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Control (n=25) Polyps (n=35)
Microbial families (% Abundance)
Bifidobacteriaceae 13.05+£13.25 11.13 £11.83
Peptostreptococcaceae 6.04 +8.06 5.12+5.30
Prevotellaceae 3.42+6.29 3.86 £ 8.22
Lachnospiraceae 19.82+7.29 21.98 +8.99
Coriobacteriaceae 6.14+4.13 10.31+£9.05
Enterobacteriaceae 2.98+5.09 1.08 £2.78
Bacteroidaceae 4.95+6.83 4.32+4.45
Ruminococcaceae 12.43£4.27 11.95+5.40
Veillonellaceae 1.30£1.63 2.39+4.83
Akkermansiaceae 0.59+1.04 1.41+3.50
Streptococcaceae 1.63+£3.31 0.87+1.30
Methanobacteriaceae 1.75+£2.67 1.57£2.73
Eggerthellaceae 3.25+1.95 4.04+2.13
Erysipelatoclostridiaceae 117+1.14 1.40 £ 1.66
Erysipelotrichaceae 1.63+1.97 1.50+2.18
Clostridiaceae 0.78£0.48 1.01+0.86
Oscillospiraceae 2.64+1.51 2.22+1.60
Christensenellaceae 1.61+£1.07 1.23+1.21
Eubacterium_coprostanoligenes_group 1.21+£0.58 1.22+0.69
Others 13.59+11.16 11.40+9.56
SCFAs (mM)
Acetic acid 45,97 +£20.25 50.00 £ 28.23
Butyric acid 13.13£8.72 1175+ 7.64
Propionic acid 13.23+6.98 16.12 +8.94
Isobutyric acid 0.92+1.04 0.92 +1.07
Isovaleric acid 2.01+1.71 2.00 +1.52
Valeric acid 2.13+1.56 1.55+1.08
Caproic acid 0.85+1.02 0.27 +0.55
Amino acids (mM)

Total amino acids 48.55 +24.78 49.13+22.44
Protein amino acids 47.46 +23.82 47.86 £ 21.43
Biogenic amines 0.94+1.40 1.12£2.03
Ammonium 28.51+17.22 29.36£17.36

Values are presented as mean * standard deviation. SCFAs, short chain fatty acids.



Table S2. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to milk consumption (g/day) category in each diagnosis group.

Control Polyps
Milk<120 Milk=120 Milk<120 Milk>120
(n=11) (n=14) (n=12) (n=23)
Microbial families (% Abundance)
Bifidobacteriaceae 9.03+11.98  16.21%13.75 12.52+14.58 10.40%10.42
Peptostreptococcaceae 2.4812.16 8.85+9.86*  6.26+7.66 4.53 £3.62
Prevotellaceae 2.71+4.67 3.98+7.45 3.8216.71 3.88+9.05
Lachnospiraceae 21.51£4.96 185+865  1833%574  23.88+9.86
Coriobacteriaceae 5.02 +5.06 7.02£3.14*  979+1021  10.59 £ 8.61
Enterobacteriaceae 3.8515.45 230£4.88 2141463 0.52+0.56
Bacteroidaceae 8.4619.17 219+169*  2.84%174  5.09%522
Ruminococcaceae 12.18 £ 3.08 1263£512  11.73%+3.69  12.06%6.19
Veillonellaceae 1394215 123+1.17  2.81%5.46 217 £4.59
Akkermansiaceae 0.61+1.13 0.58 +1.02 0.30+0.58  1.98+4.21*
Streptococcaceae 2.07+4.70 1.29+1.73 0.75+0.68 0.9411.54
Methanobacteriaceae 1.70£3.15 1.8+2.35 2.76+3.72 0.94+1.84
Eggerthellaceae 3.34+245 318+156  4.44%226 3.83+2.09
Erysipelatoclostridiaceae 0.94%1.19 1.35+1.11 1244226 1.48£1.30
Erysipelotrichaceae 135£2.18 1.85+1.84*  2.20+2.60 1.14+1.89
Clostridiaceae 0.65+0.41 0.89 £0.52 0.94 £0.80 1.05+0.90
Oscillospiraceae 2.3411.04 287+1.80  2.29%145 2.19%1.70
Christensenellaceae 177+1.32 1.48 +0.86 1.25+0.73 122+141
Eubacterlum_coprostanoligenes_group 1.10£0.53 1301 0.62 1.48£0.59 1.080.72
Others 17.50+12.50 10.51+9.31 12.12+9.28 11.03 +9.89
SCFAs (mM)
Acetic acid 50.77+21.68  4220+18.98 44.33+24.44 52.95%30.10
Butyric acid 14.44£9.79 12104802  11.44%6.65  11.91%8.25
Propionic acid 12.64£5.4 13.69+818  13.89+884  17.29%8.95
Isobutyric acid 0.61+0.70 1.16+1.22 1.08+1.26 0.85+0.97
Isovaleric acid 1.48+1.14 2.4311.99 2.14+132 1.92+1.64
Valeric acid 1.79£1.02 2.39+1.88 1.74+1.3 1.44£0.96
Caproic acid 1.08+1.28 0.67 £0.77 0.62 +0.83 0.09 £0.15
Amino acids (mM)
Total amino acids 42.14 +19.91 53.58+27.70 48.31+16.52 49.56 +25.33
Protein amino acids 41.10 £ 19.50 52.46+26.34 47.46+15.66 48.06 t24.24
Biogenic amines 0.91+1.39 0.97+1.47 0.67+1.34 1.35+2.31
Ammonium 26.32 £ 15.23 30.23+£19.02 29.3+13.25  29.39+19.44

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of

metabolites between the two consumption levels. SCFAs, short chain fatty acids.



Table S3. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to red meat consumption (g/day) category in each diagnosis group.

Control Polyps
R.M<50 R.M2>50 R.M<50 R.M>50
(n=14) (n=11) (n=18) (n=17)
Microbial families (% Abundance)
Bifidobacteriaceae 12.37+12.26  13.92+14.98 10.37+10.25 11.93 +13.59
Peptostreptococcaceae 5.45 £ 8.60 6.80£7.66  4.76%4.07 5.51%6.47
Prevotellaceae 243417  4.68%8.32 5.4110.52 2.22+4.53
Lachnospiraceae 19.10£5.03  20.74t9.64  23.4619.24  20.42+8.70
Coriobacteriaceae 415:256  8.67t4.46*  9.02:818  11.69+9.95
Enterobacteriaceae 2.66+4.89 340554  0.58+0.49 1.60£3.95
Bacteroidaceae 7.17+845  2.12+188*  522%521 3.36+3.36
Ruminococcaceae 12224363 12714514 1280474  11.04%6.04
Veillonellaceae 1.10£1.26 1.56 £2.05 2.25+4.17 2.5415.58
Akkermansiaceae 0.82+1.18  031:+0.80*  1.40%2.56 1.41£4.36
Streptococcaceae 2.36+4.3 0.72+0.82 0.83+1.49 0.92+1.12
Methanobacteriaceae 1.65+2.95 1.89+2.42 0.88+2.19 2.2913.10
Eggerthellaceae 3.31+237 3184137  4.04%177  4.04%252
Erysipelatoclostridiaceae 0.87+0.92 1.55+1.31 0.96 +0.69 1.87£2.22
Erysipelotrichaceae 1.43£2.04 1.89+1.93 1.26£1.69 1.77+2.64
Clostridiaceae 0.75:0.48  0.83+0.51 1.01£1.01 1.01£0.69
Oscillospiraceae 2.85+1.50 2.37+155 238+150  2.06+1.73
Christensenellaceae 1.62£0.97 1.60+1.24 1.1840.94 1.29+1.47
Eubacterium_coprostanoligenes_group 1.11£0.68 1.34£0.40 1.29£0.54 1.13£0.84
Others 1650+11.89 975 £9.30  10.92+7.14  11.91+11.81
SCFAs (mM)
Acetic acid 4444 +20.51 47.91+20.72 44.66*21.14 55.65+33.95
Butyric acid 12.00 +9.30 14.56 £8.13 10.44 +4.83 13.13+9.76
Propionic acid 11.52 +5.46 15.40 + 8.29 13.89 +6.98 18.49+10.31
Isobutyric acid 0.66 +0.63 1.24+1.38 0.91+0.90 0.94+1.24
Isovaleric acid 1.60 +0.97 2.54+2.28 2.06+1.47 1.93+1.62
Valeric acid 1.48 £0.58 2.95+2.02" 1.61+0.92 1.48 £1.25
Caproic acid 0.62 +0.86 1.14+1.18 0.25+0.59 0.29 +0.52
Amino acids (mM)
Total amino acids 43.00+20.40 55.60+28.90 44.18+21.34 54.37+23.02
Protein amino acids 42.21+20.08 54.13+27.39 43.64+20.75 52.32+21.86
Biogenic amines 0.65 +1.05 1.32+1.74 0.40+0.77 1.88+2.64
Ammonium 24.74+1190 33.31+2196 28.37+17.11 30.41+18.08

