iScience, Volume 29

Supplemental information

Disrupted gut microbiome networks and unhealthy
behaviors predict metabolic dysfunction

in children and adolescents in the long term

Silvia Turroni, Kathrin Giinther, Federica D'Amico, Toomas Veidebaum, Yiannis
Kourides, Dénes Molnar, Lauren Lissner, Ronja Foraita, Monica Barone, Carlos Mora-
Martinez, Yolanda Sanz, Arno Fraterman, Maike Wolters, Patrizia Brigidi, Marco
Candela, Wolfgang Ahrens, and Simone Rampelli



150 —

TIL
TIN
T O
T1_PO
T1_PU
T1_UN
T3 L
T3 N
T3_0
T3_PO
T3_PU

100 —

Number of samples

50 —

EEREEOOEEOO

M1
M2
M:

Supplementary Figure 1. Gut microbiome configurations in children/adolescents in
relation to time and weight status. Bar plots showing the number of children/adolescents
included in each gut microbiome configuration (M1 to M3), stratified by time and weight status.
Color coding: yellow, T1 individuals who showed a downward change in weight status at T3
comparedtoT1(T1_L); cyan, individuals with normalweight at T1 who were also normal weight
at T3 (T1_N); light red, individuals with normal weight at T1 who developed obesity at T3 (T1_O);
dark red, individuals with obesity at T1 who were also obese at T3 (T1_PO); light green,
individuals with underweight at T1 who were also underweight at T3 (T1_PU); beige, individuals
with underweight at T1 who returned to normalweight at T3 (T1_UN); army green, T3 individuals
who showed a downward change in weight status at T3 compared to T1 (T3_L); light blue,
individuals with normal weight at T3 who were also normal weight at T1 (T3_N); red, individuals
with obesity at T3 who were normalweight at T1 (T3_0O); heavy dark red, individuals with obesity
at T3 who were also obese at T1 (T3_PO); and forest green, individuals with underweight at T3
who were also underweight at T1 (T3_PU). See also Supplementary Table 3.



Supplementary Table 1. Characteristics of children/adolescents with stool samples at T1 and T3. Participants were stratified by
measurement time and weight status as follows: i) normal weight at T1 and excess weight gain at T3; ii) normal weight at T1 and T3; iii)
overweight/obese at T1 and T3; iv) underweight at T1 and T3; and v) downward change in weight category at T3 compared to T1.

Normalweightat Normalweightat Overweight/obese Underweight at Downward All
T1 and excess T1and T3 atT1and T3 T1and T3 change in weight
weight gain at T3 category
N % (row) N % (row) N % (row) N % (row) N % (row) N % (row)
Total 38 41.30 33 35.87 7 761 4 4.35 10 10.87 92 100.00
N % (column) N % (column) N % (column) N % (column) N % (column) N % (column)
Sex of the child (male) 16 4211 19 57.58 4 57.14 4 100.00 7 70.00 50 54.35
N Mean N Mean N Mean N Mean N Mean N Mean
Age (years) - T1 38 7.83 33 7.08 7 9.43 4 6.8 10 8.55 92 7.72
Age (years) - T3 38 11.69 33 11.10 7 13.3 4 10.8 10 12.6 92 11.66
Body Mass Index (kg/m?) -T1 38 15.82 33 16.03 7 24.33 4 13.58 10 20.01 92 16.9
Body Mass Index (kg/m?) -T3 38 19.95 33 17.38 7 27.16 4 14.48 10 20.5 92 19.4
Weight of participant (kg)-T1 38 27.93 33 26.35 7 52.29 4 20.45 10 39.28 92 30.12
Weight of participant (kg)-T3 38 48.65 33 40.90 7 76.37 4 31.3 10 54.77 92 47.89
Height of participant (cm)-T1 38 131.19 33 127.35 7 14499 4 122.03 10 137.62 92 131.16
Height of participant (cm)-T3 38 154.44 33 152.42 7 166.63 4 146.08 10 161.61 92 155.06




Supplementary Table 2. Characteristics of children/adolescents with stool samples only at T1. Participants were stratified by
measurement time and weight status as follows: i) normal weight at T1 and excess weight gain at T3; ii) normal weight at T1 and T3; iii)
overweight/obese at T1 and T3; iv) underweight at T1 and T3; v) underweight at T1 and normal weight at T3; and vi) downward change in
weight category at T3 compared to T1.

