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Figure 1 The interactions between gut microbiota and human body. (a) The gut microbiota metabolizes complex polysaccharides and produces a
variety of bioactive substances, such as short-chain fatty acids and bile acids, which affect the structure and function of the gut microbiota; (b) the gut
microbiota and its metabolites influence the physiological activity of the brain through the vagus nerve; (c) the gut microbiota promotes goblet cells to
secrete mucin and maintains the integrity of the mucus barrier; (d) the gut microbiota and its metabolites promote the development and maturation of
the immune system; (e) the gut microbiota regulates the intestinal epithelial cell cycle and improves the structure and function of the intestinal
epithelial barrier (color online)
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Figure 2 The relationships between gut-brain axis and gut microbiota. (a) The gut microbiota modulates the immune response and
neuroinflammatory state of the brain; (b) the gut microbiota modulates the blood-brain barrier; (c) the gut microbiota communicates with the
central nervous system through the vagus nerve; (d) the gut microbiota participates in the physiological activities of the brain through its metabolites;
(e) the gut microbiota influences the nervous system through stimulation of the hypothalamic-pituitary-adrenal axis (HPA axis) by short-chain fatty

acids (color online)
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FfR R R S BUE R B E 2 —, Druart%
NSRS, R BRI/ AL T A
FMREANER AR, 4 S 25 10 0 o 0 s 2
PRI 1) 22 T M 8 T 1 A 2 84 o
BEREEYE, BnAE 2 R N, O S
i, SEIRYE. BRI SRR MY, 5
T 1 B RN SRR R RN (E14). T i
BEAC U0 R R o A (1) 210 2 i R B 5 S o 2%
2, (R VRS . B S g, AT T R E SR 0
IR, SR PR TT . e K O R Ak A,
QR AR, #2078 R 4L,
LI B B I 4 S B AT AR AR S s R G
(AR LA FE A S A R U A R 8 2 26 R
VAITI R 2, T LU e A U A
T /N B P AKK B () 3 B AT RS R A BB PTG R
$E™ (E R, AKKEE TR E R did
i S Tregs MM 52 S Rk B 7 2L 27 ™, T e
ARG PR

At 1R 1 9 A T i 38 T L A A 6
ATV e 3 T £ BT A 5 8 A R R 1) =2 i 2 47
FAR, 57BN AE L | 1(Proteobacteria) 2R A ]
FREREIEM, 5 R 1 At 2 IE A
FES5S1 fg  RE R AR At 2 S 1 AR
WO E NS TR A R A B T e O AR, A
A = PV S B0 Bk SR R AL A I AR T B, AN
AR T T, 26 2 1/ 28 2E 70 s ik 2 25 11550 2 Ty A
VAT O I T U0 i A R 1 & 3k

92
%,

22 PRI
B S e BV R 4R S R SR U RN

)

R R R A el A R

Bk S B LR 81 st AR " pmme W, g
EE&/&#K%T@H[SNT —H—}EE[H]

2R PN THEE, pEm i g
Hobk o Ak IR A

s i 81 [70]
A T N T i AL R

LA $HF 17 17 L=, e i e

) B R B AR S, |47 0 AT

253



B A% il WS 1 QAR AT Sl R A A T T

ST, W :
RREHIE a\
SRIEBILE ‘,SL
s
INME RS
BT
Ep

.
%w

Bl 3 5 R A DR 0 2 RO (1 4 ROR )

Figure 3 Diseases related with the gut microbiota (color online)
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Figure 4 The mechanism of gut microbiota mediating the occurrence of metabolic diseases (color online)
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Figure 5 The methods and strategies used for gut microbiota diagnosis and modulation (color online)
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Recent advances on the recovery, modulation and synthetic biology of
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Gut microbiota is closely related to host health. The interactions between gut microbiota and hosts are complex, including the
relationships between microbiota and the immune system, gut-brain axis, gut-lung axis etc. Gut microbiota disorders are related to the
occurrence and development of some diseases, and some microbial strains are identified to be the cause of some diseases. Moreover,
gut microbiota has effects on drug metabolism, and the individual differences of gut microbiota might lead to the different individual
effects of the same drug. Therefore, recovering individual gut microbiota is essential for the implementation of individual precision
medical treatment. Gut microbiota is alterable, and gut microbiota can be modulated at healthy state by dietary regulation, probiotics/
prebiotics/synbiotics supplement, and fecal microbiota transplantation. Besides, microbiota editing techniques and synthetic
microbiota have been applied in the modulation of gut microbiota. Currently, modulation of gut microbiota has become one of the
effective strategies to improve or cure some diseases. This review summarized the interactions between gut microbiota and hosts, the
correlations and causal relationships between gut microbiota and diseases, the ways to improve human health by modulating gut
microbiota, and gave insights into the application of microbiome and synthetic biology on the modulation and synthesis of gut
microbiota.

gut microbiota, host-microbe interactions, short-chain fatty acids, microbiota modulation, microbiome, synthetic
biology
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