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis group. R.M, red meat; SCFAs, short chain fatty acids.



Table S4. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations

according to processed meat consumption (g/day) category in each diagnosis group.

Control Polyps
P.M<25 P.M225 P.M<25 P.M225
(n=4) (n=21) (n=7) (n=28)
Microbial families (% Abundance)
Bifidobacteriaceae 249411235 10.79+12.41* 1583+13.65  9.95+11.31
Peptostreptococcaceae 9.97 +11.73 5.30+7.33 4.15£3.22 5.37+5.73
Prevotellaceae 3.09£230  3.48:6.83* 4.87£6.52 3.60£8.68
Lachnospiraceae 15.11£577  20.72+7.31  20.14+10.08  22.44:8.83
Coriobacteriaceae 4.81+1.67 6.39 + 4.43 9.79t7.36  10.44+9.54
Enterobacteriaceae 2621475 3.06£5.26 0.4310.50 1.24£3.09
Bacteroidaceae 2.91%1.01 5.3417.41 2.5711.83 4.76+4.81
Ruminococcaceae 9.99+3.07 12904436  10.23%3.46  12.38%576
Veillonellaceae 1.63£1.36 1.24£1.70 3.98+8.17 1.99+3.71
Akkermansiaceae 0.62+1.00 0.59 +1.07 0.78+1.32 1.56 £ 3.86
Streptococcaceae 5.12%7.22 0.97 +1.57 0.58+0.42 0.95+ 1.44
Methanobacteriaceae 0.53+0.46 1.99+2.86 1114232 1.68+2.84
Eggerthellaceae 2.77£0.77 334+2.11 4.78 +2.65 3.85+2.00
Erysipelatoclostridiaceae 046020  130£120* 052+039  1.62+1.79*
Erysipelotrichaceae 0.91+0.83 1.77£2.10 1.65+1.93 147 +2.27
Clostridiaceae 0.75+0.41 0.79 £0.50 0.90 £ 0.80 1.04+0.88
Oscillospiraceae 2.46 £ 0.50 2681164 2.8311.62 2.07+1.59
Christensenellaceae 1.54+0.29 1.62+1.17 1.86+1.70 1.07 £1.03
Eubacterlum_coprostanoligenes_group 1.05£0.26 1.24£0.62 0.94+0.36 1.29£0.74
Others 8.75+4.64 14.51+11.86 12.08 +7.76 11.23 +10.08
SCFAs (mM)
Acetic acid 40.38 +30.09 47.03 £ 18.67 45.19+17.95 51.20+30.4
Butyric acid 139241392  12.98+7.88  11.65%537  11.77+8.19
Propionic acid 10.77 £8.13 13.70£6.86 15.25+7.90 16.34 +9.30
Isobutyric acid 0.43+0.19 1.01+1.12 134+1.04 0.82+1.06
Isovaleric acid 1.30£0.40 2.15+1.83 2.77+1.74 1.80 £ 1.43
Valeric acid 1.59+0.73 2.23+167 1.87 £0.80 147+1.14
Caproic acid 0.87 £0.89 0.84 £ 1.07 0.13+0.17 0.30+0.61
Amino acids (mM)
Total amino acids 46.90 + 10.80 48.86 + 26.81 60.01£30.34 46.41+19.78
Protein amino acids 45.70 £ 9.64 47.79 + 25.81 59.36 £29.56  44.98 +18.48
Biogenic amines 0.98 +1.64 0.94+1.40 0.49 +£0.80 1.28 +2.22
Ammonium 25.34+10.42 29.11 £ 18.36 41.14+26.43  26.42+13.38

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. P.M, processed meat; SCFAs, short chain fatty acids.



Table S5. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to fibre consumption (g/day) category in each diagnosis group.

Control Polyps
Fibre<20 Fibre=20 Fibre<20 Fibre=20
(n=9) (n=16) (n=20) (n=15)
Microbial families (% Abundance)
Bifidobacteriaceae 1241+15.75 13411217 11.12+11.22 11.13+13.01
Peptostreptococcaceae 3.16+2.12 7.67 £9.69 4.83 £ 4.09 5.5216.73
Prevotellaceae 3.24+4.88 3.52+7.11 1.84+4.03  6.54+11.34
Lachnospiraceae 20.93+5.58  19.20+820  24.32+9.78  18.8616.93
Coriobacteriaceae 4.23+2.16  7.21+463* 11724862  8.43%9.55
Enterobacteriaceae 3.76 +5.85 2.55+4.75 0.58 +0.65 1.74+4.17
Bacteroidaceae 8.15+9.86 3.15+3.64 3.73+3.96 5.10 +5.05
Ruminococcaceae 12.93+4.79  12.15+4.08  11.4%425  12.67+6.75
Veillonellaceae 0.78+0.71 159+1.94  184%3.95 312588
Akkermansiaceae 0.80+1.32 0.48+0.88 1.25£2.45 1.61+4.63
Streptococcaceae 2.62+5.10 1.08+1.66 0.82 +1.03 0.95+1.64
Methanobacteriaceae 1.87 +3.08 1.69 +2.52 174+314 134214
Eggerthellaceae 3.13+2.60 332+158  4.35+193 3.62+238
Erysipelatoclostridiaceae 0.86 +0.88 134+1.26 1.61+2.05 1.12+0.93
Erysipelotrichaceae 1.82+233 152+1.80  1.03+146 214281
Clostridiaceae 0.70£0.34 0.83£0.55 1.18 +0.99 0.79 £ 0.60
Oscillospiraceae 2.58+1.40 2.68+1.62 2.38+1.94 2.01+1.01
Christensenellaceae 1.96+1.38 141+084  134+132 1.08 +1.07
Eubacterlum_coprostanoligenes_group 1.03+0.43 1.32£0.64 1.14£0.66 132£0.74
Others 13.04+12.13 13.90+10.99 11.77 +7.49 10.92 +£12.06
SCFAs (mM)
Acetic acid 51.37+25.88 42.93+16.47 46.87+27.55 54.17+29.54
Butyric acid 14.45 +11.19 12.39+7.31 10.39+6.73 13.56 + 8.62
Propionic acid 14.23 £9.15 12.67 £5.69 15.30 £9.55 17.22 +8.24
Isobutyric acid 0.35+0.28 1.23+1.19% 0.65 +0.68 1.29+1.37
Isovaleric acid 1.12£0.59 251+£1.93" 1.67 £1.09 243+191
Valeric acid 1.68 +0.86 2.37+1.83 1.41+£1.13 1.73+£1.02
Caproic acid 1.11+1.00 0.70+1.04 0.28 +0.65 0.26 +0.41
Amino acids (mM)

Total amino acids 38.51+19.94 54.19 + 26 46.43+22.34 52.73+22.83
Protein amino acids 37.50+19.46 53.05+24.75 44.93+20.96 51.76+22.17
Biogenic amines 0.84+1.21 1.00+1.54 1.35+2.52 0.81+1.12

19.83+10.19 33.39+1866 28.40+17.63 30.64+17.51

Ammonium

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. SCFAs, short chain fatty acids.



