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Abstract: The research on the relationship between gut microbiota and human health continues to be a hot topic in the field
of life science. Culture independent 16S rRNA gene high-throughput sequencing is the current main research method.
However, with the reduction of sequencing cost and the maturity of data analysis methods, shotgun metagenome sequencing is
gradually becoming an important method for the study of gut microbiome due to its advantages of obtaining more information.
With the support from the human microbiome project, 30 805 metagenome samples were sequenced in the United States. By
searching NCBI PubMed and SRA databases, it was found that 72 studies collecting about 10 000 Chinese intestinal
samples were used for metagenome sequencing. To date, only 56 studies were published, including 16 related to metabolic
diseases, 16 related to infectious and immune diseases, and 12 related to cardiovascular and cerebrovascular diseases. The
samples were mainly collected in Beijing, Guangzhou, Shanghai and other cosmopolitan cities, where great differences
exist in sequencing platforms and methods. The outcome of most studies are based on correlation analysis, which has little
practical value in guiding the diagnosis and treatment of clinical diseases. Standardizing sampling methods, sequencing
platform and data analysis process, and carrying out multi center parallel research will contribute to data integration and
comparative analysis. Moreover, insights into the functional verification and molecular mechanism by using the
combination of transcriptomics, proteomics and culturomics will enable the gut microbiota research to better serve the
clinical diagnosis and treatment.

Keywords: Chinese, gut microbiota, shotgun sequencing, metagenome

Jo 8 e A R e R . BB N 2R 1S EAHE
VERMBUEY), ARaE . B AR,
e MNERNENEESRG . A mEMAEYA
G5 3 1) e DR B b A 3 DY o i — o ™
TERFRLE b, WA 2 AMAR T RESRE .
BRI, BRSNS EAEE, R
A B e EARBUE SR A R R KT L
B, (AR BLZEALET, a5 2Rk
AR TR OIRASG, AN AR BT 2R o i R
L . Sk AEREAL . IERE . BRI . RAEYE
fonds . 4R A,

H 2008 4F 3¢ [ 5 sh A3l W 41 3 Rl
(Human microbiome project, HMP, http://hmpdacc.
orgl). B A S Nl 2 5L N A 1R (MetaHIT,
http://www.metahit.eu/) LI, 45 EMI4K)E shalisk

http://journals.im.ac.cn/cjbcn

ST NRIGIEMAE WA A H o BER T3
B S RUE A T o i A e . BURZE S
B T A S BTSN, AR ST S S AR X G218

FEANLMEWH TR EERRALE EN
A YIRETS , JFHAR AR A g e A b A
o HMP 25—BrBe (¥ 5 4F) By FE% HirE it
SN REEAS L R B i M R 32 R i AR T AR
W AL . HMP 28 v Br Ch I 3 4F), 20
SN B TR AELE 2 BB . S8 1 W s N A i/ -
PR R RN B G T VR . BB ETC R,
HMP 3R 2 X 30 805 3 AF it AT 12 3 K 2H 434
XF 3 687 ke AT 1 R SR A ST, X2 699 7
RELUEAT 22 8 IR AT

hE R T ERAARR RS

REM&HE H
VR R S R AR RVRY B ES PN B =K

pGRI/EIN



FT Z/hEABBESEY SR EEERANFHREHE 3719

KPS H Fb, BHELER T 2013 4E37.551 973 14 R
RIS R TR 22 2 S IF J i 18 40 T Tl 2 2 5 TR
e R AR BORTSE s EBLA BT 2017 4R T
“ N A5G B B 6% A W 2H S BOR B O e
“rh [E BB A Y AT E 5 SR, B H AR
B B o BN TE R it AT 1 2 BE DR AH D P i AN
# 10 000 fy, HALH A A RBFTY B2 B R A o

2021 4 5 J], WP EBRHEER A AT T 5 S
RATRI AW K o355 A Wy 20 5 T g
m L R RR R A A R L R AR AR
A A G B R ) R S LRI AR H R E T
— 535 B A T SR DG Y TR, AnfE R
WA V2 PEFNRAAE AT s AR B S W AR S
- R G SR AR 4 T R Y 23 HLRI A S 5 T
A2 5 ) S8 BAE S WA T R e Ry F
PLEIBIE ST 5 oA P4 2 B R N S50 s ) ik & o
G 5 I DA R e AR e B 1 T SR AL 5
T2 TR S i K Ay 2 7 e B v ) N M 3 T
2. HE— DI TE B RETE SR & A R R P AR
FH K37 1L B Bl . AH DGR ST Rty
BE U A8 o i 3 TR AR TR B 24 BIF 2 R s B i e A
PRI AR AR S

#EF) 2021045 7 A 1 H, AWF5R#ET NCBI
(National Center for Biotechnology Information)

PubMed SCiHk#: &l NCBI SRA ##li g%, 4t
) 72 TR IE X b E O I S R
shotgun 7 JE PR 40 e 5 vk 1054 T T 5% o BRA T A
ZEUNT, A ERRRXT T — 45 op O 8 R A e
DR 200k 5% e H R g S Tl A 9 -5 9 s R R S M 5
PEALAE SRR T

1 9 B AR Y R A B A R

1.1 BR# RS
TR RENA) 72 W59, B 1 AR T
AU RRE S A, LA A28 2 A SR 5 R AF 58 %)

% : 010-64807509

%o BIHATCRIE, 56 BT T AT E#R, H
Hh 5 AR B A DG STk 16 L 5 IR R G e
PRI R 5 SCHR 16 J5s7 , 15 I Ied R 9R8 R AH DG SCHIR 57
500 M I e A O STk 12 4, SRURLR JLEE |
A % N [6] 5 TR e Ak A O SR 7 0
(F 1) WERIEDRE, 2017 ELUGHHXZ ;
MFESCREESR TS, EELIER (14 5) M
(8 F) ME, HBEEW 40%, RA 1R TTZ
BEAp v AR A3 A, HA [R]— I T A DG S e 2
AL 40 (Bl WIS 40, oM. 5.
TS 3 R, O HL, K, K, AR
& 20, W, MEALERE . BAkEsE . B 5
BT WA L) MEHNTRE-&KE,
B 7 WREGEAE A T E R BGISEQ-500 4, FHiAth
49 WK EFA A T Nlumina ¥ F &, H
Hiseq2500 F1 Hiseq2000 fif F#) 1z -

M58 1 WAL, HETRFFE B RS L A ik,
REBRICE 1 WA R IRIE . H5E B idff
TERCR 225, A S TP 5 TE X B 22 18] 1Y B
REZE 50, A7 LSBT B 78 A i oo A v 1 T T
AR YIRIT TS MRS . 3 AR
AR ECE . EEM T WERE A
B b IR S A A — W 25 R . XU R
JEE A T AH SRS R T L RPE o AR AAR
X TE A RO R AL . AR AT R R ST F
585 E AN O A T EL AT

1.2 2 BUERFER ABENENEEREAAR

WEPRI & — R 28 E . S . 2T,
IR B ET o 18 2 BRI YR I R, e
th 2 RUBEPRHG (Type 2 diabetes, T2D) 5 &%
) 909% LA I . 95 [E BRBE IR IR & 23 5811, 2019 48,
S ARA 4.63 {CAEITE 20-79 % A NRA
BRI, S50 420 5 ABETS, MIKESY L&D
7 200 {2.3600; i3] 2045 4F, BHERE O AR

