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Table S1 
The read depth,mapping rate and sequencing quality for each sample of metagenomic sequencing.
[image: C:\Users\bella\Desktop\S Table 1-New_页面_1.tiff]

Table S2
Primer sequences.
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Fig. S1. Body weight of 4-week control and MCD-fed mice with or without administration of PTH. *P < 0.05, ***P < 0.001. MCD: methionine- and choline-deficient diet; PTH: Pien Tze Huang.
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Fig. S2. Serum TNFα and IL-6 levels in mice fed with NC and MCD for 4 weeks with or without PTH supplement. ***P < 0.001. NC: normal chow.
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Fig. S3. PTH ameliorated 5-day MCD diet-induced mice steatohepatitis. (a) Experimental design for mice fed with control, MCD with or without PTH supplement for 5 days; (b) representative H&E staining from liver sections of mice fed with control and MCD diet with or without PTH supplement under antibiotics; (c) hepatic triglyceride, TBARS, serum ALT and AST levels from liver sections of mice fed with control and MCD diet with or without PTH. ***P < 0.001. 
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Fig. S4. The mirror plot of MS/MS spectra (upper, black) and reference spectra (lower, red) for the differential metabolites annotation.
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Fig. S5. The mirror plot of MS/MS spectra (upper, black) and reference spectra (lower, red) of PTH by LC/MS.
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Fig. S6. PTH could not ameliorate HFHC-induced steatohepatitis in mice with gut microbiota depletion. (a) Experimental design for mice fed with NC, HFHC with or without PTH supplement under antibiotics cocktail treatment; (b) representative H&E staining (arrows, inflammatory cells) from liver sections of mice fed with NC and HFHC diet with or without PTH supplement under antibiotics. Histological scoring was performed; (c) hepatic TBARS from liver sections of mice fed with NC and HFHC diet with or without PTH supplement under antibiotics. *P < 0.05, **P < 0.01, ***P < 0.001.
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Fig. S7. PTH could not ameliorate MCD-induced steatohepatitis in mice with gut microbiota depletion. (a) Experimental design for mice fed with control, MCD with or without PTH supplement under antibiotics cocktail treatment; (b) representative H&E staining (arrows, inflammatory cells) from liver sections of mice fed with control and MCD diet with or without PTH supplement under antibiotics. Histological scoring was performed; (c) hepatic TBARS, triglyceride, serum ALT and AST levels from liver sections of mice fed with control and MCD diet with or without PTH supplement under antibiotics. *P < 0.05, **P < 0.01, ***P < 0.001.

[image: C:\Users\bella\Desktop\S Figure 8.tiff]
Fig. S8. Metagenomic sequencing analysis of stool from HFHC-fed mice treated with PTH or PBS control. Antibiotic cocktail was used to deplete the gut microbiota.

image4.tiff
* k¥

* k¥

PTH

PBS PBS
NC

150 —

I
o]
o
—

(lw/Bd) 971 winieg

T
PBS PBS PTH

NC

400 -
200 —

(lwyBd) P4NL wnieg

MCD

MCD




image5.tiff
(a) c57BL/6

Sacrifice
_® L 4

4.6 weeks  Control + PBS [_Control | Control + PBS_(daily gavage) 1
MCD +PBS Control MCD + PBS (daily gavage]
MCD +PTH [ Control | MCD + PTH_(540mglkg) (daily gavage) |
b 0 5d
(®) Control MCD
PBS PBS PTH

(c)
2
k=] 150 a
™ 0
§e z 3
7:_2 'u<_:| 8100
5o o® =
i i
o~ o c
I TT o
PBS PBS PTH PBS PBS PTH
Control MCD Control  MCD
250+ sk ook 800
LS = rrx RAK
5. 200 S s00 !
= 1504 [
5 2 400
< 100 £
E S
g 50 g 200
«n 0- o
PBS PBS PTH PBS PBS PTH

Control ~ MCD Control  MCD




image6.tiff
(a) Tauroursodeoxycholic acid (TUDCA)

10000

= m/z: 498.289 498.3
‘B w4 RT (second):127.332
=
i
2
B oo
o]
o 498.3
Mass to charge ratio (m/z)
(¢) Glycocholic acid (GCA)

"1 miz: 464.3018 4643
2.4 RT (second):271.972
2 74
2 |
£ o T
© 74
2
5 o]
£, 464.3]

