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Supplementary Fig.1 Protective effect of oral different doses of AG on DSS-induced
experimental colitis. (A) Diagram illustrating the mouse model of colitis employed in
this study. Oral phosphate buffer saline (PBS), low dose of aged garlic (LAG) and
high dose of aged garlic (HAG) treatments are indicated; Average daily food intake
(B), DAI score (C), length of colon (D), and body weight (E) from each group after
treatment. (F) Alcian blue stained colon sections from different groups. (G) Content
of S-allyl-L-cysteine (SAC) from different groups.
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Supplementary Fig.2 Protective effect of oral AG on different content of DSS-
induced experimental colitis. (A) Diagram illustrating the Kunming mouse model of
colitis employed in this study. Oral 3% dextran sulphate sodium salt (DSS), 1.0 g/kg
aged garlic (AQG) treatments are indicated; Body weight (B) and length of colon (C)
from each group after treatment. (D) Diagram illustrating the C57BL/6 J mouse model
of colitis employed in this study. Oral 2.5% DSS, 1.0 g/kg AG treatments are
indicated; Body weight (E) and length of colon (F) from each group after treatment.
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Supplementary Fig.3 Comparison of raw garlic and aged garlic bioactive compounds
composition. Volcano map (A) and heatmap (B) showed composition of up-regulated
and down-regulated compounds in aged garlic. (C) Volcano map showed the highly
up-regulated compounds of saccharides, free fatty acid, organic acid, and phenolic

acids in the aged garlic.
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Supplementary Fig.4 The changes and relative abundance of sulfur compounds
detected in garlic before and after aging process. Unregulated and downregulated
sulfur compounds detected by LC-MS (A) and GC-MS (B). (C) Differences of
relative contents of specific garlic sulfur compounds between raw garlic and aged
garlic.
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31
32 Supplementary Fig.5 The anti-bacteria effect of water extract from AG. Water

33 extract of AG at 0.5 mg/mL added in the culture medium can partly inhibited

34 proliferations of Escherichia coli, Staphylococcus aureus, and Salmonella enterica.
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6 Comparison of cytokines in the serum between different

ig.

36 Supplementary F

-ASA not

1B expression but oral AG and 5

38 deduced its expression on day 14. Other cytokines showed no significant changes

39 among different groups.

37 treatments. DSS significantly increased IL



40
41
42
43
44

mCon
mDSS
mDSS+AG
mDSS+5-ASA

Taxa

B a: p__Bacteroidota
B b: p__Campylobacterota
M c: p_Candidatus_Saccharibacteria
B d p_Pseudomonadola
e: p__Verrucomicrobiola
f. ¢__Coriobacteriia
g ¢__Bacilli
: c__Negativicutes
. Flavobacteriia

-
X

: f _Morganellaceae

1: T~ Micrococcaceae

1: f_Corynebacteriaceae

- f_Atopobiaceae

f_ %qgerrheﬂaoeae
acillaceae

f Staphylococcaceae

Carnobacleriaceae

—Enterococcaceae

- f— Streptococcaceae

: f_Eubacteriaceae

: [ Osciliospiraceae

'f_Veillonellaceae

: T_Muribaculaceae

: {_Porphyromonadaceae

:T_ Flavobacteriaceae

.f Bactennvoracaceae

R
B

x

=

ﬂ.n'-.‘_-_x.‘_;ﬂ.;

J: ¢__Bacteriovoracia
k: ¢__Epsilonproteobacteria
I: ¢_Candidatus_Saccharimonadia
m:c__Gammaproteobacteria
n: c__Verrucomicrobiae
W oo_ Cam wlobacteraies
B p: o__Hyphomicrobiales
Wago Pseudomunadales
B o_Micrococcales
B s: o__Mycobacieriales
t: o_Coriobacieriales
u: o__Eggerthellales
v: 0__Bacillales
I w: 0_Lactobacillales
x: 0__Veillonellales
B y: o_Flavobacteriales
W z: o__Bacteriovoracales
B at:o__Candidatus_Saccharimonadales
B b1 0 Eynechococcafes
B c1. o__Enterobaclerales
B d7: o__Pasteurellales
W o1 o__Verrucomicrobiales
[ |
]
[ |