Table S6. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to soluble pectin intake (g/day) category in each diagnosis group.

Control Polyps
S.P.<0.57 S.P.20.57 S.P.<0.57 S.P.>0.57
(n=9) (n=16) (n=17) (n=18)
Microbial families (% Abundance)
Bifidobacteriaceae 1037+£7.17  1456+157  10.08+1020  12.12+13.42
Peptostreptococcaceae 4.70+4.41 6.80%9.59 5.9816.81 4.32+3.34
Prevotellaceae 4.17 £8.47 3.00 £ 4.95 2.10 £ 4.54 5.52+10.48
Lachnospiraceae 20.04 £ 8.15 19.7£7.04 25.02£9.17  19.11%8.02
Coriobacteriaceae 6.23+4.41 6.08+4.11 11.04+7.44  9.63+10.51
Enterobacteriaceae 3.76+5.91 2.554.72 1.4913.88 0.69 + 1.00
Bacteroidaceae 6.93£10.12 3.84£4.06 4.093.57 4.54+5.24
Ruminococcaceae 1154+4.02  1294+4.44  1110%449  12.74%6.17
Veillonellaceae 1.20+1.23 1.36+1.86 0.90+1.10 3.8016.42
Akkermansiaceae 0.50+1.12 0.65+1.03 1.77£4.35 1.06 +2.53
Streptococcaceae 2.31%5.06 1.26+1.86 0.75%1.55 0.99 % 1.05
Methanobacteriaceae 130+ 1.49 2.01%3.17 1.19+2.03 1.93£3.27
Eggerthellaceae 3.41+1.79 3.16+2.09 433+221 3.76+2.08
Erysipelatoclostridiaceae 0.98+0.82 1.27£1.30 1.50 £ 2.00 131£132
Erysipelotrichaceae 2174262 1.33£1.50 1.91£2.70 1.13+1.53
Clostridiaceae 0.66 £ 0.38 0.85+0.53 1.12+1.03 0.90+0.67
Oscillospiraceae 2.85%1.65 2524147 1.86+1.38 2.57+1.75
Christensenellaceae 1.70£0.99 1.55+1.15 1.03£1.15 1.42£1.26
Eubacterium_coprostanoligenes_group ~ 1.03 £ 0.47 1.3110.62 1.18+0.70 1.25+0.70
Others 141541191  13.27+11.11  11.58+9.33  11.23+10.04
SCFAs (mM)
Acetic acid 53.17 £21.53 41.92 +18.97 54.18 + 25.66 46.05 + 30.66
Butyric acid 14.16 +11.44 12.55+7.14 12.50+7.45 11.04 +7.96
Propionic acid 13.39+5.86 13.14+7.72 17.37+7.42 14.95 +10.24
Isobutyric acid 0.96 +1.47 0.89+0.77 1.08 £1.32 0.78 +0.76
Isovaleric acid 2.13+2.46 1.94+1.19 2.12+1.75 1.87+1.31
Valeric acid 2.48 +2.28 1.93+1.01 1.85+1.26 1.26 £ 0.82
Caproic acid 10+ 1.06 0.76 £1.03 0.40+0.72 0.14+0.28
Amino acids (mM)

Total amino acids 42.88 +24.88 51.73 £24.95 49.89 + 25.29 48.42 +20.10
Protein amino acids 41.39+23.48 50.87 £ 24.06 48.76 + 24.22 47.00 +19.12
Biogenic amines 1.35+1.73 0.71+1.18 0.96+1.34 1.27 £2.56

27.19+£15.39 29.25+18.61 29.89 +18.07 28.86 £17.17

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. S.P, soluble pectin; SCFAs, short chain fatty acids.



Table S7. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations

according to total polyphenols intake (mg/day) category in each diagnosis group.

Control Polyps
T.P.<650 T.P.2650 T.P.<650 T.P.2650
(n=2) (n=23) (n=4) (n=31)
Microbial families (% Abundance)
Bifidobacteriaceae 12.33+12.69  18.32+19.19 11.64 112 2.71+0.24
Peptostreptococcaceae 6.46 £ 8.49 3.02£2.68* 4.8915.34 9£3.52
Prevotellaceae 3.7116.66 1.30£0.99 * 4.0718.43 0.41%0.11
Lachnospiraceae 19.65 1 7.34 21.11+8.3 21.39+891 317307
Coriobacteriaceae 5.76 £3.49 8.8618.02 * 10.8£9.10 2321025
Enterobacteriaceae 3.05%5.29 2.49£4.08 1.11+2.86 0.62%0.02
Bacteroidaceae 5.21+7.26 3.03+0.67 * 4.17 £ 4.48 6.79 £ 4.25
Ruminococcaceae 12.28 +4.30 13.56 +4.68 1124455  24.29+2.87
Veillonellaceae 1.24+1.65 1.74+1.78* 2.52+4.95 0.23+0.03
Akkermansiaceae 0.56 + 1.06 0.86 % 1.09 1.47 £3.59 0.27£0.30
Streptococcaceae 1.82+3.50 0.27£0.25 0.87£1.34 0.91+0.11
Methanobacteriaceae 1.94 +2.80 0.41+0.42 1.64+2.79 0.43+0.15
Eggerthellaceae 3.23+2.00 3.41+1.98 3.98+2.18 4.970.83
Erysipelatoclostridiaceae 1.27+1.18 0.44 £ 0.09 1.39+171 1.64+0.84
Erysipelotrichaceae 1.56+1.78 2.17£3.57* 1.41+2.13 2.99+3.54
Clostridiaceae 0.83+0.48 0.46+0.37 0.990.86 1.2840.89
Oscillospiraceae 2.63+1.59 2.73+0.85 2.23+1.65 2.03+0.47
Christensenellaceae 1.64+1.10 1.4+0.98 1.22+1.24 1.4+0.34
Eubacterium_coprostanoligenes_group 115 0.57 1.69 £ 0.41 1.2£0.70 1.49 £ 0.63
Others 31.23+£0.53 12.05 +10.26 9.04 £9.10 11.71+9.72
SCFAs (mM)
Acetic acid 44.99+19.46  53.15+29.21  49.79+28.94 53.32:16.16
Butyric acid 12614852  1691+11.27  11.63+7.83  13.71+3.63
Propionic acid 13.55+7.19 10.88 £ 5.66 16.23+9.2 14.32 £ 0.95
Isobutyric acid 0.91+1.06 0.98%1.17 0.96+1.08 0.28+0.39
Isovaleric acid 2.00+1.75 2.05+1.69 2.06+1.54 0.92+0.75
Valeric acid 2.08+1.59 249+ 164 1.56+1.11 1.31£0.02
Caproic acid 0.66 +0.80 221167 0.28+0.56 0.01+0.00
Amino acids (mM)

Total amino acids 49.21 +25.84 43.71+17.95 49.8 +£22.85 38.16 +12.82
Protein amino acids 48.14 + 24.89 42.46 +16.13 48.48 +21.81 37.57+13.34
Biogenic amines 0.91+1.38 1.21+1.86 1.16 £ 2.09 0.46 £ 0.48

27.91+17.69 32.93£15.49 30.28 £17.43 14.23 +5.56

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. T.P., total polyphenols; SCFAs, short chain fatty acids.



