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Table S1. Compositions of modified Lieber-DeCarlicontrol and ethanol liquid diets for step-wise

feeding procedure.

Control Ethanol Ethanol Ethanol Ethanol

Weeks 1-8 1-2 3-4 5-6 7-8
Ingredients (g/L)

Casein 36.8 36.8 36.8 36.8 36.8
L-Cystine 0.5 0.5 0.5 0.5 0.5
DL-Methionine 0.3 0.3 0.3 0.3 0.3
Corn oil 34.8 34.8 34.8 34.8 34.8
Safflower oil 3.0 3.0 3.0 3.0 3.0
Cellulose 10.0 10.0 10.0 10.0 10.0
Choline bitartrate 0.53 0.53 0.53 0.53 0.53
Salt mix 8.75 8.75 8.75 8.75 8.75
Vitamin mix 2.5 2.5 2.5 2.5 2.5
Maltose dextrin 115.2 33.1 30.6 28.1 25.6
Ethanol - 50.0 51.4 52.9 54.3

Calories (% of total calories)

Protein 16 16 16 16 16
Fat 34 34 34 34 34
Carbohydrate 50 15 14 13 12
Ethanol - 35 36 37 38

Total 100 100 100 100 100




Table S2. Metabolites identified in gastrointestinal contents derived from LC-TOFMS analysis.

Retention time

No. Compound Pathway Library* (min) m/z

1 Acetylcholine Alcohols and Polyols Std 3.70 147.1129
2 Choline Alcohols and Polyols Std 4.10 105.107
3 5'-Hydroxy cotinine Alkaloids and Derivatives HMDB 7.27 191.0845
4 Cotinine Alkaloids and Derivatives Std 4.15 177.0968
5 3-Dehydroxycarnitine Alkylamines HMDB 4.43 146.1167
6 Carnitine Alkylamines Std 4.21 162.1095
7 2-Aminomuconic acid semialdehyde Amino Acids and Derivatives HMDB 4.16 142.0464
8 2-Methylbutyrylglycine Amino Acids and Derivatives HMDB 20.92 158.0827
9 3,4-Dehydro-DL-proline Amino Acids and Derivatives Std 4.35 114.0648
10 3,4-dihydroxyphenylalanine Amino Acids and Derivatives Std 4.18 198.0848
11 3-Methylhistidine Amino Acids and Derivatives HMDB 24.08 170.0962
12 Alanine Amino Acids and Derivatives Std 4.15 90.05414
13 Arginine Amino Acids and Derivatives Std 4.06 175.1166
14 Argininic acid Amino Acids and Derivatives HMDB 4.95 176.1027
15 Aspartic acid Amino Acids and Derivatives Std 4.12 134.0421
16 Aspartylysine Amino Acids and Derivatives HMDB 20.40 262.1386
17 Citrulline Amino Acids and Derivatives Std 3.90 174.0871
18 Cystine Amino Acids and Derivatives Std 3.69 239.021
19 Delta-hydroxylysine Amino Acids and Derivatives Std 3.94 161.0775
20 Gamma-Aminobutyric acid Amino Acids and Derivatives Std 3.91 102.0747
21 Glutamic acid Amino Acids and Derivatives Std 4.20 148.0599
22 Hexanoylglycine Amino Acids and Derivatives HMDB 3.71 172.1018
23 Homocitrulline Amino Acids and Derivatives HMDB 20.26 190.1201
24 L-beta-aspartyl-L-glycine Amino Acids and Derivatives HMDB 3.81 191.0667
25 L-beta-aspartyl-L-leucine Amino Acids and Derivatives HMDB 7.00 247.1291
26 L-gamma-glutamyl-L-leucine Amino Acids and Derivatives HMDB 20.38 261.1421
27 L-gamma-glutamyl-L-valine Amino Acids and Derivatives HMDB 20.25 247.1265
28 N6,N6,N6-Trimethyl-L-lysine Amino Acids and Derivatives HMDB 18.70 187.1408
29 N-Alpha-acetyllysine Amino Acids and Derivatives HMDB 19.96 187.1122
30 Ornithine Amino Acids and Derivatives Std 3.77 131.0818
31 Proline Amino Acids and Derivatives Std 4.44 116.0705
32 Selenohomocysteine Amino Acids and Derivatives HMDB 3.59 180.9678
33 Succinyladenosine Amino Acids and Derivatives HMDB 20.03 384.1171
34 Threonine Amino Acids and Derivatives Std 4.13 120.0617
35 Imidazoleacetic acid Azoles HMDB 18.23 127.049
36 Benzaldehyde Benzaldehydes HMDB 20.03 107.0488
37 4-Hydroxy-3-methylbenzoic acid Benzoic Acid and Derivatives HMDB 19.50 153.0598
38 5-Hydroxykynurenamine Benzoic Acid and Derivatives HMDB 3.93 179.0809
39 Monoisobutyl phthalic acid Benzoic Acid and Derivatives HMDB 24.74 221.0822
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276.1537
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Glucuronic acid

