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Projects

Discovery

Exploratory

Lead Identification

Lead Optimization

Development
Preclinical Transition

Registration/Regulatory Approval

Attritrion

Objectives

Target identification

Target biochemistry

Develop screening assay
Develop X-ray crystallography

High throughput screening
for identification of Hits

SAR and molecular modeling to
increase activity against parasite
Improve pharmacokinetics
Decrease toxicity

Evaluation of toxicology
Absorption, distribution,
metabolism and excretion

First time in humans
Safety and tolerability
Fharmacokinetics

20 to 80 subjects exposed

Dose determining studies
Early side-effect profile
200 to 300 subjects exposed

Large safety and efficacy studies
Risk benefit
1000 to 3000 subjects exposed

Drug available to patients

Success Rates

30% of projects
will move to the next stage

65% of projects
will move to the next stage

55% of projects
will move to the next stage

55% of projects
will move to the next stage

70% of projects
will move to the next stage

50% of projects
will move to the next stage

65% of projects
will move to registration

95% go on to drugs




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
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Malaria Parasite

Red Blood Cell Infection by Plasmodium falciparum

RBC membrane

Rhoptry Pigment vacuole

. Free ribosome
Merozoite bud

Food vacuole

Plastid

Mitochondrion

Nucl
ucleus Short cleft

Plasma membrane Exocytic vesicles

Surface invagination Knob

Adapted by CTLT from Parasitology Today, vol. 16, no. 10, 2000




Mitochondrial Origin

: Malaria
Bacterium

Ny O

Mitochondion

Endosymbiosis



Apicoplast Origin

Malaria

_ Algal Cell
Cyanobacterium

I Z BN

Apicoplast

Endosymbiosis
Secondary

Endosymbiosis



Oranellar Genomes

Mitochondrion (6 Kbp) Apicoplast (35 Kbp)
cytochrome oxidase | Full set of tRNAS
cytochrome oxidase | Clp protease
cytochrome oxidase lll 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)
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http://www.genome.jp/kegg/pathway.htmi
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Isoprenoid Biosynthesis

Mevalonate-dependent

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

Mevalonate-independent

DOXP (1-deoxy D-xylulose 5-phosphate)
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Fatty Acid Biosynthesis

Type | Fatty Acid Synthase

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

Type Il Fatty Acid Synthase

Enzymes expressed as separate proteins
Found in plants and microorganisms



Fatty Acid Biosynthesis

Q-

7 genes )
found

[ Type | Fatty Acid Synthase

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

[ Type Il Fatty Acid Synthase

Enzymes expressed as separate proteins
Found in plants and microorganisms
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complex
MADH+COD

Acetyl-Cod

Carboxybiatin -

Phosphoenolpyruvate/phosphate
translocator

Pyruvate dehydrogenase [ lipoamide)
Dihydralipoamide dehydrogenase
Dihydralipoamide S-acetyltransferase

ATP+HCO ,

carboxyl-carrier-
pratein &
ADF Acetyl-Co
17 Carboxylase
Hitin B.4.1.2 ADF+FI

Carboxylase

carrier-proteln

\‘\-...._ Biotin-carbogyl-

ATP+CO,

Malony!-Cod




Phosphoenolpyruvate/phosphate

Type llFAS "

Phosphoenolpyruvate

ADP -\.l

Pyruvate kinase

ATP

Pyruvate

CDA-SH+NAD + o
Fyruvate

nate dehydmgenase
|-P complex

NADH+CO

TCA Cycle ? <

Acetyl-Cod

Carboxybiatin -
carboxyl-carrier-

ATP+HCO ,

Pyruvate dehydrogenase [ lipoamide)
Dihydralipoamide dehydrogenase
Dihydralipoamide S-acetyltransferase

Type Il FAS

pratein
ADP Acetyl- CD
P 1‘\ Carhm{ylase
Biatin .Ed 1.2 o
b.3.4.14 Carboxylase
\\-.__ Biotin-carboyxyl-
carrier- pru:ltem
ATP+CO, hlalonyl-Cos



Tricarboxylic Acid Cycle

Porphyrin Biosynthesis

Shikimate Pathway

Isoprenoid Biosyntheis
Mevalonate

DOXP

Fatty Acid Biosynthesis
Type |

Type ll

Human

Cytosol

No

Cytosol

No

Plant

Mito

Mito + Chlor

Chlor

Cytosol

Chlor

Cytosol

Chlor

Malaria

Mito

Y2 Mito
Y2 Apico

Cytosol

No




Two Conclusions

Apicoplast = reducing environment
Reactions sensitive to oxidizing environment

Close association between mitochondrion and apicoplast

Heme biosynthesis Red Blood Cell Infection by Plasmodium falciparum
Sharing of:
Acetyl-CoA
tRNA- ng asSes Rhoptry . Pigment vacuole
Fe-S Merozoite bud /4 | , 4 Free ribosome
Lipoate ‘

Food vacuole

Plastid

Mitochondrion

Nucleus
Short cleft

Plasma membrane Exocytic vesicles

Surface invagination Knob

Adapted by CTLT from Parasitology Today, vol. 16, no. 10, 2000



	New Drug TargetsSean T. Prigge, PhD
	MMV
	Attritrion
	Attrition
	MMV
	Malaria Parasite
	Mitochondrial Origin
	Apicoplast Origin
	Oranellar Genomes
	Nuclear Genome
	Metabolic Pathways
	http://www.genome.jp/kegg/pathway.html
	TCACycle
	TCACycle
	TCACycle
	TCACycle
	Metabolic Pathways
	PorphyrinBiosynthesis
	PorphyrinBiosynthesis
	
	Metabolic Pathways
	Shikimate Pathway
	Shikimate Pathway
	Metabolic Pathways
	Isoprenoid Biosynthesis
	Isoprenoid Biosynthesis
	Metabolic Pathways
	Fatty Acid Biosynthesis
	Fatty Acid Biosynthesis
	Type II FAS
	Type II FAS
	Type II FAS
	Type II FAS
	Type II FAS
	Type II FAS
	Type II FAS
	Metabolic Pathways
	Two Conclusions

