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Figure S1. Co-occurrence network structure of the fecal microbiota; related to 

STAR Methods and Figure 2 

Co-occurrence networks constructed from shotgun metagenomic data, stratified by 

urban exposure level and sampling year. Nodes represent bacterial taxa and edges 

represent significant co-occurrence relationships. Differences in network connectivity 

and node degree illustrate variation in community structure across exposure groups. 
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Figure S2. Fecal α-diversity across urban exposure levels; related to STAR 

Methods and Figure 2 

Chao1 richness estimates and Shannon diversity  derived from shotgun metagenomic 

data across urban exposure levels. Asterisks indicate levels of statistical significance 

following the standard convention used throughout the figures: *p < 0.05; **p < 0.01; 

***p < 0.001; ****p < 0.0001. 
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Figure S3. Differentially abundant fecal bacterial taxa between sampling years; 

related to STAR Methods and Figure 3 

Differentially abundant fecal bacterial taxa identified by 16S rRNA gene sequencing 

between the 2015 and 2016 sampling visits in low–urban-exposure villages. Taxa 

shown meet the statistical significance threshold (FDR-corrected p < 0.05). (B-J) 

Boxplots showing log₁₀-transformed relative abundances of representative genera that 

changed significantly between years. Comparisons were performed using Wilcoxon 

rank-sum tests; FDR-adjusted p values are indicated:*p < 0.05; **p < 0.01; ***p < 

0.001. 



A B

C

47/55

33/49

36/40 22/24*

0.00

0.25

0.50

0.75

Children Adults

B
la

st
oc

ys
tis

 p
re

va
le

nc
e 

(%
)

Exposure
a
a

Low
Medium

**

N
=2

2

N
=7

3

N
=4

N
=5

5

Children Adults

Negative Positive Negative Positive
0

2

4

6

sh
an

no
n

Blastocystis

a
a

Negative
Positive

Negative Positive

Bacteroidota;g_Rikenellaceae RC9 gut group
Bacillota;g_Ruminococcaceae UCG−002
Bacillota;g_Ruminococcaceae UCG−010
Bacillota;g_Ruminococcaceae UCG−005
Bacillota;g_Christensenellaceae R−7 group
Pseudomonadota;g_Succinivibrio
Spirochaetota;g_Treponema 2
Bacillota;f_Clostridiales vadinBB60 group;g_unc...
Mycoplasmatota;o_Mollicutes RF39;f_uncultured b...
Bacillota;f_Ruminococcaceae;g_
Bacillota;g_Ruminococcaceae NK4A214 group
Bacillota;g_uncultured organism
Pseudomonadota;o_Rhodospirillales;f_uncultured;...
Bacillota;f_Clostridiales vadinBB60 group;g_
Actinobacteria;g_Collinsella
Bacillota;g_Lachnospiraceae FCS020 group
Bacillota;g_Fusicatenibacter
Actinobacteria;g_Rothia
Actinobacteria;g_Libanicoccus
Actinobacteria;g_Bifidobacterium
Bacillota;g_Lactobacillus

Blasto status
Age

++

++

++

++

+

++

++

++

+

+

++

++

++

++

−

−

−

−

−

−−

−−

Blasto status
Negative
Positive

Age
Children
Adults

Relative abundance

0.01%
0.05%
0.25%
1.25%
6.25%
31.25%



Figure S4. Association of fecal microbiota composition with Blastocystis 

colonization 

(A) Prevalence of Blastocystis detected by PCR in Amerindian villagers with low or

medium urban exposure. Children were defined as ≤17 years old. The numbers of

positive and total subjects are shown above each bar. Blastocystis prevalence was

lower among children from medium–urban-exposure villages compared with those

from low-exposure villages, whereas positivity was nearly universal among adults.

(B) Alpha diversity of the fecal microbiota according to Blastocystis status and age

group. Diversity was significantly higher in Blastocystis-positive children, with a

similar trend in adults.

(C) Differentially abundant bacterial taxa associated with Blastocystis status based on

16S rRNA sequencing. Discordant taxa were identified using the ANCOM log-ratio

test and are clustered by relative abundance. “+” and “–” indicate enrichment and

depletion in the Blastocystis-positive group, respectively. Double signs “++” or “– –”

indicate ANCOM |log₂ ratio| > 2.
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Figure S5. Distribution of Blastocystis subtype colonization patterns; related to 

STAR Methods  

Bars show the relative frequency of single- versus multi-subtype Blastocystis 

colonization within each population group. 
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Figure S6. Fecal short-chain fatty acid concentrations by urban exposure level; 

related to STAR Methods   

Short-chain fatty acid concentrations measured in fecal samples collected in 2016, 

stratified by urban exposure level. Statistically significant differences are indicated 

where applicable. 



**
***

****
Adults Children

low
−2
01
5

low
−2
01
6

me
diu
m−
20
15

me
diu
m−
20
16

US
low

−2
01
5

low
−2
01
6

me
diu
m−
20
15

me
diu
m−
20
16

US

0.00

0.25

0.50

0.75

M
.s

m
ith

ii 
:B

ac
te

ria
 ra

tio



Figure S7. Methanobrevibacter smithii abundance across age groups and exposure 

levels; related to STAR Methods and Figure 2 

Relative abundance of Methanobrevibacter smithii measured by quantitative PCR in 

fecal samples from children and adults collected in 2016, stratified by urban exposure 

level. Statistically significant differences are indicated. 
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Figure S8. Differentially abundant oral bacterial taxa between sampling years; 

related to STAR Methods and Figure 3 

Differentially abundant oral bacterial taxa identified by 16S rRNA gene sequencing 

between the 2015 and 2016 sampling visits in low–urban-exposure villages. Taxa 

shown meet the statistical significance threshold (FDR-corrected p < 0.05). 
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Figure S9. Differentially abundant nasal bacterial taxa between sampling years; 

related to STAR Methods and Figure 3 

Differentially abundant nasal bacterial taxa identified by 16S rRNA gene sequencing 

between the 2015 and 2016 sampling visits in low–urban-exposure villages. Taxa 

shown meet the statistical significance threshold (FDR-corrected p < 0.05). 
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Figure S10. Differentially abundant skin bacterial taxa between sampling years; 

related to STAR Methods and Figure 3 

Differentially abundant right arm skin bacterial taxa identified by 16S rRNA gene 

sequencing between the 2015 and 2016 sampling visits in low–urban-exposure 

villages. Taxa shown meet the statistical significance threshold (FDR-corrected p < 

0.05). 
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