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Overview

ÅChallenges presented by 
antibiotic resistance

ÅEthnobotany as a key piece to 
the toolkit for drug discovery

ÅExamples of discoveries in 
this arena:
ſBiofilm inhibitors

ſQuorum sensing inhibitors

ſResistance modifying agents



A Dance with Death: 
Birth defects, amputation & infection

You only live twice: Once when you are 
born and once when you look death in the 
face.

-Ian Fleming, You Only Live Twice, 1964
Diagnosis: Congenital absence of the right fibula, shortened tibia and 
femur, and pseudarthrosis of right ankle



Early days of adventure in Floridaéfrom the swamps to the high seas



Nature, science & medicine

Emergency Room

Land Clearing

Science fair: 
microbiology 
and studies on 
E. coli 
infections and 
antibiotic 
resistance



Rise of the Post -Antibiotic Era



Priority 1: CRITICAL

Å Acinetobacter baumannii , carbapenem-resistant

Å Pseudomonas aeruginosa, carbapenem-resistant

Å Enterobacteriaceae , carbapenem-resistant, ESBL-producing

Priority 2: HIGH

Å Enterococcus faecium , vancomycin-resistant

Å Staphylococcus aureus , methicillin -resistant, vancomycin -

intermediate and resistant

Å Helicobacter pylori , clarithromycin -resistant

Å Campylobacter spp., fluoroquinolone -resistant

Å Salmonellae, fluoroquinolone -resistant

Å Neisseria gonorrhoeae, cephalosporin-resistant, fluoroquinolone -

resistant

Priority 3: MEDIUM

Å Streptococcus pneumoniae, penicillin -non-susceptible

Å Haemophilus influenzae , ampicillin -resistant

Å Shigella spp., fluoroquinolone -resistant

WHO News Release, February 27, 2017

WHO priority pathogens list for R&D of new antibiotics

Superbugs Rising



Antibiotic Discovery Void

New classes introduced into the market but 

discovered in the past

Adapted from Lynn Silver, ñChallenges of Antibacterial Discoveryò, Clin. 

Microbiol. Rev. (2011)  2016 The Pew Charitable Trust

Shift from natural products to HTS 
screens of combi -chem libraries & focus 

on protein targets



Latest representatives of novel antibacterial classes

Structure Name Class
Year to 
Market

Year Class 
Discovered

Linezolid Oxazolidinones 2000 1978

Daptomycin Acid lipopeptides 2003 1987

Retapamulin Pleuromutilins 2007 1952

Adapted from Lynn Silver, ñChallenges of Antibacterial Discoveryò, Clin. Microbiol. Rev. (2011)



Where to find new drugs for MDR infections?

ÅEnvironmental samples 
ſSoil microbes
ſMarine organisms
ſEndophytes 
ÅñUnculturableò microbes
ÅGenome mining 
ÅAnimal proteins
ÅPlants and fungi



Plants as a source of medicine

Willow
Aspirin

Foxglove
Digoxin/ Digitoxin

Mayapple
Podophyllin / Etoposide

Poppy
Codeine/ Morphine



Kew Report: 

State of the Worldõs Plants 2017



Plant natural products in the Nobel Prize spotlight

Dr. Youyou Tu

Ming dynasty version (1574 CE) 
of the handbook. ñA handful of 
qinghao immersed with 2 liters 
of water, wring out the juice and 
drink it allò is printed in the 
fifth line from the right.

artemisinin

Artemisia annua L., Asteraceae

Tu, Y.  2011. The discovery of artemisinin (qinghaosu) and gifts 
from Chinese medicine Nature Medicine 17: 1217ï1220



Core Research Approach

Field Work Herbarium

Phyto -
chemistry

Microbiology 
& Cell 

Culture



How to pick a field research location?

ÅGlobal Hotspots of 
Biodiversity 

ſAs many as 44% of all 
species of vascular plants 
confined to 25 hotspots 
comprising 1.4% of Earthôs 
land surface 

¶25,000 plants native to the 
Mediterranean basin

¶13,000 of these are 
endemic !

The 25 hotspots of biodiversity.
Myers, N., et al. 2000. Biodiversity hotspots for conservation priorities. Nature 403, 853 -858, 



Ethnobotanical Approach to 

Drug Discovery

Collection sites: USA (Oregon, Florida, 

Georgia); Italy (Basilicata, Sicily, Aegadian

Islands, Pantelleria ); Albania (NE), Kosovo 

(Central and SW)


