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Intestinal flora difference
s between patients with
ulcerative colitis of different ethnic groups in
China
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Abstract
To determine the differences in intestinal flora between Uygur and Han patients with ulcerative colitis (UC).
Microbial diversity and structural composition of fecal bacteria from patients with UC and their matched healthy spouses or first-

degree relatives were analyzed using high-throughput sequencing technology.
The fecal microbial diversity and abundance index of Uygur patients with UC (UUC) were significantly lower compared with the

Uygur normal control group, while there was no significant difference between the Han UC patients (HUC) and the Han normal control
group (HN). Comparedwith their respective control groups, Uygur UC patients andHan UC patients had a different main composition
of human intestinal flora (P< .05). The abundance of Burkholderia, Caballeronia, Paraburkholderia in the UUC group were higher
compared with the HUC group, while Faecalibacterium, Bifidobacterium, and Blautia in the HUC group were higher than those in the
UUC group (P< .05). Veillonella in the UUC group was higher than that in the Uygur normal control group group, while
Subdoligranulum and Ruminococcaceae_UCG-002 were significantly lower (P< .05). Prevotella_9 in the HUC group was
significantly higher than that in HN group, while Blautia, Anaerostipes, and [Eubacterium]_hallii_group were significantly lower.
Moreover, the top 6 species in order of importance were Christensenellaceae_R_7_group, Ruminococcae_ucg_005,
Ruminococcae_ucg_010, Ruminococcae_ucg_013, Haemophilus, and Ezakiella.
The difference in intestinal microflora structure may be one of the reasons for the clinical heterogeneity between Uygur and Han

patients with UC. Christensenellaceae_R_7_group, Ruminococcae_ucg_005, Ruminococcae_ucg_010, Ruminococcae_ucg_013,
Haemophilus, and Ezakiella could be used as potential biomarkers for predicting UC.

Abbreviations: AUC = area under the curve, CI = Confidenceinterval, FUT2 = fucosyltransferase 2, HN = Han normal control
group, HUC = Han patients with UC, IBD = Inflammatory Bowel Disease, OTU = Operational Taxonomic Unit, PC = principle
component, ROC = receiving operational curve, SCFA = Short-Chain Fatty Acids, UC = ulcerative colitis, UN =Uygur normal control
group, UUC = Uygur patients with UC.
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1. Introduction

Ulcerative colitis (UC) is a chronic non-specific inflammatory
bowel disease and a common gastrointestinal disease in China.
The incidence has gradually increased over recent years.[1,2]

However, its pathogenesis has not been fully elucidated. It is
generally believed that the pathogenesis of UC is related to genetic
factors, immune disorders of the intestinal mucosa, as well as
changes in the intestinal microecological environment, and other
factors. Over recent years, an increasing number of studies have
shown that the gut microbiota in the colon and their metabolites
are important factors implicated in the pathogenesis of UC.[2] The
change of intestinal flora and the chronic inflammatory response
caused by intestinal mucosal immune dysfunction may cause
UC.[3,4] However, the specific pattern of intestinal flora
imbalance involved in the occurrence of UC is still unclear.
Previous studies have found that the gut microbiota is
dysregulated in Inflammatory Bowel Disease (IBD), which leads
to the modification of the bacterial metabolic activity.[5] Vigsnaes
et al[6] have also found a decrease in the number of lactic acid-
producing bacteria in UC patients’ gut.
Epidemiological studies have shown that UC incidence varies

by region and ethnicity. The highest annual incidence of UC has
been observed in Europe (24.3 per 100,000 person-years)
followed by Asia and the Middle East (6.3 per 100,000
person-years). The highest incidence has been observed in Jewish
people (3–5 times higher than that of non-Jewish people).[7,8]

Previously, we compared the clinical characteristics of the
Uyghur and Han populations with UC who reside in the
Xinjiang of China, finding a higher endoscopic detection rate of
UC, a younger age of onset, and increased prevalence of chronic
persistent and acute outbreak types, more extraintestinal
manifestations, more severe manifestations of the disease as well
as higher complication rates that in Uyghur patients.[9]

Moreover, we also found that the positive rate of anti-neutrophil
cytoplasmic antibody in Uygur patients with UCwas significantly
higher compared with Han UC patients (P= .026), and that anti-
neutrophil cytoplasmic antibody positivity was associated with
an increased frequency of HLA-DRB1

∗
13 in Uyghur UC patients.

