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oAl gheiM A e Aok,

1. Bifidobacterium longum CKDB004 #=F <H]

2 ago e ZAES #1)8l7] 938k, Bifidobacterium longum CKDBOO4 w55 HEZ 2
ttl. AAE  Bifidobacterium longum CKDBO04 wFE FHZAAZ AN vAEY gz Adigton,

Bifidobacterium longum CKDBOO4+= 1x10° CFU/ge] sE& Z7{o dE 3o F 23 &3ty ct.

2. Bifidobacterium breve CKDBO02 &3 ZH|

H oatdgo] wE A ES #8867 8k, Bifidobacterium breve CKDB002 T+& @I
orth. BAY Bifidobacterium breve CKDBO02 TFE STAAZ A7 mAEd gz Aduigton,

Bifidobacterium breve CKDBO02: 1x10° CFU/gd] s 2 SHF dg sto 5 23] FF33it).

3. HEIEA AUAE 7= v~ 2d fE E 7 27 B4

T 1& ZFeY v 2dS Ry, FEEE JUrE 8 &4 wWEATE gl 657389 C57BL/6] A
ne 28 FEutol o8 (A, oA FHiEith. BE nkeaES 12/12A17F B/ TR 22+£2T 59
A g AR AMEFeR £EeY. AY APt BE 252 2 S AFEA HAEE 5
EE QY. AL BE aFd uigt J87|hs XA o] 7IZE setddle 1Y 5k A4 AlRE
AT, AsEES AT X5 & woton BE Axls AgA 59 #E 9 AFSS A% 7R
729 AAE myton dHTgu A F243 2 A9 SAS Lotk

H & 3&d A7bd 3 (NAFLD) Ee mf92~= g4 dizat (NC, n=5), H|E3&Ad Adzrd3 (NAFLD) Fi& 2
ola= (WD, n=5), 131 Hloli%"é A7 3 (NAFLD) % 2]ol9} 37 B. Jongum CKDBOO4 -5 A3
o AFHT (BL, n=5)9] Al Jdoz FF3IIAUTE.

S0z A7) NCo| AA Aol=, A7) Wb 2 A7] BLell 7] Ak 2o] (western diet)E 85 &<t AFA
AFASIES s, 371 AY 2ol (western diet)w HI LIS X% (NAFLD) Ed& F=317] 918 A
olar, FEulo) QoA A3 AL ARSI

o] FS wHA (oA, v=)E Tt RS s|AAZT. Y] sAE 2o AFd 3k FAE S
Aslar gl 2L 7F 2AS Byt A9 MES 19,000g00 4 58 EoF fJAIEY sl S EoEdd. o
Fo2 3 A4S wEA #25te] =80T RaF).

La:Rd)

H2AS 109 TEEEHoR aHAZ F FeoR E5S AFsgla, 24 AHAS vl Al

AT, WL A AWrg el HaE e B2 AWS (Steatosis, AWSol o3k A4 22z A
0: <5%, 1: 5~33%, 2: >33~66%, 3: >66%]), 9= (Inflammation, FE IZF WA (foci)9
0: <No foci, 1: <2 foci per 200x field, 2: 2~4 foci per 200x field, 3: >4 foci per
200x field]l), &A1& (ballooning, -fo] ©AE HFE BE [530: None, 1: Few ballooning cells, 2:
Many cells/prominent])® 43} sto] &3l o]& & 1= YERUL.

=
[<)
=
[<)
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[0089]

[0091]

[0093]

[0094]

[0096]

[0097]

[0098]
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¥ 1
Item Score Definition
0 <5%
1 5-33%
Steatosis
2 >33%-66%
3 >66%
0 None
Hepatocyte
Ballooning 1 Few balloon cells
2 Many cells/prominent ballooning
0 No foci
Lobular Infla 1 <2 foci/x200 field
mmation 2 2-4 foci/x200 field
3 >4 foci/x200 field

oz NAS HEE vdzeA AUzt dd A5 JESZ (Non—alcoholic steatohepatitis Clinical
Research Network; NASH CRN)ollA w|&d=z A X7t e] wle]ade] w2 H4 A A (scoring system)E Lot
sto] ARget=dl, oldl wel AE Axe wet 0~3%, &9 W 95 Aol wet 024, THAE T4 WY A
Lol wEh 0~238% Fo] 7} [S3 0~2: Not NASH, 3~4: Borderline, 5~8: NASH] ¥#o= #4351, = 2 2
3t7] 3 2] YERIAT.