Neuraminic acid
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Erythritol
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Taurine
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Biotin sulfone
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Sugar Alcohols
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Sulfonic Acids and Derivatives
Tetrapyrroles and Derivatives
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Std
Std
HMDB
HMDB
HMDB
Std
Std
HMDB
HMDB

3.97
3.87
19.55
3.92
19.95
3.60
3.80
20.51
4.65
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193.0493
268.1045
367.1115
121.0504
110.0091
124.0259
595.3462
277.0895

*std, metabolitesvalidated by reference standards; HMDB, annotated with Human

Metabolome Database (HMDB)



Table S3. Short chain fatty acids in gastrointestinal contetns of control rats and rats with ethanol consumption for 8 weeks (umol/g

wet wt).
Gl tract Group Acetic acid Propionic Acid Isobutyric Acid Butyric Acid 2-methlbutanoic Isovaleric Acid Valeric Acid Caproic Acid Heptanoic Acid
(2-methlpropanoic acid (3-methlbutanoic (pentanoic (Hexanoic acid)
acid) acid) acid)
Stomach Control 0.053 +0.025 0.211+0.167 0.058 +0.027 0.093 +£0.038 0.081+0.052 0.005 +0.004 0.027 +£0.113 0.005 +0.003 0.003 +0.001
Ethanol  0.323+0.093** 0.299+0.108 0.036 +0.007 0.372+0.201 0.103 +0.051 0.004 +0.001 0.022 +0.006 0.008 +0.007 0.003 +0.002
Duodenum  Control ~ 0.003 +0.003 0.010+0.007 ND ND ND ND ND ND ND
Ethanol  0.003 +0.002 0.005 +0.001 ND ND ND ND ND ND ND
Jejunum Control 0.059+0.111 0.052 £0.011 ND ND ND ND ND ND ND
Ethanol  0.068 +£0.015 0.059+0.016 ND ND ND ND ND ND ND
lleum Control 2.439+0.537 4.559+0.670 0.082+0.014 0.256 +£0.035 0.254 +£0.037 0.862+0.127 0.183 +0.062 0.004 +0.001 0.023 +£0.003
Ethanol  6.176+1.532***  2.768+0.679** 0.057 +0.012* 0.250+0.047 0.169 +0.029** 0.5650.077*** 0.101+0.011* 0.004 +0.002 0.015 +0.002**
Cecum Control 68.030 +4.689 9.071+0.912 0.631+0.064 11.679 £ 2.497 0.343 +£0.095 0.678+0.116 0.596 +£0.109 0.103+0.113 0.026 +0.015
Ethanol  98.507+23.149* 5.660+0.582***  0.579+0.097 3.917+1.057***  0.334+0.089 0.702£0.144 0.666 +£0.139 0.497+0.084***  0.133 £ 0.045**
Colon Control 3.302+0.713 3.965+0.832 0.261+0.029 8.406+1.918 0.508 +0.078 0.058 £0.017 0.070+0.015 0.059 +0.055 0.012 +0.002
Ethanol  2.383+0.348* 1.378£0.259***  0.128+0.016*** 1.408+0.403***  0.108+0.033*** 0.019+0.008*** 0.068 +0.053 0.040 £ 0.015 0.009 +0.003
Rectum Control 2.175+0.416 2.578+0.633 0.171+0.025 5.335+1.966 0.439+0.080 0.049 £ 0.008 0.053 +£0.011 0.150 + 0.085 0.030+0.030
Ethanol  1.858 +0.406 1.419+0.295** 0.11240.012*** 1.579£0.333***  0.140£0.039*** 0.019£0.003*** 0.068 £ 0.044 0.049+0.021**  0.009 +0.003

ND, Non-detectable. Values are presented as mean +SD (umol/gwet wt).

* Significantly differentfrom control group. * P<0.05; ** P<0.01; *** P<0.001.



Table S4. Branched chain amino acids in gastrointestinal contents of control rats and rats with

ethanol consumption for 8 weeks (umol/gwetwt).