However, the HLA-DRB1
∗
08 gene frequency was lower in the

UC patients than in the control group (P= .012, Odds Ratio 0.12,
95% Confidenceinterval (CI) 0.02–0.91). In Han patients with
UC, there was no significant difference in HLA-DRB1 frequency
between UC patients and healthy controls.[10,11] In addition, we
have also confirmed that the fucosyltransferase 2 (FUT2) variant
rs281377 was significantly associated with UC in the Han
population as compared with the controls (P= .011) while
rs281377 was not associated with UC in the Uyghur population
(P= .06).[12]

Xinjiang is a multi-ethnic gathering place, where each ethnic
group has different genetic characteristics, living, and eating
habits. Xinjiang Uyghur populations like high-fat diets; meat and
dairy products account for a larger proportion of the diet
structure. The etiology of UC is multifactorial. It is well known
that differences in dietary structure and genetic background may
cause differences in the intestinal flora. Therefore, the change of
intestinal flora may be one of the reasons for the clinical
heterogeneity of UC in Uyghur and Han patients in China.
In this study, 16S rRNA sequencing was used to study the

difference of intestinal microflora between Uyghur and Han
patients with UC and their relatives. These data may further the
understanding of the fecal microbial diversity in UC patients.
2

2. Materials and methods

2.1. Participants

Uyghur and Han patients (aged ≥18years) who were initially
diagnosed with UC in the Gastroenterology Department of
People’s Hospital of Xinjiang Uyghur Autonomous Region from
January 2019 to December 2019 were recruited in this study.
Besides, matched healthy relatives from the same living
environment were included as a control group: the age-matched
spouse who lived together for >1 year or healthy siblings with
similar age, the same sex, with no autoimmune disease or genetic
disease. Inclusion criteria for all participants were: no use of
antibiotics or probiotics for the last 3months before sampling; no
special discomfort in physical condition compared with usual
times; women should not take samples during menstrual period.
Stool samples were collected from all participants on the same
day. The diagnostic criteria for UC were based on a combination
of clinical presentations, endoscopic features, and pathologic
findings according to the Lennard-Jones criteria[13] (infectious
and malignant etiologies were excluded).
The study protocol was approved by the Institutional Ethics

Committee of People’s Hospital of Xinjiang Uyghur Autono-
mous Region. Each participant provided written informed
consent and received no financial compensation or gifts.
2.2. 16S rRNA sequencing

Fecal samples were collected from all participants. Upon
collection, fecal samples were immediately snap-frozen in liquid
nitrogen and then kept at�80 °C. DNA was extracted from stool
samples (200mg) using the E.Z.N.A. soil DNA Kit (Omega Bio-
tek, Norcross, GA) following the manufacturer’s instructions.
DNA concentration and purity were determined with NanoDrop
2000 UV-vis spectrophotometer (Thermo Scientific, Wilmington,
NC). The V3-V4 hypervariable regions of the bacteria 16S rRNA
gene were amplified with primer pairs 338F (50-ACTCCTACGG-
GAGGCAGCAG-30) and 806R (50-GGACTACHVGGGTWTC-
TAAT-30) by an ABI GeneAmp 9700 PCR thermocycler (ABI,
CA). Purified amplicons were pooled in equimolar concentration,
and further paired-end sequencing was performed using a PE300
platform/NovaSeq PE250 platform (Illumina, San Diego, CA).
2.3. Statistical analyses

