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Abstract: Objective To explore the microbiota enriched in the intestinal or tumor tissues of breast cancer (BC) patients
and closely related to the occurrence and development of BC through literature search. Methods According to the set in-
clusion and exclusion criteria, a combination of free word and subject word search was used to search the databases
PubMed, Web of Science, Embase, China Biomedical Literature Database, China National Knowledge Infrastructure, Wan-
Fang Data Knowledge Service Platform and VIP. The retrieval period was from the establishment of each database to
March 2022. Literature selection was carried out by browsing title, abstract and full text successively. Results A total of
1,110 literatures were retrieved and 30 literatures were included. Among them, 16 literatures described the relative enrich-
ment of microflora in breast tumor tissues of BC patients, and 14 literatures described the relative enrichment of microbi-
ota in intestine of BC patients. Compared with the control group, the intestinal and tumor tissues of BC patients enriched
Bacteroides, Lactobacillus and Escherichia coli. Conclusion A variety of bacteria enriched in the gut and cancer tissues
of BC patients are closely related to the occurrence and development of BC. The enrichment of Bacteroides, Lactobacillus
and Escherichia coli in tumor tissues and intestine of BC patients is most closely related to BC, which is worth further
study.
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Science (n=182), Embase (n=395)

Relevant studies obtained through the database reseach (n=1 110)
CNKI (n=29), WanFang (n=255), SinoMed (n=27), VIP (n=385), PubMed (n=137), Web of
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titles and abstracts (n=1 029)
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Chinese literature (n=3), E
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[3] malignant breast cancer (n=14), benign breast RT-PCR, immunofluorescence, Species: Bacteroides fragilis
cancer (n=9), NAF-breast cancer survivors 16S rRNA gene sequencing
(n=16), NAF-controls (n=21)
[7] healthy women (n = 40), breast tumor (n=61) 16S rRNA gene sequencing Family:
tissues( samples from African American(n =27) Enterobacteriaceae,Bifidobacteriaceae
and non-Hispanic white women( n = 34) Genus: Bacteroides, Streptococcus
[10] 47 patients (47 adjacent normal, 47 tumor, 47  16S rRNA Gene Sequencing,  NO difference
lymph node tissues) qPCR
[11] 43 Canadian women ( 11 with benign tumors, V6 16S rRNA sequencing(Ion Species: Escherichia coli
27 cancerous tumors and 5 healthy individuals) Torrent), culture,
and 38 Irish women (33 women with BC and 5
healthy individuals)
[12] 668 breast tumor tissues and 72 non-cancerous V3~ V5 16S rRNA amplified Phylum: Proteobacteria Phylum: Actinobacteria
adjacent tissues sequencing
[13] 39 breast cancer ( 17 tumor, 22 adjacent normal) V3~ V4 16S rRNA Family: Alcaligenaceae Genus: Methylobacterium
and 24 healthy women sequencing (Illumina)
Pipeline: UCLUST
[14]  NAF-breast cancer (BC) (n=6), NAF- 16S rRNA gene amplicon Genus: Alistipes Genus: an unclassified genus
healthy control women (HC) (n=9) sequencing from the family
Sphingomonadaceae
[15]  tumor and adjacent normal breast tissues (NAT) 16S rRNA gene-based TNBC WNH patients, Phylum: TNBC BNH patients normal
from 6 TNBC ( Triple Negative Breast cancer)  sequencing Bacteroidetes tissue: phylum: Actinobacteria
WNH ( White non-Hispanic) and 7 TNBC TPBC patients: Phylum level and unclassified genus of
BNH ( Black non-Hispanic), 7 TPBC ( Triple Fusobacteria unclassified Bradyrhizobiaceae
Positive Breast Cancer) WNH and 3 TPBC Genus: Streptococcus
BNH patients
[16]  breast cancer (n=130), women with benign bacterial culture Species: Escherichia coli,
breast Lesions (n =20) Staphylococcus aureus
[17] 221 patients with breast cancer, 87 patients 16S rRNA gene sequencing, Family: Pseudomonadaceae, Genus: Propionibacterium,
without breast cancer ( 18 individuals (DADA2-based pipeline) Enterobacteriaceae Staphylococcus,
predisposed to breast cancer, and 69 controls) . Genus: Azomonas, Porphyromonas, Stenotrophomonas,
Proteus, Pseudomonas Caulobacter
[18]  paired normal adjacent tissue and tumor tissue  16S pyrosequencing, gPCR Species: Methylobacterium radiotolerans Species: Sphingomonas
from 20 patients with estrogen receptor ( ER) - yanoikuyae
positive breast cancer
[19]  Bilateral normal breast tissue samples (7 =36) 16S rRNA sequencing Family: Ruminococcaceae Genus: Bacteroides, Sutterella
were collected from ten women who received (QIIME) Genus: Akkermanisia
routine mammoplasty procedures. Archived
breast tumor samples (7 =10) were obtained
from a biorepository
[20]  Benign (7 =22) and malignant (n =72) 16S V1~ V2 rRNA Family: Caulobacteraceae,
breast cancer patients sequencing ( QIIME) Methylobacteriaceae, Micrococcaceae,
Nocardioidaceae, Rhodobacteraceae
Genus: Propionicimonas
[21] 13 benign breast disease and 15 invasive V3~V5 16S rtDNA Genus: Atopobium, Fusobacterium,
BC(100% ER/PR" and 29% HER*") hypervariable taq sequencing  Gluconacetobacter, Hydrogenophaga,
(Tllumina MiSeq) Lactobacillus
Pipeline: IM-TORNADO
[22] 23 Slovakia women ( 18 cancerous tumors and  16S rRNA gene sequencing Order: Corynebacteriales Genus: Bacteroides,
5 healthy individuals) and 90 chinese women Genus: Acinetobacter, Micrococcus, Bifidobacterium, Collinsella,
(72 women with BC and 18 healthy Rhodobacter, Streptomyces Methylobacterium,
individuals) Species: Priestia megaterium Peanibacillus, Pantoea,
Sphingomonas, Hymenobacter
[23] 34 BC patients and the adjacent non-tumoral 16S Metagenomic Sequencing Phylum: Firmicutes Phylum: Actinobacteria

