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Figure 1A Fecal samples collection and study workflow.
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Figure 1B and C Differential amplicon sequence variants (ASVs) between centenarian or young and older group.
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Figure 2 Metabolic signatures associated with the gut microbiota in centenarian.
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Figure 5 Supplementation with C. scindens mitigates intestinal aging.



3

Aged

Nodes = 423, edges = 417

FaL e @

°
5 o o
°
£ 'C@ °
° s ©
L )
° o
°
OD o o

Keystone species in Aged = 29

1.00+

Betweeness centrality
N (8)] ~
[§)] o (&)]
1 1 1

0.00

© o
1000 o %)006)@

O

000 025 050 075

Closeness centrality

°
000
o
e B
°
o .
PR ¢

Betweeness centrality

© o o o

o N (6)] ~

o (6] o (6)]
1 1 1 1

1.00

o
A oP
<o
qQ
Qe
Q

Keystone species in Aged + C. s = 39

Aged + C. s
Nodes = 421, edges = 1305

Network attribution
Clustering coefficient

Average degree

0.75+

0.50

0.25+

0.00

NMDS plot

o
EN

o s
O-cd.o i
. % e
\ =2 °
DDQG

Average path length

NMDS2

o
o

1.00

0.6

0.4+

0.2

0.0+

Stress = 0.014

@Aged
®Aged+ C. s

20/ T

—
?

Network stability

Vulnerability

0.08+
0.06
0.04+
0.02-

o
T

Relative abundance (%)

o
?

0.00

Closeness centrality
Degree 05 () 15()25( ) 30

T T 6
S o

AN
R

T T %
S o

Figure 5 Supplementation with C. scindens mitigates intestinal aging.

*

~0.50-0.250 0.25 0.50
NMDS1

C. scindens —~

D oo
|

N
1

N
1

Concentration (ng/mg

o

Differential speices analysis

A H A
A

-30 -15 0 15 30
Log, (Foldchange)

IAA (Colon) 80- IAA (Feces)
- = 60_
40+
e 20 |°
@
T O T T T
5 5
S O O N O
Q N Q
Wt @ Y
v v



)R BT B KR AYIAABEAHR-CLDN101E S EE %

(A) (B) j ‘ ____Od+IAA

*’\ () 1. Vehicle

7))
< |
Young (2 months) 2
s}
< v
"’j @ 2. Vehicle ”
Aged (19 months) © 3. Vehicle + 1AA §
>
H Acclimaton |~ Gavage once every two days H—p —
0 1 3 a
Time (months) =
(C) o
p16 p21 Prpht Zo-1 =
94, = 9 6 6+ =
*%k *k _'
.5 6_ ° 6— _ *xx 4_ *%k 4— *hk 2
n —
o
S 3 @ 3- ﬁ 2- ﬁ o 2 o <
Q.
2 alm alle [&lla ,[Pef
z Occludin E-cadherin Cldn10 Mucin2 g  Gobletcells CLDN10
DEf 6 6 6 6 #B % * L
o) & | Kk | | LS. E:‘-’—,
% 4’ & 4 *kKk 4 4 §GE) 60 6
S 2- 2- ﬁ 2- 2- ﬁ §§ 30 3
oﬁ@@oﬁ@loﬁﬂy % . & o ‘ v 0
\)QQ Qe’b x\v? \)QQ Qe'b X\Y? \}QQ Q,e’b x\ o_, \VY (‘Q qb \YY 00" Qb \g (\Q Qb \YY
L© ¥ D © ¥ 40" %= 5 ~\° ?~ ROARS QRS 1 ¥
S NS S vq vq v@

Figure 6 IAA supplementation mitigates intestinal aging and promotes CLDN10 expression in vivo via
intestinal aryl hydrocarbon receptor (AHR) signaling.



O) R AT RIBEHIAAZTAHR-CLDN10E S EEFE

(D) (F) Rk
NS.
—>Ahr" _5 I
(2]
@ 1. Ahrt g g 2
x
Aged (19 months) © 2 Ahr""+ 1AA : E] &)
> Ahré IEC & Occludin
£
@ 3. AnrAIEC o
4. AhrAIEC + |AA B NS.
Aged (19 months ® g NS.
H Acclimation HH Gavage once every two days H— —
0 1 '
Time (months) ® @‘ "l"
) x e
A% W
R
(E) o
Ahrin Ahr"’”+ IAA ArAIEC — ARrAIEC+|AA " anen
I:\‘ "Sv* i ;\‘?:; PR

AB-PAS

DAPI | yH2A.X

©
o

Cell counts
per millimeter crypt
D
o

w
o

0 L

p21

NS. NS.

*hk

oﬂ@@ﬂ

E-cadherin

w

NS.
4- NS.

*k

il

A

p®
Ahr" Ahr~'E¢

® Ig

6
PO
PP

Goblet cells

*
*h

NS.

i

RS
(9) \Pae'
PO Egeé *

PO

Ahr" Ahr~E¢

o

Ahri Ahr-iEc

Ptprh

NS.

NS.

® &1 *

Néeé
p¥

Ll

Zo-1

NS.
4 *

*k

ofae

Mucin2

4 *hk
NS.

»

8 ﬁ o
ge, \;geé

Ahr""’ Ahr-e¢

yH2A.X
NS.

i

\k‘;& \P‘P‘

Ahr"”’ Ahr s

0 \PP‘

AR TR R R RAREIR TR EReN Qo

AR TLITERN c,\d“o\d“o\d“é\d“é\d o \d“ \d“ o \d(‘"‘ood“

(G)
p-value: oSk X

2

S

<

+

L

L

<

€

=

g N

(H)

6
c
kel
&
o
<4 .
(0] ol
< *k J
z **7
14 |
E 2 6 }“
% Ha F%
T ﬁ e
& o LLLLLL

o Young ¢ Aged ¢ Aged + |AA

o
*

e b

Gene

counts
(z—score)

i

1 P ot o i et g oo o oo

Figure 6 IAA supplementation mitigates intestinal aging and promotes CLDN10 expression in vivo via
intestinal aryl hydrocarbon receptor (AHR) signaling.
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Figure 7 IAA supplementation attenuates cellular senescence in vitro via intestinal AHR-CLDN10 signaling.
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Figure 7 IAA supplementation attenuates cellular senescence in vitro via intestinal AHR-CLDN10 signaling.
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