
 
 

 

 

 

Supplementary Figure S1. PCoA plots based on unweighted UniFrac distance matrices. 

Each large circle represents an individual fecal donor. (A) samples presented by subject. Each 

sphere colour within the large circle represents an individual fecal donor sample at 0 and 24 

h. (B) samples by treatment. Each large circle represents a subject and each sphere colour 

represents a treatment: orange: no treatment; blue: treated with minispheres with 

Cyclosporine A (CyA); green: treated with minispheres without CyA. (C) samples by time-

point: red spheres, 0 hour; blue spheres, 24 hours.  

A 

 

B 

C 



 
 

 

Supplementary Figure S2. Relative abundance (%) of the phyla across treatment groups in 

fecal samples from six subjects (1-6) following 24 hour fermentation in an ex vivo model. 

Groups: non-treatment control (NTC); Minispheres without (-) Cyclosporine A (CyA), 

Minispheres with (+) CyA. 
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Supplementary Figure S3. Relative abundance (%) of the bacterial genera identified in fecal 

samples in treatment groups from six individual subjects (Subjects 1-6) following 24h 

fermentation.Groups: non-treatment control; Minispheres without (-) Cyclosporine A (CyA); 

Minispheres with (+) CyA  
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Supplementary Figure S4. Relative abundance (%) of the bacterial phyla identified in fecal 

samples from human subjects (n=8) participating in the pilot study with SmPill® + CyA, before 

(Day 0) and after (Day 7) treatment.  
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Supplementary Figure S5.  Relative abundance (%) of the bacterial genera identified in 

human fecal samples from eight subjects (A-H), before and after treatment with SmPill® + 

Cyclosporine A (CyA) 
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Supplementary Table S1 

Alpha Diversity Indices (mean) for 6 fecal ferment samples across three treatment groups 

following 24 hour fermentation in an ex vivo model. 

Index No  

Minispheres 

Minispheres 

with CyA 

Minispheres 

without CyA 

p value 

Chao1 richness 

estimate 

 

449.1 436.4 430.9 0.56 

Simpson's 

Diversity Index 

 

0.96 0.96 0.96 0.23 

Shannon Index 

 

5.8 5.9 5.8 0.38 

Number of 

observed species  

420.7 412.3 398.5 0.51 



 
 

Supplementary Table S2. Concentration of SCFAs (mM) in fecal samples following 24 h fermentation in an ex vivo model. 

SCFAs 

(mM) 
nButyrate  iButyrate  Propionate  Acetate  

Treatment 
MS* - 

CyA 

MS + 

CyA 
No MS 

MS - 

CyA 

MS + 

CyA 
No MS 

MS - 

CyA 

MS + 

CyA 
No MS 

MS - 

CyA 

MS + 

CyA 
No MS 

Subject                          

1 30.1 31.4 24.5 1.8 1.7 1.7 16 16 13.6 61.9 60 40.8 

2 21.5 22.1 15.3 1.3 1.3 1.3 8.9 8.9 8.1 25.1 25.6 22.6 

3 25 27.2 16.4 1.9 1.8 2 13.3 12.9 11.9 27.8 29.2 26.7 

4 18.9 21.2 13.3 1.4 1.3 1.02 14.3 12.5 9.4 68.5 63.4 46.8 

5 36.3 33.2 20.9 2.2 2.2 1.5 20.5 16.1 12.5 53 38 37.4 

6 29.4 31.3 21 1.57 1.41 1.22 15.2 15.2 10.9 47.4 49.6 33 

Mean 26.9 27.7 18.6 1.7 1.6 1.5 14.7 13.6 11.1 47.3 44.3 34.6 

SD 6.4 5.1 4.2 0.3 0.4 0.4 3.8 2.8 2.0 17.7 15.9 9.0 

P-Value 0.02 0.50 0.13 0.32 

*MS=Minispheres; CyA = Cyclosporine A; SD = Standard Deviation  

 

 

 



 
 

Supplementary Table S3. Alpha diversity of gut microbiota in fecal samples from 8 subjects 

who participated in the pilot study before (Day 0) and after treatment (Day 7) with SmPill® + 

CyA.  