. cjb@im.ac.cn



3720 ISSN 1000-3061 CN 11-1998/Q :# 1.#22%#k ChinJ Biotech

F 1 HEABEREY shotgun &= EE AN FHRGEIT

Table 1 Statistical analyses of shotgun metagenome sequencing-based Chinese gut microbiota studies

Classification No. Objective Sample grouping Data accession  References
Metagenomic 1 Type 2 diabetes (T2D) Probiotics + berberine group 106, probiotics PRINA643353 [4]
analysis of the group 102, berberine group 98, control group
association 103
between metabolic 2 T2D Diabetes group 171, not-diabetes group 174 PRINA422434 [5]
dis?ases and 3 T2D T2D group 77, pre-T2D group 80, normal CNP0000175 [6]
Cr.unesg gut glucose tolerant group 97
microbiota 4 T2D Acarbose treatment group 51, glipizide PRIEB12124 [71

treatment group 43
5 T2D T2D group 16, fiber intervened T2D PRJEB15179 [8]
group 27
6 T2D T2D group 30, pre-T2D group 33, control 66 PRJEB30611 [9]
T2D Metformin treatment group 22 PRINA486795 [10]
8 Gestational diabetes GDM group 43, healthy pregnant women 81 PRJEB18755 [11]
mellitus (GDM)
9 GDM GDM group 23, non-GDM pregnant Unpublished [12]
women 26
10 Obesity Obese group 95, lean controls 105 PRJEB12123 [13]
11 Obesity Prader-Willi syndrome 17, simple obesity 21 PRINA256106 [14]
12 Obesity Obese 128, lean controls 101 PRINAG648796 [15]
PRINA648797
13 Polycystic ovary PCOS group 14, control group 14 PRINA549764 [16]
syndrome (PCOS)
14 PCOS PCOS patients 14 PRINA513209  [17]
15 Renal failure Renal disease group 223, control group 69 PRINA449784 [18]
16 Menopausal Premenopausal 24, postmenopausal 24 PRINA530339 [19]
Metagenomic 1 Ankylosing spondylitis  AS group 127, control group 123 Unpublished [20]
analysis of the (AS)
association 2 AS AS group 97, control group 114 PRINA353560 [21]
between PRINA375935
infectious-immune 3 AS AS group 113, control group 37 PRJEB28545 [22]
dis_eases and AS AS group 85, control group 62 PRJEB29373 [23]
;?;?g;?og:t Rheumatoid arthritis RA group 77, unrelated control 80, RA paired PRIEB6997 [24]
(RA) control 17, DMARD treated RA group 21
6 Systemic lupus Untreated SLE group 117, posttreatment SLE PRINA532888 [25]
erythematosus (SLE)  group 52, control group 115
Ulcerative colitis (UC) UC group 8, control group 8 Unpublished [26]
Crohn’s disease (CD)  CD group 49, control group 54 PRJEB15371 [27]
Immune ITP group 99, control group 52 Unpublished [28]
thrombocytopenia (ITP)
10 Behcet’s disease (BD)  Active BD group 32, control group 74 PRINA431482- [29]
PRINA356225
11 Vogt-Koyanagi-Harada Active VKH group 71, inactive VKH group  PRINA356225 [30]
disease (VKH) 11, control group 67
12 Segmented filamentous SFB positive group 7, SFB negative group 4 PRINA299342 [31]

bacteria (SFB)

http://journals.im.ac.cn/cjbcn



FT Z/hEABBESEY SR EEERANFHREHE 3721

(B3 1)
Classification No. Objective Sample grouping Data accession ~ References
13 Helicobacter pylori C14 breath test 313, HP positive group 128,  Unpublished [32]
(HP) HP negative group 185
14 HIV-1 HIV group 61, control group 30 PRINA391226 [33]
15 Tuberculosis TB group 46, control group 31 PRINA401385 [34]
16 Clostridium difficile CD-positive group 5, CD-negative group 4, PRINA591064 [35]
(CD) control group 5
Metagenomic 1 Colorectal cancer Health subject 536 PRINA557323 [36]
analysis of the (CRC)
association 2 CRC CRC group 74, control group 54 PRJEB10878 [37]
between cancer 3 Rectal cancer Rectal cancer patients 37 PRINA484031  [38]
and Chinese gut . . . . . .
microbiota 4 Liver cirrhosis Liver cirrhosis group 98, control group 83 PRJEB6337 [39]
5 Lung cancer Chemotherapy responder group 33, Unpublished [40]
chemotherapy nonresponder group 31
1 Hypertension Pre-hypertension 56, hypertension 99, PRJEB13870 [41]
control 41
Hypertension Hypertensive patients 60, healthy controls 60 ERP023883 [42]
8 Atherosclerotic ACVD group 218, control group 187 PRJEB21528 [43]
cardiovascular disease
(ACVD)
Metagenomic 4 Coronary heart disease CHD group 59, control group 43 PRJEB15111 [44]
analysis of the (CHD)
association 5 Atrial fibrillation Atrial fibrillation group 50, control group 50 PRJEB28384 [45]
betV\{een 6 Attention deficit ADHD group 17, control group 17 Unpublished [46]
cardiovascular and hyperactivity disorder
cerebrovascular (ADHD)
dis?ases and 7 Autistic (ASD) ASD group 39, control group 40 CRA001746 [47]
E?;:g;?ﬁ:t Warfarin response Warfarin low responder (LR) 5, high PRINA520777 [48]
responder (HR) 5, normal responder (NR) 5
9 Schizophrenia Medication-free schizophrenia patients 90, PRJEB29127 [49]
control group 81
10 Multiple system atrophy MSA group 15, control group 15 PRINA532538 [50]
(MSA)
11  Gastrointestinal Thoracic aortic dissection patients 40, control PRINA379884  [51]
complications group 10
12 Pompe disease Eight members including two pompe siblings CNP0000237 [52]
both had cerebral infarction
Metagenomic 1 Centenarians Centenarians 75 Unpublished [53]
analysis of other 5 yrpanization Urban group 20, rural group 20 PRINA349463  [54]
gut microbiota . . .
related to Chinese 8 Ethnic specificity Han Chinese 48, kazaks 48, uyghurs 96 NODEP00000053 [55]
4 Ethnic specificity Mongolians 63, Inner Mongolia of China 47 PRJNA328899 [56]
5 Infant twins Monozygotic group 5, dizygotic group 5 PRJEB12669 [57]
6 Bioregenerative life Healthy Chinese subjects 4 CNP0000408 [58]
support system
7 Fecal sample storage ~ Volunteers 8 PRJEB23662 [59]
Unpublished PRINA493884, PRINA613947, PRINA401977, PRINA563508, PRINA530971, PRINA551354,
studies PRJINA565546, PRINA530620, PRINA300602, PRINA492158, PRINA360177, /PRINA638405,

PRINAS565268, PRINA674522, PRINA474776, PRINA597371
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Table 2 Comparison of metagenomic analysis of gut microbiota associated with type 2 diabetes mellitus

