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Investigation of malaria microRNA
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MicroRNAs are a group of small fragments of RNA which cannot be
translated into proteins. In multicellular eukaryotes, they play a significant role
in the regulation of protein translational mechanisms in cells. Parasitic protozoa
are no exception. There are indeed some experimental evidences prove their
presence in the regulation of gene expression in parasites. This project will
search the microRNAs in Plasmodium parasites by using the next generation
sequencing technology, and combining with bioinformatics methods to confirm
the locations of these microRNA genes in the genome. These microRNAs will
be further simulated the hairpin-like structures from the precursor sequences,
and analyzed for their characterizations. The microRNAs identified from
Plasmodium parasites in red blood cells will be confirm their expression by the
quantitative real-time polymerase chain reaction. The finding of these
microRNAs may contribute to understanding of the parasite pathogenicity, and
identifying the therapeutic drug and rapid diagnostic target genes. The project
will be hold by Taiwan CDC and National Cheng Kung University together.
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Small RNA Annotation
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Novel miRNA prediction
(miRDeep)
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Pf-1
Sequence

Pv-1
Sequence

Pv-2
Sequence

Pv-3
Sequence
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UGAUGAAAUUUAAUUA-A--GCGCAGGUAAACGGCGGGAGUAACUaugacucuc

S A e LI s I
GC-GCAGUGA-UUAAUCUACUGC-UCCGUAAACCGAUGGAAUU

UGAUGAAAUUCAAUUA-A--GCGCAGGUAAACGGCGGGAGUAACuaugacucuc

S e LI s Il
GC-GCAGUGA-UUAAUCUACUGC-UCCGUAAACCGAUGGAAUU

GC-GUCUCGU-CGCUGUAUUCGUUUUCGAGCGACuggaguagug

T I T - O O I 1 RO O O - O O O B B
CGACGGAGGGUGCGACAGGAGGGAGAGC-GGC-G

GAGGUUUUGGCG-CAGA-UGG-GG-CUGCGCGG-GGAAGGGGCgagugaagayg

e e A R R
UACGAAGGAUUCAGCCAAACCGCCAGGUGCGCCGCC--CAUCG
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pre-miRNA chromosome strand start pos. end pos.
Pf-1 1 + 481062 481152
Pv-1 5 - 95348 95438
Pv-2 3 + 621500 621573
Pv-3 7 - 256856 256944
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pre-miRNA head tail sequence of mature miRNA

Pf-1 18 44 GCGCAGGUAAACGGCGGGAGUAACUAU
Pf-1 19 43 CGCAGGUAAACGGCGGGAGUAACUA
Pf-1 19 44 CGCAGGUAAACGGCGGGAGUAACUAU
Pf-1 20 43 GCAGGUAAACGGCGGGAGUAACUA
Pf-1 20 44 GCAGGUAAACGGCGGGAGUAACUAU
Pv-1 18 44  GCGCAGGUAAACGGCGGGAGUAACUAU
Pv-1 19 43 CGCAGGUAAACGGCGGGAGUAACUA
Pv-1 19 44  CGCAGGUAAACGGCGGGAGUAACUAU
Pv-1 20 43 GCAGGUAAACGGCGGGAGUAACUA
Pv-1 20 44 GCAGGUAAACGGCGGGAGUAACUAU
Pv-2 50 72 GAGGGAGGACAGCGUGGGAGGCA

Pv-3 17 41  UGGGGCUGCGCGGGGAAGGGGCGAG




