Lactobacillus rhamnosus GG triggers intestinal epithelium injury
In zebrafish revealing host dependent beneficial effects
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Introduction

Lactobacillus rhamnosus GG (LGG),

a human-derived probiotic strain PB22: the mutant strain of LGG lacking pilin SpaCBA
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1. SpacC pilin
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Results

subunit is responsible for the zebrafish intestinal mucosa damage
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® SpaC pilin subunit is responsible for the intestinal mucosa-damaging of LGG in zebrafish.

® Pyroptosis participates in the intestinal mucosa-damaging effect of SpaC pilin subunit in zebrafish.
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2. Dietary SpaC induces

Results

intestinal pyroptosis and gut microbial dysbiosis in zebrafish
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® SpaC can activate Caspase-3—-GSDMEa and Caspy2-GSDMEDb pyroptosis pathways, while lipopolysaccharide (LPS) can only

activate Caspy2-GSDMEDb pyroptosis pathway in the intestinal mucosa of zebrafish.

® Both diets containing SpaC and LPS can lead to gut microbiota dysbiosis and elevation of serum LPS.



Results

3. Gut microbiota partly accounts for the intestinal pyroptosis induced by the SpaC-containing diet
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® \With no involvement of gut microbiota, SpaC only activated Caspase-3—-GSDMEa pathway.
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® Gut microbiota induced by the SpaC-containing diet can activate intestinal pyroptosis at least through the pathway of

Caspy2-GSDMEDb.
® The activation of the Caspy2-GSDMEDb pathway is a secondary result of the SpaC-induced Caspase-3-GSDMEa pathway.



_E Results

4. The interaction between SpaC and zebrafish toll-like receptor 4ba (TLR4ba) initiates
intestinal pyroptosis
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® TLRA4ba is essential for SpaC-induced pyroptosis.



Results

5. The comparative TLR signaling to SpaC in zebrafish and human

( A) SpaC treatment, pg/mL (D) (E)
. ZF4 cells Caco-2 cells
0 St SpaC, yg/mL o 5 10 20
= SpaC, pg/mL 0 5 10 20
b » Flow cytometry GSDME FL 55 KD
GSDMEa FL 55 KD - 4 - d
5 &= — .-
® =«
> GSDME NT o 34 KD
ZF4/Caco2 cells L .Protein expression/

-34 KD RAEDH -38 KD

10 6% cleavage:WB GSDMEa NT
®
® GSDMED FL 4 S SN S ;5 <D
= Gene expression: gRT-PCR
20 &=
*®
® i GSDMED NT -30 KD
@sessiunacaaniis @-cocnancancnnnd >
0h 24h 48h GAPDH . . ;o
Endpoint
)
2 « 2TLR4ba Kd=2.98 + 1.25 M
H 7 Caco-2 cells () IRTIR4 no binding "
Plasmid transfection SpaC treatment, pg/mL SpaC, ug/mL 0 10 10 10 12° hTLR2 Kd=0.19+0.12 pM
pcDN;iZi-d(-) vector .0 “oce Plasmid = = zTLR4ba ZTLR4baEC-hTLR4IC 1'0 »
e — _ 10t §0.24% | 2.80% 30.080%| 10.3% 1o* 30.34% | 10.9% g 0-8 '
10 e e g 3] 3 g
pcDNA3.1-2TLR4ba v | Flow ud ; el 3 & ¢ 08
Cacoz “ele 10" | cytometry Pli? 0, (7 3 0 o 10° - : ) % 0.4
cells [ = 393.5% 3.50% 185.7 %o 3.96% 185.2% 3.54% @ 0.2
peDNA3.1-2TLR4baEC-hTLR4IC ] PO ] il i = 0o
-:-- — 10 e - E : 0 R % K ] .
. - 0 o e 0.2
@onsesnrannitnnnennnsdiennnnsrnasanasarnnnnnibunsaa S EAL Al AL B B 50104 7 70700
4 4 0 3 4
0h 24h 48 10 10 10 B 19 Protein concentrations (uM)

Endpoint

® SpaC induce cell pyroptosis in zebrafish but not in humans.

® The extracellular domain of zTLR4ba contributes to the species-specific recognition to SpaC.

® SpaC can interact with zTLR4ba and hTLR2 but not hTLRA4.



« Summary

The mechanisms underlying the activation of SpacC to intestinal pyroptosis
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\ . QO ® Dietary SpaC directly induces intestinal pyroptosis by activating
Spac GSDMEa in zebrafish.
| | ® Dietary SpaC induces gut microbial dysbiosis characterized by higher
abundance of LPS-producing gut microbes in zebrafish.

® | PS-producing gut microbes subsequently activate Gaspy2-GSDMEDb

( pyroptosis pathway in zebrafish.
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