Population C(-)rnztlrjolls Enriched in T2D group Enriched in normal control group References
Chinese 171/174  A. muciniphila, Bacteroides intestinalis, Eubacterium rectale, [5]
Clostridium bolteae, Clostridium hatheway, Feacalibacterium prausnitzii,
ramosum ramosum, symbiosum symbiosum, Haemophilus parainfluenzae,
Eggerthella lenta, E. coli Roseburia intestinalis,
Roseburia inulinivorans
Transport of sugars, branched-chain amino acid ~ Bacterial chemotaxis, flagellar
transport, methane metabolism, xenobiotics assembly, butyrate biosynthesis,
degradation and metabolism, oxidative stress metabolism of cofactors and vitamins
resistance, sulphate reduction
Chinese 77/97 Bacteroides caccae, Bacteroides finegoldii, A. muciniphila, Clostridium bartlettii,
Collinsella intestinalis, Megasphaera elsdenii Dialister invisus, Roseburia hominis
Sugar phosphotransferase systems (PTS), Modules of V-type ATPase, pyruvate:  [6]
ATP-binding cassette transporters of amino ferredoxin oxidoreductase, bacterial
acids, bacterial secretion systems, transport ribosomal proteins
system for microcin C, transport system for
autoinducer-2
Chinese 30/30 Paraprevotella unclassified, Porphyromonas Bifidobacterium longum, [9]
bennonis, Roseburia hominis Coprobacillus unclassified, Veillonella
dispar
Fructose and mannose metabolism; starch and Amino acid biosynthesis,
sucrose metabolism; amino sugar and nucleotide  lipopolysaccharide biosynthesis, fatty
sugar metabolism, methane metabolism acid metabolism, bacterial secretion
system, ABC transporters, xenobiotics
biodegradation and metabolism
Swedish 53/43 Clostridium clostridioforme, Lactobacillus B. intestinalis, Eubacterium eligens, [64]
gasseri, Streptococcus mutans unknown Clostridium species
Starch and glucose metabolism, fructose and Flagellar assembly, riboflavin
mannose metabolism, ABC transporters for metabolism
amino acids, ions and simple sugars, glycerolipid
metabolism and fatty acid biosynthesis, cysteine
and methionine metabolism
Germany  50/50 No microbiota difference analysis was done No microbiota difference analysis was
done
Bacterial invasion of epithelial cells, riboflavin Photosynthesis, cysteine and [63]

metabolism, betal.actam resistance,
chlorocyclohexane and chlorobenzene
degradation, nitrotoluene degradation,
phenylalanine metabolism, valine leucine and
isoleucine degradation, retinol metabolism, drug
metabolism cytochrome P450, metabolism of
xenobiotics by cytochrome P450, fluorobenzoate
degradation, penicillin and cephalosporin
biosynthesis, alphaLinolenic acid metabolism,
glycosaminoglycan degradation, nicotinate and
nicotinamide metabolism, taurine and
hypotaurine metabolism, toluene degradation,
lipoic acid metabolism, ubiquinone and other
terpenoidquinone biosynthesis

methionine metabolism, RNA
degradation, lysine biosynthesis,
peptidoglycan biosynthesis, alanine
aspartate and glutamate metabolism,
novobiocin biosynthesis
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Table 3 Data-driven cardiovascular biomarker screening database and bioinformatics tools™®

Classifications Names Descriptions Websites
Microbial SILVA Ribosomal RNA sequence data https://www.arb-silva.de
reference RDP 16S rRNA sequences, and Fugal 28S rRNA http://rdp.cme.msu.edu
genome sequences
NCBI-Refseq RefSeq microbial genomes database http://www.ncbi.nlm.nih.gov/genome
MG-RAST Metagenomics database and portal http://metagenomics.anl.gov
Mgnify Comprehensive microbial analysis, http://www.ebi.ac.uk/metagenomics
archiving platform
IGC Human gut microbiome reference genes https://db.cngb.org/microbiome
that includes 9 879 796 genes
UHGG The most comprehensive reference genome http:/ftp.ebi.ac.uk/pub/databases/

for human gastrointestinal microbes to date metagenomics/mgnify_genomes/
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(3 3)
Classifications Names Descriptions Websites
Microbial and HMDAD Data sets on microbe and human disease http://www.cuilab.cn/hmdad
disease associations
relationships Disbiome Database for microbiot a disease https://disbiome.ugent.be/home

Cardiovascular
disease related
databases

Microbe-disease
associations
prediction

Risk-prediction
model in
CVD

Human
microbe-drug
associations
prediction

gutMDisorder
MorCVD

CVDHD
MIRKB

CARDIO-LNCRNAS

CVDncR

CardioGenBase
C/VDdb

CADgene
In-Cardiome
CHD@ZzJU
KATZHMDA

BMCMDA
LGRSH

The Framingham
Heart Study

SPoRT

QRISK3

HHS
PREDICT
CVDPORT

MDAD
RapidAIM

GCNMDA

information
Database for gut microbiota in disorders
and interventions

A database for host-pathogen PPIs involved

in CVD
A herbal database in CVD

A myocardial infarction risk
knowledge-base

The database of the IncRNA transcriptome
in human cardiovascular system
Non-coding RNA related to cardiovascular
diseases

Multi-omics database for major CVD

Multi-omic studies of

cardiovascular-related traits
Database for coronary artery disease genes

Knowledgebase for coronary artery disease

Knowledgebase research platform on CHD

A computational model of KATZ measure
for predict the human microbe-disease
association

Prediction microbe-disease association
based on binary matrix completion
Learning graph representations and a
modified scoring mechanism

on the heterogeneous network
Multi-omics and multivariable
risk-prediction algorithms

A stroke risk prediction model based on
health behaviors

A comprehensive cardiovascular disease
prediction algorithm that includes physical
signs, lifestyle, other diseases, drugs, etc.
A lifestyle-based tool that estimates
ASCVD events

Cardiovascular disease cohort in New
Zealand

A cardiovascular disease risk-prediction
model using population health surveys
Database for microbe-drug association

Microbiome responded to drugs based on
culture and metaproteomics

Predicting human microbe-drug
associations via graph convolutional
network

http://bio-annotation.cn/
gutMDisorder
http://morcvd.sblab-nsit.net/About

http://pkuxxj.pku.edu.cn/CVDHD
http://www.sysbio.org.cn/mirkb

http://bio-bigdata.hrbmu.edu.cn/
CARDIO-LNCRNAS
http://sysbio.org.cn/cvdncr

http://www.CardioGenBase.com
http://www.padb.org/cvd

http://www.bioguo.org/CADgene
http://www.tri-incardiome.org
http://tcm.zju.edu.cn/chd
http://dwz.cn/40X5mS

NA

NA
NA

NA

https://healthyheartscore.sph.
harvard.edu/.
NA

https://github.com/Ottawa-mHealth/
predictive-algorithms.
http://chengroup.cumt.edu.cn/MDAD

NA

https://github.com/longyahui/
GCNMDA

% : 010-64807509
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1.4 BHEBRXFMBEEXABEMENESE
EHAR

2021 4 S A1 Y v AR R B o, AN
JERIRFIBEICTE, Wl 4 9 b B R L g8 hE
AT 5 r, X AR ™ E g . R AE R
(Inflammatory bowel disease, 1BD) J&— i KA
B8 M i 18 R E PR, R AR B B
C I B W ATH A RGN, IR IR F 4 R it
LS (Ulcerative colitis, UC) F1 7% % Bk
(Crohn’s disease, CD). ARFTJE%1, ittt
MR HSUE S 1BD B R4 AHSG . Ak, 1BD B
TEMAE A K g i LR 38 I, X8 i M e A= 1
A= WD S G RO R BEAE (2 R R v A
RHEER