X2
i has A" (Steatosis) o= (Inflammation) 3] (Ballooning) NAS A
NC 0 (0) 0 (0) 0 (0) 0 (0)
WD 2 (0) 1.33 (0.58) 1.67 (0.58) 5 (0.1
BL 1 (0) 0.4 (0.52) 0.5 (0.53) 1.9 (0.99)

ol
>~

2 2 47 F 24 YEd A i{ 2 A Ao|=

Aol (WD)ol A W=, 9= 9 =
A FHTE (BL)olA A= = 3
of F &I dE RS BT

AFe A dzat (NOel w8l Mg 2o (western diet)E
3G oy, ¥ wvol B Jongum CKDBO04 5=
B oukm ol B Jongum CKDBOO4 w5

]I

i
(ot

=~
o
=
=)
o

2o #5165 rRNAS NGSE sequencingdt ¥, A wAY
AL AU mAEe] B e oiel vtk 9 olET],
AF7F Ry wpel &is] A7t o] F AR e FA

-

A ¥+ QlAamp fast stool kit (o}, vl=r)& AFE35te] =T}, F=3F DNAE
AA ZadySs ¢s] dAHd JFsle] 165 rRNA 7]WFe] Microbal Taxonomic Profiling ZWES
FAR FZ F AEEAS F A nAES BA4s%eH, olE T AU vAE9

Firmicutes to Bacteroidetes ratio, CHAO, Shannon 59 &u-t}okAd X5} PCoA clustering2

)
<

_12_
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[0100]

[0101]

[0103]

[0104]

[0105]

[0107]

[0108]

[0109]

[0111]

[0112]
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£
o2
o,
=
=
ol
o
ot
N
N
o
2
bt
w
=
)

&= 6ol HERHAA.

FAReZ =, = 694 Yehd RAAH, = Holut (WD) wWdA= AAl U wuAEFAA A&
(phylum Bacteroidetes)®] H|&eo] wro} F/B v]&o] A Aol (NO)o Wl wvla] =tory, 5 2ol
(BL)9] #WollA= F/B Hl&o] AA Aol (NO)9] ¥ o2 353 AL g2,

T, E 7oA Yehd AA", f= AHolat (D)9 WA= AA AU uAEFlA & (Genus) TP el
Aas oy, o5 Aolut (BL)9 BWAE & (Genus) HHAdo]l A4 Aolat (NO)Y W o A3
o) 55t S 1 uf, B el B Jongum CKDBOO4 5 HAHT A% FU vAESF #4389 IJES 319
A A A3 A wvke] digk A, o B X5 237 deS gl & AT

5. AW W ABFe] TP wo] ortA £

271 HAEZC tig \lolomtr] A& FHIGIT. AV HAESC diste 2FuAd AsAdY A=
(sphingolipid signaling pathway), 3% 4| (bile secretion), YA} AIFzAxd A4
(penicillin and cephalosporin biosynthesis), EFFAEdo]E WA (glucosinolate biosynthesis), TGF-
el AMEadd A2 (TGF-beta signaling pathway), 2|9rPlyols (Leishmaniasis), @& H|& (protein
export), 738 OZZAElol= =49 A (Biosynthesis of type I polyketide backbone), & AA} x4
Aol (Transcriptional misregulation in cancer), ZAd &3] (Xylene degradation) % =53 wlo|QHE
g4 (biofilm formation - Pseudomonas aeruginosa) F~i= ZA%tY 1 A34E = 7 X &= 109 YERL

o}

T 7 UA = 100 dvEhd AA"E, F% Aol (WD) EWolAeE ~3duAd AsHdd Z=E (sphingolipid
signaling pathway), #UAB3} AZ2AFY AFA (penicillin and cephalosporin biosynthesis), FF3
A= olE A (glucosinolate biosynthesis), TGF-®lE} X&de Z=2 (TGF-beta signaling pathway) %
gt ols (Leishmaniasis)o] 7Ashgla, @ #)& (protein export), 38 TEZBAEI= =49 A7
4 (Biosynthesis of type I polyketide backbone), & A} &4 Zol (Transcriptional misregulation in
cancer), AA# ® 3] (Xylene degradation) % =5+ Hlo|BE A (biofilm formation - Pseudomonas
aeruginosa)°e] 7t o, #F 2ol (BL)S EWAA = 7] vlolemtAZE A Aol (NO)o &9 FF
of ZHsHA F &5 S s, wheha, 2 W] B, Jongum CKDBOO4 w55 HAY ZF ] vAEF
73] 3 FE Fato] Hwe] A, o 2 Xzl 237t des FAT F AU

6. e hAHAHE SCRAs HE

Bt 671 olsk® A Akl @l A4k (Short chain fatty acids; SCFAs) Al mlAlE<] 8 diA}
AER, A7) SCFAse 237HA 43k, F59A & B58eS diabstes g Fol AdEnt. ofd, ¥ 2y
of #F7F AW vAEFel vAE S Ads] fste], 7] A 2 vhexo] B & diiE ol &d
AF AbE 24 S Fdst. WA, ddEee] 2A e dojio] of 100mgs Aathstuz Hifjo] of
HOoARA 24E o s, veoR, tiue] talE EAge RN Al vAdEe] Aiteks Akl <]
Tk 54 55 FAsiH.