Statistical analyses were performed with SPSS 21.0 (SPSS, Inc.,
Chicago, IL). Results are expressed as mean± standard deviation.
In order to improve symmetry, the non-parametric variables were
mathematically transformed. The unpaired t test was used to
analyze the differences between continuous variables between the
study groups. TheMann–WhitneyU test was used to examine the
differences in bacterial composition between the groups. The
Bray-Curtis dissimilarities among the gut microbiota communi-
ties were calculated based on taxonomic data, and the resultant
distances were visualized by principal coordinate analysis.
Statistical differences between groups were tested using ANOSIM
analysis. P< .05 was considered as statistically significant. In the
heatmap analysis, the Bray–Curtis distance algorithm was used
for distance hierarchical clustering, and the complete linkage
method was used for species hierarchical clustering. In order to
evaluate the description ability of the random forest model
(randomForest package), the receiving operational curve (ROC)



Table 1

Characteristics of UC patients and a normal control group.

Characteristic UUC (n=23) UN (n=23) HUC (n=25) HN (n=25)

Sex Male 11 (47.83%) 10 (43.48%) 14 (56.00%) 12 (48.00%)
Female 12 (52.17%) 13 (56.52%) 11 (44.00%) 13 (52.00%)

Age (Mean±SD) 44.20±9.43 43.84±9.91 42.26±10.42 43.04±10.04
(Minimum) 20 22 20 24
(Maximum) 57 59 60 59

Disease severity (Mild) 6 10
(Intermediate) 17 15

HN=Han normal control group, HUC=Han patients with UC, UC=ulcerative colitis, UN=Uygur normal control group, UUC=Uygur patients with UC.

Figure 1. Venn diagram of OTU in the 4 groups. Different colors represent
different groups. The number of overlapping part represents the number of
OTUs shared by different groups, while the number of non-overlapping parts
represents the number of OTUs unique to the corresponding group.
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was constructed (plotROC package) and the area under the curve
(AUC) was calculated.

3. Results

3.1. Clinical characteristics of study participants

Forty-eight initial UC patients and 48 healthy relatives matched
for age and living environment included. Among them, the Han
UC group (HUC) included 25 patients, the Han normal control
group (HN) 25 participants, the Uyghur UC group (UUC) 23
patients, and the Uyghur normal (UN) control group 23
participants. The mean age of UUC, UN, HUC, and HN were
44.20±9.43, 43.84±9.91, 42.26±10.42, and 43.04±10.04
years, respectively; there were no significant differences in age
and sex between groups. In order to avoid the impact of disease
activity on the intestinal flora, only mild and intermediate UC
patients were selected. The demographics and characteristics of
UC patients and their healthy relatives are shown in Table 1.

3.2. Differences in microbial diversity

To profile the differences in intestinal microflora structure
between Han and Uygur UC patients, Illumina miseq sequencing
of bacterial 16SrRNA gene V3 region was performed for 96
faeces samples collected from the 4 groups. The estimated sample
coverage was about 99%, and the correlation between duplicate
samples was >99.5%, which indicated that the accuracy and
reproducibility of sequencing was reliable. A total of 5,359,155
effective sequence reads were obtained from the 96 fecal samples.
Ribosomal Database Project classifier Bayesian algorithm was
used to carry out taxonomic analysis on 97% similar level of
Operational Taxonomic Unit (OTU) representative sequences.
There were 456 OTUs shared by the 4 groups, 566 OTUs were
shared between the HUC and HN groups, 626 were shared
between the UUC and Uygur normal control group (UN) groups,
567 were shared between the HUC and UUC groups, 656 were
shared between the HN and UN groups (Fig. 1).
The principal coordinate analysis of sequencing data showed

that fecal microbial structure in 4 groups was significantly
separated. The main principle component (PC) scores were
PC1=12.54%, PC2=8.95%, and PC3=5.99% (Fig. 2). Heat-
map profile indicatedmarked differences inmicrobial community
structures among groups (Fig. 3). The abundance of Fusobacteria
was increased in the UUC group, while Verrucomicrobia was
lower in UUC and HUC groups.
The relative abundances of OTUs in the 4 groups at the phylum

