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Supplementary Figure 1: The effect of PB.t and B.t-EVs on obesity indices. (a) BW (Body Weight), 
and (b) its AUC (the area under the curves), (c) BMI (body mass index), and (d) its AUC, (e) Lee index, 
and (f) its AUC. Data are expressed as mean ± SEM (standard error of mean) (n = 8/group); *, P < 0.05; 
**, P < 0.01; ***, P < 0.001; ****, P < 0.0001 by post hoc Bonferroni's Two-way analysis of variance 
(ANOVA). #, statistically significant difference compared to the start of the study (week 4) in each group. 
*, statistically significant differences between groups in weeks 4 and 9. 

Groups categories: NC-PBS (normal control rats gavaged with PBS); NC-B.t-EV (NC gavaged with Bac-
teroides thetaiotaomicron’s Extracellular Vesicles); NC-PB.t (NC gavaged with Pasteurized B.t); T2DM-
PBS (type 2 diabetes mellitus gavaged with PBS); T2DM-B.t-EV (T2DM rats gavaged with B.t-EV); 
T2DM-PB.t (T2DM rats gavaged with PB.t). 
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Supplementary Figure 2: The effect of PB.t and B.t-EVs on glycemic indices and lipid profile. Serum 
level of (a) FBG (Fast blood Glucose), and (b) its AUC (the area under the curve), (c) Insulin and (d) 
its AUC, (e) HOMA-IR and (f) its AUC, (g) TG (Triglyceride) and (h) its AUC, (i) TC (total cholesterol 
level and (J) its AUC, (k) HDL (high-density lipoprotein-cholesterol) and (l) its AUC, (m) LDL-C (low-
density lipoprotein- cholesterol) and (n) its AUC. 

Data are expressed as mean ± SEM (standard error of mean) (n = 8/group), *, P < 0.05; **, P < 0.01; 
***, P < 0.001; ****, P < 0.0001 by post hoc Bonferroni's Two-way analysis of variance (ANOVA). #, 
statistically significant difference compared to the start of the study (week 4) in each group. *, statis-
tically significant differences between groups in weeks 4 and 9. 

Groups categories: NC-PBS (normal control rats gavaged with PBS); NC-B.t-EV (NC gavaged with 
Bacteroides thetaiotaomicron’s Extracellular Vesicles); NC-PB.t (NC gavaged with Pasteurized B.t); 
T2DM-PBS (type 2 diabetes mellitus gavaged with PBS); T2DM-B.t-EV (T2DM rats gavaged with 
B.t-EV); T2DM-PB.t (T2DM rats gavaged with PB.t). 
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Supplementary Table 1: Composition of the High-Fat Diet used in the study 

 

materials amount 

powdered normal-pellet diet 1000 g 

butter 531 g 

casein 125 g 

DL-methionine 3 g 

vitamin mix 7 g 

mineral mix 42 g 

 

 
Supplementary Table 2: Sequences of Primers Used in the Reaction of qPCR 

 

Name   Seq 5'……. 3' Primer 
length 
(bp) 

Product  
length 
(bp) 

Accession  
number 

Pik3cg F TGACAGGCACAACGACAACA 20 
165 XM_006240004.5 

R TTGCCCGAAGTTCCCATCACA 21 

Akt1 F CTCCTCAAGAATGATGGCACCT 22 
217 XM_039111773.2 

R TCCACTCTTCCCGCTCCT 18 

Cnr1 F GTTGACTTCCATGTATTCCAC-
CGTA 

25 

125 XM_063287167.1 
R ATGTACCTGTCGATGGCTGTGA 22 

Cnr2 F CAGCGTGACCATGACCTTC 19 
185 XM_063288330.1 

R TCCACCCCATGAGCGGTAG 19 

IL6 F CTTCCTACCCCAACTTCCAATG 22 
135 NM_012589.2 

R CCGAGTAGACCTCATAGTGACC 22 

IL10 F CCAGTTCTTTCCCCTGTAGCCA 22 
152 XM_008769426.4 

R TCGCCCAGAGACAGACAAGCAA 22 

IL1b F TACCTATGTCTTGCCCGTGGA 21 
122 NM_031512.2 

R ATCACACACTAGCAGGTCGTC 21 

IL4 F ATGCACCGAGATGTTTGTAC-
CAGA 

24 

169 NM_201270.1 
R ACAGAGTTTCCTCAGTTCACCG 22 

Eef2 F GGTCCCAACATTCTCACCGACA 22 
140 NM_017245.2 

R ACATCAAATCGCACACCACGCA 22 
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Supplementary Table 3: Sequences of Primers Used in the Reaction of qPCR 

Micro- 
organism 

  Primer Sequence (5'-3') Primer 
length 

(bp) 

Product 
size (bp) 

References 

Part A: Phylum 

Actino- 
bacteria 

F CGCGGCCTATCAGCTTGTTG 20 
643 

Bredholt et 
al., 2008 R CCGTACTCCCCAGGCGGGG 20 

Proteo- 
bacteria 

F CATGACGTTACCCGCAGAAGAAG 23 
195 

Murri et al., 
2013 R CTCTACGAGACTCAAGCTTGC 21 

Bactero- 
idetes 

F GTTTAATTCGATGATACGCGAG 22 
211 

Matsuki et 
al., 2004 R TTAASCCGACACCTCACGG 19 

Firmicutes F GCAGTAGGGAATCTTCCG 18 
181 

Senkovs et 
al., 2021 R ATTACCGCGGCTGCTGG 17 

Part B: Genus, Species 

Akkermansia  
Muciniphila 

F CAGCACGTGAAGGTGGGGAC 20 
329 

Schnee-
berger et al., 

2015 
R CCTTGCGGTTGGCTTCAGAT 

20 

Bacteroides  
thetaiotaomi-

cron 

F GAGGAAGGTCCCCCACATTG 20 
298 In this study R ACCCATAGGGCAGTCATCCT 

20 

Lacto- 
bacillus spp. 

F AGCAGTAGGGAATCTTCCA 19 
341 

Alioua et al., 
2016 R ATTYCACCGCTACACATG 18 

Clostridium 
Cluster IV 

F ACAATAAGTAATCCACCTGG 20 
298 

Hermann-
Bank et al., 

2013 
R CTTCCTCCGTTTTGTCAA 

18 

Faecali- 
bacterium 
Prausnitzii 

F GGAGGAAGAAGGTCTTCGG 19 
248 

Fitzgerald et 
al., 2018 

R AATTCCGCCTACCTCTGCACT 
21 

16s  
Universal 

F TCCTACGGGAGGCAGCAGT 19 

348 
Qian et al., 

2018 
R GGACTACCAGGG-

TATCTAATCCTGTT 
26 

E. coli F CATTGACGTTACCCGCAGAA-
GAAGC 

25 
195 

Bartosch et 
al., 2004 

R CTCTACGAGACTCAAGCTTGC 21 
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