FeE A s X b UC, CD. 45l
HnERESTFIRT 1 W E s P 7 3 R 2
FPWEoE (% 1), IR A5 B SR 2 H
B R 22 SR 2 HEAT T RBE A o o707
Lo 85 0 9% & B,
prausnitzii. EL4 E AT & Eubacterium rectale. 7ji
FCJ% B BR  Ruminococcus Bromii, 5 7 AU AT &
KO A
Bifidobacterium Longum F1 j= < 4] Ak
Collinsella aerofaciens 7 fet e A AP AR X = BE 45
5, HIE AT Bacteroides uniformis. 3 fUFF
Bacteroides vulgatus . Blautia stercoris. it %
HrFE%H G # Roseburiaintestinalis. 59 2T B
Bacteroides fragilis. BFJE4LIFT I Bacteroides ovatus
FIZE4HT 14 Bacteroides caccae 7& 1BD H# H A XS
F R, WE RN AR B 5T 2 B Akkermansia
muciniphila, K7 FF 1 Escherichia coli. Prevotella
copri . Alistipes putredinis FI ff 5% 5% § Bk &
Ruminococcus torques 7E 4% B W J% (Colorectal

I f7 ¥ 7 Faecalibacterium

Bifidobacterium adolescentis .

http://journals.im.ac.cn/cjbcn

cancer, CRC) & TMXTFEE R . REARFA
TSI RAFTE —E M 25 57, (HEANNA
KR FF B Fusobacterium nucleatum ¥£ CRC & i i
rh R EEAEN .

15 BEMEHFAL (Ankylosing spondylitis,
AS) FAENXEMXTIZ (Rheumatoid arthritis,
RA) HHXABEMENEERAHR

AS Fll RA 2 2 Bl K F 48w WL i 718
RAE GRS T RE R R B . HETA 5 W
W5 R P2 BE RN Y 7 14 B T I 1B R R 5 AS
KRR e, Hod 4 R o EOCEE, 1 A
XFEEATE. A 2 WE5E R 22 5 0y i
KT T B RS RA KA BIAE M, R g R
W AR H AR ABERIIFSE 4 1 0, R 4 7]
DIEH, SR RZEZEFER, AERE
ZEoE e b N N PP 2~ S ) i GO ES R B
¥ 22 10) Ko [ P 5 [ AT 22 1) 3 8 A A X — B
MW 5E & B

2 RELERE

Br T LA PR DA B Ak, gk 1 PR,
HoAt B 5 v ) 38 B 9 7 3k R A =2 [ ) 56
BRI AT Z D BORAE , WARRE . 2R ONEEEAAE
B . EAEMIZEAAE . RO . D EEsh . A
FVRE . TERELE 2 shhs . RSl 240E . R
CLBERAE . M TIEAT UG . HIV R | il 4%
YL FFREAE A S . A, WA E R G
WHAER T 5K . RIGRRE A ik 55 Jr 1 i
VERHEAT T 5K .

A — A P B AR 1 R S AH AT 58 N 1 e
e Tz . EIRA A R R AN T A M A A
Yitt. R, BRMEAE[R—Fhgemt, Wi e
AR REE RWAATE R E S, MELLEEE 26
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x4 BEUEBFBERXMEREEXTREXGEMENEEFAS NG RILE

Table 4 Comparison of metagenomic analysis of gut microbiota associated with ankylosing spondylitis and

rheumatoid arthritis

Diseases Patients/ Enriched in patients Enriched in normal controls References
Controls
Ankylosing 127/123  Clostridiales bacterium 1747FAA, C. bolteae,  Bifidobacterium adolescentis, Coprococcus  [20]
spondylitis Chinese  C. hatheway comes, Lachnospiraceae bacterium 5163FAA,
Roseburia inulinivorans
Superoxide proteinase ATP-dependent serine phosphatase, ATP
phosphoribosyltransferase, histidinol-phosphate
transaminase, polyphosphate kinase,
pyridoxal 5'-phosphate synthase
97/114 Prevotella melaninogenica, Prevotella copri,  Bacteroides spp. [21]
Chinese  Prevotella sp. C561, Bifidobacterium bifidum,
Bifidobacterium longum, Bifidobacterium
pseudocatenulatum
Cell motility, membrane transport, metabolism Glycosaminoglycan metabolism, secondary
of cofactors and vitamins, proteasome metabolites biosynthesis, and symbiosis
functions, signal transduction
113/37 Bacteroides nordii, Flavonifractor plautii, [22]
Chinese Oscillibacter unclassified, Parabacteroides
distasonis
Carbohydrate metabolism, glycan biosynthesis Degrade dioxin, energy metabolism, folding,
and metabolism, glycosaminoglycan replication and repair, sorting and degradation,
degradation, starch and sucrose metabolism translation, vitamin B12 transport system,
xenobiotics biodegradation and metabolism
85/62 Acidaminococcus fermentans, Bacteroides [23]
Chinese  coprophilus, Eubacterium siraeum,
Prevotella copri, Parabacteroides distasonis
Glycosaminoglycan degradation, ATP-binding cassette (ABC) transporters,
lipopolysaccharide (LPS) biosynthesis, butanoate metabolism, gluconeogenesis,
oxidative phosphorylation glycolysis, phosphoenolpyruvate-dependent
phosphotransferase (PTS) system
21/24 B. adolescentis, P. bennonis Bacteroides dorei, [73]
American Tryptophan synthesis Streptococcus anginosus
Rheumatoid 77/17 Bifidobacterium dentium, Clostridium B. bifidum, Klebsiella pneumoniae, [24]
arthritis Chinese  asparagiforme, E. lenta, Megamonas hypermegale, Sutterella
Gordonibacter pamelaeae, Lactobacillus sp.,  wadsworthensis
Ruminococcus lactaris
Converting acetate to methane, reductive Lipopolysaccharide biosynthesis,
acetyl-CoA lipopolysaccharide transport, secretion
systems (type II, type IV and type VI)
82/42 Bacteroides sartorii, Gardnerella vaginalis, [74]
Japanese Prevotella amnii, Prevotella corporis,

Prevotella denticola, Prevotella disiens,
Prevotella marshii, Prevotella somerae
Adipocytokine signalling pathway, fatty acid
biosynthesis, folate biosynthesis,
glycosaminoglycan degradation, MAPK
signalling pathwayplant, nitrotoluene
degradation, ubiquinone and other
terpenoid-quinone biosynthesis

