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Background: To understand the biological effect of gut microbiome on the progression of

colorectal cancer (CRC), we sequenced the V3-V4 region of the 16S rRNA gene to illustrate

the overall structure of microbiota in the CRC patients.

Methods: In this study, a total of 66 CRC patients were dichotomized into different groups

based on the following characteristics: paired tumor and adjacent normal tissues, distal and

proximal CRC segments, MMR (-) and MMR (+), different TNM staging and clinic tumor

staging.

Results: By sequencing and comparing the microbial assemblages, our results indicated

that 7 microbe genus (Fusobacterium, Faecalibacterium, Akkermansia, Ruminococcus2,

Parabacteroides, Streptococcus, and f_Ruminococcaceae) were significantly different between

tumor and adjacent normal tissues; and 5 microbe genus (Bacteroides, Fusobacterium,

Faecalibacterium, Parabacteroides, and Ruminococcus2) were significantly different between

distal and proximal CRC segments; only 2 microbe genus (f_Enterobacteriaceae and

Granulicatella) were significantly different between MMR (-) and MMR (+); but there was no

significant microbial difference were detected neither in the TNM staging nor in the clinic tumor

staging.

Conclusion: All these findings implied a better understanding of the alteration in the gut

microbiome, which may offer new insight into diagnosing and therapying for CRC patients.

Keywords: colorectal cancer, CRC, gut microbiota, 16S rRNA sequencing, TNM staging,

MMR

Introduction
Colorectal cancer (CRC) is a considerable prevalent cancer in the world, ranking

third in terms of incidence and the second in terms of mortality. In 2018, over

1.8 million new CRC cases and 881,000 deaths in worldwide were predicted to

generate. Although the incidence and mortality rates of CRC were decreased by

about 3% per year from 2003 to 2012, it is still one of the most life-threatening

cancers and advanced CRC remains an incurable disease.1

Diverse gut microbiome plays complex and key roles in numerous diseases.

Accumulating evidence indicate that the etiology of CRC is related to the gut

microbiota.2 Some bacterial pathogens (e.g., Bacteroides fragilis, Escherichia coli

strain NC101) directly promote the progression of CRC.3,4 Enriched Fusobacterium

of CRC has an invasive role in colonic epithelial cells.5 Some bacterial metabolites

(e.g., butyrate, short-chain fatty acids) may reduce the risk of CRC.6,7 The
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structural imbalance does exist in the gut microbiome of

CRC patients.6 Therefore, better understanding the differ-

ential assemblage of gut microbiota will improve the ther-

apy for CRC patients.

Tumour-nodes-metastasis (TNM) staging system pro-

vides crucial clinical management for therapy of patients

with cancers.8 Despite many molecular features (i.e., cyto-

toxic CD8/CD45, proteins, p38) being investigated,9–12

few studies identify the features of microbiota aggregates

in colorectal cancer. For instance, cyclomodulin-positive

pathogenic strains are more prevalent at TNM II/III/IV

stages (>64%) than TNM I stage (45%). Comprehensive

interpretation of gut microbiota diversity is imperative

according to different TNM staging.

DNA mismatch repair (MMR) deficiency (defined as

the loss or inadequate of MMR pathway) is one of the

best-understood forms of genetic instability in CRC.13 The

variation of short-repeated DNA sequences widely existed

in most familial colorectal cancers, implying that almost

replication errors had occurred during the process of tumor

development.14 In some cases, CRC with defective MMR

is linked to the alterations of DNA mismatch repair genes

through activating β-catenin/TCF signaling.15 However,

differences in intestinal microbial diversity in patients

with CRC with or without defective MMR still need to

be further study.

To better understand the structure alteration of micro-

biota, in this study, we selected 66 CRC patients and

performed high-throughput sequencing of 16S rRNA

gene to investigate the overall of microbiota assemblage

in paired tumor and adjacent normal tissues (>10 cm from

tumor tissues), distal and proximal CRC segments, MMR

(-) and MMR(+), different TNM staging and tumor

staging.

Materials and Methods
Patients and Sampling
This study was approved by the ethics committee of First

Affiliated Hospital of College of Medicine, Zhejiang

University (No. 2016–436). All 66 new diagnosed CRC

patients (aged 35–94 years, 38 males and 28 females) were

sampled consecutively from July toAugust 2017 from the First

Affiliated Hospital of College of Medicine, Zhejiang

University inHangzhouCity, China.Written informed consent

was obtained from the patients to utilize their tissue samples.