level are shown for those with an abundance of at least 0.01%
(Fig. 4). Firmicutes, Bacteroidetes, Proteobacteria, and Actino-
3

bacteria were the most abundant phyla in the 4 groups.
Proteobacteria and Bacteroidetes were increased, and Firmicutes
and Actinobacteria decreased in the UUC group compared with
the UN group. Compared with the HN group, Proteobacteria,
Bacteroidetes, and Actinobacteria were increased, and Firmicutes
were decreased in the HUC group. Moreover, more Proteobac-
teria and Bacteroidetes, and less Firmicutes and Actinobacteria
were found in the UUC group compared with the HUC group.
We further assessed the relative abundance and frequency of

OTUs at the genus level (Fig. 5). The community analysis pieplot
further showed the proportion of microbial genera with high
abundance level (Fig. 6). Compared with the control group,
Faecalibacterium, Bacteroides, Prevotella_9, and Burkholderia
were all increased in the HUC and UUC group; Agathobacter,
Blautia, Klebsiella, Dorea were decreased in the HUC and UUC
group. However, compared with the control group, Bifidobacte-
rium, Subdoligranulum, Dialister increased in the HUC group
but decreased in the UUC group. Escherichia-Shigella and
Streptococcus increased in the UUC group, but decreased in the
HUC group.
Alpha diversity analysis using the Shannon index (Fig. 7A) and

the Chao index are shown in Fig. 7B. The microbial community
diversity and richness indicated by Shannon and Chao estimators
showed significant changes among the UUC and UN, UN and
HN, HUC, and UN (Table 2). However, there was no significant

http://www.md-journal.com


Figure 2. Principal coordinate analysis plots in fecal microbiota. Bray_curtis PCoA plot based on OTU abundance. Each point represents the microbiome of a
sample, with Uyghur UC group (red triangle), Uyghur normal control group (blue triangle), Han UC group (green triangle), and Han normal control group (HN) (yellow
circle). PCoA=principal coordinate analysis, UC=ulcerative colitis.
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difference in microbial diversity and richness index between Han
UC patients and their relatives (P> .05).
Through species difference analysis, the microbial groups with

a significant difference at the genus level were displayed from the
perspective of species richness of each group. The results showed
Figure 3. Heatmap analyses of abundant phylum in each group. The abscissa is th
the abundance changes of different species in each group of samples. The right sid
are marked with the asterisk.

4

that the abundance of Burkholderia-Caballeronia-Paraburkhol-
deria in the UUC group was significantly higher than that in the
HUC group, while Faecalibacterium, Bifidobacterium, and
Blautia in the HUC group were significantly higher than those
in the UUC group (Fig. 8A) (P< .05). At the same time, we also
e group name, and the ordinate is the species name. The color gradient shows
e of the figure is the value represented by the color gradient. The taxa of interest



Figure 4. Analysis of microbial community composition among 4 groups at phylum level. The ordinate is the proportion of the sample species. The columns with
different colors represent different species, and the length of the columns represents the proportion of the species.
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noticed that the abundance of Veillonella was significantly
higher, and Subdoligranulum and Ruminococcaceae_UCG-002
were significantly lower in the UUC group comparedwith the UN
group (Fig. 8B) (P< .05). The abundance of Prevotella_9 in the
HUC groupwas significantly higher than that inHN group, while
Blautia, Anaerostipes, and [Eubacterium]_hallii_group were
significantly lower (Fig. 8C) (P< .05). Moreover, the abundances
of Ruminococcaceae_UCG-002 and Prevotella_9 were signifi-
cantly higher in the UN group than in the HN group, while
Blautia, Anaerostipes, and [Eubacterium]_hallii_group were
Figure 5. Analysis of microbial community composition among 4 groups at genus
with different colors represent different species, and the length of the columns re

5

significantly lower compared with the HN group (Fig. 8D)
(P< .05).
In order to screen out the most important species category