Transport and catabolism

% : 010-64807509
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W ALG o AT RE R T (1) Wil s
SR M E | AR . ML R LY.
OBRARGL . BRI R pm e R
AME LA E o v BN BEBIF 9 % 0 BT o 2 TR
Akkermansia 7 LT T2D %52, AiE
T E AR, SE AR KB UUHF T2D
e 932 W 0 FLAF R Lactobacillus A& T A A
HEO ) WA A Ay, R — R R
AN [F) R TR AN ] 8 5 5 A Jre B B o 4 Wang 4§
WF5Y A PR i i 4 74 way I A PRl e s L B 7
A E—E 22 RV RN, R IRIE =2 1) A
TEA I RAERAHAL AN AR E X B F S,
BINCT AR R AR R AT 4 0012 W R ) YR T Y K
JE. 40 IBD 5 CRC S5, 1E5 1EH X HRZHAH
HC e A7 AE — Se MR AR AR AR AE O, (3) Mk
YIAFE SR SR AE . DR T 6 A M i A 55
A B E k2 o0 GRSl R
ALASPEY 4y BT RHR A BE S 2 A A
RGIEMAERE, BN RRNKEARRE, &
FEAR 25 B FER6 B 10 A= BRAR AL D) R A 3 S e 1
BRI 3 AN TR, T A 3K B R 2 52 i fal 2 90 1 2H B o
TiAb  FEEAEACRAE RT3 AL S RLESE Y R
gER, (HUNE AR AL AL B], REAS AR R X nT B
Ao Ak, AR AR RE R A 2], (H AT
RERFCANTE A, DRI S 1 025 S B AT Sk

HET, KL E P TEREE A AN, 1R
VG R s . B A A BRI AL . B E LA
K-, shotgun 72 3E AL 7 F T RUAR S = . 2K
BT TR S, AR AR S AP 1 D)
16S rRNA LK P 547 . /48 16S rRNA KL
JF E 48 1R 8 7R T A D 728 Ak 5 5 A S i A
J1 TR, ABTESR 7 Gl Py A an o] ek 2 i 3L 3h 0 A6
HAE (LR BF 5T 05 AT 32 BIAR Z BRI, (1) &
ZPRRHETEANE ] W, HRF i m R
P A TR 53 257K oA . 28 R [A] — P i A [A] 1A
FEIIHBEATR], 40 Galvez Z:#f98 & L Prevotella

http://journals.im.ac.cn/cjbcn

copri A~ ] B Ak X 22 Wi 0 AR A e AFFE R
S D8R e s 5 A O O R 0 R R e — Ak
o (2) T 90%LL I il 4 TR JE iR 77 3ok
BRetdo e, RIS B T B A JE B AR, AR
ARG AR AR R AETE R R ME. (3) £ T
PCR ¥ iy ¥ 7¢ DNA ¥4 g fe b & A7 16— E
i f . (4) 2240 T 2L o0 2 PO 1 i A%
R RN EZER . A, RE ARG A,
JD =T o o N 2 e = NS (K E7 R Wi
A AT BEAEAE RS 2 T4, e T A MK
R — B Z B ZF R 2w AR
7 INTTR LA R A Wi S 18 EZ A EAR O &R
EEERNESRSE, RAZHFREF,
R I S A5 R RN B B AR T AR R AR
T T TE 2L A ) B A A B A

YT g T R R A B AR P O R R S e
HARBENEYIRR, BiEWECER IR Z25Y)
WF R W bR . JUILAE MR e eityrh, il
HEEA R mE R R IIRE, C2ps] ki
TR T ARG B B AR 2 — 8, [
BBk Bk Z A 5 R W RE T 2 2 5259 1K
W, AT S0 25 90 16 A5 R0 PR BE A7 289200 &
SRR Y- - S E Z R E SRR
VoA R F57 25 B & AU BSRY7 J ik ke,
ML 2PIT 3, WA RN . FKEGGE R
HE LA ILTHEMIRIRZRIG T2 W R, 2R,
T = RGEMNRAIE, Bz & 251ERbL
il TR B A PR TN . g P IRGG 25
F, P EREANTE F EEO, WA
W BRI B R R AR R, i
MAYREZS S T EWMEFRY RS,
BT A R D REAE AR P ) L F v R AR AR
i, XATRERZ M T 2R G . EA R R
24 5 i 18 A RE AR B R SR s iy [l s,
{687 P e 3 A 0 A 2 228 B AT T 2 U2
I MNP & bii 1 U7/ F S SR o TN S € A
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Bk, B S R R A AR R 2 1)
BIF 5 24 A Y

AR, RUE T i Ak P i F 9 T R 1%
nkanss, BT B MR S PR I OC R AA
FERMZ k(1) KT 1 miE MY
R TE A ] 7 SO IR b i 8 A= 9
ZALAN KR T SR (A I AR s W TR B
Wk, (2) RZE50% 5 M IE ML Y 6L 2 [E i
K RIAERE o LR I R 2 ph 0 — A 4 o
o AR B R B, R A SR AL T 3L
I FRiE— 2098 . W IE A W TE B R A &
o B/ S A E AL ANTE R o (3) K& 43
Mridtsr T —% 204 938 LA M 1L.71 {24 A
TR 0 B A M T e o 4 s 4R A (EtE
4 644 AW FIH, T1%MAMEALE TR FRE, M
AW o B 3R N T RE I AT A R — 25 fin e o
(4) BREEFADRBAIN, &5 0] DU —
BOLFN R R A T 500 1048 8BRS Wi
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REFERENCES

[1] Lynch SV, Pedersen O. The human intestinal
microbiome in health and disease. N Engl J Med,
2016, 375(24): 2369-2379. DOI: 10.1056/NEJMra
1600266.

[2] Chen YW, Zhou JH, Wang L. Role and mechanism
of gut microbiota in human disease. Front Cell
Infect Microbiol, 2021, 11: 625913. DOI:
10.3389/fcimb.2021.625913.

[3] Creasy HH, Felix V, Aluvathingal J, et al.
HMPDACC: a human microbiome project
multi-omic data resource. Nucleic Acids Res, 2021,
49(d1): D734-D742. DOI: 10.1093/nar/gkaa996.

[4] Zzhang YF, Gu YY, Ren HH, et al
microbiome-related effects of berberine

Gut
and

probiotics on type 2 diabetes (the PREMOTE study).

Nat Commun, 2020, 11(1): 5015. DOI: 10.1038/

% : 010-64807509

[5]

6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

s41467-020-18414-8.

Qin JJ, Li YR, Cai ZM, et al. A metagenome-wide
association study of gut microbiota in type 2
diabetes. Nature, 2012, 490(7418): 55-60. DOI:
10.1038/nature11450.

Zhong HZ, Ren HH, Lu Y, et al. Distinct gut
metagenomics and metaproteomics signatures in
prediabetics and treatment-naive type 2 diabetics.
EBioMedicine, 2019, 47: 373-383. DOI: 10.1016/
j.ebiom.2019.08.048.

Gu YY, Wang XK, Li JH, et al. Analyses of gut
microbiota plasma bile
stratification of patients for antidiabetic treatment.
Nat Commun, 2017, 8(1): 1785. DOI: 10.1038/
s41467-017-01682-2.

Zhao LP, Zhang F, Ding XY, et al. Gut bacteria
selectively promoted by dietary fibers alleviate type
2 diabetes. Science, 2018, 359(6380): 1151-1156.
DOI: 10.1126/science.aa05774.

Wang L, Yu XW, Xu XQ, et al. The fecal
microbiota is already altered in normoglycemic
individuals who go on to have type 2 diabetes. Front
Cell Infect Microbiol, 2021, 11: 598672. DOI:
10.3389/fcimb.2021.598672.

