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MMV



Attritrion



Attrition
There are several reasons for the high dropout rate: 

a biologically poor target 

lack of activity against the target or parasite 

toxicity 

tolerability 

cost of goods



MMV



Malaria Parasite



Mitochondrial Origin
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Apicoplast Origin
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Oranellar Genomes

Mitochondrion (6 Kbp) Apicoplast (35 Kbp)

cytochrome oxidase I
cytochrome oxidase I
cytochrome oxidase III

Full set of tRNAs
Clp protease
Elongation Factor TU
ABC transport involved 

in Fe-S assembly
6 ORFs of less than 100 AA



Nuclear Genome

5300 genes

Mitochondial Import 246 possible
148 likely

Apicoplast Import 551 possilbe
126 likely

(<1000 plastid proteins in A. thal)



Metabolic Pathways
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http://www.genome.jp/kegg/pathway.html
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Metabolic Pathways
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Metabolic Pathways
Human MalariaPlant
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Ubiquinone p-aminobenzoate aromatic AAs



ShikimateShikimate
Pathway

Pentose 
Phospate Cycle

Pathway
Glycolysis

- No predicted oranellar
targeting.

-CS localized to cytosol 
by immunomicroscopy

Ubiquinone p-aminobenzoate aromatic AAs



Metabolic Pathways
Human MalariaPlant
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Isoprenoid Biosynthesis

Mevalonate-dependent

4 steps from 3-hydroxy methylglutaryl-Coa to 
Isopentenyl-PP   (V,L,I degradation)
Typically supports terpenoid and sterol biosynthesis

Mevalonate-independent

DOXP (1-deoxy D-xylulose 5-phosphate)



Isoprenoid Biosynthesis
Triose phosphate / phosphate translocatorPEP / phosphate translocator



Metabolic Pathways
Human MalariaPlant
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Fatty Acid Biosynthesis

Type I  Fatty Acid Synthase

Multifuctional enzyme (one or two polypeptides)
Found in most eukaryotic cells 

Type II  Fatty Acid Synthase 

Enzymes expressed as separate proteins
Found in plants and microorganisms



Fatty Acid Biosynthesis

Type I  Fatty Acid Synthase  

Multifuctional enzyme (one or two polypeptides)
Found in most eukaryotic cells 

Type II  Fatty Acid Synthase 
7 genes 

found Enzymes expressed as separate proteins
Found in plants and microorganisms



Type II FAS

Kyoto Encyclopedia of Genes and Genomes
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Type II FAS
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Fluorescent tagged proteins are 
localized to the apicoplast   



Type II FAS
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Type II FAS

Acetyl-CoA
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Type II FAS
Phosphoenolpyruvate/phosphate

translocator



Type II FAS Phosphoenolpyruvate/phosphate
translocator

Type II FAS

TCA Cycle ?



Metabolic Pathways
Human MalariaPlant

Porphyrin Biosynthesis Mito Mito + Chlor ½ Mito
½ Apico

Tricarboxylic Acid Cycle Mito Mito Mito

Isoprenoid Biosyntheis
Mevalonate

CytosolCytosol No
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Two Conclusions
1. Apicoplast = reducing environment

Reactions sensitive to oxidizing environment

2. Close association between mitochondrion and apicoplast 
Heme biosynthesis
Sharing of:

Acetyl-CoA
tRNA-Ligases
Fe-S
Lipoate
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