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42 SUPPLEMENTAL FIGURES

43

44 Supplemental Figure 1: Mucin 2 at the end of trial in groups A, B and C

45 Bars denote 95% confidence intervals. A, 0 g of GF daily; B, 3 g of GF daily; C, 6 g of GF daily. 

46 Expression of MUC2 in the villus epithelium goblet cells was visualized with anti-MUC2 antibody 

47 (Clone BSB-45, REF: BSB 6160, Bio SB Inc., Santa Barbara, CA. Diluted 1:250). The results were 

48 reported as number of MUC2+ cells per 100 enterocytes. Measurements were independent of clinical 

49 information. 
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54
55 Supplemental Figure 2: Crypt cell proliferation (CB1) at the end of trial in groups A, B and C

56 Bars denote 95% confidence intervals. A, 0 g of GF daily; B, 3 g of GF daily; C, 6 g of GF daily. 

57 Crypt cell proliferation index was determined with anti-Cyclin B1 Ab-4 antibody (Clone GNS11, 

58 REF: MS-869-P1, NeoMarkers Inc., Fremont, CA. Diluted 1:100). The results were reported as 

59 percentage of proliferating Cyclin B1+ crypt cells. Measurements were independent of clinical 

60 information. 
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158
159
160 Supplemental Figure 3: Production of Cytokine 2, 4, 6 and 8 at the end of trial in groups A, B 

161 and C

162 Bars denote 95% confidence intervals. A, 0 g of GF daily; B, 3 g of GF daily; C, 6 g of GF daily. a) 

163 cytokine 2; b) cytokine 4; c) cytokine 6; d) cytokine 8. The premixed multiplex beads of the Bio-Plex 

164 human cytokine Human 27-Plex Panel (Bio-Rad Laboratories, Milan, Italy) was used in presence of 

165 30 µl of plasma. All the plasma samples and standards were run in duplicate, and fluorescent signals 

166 were read by using Biorad 200 system (Bio-Rad). Cytokines were analyzed by means of one-way 

167 analysis of variance (ANOVA) and Tukey’s test, or through the nonparametric test of Friedman if 

168 data distribution did not show a normal trend. The critical level of P was set to 0.05
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199 b)
200

201
202
203 Supplemental Figure 4: Production of  IFN and TNF at the end of trial in groups A, B and C; 

204 Bars denote 95% confidence intervals. A, 0 g of GF daily; B, 3 g of GF daily; C, 6 g of GF daily. a) 

205 IFN; b) TNF. The premixed multiplex beads of the Bio-Plex human cytokine Human 27-Plex Panel 

206 (Bio-Rad Laboratories, Milan, Italy) was used in presence of 30 µl of plasma. All the plasma samples 

207 and standards were run in duplicate and fluorescent signals were read by using Biorad 200 system 

208 (Bio-Rad). Cytokines were analyzed by means of one-way analysis of variance (ANOVA) and 

209 Tukey’s test, or through the nonparametric test of Friedman if data distribution did not show a normal 

210 trend. The critical level of P was set to 0.05.  
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219
220
221

222
223
224
225
226 Supplemental Figure 5: Lactulose/Mannitol ratio in groups A, B and C.

227 A, 0 g of GF daily; B, 3 g of GF daily; C, 6 g of GF daily. Data were expressed as the ratio between 

228 the concentration of Lactulose [mg/L] and Mannitol [mg/L]; the letters b and e stand for before and 

229 at the end of the trial.

230 Gut permeability was analyzed by the nonparametric test of Friedman. The critical level of P was 

231 set to 0.05.
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242

243
244

245 Supplemental Figure 6: Overview of some representative genera in cluster 1 (K1), cluster 2 (K3), 

246 subjects of cluster 3 receiving Gluten Friendly (K3-friendly) and subjects of cluster 3 receiving 

247 Gluten free (K3-free). The letters E and B indicate the end of the trial or the baseline (beginning)

248 The scatter plot represents the median of each group. For the meaning of the number see supplemental 

249 table S5
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253

254
255 Supplemental Figure 7: Overview of Eisenbergiella (A) and Saccharimonadaceae (B) in cluster 1 

256 (K1), cluster 2 (K3), subjects of cluster 3 receiving Gluten Friendly (K3-friendly) and subjects of 

257 cluster 3 receiving Gluten free (K3-free) at the baseline and after the trial.