Sun LL, Xie C, Wang G, et al. Gut microbiota and
intestinal FXR mediate the clinical benefits of
metformin. Nat Med, 2018, 24(12): 1919-1929. DOI:
10.1038/541591-018-0222-4.

Kuang YS, Lu JH, Li SH, et al. Connections
between the human gut microbiome and gestational
diabetes mellitus. Gigascience, 2017, 6(8): 1-12.
DOI: 10.1093/gigascience/gix058.

Wu YX, Bible PW, Long SZ, et al. Metagenomic
analysis reveals gestational diabetes mellitus-related
microbial regulators of glucose tolerance. Acta
Diabetol, 2020, 57(5): 569-581. DOI: 10.1007/
500592-019-01434-2.

Liu RX, Hong J, Xu XQ, et al. Gut microbiome and
serum metabolome alterations in obesity and after
weight-loss intervention. Nat Med, 2017, 23(7):
859-868. DOI: 10.1038/nm.4358.

Zhang CH, Yin AH, Li HD, et al. Dietary
modulation of gut microbiota contributes to
alleviation of both genetic and simple obesity in

and acids enable

. cjb@im.ac.cn



3730 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

children. EBioMedicine, 2015, 2(8): 968-984. DOI:
10.1016/j.ebiom.2015.07.007.

Yang KL, Niu JK, Zuo T, et al. Alterations in the
gut virome in obesity and type 2 diabetes mellitus.
Gastroenterology, 2021, S0016-5085(21)03170-X.
DOI: 10.1053/j.gastr0.2021.06.056.

Chu WW, Han QX, Xu JY, et al. Metagenomic
analysis identified microbiome alterations and
pathological between intestinal
microbiota and polycystic ovary syndrome. Fertil
Steril, 2020, 113(6): 1286-1298.e4. DOI: 10.1016/
j.fertnstert.2020.01.027.

Zhang JC, Sun ZH, Jiang SM, et al. Probiotic
Bifidobacterium lactis V9 regulates the secretion of
sex hormones in polycystic ovary syndrome patients
through the gut-brain axis. mSystems, 2019, 4(2):
€00017-19. DOI: 10.1128/msystems.00017-19.
Wang XF, Yang ST, Li SH, et al. Aberrant gut
microbiota alters host metabolome and impacts renal
failure in humans and rodents. Gut, 2020, 69(12):
2131-2142. DOI: 10.1136/gutjnl-2019-319766.

Zhao H, Chen JJ, Li XP, et al. Compositional and
functional features of the female premenopausal and
postmenopausal gut microbiota. FEBS Lett, 2019,
593(18): 2655-2664. DOI: 10.1002/1873-3468.13527.
Yin J, Sternes PR, Wang MB, et al. Shotgun
metagenomics reveals an enrichment of potentially
cross-reactive bacterial epitopes in ankylosing
spondylitis patients, as well as the effects of TNFi
therapy upon microbiome composition. Ann Rheum
Dis, 2020, 79(1): 132-140. DOI: 10.1136/
annrheumdis-2019-215763.

Wen CP, Zheng ZJ, Shao TJ, et al. Quantitative
metagenomics reveals unique gut microbiome
biomarkers in ankylosing spondylitis. Genome Biol,
2017, 18(1): 142. DOI: 10.1186/s13059-017-1271-6.
Huang RY, Li F, Zhou YY, et al. Metagenome-wide
association study of the alterations in the intestinal
microbiome composition of ankylosing spondylitis
patients and the effect of traditional and herbal
treatment. J Med Microbiol, 2020, 69(6): 797-805.
DOI: 10.1099/jmm.0.001107.

Zhou C, Zhao H, Xiao XY, et al. Metagenomic
profiling of the pro-inflammatory gut microbiota in
ankylosing spondylitis. J Autoimmun, 2020, 107:

association

http://journals.im.ac.cn/cjbcn

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(31]

(32]

(33]

102360. DOI: 10.1016/j.jaut.2019.102360.

Zhang X, Zhang DY, Jia HJ, et al. The oral and gut
microbiomes are perturbed in rheumatoid arthritis
and partly normalized after treatment. Nat Med,
2015, 21(8): 895-905. DOI: 10.1038/nm.3914.

Chen BD, lJia XM, Xu JY, et al. An
autoimmunogenic and proinflammatory profile
defined by the gut microbiota of patients with
untreated systemic lupus erythematosus. Arthritis
Rheumatol, 2021, 73(2): 232-243. DOI: 10.1002/
art.41511.

Yang HJ, Gan D, Li Y, et al. Quyushengxin formula
causes differences in bacterial and phage
composition in ulcerative colitis patients. Evid
Based Complement Alternat Med, 2020, 2020:
5859023. DOI: 10.1155/2020/5859023.

He Q, Gao Y, lJie ZY, et al. Two distinct
metacommunities characterize the gut microbiota in
Crohn’s disease patients. Gigascience, 2017, 6(7):
1-11. DOI: 10.1093/gigascience/gix050.

Wang YN, Liu FQ, Zhang GC, et al. Gut
microbiome alterations and its link to corticosteroid
resistance in immune thrombocytopenia. Sci China
Life Sci, 2021, 64(5): 766-783. DOI: 10.1007/
s11427-020-1788-2.

Ye Z, Zhang N, Wu CY, et al. A metagenomic study
of the gut microbiome in Behcet’s disease.
Microbiome, 2018, 6(1): 135. DOI: 10.1186/
s40168-018-0520-6.

Ye Z, Wu CY, Zhang N, et al. Altered gut
microbiome  composition in  patients  with
Vogt-Koyanagi-Harada disease. Gut Microbes, 2020,
11(3): 539-555. DOI: 10.1080/19490976.2019.1700754.
Chen B, Chen HH, Shu XL, et al. Presence of
segmented filamentous bacteria in human children
and its potential role in the modulation of human gut
immunity. Front Microbiol, 2018, 9: 1403. DOI:
10.3389/fmicb.2018.01403.

Wang DM, Li Y, Zhong HZ, et al. Alterations in the
human  gut  microbiome  associated  with
Helicobacter pylori infection. FEBS Open Bio, 2019,
9(9): 1552-1560. DOI: 10.1002/2211-5463.

Lu W, Feng YQ, Jing FH, et al. Association between
gut microbiota and CD4 recovery in HIV-1 infected
patients. Front Microbiol, 2018, 9: 1451. DOI:



FT Z/hEABBESEY SR EEERANFHREHE 3731

[34]

(35]

[36]

(37]

(38]

(39]

[40]

[41]

[42]

[43]

s

10.3389/fmicb.2018.01451.

Hu YF, Feng YQ, Wu JN, et al. The gut microbiome
signatures discriminate healthy from pulmonary
tuberculosis patients. Front Cell Infect Microbiol,
2019, 9: 90. DOI: 10.3389/fcimb.2019.00090.

Duan JP, Meng XJ, Liu SD, et al. Gut microbiota
composition associated with Clostridium
difficile-positive diarrhea and C. difficile type in
ICU patients. Front Cell Infect Microbiol, 2020, 10:
190. DOI: 10.3389/fcimb.2020.00190.