=

accharir
1.f Synechococcaceae

[ EEEEEEEEE
XS3539383333

1:f__Azospirillaceae
1:_Enterobacleriaceae
2: [_Pasteureilaceae

2: [__Desulfomicrobiaceae
2:f_Desulfovibrionaceae
2: [ Akkermansiaceae
2: g__Arthrobacter

Y
a
b
[
d
e
f.

f2: g__Corynebacterium
g : Granulimonas
g_EEerryella
ggerthella

L srmbactﬂus
k. taphylococcus
12: g__Granulicatella
m2: Enterococcus
n2: g__Lactobacillus
02: g__Lentilactobacillus
p2: g__Streptococcus
q2: g__Alkaliphilus
r2: g__Clostridium
s2: g__Acetobacterium
t: gﬁAcetaiffaciar

g _Dorea

)__Anaerotruncus
w2: g Scatolibacter
x2: g__Clostridioides
y2: g__Peptostreptococcus

72: g__Solobacterium
a3: g__Veillonella
b3: g__Heminiphilus

¢3: g__Muribacuium

d. phyromonas

e3: g__Hoylesella

f3: g__Prevoteliamassilia

g3: g__Marnibacter
h3:g__Muricauda

i3 g__Baclerrovumx

J3: g__Candidatus_Saccharimonas
k3: g__Synechococcus

: g__Azospirilfum
37 g__Comamonas
: g__Variovorax
]__Cronobacter
3: g__Fscherichia
-g__Kluyvera
g__Shigella

3: g__Haemophilus
- g__Desulfomicrobium
Desulfovibrio
|__Akkermansia

EG

DO
T

3
S,

acfog
fﬁlﬂ%cta al':JJHus
microbium
£ LT suf%m:crcbval:eae
f__Enferococcaceae |
Nterococcus
nechococcaies

f 'Sy

g_Sy chacogcus

f_A 'k_rmansvareae
Kkermansra

robiales |

Ve
O Vermiiconiicrobias
E —Verrucomicrobiota
Tl

hyromonadaceae 1
Porphyromonas
i FJ'av%;aclf riaceae

C avobacteria

o__Flavobacteriaies

ILF Mariba
f ﬁﬁcuface e
.'Evote amassil

1 H cylese fla+
g__Muribaculum+
g__Variol

vorax

g__Clostridium
¢__Coriobacleriia-

f__OJesulfovibrionaceae

Desulfovibrio
£ Candlda tus, Saccﬂm me

a1
mphiius
aud

LefSe analysis
The current LDA threshold is 2.54

acilius {1

C: C)
Candigatus Saccharibactera
o ﬁ(?‘nd-da!us accharimonadales
g__Candidatus_Sa chanmunas

.ba‘?:gaee

v ]

o] C’o ogo (enaies

nulimonas

germeea

B eriovorax

f__BacTeriovoracaceae

AS jobacterium
naerofrunc

; Granufrcate la

f__Carnobactenaceae |

g__Peptostreptococcus
0_ acrennvgrscslﬁs

¢__Bacleriovoracia-
—_Eubacteriaceae

Acetobacterium
g: Acetalifactor

geg!ococca ceae |

rep tococcus

Laciobacvﬂ' fes |

g_Tysrméag:ﬁlﬁs
=gella
gativicutes

n Veillonellales |

f 'Venﬂone.rface e
g

ella
f Azﬁpmﬂa r:eae 1

Azo.
d —c%%m"’fo%aa“‘.’é 2

[ Fpsuon roreoba crena 1

> _Hyphomicrobiales

o__ Pasteurellales
f 'F'asi‘eureffaceae-

g_cmsina%udes_

f Mlcmcuccaqsae

e obacteriales |

h ylococcus

f ?p ococca ceae |

acler

] Cgorynebacrenum 4

f__Corynébacteriaceae

f rganeffa ceae
o_| Pseuagmonadaies 1

ccharimonadia

nl“nmu‘,“mnml " |||

ECon
EDSS
WDSS+AG

WDSS+5-ASA

2

0

4
LDA Score (log10)

Supplementary Fig.7 Lefse analysis of composition and relative abundance of fecal
bacteria. (A) Cladogram showed the composition of bacteria induced by DSS, and
attenuation of fecal bacteria after oral treatment of AG and 5-ASA. (B) Effect size
rank of the relative abundance of differential bacteria species in each group.