Mass to charge ratio (m/z)
(e) Chenodeoxycholic acid (CDCA)
10000
m/z: 391.2852 391.3

Zu{ RT (second):137.016
b3 3543
E - - T
) 3543
2
E 5000
& 391.3

10000

69000 154075 259150 20228 w9300

Mass to charge ratio (m/z)

(b) Taurodeoxycholic acid (TDCA)

. 7 mfz: 500.304 464.3
k7 RT (second): 148.087 482.3
2 o0
S 126 500.
= w1 L |
%) T i || T T
Z | |500.
T omq 482.3
4 126 464.3
10000
44000 158075 2150 asz2s so0500
Mass to charge ratio (m/z)
(d) Taurocholic acid (TCA)
10000
iz 5142839 514.3
o AT (socond) :200.398
E s
=y
B
£ o
<
=
B o0
kol
4 514.3
10000

54400 169.425 284450 390475

Mass to charge ratio (m/z)

514500





image7.tiff
(@)

(d)

()

Ginsenoside Rg1

(b)

Ginsenoside Rg2

(©)

Ginsenoside Rg5

1z w15 4501 o ' . sl “ M iz 767 4811
R (sacand) 205,913 o e 517 576 W R (second 3814535
£ z” g-
H e e g i g
< | gL | g
E ows - 2 i ] A edebe T T TT
g - - z wvraas 3
T ., & o “
Mass to charge ratio (miz) (@ Mass to charge ratio {m/z) ) Mass lo charge ralio (miz)
e . .
Ginsenoside Rf Ginsenoside Rb1 Ginsenoside Rb3
. - . miz 11096063 -
miz 154916 o RT (second}:722.7605 vz 1120.5058 rrss
R (secondl: 2937116 150 RT (socond) 176.9605
z z
2 g - o g - o
R o gL £ |
= - y T R I i | T " 2
A EED e s 5 H
3 e
Mass (0 charge ralio (miz) Mass to charge ratio (miz) Mass b charge ratio iz}
) (i) )
Ginsenoside F2 (M) e acia Chenodeoxycholic acid
vz 8295005 waam “f iz 407.2608 arar 1 iz 3012067 s
RT {sevond 463.08 5 | T (second S0773 RT (second)431.1945
E rmsaan 2 ., F-a
E | v 2 H
£ L | 2, 5
E [ oow . T £ 2
3 = ssery S k|
E &
& . - & .
Mass (o charge ralio (m/z) Mass (o charge ralio (m/z) Mass (o charge ralio (m/z)
Hyodeoxycholic acid (k) Gentisic acid (1y Lithocholic acid
wf iz 3012867 ) iz 1530160 00 | miz: 3752018 o
RT (second):761.185 e RT (second): 40.4327 . RT (second): 607.706
g 2 2
<. 2 2
2 i £
H E g
2| “ Ty

Mass to charge ratio {miz)

Mass to charge ratio (m/z)

Mass Lo charge ratio {miz)




image8.tiff
(a)

NC + Antibiotics | Normal chow + Antibiotics + PBS (daily gavage) |
C57BL/6 H'_:HC_ HFHC diet + Antibiotics + PBS (daily gavage) |
ny 4 +Antibiotics
4.6 weeks . HFHC | HFHC diet + Antibiotics + PTH (540mg/kg) (daily gavage) |
+Antibiotics+PTH
12 weeks
(b)
Antibiotics C
NC HFHC *
200 |‘LLL .

2 3’ 150
<@

E g 100
22

® QO so0

PBS PBS PTH
NC HFHC
NC + antibiotics HFHC + antibiotics HFHC + PTH + antibiotics Antibiotics

Steatosis 0.00+0.00 0.80+0.42" 1.11£0.33"

Necro-inflammation .09+ 0.00 0.50 £ 0.71™ 0.930.31™





image9.tiff
(a)

C57BL/6 Control + Antibiotics I Control diet + Antibiotics + PBS (daily gavage) I
== . MCD + Antibiotics | MCD diet + Antibiotics + PBS (daily gavage) |
4-6 weeks

MCD + Antibiotics + PTH | MCD diet + Antibiotics + PTH (540mglkg) (dally gavage) |
0

