
iScience, Volume 26
Supplemental information
Protein supplementation changes gut microbial

diversity and derived metabolites in

subjects with type 2 diabetes

Ilias Attaye, Pierre Bel Lassen, Solia Adriouch, Emilie Steinbach, Rafael Patiño-
Navarrete, Mark Davids, Rohia Alili, Flavien Jacques, Sara Benzeguir, Eugeni Belda, Ina
Nemet, James T. Anderson, Laure Alexandre-Heymann, Arno Greyling, Etienne
Larger, Stanley L. Hazen, Sophie L. van Oppenraaij, Valentina Tremaroli, Katharina
Beck, Per-Olof Bergh, Fredrik Bäckhed, Suzan P.M. ten Brincke, Hilde Herrema, Albert
K. Groen, Sara-Joan Pinto-Sietsma, Karine Clément, and Max Nieuwdorp



Table S1. Detailed food box information related to Figure 1.
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Figure S1.Effect of dietary intervention on glycemic metrics of the continuous 
glucose monitor, related to Figure 4.
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Figure S2. Effect of dietary intervention on (A) Insulin and c-peptide 
excursions following a mixed-meal test (MMT), related to Figure 4.
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Figure S3. Effect of dietary intervention on glycemic parameters, stratified to 
low and high baseline gut microbiota Shannon diversity, related to Figure 4.
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Figure S4. Beta-diversity (Bray-curtis), related to 
Figure 5.



Figure S5. Descriptive Taxonomic changes following a 12 week High protein diet vs Low protein diet, related to Figure 5.



MF0038 methionine degradation I

MF0070 pentose phosphate pathway (oxidative phase)
MF0098 hydrogen metabolism
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Figure S6. Functional analyses of gut microbiota related to Figure 5.
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Figure S7.Correlations between significant taxa-metabolite changes 
following a 12 week high protein vs Low protein diet, related to Figure 6.



Supplemental figure legends 

Table S1. Detailed food box information related to Figure 1.

Figure S1: Effect of dietary intervention on glycemic metrics of the continuous glucose monitor. (A) 

Continuous Overall Net Glycemic Action (CONGA). Data represented as median ± IQR, no significant 

changes between the HP or LP group. (B)  Mean of Daily Differences (MODD) Data represented as 

median ± IQR, no significant changes between the HP or LP group.  (C) Mean Amplitude of Glycemic 

excursions (MAGE), Data represented as median ± IQR, no significant changes between the HP or LP 

group. All analyses were performed using linear regression model with correction for baseline value 

and site center (Delta variable=group +baseline value variable+ center). 

Figure S2: Effect of dietary intervention on  (A) Insulin excursions following a mixed-meal test (MMT) 

at Week 0 and Week 12 for 240 minutes. Data represented as mean ± SD, no significant changes 

between the HP (n=59) or LP group (N=59) . (B)  Area under the curve (AUC) of post-prandial insulin 

excursions following MMT-test performed at baseline and Week 12 (ns). Data represented as median 

± IQR. (C) c-peptide excursions following a mixed-meal test (MMT) at Week 0 and Week 12 for 240 

minutes. Data represented as mean ± SD, no significant changes between the HP (n=59) or LP group 

(N=59). (D) AUC of post-prandial c-peptide excursions following MMT-test performed at baseline and 

Week 12 (ns). Data represented as median ± IQR. All analyses were performed using linear 

regression model with correction for baseline value and site center (Delta variable=group 

+baseline value variable+ center).

Figure S3: Effect of dietary intervention on  glycemic parameters, stratified to low and high baseline 

gut microbiota Shannon diversity.  (A) Glucose excursions following a mixed-meal test (MMT) at Week 

0 and Week 12 for 240 minutes. Data represented as mean ± SD, no significant (ns) changes between 

the HP or LP group, stratified to baseline alpha diversity. (B)  Area under the curve (AUC) of MMT test 

performed at baseline and Week 12, stratified to baseline alpha diversity (ns). (C) No significant effect 

of dietary intervention on HbA1c between Week 0 and Week 12, stratified to baseline alpha diversity. 

(D) No significant changes in Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) due 

to the dietary intervention at baseline and week 12, stratified to baseline 



alpha diversity. All analyses were performed using linear regression model with correction for 

baseline value, baseline microbiota diversity and site center (Delta variable=group +baseline value 

variable+  center, stratified to high or low baseline microbiota diversity). 

Figure S4. Beta-diversity calculated via Bray-curtis index showing an explained variance of the 

beta-diversity (p<0.001). Analyses done via PERMANOVA. 

Figure S5. Descriptive Taxonomic changes following a 12 week High protein diet vs Low protein 

diet. 

Figure S6. Functional analyses of gut microbiota showing no significant changes in functional 

pathways. Analyses performed using a linear mixed effects model. 

Figure S7. Correlations between significant taxa-metabolite changes following a 12 week high 

protein vs Low protein diet. Analyses performed using a linear mixed effects model.  
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