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u UPEC adhesins and their role in virulence

u MDR UPEC pathogenesis

u Anti-virulence drug R&D

2. The Culprit:

Mulvey et al. PNAS 2000;97:8829-8835

Escherichia coli (UPEC)

1. The Problem:

Urinary Tract Infections (UTIs)
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3. The Research:



• A global public health crisis
• Common infections once again lethal

AMR: A Political PriorityWHO Priority 
Pathogens List for 
New Antibiotics

"The World Bank has warned 
that antimicrobial resistance 
could cause as much damage to 
the economy as the 2008 
financial crisis."

Dr Chan, WHO Director-
General



E. coli ST131
– the new global face of UPEC –

• Recently emerged Pandemic

• Multidrug resistant Virulent pathogen 

Nicolas-Chanoine M et al. 
Clin. Microbiol. Rev. 
2014;27:543-574



• E. coli ST131: are proficient MDR 
uropathogens

• FimH adhesin : key driver for 
acute and chronic cystitis

• FimH inhibitors : effective 
prophylaxis & treatment of cystitis 
in preclinical models
– Clinical development of the first 

anti-adhesion therapeutics for drug 
resistant UTIs (Fimbrion-GSK)

FimH
Totsika et al 2013 JID 208 (6)

Totsika et al PLoS One 2011
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Urinary Tract Infections 
(UTIs)



Increasing 
prevalence of MDR 

E. coli in the gut

• significant 
clinical 
implications

• intestinal 
reservoir 
overlooked

• factors 
largely 
unknown



Sarkar et al 2018 JID 218(6): 979–990



UPEC adhere and invade into human intestinal 
epithelial cells

Sarkar et al 2018 JID 218(6): 979–990
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*** ***

Type 1 fimbriae and the FimH adhesin contribute 
to ST131 intestinal colonisation

FimH

Jones et 
al.,  
PNAS 
1995

Nishiyama et al., 
EMBO 2005) 



ST131 overcome colonisation resistance in the mouse 
intestine & type 1 fimbriae contribute to conisation

Daily faecal collection for bacterial load
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Sacrifice
Challenge

Dose

Streptomycin
5g/L

Mouse model of intestinal colonisation



High EC958 numbers in distal parts of the mouse 
intestine are tolerated without obvious pathology



Conclusions & Clinical Implications
• ST131 are proficient uropathogens and capable of 

overcoming colonisation resistance in the mammalian 
gut and persist long-term

• ST131 are dependent on the FimH adhesin for 
successful colonisation in and out of the gut

• FimH antagonists could serve as therapeutics for 
prevention and treatment of UTIs, Crohn’s and IBD



ANU, ACT
David Gordon

Monash U, VIC
Dena Lyras

Melanie Hutton

QUT, QLD
Dr Rabeb Dhouib
Dr Yaoqin Hong

Troy Dumenil
Anthony Verderosa

Yen-Kai Lim
past:

Dr Sohinee Sarkar
Dr Anu Chacko
Maria El-Zahar
Louise Nolan

Murari Bhandari

IHBI RMG
Dimitrios Vagenas

East Anglia U, UK
Stephanie Schüller

Rinaldo Rutter

Westmead RI, NSW
Carola Venturini

Funding:

Kagoshima U, 
Japan

Junichiro Nishi
Naoko Imuta

Wash U, USA
Scott Hultgren
James Janetka

UQ, QLD
Mark Schembri


