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The association between free-living amoebae (FLA) and pathogenic

bacteria is an issue that has gained great importance due to the
environmental and health consequences that it implies

Bacteria can henefit from interactions with FLA

‘ ﬂ 1) their ability to escape predation and to resist

intracellular digestion (cyst form)

2) their ability to resist digestion but also to grow within
Representative micrograph of Acanthamoeba the protozoan Vegetative fOI‘m

castellanii interactions with Enterobacter
aerogenes; from Yousuf et al., 2013.
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R— Ubiquitous protozoa .Widely distributed_ N
S STAGE nature do not require a host organism
survival (facultative parasites)

FLA have dual biological characteristics

(i) an exozoic, non parasitic phase (CYST), capable
of transformation into (i) endozoic parasitic stage

“7 mumpyey  (TROPHOZOITE)
MITOSIS

FLA life cycle modified picture from:
https://www.cdc.gov/dpdx/freelivingamebic/index.html
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FROM A PUBLIC HEALTH PERSPECTIVE

v

FLA (amoebal cysts) highly resistant to
u physical and chemical stresses and protect
) moehae any intracellular microorganism from
STIC STAGE 3 m: deleterious environmental conditions
tolerantfro .
that would normally kill them

l\essicagit::\
starvatio
¢hemical physical agents

on CY
are

Istituto Superiore di Sanita, Dep. of Food Safety, Nutrition and Veterinary Public Health - I °
European Union and National Reference Laboratory for £ co/j Rome, ltaly oS




19" Annual Workshop of the National Reference Lahoratories for £ co// in the EU

FLA AND PRTHOGENIC £ 2ot/

The role of protozoa in the environmental life cycle of pathogenic E.
coli i1s much less examined compared to classical obligatory or
facultative intracellular bacteria

Investigate the potential for ubiquitous free-living amoebae
(Acanthamoeba) to support the growth of different intestinal pathogenic
E. coli and their interactions
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STRAINS

BACTERIA

E. coli O157:H7 obtained from
the collection of EURL-VTEC

E. coli K-12 laboratory strain
(BL21) used as non-pathogen

AMOEBAE HOST

Acanthamoeba sp. (wild type
from thermal water T = 40°C)
grown in PYG medium In tissue
culture flasks at 37°C (min. cell.
confluence 20%)

INVASION ASSAY
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counting by plating
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STRAINS

BACTERIA

E. coli O157:H7 obtained from
the collection of EURL-VTEC
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AMOEBAE HOST

Acanthamoeba sp. (wild type
from thermal water T = 40°C)
grown in PYG medium In tissue
culture flasks at 37°C (min. cell.
confluence 20%)

INTRACELLULAR SURVIVAL ASSAY
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PRELIMINARY RESULTS
INVASION ASSAY
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Acanthamoeha+ E coli 019T-HT =—>

Acanthamoeba+ E coli BL21 . \
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PRELIMINARY RESULTS
INTRACELLULAR SURVIVAL ASSAY

SvNoGrowth  HSERECE

Acanthamoeha+ E coli 015141 = s
24h of incubation No Growth

low amoeha

confluence
=) awNoGrowth

) 4 low amoeba

Acanthamoela+ E coli BL21 confluence

24h of incuhation 1CFU

low amoeba
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PRELIMINARY RESULTS
INTRACELLULAR SURVIVAL ASSAY
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48h of incubation @ .-

Istituto Superiore di Sanita, Dep. of Food Safety, Nutrition and Veterinary Public Health
European Union and National Reference Lahoratory for £ co/i Rome, Italy

1 NTo
iy (O




19" Annual Workshop of the National Reference Lahoratories for £ co// in the EU

GCONCLUSIONS

v' Acanthamoeba sp. can internalize pathogenic and non pathogenic E. coli

v’ internalized bacteria (pathogenic and non-pathogenic) are able to survive
within amoebae for 48h (with low confluence of amoebae!)

v' our preliminary results are compatible with a possible role of free living
amoebae hosting and contributing to the environmental persistence of
EHEC

% FUTURE STEPS

o Investigate the potential for free-living amoebae to support the growth of other
intestinal pathogenic E. coli

o Iidentify the bacterial determinants responsible for EHEC interactions with
amoebae
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Thanks for your Attention
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