
Is Entamoeba histolytica contact with 
host cells the key to disease 

pathogenesis?  
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What host pathogenicity 
sensors respond to this 

scenario?

NLRP3 inflammasome monitor the pathogenicity of Eh
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Inflammasomes - Caspase- 1 Activating Platforms
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What component on the surface of Eh
activates the inflammasome?



Eh

p20/22  

CARD

Caspase- 1
Pro

p35

Caspase- 1

kDa

45         

35         

20         

11         

26         

SN

Eh

IL
-
1
Ǿ
 
(
p
g
/

m
L) 800

400

0

600

200

Surface - bound Eh Gal- lectin is required to activate the 
inflammasome



Eh

kDa

SN

45         

35         

20         

11         

17         

p20/22

CARD

Caspase- 1
Pro

IL - 1Ǿ

p35

Caspase- 1

3F4
8C12

895 - 998

H85
1033 - 1082

Cysteine poor Pseudo- repeat Cysteine Rich

NH 2

1 436 624 1053

COOH

Eh

IL
-
1
Ǿ
 
(
p
g
/

m
L)

Inhibitory 

Enhancing
900

300

600

0

Gal- lectin MAbs bind to and inhibit Eh- induced 
inflammasome activation

1G7
596 - 818



How does Eh Gal- lectin activate the 
inflammasome? 



Soluble Eh 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?
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Is Ų5Ǿ1 integrin activation required for Eh to activate the 
NLRP3 inflammasome?
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Is activation of Ų5Ǿ1 integrin required for Eh to activate 
the NLRP3 inflammasome?
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How does EhCP- A5- Ų5Ǿ1 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)



35         

Eh

45         

kDa

20         

11

S
N p20

CARD

Caspase- 1

KN- 62 (ŀM)

Eh

600

900

0

1200

IL
-
1
Ǿ
 
(
p
g
/
m
L
)

300

-V Eh 5 10
0

300

600

900

1200

IL
-b

 (p
g/

m
L)

Eh + KN-62
(m M)

***

***

Eh

600

900

0

1200

IL
-
1
Ǿ
 
(
p
g
/
m
L
)

300

-V Eh

ap
yr

as
e

0

300

600

900

1200

***

IL
-b

 (
p

g
/m

L
)

Eh

oATP (ŀM)

1500

2000

0

2500

IL
-
1
Ǿ
 
(
p
g
/
m
L
)

500

1000

-V Eh 50
100

0

500

1000

1500

2000

2500

IL
-1

b 
pg

/m
L

***

***

Eh+ oATP 
(m M)

Is ATP required for Eh to activate the NLRP3 inflammasome?

ATP

P2X7

ATP

NLRP3

Cell surface

35         

20         

45         

kDa

11

p20

CARD

Caspase- 1

Eh

oATP (ŀM)

S
N

35         

20         

45         

kDa

11

p20

CARD

Caspase- 1

Eh

KN- 62 (ŀM)

S
N

oATP
KN- 62

Apyrase (hydrolyses ATP to AMP) 

Antagonist of P2X 7

receptor signaling



Does EhCP- A5 trigger ATP release from macrophages?
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Is NLRP3 inflammasome required for Eh- induced
pro- inflammatory responses in the colon?
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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 EhCP- A5 ligation and 
activation of Ų5Ǿ1 integrin and NLRP3 inflammasome 

activation

NLRP3 inflammasome functions as a 
pathogenicity sensor for detecting invading Eh 
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Gal-lectin Gal-lectin + EhCP-A5 PGE2

TLR4 EP4

Ehvirulent 
molecules

Host receptors

?

?

Mortimer . . Chadee (2016)
Nature Immunology 10:1



Parasite - induced inflammasome 
activation in disease pathogenesis   



Pathogen driven NLRP3 inflammasome 
activation is a sensor for initiating gut 

inflammation   





What are the predominant responses in the 
gut in the absence of Eh- epithelial cell 

contact?
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The secretory response consist of water, mucus, 
serum albumin and pro - inflammatory cytokines
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Model of NLRP3 inflammasome activation by EhCP5

NLRP3 
Inflammasome

ATP

P2X7

pannexin-1

ATP

pro-caspase-1

ASC

NLRP3

Eh

Macrophage

EhCP5

Srckinases

Actin cytoskeleton

5h 1̡

integrin




