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Malaria

Background

@ Human malaria is caused by five species of the Plasmodium parasite
and is only transmitted by approximately 60 of the 450 known species
of Anopheles mosquito.
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Background

@ Human malaria is caused by five species of the Plasmodium parasite
and is only transmitted by approximately 60 of the 450 known species
of Anopheles mosquito.

@ Vector capacity is governed by mosquito behavior, mosquito parasite
immunity and mosquito life history.

e Compared to Drosophila (fruit fly), Anopheles has a five-fold faster
rate of gene gain/loss.
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Conclusion

The genomes of the Anopheles mosquito harbor strong evidence of
functional variations in traits that determine vectorial capacity.
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Examples of Species Adaptations

@ Anopheles quadriannulatus is vector capable but does not transmit
malaria to humans because it prefers to feed on cows.
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Examples of Species Adaptations

@ Anopheles quadriannulatus is vector capable but does not transmit
malaria to humans because it prefers to feed on cows.

@ Anopheles merus, melas, farauti, albiumanus females can lay eggs in
salty/brackish water.
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Evolution of Anopheles

@ Unlike Drosophila, Anopheles has uniform codon usage.
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Evolution of Anopheles

@ Unlike Drosophila, Anopheles has uniform codon usage.
@ Anopheles has more intron loss than Drosophila.

@ Gene fusion and fission have played a substantial role in the evolution
of Anopheles genes.
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Evolution of Anopheles

Unlike Drosophila, Anopheles has uniform codon usage.

Anopheles has more intron loss than Drosophila.

@ Gene fusion and fission have played a substantial role in the evolution
of Anopheles genes.

@ Odorant and gustatory receptors show high evolutionary rates.
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Evolution of Anopheles

Unlike Drosophila, Anopheles has uniform codon usage.

Anopheles has more intron loss than Drosophila.

@ Gene fusion and fission have played a substantial role in the evolution
of Anopheles genes.

Odorant and gustatory receptors show high evolutionary rates.

Male accessory gland proteins show exceptionally high selection
pressure.
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of Anopheles genes.
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@ Male accessory gland proteins show exceptionally high selection
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@ Salivary genes have highest positively selected codons indicating
coevolution with vertebrate host of the salivary proteomes.
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Evolution of Anopheles

@ Unlike Drosophila, Anopheles has uniform codon usage.

@ Anopheles has more intron loss than Drosophila.

@ Gene fusion and fission have played a substantial role in the evolution
of Anopheles genes.

@ Odorant and gustatory receptors show high evolutionary rates.

@ Male accessory gland proteins show exceptionally high selection
pressure.

@ Salivary genes have highest positively selected codons indicating
coevolution with vertebrate host of the salivary proteomes.

@ Orthologs of genes associated with insecticide resistance found in all
Anopheles species suggesting that all species capable of developing
insecticide resistance through similar mechanisms.
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Malaria

Anopheles and Insulin

@ Four insulin-like peptides are found in all Anopheles species.
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Malaria
Anopheles and Insulin

@ Four insulin-like peptides are found in all Anopheles species.

@ No ortholog of insulin growth factor 1 (IGF1) was found in any
Anopheles species.
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Malaria
Anopheles and Insulin

@ Four insulin-like peptides are found in all Anopheles species.
@ No ortholog of insulin growth factor 1 (IGF1) was found in any
Anopheles species.

@ IGF1 is a key component of insulin/insulin growth factor 1 signaling
(11S) cascade, regulating innate immunity, reproduction, metabolism

and life span.
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Malaria
Anopheles and Insulin

@ Four insulin-like peptides are found in all Anopheles species.

@ No ortholog of insulin growth factor 1 (IGF1) was found in any
Anopheles species.

@ IGF1 is a key component of insulin/insulin growth factor 1 signaling
(11S) cascade, regulating innate immunity, reproduction, metabolism
and life span.

o IGF1 is present in other dipterans, including Drosophila melanogaster
and Ae. aegypti.
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Immunity to Plasmodium

@ Recognition genes and effector enzymes genes have relatively low
levels of sequence divergence.

Prof. Yosi Shibberu and Prof. Molalegne Bite TIRD 716 Health Bioinformatics Jimma University 2014-15 101 / 102



Malaria

Immunity to Plasmodium

@ Recognition genes and effector enzymes genes have relatively low
levels of sequence divergence.

@ Signal transducers are conserved in representation and rarely
duplicated, but are more divergent in sequence.
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Malaria

Immunity to Plasmodium

@ Recognition genes and effector enzymes genes have relatively low
levels of sequence divergence.

@ Signal transducers are conserved in representation and rarely
duplicated, but are more divergent in sequence.

o Cascade modulators are divergent and generally have more gene
duplication, but are also more lineage-specific.
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Creation of New Genes
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