 

Alpha diversity  Before treatment 

(Day 0) 

After treatment 

(Day 7) 

P-Value 

Chao1 richness estimate 431.30 430.61 0.99 

Simpson's Diversity 

Index 

0.96 0.96 0.84 

Shannon Index 5.57 5.56 0.96 

Number of observed 

species 

404.88 394.75 0.88 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Supplementary Table S4.  Concentration of SCFAs (mM) in fecal samples from healthy 

subjects before (Day 0) and after (Day 7) participating in the pilot study with SmPill® + 

Cyclosporine A (CyA). 

 

 

nButyrate iButyrate Propionate Acetate IsoValerate Hexanoate Pentanoate

Subject Treatment

Before 2.5 0.89 4.8 13.0 0.71 0.06 1.17

After 1.5 0.43 3.0 9.1 0.30 0.06 0.64

Before 4.3 0.82 4.9 10.9 0.62 0.18 0.81

After 7.7 0.84 17.5 36.4 0.58 0.62 1.73

Before 5.5 0.31 11.7 23.3 0.28 0.31 0.89

After 14.1 0.75 38.5 51.4 0.49 0.59 2.04

Before 3.2 0.30 2.8 11.2 0.24 0.00 0.42

After 4.5 0.37 4.5 21.6 0.25 0.00 0.36

Before 4.2 0.42 4.0 17.4 0.28 0.00 0.51

After 7.6 0.29 5.7 22.3 0.20 0.00 0.52

Before 2.5 0.41 5.5 13.0 0.26 0.00 0.48

After 10.7 0.46 8.5 31.4 0.38 0.00 0.91

Before 6.2 0.44 9.1 22.1 0.28 0.00 0.60

After 11.2 0.41 16.0 32.3 0.26 0.00 0.83

Before 0.0 0.00 0.0 0.0 0.00 0.00 0.00

After 1.5 0.18 1.7 6.8 0.15 0.11 0.26

Before 3.6 0.45 5.35 13.87 0.33 0.07 0.61

After 7.35 0.47 11.93 26.41 0.33 0.17 0.91

Before 1.96 0.29 3.61 7.35 0.23 0.11 0.35

After 4.63 0.22 12.19 14.67 0.15 0.27 0.65

P value 0.05 0.90 0.17 0.05 0.97 0.28 0.27

SD

SCFAs (mM)

4

5

6

7

8

Mean 

1

2

3



 
 

Supplementary Table S5. Effect of SmPill® + CyA on amino acids and other metabolites detected in fecal samples from healthy subjects (A-

H) participating in a seven day pilot study.  

 



 
 

Supplementary Table S6. The effect of uncoated minispheres with (+) and without (-) 

Cyclosporine A (CyA) (0.75 mg ml-1) on the growth of Bacteroides sp in vitro (cfu/ml) 

 

Bacteroides Strain Treatment 
TBC (cfu/ml) 

T48 

Bacteroides 

distasonis 

No Treatment control 6.6 x 10⁹ 

Minispheres without cyclosporine (uncoated) 2.2 x 10⁹ 

Minispheres with cyclosporine (uncoated) 2.6 x 10⁸ 

Bacteroides dorei 

No Treatment control 4.86 x 10⁸ 

Minispheres without cyclosporine (uncoated) 3.78 x 10⁶ 

Minispheres with cyclosporine (uncoated) 1.78 x 10⁶ 

Bacteroides fragilis  

No Treatment control 2.58 x 10⁶ 

Minispheres without cyclosporine (uncoated) 4.04 x 10⁶ 

Minispheres with Cyclosporine (uncoated) 

beads 
3.12 x 10⁶ 

 