(biomarker) that can distinguish between UC disease status and
healthy controls, a diagnosis model was constructed based on
species at the genus level. The AUC-RF algorithm was used to
determine an optimal random forest model that maximizes the
ROC curve’s AUC value. In the UUC and UN verification cohort,
when the AUC value was the highest, the number of species
ranked by importance was selected as 6 (Fig. 9A). The top 6
level. The ordinate is the proportion of the species in the sample. The columns
presents the proportion of the species.

http://www.md-journal.com


Figure 6. Microbial community composition of each group at genus level. Different colors represent different species, and the pie area represents the percentage of
the species.
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species in importance were Christensenellaceae_R_7_group,
Ruminococcaceae_UCG_005, Ruminococcaceae_UCG_010,
Ruminococcaceae_UCG_013, Haemophilus, and Ezakiella
(Fig. 9B). The distinguishing ability of the model is verified by
the independent group composed of UUC and UN. The AUCwas
0.77 (95% CI: 0.64–0.90, Fig. 9C). In the HUC and HN
verification cohort, the number of selected species ranked by
importance was 17. The AUC was 0.51 (95% CI: 0.37–0.65,
Fig. 9D). Our results revealed that the classifier based on
intestinal microbiome could not distinguish HUC from HN, but
could accurately distinguish UUC and UN.

4. Discussion

UC is a chronic, idiopathic, and recurrent inflammation
involving the gastrointestinal tract.[14] Over recent years,
UC’s incidence rate in Asian countries such as China, India,
and Korea has been increasing.[15–17] UC’s pathogenesis has
been associated with hereditary, environmental, microbiolog-
ical, and abnormal immune system functional factors.[18,19]

Intestinal microbiota seems to be an essential factor in the
development of UC.[20,21] However, it is also known that the
intestinal microbial environment is related to many factors such
as diet and living habits. In our previous studies, we found
significant differences in clinical characteristics between Uygur
and Han UC patients. The differences between these clinical
characteristics were mainly related to the differences in the
genetic background but also eating habits. Uygur people prefer
meat and a high-fat diet. Therefore, there may be differences in
intestinal flora between them, which may provide direction for
6

our research on the influence of intestinal flora on the
performance of UC disease.
In the present study, spouses or siblings who lived together

with patients for>1 year were selected as a control group so as to
exclude the influence of diet and living environment on the
intestinal flora. We found differences in microbial community
structure among the 4 groups. Heat map analysis showed that
Verrucomicrobia abundance was lower in the UUC and HUC
groups at the phylum level.[22]Verrucomicrobia has been
reported to be associated with the mucus barrier on the surface
of the intestinal mucosa, which contributes to the degradation of
the intestinal mucus and can effectively use the mucus as a source
of carbon and nitrogen. In this study, a decreased abundance of
Verrucomicrobia was observed in both Uygur and Han UC
patients, which may be related to the damage of the colonic
mucosal barrier and the disorder of mucus secretion on the
surface of the intestinal mucosa in UC patients. The decreased
abundance of Verrucomicrobia may further lead to increase of
mucus in the feces of UC patients. In comparison, Fusobacteria
abundance was higher in the UUC group. Fusobacteria, which is
a gram-negative anaerobe, is considered to be a pathogenic strain.
Fusobacteria isolated from patients with inflammatory bowel
disease has enhanced aggressive and pro-inflammatory proper-
ties.[23] Some pathogenic or conditional pathogens of these
bacteria may disrupt the intestinal environment’s balance and
integrity and promote the occurrence and development of
inflammation. It is well known that Fusobacterium nucleatum
belonging to the Fusobacteria is related to recurrence and
exacerbation of UC. However, F nucleatumwas not found in this
study, which may be related to the initial onset of UC patients



Figure 7. (A) Wilcoxon rank-sum test for Shannon index. Using Shannon index to estimate the a-diversity of each group at the genus level.
∗
P< .05,

∗∗
P< .01,

∗∗∗
P< .001. (B) Wilcoxon rank-sum test for Chao index. Using Chao index to estimate the a-diversity of each group at the genus level.