Table S8. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to flavonoids intake (mg/day) category in each diagnosis group.

Control

Polyps

Flavonoids<82

Flavonoids>82

Flavonoids<82

Flavonoids>82

18 (n=9) 18 (n=16) 18 (n=15) 18 (n=20)
Microbial families (% Abundance)
Bifidobacteriaceae 14.14 + 16.08 12.43+11.9 1157+10.18  10.79+13.19
Peptostreptococcaceae 4.11+4.54 7.13£9.46 5.50 + 6.88 4.84£3.91
Prevotellaceae 5.25+9.30 239£3.75 334588 4.25£9.76
Lachnospiraceae 15.74 +3.98 22.12+7.80 22.21+10.99 21.81+7.45
Coriobacteriaceae 5.50 £ 4.35 6.49 £ 4.10 13.39£9.53 8.01£8.16
Enterobacteriaceae 4.14£7.55 233£3.12 1.49 £ 4.15 0.77 £0.96
Bacteroidaceae 7.04£10.13 3.78+3.98 4.18+3.85 4431495
RUMINococCaceae 10.35 £ 2.86 13.61+4.55 10.32£5.12 13.16 £ 5.42
Veillonellaceae 132151 129175 2.44£5.61 235+4.31
Akkermansiaceae 0.47+1.13 0.66 +1.02 1.87+4.64 1.05+2.39
Streptococcaceae 0.63 £0.88 2.20 £ 4.03 0.39+0.41 1.23+1.61
Methanobacteriaceae 124153 2.05+3.15 0.77 £ 1.60 2.17£3.25
Eggerthellaceae 3.38+1.94 3.18£2.02 4.22+2.42 3.90+1.95
Erysipelatoclostridiaceae 1.24£0.98 1.13£1.25 1.81+2.17 1.09 +1.13
Erysipelotrichaceae 2.04+2.36 1.40 £ 1.75 1.38+2.59 1.60+1.88
Clostridiaceae 0.80+0.47 0.77£0.50 1.04+1.10 0.98 £ 0.65
Oscillospiraceae 274+ 1.64 2.59+1.49 1.82+1.37 252£1.72
Christensenellaceae 1.37+1.06 1.74 +1.09 0.72 £ 0.48 1.61+1.44
Eubacterium_coprostanoligenes_ 1.04 £0.50 1.31+0.61 1.02£0.76 136 £0.63
group
Others 17.46 + 13.43 11.41+9.44 10.51+9.06 12.07 £+ 10.10
SCFAs (mM)
Acetic acid 43.17+12.70  47.54+2372 515842804  48.80+29.04
Butyric acid 11.19+7.56 1422 £9.37 12.12 £ 8.02 11.47 +7.54
Propionic acid 12.37+4.93 13.71+8.01 17.59£8.21 15.03 £9.50
Isobutyric acid 1.25+1.48 0.73 £0.68 1.12+1.34 0.78 £0.81
Isovaleric acid 2.68+2.43 1.63+1.04 221£1.73 1.84+1.37
Valeric acid 2.38£2.19 1.98+1.14 1.74+1.24 1.40£0.95
Caproic acid 0.89 £ 0.94 0.82£1.10 0.30£0.56 0.25+0.56
Amino acids (mM)

Total amino acids 56.11+34.96  44.29:16.65  55.61+2603  44.27+18.55
Protein amino acids 54.62+33.74  43.43+1589  54.00£2521  43.25+17.37
Biogenic amines 1.33+1.79 072+1.14 1.41+1.95 0.90+2.11

3431+24.25  2525:1136  34.16£20.09  25.76 % 14.48

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. SCFAs, short chain fatty acids.



Table S9. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations

according to other polyphenols intake (mg/day) category in each diagnosis group.

Control Polyps
0.P.<32.15 0.P.232.15 0.P.<32.15 0.P.232.15
(n=17) (n=8) (n=27) (n=8)
Microbial families (% Abundance)
Bifidobacteriaceae 16.28+14.39  6.17+7.00*  12.34+1231  7.04+9.64
Peptostreptococcaceae 6.5419.35 4.9814.62 4721536 6.49£5.22
Prevotellaceae 1.07£0.89 8.41£9.60 2.50 + 4.83 8.45114.5
Lachnospiraceae 18.87+7.36 21.85+7.16  21.45+883  23.76+9.91
Coriobacteriaceae 6.36£4.18 5.66£4.27 1063877  9.23+10.49
Enterobacteriaceae 3.1215.76 2.70 +3.59 1.26%3.15 0.46 £ 0.49
Bacteroidaceae 5.46 +7.60 3.87 £5.09 4.34+4.78 4.27£3.37
Ruminococcaceae 11.26 £3.27 1492£525 11124498  1472+6.21
Veillonellaceae 1.43+1.94 1.03 £ 0.65 2.8615.41 0.7940.85
Akkermansiaceae 0.81+1.21 0.1410.11 1.66+3.94 0.540.70
Streptococcaceae 1.14+1.83 2.69£5.30 0.92+1.46 0.73+0.57
Methanobacteriaceae 2.11%3.05 0.99%1.51 1.77 £2.95 0.89%1.75
Eggerthellaceae 3.41%2.25 2924114 4.05%2.21 3.9942.00
Erysipelatoclostridiaceae 1.10£1.29 1.30£0.78 1.43+1.87 1.3+0.69
Erysipelotrichaceae 153+1.78 1.86 +2.43 1.2842.09 2.25+2.47
Clostridiaceae 0.85%0.55 0.6410.26 0.91%0.65 136+135
Oscillospiraceae 2.75+1.50 2.40+1.62 2.20£1.76 2.29+0.96
Christensenellaceae 1.70£1.23 1.42£0.64 1.10£1.16 1.68+1.35
Eubacterium_coprostanoligenes_group ~ 1.25%0.66 1.12£0.36 1.19£0.74 1.29£0.57
Others 1296+1020  14.93+13.66  12.27+10.54  8.47+4.33
SCFAs (mM)
Acetic acid 37.13+14.42  64.75+1837% 51.62+30.02 44.51+21.89
Butyric acid 9.23+5.36 21.40+8.95% 1213839  10.46+4.41
Propionic acid 10.95+5.27  18.08+7.99%  17.20+9.66  12.49+4.64
Isobutyric acid 0.83%0.75 110+ 1.55 0.98+1.18 0.75%0.53
Isovaleric acid 1.90+1.11 2.24£2.66 2.07+1.68 1.74+0.84
Valeric acid 1.84£1.19 2.74+2.13 1.60+1.18 1.35£0.66
Caproic acid 0.72 +1.04 1124 1.00 0.31%0.59 0.15+0.39
Amino acids (mM)
Total amino acids 49.29 +23.68 46.96 + 28.64 52.49 +24.19 37.80+9.13
Protein amino acids 48.27 +22.83 45.73 +27.36 50.93 £23.13 37.47 £9.22
Biogenic amines 0.86 +1.19 1.12+1.86 1.39+2.25 0.19+0.26
27.53+17.01 30.59 £ 18.65 31.74 £18.75 21.33+7.85

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. O.T., other polyphenols; SCFAs, short chain fatty
acids.