The CRC patients were selected based on the following cri-

teria: no complicating diseases (such as chronic bowel disease,

diabetes, other signs of infections or hypertension); no family

history of CRC or recurrence in CRC patients, no radiotherapy

and chemotherapy before the surgical resection; no use of

antibiotic, non-steroidal anti-inflammatory drugs (NSAID),

statins or probiotics within the past 3 months; and no food

allergies. All CRC patients were categorized into a different

group based on the histopathological features in the TNM

staging system of malignant tumors after surgery. The distal

segment includes a distal colon, sigmoid colon, and rectum.

The general information (age, gender) and clinical data

(including tumor stages, tumor sites, pathological data) were

recorded. The clinicopathological classification of 66 CRC

patients is shown in Table 1. All paired tumor and adjacent

normal tissue samples were dissected and frozen immediately

after collection and stored at −80°C until DNA extraction.

DNA Extraction
Genomic DNA was extracted from each sample (~200 mg)

according to the protocol of TIANamp Stool DNA Kit

(Tiangen Biotech, Bejing, China). DNA quality and DNA

concentration were measured by a NanoDrop. Integrity and

Table 1 The Clinicopathological Classification of 66 CRC Patients

Category Stage Male Female Total

T staging T1 1 0 1

T2 5 8 13

T3 30 18 48

T4 1 1 2

P-values 0.296

N staging N0 24 20 44

N1 8 4 12

N2 5 3 8

P-values 0.972

Tumor staging I 6 6 12

II 18 14 32

III 13 7 20

P-values 0.685

MMR (-) 4 2 6

(+) 33 25 58

P-values 0.645

Tumor sites

Proximal segment (right) 10 5 15

Distal segment (left) 28 23 51

P-values 0.418

Note: Two patients were adenomas, so they were not included in T staging,

N staging, tumor staging and MMR.
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size of DNA were measured by 2% (w/v) agarose gel

electrophoresis. All DNA samples were stored at −80°C
until further processing.

Illumina MiSeq Sequencing
The V3-V4 region of the 16S rRNA gene was amplified using

general primers (Forward: 5ʹ-CCTACGGGNGGCWGCAG-

3ʹ; Reverse: 5ʹ-GACTACHVGGGTATCTAATCC-3ʹ). The

reaction system was performed in a 50 μL volume, including

2×PhantaMaxMasterMix 25 μL, Nextera XT Index Primer-F

(10 M) 2 μL, Nextera XT Index Primer-R (10 M) 2 μL,
template DNA 5 μL, and ddH2O 16 μL. Thermal cycling

programs were accomplished after 3-min activation and dena-

turation at 95°C, followed by 25 cycles at 95°C for 30 s, 55°C

for 30 s and 72°C for 45 s. Finally, elongation at 72°C for 5

min. PCR products were purified using MiniE-lute PCR pur-

ification kit (AXYGEN) and quantified using the detection

system (Light Cycler® 96 Flex Real-time PCRSystem, Roche,

Switzerland). Library construction and sequencing were per-

formed on the Illumina MiSeq PE300 with the paired-end

protocol (Jingbai Biotech, Hangzhou, China).

Bioinformatics
All reads were filtered according to the following condi-

tions: the maximum mismatch ratio of overlap was 0.15;

the minimum overlap was 10 bp; the average based on the

reads tail was lower than 20; the average length was

300–480 bp. To acquire high-quality and more precise

bioinformation, we used effective sequences consisting of

some point mutation and macromolecular homopolymers

through Qiime v1.17 (http://qiime.org/) (Hamady et al,

2008). Operational taxonomic units (OTUs) was classified

with Usearch v7.1 (http://drive5.com/uparse/) and OTUs

defined at 97% minimum similarity level were used to

evaluate the coverage analysis. The taxonomic assign-

ments for each sample were made using the RDP

Classifier. The richness and alpha-diversity estimators

were analyzed by the mothur software package

(Wu et al, 2013). The relative abundance in each sample

was performed by unweighted unifrac distance metrics

analysis. Principal coordinate analysis (PCoA) illuminated

the clustering difference among samples based on the

matrix of distance (Lozupone et al, 2011).

Statistical Analyses
To evaluate the differences in the relative abundances at the

genus level among different groups, we performed the

Mann–Whitney test, Kruskal–Wallis test, and ANOVA

using SPSS v22.0 software (SPSS Inc, Chicago, IL, US).