∗
P< .05,

∗∗
P< .01,

∗∗∗
P< .001.
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included in this study. In addition, F nucleatum is mostly enriched
in colonic mucosa tissue in IBD, and the expression level in stool
samples may be very low. Among the species with the highest
expression abundance at the phylum level, compared with the
normal control group, Uyghur and Han UC patients showed an
increase in Proteobacteria and Bacteroidetes and a decrease in
Firmicutes, which was consistent with the results of Duranti
et al.[24,25] However, in the UUC group, Actinobacteria was
Table 2

Sequencing data with richness and diversity estimation of bacteria t

Estimators HUC (n=25) HN (n=25)

Shannon 2.42±0.51 2.60±0.41
Chao 100.42±29.13 115.09±29
Coverage 0.99 0.99

HN=Han normal control group, HUC=Han patients with UC, UN=Uygur normal control group, UUC=

7

lower than that in the UN group, while Actinobacteria in the
HUC group was higher than that in the HN group. Actino-
bacteria belongs to gram-positive strictly anaerobic bacteria,
most of which are probiotics, including Bifidobacterium,
Bifidobacterium longum, and Bifidobacterium breve.[26] Studies
have shown that Bifidobacterium and others can ferment dietary
fiber to produce short-chain fatty acids, inhibit the proliferation
of pathogenic bacteria, reduce inflammation, reduce intestinal
axa in HUC, HN, UUC, and UN groups.

UUC (n=23) UN (n=23)

2.35±0.62 3.1519±0.61
.69 103.59±36.26 144.21±27.09

0.99 0.99

Uygur patients with UC.

http://www.md-journal.com


Figure 8. The top 15 species with the highest richness at genus level among different groups. X axis represents different groups, different color boxes represent
different groups, and Y axis represents average relative abundance of a species in different groups. (

∗∗
P< .01,

∗
P< .05, Mann–Whitney U test).

Figure 9. Based on species at genus level, the diagnostic models were constructed to distinguish UC patients from healthy controls. (A) The AUC value of the
random forest model constructed in the UUC and UN validation cohorts; (B) the top 6 species that can distinguish UUC from UN; (C) ROC analysis on gene level in
UUC and UN groups; (D) ROC analysis on gene level in HUC and HN groups. AUC=area under the curve, HN=Han normal control group, HUC=Han patients with
UC, ROC= receiving operational curve, UC=ulcerative colitis, UN=Uygur normal control group, UUC=Uygur patients with UC.

Liu et al. Medicine (2021) 100:32 Medicine
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permeability, and reduce endotoxins entering the blood-
stream.[27,28] In this study, more serious disease manifestations
observed in Uyghur UC patients may be related to the higher
abundance of pathogenic bacteria in the intestines and the lower
proportion of probiotics.
Chao index and Shannon index analysis indicated that the

diversity and richness of microbial communities in the UUC
group were significantly lower than those in the UN. Although
HUC is lower than HN, the difference is not significant, which
suggests that the decrease of intestinal fecal microbial diversity in
Uyghur UC patients may be more significant.
Studies have shown that unaffected healthy first-degree

relatives of children with UC may have fecal microbial disorders
related to changes in intestinal metabolism. This may mean a
susceptible microbial state of subclinical inflammation.[29] In
addition, Chen et al[30] found no significant difference in
microbial alpha diversity between UC patients and cohabiting
healthy partners, and the fecal microbial community was
relatively similar between patients and their partners. Turn-
baugh et al[31,32] also proposed that family members may share
intestinal microbial populations. However, these studies have
not conducted studies on populations of different genetic
backgrounds, lacking ethnic and racial diversity. In our research
results, the microbial diversity of Han UC patients and their
healthy relatives seems to be similar to the above research.
There was no significant difference in microbial diversity
between HUC and HN, but the decrease of intestinal microbial
diversity in Uygur UC patients was more significant. At the same
time, we also noticed that the UN’s microbial diversity was
significantly higher than that of HN. We believe that different
dietary habits may lead to differences in microbial diversity.
Still, in this study, we consider that intestinal microflora changes
in UC patients may be more significant in groups with higher
microbial diversity. Strikingly, it has been confirmed that the
genetic risk variants associated with IBD affect healthy
individuals’ intestinal microbiota. FUT2 gene mutations have
been shown to be associated with genes that directly affect the
intestinal bacterial structure of IBD.[33] In addition, our
previous study indicated that there are differences in FUT2
variant rs281377 between Han UC patients and Uygur UC
patients compared with the control group. This may also be
related to the different performances of these 2 populations in
UC intestinal flora.
Through species difference analysis, we further examined the