tissue of each patient

Class: Alphaproteobacteria

Genus: Propionibacterium
Species: Cutibacterium acnes




< 376 - E MRS AR 2023 4E 4 F S35 %45 48] Chin J Microecol, Apr. 2023, Vol. 35 No.
R 2RI A X R AR B SCHR 1 B AR AE
AHNS A 1 R
R FEA Ji ik
W Xf i 2H
[5] premenopausal breast cancer Illumina sequencing not differ significantly between Species: Eubacterium eligens,

[6]

[8]

[9]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

B1

[32]

[33]

patients (n = 18), premenopausal
healthy control (n =25),
postmenopausal breast cancer pati

and taxonomy

ents

(n=44), postmenopausal healthy

control (n =46)

83 patients with invasive breast cancer

and 19 patients with benign breast

tumors

48 postmenopausal breast cancer cases

(75% stage 0-1, 88% oestrogen-
receptor positive) and 48

contemporaneous, postmenopausa

Illumina sequencing and the
taxonomy of 16S rRNA

genes

16S rRNA gene amplicon

sequencing

1,

normal-mammogram, age-matched

controls

n =379 breast cancer cases, n =102

non-malignant breast disease cases, n =

414 population-based controls

20 BC patients, 25 healthy women

controls

25 breast cancer patients and 25

V4 region of the 16S rRNA

gene amplicon sequencing

V3~V6 16S rRNA

sequencing

16S rDNA sequencing

patients with benign breast disease as

controls

54 newly diagnosed premenopausal

16S rRNA gene sequencing

women with breast cancer (BC) and

28 normal premenopausal women
control group (NC)
267 breast cancer patients with

different menopausal statuses and

matched female controls ( Pre-C n

as

V3~V416S rRNA
age- sequencing

50, Pre-BC n =100, Post-C n =17, Pre-

BC n=100)

30 healthy women controls, 25 BC

patients

14 healthy women controls, 14 BC

patients

81 postmenopausal ER'/HER2 breast

V3~V4 16S rRNA gene

sequencing

V4 16S rRNA sequencing
(QIIME)

V4 16S rRNA sequencing

cancer patients and 67 postmenopausal

controls

48 postmenopausal breast cancer case

Illumina sequencing

patients, pretreatment and 48 control

patients
18 patients with breast cancer and

healthy women

23 women with breast cancer and 23

healthy women

30 After incubation different
colony types were
enumberated, isolated, and
identified by Gram-stain,
morphological, and
biochemical

16S rRNA amplification and

[llumina sequencing

premenopausal breast cancer patients and
premenopausal controls.