Moreover, the False Discovery Rate was used to conduct

multiple comparison. All data were shown as mean ± SD,

and P-values <0.05 were considered statistically significant.

Results
Abundance and Composition of

Microbiota in Paired Tumor and Adjacent

Normal Tissues of 66 CRC Patients
In total, 2,326,082 and 2,344,106 high-quality and usable

reads, with an average length of 417 bp and 417 bp were

obtained from paired tumor and adjacent normal tissues in 66

CRC patients, respectively. The alpha-diversity (Shannon and

Simpson index) in paired tumor and adjacent normal tissues of

CRC patients was similar (Table 2).

Relative abundance analysis (Figure 1A) revealed

that 7 microbe genus (Fusobacterium, Faecalibacterium,

Akkermansia, Ruminococcus2, Parabacteroides, Streptoco-

ccus, and f__Ruminococcaceae) were significantly different

between paired tumor and adjacent normal tissues of CRC

patients (P < 0.05). To compare the overall structure (relative

OTUs) of the gut microbiota in all samples, we performed the

principal component analysis (PCA), principal coordinate

analysis (PCoA) and anosim analysis. The results illustrated

that these microbes shared similar diversity between two

tissues (Figure 1B–C).

Further, based on the KEGG database, gene functional

classifications of assembled unigenes were shown in

Figure 2. The pathways such as ribosome, translation

proteins, arginine and proline metabolism, glycine, serine

and threonine metabolism, glycerolipid metabolism, spor-

ulation, starch and sucrose metabolism, fructose and man-

nose metabolism were significantly different between two

tissues (P < 0.05).

Diversity Comparison Between Proximal

and Distal CRC Segment
In total, 489,670 and 247,585 high-quality and usable reads

(34,976 ± 737 reads in left vs 35,369 ± 927 reads in right per

sample), with an average length of 414 bp and 421 bp, were

obtained from 15 proximal segments and 51 distal segments

of CRC patients, respectively. No significant differences in

Simpson and Shannon index were found between two seg-

ments (P>0.05, Table 2). And 5 microbe genus (Bacteroides,

Fusobacterium, Faecalibacterium, Parabacteroides, and

Ruminococcus2) were significantly different between the

two segments (P<0.05, Figure 3A). PCA, PCoA and anoism
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analysis results revealed a good separation between distal

and proximal CRC (Figure 3B–C).

These pathways were significantly different between two

segments (P<0.05, Figure 4), including porphyrin and chlor-

ophyll metabolism, secretion system, chaperones and folding

catalysts, amino sugar and nucleotide sugar metabolism,

membrane and intracellular structural molecules, arginine

and proline metabolism, phenylalanine, tyrosine and trypto-

phan biosynthesis, sporulation, cysteine and methionine

metabolism, histidine metabolism, methane metabolism,

lysine biosynthesis, pantothenate and CoA biosynthesis,

starch and sucrose metabolism, pyruvate metabolism,

Table 2 The Alpha-Diversity in Paired Tumor and Adjacent Normal Tissues of CRC Patients (n=66)