Normalweightat Normalweightat Overweight/obese UnderweightatT1 Underweight at Downward All
T1 and excess T1and T3 atT1and T3 and T3 T1and normal  change in weight
weight gain at T3 weight at T3 category
N % (row) N % (row) N % (row) N % (row) N % (row) N % (row) N % (row)
Total 17 13.49 56 44.44 12 9.52 14 11.11 3 2.38 24 19.05 126 100.00
N % (column) N %  (column) N % (column) N % (column) N % (column) N % (column) N % (column)
Sex of the child (male) 9 52.94 33 58.93 4 33.33 8 57.14 2 66.67 11 4583 55 53.17
N Mean N Mean N Mean N Mean N Mean N Mean N Mean
Age (years) - T1 17 8.72 56 8.43 12 7.73 14 8.04 3 8.03 24 8.62 126 8.39
Age (years) - T3 17 12.56 56 12.15 12 11.36 14 11.72 3 11.57 24 12.48 126 12.13
Body Mass Index (kg/m?) -T1 17 15.99 56 16.43 12 21.15 14 136 3 14.1 24 17.59 126 16.67
Body Mass Index (kg/m?) -T3 17 20.07 56 17.98 12 24.99 14 14.89 3 16.37 24 18.01 126 18.55
Weight of participant (kg)-T1 17 28.11 56 29.53 12 39.11 14 22.87 3 23.7 24 33.29 126 30.09
Weight of participant (kg)-T3 17 48.61 56 44.47 12 62.7 14 33.54 3 39.2 24 46.36 126 45.78
Height of participant (cm)-T1 17 132.25 56 133.35 12 134.86 14 129.44 3 129.2 24 135.59 126 133.24
Height of participant (cm)-T3 17 155.15 56 156.18 12 157.25 14 149.57 3 152.7 24 158.6 126 155.78




Supplementary Table 3. Summary of the recruited children/adolescents, along with
information on gender, age, weight group and gut microbiome cluster of their fecal
samples. Those without an "m" before their ID were from our previous publication [S1]. Weight
group: T1 individuals who showed a downward change in weight status at T3 compared to T1
(T1_L); individuals with normal weight at T1 who were also normal weight at T3 (T1_N);
individuals with normal weight at T1 who developed obesity at T3 (T1_0O); individuals with
obesity at T1 who were also obese at T3 (T1_PO); individuals with underweight at T1 who were
also underweight at T3 (T1_PU); individuals with underweight at T1 who returned to normal
weight at T3 (T1_UN); T3 individuals who showed a downward change in weight status at T3
compared to T1 (T3_L); individuals with normal weight at T3 who were also normal weight at T1
(T3_N); individuals with obesity at T3 who were normal weight at T1 (T3_O); individuals with
obesity at T3 who were also obese at T1 (T3_PO); and individuals with underweight at T3 who
were also underweight at T1 (T3_PU). Gut microbiome cluster: M1 to M3. The previous
assignment to the C1-C4 clusters is provided for samples from Rampelli et al. [S1]. See also
Supplementary Figure 1.