postmenopausal patients; Species:
Escherichia coli, Klebsiella sp_1_1_55,
Prevotella amnii, Enterococcus gallinarum,
Actinomyces sp. HPA0247, Shewanella
putrefaciens, Erwinia amylovora

Genus: Citrobacter

Genus: Parasutterella

Species: Parasutterella excrementihominis

Genus: Bacteroides, Faecalibacterium

Phylum: Actinobacteria, Firmicutes
Genus: Actinomyces, Aerococcus, Bacillus,
Cyanobacterium, Faecalibacterium,
Lactococcus, Paenibacillus

Phylum: Actinobacteria, Proteobacteria,

Verrucomicrobia

Phylum: Synergistetes Genus:
Butyricicoccus, Clostridium, Desulfovibrio,
Eubacterium, Intestinibacter,Providencia,

Romboutsia, Terrisporobacter, Turicibacter

Genus: Sutterella, Haemophilus

Phylum: Firmicutes

Genus: Blautia

Family: Lachnospiraceae,

Ruminococcaceae, Tissierellaceae

No difference

Family: Clostridiaceae, Ruminococcaceae

Genus: Faecalibacterium

Class: Clostridia
Genus: Lactobacillus, bacteroides

Species: Escherichia coli

Genus: Bifidobacterium, Blautia,

Eubacterium

Lactobacillus vaginalis

Family: Erysipelotrichaceae

Genus: Arcanobacterium, Clostridium,

Faecalibacterium, Fusicatenibacter,
Lachnospira, Romboutsia, Xylophilus
Genus: Oscillibacter, Ruminococcus

Species: Alistipes indistinctus

Genus: Coprococcus, Romboutsia,

Phylum: Bacteroidetes

Genus: Bacteroides

Phylum: Bacteroidetes, Firmicutes

Genus: Faecalibacterium

Phylum: Acidobacteria, Cyanobacteria,

Fusobacteria, Nitrospirae
Genus: Enhydrobacter,

Fusobacterium, Pediococcus

Genus: Akkermansia, Bifidobacterium

Phylum: Bacteroidetes

Species: Butyricimonas sp.,
Coprococcus sp., Odoribacter sp.
Class: Alphaproteobacteria
Family: Veillonellaceae

Genus: Aquabacterium, Vogesella

Family: Lachnospiraceae

Genus: Dorea

Genus: Anaerostipes,
Faecalibacterium, Parabacteroides,

Phascolarctobacterium
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Acinetobacter
Alistipes Azomonas
Atopobium

Fusobacterium

Akkermanisa

Gluconacetobacter

Hydrogenophaga

Proteus Micrococcus

Pseudomonas Porphyromonas

Streptococcus  Propionicimonas

Streptomyces

Rhodobacter

Streptococcus

Bacteroides

Lactobacillus
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laceae F R = 21 TEW R A b, FLUREEE D
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autia Bifidobacterium. Butyricicoccus~ Citrobacter. Clos
tridium~ Cyanobacterium~ Desulfovibrio. Eubacterium-~ Fae
calibacterium~ Haemophilus. Intestinibacter Lactococcus-
Lactobacillus Parasutterella. Paenibacillus Providencia-
Romboutsia- Sutterella- Terrisporobacter F1 Turicibacter F
S I NN/ N O S W 3 2 7
i Actinomyces sp. HPA0247. Escherichia coli Entero-
coccus gallinarum- Erwinia amylovora. Klebsiella sp 1 1 _
55+ Parasutterella excrementihominis- Prevotella amnii 1
Shewanella putrefaciens - J% 5 12 5832
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JiiE

Actinomyces

Aerococcus Bacillus
Blautia Bifidobacterium
Butyricicoccus Citrobacter

Clostridium  Cyanobacterium

Desulfovibrio Eubacterium

Faecalibacterium Haemophilus

Intestinibacter Lactococcus

Parasutterella Paenibacillus
Providencia Romboutsia
Sutterella Terrisporobacter

Turicibacter
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Staphylococcus aureus
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Escherichia coli

i

Klebsiella sp.
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Actinomyces sp. HPA0247

Shewanella putrefaciens

Erwinia amylovora

Prevotella amnii

aerobic Streptococci
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FRFLIRIEMM R KB, Streptococcus mitis 7= H A I
50 ¥ BK . Bacillus subtilis 7= = 1) PhrG.  Escherichia
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B, H A, Streptococcus mitis J& T Streptococcus J& ,
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