Group OTU Observed_Species Chao1 Goods_Coverage Shannon Simpson

Tumor tissues Mean 429 408 749.05 0.99 4.15 0.84

SE 132 128 228.56 0.00 0.94 0.13

Normal tissues Mean 417 395 718.20 0.99 4.35 0.85

SE 124 119 216.35 0.00 0.90 0.11

P-values 0.580 0546 0.427 0.495 0.216 0.434

Distal segment Mean 387 371 653.43 0.99 3.13 0.70

SE 203 201 299.38 0.00 1.15 0.24

Proximal segment Mean 434 413 776.14 0.99 4.31 0.87

SE 90 90 182.66 0.00 0.80 0.09

P-values 0.456 0.450 0.385 0.778 0.306 0.261

MMR(-) Mean 465 440 828.50 0.99 4.32 0.85

SE 109 103 215.87 0.01 1.16 0.13

MMR(+) Mean 430 410 747.68 0.99 4.16 0.84

SE 135 132 234.09 0.00 0.94 0.13

P-values 0.553 0.589 0.422 0.427 0.699 0.902

T1 Mean 424 403 867.00 0.99 3.38 0.78

SE 142 123 225.08 0.01 0.54 0.10

T2 Mean 504 482 852.62 0.99 3.98 0.80

SE 153 150 260.11 0.01 0.99 0.14

T3 Mean 419 397 731.36 0.99 4.25 0.85

SE 124 121 224.44 0.00 0.97 0.13

T4 Mean 333 315 632.00 0.99 4.05 0.86

SE 18 15 123.04 0.00 0.11 0.00

P-values 0.138 0.131 0.315 0.075 0.684 0.706

N0 Mean 402 382 678.76 0.99 4.17 0.84

SE 125 121 244.28 0.00 0.94 0.14

N1 Mean 449 428 767.75 0.99 4.12 0.82

SE 146 142 262.72 0.00 1.28 0.21

N2 Mean 394 374 680.00 0.99 4.24 0.87

SE 1129 124 230.57 0.01 0.85 0.08

P-values 0.510 0.498 0.526 0.215 0.927 0.726

S1 Mean 503 481 847.42 0.99 3.86 0.79

SE 160 157 261.64 0.01 1.02 0.14

S2 Mean 410 389 708.13 0.99 4.36 0.87

SE 104 102 186.08 0.00 0.76 0.08

S3 Mean 428 407 773.40 0.99 4.07 0.82

SE 146 141 268.31 0.00 1.15 0.18

P-values 0.118 0.108 0.194 0.059 0.271 0.111
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fructose and mannose metabolism, alanine, aspartate and

glutamate metabolism, thiamine metabolism, pentose phos-

phate pathway, pores ion channels.

Diversity Comparison Between CRC

Patients with MMR(-) and MMR(+)
n total, 208,915 and 2,018,193 high-quality and usable reads

(34,819 ± 1542 vs 35,407 ± 1171 reads per sample), with an

average length of 414 bp and 417 bp, were obtained from 6

patients with MMR(-) and 58 patients with MMR(+), respec-

tively. No significant difference in alpha-diversity between

patients with MMR(-) and MMR(+) (P>0.05, Table 2). Only

2 microbe genus (f_Enterobacteriaceae and Granulicatella)

were significantly different between patients with MMR(-)

and MMR(+) (P<0.05, Figure 5A). PCA, PCoA and anoism

analysis results illustrated that these microbial communities

A

B C

Figure 1 Diversity comparison of microbiota assemblage among paired tumor and adjacent normal tissues of 66 CRC patients. (A) Relative abundance in top-20 species

between paired tumor and adjacent normal tissues was indicated by Wilcoxon test at the genus level. A significant difference was marked in red font between two groups,

P<0.05; (B) PCA and PCoA; (C) Anosim analysis between paired tumor and adjacent normal tissues. Between: the difference between the two segments. C: adjacent normal

tissues; N: tumor tissues.

Figure 2 Gene functional classifications of assembled unigenes at top-50 were exhibited using the KEGG database. A significant difference was marked in red font between

two groups, P<0.05. C: adjacent normal tissues; N: tumor tissues.
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shared similar diversity between patients with MMR(-) and

MMR(+) (Figure 5B–C).

These pathways were significantly different between

patients with MMR(-) and MMR(+), including two-

component system, porphyrin and chlorophyll metabolism,

protein folding and associated processing, amino sugar and

nucleotide sugar metabolism, phenylalanine, tyrosine and

tryptophan biosynthesis, signal transduction mechanisms,

cysteine and methionine metabolism (P<0.05, Figure 6).

Diversity Comparison Among CRC

Patients with Different TNM Staging
There was no obvious difference in alpha-diversity among

CRC patients with different TNM staging (Table 2).

Although the percentages of species among TNM staging

were different, relative abundance in top-20 species was

not significantly different in TNM staging (Figure 7A,

Figure 8A), with sharing similar diversity (Figure 7B

and C; Figure 8B and C).

A

B C

Figure 3 Diversity comparison of microbiota assemblage between distal CRC and proximal CRC. (A) Relative abundance in top-20 species between two segments was

indicated by Wilcoxon test at the genus level. A significant difference was marked in red font between two segments, P<0.05; (B) PCA and PCoA; (C) Anosim analysis was

performed between two segments. Between: the difference between the two segments.

Figure 4 Gene functional classifications of assembled unigenes at top-50 were exhibited using the KEGG database. A significant difference was marked in red font between

two segments, P<0.05. L: distal-CRC; R: proximal-CRC.
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Diversity Comparison Among CRC

Patients with Different Staging
There was no obvious difference in alpha-diversity and

relative abundance among CRC patients with staging I, II

and III were different (Table 2, Figure 9).