Table S10. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to calcium intake (mg/day) category in each diagnosis group.

Control Polyps
Ca<900 Ca=900 Ca<900 Ca=900
(n=13) (n=12) (n=19) (n=16)
Microbial families (% Abundance)
Bifidobacteriaceae 13.69+15.62  12.35+10.75  13.00+12.41  8.90+11.08
Peptostreptococcaceae 3.67 +3.40 8.61+10.74 3.57+3.13 6.97 +6.74
Prevotellaceae 4.49£7.70 2.26+4.35 4.03£6.19 3.65+10.35
Lachnospiraceae 19.23+6.53 2046827 2046807  23.78+9.92
Coriobacteriaceae 4.84+2.76 7.54 +4.97 11.00 +8.71 9.50 +9.65
Enterobacteriaceae 4.36 £ 6.53 1.50+2.32 0.72+1.01 1.50 +3.99
Bacteroidaceae 6.39 £9.06 3.39+2.68 2.88+2.61 6.03 £5.56
Ruminococcaceae 11.92+4.56  12.99+4.04  12.11+4.09  11.75+6.78
Veillonellaceae 2.04+1.99 0.50 +0.38 * 3.53+6.29 1.03+1.36
Akkermansiaceae 0.54 +1.04 0.66 +1.08 0.53+0.92 2.44+4.96
Streptococcaceae 1.60+4.23 1.67£2.10 0.81+0.99 0.94 +1.64
Methanobacteriaceae 1.34+2.13 2.21+3.19 2.66+3.35 0.27+0.33 *
Eggerthellaceae 3.00+1.55 3524235 4.21+2.24 3.84+2.06
Erysipelatoclostridiaceae 1.22+1.19 1.11+1.13 1.14+1.89 1.70+1.34*
Erysipelotrichaceae 1.95+2.36 1.28+1.45 1.59+2.14 1.40+2.30
Clostridiaceae 0.76 +0.47 0.81+0.52 0.86+0.61 1.19£1.07
Oscillospiraceae 2.58+1.48 2.70+1.61 2.64+1.49 1.73+1.63
Christensenellaceae 1.61+1.16 1.61+1.03 1.49+1.34 0.92+0.98 *
Eubacterium_coprostanoligenes_group 1.11+0.47 1.32+0.68 1.44 +0.64 0.96 + 0.69
Others 13.66+11.50  13.50+11.29  11.33+8.05  11.49+11.37
SCFAs (mM)
Acetic acid 51.94 +21.55 39.49+17.31 38.88 £18.19 63.2+32.66 "
Butyric acid 13.70£9.82  12.51%7.75 9.73 +5.61 14.15+9.13
Propionic acid 13.70£7.99  1271+6.00  13.27+7.56  19.51+9.48"
Isobutyric acid 0.53 +0.59 1.33+1.28" 0.92+0.87 0.93+1.29
Isovaleric acid 1.38£1.09 2.69+2.02° 2.15+1.35 1.81+1.74
Valeric acid 1.78+0.86 2.50+2.06 1.69+1.14 1.37+1.01
Caproic acid 0.98 +£0.88 0.70+£1.19 0.36 £0.69 0.16 £ 0.30
Amino acids (mM)
Total amino acids 41.54 +26.83 56.14 +20.83 53.19 +24.02 44.31 +20.10
Protein amino acids 40.48 + 25.87 55.01+19.7 52.17 £23.24 42.73 +18.48
Biogenic amines 0.90+1.32 0.99 +1.55 0.83+1.35 1.46 +£2.64
Ammonium 25.16 +18.68 32.14+15.44 31.66 £19.29 26.63 +£14.89

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. Ca, Calcium; SCFAs, short chain fatty acids.



Table S11. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to ethanol intake (g/day) category in each diagnosis group.

Control Polyps
Ethanol<12 Ethanol>12 Ethanol<12 Ethanol212
(n=19) (n=6) (n=23) (n=12)
Microbial families (% Abundance)
Bifidobacteriaceae 1256+11.74  1460+1849  13.86+13.51 5.88+4.69
Peptostreptococcaceae 7.3618.88 1.87 £0.79 3.52£2.96 8.21%7.33 *
Prevotellaceae 3.16 £6.50 4.2216.07 3.341581 4.84111.83
Lachnospiraceae 18.89 £ 6.57 22.79£9.25 20.23 £8.92 25.34 +8.47
Coriobacteriaceae 5.94 +4.39 6.77 £ 3.42 11.62 +9.98 7.82£6.59
Enterobacteriaceae 3.08%5.47 2.69£4.04 0.670.91 1.87 £ 4.60
Bacteroidaceae 5.73%7.67 2.47£1.63 4111483 4.733.76
Ruminococcaceae 12.42+4.25 12.47+4.71 11.05+5.33 13.66£5.34
Veillonellaceae 1.32+173 1.24+1.43 3.44%572 0.38+0.33 *
Akkermansiaceae 0.75%1.16 0.11%0.10 1.95+4.22 0.36+0.60
Streptococcaceae 1.23£1.78 2921622 0.95%1.53 0.73%0.73
Methanobacteriaceae 2.10£2.94 0.65%1.08 1.35+2.61 1.99 £ 3.00
Eggerthellaceae 3.32+1.99 3.04+2.01 3.85+2.22 4.41+2.00
Erysipelatoclostridiaceae 112+1.24 1.31+0.81 1.19+1.34 1.80+2.16
Erysipelotrichaceae 1.55+1.83 1.89+2.53 1.20£1.92 2.09%2.61
Clostridiaceae 0.8910.51 0.460.15 0.80%0.62 1.41+1.11
Oscillospiraceae 2.88+1.62 1.88 £ 0.80 2341173 2.00%1.35
Christensenellaceae 1.79+1.15 1.04£0.52 1.13+1.27 1.42+1.11
Eubacterium_coprostanoligenes_group 1.29+0.64 0.96 £0.23 1.16+0.73 1.32+0.63
Others 12621011  16.63+14.68  12.26+10.63 9.75+7.22
SCFAs (mM)
Acetic acid 43.06 + 21.08 55.17 £15.31 48.59 £+ 30.67 52.69 + 23.88
Butyric acid 1164799  17.83+10.03  11.78+8.36 11.68£6.39
Propionic acid 12.3847.46 15914470  16.44%9.58 15.51+7.93
Isobutyric acid 0.97£1.18 0.74+0.43 0.93+0.94 0.92+1.32
Isovaleric acid 2.13+191 1.63£0.77 2.13+1.56 1.75 +1.49
Valeric acid 2.02+1.69 2.46+1.12 1.50 £ 0.99 1.64+1.29
Caproic acid 0.83 £1.07 0.91£0.97 0.13+0.29 0.53+0.81
Amino acids (mM)

Total amino acids 45.64 + 26.59 57.77 £16.41 54.89+23.22 38.09+16.62"
Protein amino acids 44.55+2541  56.67+163  53.39%2231 37.25+1541"
Biogenic amines 0.95 + 1.46 0.91+1.33 1.33+2.32 0.72+1.33
Ammonium 26.37+18.49  3528+10.98% 33.18+18.67  22.04+12.04

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear effect
size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of consumption
in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite between the two
levels of consumption in the diagnosis groups. SCFAs, short chain fatty acids.



Table S12. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to dibenzo (a) anthracene intake (ug/day) category in each diagnosis group.