258 The box accounts for the interquartile range (from quartile 1 to quartile 3; 25-75%), while the 

259 whiskers indicate the minimum and the maximum of the population.
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264
265 SUPPLEMENTAL TABLES
266
267
268 Supplemental Table 1: Gluten Friendly does not induce Gastrointestinal Symptom
269 Gastrointestinal Symptom Rating Scale (GSRS) and Bristol Stool Chart. Median and quartiles are 
270 shown in brackets.
271

Week 1 Week 2 Week 4 Week 8 Week 12

Group A

Bristol Stool Chart 3.5 (3-4) 4 (4-4) 4 (4-4) 4 (3.5-4) 4 (3-4)

Abdominal pain 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Bloating 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Flatulence 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Group B

Bristol Stool Chart 3.5 (2.75-4) 3.5 (2.5-4) 4 (3-4) 3.5 (3-4) 3.5 (3-4)

Abdominal pain 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Bloating 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Flatulence 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Group C

Bristol Stool Chart 3.75 (3-4) 4 (3-4) 3.5 (3-4) 4 (3-4) 4 (3.38-4)

Abdominal pain 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Bloating 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

Flatulence 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)

272
273
274
275
276
277
278
279 Online Supporting Material
280



14

281
282
283
284 Supplemental Table 2: Mean values of the categorical predictors of k-means

K1 K2 K3
VH/CrD -1.07 -1.28 -0.10
IEL 97.80 46.22 13.52
G12 53 27 9
CB1 16.88 20.01 -3.12
MUC2 -13.15 -23.80 15.23

285
286 VH, VH/CrD
287 IEL, IEL increase (%)
288 G12, detection of 33-mer peptide (%)
289 CB1, increase of CB1 (%)
290 MUC2, increase of MUC2 (%)
291
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325
326
327
328 Supplemental Table 3: Subjects included in the clusters of k-means

K 1
15 individuals:
7 from C
6 from B
2 from A

K 2
11 individuals:
5 from C
6 from B

K3
22 individuals:
6 from C
7 from B
9 from A

1C 4C 5C
2C 7C 6C
3C 8C 10C
9C 12C 11C
13C 18C 15C
14C 3B 16C
17C 5B 1B
2B 7B 6B
4B 17B 9B
8B 18B 13B
10B 19B 14B
11B 15B
12B 16B
2A 1A
3A 4A

5A
6A
7A
8A
9A
10A
11A
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342

343

344 Supplemental Table 4: Evaluation of pro-inflammatory score at baseline

345

1 found
0 not found

Slackia Sutterella score (%)
K1 1 1 100
K1 0 1 50
K1 0 1 50
K1 0 1 50
K1 0 0 0
K1 0 0 0
K1 0 1 50
K1 0 1 50
K1 0 1 50
K1 1 1 100
K1 0 0 0
K1 0 0 0

500
Slackia Sutterella score (%)

K2 1 1 100
K2 0 0 0
K2 1 0 50
K2 0 0 0
K2 1 1 100
K2 1 0 50
K2 0 1 50
K2 0 0 0
K2 0 0 0
K2 0 1 50

400
Slackia Sutterella score (%)

K3 Friendly 1 0 50
K3 Friendly 0 1 50
K3 Friendly 0 1 50
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0
K3 Friendly 0 0 0



17

K3 Friendly 0 0 0
K3 Friendly 1 0 0

150
Slackia Sutterella score (%)

K3 free 0 0 0
K3 free 0 1 50
K3 free 0 0 0
K3 free 0 0 0
K3 free 0 0 0
K3 free 0 1 50
K3 free 0 0 0

100
346

 individuals sum of scores standaradized score
K 1 12 500 41.67
K 2 10 400 40.00
K3 Friendly 13 150 11.54
K3 free 7 100 14.29

347
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353

354 Supplemental Table 5: Relative abundance of some target genera at the baseline and the end of the trial in cluster 1 (K1), cluster 2 (K3), 

355 subjects of cluster 3 receiving Gluten Friendly (K3-friendly) and subjects of cluster 3 receiving Gluten free (K3-free). 

356 The letters E and B indicate the end of the trial or the baseline (beginning). 1Q: quartile 1; 3Q; quartile 3. The numbers on the first row should be used 

357 to read figures in S6
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