4 weeks

(b) Antibiotics

Control + MCD + L
antibiotics antibiotics  MCD + PTH + antibiotics
Steatosis 0.00+0.00 3.00+0.00** 2.90+0.32°
Necro-inflammation  0.00 + 0.00 2.90+0.32"" 2.80+0.42***
(©) — .
P 1500 % 200
< . = 2 23 .
S s00 v =) 2 40 55 150 T
[art la 1000 g S E=
é 400 < E 3 2 % 100
s E o g€
5 o 500 = o c
o 200 3 o 30 I~ 50
. T
Q.
0 o 8 2 [}
PBS PBS PTH PBS PBS PTH PBS PBS PTH PBS PBS PTH
Control MCD Control MCD Control _MCD Control MCD

Antibiotics Antibiotics Antibiotics Antibiotics




image10.tiff
HFHC
PBS PBS + antibiotics PTH PTH + antibiotics

-

' Bacillus muralis

 Lactobacillus fuchuensis

' Lactococcus sp. KACC 19320

' Clostricium butyricum

' Bacillus sp. INLA3E

' Bacillus pseudomycoides

' Bacillus sp. DSL_17

Streptococcus salivarius

| Bacillus mesonae

' Lactobacillus plantarum

Streplococcus pasteurianus
' Bacillus sp. JAS24 2

Streplococcus australis

Streptococcus porcinus

 Bacillus circulans

' Bacillus luti

Streplococcus infantarius

' Bacillus cytoloxicus

' Bacillus lehensis

' Lactobacillus futsaii

' Clostridium hirano

' Clostridium baratii

' Clostridium perfringens

' Lactococeus lactis

' Bacillus butanolicorans

Streptococcus vestibularis

| 1

~ Lactococcus piscium
Streptococcus urinalis

~ Lactobacillus acidophilus

' Lactobacillus murinus

~ Lactococcus phage TP901_1
 Bacillus caldolyticus





image1.tiff
Classified | Chordate | Artificial | Unclassified | Microbial | Bacterial | Mapping | Viral Fungal | Protozoan
Sample | Raw reads | Raw data(G) Effective(%) | Error(%) | Q20(%) | Q30(%) | GC(%) | Clean reads | reads reads reads reads reads reads rate reads reads reads
S101 80934240 | 12140136000 99.85 0.03 97.86 9342 47.24 38,102,110 | 44.40% 0.37% 0% 55.60% 44% 43.80% 99.55% 0.03% | 0% 0%
S102 74557224 | 11183583600 99.9 0.03 97.63 92.89 4631 35,720,258 | 48.60% 0.47% 0% 51.40% 48.10% 47.90% 99.58% 0.03% | 0% 0%
S103 74116288 | 11117443200 99.92 0.03 97.76 93.05 4838 36,025,658 | 44.20% 0.36% 0% 55.80% 43.80% 43.60% 99.54% 0.03% | 0% 0%
S105 77747786 | 11662167900 99.91 0.03 97.63 92.79 49.04 37,600,174 | 49.60% 0.31% 0% 50.40% 49.30% 49.10% 99.59% 0.02% | 0% 0%
S106 82420610 | 12363091500 99.93 0.03 97.9 93.53 48.71 40,029,032 83.50% 0.08% 0% 16.50% 83.40% 83.30% 99.88% 0.00% | 0% 0%
S107. 11331346 | 1699701900 99.88 0.03 98.03 93.84 4833 33,751,344 87.70% 0.07% 0% 12.30% 87.60% 87.60% 100.00% | 0.00% | 0% 0%
S108 73841406 | 11076210900 99.91 0.03 98.02 93.8 48.05 28,682,037 89.50% 0.08% 0% 10.50% 89.30% 89.30% 100.00% | 0.00% | 0% 0%
S109 76446390 | 11466958500 99.11 0.03 97.95 93.77 46.12 34,804,871 82.10% 0.10% 0% 17.90% 81.90% 81.90% 100.00% | 0.00% | 0% 0%
S110 7734224 1160133600 99.88 0.03 97.92 93.75 46.84 33,970,982 38.70% 0.50% 0% 61.30% 38.20% 38% 99.48% 0.02% | 0% 0%
Si11 71220988 | 10683148200 99.76 0.03 97.72 93.16 4748 24,443,800 | 42.40% 0.40% 0% 57.60% 42% 41.70% 99.29% 0.02% | 0% 0%
S112 72400848 | 10860127200 99.84 0.03 97.98 93.66 4729 30,219,896 | 49.70% 0.39% 0% 50.30% 49.30% 49.10% 99.59% 0.02% | 0% 0%
S113 72707272 | 10906090800 99.22 0.03 97.74 9335 46.37 30,894,636 50.20% 0.47% 0% 49.80% 49.70% 49.50% 99.60% 0.03% | 0% 0%
S115 70218782 | 10532817300 99.65 0.03 97.71 93.12 46.39 39,574,798 38% 0.49% 0% 62% 37.50% 37.20% 99.20% 0.03% | 0% 0%
S116 80362148 | 12054322200 99.48 0.03 97.54 92.64 44 .87 29,787,092 55.50% 0.27% 0% 44.50% 55.20% 55% 99.64% 0.02% | 0% 0%
S118 85915314 | 12887297100 99.76 0.03 97.66 92.9 4737 34,025,152 38.30% 0.43% 0% 61.70% 37.90% 37.70% 9947% 0.02% | 0% 0%
S119 74279856 | 11141978400 99.47 0.03 97.7 93.08 48.24 24,185,011 99.60% 0.01% 0% 0.38% 99.60% 99.60% 100.00% | 0.00% | 0% 0%
S120 75810220 | 11371533000 99.75 0.03 97.38 92.26 47.79 22,383,601 99.70% 0.01% 0% 0.29% 99.70% 99.70% 100.00% | 0.00% | 0% 0%