I A% T 11 UA = 12004 vEhd A", gidelA] &1sk SCFAs & Acetic acid, Butyric acid, Valeric
acid, Propionic acid, Iso-butyric acid, Iso-valeric acidE &<¢l3t Az, A7) A ES WD AF oA
NC "j&vru 74389l ow, B, longum CKDBOO4 A1F Aol A= SCFAse] o] fHo=z Fr71Es Bl

7. Q& (indole) WAMIE HAZ

Il vAES EYHESR (tryptophan) thAtell foldh aatE Alesty EHERS Talste] 91E (indole) AR
TS oeke OYE diAbkE skl 9GS vXde A9 dn. o Qe dd diAkAl 24 s 4



[0114]

[0115]

[0117]

[0119]

[0120]
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B} w13 WA = 1764 U AA", WDE WR) NAFLD =
CKDBOO4 41 #oll o3 Z7hehe salaksict.

M
o
X
p
B
)
r o
it

AL E©] B. longum

8. Hlolg &4

A& MEPE Hy 4 U2 BASY. 248 249 17l 4 2 BFEE vlolentA #HAs 93
One-way ANOVA, the Kruskal-Wallis test, 1@l independent sample T-testZ $33t}. #3& PFL <0.05
= A8 §94S degE Hdew 7tFsgd. BE B BA4e SPSS AZES (ver. 19, SPSS Inc.,
Chicago, IL, USA)E A}&3lo] 4=3sit).

gom B owgel 549 YRS 44 A&t v A B A4 AR Aol eiA, ole @
FAH A% WA ugrEd A Bolu], ofo] o) ¥ @@el Wzt AHE Aol okl Fe W
Aoleh, whebd, B wyel AAMel el AVE TFEN aA5e] FrhEel ool gejHtin & Aol
o,

TEYZE

_14_
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HES4

e
=)

B
H

~
B
H

(e

C57BL/6J
6 weeks old male

Adaptation
L 1week |

1
1 week

1 Sacrifice
9 weeks

Normal control

Western diel

Westemn diet + B. longum (1 x 10? CFU/g mixed in water)

B
H
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HES4

e
=)

B
H

Phylum composition

WD

BL

I T T
0.00 0.25 0.50

B Proteobacteria Bacteroidetes
®m Verrucomicrobia m Deferribacteres

B ETC(under 1% in average)

T
0.75 1.00

m  Firmicutes
B Actinobacteria
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k1
N2

= P irmam

Genus composition

T
.00 0.25

Bifidobacterium
Bilophila
KE159571_g
PAC001165_g
PAC000186_g
KE159538_g
PAC000198 g
PAC001063_g
Lactobacillus
PAC002400_g
PAC001073_g
Oscillibacter

L]

I
0.50

Mucispirillum
Clostridium_g21
Desulfovibrio
Anaerotruncus
PAC001068_g
Muribaculum
Pseudoflavonifractor
PAC001485_g
Bacteroides
Alistipes
KE159600 g
Muribaculaceae _uc

Unclassified in higher taxonomic rank

~
o

1
1.00

Akkermansia
Faecalibaculum
Eubacterium_g23
PAC000664_g
PAC002367 g
PAC001112_g
Lachnospiraceae_uc
PAC000661_g
Helicobacter
KE159810_g
Kineothrix
ETC(under 1% in average)

_17_
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o5
F/B ratio
N -y [=2] @ -Q.
o o o o o o
1 1 1 1 ]
= 1+
O -
i
@
Observations
@ 2 I
-] =] 8 g
1 1 J
21 H [ H:
R
5 (T :
(o)
2 1—|
Observations
o - ~N w £ o,
1 1 1 1 J
=z |.I]|:
0 -
)
=
51 b g
2 t—
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5

=

=

o

e
=)

2nd PC

0.25 ;
0.2
0.15
0.1
0.05

-0.05

_19_

-0.4 -0.3 -0.2 -0.1
1st PC

ONC @WD @BL



L

Relative abundance

o o o
Now (3

o
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S5l

e
=)

B
H

1.Organic acids and derivatives

2.Lipids and lipid-like molecules

3.0Organic oxygen compounds
4.0rganoheterocyclic compounds
S.Benzenoids

6.Nucleosides, nucleotides, and analogues
7.Phenylpropanoids and polyketides
8.0rganic nitrogen compounds

9.Homogeneous non-metal compounds
HE 10. Alkaloids and derivatives

i
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k1
N2
©

2,5-dihydroxypyrazine: “—‘

5-Hydroxyindole-3-acetic acid-

Azelaic acid4
Iso-Valeric acid4

| Organic acids
and derivatives

Organic oxygen

Organocheterocyclic
compounds
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5

=

=

o

e
=)

-log10 (p value)

B. longum vs Western
Normal vs Western

» s e
.
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Log10 ({relative abundance)
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HI12

Log10 (relalive abundance)
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2

Log10 (relative abundance)
(o]

Indole-3-lactic acid

8]

Log10 (relative abundance)
o iy

(8.}

T T

NC WD BL

Indole-3-acrylic acid

NC WD BL
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Log10 (relative abundance)

Log10 (relative abundance)

Indole-3-acetic acid

T

NC WD BL

Indole-3-pyruvic acid

. ,';
v L

1

NC WD BL
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EHI15

Lag10 (relative ahundance)

Indole-3-propionic acid
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S-Hydroxyindole-3-acetic acid
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