Control Polyps
DiB(a)A<0.07  DiB(a)A20.07  DiB(a)A<0.07  DiB(a)A20.07
(n=19) (n=6) (n=24) (n=11)
Microbial families (% Abundance)
Bifidobacteriaceae 12451176  14.94+18.41  11.92+13.44  9.39%7.46
Peptostreptococcaceae 7.17 £ 8.95 2491191 4.50  4.09 6.49+7.36
Prevotellaceae 3.3816.53 3.5416.03 3.25%5.69 5.17£12.35
Lachnospiraceae 1864+636  2356+9.33  2147£9.42  23.09:828
Coriobacteriaceae 5.88 + 4.40 6.95 +3.33 10.81+9.80 9.24+7.45
Enterobacteriaceae 3.59£5.62 1.07 £2.15 0.69£0.90 1.92£4.82
Bacteroidaceae 5.68+7.69 2.63+1.67 3.24+3.45 6.69 % 5.55
Ruminococcaceae 12014397  13.79%526  11.64%569  12.61+4.91
Veillonellaceae 131173 1.27+1.44 2.94+571 1.19+1.42
Akkermansiaceae 0.74+1.16 0.13+0.13 1.062.28 2.16+5.36
Streptococcaceae 2.02%3.74 0.41%0.16 1.00 £ 1.520 0.59+0.57
Methanobacteriaceae 2.07+2.9 0.74£1.06 1.74 +3.07 118+ 181
Eggerthellaceae 3.34+1.99 2.99+2.01 4.11+2.09 3.89+2.33
Erysipelatoclostridiaceae 112£1.24 1.33£0.78 1.27+1.33 1.69£2.28
Erysipelotrichaceae 1.23+1.44 2.89+2.92 1.37+1.96 1.80 +2.69
Clostridiaceae 0.87+0.52 0.53+0.22 1.03£0.92 0.97+0.73
Oscillospiraceae 2791163 2.16£1.02 2.40%1.82 1.83£0.89
Christensenellaceae 174+1.14 1.18+0.76 1.23+1.24 1.24+1.20
Eubacterium_coprostanoligenes_group 126+ 0.64 1.05+0.31 1214071 1.22£0.68
Others 12.71 +£10.04 16.36 + 14.95 13.13 +10.52 7.64 £5.79
SCFAs (mM)
Acetic acid 42.85+20.64  55.85+16.73  51.3+30.77  47.15%+22.78
Butyric acid 12024885  1663+800  1237+819  10.38+6.42
Propionic acid 12714768  1487+410 1583927  16.76+854
Isobutyric acid 0.97 +£1.18 0.73+0.43 0.82£0.95 1.15+1.30
Isovaleric acid 2.13+191 1.64£0.75 1.95 £ 1.60 2.11+1.41
Valeric acid 2.02+1.69 2.45+1.13 1.43 £ 0.99 1.80+1.28
Caproic acid 0.81+1.05 0.95+1.03 0.21+0.53 0.40 £ 0.60
Amino acids (mM)

Total amino acids 46.87 + 26.54 53.85+19.16 52.59+24.44 41.57 +15.72
Protein amino acids 45.60 + 25.33 53.33+18.94 51.14 £23.51 40.68 + 14.45
Biogenic amines 1.12+1.55 0.38+0.50 1.29+2.28 0.75+1.38

27.29 £ 18.68 32.36 £11.95 32.21+18.92 23.14+11.77

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. DiB(a)A, dibenzo (a) anthracene; SCFAs, short chain fatty acids.



Table S13. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations

according to total polycyclic aromatic hydrocarbons intake (ug/day) category in each diagnosis group.

Control Polyps
PAHs<0.75 PAHs>0.75 PAHs<0.75 PAHs>0.75
(n=9) (n=16) (n=10) (n=25)
Microbial families (% Abundance)
Bifidobacteriaceae 9.95+13.19  14.79%+13.38  11.83+1043  10.85+12.54
Peptostreptococcaceae 2.61+2.36 7.97 £9.49 * 5.01+4.01 5.17+5.82
Prevotellaceae 4.75 +6.37 2.67 +6.33 2.76 +5.51 4.30£9.15
Lachnospiraceae 21.03 +5.60 19.14+8.18 19.31+7.24 23.05+9.52
Coriobacteriaceae 3.02+1.99 7.89 +4.01* 9.62+9.95 10.59 + 8.86
Enterobacteriaceae 4.25+5.78 227+471 0.47 £0.45 1.32+3.26
Bacteroidaceae 9.01+9.99 2.67+2.45* 5.97+6.01 3.66+3.59
Ruminococcaceae 13.25+4.65 11.98+4.12 12.91+2.56 11.56 +6.20
Veillonellaceae 1.09+1.18 1.42+1.87 3.16+5.42 2.08+4.66
Akkermansiaceae 0.73+1.22 0.52+0.96 1.77£3.28 1.26 +3.63
Streptococcaceae 2.12+5.08 1.36+1.89 1.21+1.23 0.74 +1.33
Methanobacteriaceae 0.29+0.39 2.57+3.06 * 2.65+3.96 1.13+1.99
Eggerthellaceae 2.27+0.83 3.80£220* 3.70+1.72 4.18+2.30
Erysipelatoclostridiaceae 0.77 +0.55 1.39+1.33 0.68 +0.34 1.69+1.89
Erysipelotrichaceae 0.93+2.03 2.02+1.88* 1.11+1.53 1.66 +2.40
Clostridiaceae 0.61+£0.32 0.88 £ 0.53 0.84 £ 0.69 1.08 £0.92
Oscillospiraceae 2.30+1.20 2.83+1.67 3.05+1.78 1.89+1.43
Christensenellaceae 1.43+1.06 1.71£1.10 1.88+1.43 0.97 +1.02 *
Eubacterium_coprostanoligenes_group 1.03 £0.42 132£0.64 1.43£0.64 1.13+0.71
Others 18.56 +13.26 10.79 +9.08 10.64 +6.39 11.71 +10.67
SCFAs (mM)
Acetic acid 56.72+23.11  39.92+16.21  3327%1584  56.69+29.52"
Butyric acid 16.39 + 10.45 11.29+7.32 8.29+4.21 13.13+8.31
Propionic acid 14.92 £9.36 12.27 £5.34 11.19 +7.04 18.10+8.96 *
Isobutyric acid 0.39 +0.42 121+1.18" 0.85+0.41 0.95+1.24
Isovaleric acid 1.10+0.79 252+188" 2.08+0.53 1.96+1.78
Valeric acid 1.69+0.76 2.37+1.85 1.36+0.67 162+1.21
Caproic acid 0.94 £0.97 0.79 £1.08 0.18 +0.36 0.30+0.61
Amino acids (mM)

Total amino acids 35.93+21.01 55.64 +24.45"* 42.78 +10.79 51.67 +£25.42
Protein amino acids 3507+20.76  54.43+23.11%  42.15+10.86  50.14+24.24
Biogenic amines 0.75+1.23 1.05+1.52 0.48 +1.26 137+2.247
Ammonium 23.58+15.02  31.28+18.20  2578+11.89  30.79+19.14

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. PAHs, polycyclic aromatic hydrocarbons; SCFAs, short

chain fatty acids.



Table S14. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations

according to 2-amino-1-methyl-6-phenylimidazo intake (ng/day) category in each diagnosis group.