S121 44273026 | 6640953900 99.08 0.03 97.44 92.76 5093 38,042,810 97% 0.00% 0% 3.02% 96.90% 96.90% 100.00% | 0.00% | 0% 0%
S122 79014340 | 11852151000 98.49 0.03 97.57 93.17 49.24 26,690,629 99.30% 0.02% 0% 0.70% 99.30% 99.20% 99.90% 0.00% | 0% 0%
S123 78660972 | 11799145800 99.89 0.03 97.87 9347 55.19 18,948,617 99.80% 0.01% 0% 021% 99.80% 99.80% 100.00% | 0.00% | 0% 0%
S124 70745542 | 10611831300 99.19 0.03 97.78 93.5 52.54 20,666,399 99.90% 0.01% 0% 0.13% 99.80% 99.80% 100.00% | 0.00% | 0% 0%
S125 77851224 | 11677683600 98.94 0.03 97.53 92.83 50.59 26,850,787 99.60% 0.01% 0% 045% 99.50% 99.50% 100.00% | 0.00% | 0% 0%
S126 76339996 | 11450999400 98.63 0.03 97.12 92 4743 25,148,353 35.40% 0.49% 0% 64.60% 34.90% 34.70% 99.43% 0.03% | 0% 0%
S128 62216790 | 9332518500 98.7 0.03 97.21 92.26 48.65 29,987,927 | 41.70% 0.47% 0% 58.30% 41.20% 41% 99.51% 0.03% | 0% 0%
S130 76147892 | 11422183800 98.99 0.03 97.71 93.38 50.28 34,738,228 | 46.20% 0.36% 0% 53.80% 45.90% 45.60% 99.35% 0.02% | 0% 0%
S131 68231588 | 10234738200 99.35 0.03 97.36 92.28 46.01 33,418,389 62.30% 0.21% 0% 37.70% 62% 61.90% 99.84% 0.02% | 0% 0%
S134 85252480 | 12787872000 99.09 0.03 97.44 92.54 46.14 32,580,390 | 48.60% 0.29% 0% 51.40% 48.30% 48.10% 99.59% 0.02% | 0% 0%
S135 69675858 | 10451378700 99.51 0.03 97.69 92.97 47.17 27,986,419 38.70% 0.42% 0% 61.30% 38.30% 38.10% 99.48% 0.03% | 0% 0%
S136 76780200 | 11517030000 99.75 0.03 97.44 9244 48.54 22,360,498 57.80% 0.37% 0% 42.20% 57.50% 57.30% 99.65% 0.02% | 0% 0%
S137 70807856 | 10621178400 99.76 0.03 98.07 94 50.57 27,334,818 98.50% 0.03% 0% 1.54% 98.40% 98.30% 99.90% 0.00% | 0% 0%
S138 63050350 | 9457552500 99.72 0.03 97.81 93.27 4948 21,774,896 99.90% 0.01% 0% 0.10% 99.90% 99.90% 100.00% | 0.00% | 0% 0%
S139 10243162 | 1536474300 99.44 0.03 97.26 92.25 4734 30,651,335 99.80% 0.00% 0% 0.19% 99.80% 99.80% 100.00% | 0.00% | 0% 0%
S140 66522754 | 9978413100 99.05 0.03 97.51 92.72 46.51 32,891,541 99.80% 0.01% 0% 0.23% 99.70% 99.70% 100.00% | 0.00% | 0% 0%
S141 64639138 | 9695870700 99.27 0.03 97.99 93.95 513 26,897,752 99.80% 0.00% 0% 0.19% 99.80% 99.80% 100.00% | 0.00% | 0% 0%
S143 6372730 955909500 98.74 0.03 97.54 93.13 4923 36,100,563 60.60% 0.45% 0% 39.40% 60.10% 59.90% 99.67% 0.02% | 0% 0%
S144 70888592 | 10633288800 98.82 0.03 96.8 9131 4747 26,974,550 | 47.60% 0.45% 0% 5240% 47.20% 46.90% 99.36% 0.02% | 0% 0%
S145 81626784 | 12244017600 98.98 0.03 97.36 9248 48.91 26,946,383 40.30% 0.52% 0% 59.70% 39.80% 39.60% 99.50% 0.03% | 0% 0%
S146 76371656 | 11455748400 99.41 0.03 97.67 93.08 51.71 27,753,207 36.20% 0.74% 0% 63.80% 35.50% 35.20% 99.15% 0.04% | 0% 0%
S147 92309408 | 13846411200 99.11 0.03 97.48 92.71 50.99 22,265,445 44 40% 0.58% 0% 55.60% 43.80% 43.60% 99.54% 0.03% | 0% 0%
S148 68789534 | 10318430100 99.31 0.03 97.64 93.05 51.81 29,330,825 58.90% 0.45% 0% 41.10% 58.50% 58.30% 99.66% 0.02% | 0% 0%
S149 81574290 | 12236143500 99.18 0.03 97.26 92.27 51.29 17,651,631 99.70% 0.02% 0% 033% 99.60% 99.60% 100.00% | 0.00% | 0% 0%
5151 67630614 | 10144592100 | 9897 0.03 9722 ] 92.06 | 4449 | 19,181,792 | 99.50% | 0.02% 0% 0.49% 99.50% | 99.50% | 100.00% | 0.00% | 0% 0%
S152 76460550 [ 11469082500 99.76 0.03 97.4 92.21 4423 31,080,778 99.70% 0.01% 0% 0.33% 99.60% 99.60% 100.00% | 0.00% | 0% 0%
S153 60068234 | 9010235100 99.39 0.03 97.6 92.93 46.21 27,590,199 99.70% 0.01% 0% 0.35% 99.60% 99.60% 100.00% | 0.00% | 0% 0%
S155 8064576 1209686400 99.37 0.03 97.03 91.84 45.55 25,460,613 99.10% 0.02% 0% 0.87% 99.10% 99.10% 100.00% | 0.00% | 0% 0%
S157 8588738 1288310700 9932 0.03 97.37 92.58 44.54 29,384,297 99.70% 0.01% 0% 0.26% 99.70% 99.70% 100.00% | 0.00% | 0% 0%
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Primer name