However, these pathways were significantly different

among CRC patients with staging I, II and III (P<0.05,

Figure 10), including phenylalanine, tyrosine and tryptophan

biosynthesis, cysteine and methionine metabolism, lysine

biosynthesis, sporulation.

Discussion
The incidence of colorectal cancer is generally associated

with genetic factors, environmental factors, eating habits,

and lifestyle. Over the last few decades, an increasing body

of studies has indicated the assemblage of gut microbiota

A

B C

Figure 5 Diversity comparison of microbiota assemblage between CRC patients with MMR(-) and MMR(+). (A) Relative abundance in top-20 species between MMR(-) and

MMR(+) was indicated by the Wilcoxon test at the genus level. A significant difference was marked in red font between two groups, P<0.05; (B) PCA and PCoA; (C) Anosim

analysis was performed between MMR(-) and MMR(+). Between: the difference between the two segments.

Figure 6 Gene functional classifications of assembled unigenes at top-50 were exhibited using the KEGG database. A significant difference was marked in red font between

patients with MMR(-) and MMR(+), P<0.05.
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A

B C

Figure 7 Diversity comparison of microbiota assemblage among CRC patients with T1, T2, T3, and T4 staging. (A) Relative abundance in top-20 species among CRC

patients with T1, T2, T3, and T4 staging was indicated by Wilcoxon test at the genus level; (B) PCA and PCoA; (C) Anosim analysis was performed among CRC patients

with T1, T2, T3, and T4 staging. Between: the difference between the two segments.

A

B C

Figure 8 Diversity comparison of microbiota assemblage among CRC patients with N0, N1 and N2 staging. (A) Relative abundance in top-20 species among CRC patients

with N0, N1 and N2 staging was indicated by Wilcoxon test at the genus level; (B) PCA and PCoA; (C) Anosim analysis was performed among CRC patients with N0, N1

and N2 staging. Between: the difference between the two segments.
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influences the formation and progression of CRC.16–19

However, few studies focus on the difference of gut micro-

biome in paired tumor and adjacent normal tissues of CRC

patients. In this study, we used 16S rRNA sequencing to

show the profile of the gut microbiome in Chinese CRC

patients. All the results indicated specific microbiota features

of a Chinese population only. First, 7 microbe

genus (Fusobacterium, Faecalibacterium, Akkermansia,

Ruminococcus2, Parabacteroides, Streptococcus, and

f_Ruminococcaceae) were significant differences between

the paired tumor and adjacent normal tissues of CRC

patients. Our previous study indicated that 5 dominant fecal

genus (Escherichia/Shigella, Bacteroides, Faecalibacterium,

Prevotella, and Akkermansia) were different between

CRC patients and healthy controls. The Prevotella,

Peptostreptococcus, and other opportunistic bacteria

were enriched at the cancer sites.20,21 Previous studies

have investigated that the presence of fecal

Bacteroidaceae, Fusobacteriaceae (i.e., Fusobacterium),

Peptostreptococcaceae and Porphyromonas was relatively

abundant in CRC patients.22 Hypothetically, tumor tissues

and adjacent normal tissues exhibit a better correlation

A

B C

Figure 9 Diversity comparison of microbiota assemblage among CRC patients with S1, S2, and S3 staging. (A) Relative abundance in top-20 species among CRC patients

with S1, S2, and S3 staging was indicated by Wilcoxon test at the genus level; (B) PCA and PCoA; (C) Anosim analysis was performed among CRC patients with S1, S2, and

S3 staging. Between: the difference between the two segments.

Figure 10 Gene functional classifications of assembled unigenes at top-50 were exhibited using the KEGG database. A significant difference was marked in red font among

CRC patients with staging I, II and III, P<0.05.
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between microbial genus and CRC risk, compared with fecal

samples. The variation of microbiota assemblage between

tumor and adjacent normal tissues would provide new per-

spective insight to better understand the processing mechan-

ism and therapying of CRC.

