3D7-based microarray chip.
Microarray analysis was carried out on selected and

unselected parasites of all three strains. Transcriptome
data clearly indicated that the most highly upregulated
genes after selection were group A or group A-like var
genes, showing 11 to over 100 fold upregulation in
selected parasites. The rif gene located head-to-head to
the upregulated var gene was also highly expressed. To
a lesser extent some exported proteins like RESA-1,
PfEMP3 or PHIST family members also showed
increased transcription in HBEC-selected parasites (2-3
fold upregulation). Reverse transcriptase-PCR confirmed
the upregulation of group A var genes in selected para-
sites, suggesting that the group A PfEMP1 variants are
major candidate ligands for parasite binding to HBEC-
5i. These findings are consistent with previous work
showing an association between group A var genes and
cerebral malaria.
The HBEC-5i receptors mediating this interaction

with infected erythrocytes are currently under
investigation.
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