45
46
47
48
49

biosynthesis

© o ———— T ——
Enterobacterial common antigen biosynthesis

Aerobactin biosynthe:

300

200

Superpathway of glycxylate bypass and TCA

= ped e ed
Aeb -ucmsuﬂuxsu
hieiis e
300 jmmﬂww e
250 - "f
=ik
200
= A 72
150 I '
100 | |
50
o
T e———

500 m;a.:r;‘ia‘
Enisiote ia"g"“
250 = Eeciencnis 37
EJ'JIE‘
= Sﬂlﬁs 3 o
a6 evsn
sk
5 w
e
. P
140 -;igﬁ'obaﬁurw LS'S
SR A e
100
mcon
} DSS
30: MCSS+AG
DSS+5-ASA
0
[ ——

= Azcapirilom brasfenze
-mﬁu
iy nahneey

= EQgr i s,

mcon
WSS
WDSSHAG
DSS+5-ASA

Eschaiichia ool
;,u J»nuwcnﬂm)n‘ g

Fvs Cpnasicus
oo o T
= g
= S potsarmagans
k,au ety
Piansers iamsonis
Fegeniin

-wmmnw‘*w

MCon
[t

Ebackt g
Jsantarics
Lotersbacier s 164

= e wers
e

i o
e Famsway!
rass mici Gz

%
-
S R
ptomyces 50, Bl 4-4-2
H

a?".ﬂﬁsm&w
it
R
i

T it
e B co

MECon

Eschprients e
ik Senoe
Padiocooous

= uan.; £ Cosam
Ha

5 o
e Eaaaaaaaas ]

Heme biosynthesis |

8 = Soonnes oz
= B ezt cikar
e p—
o i
s
Tecauac i ot
6 -f).Aemsj:s Micios
(stua i v a
& i, iz
T Ee
- Vewone . >
4 Wﬂ"m fc')ssdhn
e
hss'mi/mbs
= FJJ"IDM SR
Icon
2 | Woss
WDSS+AG
I EEDSS+5-ASA
| aaaa— ]

sSuperpathway of lipopolysaccharide biosynthesis

= Ehatic ool
& tatnera
i i
3 iz
iy
b
s
250 ;
=
L
200 .
= e
ol ress
SO e
e
150 = Prdcitract datsccns
= BES pa
i mcon
Wpss
w WDSS+AG
WDSS+5-A54
o
—

is from

o

of heme

Supplementary Fig.8 The contribution of screened bacteria species for the enriched
metabolic pathways between different groups. The metabolic pathways were
significantly enriched in the DSS group, and were closely related to Escherichia coli.
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modulated bacterial species. The bioactive compounds in AG positively correlated

with the probiotics, such as candidatus saccharimonas, Hungatella hathewayi,
Parabacteroides distasonis, Scatolibacter rhodanostii, Bacteroides caccae, and
Adlercreutzia caecimuris. Escherichia coli, Escherichia coli, Lysinibacillus

sphaericus, Streptococcus equinus, and Alkaliphilus sp. 1-I4 had a strong negative

correlation with the bioactive compounds of AG, especially S-Allyl-L-cysteine.
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59 Supplementary Fig.10 The relative content of butyric acid, isobutyric acid, isovaleric
60 acid, and caproic acid detected in aged garlic by GC-MS.
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Supplementary Fig.11 Quantification of amino acids (A), organic acids (B),
flavonoids (C), and saccharide (D) in the single—clove and multi—clove aged garlic by
LC-MS. (E) The relative content of L-DOPA and y-aminobutyric acid detected in
aged garlic by LC-MS.
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