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d Inflammatory bowel disease (IBD) is a major challenge to global health, characterized by
intestinal inflammation, impaired barrier function, and dysbiosis, with limited treatment options
currently available. In animal production, damage to the intestinal barrier directly affects

Background

intestinal health and production efficiency.

O Probiotics have shown great potential in maintaining intestinal homeostasis and treating
Intestinal diseases. However, the function and underlying mechanisms of a novel strain of

Bacillus subtilis (B. subtilis) in alleviating acute intestinal inflammatory injury remain unclear.

(Gut, 2024)
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Results

O Bacillus subtilis alleviates LPS-induced acute intestinal inflammation and epithelial barrier
damage.

(A) (B) © (D)
= Saline Saline 800 z 40 = = 150 Z
* - — } : —> Control 5 R ~ 220002 pERO - p <0001
—»  B. subtilis salirg" 2 = 3 E I
g C f . - < g £ 100- t
@y, Saline LPS = LPS £ § E 50- '
‘i, ) ) s 3 b g .
. B.subtilis LPS ? ? .
s~ : ——=—> | PS +BS S S
—Dayl Day 7 Day 14 ISR N SR
O 36
(B) (F
Control BS LPS LPS + BS Control BS LPS LPS+BS
o / é NN e A e i s —-—
£ | 201 | —— - 180 KD
.Ef;!; ,',. Occludin ‘------.--—._-_-SOKD
L p-actin | —- 40 KD
T — S (G) Tnfa (H) 11-6
Scale bar =100 ym 3 5
1% 2 p=0.011 § p <0.001
c g —p <0.001 @ p= 0.003
D g 27 g 21
£ 2 2
E g 14 ﬁ g 14
S E E
% & 0 T %l & 0-
o ‘é(} S > < ‘\ 23 2y 2
© Scale bar = 100 ym s O QQXQ’ s e ng‘b
A4 >



Results

O Bacillus subtilis alleviates LPS-induced acute intestinal inflammation and epithelial barrier

damage.
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Results

O The culture supernatant of Bacillus subtilis can mimic the effects of live bacteria when
administered orally to mice, maintaining the integrity of the intestinal barrier.
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o Results

O The protective effect of Bacillus subtilis against LPS-induced acute intestinal injury is
mainly related to its metabolites.

(G) (H)

BS.sup 2.0 =
Supergr;\ - P =0
IPEC-J2 cells 0% 1% 5% _ 10% g 154 PO B
ﬁ —(= § | =000 - %
‘FA\-_? A O I Rk A ———— = 180 KD ‘glo_ = 10%
B. subtilis OCCIUTIN | s s s s s s - - s s s . 5 KD g 0.5
Harvest ) 12 I_I-Iﬂ |'I'|
1 1 > GAPDH | " e e e b cns s s s cnu qums s | 35 KD 0.0 | |
0 24 h Z0-1 Occludin
0 ()
Supernata/nt_\ 0%  10% 0%+ LPS LPS +10% . .
IPEC-J2 cells T "y =0.001 p<0.001 = 10%
E— 20l [——————— e 41T L P22005 Fp=ooon — 0
— = 180 KD 5 4. O LPS
L = %
B. subtilis OcCludin [55= s co S e 0 o o o - - - | oD o 2- 3 LPS + 10%
=
se— ——— T 1
BSI.sup ITPS Hiarvest‘ CAPDH [ S s c— — S —————— () f =l = |-"'-| o

»

0 24h  48h 70-1 Occludin



(A)

Metabolomics analysis 1

Results

(B)

U Bacillus subtilis alters the metabolic profiles of the intestine.
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Results

O Eight potential key metabolites that may regulate intestinal barrier function were identified:
HMP, 2-hydroxy-2-methylbutyric acid (HMBA), polydatin, indole-5-carboxylic acid (ICA),
iIsosteviol, L-phenylalanine (L-Phe), Tyr-Asp, and Phe-lle-His-Arg.
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Results

0 HMP significantly promotes the expression of tight junction proteins in intestinal epithelial

cells in vitro.
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Results

O HMP can restore the expression of tight junction proteins after LPS treatment and alleviate
intestinal epithelial barrier damage.
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Results

d GADDA45A is a novel regulatory factor in maintaining the function of the intestinal epithelial
barrier.
O The regulation of intestinal epithelial barrier function by HMP is associated with the
expression of GADD45A.

(A) Colon
Gadd45a Gadd45a Gadd45a
2.5 15 2.0
s 5 p = 0.020 s p = 0.001
$ 2.0 g <0.001 3 = 0.020
5 p = 0.008 o P=". 159 _o00s =2
S £ 10 X p=0.
O 1.5+ o o
e 107 . £
2 054 2 £ 0.5+
i o o
0.0- o 0 0.0-
> N
S P PP \\o\ & R P & P \212‘
o(\ N %x 0(\ N 69 \» Oo(\ A9
© g S S
A
(B) (D) ctrl
Colon g
(&]
Ctrl BS LPS BS + LPS 3
T
~~
GADDAGA | s e S D @I = v wm sn @B @ | 5 (D S
5
3
-actin | .- ——— — - —————
B-actin TR . - L 40KD &

Scale bar: 50 uM

(©) . .
v
0@ Q b(‘o A Co"fD
P O\‘ QX O\* PN Lo B2 Ctrl BE shG45A
9 p = 0.050
E 0.6-
OcCludin | 8 e @S e @8 o _ oKD 5 4l
2 02-
B-actin | e — e —_— | 40 KD ;E"j
0.0-
Occludin Z0O-1
oe-G45A (E)
@?‘ bio?“ bfo?“
R N VAN
O\S OQ; Q\g o@ O\s O®
ZO-1 | v @ = = = e oy | 00 4p
OcCludin | —
B-actin -------4OKD




Results

O The reqgulation of intestinal barrier function by HMP is dependent on GADD45A.
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Conclusion

HMP secreted by B.subtilis improving gut homeostasis

B. subtilis
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O B. subtilis can protect the organism from LPS-
induced acute intestinal injury and inflammation;

O B. subtilis is capable of ameliorating LPS-
Induced intestinal microbiota imbalance and
Increasing the relative  abundance  of
Akkermansia;

d HMP secreted by B. subtilis can enhance the
integrity of the intestinal epithelial barrier;

d GADDA45A is a novel regulatory factor of the
Intestinal epithelial barrier;

d HMP regulates the integrity of the intestinal
epithelial barrier through the GADD45A-Wnt/[3-
catenin pathway.
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