Gl tract Group Valine Leucine Isoleucine

Stomach Control 0.016 £0.003 0.046 £0.011 0.011 +£0.003
Ethanol 0.046 +0.015* 0.057 +£0.019 0.053+0.021*

Duodenum Control 6.023 £6.725 3.283£3.429 7.297 £8.562
Ethanol 1.407 £0.196 0.846 £0.190 1.417 £0.168**

Jejunum Control 5.087 £0.689 1.906+0.268 6.686 +0.633
Ethanol 3.954+1.361 1.334+0.368* 4.149 £1.239%**

lleum Control 15.266 £3.705 5.272+1.527 13.821+3.210
Ethanol 4.456 £2.952%** 1.467 £1.121%** 4.200+2.789**

Cecum Control 3.076 £1.342 0.845+0.391 2.986 +1.406
Ethanol 0.816+0.279** 0.256 +0.083** 0.846 +0.336**

Colon Control 0.324 +£0.145 0.162 +0.051 0.375+0.145
Ethanol 0.093 +£0.027** 0.049 £0.015*** 0.120+0.028**

Rectum Control 0.264 +£0.046 0.156 £0.031 0.332+0.081
Ethanol 0.093 £0.032%** 0.053 £0.018*** 0.120+£0.032**

Values arepresented as mean £ SD (umol/g wet wt).

* Significantly different from control group. * P<0.05; ** P<0.01; *** P<0.001.
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Figure S1. PCA scores plot obtained by analysis of contents from 7 gut compartments including
stomach, Duodenum, Jejunum, lleum, Cecum, Colon, and Rectum of control rats (A) and rats

under chronic ethanol consumption (B).
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Figure S2. Metabolic profiles (A-G) in Gl contents (A, stomach; B, Duodenum;C, Jejunum; D, lleum; E, Cecum; F, Colon; G, Rectum) of
control rats. Values are mean intensities £+ SEM measured using LC-MS. * P < 0.05 differentfrom stomach concentration of the

same metabolite.
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Figure S3. Metabolic profiles (A-G) in Gl contents (A, stomach; B, Duodenum; C, Jejunum; D, lleum; E,

Cecum; F, Colon; G, Rectum) of control rats and rats with chronic ethanol consumption. Values are mean

intensities + SEM measured using LC-MS. # P < 0.05 different from stomach concentration of the same

metabolite. * p < 0.05 vs. Control group.

12



1.0E+06
A 9.0E+0S
8.0E+05
7.0E+05
6.0E+05

1 Stemach = Control
S5.0E+05 -

= Ethanol

a.0e+05
3.0E405
2.0E405
1.0E+05
0.0E+00
2.SE+06 Jpuodenum

Intensity

2.0E+06 -

1.SE+06

1.0E+06 4

Intensity

S5.0E+05

0.0E+00 -
L4E+06 1 jejunum

1.2E+06
1.0E+06 -
8.0E+05 -
6.0E+05
4.0E+05 -
2.0E+05 -
0.0E+00 - ——

2.5E+06 o

0

Intensity

v]
g
c
3

2.0E+06

1.5E+06 -
1.0E406 -
5.0E+05
0.0E+00 -
E 8.0E+06 qCcecum

7.0E+06

1.0E+06 -
0.0E+00 -
F B8.0E+06 1 Colon
7.0E+06
6.0E+06 -
K 5.0E+06 -
4.0E+06
3.0E+06 -
2.0E+06 -
1.0E+06 -
0.0E+00 -

Intensity

6.0E+06
S5.0E+06
4.0E+06
3.0E+06
2.0E+06

Intensity

Intensity

G L6E+07 TRectum

1.4E+07
>~ 1.2E+07
=
wy L1L.OE+O07
=
& B8.0E+06
=
< e6.0e406

4.0E+06

2.0E4+06 -

0.0E+00 ~ ~

< <
S @Q = s°§°
S T <
& Sl
) 12
< ¢Q
S
&

<

Figure S4. Alteration of phenol and derivatives profiles (A-G) in Gl contents (A, stomach; B,
Duodenum; C, Jejunum; D, lleum; E, Cecum; F, Colon; G, Rectum) due to ethanol consumption.

Values are mean intensities + SEM measured using LC-MS. *P < 0.05 vs. Control group.
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Figure S5. The composition of short chain fatty acids in gastrointestinal contents of control rats (upper panel) and ethanol treated
rats (under panel). A, stomach; B, Duodenum; C, Jejunum; D, lleum; E, Cecum; F, Colon; G, Rectum.
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