Control Polyps
PhIP<40 PhIP>40 PhIP<40 PhIP>40
(n=8) (n=17) (n=12) (n=23)
Microbial families (% Abundance)
Bifidobacteriaceae 1427+1415 12.48+1321  9.80+9.33 11.82+13.1
Peptostreptococcaceae 6.52+11.28  5.8216.46 6.60 +7.23 4.36+3.94
Prevotellaceae 1.45+1.96 434t741  4.00%11.73 3.7845.97
Lachnospiraceae 17.29£557  21.02+7.83 21711040  22.12+8.41
Coriobacteriaceae 4.38 +3.02 6.96 + 4.40 8.38+6.93 11.32£9.97
Enterobacteriaceae 4.2816.10 2.3814.62 1.82£4.59 0.69£0.97
Bacteroidaceae 4.8114.98 5.02+7.69 5.22£4.66 3.8514.36
Ruminococcaceae 1132+3.82  12.96%4.47  11.20+3.56 12.34£6.19
Veillonellaceae 1.40 +1.53 125+1.72 4.40+7.53 1.34£2.08
Akkermansiaceae 133137  025%064*  153+3.07 134£3.77
Streptococcaceae 2.83%551 1.07 £ 1.45 1.05+1.17 0.78+1.39
Methanobacteriaceae 1.52+2.68 1.87+2.75 1.72+3.66 1.49+2.18
Eggerthellaceae 2.88+1.97 3.43+198 4.57+2.26 3.76£2.06
Erysipelatoclostridiaceae 1.04+1.18 1.23£1.15 0.8310.68 1.70£1.94
Erysipelotrichaceae 110+ 1.80 1.88+2.04 2.03+241 1.23£2.06
Clostridiaceae 0.81+0.60 0.77£0.43 1.04£0.71 1.00£0.94
Oscillospiraceae 3.15+1.80 2.40%1.35 2.75+1.82 1.95+1.44
Christensenellaceae 1.61+0.93 1.61£1.16 1.35+1.07 117+1.29
Eubacterlum_coprostanoligenes_group 1.22+0.83 1.21+045 1.4310.60 1.10+0.73
Others 16.79+11.36 12.08 +£11.09 8.58 +6.23 12.88 £10.74
SCFAs (mM)
Acetic acid 42142044  47.79+20.52 38.67+2522 5590+28.41°
Butyric acid 113741036 1396806  9.76+6.32 12.79+8.18
Propionic acid 1063£620  1445+7.16  14.11+9.35 17.18 +8.73
Isobutyric acid 0.75+0.73 0.99+1.18 1.30+1.35 0.73+0.86
Isovaleric acid 1.73+1.11 2141194 2.59+1.65 1.69+1.39
Valeric acid 1.40£0.51 247+1.78 1.38+0.75 1.63+1.23
Caproic acid 0.43+£0.69 1.04+1.11 0.13+0.30 0.34+0.64
Amino acids (mM)

Total amino acids 43.87 +19.56 50.75 +27.16 49.51 +24.55 48.93 +21.84
Protein amino acids 42.95+18.68 49.58+26.14  48.42+24.09 47.56 +20.49
Biogenic amines 0.77+1.21 1.03+1.52 0.95+1.34 1.21+2.34
Ammonium 26.72 £8.19 29.35+20.32 32.1+22.09 27.93 +£14.67

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. PhIP, 2-amino-1-methyl-6-phenylimidazo (4,5,b)

pyridine; SCFAs, short chain fatty acids.



Table S15. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to 2-amino-3,8 dimethylimidazo intake (ng/day) category in each diagnosis group.

Control Polyps
MelQx<50 MelQx=50 MelQx<50 MelQx=>50
(n=17) (n=8) (n=28) (n=7)
Microbial families (% Abundance)
Bifidobacteriaceae 12.96+11.64 13.24+17.08 12.23+12.86  6.73+4.59
Peptostreptococcaceae 6.3119.45 5.49£428  5.11%567 5.1813.84
Prevotellaceae 2.28%3.77 5.84%9.66  4.37%9.05 1.81£2.96
Lachnospiraceae 19.20£6.94  21.14:830  20.75:8.55  26.91+9.66
Coriobacteriaceae 4.80+3.00  8.98+4.93 9.35£9.41  14.18%6.59
Enterobacteriaceae 3.5915.86 1.71£2.74 1.14£3.09 0.85+0.82
Bacteroidaceae 6.33+7.76  2.02+2.85*  4.96%4.74 1784131
Ruminococcaceae 11974371  13.41%541  1120£535  14.92+4.86
Veillonellaceae 1.10£1.34 174217  2.88%530  0.41%0.29
Akkermansiaceae 0.84+1.20  0.07+0.05*  1.62+3.86 0.53+1.12
Streptococcaceae 205+394  0.74%0.95 088+130  0.86+1.44
Methanobacteriaceae 1.73£2.80 1.80£2.56 1.49 £2.90 1.88+2.03
Eggerthellaceae 3.26+2.19 323+146  4.04%221  4.05%198
Erysipelatoclostridiaceae 0.84+0.86  1.86+1.40*  113+1.16 2.47+2.83
Erysipelotrichaceae 1.38+1.85 2.18+2.23 117180  2.84%3.13
Clostridiaceae 0.83+0.52  0.69+0.41 0.95+0.90 1.27£0.64
Oscillospiraceae 2.77+1.49 237+164  232:174 1.83£0.76
Christensenellaceae 1.65+1.08 1.52+1.12 1.28+1.34 1.02£0.40
Eubacterium_coprostanoligenes_group 1.15+0.64 1.34£0.43 1.16 £ 0.65 1.45+0.87
Others 1498+1193  10.63+9.35  11.99%+9.97  9.05+7.91
SCFAs (mM)
Acetic acid 42432109 53.49+17.15 48.16+28.19 57.33+29.36
Butyric acid 1146886  16.67+7.78  1097+7.35  14.84%8.60
Propionic acid 11.78 +5.65 16.30+£8.84 15.63 +9.40 18.11 +7.00
Isobutyric acid 0.75+0.68 1274158  0.97+1.13 0.75%0.83
Isovaleric acid 1.74£1.09 2.59+2.59 2.08+1.59 1.68+1.25
Valeric acid 1684102  3.08:2.12%  1.40£0.93 2.12+1.50
Caproic acid 048+075  163+113°  0.17+032 0.66+1.01
Amino acids (mM)

Total amino acids 47.92+24.28 49.88+27.48 48.85+21.97 50.25+26.08
Protein amino acids 47.09+23.41 48.24+26.29 47.71+21.04 48.44+24.70
Biogenic amines 0.68 +1.17 1.50+1.77 1.00 +2.08 1.59+1.92
Ammonium 28.41+17.48 28.72+17.83 30.44+18.18 25.03+13.87

Values are presented as mean + standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. (*) U Mann-Whitney statistically significant difference (p < 0.05) in metabolite
between the two levels of consumption in the diagnosis groups. MelQx, 2-amino-3,8 dimethylimidazo (4,5,f)

quinoxaline; SCFAs, short chain fatty acids.



Table S16. Microbial abundance and faecal SCFAs, amino acids, biogenic amines and ammonium concentrations
according to nitrites intake (mg/day) category in each diagnosis group.