bacteria with a significant difference among the groups.
Compared with the control group of healthy relatives, the
UUC and HUC groups showed an increase of pathogenic strains
such as Veillonella and a decrease of beneficial bacteria, such as
Blautia and Prevotella_9.[34]Burkholderia-caballeronia-parabur-
kholderia abundance in the UUC group was significantly higher
than that in the HUC group, and Faecalibacterium, Bifidobacte-
rium, and Blautia in the HUC group were significantly higher
than those in the UUC group. Faecalibacterium and Blautia are
common Short-Chain Fatty Acids (SCFA) producing bacteria and
typical intestinal inherent probiotics found in recent years.[35,36]

SCFA producing bacteria can induce Treg differentiation, protect
the intestinal mucosal barrier, and maintain normal intestinal
function.[37,38]Bifidobacterium is one of the most common
probiotics in the intestine, which can inhibit the production of
LPS, thus reducing the intestinal permeability and having a
positive role in maintaining the intestinal mucosal barrier
function. Therefore, we believed that different genetic back-
9

grounds and dietary habits, which led to a significant reduction of
intestinal probiotics in Uygur UC patients, are closely related to
Uygur UC patients’ clinical manifestations. More attention to the
supplement of probiotics among Uyghurs and people with the
similar genetic background may be of great significance in the
treatment of UC.
We found that 6 microbial genera had accurate discriminative

ability between UC disease status and their healthy relatives
through the prediction and analysis of the random forest model.
This suggested that these species may be used as predictors for UC
patients with more severe symptoms or genetic background
similar to Uyghurs to distinguish them from healthy people.
However, we did not find important species that could
distinguish Han UC patients from their healthy relatives. This
again suggested that the changes of intestinal microflora in Uygur
patients with UC may be more typical. The Christensenellaceae
taxa, which rank the highest in importance, have been reported to
produce butyric acid in previous studies. It has anti-inflammatory
properties and can down-regulate pro-inflammatory cytokines to
improve colonic mucosal barrier function.[39] The metabolic level
of butyric acid in the intestine may be related to the heterogeneity
of clinical manifestations in UC patients. At the same time,
butyric acid is an important substrate for SCFA production.
Butyric acid is not only the main energy source of colonic
epithelial cells but can also inhibit the expression of pro-
inflammatory cytokine mRNA in mucus. In Uyghur UC patients,
we also observed the reduction of SCFA-producing bacteria
Faecalibacterium and Blautia. Regulating SCFA production in
the intestine may be more effective for the treatment of Uyghur
UC patients.
In summary, our current research is based on the previous

study on the differences in clinical manifestations between
Uyghur UC patients andHan UC patients in Northwest China. In
this study, we further discussed the differences of intestinal flora
between the 2 groups. A family-based study was conducted
between patients and their relatives. UC patients with different
genetic backgrounds and dietary habits led to intestinal microbial
changes compared with their living relatives. Different regimens
may be required for intestinal microecological treatment of
patients with different genetic risks of UC.
This study has a few limitations. First, we did not set a healthy

control group outside the family to further understand the
changes of intestinal microorganisms of UC patients and their
relatives. In addition, due to inconsistencies in patient compli-
ance, we did not obtain complete dietary habits data of patients
and their relatives. Further longitudinal prospective studies are
needed in the future. Although changes in bacteria may simply
reflect the course of the disease or be the cause of the disease, we
still expect to find different bacteria that can be used as
biomarkers for ulcerative colitis by studying UC in different
populations.
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