Glucomannan promotes Bacteroides ovatus to improve intestinal
barrier function and ameliorate insulin resistance
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Change of gut microbiota by different dietary fiber

Nie Q, et al. Carbohydrate Polymers, 2023
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Parabacteroides distasonis ameliorates

insulin resistance via activation of intestinal
GPR109a
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DOP promotes Parabacteroides distasonis to produce
nicotinic acid, which alleviates insulin resistance by
activation of intestinal GPR109a
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ion

wd
C
& g
=
L)
o
R |
k= _m
c : _
M = g 8
© (Tw/6d) b4NL wnies

i

I T T T T
o < ™ N -

(Tw/n3) uixolopus wnies

ﬂ

doxem

improve en

otm <.
0} O
. e ¥ *_”o o o
x o @ | %
) - Q, (@)
(<] 07
e I—
= & & & 3 T — ‘o
- - ° e I T T T T
(000Y UeIIXOP-D11d) Hn o 1w o mw o
AlIsua1ul 82Ua9s310N|L BAIR[SY o o — i o o

uolssaldxa anne|oy

konjac glucomannan alleviates insulin resistance

in resistance

iImprove insu
- |

HFD+KGM

HFD

Chow

KGM

Chow

HFD

10

|
X
|

W

*kkk

I
o
o
o
o
<

30000

(uwIp/Bw) 1190 40 ONV

@~ Citr

-0~ KGM
-~ HFD

o
o
™
C]

(1p/Bw) 8soan|b pooig

Q. oo [} -
%, *_H o_ m
4 3|
x =
o, i o]
e
Tr
1 1 1 1
o o o o o
< (32) (V) —
dI-VINOH
*
i _
=i
OxIT
066 L
*
.\m) *
3
()
£
= *
* L
o
*
3
1 1
o o o o
[Te) o [Te)
— —

8s09n|6 poojq [eniul %

O

90

60
Time (min)

30



Axis.2 [17.3%]

e
'S

o
o

0.4

KGM

PCoA analysis

HFD
B KGM
o
° ]
e o
[e]
(o] X ®
o
o k- b
e
-0.50 -0.25 0.00 0.25

AxisA [32.4%)

LEfSe analysis

HFD
BN KGM

Indicators for

g__Phascolarttobacterium;

g_M

HDL-c g Parabatteroides

Results

influence the composition of gut microbiota

indicator analysis

Relahue sbundsnoe

3

3
Indicator vaiue

0.7 1
Indicator value
oTU ID
oTU90
0oTU143
0oTU362

O
I [ OTU156
oTU185
N QTU205
KGM oTU248
QTU249
QTU478
oTU684
[ oTU791

HFD KGM

HFD

Taxonomy

Unclassified Allobaculum
Unclassified Bacteroides
Unclassified Desulfovibrio
Unclassified Bactercides
Unclassified Bacteroides
Bacteroides uniformis
Bacteroides ovatus
Bacteroides fragilis
Unclassified Leuconostocs
Unclassified Phascolarctobacterium
Unclassified Roseburia

Correlation analysis

g rea

TNF-a

W

Bacteroide

Rumipgedccus aljus

g__ Cléstrid

monas
" Alldbachium

Parabacteroides distasonis

GT -@

épinema A -:-
Bacteroidgs-eggerthii 9 Treg? 2 ,
'?' Glin
LDL-c
Cnl\lns tercoris
gic sella @

Change of gut microbiota composition

\QE hila

grmansia

K ia mlphll
giert] . ' bacter
“'n

acidifaciens

Relative abundance (%)

Screening of bacteria strain

Y

KGM as the sole

Microbiota from
HFD mice

100

Oh 48 h

Obesity

carbon source

Others

g__Unclassified_Enterobacteriaceae

g__Ruminococcus
g__Lactococcus
g__Oscillospira
g__Bifidobacterium
g__Dorea
g__Allobaculum
g__Enterococcus
g__Proteus
g__Sutterella
g__Lactobacillus
g__Clostridium
g__Parabacteroides
g__Bacteroides

BHI Medium

Health

20 30

Sanger sequencing

s__Bacteroides ovatus

s__Parabacteroides distasonis{

s_ Clostridium perfringens.
s Bifidobacterium pseudolongum
s Bacleroides uniformis
s__Laclococcus garvieae

s Akkermansia muciniphila

s Bacteroides eggerthi
s__Mucispirillum schaedleri.

s__Ruminococcus gnavus

40 50

Relative abundance (%)

= B ovatus
3 Others

57% B. ovatus

Oh
48h

.
]
L 1
I
]
[ 1
[
T
/e
/1

LDA score

W Health
] Obesity

60 70



tes IR

1a

Bacteroides ovatus treatment allev

dI-VYINOH

-@- HK-B. ovatus

©- Vehicle
-@- B. ovatus

x|

b
o
o e}
-

150

as00n|B poo|q [emu| %

I
o
o
o
o
<

(u

Abx treatment

Iw,7p/Bw) 1190 o NV

12
2
[
>
o
o
X

ﬂv*# -

Time (min)

° HK-B. ovatus

B. ovatus

Vehicle o

o

2.5

- - o o

I
Q
N

(000 uenXx3pP-OLId)
AlIsuajul @0uUadsalon|) aAle|ay

o
[ e 2
o
S &,
) 2, ~
& o %,
1 1 1 S
o o o
[¢5) <

P =0.0717

0.0584

[

P

“ HK-B. ovatus 7

B. ovatus

Vehicle

HFD-FMT

-

Time (min)

KGM-FMT

-

*hk

2]
o =2
oSy
$ O L I
>dT Q 7
o++ —
HHIPIO -3 _ (wy/6d) g1-71 wnies
c
E
| o
E ° 8
H# -2 2 X \v\mv
™ ° 40.
S &
* e 2
AN : *_H EN %,
° % &
“%
ot I T T T T 1 S
A
o o o o o o
n N ()] (e} [32)
— —
(7p/Bw) asoan|b poolg (qwy6d) P4NL wnias
-9 _ o
o [+)] -
.
2 @ g m
£ = I L s o =
38 s g E
¢ ¢ -2 4 ¢ - 3 ¢ ¢ E
= 5
£ =
i o © T
: - =
= [
-3 - S H
LL.
F P
T T T T © 7 ¥ T © T T e
o o o o o o o o o o (=] o o o
o o o o n o n o o (=] o o
< N - - — wn < o N -

()
(p/Bw) asoan|b poo|g

2s09n|6 poo|q fenul %

(7p/Bw) 8soan|b poolg

150+

9509n|6 poojq [eniul %

100+

T
o
wn

90

60

30

———e

Time (min)



volcano plot

mirror plot

Results

Bacteroides ovatus produce IAA
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1. Supplementation with glucomannan alleviates insulin resistance.
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that fortifies intestinal barrier function via the activation of

l Intestinal permeability
and LPS translocation

l Inflammation

intestinal aryl hydrocarbon receptor.

| Insulin resistance
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