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INTRODUCTION

• Neisseria gonorrhoeae, a causative agent of a sexually transmitted 

infection, gonorrhea is a global health threat.

• N. gonorrhoeae has an extraordinary capacity to develop resistance 

to antimicrobial agents (1). 

• New anti-gonococcal agents with mechanism of action different from the current agents 

are needed.

• Important drug target: Carbonic anhydrases – drugs that inhibit or disrupt enzyme 

processes i.e. carbonic anhydrase inhibitors (CAIs) may bypass the challenge of antibiotic 

resistance(2).

• N. gonorrhoeae encodes α-CA called Neisseria gonorrhoeae carbonic anhydrase (NgCA)
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Motivation

•The aim of this research therefore is to identify potential compounds with

NgCA inhibition activity using computational drug repurposing approach.

•Drug repurposing will significantly reduce the cost, time and effort to find

new effective anti-gonococcal agents.

•Since xerantholide, a sesquiterpene lactone (SL) has been proven to inhibit

the growth of N. gonorrhoeae, there is basis to explore other SLs for anti-

gonococcal activity with enzyme inhibition mechanism of action.
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Methodology

Quantitative structure property relationship 
(QSPR)

Molecular docking
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Figure 1. Illustration of the method used to optimize structures,  before develop QSPR models and study SL-NgCA 

interaction
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Results
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Figure 2. Plot of observed versus predicted logKd of 

the training and test sets using model 1.
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Table 1. Selected analogues to represent binding scores of 

studied structures (Molecular docking).

• Developed model:
Binding affinity = 4.304+1.363×logS–68.198×HOMO+31.599×LUMO–
3.033×HBD+ 0.180×MinElP–0.032×P-Area

ntrain = 58 R = 0.789 R2 = 0.623 AdjR2 = 0.578



Results
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Lead compound vs known carbonic anhydrase 
inhibitors (AZM&EZM) + antibiotic (Tet)

Compound 76

Compound 17 Compound 41

Figure 3. 2D view of binding mode and amino acid residues involved in the interaction of xerantholide with NgCA at the active 

site, in comparison to established inhibitor AZM and anti-gonococcal agents EZM and tetracycline. Compound 76 was predicted 

to have the highest binding affinity, while compounds17 and 41 has the lowest.



Conclusion

• The developed QSPR model can predict the binding affinity of xerantholide analogues to

NgCA.

• Molecular docking study suggest the potential of xerantholide and several of its analogues

as NgCA inhibitor.

• The results show many of the studied compounds have binding affinity to NgCA that is

comparable to known carbonic anhydrase inhibitors as demonstrated by the calculated

binding energy, binding score and binding mode observed in-silico.

• This study gives basis for future in-vitro studies aimed at identifying novel anti-gonorrheal

agents with mechanism of action targeting the disruption of essential enzyme activity

(NgCA).
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