Next, the genus Bacteroides, Fusobacterium,

Faecalibacterium, Parabacteroides, and Ruminococcus2

were obviously different between the proximal and distal

segments of CRC. The different sensitivities between prox-

imal and distal segments of CRC might be attributable to

functional differentiation. The proximal (right) and distal

(left) colon were respectively obtained from midgut and

hindgut and play various roles in embryologic, morphologic,

physiologic and biochemical aspects.23 The previous study

illustrated that mucosal immune cells in the proximal colon

have higher immunogenicity than that in the distal colon;

however, the distal colorectum with a high concentration of

microbiota requires immune cells to promote immune

tolerance.24 Therefore, proximal tumors appear to be more

genetically stable and distal tumors have greater genetic

instability.25Moreover, the proximal colon provides themax-

imum carbohydrate availability, resulting in the highest

levels of fermentation, bacterial proliferation and the emer-

gence of the probiotics. However, some pathogenic genus

(e.g., Fusobacterium) were increasingly grew in CRC

patients. Invasive polymicrobial bacterial biofilms nearly

universally (89%) distribute on right-sided tumors.26 These

evidences implied that microbiome alternation in proximal

segment may be associated with the development of cancer.

Some function cellular pathways and amino acid meta-

bolism were estimated to differ between the proximal and

distal segments of CRC. The intestinal microbiota interacts

extensively with the host via metabolic exchange and co-

metabolism of the substrate to maintain normal function.27

While we have no more experimental evidence that the

change in microbiota assemblage between paired tumor

and adjacent normal tissues of CRC patients or between

proximal and distal CRC segments would directly impact

the functional activity of colon to enhance the process of

CRC. Based on the metabolomics and metabolic pathway

networks from human CRC, adjacent mucosa, and stool,

metabolic pathways were conserved.28 But it was limited

for linkage between CRC and adjacent mucosa. Pentose

phosphate pathway plays a key role in metabolism and

could approach saturation with respect to intracellular glu-

cose in a tumor cell. Some studies have indicated that

several signal pathways, such as WNT/β-catenin signal path-
way, TGF-β signal transduction pathway, RAS/RAF

signaling pathway and MAPK signaling pathways, involved

the regulation of CRC.29–32 Further, we need to investigate

the relationship between microbiota and signal transduction

pathway and how to up- or down-regulate these crucial

signal pathways.

MMR system involving in post-replication repair, MMR

proteins, and several other functional proteins, which is

a very complex system in regulating the CRC process.33

Cancer risk associated with germline DNA mismatch repair

was 91% for males and 69% for females whose risk to age

70, and it was significantly greater for males than for

females.34 In our study, even though the microbial richness

and alpha diversity showed no significant difference, the

genus f_Enterobacteriaceae and Granulicatella were signif-

icantly different between patients with MMR(-) and MMR

(+). The abundance of Granulicatella adiacens in saliva

involved in the processes of chronic pancreatitis and pan-

creatic cancer.3 However, these potentially pathogenic mem-

bers of the genus f_Enterobacteriaceae and Granulicatella

were underrepresented in CRC tissue due to the sample size.

Also, some metabolism processes were clearly different

between the two groups. DNA MMR maintaining genomic

integrity plays a critical role in cell growth and apoptosis. To

execute cell death, MMR proteins stimulate a signaling cas-

cade for apoptosis, in turn, activated p53 and p73 transmit

the signal to the apoptotic machinery.35 However, the

mechanism of gut microbiota associated with MMR or

regulated MMR-related protein or other functional molecu-

lar is still undefined.

There was no significant effect in microbial richness

and alpha diversity among TNM staging. Only pathways

phenylalanine, tyrosine and tryptophan biosynthesis,

cysteine and methionine metabolism, lysine biosynthesis,

and sporulation were significantly different among CRC

patients with staging I, II and III. The probable reason is

limiting the number of samples. A similar result that no

significant link was observed with TNM staging was also

illustrated by Sobhani.36 However, Wu et al37 found that

Bacteroides-related OTUs in CRC were higher than that in

the control of fecal samples, with a positive correlation

between Bacteroides prevalence and CRC disease status

(TNM classification). We assume that the microbiota

assemblage probably relies on dysbiosis dependent,

although the initial assembly is consistent. Next, we will

expand the sample size and further study mechanism

whether the gut microbiome was similar among TNM

staging, and which force (endogenous force or exogenous

force) to generate this pattern.
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Conclusion
In conclusion, this study investigated the overall structure

pattern of microbiota assemblage in paired tumor and adjacent

normal tissues, proximal and distal segment, MMR(-) and

MMR(+), different TNM staging and tumor staging of CRC

patients. Our results indicated the correlation between the gut

microbiome and different clinic states of CRC patients, which

may hopefully develop the therapying for CRC.
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