Yeoh YK, Chen ZG, Wong MCS, et al. Southern
Chinese  populations
Fusobacteria possessing homologues of the colorectal
cancer-associated FadA virulence factor. Gut, 2020,
69(11): 1998-2007. DOI: 10.1136/gutjnl-2019-319635.
Yu J, Feng Q, Wong SH, et al. Metagenomic
analysis of faecal microbiome as a tool towards
targeted non-invasive biomarkers for colorectal
cancer. Gut, 2017, 66(1): 70-78. DOI: 10.1136/
gutjnl-2015-309800.

Li J, Li JT, Lyu N, et al. Composition of fecal
microbiota in low-set rectal cancer patients treated
with FOLFOX. Ther Adv Chronic Dis, 2020, 11:
2040622320904293. DOI: 10.1177/204062232090
4293.

Qin N, Yang FL, Li A, et al. Alterations of the
human gut microbiome in liver cirrhosis. Nature,
2014, 513(7516): 59-64. DOI: 10.1038/nature13568.
Zhao Z, Fei KL, Bai H, et al. Metagenome
association study of the gut microbiome revealed
biomarkers linked to chemotherapy outcomes in
locally advanced and advanced lung cancer. Thorac
Cancer, 2021, 12(1): 66-78. DOI: 10.1111/1759-
7714.13711.

Li J, Zhao FQ, Wang YD, et al. Gut microbiota
dysbiosis contributes to the development of
hypertension. Microbiome, 2017, 5(1): 14. DOIL:
10.1186/540168-016-0222-X.

Yan QL, Gu YF, Li XC, et al. Alterations of the gut
microbiome in hypertension. Front Cell Infect
Microbiol, 2017, 7: 381. DOI: 10.3389/fcimb.
2017.00381.

Jie ZY, Xia HH, Zhong SL, et al. The gut
microbiome in atherosclerotic  cardiovascular
disease. Nat Commun, 2017, 8(1): 845. DOI:

harbour  non-nucleatum

010-64807509

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

10.1038/s41467-017-00900-1.

Feng Q, Liu ZP, Zhong SL, et al. Integrated
metabolomics and metagenomics analysis of plasma
and wurine identified microbial metabolites
associated with coronary heart disease. Sci Rep,
2016, 6: 22525. DOI: 10.1038/srep22525.

Zuo K, Li J, Li KB, et al. Disordered gut microbiota
and alterations in metabolic patterns are associated
with atrial fibrillation. Gigascience, 2019, 8(6):
giz058. DOI: 10.1093/gigascience/giz058.

Wan L, Ge WR, Zhang S, et al. Case-control study
of the effects of gut microbiota composition on
neurotransmitter metabolic pathways in children
with attention deficit hyperactivity disorder. Front
Neurosci, 2020, 14: 127. DOI: 10.3389/fnins.
2020.00127.

Zhang MX, Chu YN, Meng OQR, et al. A
quasi-paired cohort strategy reveals the impaired
detoxifying function of microbes in the gut of
autistic children. Sci Adv. 2020, 6(43): eaba3760.
DOI: 10.1126/sciadv.aba3760.

Wang L, Liu LS, Liu XX, et al. The gut microbes,
Enterococcus and Escherichia-Shigella, affect the
responses of heart valve replacement patients to the
anticoagulant warfarin. Pharmacol Res, 2020, 159:
104979. DOI: 10.1016/j.phrs.2020.104979.

Zhu F, Ju YM, Wang W, et al. Metagenome-wide
association of gut microbiome features for
schizophrenia. Nat Commun, 2020, 11(1): 1612.
DOI: 10.1038/s41467-020-15457-9.

Wan LL, Zhou X, Wang CR, et al. Alterations of the
gut microbiota in multiple system atrophy patients.
Front Neurosci, 2019, 13: 1102. DOI: 10.3389/
fnins.2019.01102.

Zheng S, Shao SL, Qiao ZY, et al. Clinical
parameters and gut microbiome changes before and
after surgery in thoracic aortic dissection in patients
with gastrointestinal complications. Sci Rep, 2017,
7:15228. DOI: 10.1038/s41598-017-15079-0.

Jia XD, Shao LB, Liu CC, et al. GAA compound
heterozygous mutations associated with autophagic
impairment cause cerebral infarction in Pompe
disease. Aging, 2020, 12(5): 4268-4282. DOI:
10.18632/aging.102879.

Luan Z, Sun G, Huang Y, et al. Metagenomics study

. cjb@im.ac.cn



3732 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

reveals changes in gut microbiota in centenarians: a
cohort study of Hainan centenarians. Front
Microbiol, 2020, 11: 1474. DOI: 10.3389/fmicbh.
2020.01474.

Winglee K, Howard AG, Sha W, et al. Recent
in China is correlated with a
microbiome  encoding
virulence and antibiotic resistance genes. Microbiome,
2017, 5(1): 121. DOI: 10.1186/s40168-017-0338-7.

Li J, Fu RQ, Yang YJ, et al. A metagenomic
approach to dissect the genetic composition of
enterotypes in Han Chinese and two Muslim groups.
Syst Appl Microbiol, 2018, 41(1): 1-12. DOI:
10.1016/j.syapm.2017.09.006.

Liu WJ, Zhang JC, Wu CY, et al. Unique features of
ethnic Mongolian gut microbiome revealed by
metagenomic analysis. Sci Rep, 2016, 6: 34826.
DOI: 10.1038/srep34826.

Zhou SM, Xu RH, He FS, et al. Diversity of gut
microbiota metabolic pathways in 10 pairs of
Chinese infant twins. PLoS ONE, 2016, 11(9):
€0161627. DOI: 10.1371/journal.pone.0161627.
Chen JJ, Wang Q, Hao ZK, et al. Relationship
between the gut microbiome and energy/nutrient
intake in a confined bioregenerative life support
system. Appl Environ Microbiol, 2020, 86(4):
€02465-19. DOI: 10.1128/aem.02465-19.

Han M, Hao LL, Lin YX, et al. A novel affordable
reagent for room temperature storage and transport
of fecal samples for metagenomic analyses.
Microbiome, 2018, 6(1): 43. DOI: 10.1186/s40168-
018-0429-0.

Galicia-Garcia U, Benito-Vicente A, Jebari S, et al.
Pathophysiology of type 2 diabetes mellitus. Int J Mol
Sci, 2020, 21(17): 6275. DOI: 10.3390/ijms21176275.
Gurung M, Li ZP, You H, et al. Role of gut
microbiota in type 2 diabetes pathophysiology.
EBioMedicine, 2020, 51: 102590. DOI: 10.1016/j.
ebiom.2019.11.051.

Dash NR, Al Bataineh MT. Metagenomic analysis
of the gut microbiome reveals enrichment of
menaquinones (vitamin K2) pathway in diabetes
mellitus. Diabetes Metab J, 2021, 45(1): 77-85. DOI:
10.4093/dmj.2019.0202.

Reitmeier S, Kiessling S, Clavel

urbanization

Westernized increased

T, et al

http://journals.im.ac.cn/cjbcn

[64]

[65]

[66]

[67]

(68]

[69]

[70]

[71]

[72]

Arrhythmic gut microbiome signatures predict risk
of type 2 diabetes. Cell Host Microbe, 2020, 28(2):
258-272.e6. DOI: 10.1016/j.chom.2020.06.004.
Karlsson FH, Tremaroli V, Nookaew I, et al. Gut
metagenome in European women with normal,
impaired and diabetic glucose control. Nature, 2013,
498(7452): 99-103. DOI: 10.1038/nature12198.
Stevens BR, Pepine CJ, Richards EM, et al.
Depressive  hypertension: a proposed human
endotype of brain/gut microbiome dysbiosis. Am
Heart J, 2021, 239: 27-37. DOI: 10.1016/j.ahj.
2021.05.002.

