
- Unique pathogen protein for drug development?

- ‘Equity’ justifies the targets: examples

- Conserved targets are valuable: STOPP
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Aminoacylation: 
a two-step reaction

Genetic code translation



Staph infections and bactroban

Mupirocin is an antibiotic

Selective binding to bacterial IRS

Silvian et al., 1999; Nakama et al., 2001



Baker et al.(2006) , Rock et al., 2007

Onychomycosis: fungal nail infection



Plasmodium falciparum aaRSs

Sharma et al  2015

- Dual localization of single copy aaRS
- tRNA trafficking 

Compartments: 3
aaRSs: 36             



Dominic et al, 2012; Khan et al 2013, Khan et al 2014

STOPP via cladosporin: example 1



Selectivity of  cladosporin

Dominic et al, 2012



Selectivity of  cladosporin

Dominic et al, 2012



Khan et al., 2013; Khan et al., 2014

PfKRS binding to cladosporin

~300x 



KRS + Cladosporin

Khan et al., 2013; Khan et al., 2014



Apo-PfKRS PfKRS-K-C

HsKRS CsKRS

Open
Closed

Closed

Basis of  cladosporin selectivity

Khan et al., 2013; Khan et al., 2014



Pathogens

Resistant versus sensitive KRSs

Khan et al., 2013; Khan et al., 2014



STOPP: Structure-based Targeting of
Orthologous Pathogen Proteins

Jain et al, 2016, 2017



STOPP via cladosporin: example 1

Structure with drug Conserved pathogen active sites

LlKRS
SmKRS

Worm KRSs inhibited by cladosporin

IC50 ~52 nM IC50~97 nM

Arvind et al, 2016



Keller et al,  2011

Febrifugine (FF): Chinese herb: treating malaria-induced fever

Piperidine

4-quinazolinone

STOPP via febrifugine: example 2



Jain et al., 2014, Jain et al. 2015

Febrifugine derivatives and parasite inhibition



STOPP via febrifugine

Structure with drug Conserved pathogen active sites

Pf  L H F E V P T E Y R W E H F T T H L F S W G 
PV  L H F E V P T E Y R W E H F T T H L F S W G
Cp  L H F E V P T E Y R W E H F T T H L F S W G
Et  L H F E V P T E Y R W E H F T T H L F S W G
Lm  L H F E V P T E Y R W E H F T T H L F S W G
Tb  L H F E V P T E Y R W E H F T T H L F S W G
Tg  L H F E V P T E Y R W E H F T T H L F S W G
Af  L H F E V P T E Y R W E H F T T H L F S W G
Ca  L H F E V P T E Y R W E H F T T H L F S W G
Hs  L H F E V P T E Y R W E H F T T H L F S W G
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STOPP via febrifugine
Leishmaniasis, toxoplasmosis, cryptosporidiosis…

Jain et al. 2017



Kato et al 2016

STOPP via DOS compounds: example 3



Khare et al 2016

STOPP via GNF compounds: example 4



Sharma et al, 2016, Jain et al, 2016, 2017 

Translation

Degradation

STOPP



Plasmodium falciparum aaRSs



Pf-aaRSs: adaptable, high throughput assays:

1

2



Pf-aaRSs: multiple targets and multi-targeting



Pf-aaRSs: subsites



Pf-aaRSs: subsite occupancies
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Cladosporin in its avatars



Cladosporin in its avatars



Cladosporin in its avatars



Cladosporin in its avatars



STOPP via GNF compounds: example 4