SampleID Gender Age Individual Weight Gut microbiome Gut microbiome

(years) ID group cluster from the cluster from
present study Rampelli et al. [S1]
IDE13 Male 9.4 2 T1 N M2 C1
IFA54 Male 13.1 2 T3_N M2 C2
IDE18 Female 9.4 3 T1 N M2 C2
IFA62 Female 13.6 3 T3_N M2 C2
IDE10 Female 6.5 6 T1. 0 M2 C2
IFA45 Female 10.7 6 T3_0 M2 C2
IDE17 Male 9.3 7 T1. 0 M2 C1
IFA50 Male 13.3 7 T3_0 M2 C1
IDE19 Female 9.1 9 T1. 0 M2 C2
IFA46 Female 13 9 T3_0 M2 C2
IDE1 Male 10.2 11 T1 N M2 C2
IFA59 Male 14.6 11 T3_N M2 C2
IDE3 Female 9.3 12 T1. 0 M3 C3
IFA47 Female 13.3 12 T3_0 M3 C1
IDE16 Female 9.7 14 T1 N M2 C2
IFAG3 Female 13.9 14 T3_N M3 C2
IDE15 Female 9.5 16 T1 N M2 C1
IFA60 Female 13.7 16 T3_N M2 C1
IDE7 Female 10 17 T1. 0 M3 C2
IFAG5 Female 13.6 17 T3_0 M3 C3
IDE14 Female 9.5 18 T1. 0 M2 C1
IFA44 Female 13.8 18 T3_0 M3 C1
IDE61 Male 10 20 T1 N M2 C2
IFA52 Male 13.8 20 T3_N M2 C2
IDE62 Male 6.7 21 T1 N M2 C1

IFA68 Male 10.8

N
=

T3_N M2 C2



IDE64
IFA67
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IFA51
IDE59
IFA56
IDE48
IFA49
IDE6O
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IDE65
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IDE9
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IFA61
IDE4
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IDE57
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Female
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Male
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Male
Male
Male
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Male
Male
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Female
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9.2
13
9.9
13.7
9.7
13.5
10.2
14.1
9.7
13.5
4.6
8.5

12
9.4
13.2
4.6
8.6

10.2
6.4
10.5
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10.7
5.8
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IFA26
IDE58
IFA29
IDE12
IFA21
IDE8

IFA22
IDE69
IFA66
IDE54
IFA19
IDE25
IFA12
IDE28
IFA16
IDE32
IFA32
IDE27
IFA31
IDE26
IFA11
IDE42
IFA27
IDE20
IFA6

IDE33
IFA3

IDE21
IFA1

IDE38
IFA2

IDE40
IFA4

IDE39
IFA14
IDE31
IFAS

IDE29
IFA43
IDE30
IFA69
IDE37
IFA42
IDE24
IFA70
IDE22
IFA35

Female
Male
Male

Female

Female
Male
Male

Female

Female
Male
Male
Male
Male

Female

Female
Male
Male
Male
Male
Male
Male
Male
Male

Female

Female

Female

Female
Male
Male

Female

Female
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

Female

Female
Male
Male
Male
Male

9.8
6.1
10.3
4.9
8.9
5.1
8.9
5.1

5.2
9.1
8.8
12.7
4.3
8.2
8.7
12.9
9.5
13.8
7.9
11.7
4.7
8.5
9.6
13.7
5.8
9.7
8.5
12.2
8.6
12.4
5.6
9.3
6.1
9.4
4.7
8.8
10.3
14.1
5.9
9.7
6.2
10
111
15.2
11
15
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9.8
13.8
6.6
10.5
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134
9.9
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10.5
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7.9
5.5
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5.5
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Female
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Female
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Male
Female
Female
Female
Female
Female
Female
Female
Female
Male
Female
Female
Female
Female
Female
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

8.5
7.2
9.8
9.3
6.6
5.5
8.8

10.8
14.6
8.8
8.3
4.9
10.6
7.3
9.5
6.9
6.6
6.9
7.7
10.3
14
10.2
9.1
9.9
9.6
9.8
6.1

9.9
6.7

10.1
13.9
7.6
4.8
8.6
9.3
13.5
11
14.7
4.4
8.6
5.2
9.5
6.9
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6.1
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13.6
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7.5
8.9
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10
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9.9
8.3
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IDE166 Male 9.8 m98 T1_N M3 New sample
IDE167 Male 8.4 m99 T1_N M2 New sample
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