Is Entamoeba histolytica contact with
host cells the key to disease
pathogenesis?



Outcome of E. histolytica (EN) infection
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Eh colonizes in/on the outer mucus layer
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Depletion of the mucus layer and £/ adherence to
epithelial cells

Cover Photo J. /nnate Immunity (2009)



Eh invasion of the laminar propria and crypts




Invasive Amebiasis

Amebic ulcerative
colitis

Amebic liver
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Degree of Inflammation

NLRP3 inflammasome monitor the pathogenicity  of E#h

membrane components
cytosolic components
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Inflammasomes - Caspase- 1 Activating Platforms

Intracellular multi - protein complexes that link specific pro - inflammatory stimuli to
caspase- 1 activation
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Inflammasomes - Caspase- 1 Activating Platforms
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Only live Eh activates the inflammasome
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Eh activates the NLRP3 inflammasome by direct contact

kDa

Eh (min)

N\ 10 20 40

45 |

35 |

SN

20—

Caspase- 1
— P

. p20

LYS 17 =

11_| . == 8B [CcARD

—— — )] 7 Lys| 7] - ——

| e — — -l pro-caspase-1

L ‘ x x : pro-IL-1 @

[ w1 GAPDH

o
E

— 2000

11

A 10 20 40

Eh (min)

zVAD 0 pan-caspase inhibitor
YVAD 0 caspase-1 specific inhibitor

Active caspase - 1 FLICA

Unstimulated

LPS Nigericin

Eh

Mammalian nuclei




W hat component on the surface of EN
activates the inflammasome?



Surface - bound EA Gal- lectin is required to activate the

Inflammasome
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Gal- lectin MAbs bind to and inhibit £/ induced
Inflammasome activation
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How does Eh Gal- lectin activate the
Inflammasome?



Soluble EA Gal- lectin primes but does not activate the

Inflammasome
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If the Gal - lectin primes the
Inflammasome - what other surface Eh
molecule activates It?



What host surface receptor is at the contact site?

W@ integrin  phospho- paxillin mammalian nuclei

Hou, Mortimer and Chadee (2010)
JBC 285:35497

L@, integrin and phosphorylated - paxillin are recruited to sites of contact
where there is active integrin signaling




Surface - bound EACR A5 interacts with L@, integrin

ENCR- A5 mammalian nuclei
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ENCP A5 RGD- L&, integrin signaling upon contact
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| s @) integrin activation required for Eh to activate the
NLRP3 inflammasome?
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s act i v aWiinegrin ceduired for
the NLRP3 inflammasome?

Eh to activate
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How does EACPR A5- U@ integrin signaling
regulate NLRP3 activation?

The kinetics of NLRP3 activation is very rapid
(can detect within 10 minutes)

This is similar to the rate of NLRP3 activation by ATP

(high extracellular ATP is an endogenous activator of
NLRP3)



Is ATP required

for Eh to activate the NLRP3

Inflammasome?
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Does EACPR A5 trigger ATP release from macrophages?

Wt Eh ENCR A5 ,----EF:S_____
5007 T [ i 1007 ! !
400 -
E 300 =
c
E 200 o
100 - <
o =]

ANOOH MO0 PL Y (min)

)

- X

Wt Eh ENCR A5 §§
g

ATP =

—

)
—

«\/ EHCR A5

Cell surface Macrophage

P2X, \
NLRP3



Is NLRP3 inflammasome required for £/ induced
responses in the colon?

pro - inflammatory
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Take home messages

Eh primes the NLRP3 inflammasome upon formation of
an immune synapse mediated by the Gal - lectin

Gal- lectin binding facilitates  EACR A5 ligation and
acti vat i@ integinfandNLRP3 inflammasome
activation

!

NLRP3 inflammasome functions as a
pathogenicity sensor for detecting invading Eh
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Parasite - induced inflammasome
activation in disease pathogenesis




Pathogen driven NLRP3 inflammasome
activation is a sensor for initiating gut
iInflammation






W hat are the predominant responses in the
gut in the absence of  E/F epithelial cell
contact?



No Eh- epithelial cell damage in mucus
deficient animals
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The secretory response consist of water, mucus,
serum albumin and pro - inflammatory cytokines
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Kissoon-Singh. . .Chadee (2013) Am J Pathology 182: 852






Inflammasomes control the activation of caspase -
1
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Model of NLRP3 inflammasome activation by EhCP5
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