Control

Polyps

Nitrites<1.69

Nitrites>1.69

Nitrites<1.69

Nitrites>1.69

(n=6) (n=19) (n=12) (n=23)
Microbial families (% Abundance)
Bifidobacteriaceae 23.98+11.58 9.60+12.01* 17.28+13.77  7.92+9.50*
Peptostreptococcaceae 1294+1391  3.87+3.48 3.32£2.66 6.06 £ 6.10
Prevotellaceae 232+214  377£7.14%*  3.59%551 3.99 +9.45
Lachnospiraceae 16.26£6.26  20.95:7.37  20.60£9.06  22.70+9.07
Coriobacteriaceae 5.44%2.39 6361458 11324679  9.79%10.13
Enterobacteriaceae 1.91+3.84 3.3215.47 0.3410.41 1.46 £3.38
Bacteroidaceae 2.33+1.20 5.78+7.67 4.00+3.80 4.49+4.82
Ruminococcaceae 10744432 1297422  1025%521  12.83%5.40
Veillonellaceae 136+1.14 1.28+1.79 2951621 2.09+4.06
Akkermansiaceae 0.70+0.93 0.56+1.10 2.08+5.14 1.05+2.30
Streptococcaceae 4.40£5.96 0.76 +1.18 0.76+0.73 0.93%1.53
Methanobacteriaceae 0.39+0.42 2.18+2.94 1.51+2.43 1.60£2.92
Eggerthellaceae 2.49+0.75 3.49+2.16 3.99+2.55 4.07+1.95
Erysipelatoclostridiaceae 045:0.20  1.40%122*  1.21%157 1.50+1.74
Erysipelotrichaceae 0.91%0.76 1.86£2.18 1714254 1.40 £2.02
Clostridiaceae 0.96 +0.64 0.73+0.43 0.81+0.67 1.11+0.93
Oscillospiraceae 2.58+1.40 2.66+1.58 2.26+1.55 220+ 1.66
Christensenellaceae 1.36£0.37 1.69£1.21 1.60+1.71 1.04 £0.82
Eubacterlum_coprostanoligenes_group 1.23+0.74 1.21+0.54 0.97+0.77  134%0.63*
Others 7.27+4.41  1558+11.97  9.4416.99  12.42+10.66
SCFAs (mM)
Acetic acid 39.41 £ 23.77 48.04 +19.25 44.50 +21.73 52.86 +31.15
Butyric acid 12.44 +11.28 13.34+8.12 9.69 +5.20 12.82 + 8.56
Propionic acid 11.14+7.74 13.89+6.81 15.85 +9.80 16.27 + 8.68
Isobutyric acid 0.75+0.80 0.97+£1.12 1.01+0.89 0.88+1.16
Isovaleric acid 1.70£0.98 2.11+1.89 2.27+1.47 1.85+1.56
Valeric acid 1.60 £ 0.62 229+1.74 1.48+0.84 1.58+1.20
Caproic acid 0.63+0.79 0.92+£1.10 0.08 £0.14 0.37 £0.66
Amino acids (mM)

Total amino acids 50.00 £19.31 48.09 + 26.73 58.82 £ 28.18 44.07 £17.42
Protein amino acids 48.86+18.42 47.01+25.72 57.34+26.80 42.91+16.62
Biogenic amines 0.93+1.38 0.95+1.45 1.29+2.48 1.03+1.81

25.66 + 8.86 29.41+19.23 35.82+£22.69 25.99 +£13.17

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of

metabolites between the two consumption levels. SCFAs, short chain fatty acids.



Table S17. Differences in microbial abundance and faecal SCFAs and amino acids concentrations according to N-
nitrosodimethylamine intake (ug/day) category in each diagnosis group.

Control Polyps
NDMA<0.126 NDMA>0.126 NDMA<0.126 NDMA>0.126
(n=7) (n=18) (n=11) (n=24)
Microbial families (% Abundance)
Bifidobacteriaceae 2136+12.65 9.82+1232* 14.39+1274  9.63+1136
Peptostreptococcaceae 11.88+13.01  3.77%3.55 3.16£2.85 6.02£5.95
Prevotellaceae 225196 3.87+7.33* 5.92£7.37 2.91+857
Lachnospiraceae 17.90£7.18  20.57+7.39 17.8516.8 23.87+9.34
Coriobacteriaceae 6.05+2.72 6.17£4.63 11.89£9.91 9.59+8.75
Enterobacteriaceae 1.67£3.56 3.50£5.58 0.4010.48 1.39£3.32
Bacteroidaceae 2.08+1.28 6.07+7.79 3.8313.42 4.55+4.90
Ruminococcaceae 1071395 1310430  10.61%502  12.56%557
Veillonellaceae 2.16+2.35 0.97+1.18 3.29+6.43 1.97£3.99
Akkermansiaceae 0.60+0.88 0.59%1.12 2.2645.36 1.01£2.26
Streptococcaceae 3.81+5.66 0.79+1.21 0.54+0.54 1.02£1.52
Methanobacteriaceae 133£251 1.92+2.78 1.20£2.28 1.73+2.94
Eggerthellaceae 2.5840.72 3.51+2.22 3.92+257 4.10+1.96
Erysipelatoclostridiaceae 1.00 £ 1.49 1.23+1.01 0.57 +0.46 1.78+1.88 *
Erysipelotrichaceae 1.40 £ 1.49 1.72+2.15 119+ 1.64 1.65+2.41
Clostridiaceae 1.03£0.61 0.69%0.41 0.66 +0.56 1.17£0.93
Oscillospiraceae 244+133 272+ 161 2.86+1.67 1.93+151
Christensenellaceae 1.73+1.03 1.56+1.11 176 £1.71 0.99+0.83
Eubacterium_coprostanoligenes_group ~ 1.24£0.67 1.2£0.56 1.03£0.55 130£0.75
Others 678+423  16.23+11.97  12.66+899  10.82+9.94
SCFAs (mM)
Acetic acid 43.09+23.78  47.09+19.35  38.22%+16.13  55.39%31.11
Butyric acid 12.48 +10.30 13.38 £8.36 9.30£5.50 12.87 +8.31
Propionic acid 12124753 1366693  13.05+7.19  17.53+9.43
Isobutyric acid 0.70 £ 0.74 1.00+1.15 1.07 £ 0.93 0.86%1.13
Isovaleric acid 1.61£0.92 2.17+1.93 2.38+1.49 1.82+1.54
Valeric acid 1.69+0.61 230+1.79 1.65+0.82 1.50+1.19
Caproic acid 0.65+0.72 0.92+1.13 0.2210.38 0.29+0.62
Amino acids (mM)

Total amino acids 49.60 +17.66 48.14 +27.50 53.37 £25.19 47.18 +21.36
Protein amino acids 48.55 +16.83 47.03 + 26.46 52.83 £24.60 45.57 +19.97
Biogenic amines 0.83 +1.28 0.99 +1.48 0.38 £0.64 1.45+2.36

24.99 £ 8.27 29.88 £ 19.68 34.77 £22.45 26.88 £ 14.34

Ammonium

Values are presented as mean * standard deviation. (*) Differential microbial family abundance according to linear
effect size discriminant analysis (LEfSe) at a threshold of 2.0 for the comparison of samples from each category of
consumption in diagnosis groups. No significant differences were found by U Mann-Whitney analysis (p < 0.05) of
metabolites between the two consumption levels. NDMA, N-nitrosodimethylamine; SCFAs, short chain fatty acids.



Table S18. Spearman correlation between the relative abundance of Bifidobacteriaceae and faecal SCFAs
concentration according to clinical diagnosis group.

Bifidobacteriaceae

SCFAs (mM) o p-value
Control
Acetic acid -0.208 0.319
Butyric acid -0.087 0.679
Propionic acid -0.219 0.293
Isobutyric acid -0.001 0.997
Isovaleric acid 0.037 0.861
Valeric acid 0.124 0.556
Caproic acid 0.247 0.233
Polyps
Acetic acid -0.053 0.764
Butyric acid -0.104 0.554
Propionic acid 0.018 0.916
Isobutyric acid 0.234 0.176
Isovaleric acid 0.247 0.152
Valeric acid 0.079 0.651
Caproic acid -0.293 0.088

Correlation values are presented as Spearman's rank correlation coefficient (p) and its
associated p-value.