Sequence (5°-37)

Fxr-F

Fxr-R

Fgf15-F

Fgfl15-R

Cyp7al-F

Cyp7al-R

Cyp27al-F

Cyp27al-R

Cyp7bl-F

Cyp7b1-R

GAPDH -F

GAPDH -R

Lactobacillus acidophilus-F
Lactobacillus acidophilus-R
Lactococcus lactis-F
Lactococcus lactis-R
Universal Eub341-F
Universal Eub534-R

CCCCTGCTTGATGTGCTAC
CGTGGTGATGGTTGAATGTC
TGTTTCACCGCTCCTTCTTT
TCTACATCCTCCACCATCCTG
CTGGGCTGTGCTCTGAAGT
GGGAGTTTGTGATGAAGTGGA
TCCCAGTGTCTTTCCTGAGC
CACAGAGCCGAATGGATGTA
TGAGGTTCTGAGGCTGTGC
TGGAGGAAAGAGGGCTACAA
TGTGAACGGATTTGGCCGTA
ACTGTGCCGTTGAATTTGCC
GAAAAGTAGTGTGGGCTACCGT
ACTGCAGCTAACATGCCAAATC
AGAGTTTGATCCTGGCTCAG
GGGATCATCTTTGAGTGAT
CCTACGGGAGGCAGCAG
ATTACCGCGGCTGCTGGC
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