Palmu J, Salosensaari A, Havulinna AS, et al.
Association between the gut microbiota and blood
pressure in a population cohort of 6 953 individuals.
J Am Heart Assoc, 2020, 9(15): e016641. DOI:
10.1161/JAHA.120.016641.

Zhao X, Oduro PK, Tong WY, et al. Therapeutic
potential of natural products against atherosclerosis:
targeting on gut microbiota. Pharmacol Res, 2021,
163: 105362. DOI: 10.1016/j.phrs.2020.105362.

Liu S, Zhao WJ, Liu XY, et al. Metagenomic
analysis of the gut microbiome in atherosclerosis
patients identify cross-cohort microbial signatures
and potential therapeutic target. Faseb J, 2020,
34(11): 14166-14181. DOI: 10.1096/fj.202000622R.
Shen L, Shen K, Bai JW, et al. Data-driven
microbiota biomarker discovery for personalized
drug therapy of cardiovascular disease. Pharmacol
Res, 2020, 161: 105225. DOI: 10.1016/j.phrs.2020.
105225.

Ma YS, Zhang Y, Xiang JH, et al. Metagenome
analysis of intestinal bacteria in healthy people,
patients with inflammatory bowel disease and
colorectal cancer. Front Cell Infect Microbiol, 2021,
11: 599734. DOI: 10.3389/fcimb.2021.599734.

Dai ZW, Coker OO, Nakatsu G, et al. Multi-cohort
analysis of colorectal cancer metagenome identified
altered bacteria across populations and universal
bacterial markers. Microbiome, 2018, 6(1): 1-12.
DOI: 10.1186/s40168-018-0451-2.

Xia Y, Wang J, Fang X, et al. Combined analysis of
metagenomic data revealed consistent changes of
gut microbiome structure and function in
inflammatory bowel disease. J Appl Microbiol, 2021:



FT Z/hEABBESEY SR EEERANFHREHE 3733

[73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

(8]

(82]

s

jam.15154. DOI: 10.1111/jam.15154.
Berlinberg AJ, Regner EH, Stahly A,
Multi’omics analysis of intestinal
ankylosing spondylitis identifies alterations in the
tryptophan metabolism pathway. Front Immunol,
2021, 12: 587119. DOI: 10.3389/fimmu.2021.587119.
Kishikawa T, Maeda Y, Nii T, et al.
Metagenome-wide association study of gut
microbiome revealed novel aetiology of rheumatoid
arthritis in the Japanese population. Ann Rheum Dis,
2019, 79(1): annrheumdis-2019-215743. DOI:
10.1136/annrheumdis-2019-215743.

Tang Q, Jin G, Wang G, et al. Current sampling
methods for gut microbiota: a call for more precise
devices. Front Cell Infect Microbiol, 2020, 10: 151.
DOI: 10.3389/fcimb.2020.00151.

Yang J, Wu JE, Li YT, et al. Gut bacteria formation
and influencing factors. FEMS Microbiol Ecol, 2021,
97(4): fiab043. DOI: 10.1093/femsec/fiab043.

Valeri F, Endres K. How biological sex of the host
shapes its gut microbiota. Front Neuroendocrinol,
2021, 61: 100912. DOI: 10.1016/j.yfrne.2021.100912.
Wang P, Dong Y, Zuo K, et al. Characteristics and
variation of fecal bacterial communities
functions in isolated systolic and diastolic
hypertensive patients. BMC Microbiol, 2021, 21(1):
1-14. DOI: 10.1186/s12866-021-02195-1.
Vandeputte D, Tito RY, Vanleeuwen R, et al.
Practical considerations for large-scale gut microbiome
studies. FEMS Microbiol Rev, 2017, 41(supp_1):
S154-S167. DOI: 10.1093/femsre/fux027.

Watson EJ, Giles J, Scherer BL, et al. Human faecal
collection  methods
microbiome composition by cell wall structure. Sci
Rep, 2019, 9(1): 16831. DOI: 10.1038/s41598-019-
53183-5.

Poussin C, Sierro N, Boué S, et al. Interrogating the
microbiome: experimental and computational
considerations in support of study reproducibility.
Drug Discov Today, 2018, 23(9): 1644-1657. DOI:
10.1016/j.drudis.2018.06.005.

Bellali S, Lagier JC, Million M, et al. Running after

et al.
tissue in

and

demonstrate a bhias in

010-64807509

(83]

(84]

(85]

(86]

(87]

(88]

[89]

[90]

[91]

[92]

ghosts: are dead bacteria the dark matter of the
human gut microbiota? Gut Microbes, 2021, 13(1):
1-12. DOI: 10.1080/19490976.2021.1897208.

Cani PD. Human gut microbiome: hopes, threats and
promises. Gut, 2018, 67(9): 1716-1725. DOI:
10.1136/gutjnl-2018-316723.

Gaélvez EJC, lljazovic A, Amend L, et al. Distinct
polysaccharide utilization determines interspecies
competition between intestinal Prevotella spp.. Cell
Host Microbe, 2020, 28(6): 838-852.e6. DOI:
10.1016/j.chom.2020.09.012.

Pérez JC. Fungi of the human gut microbiota: roles
and significance. Int J Med Microbiol, 2021, 311(3):
151490. DOI: 10.1016/j.ijmm.2021.151490.

Li YH, Handley SA, Baldridge MT. The dark side of
the gut: virome-host interactions in intestinal
homeostasis and disease. J Exp Med, 2021, 218(5):
€20201044. DOI: 10.1084/jem.20201044.
Dorrestein PC, Mazmanian SK, Knight R. Finding
the missing links among metabolites, microbes, and
the host. Immunity, 2014, 40(6): 824-832. DOI:
10.1016/j.immuni.2014.05.015.

Suraya R, Nagano T, Kobayashi K, et al.
Microbiome as a target for cancer therapy. Integr
Cancer Ther, 2020, 19: 1534735420920721. DOI:
10.1177/1534735420920721.

Zimmermann M, Patil KR, Typas A, et al. Towards
a mechanistic understanding of reciprocal
drug-microbiome interactions. Mol Syst Biol, 2021,
17(3): e10116. DOI: 10.15252/msb.202010116.
Flowers SA, Bhat S, Lee JC. Potential implications
of gut microbiota in drug pharmacokinetics and
bioavailability. Pharmacotherapy, 2020, 40(7):
704-712. DOI: 10.1002/phar.2428.

Lin TL, Lu CC, Lai WF, et al. Role of gut
microbiota in identification of novel TCM-derived
active metabolites. Protein Cell, 2021, 12(5):
394-410. DOI: 10.1007/s13238-020-00784-w.
Almeida A, Nayfach S, Boland M, et al. A unified
catalog of 204, 938 reference genomes from the
human gut microbiome. Nat Biotechnol, 2021, 39(1):
105-114. DOI: 10.1038/s41587-020-0603-3.

GRS AET)

. cjb@im.ac.cn



