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Abstract: Fecal microbiota transplantation (FMT) refers to using the intestinal microorganisms present
in the feces or processed feces from healthy people for treating various types of diseases, such as
digestive and metabolic diseases. The rapid development of metagenomic and culturomic technologies
in gut microbiome analysis provides powerful tools for the FMT research and its clinical applications.
Metagenomics technologies comprehensively revealed the diversity and functions of gut microbiota
under health and disease conditions, while culturomics technologies helped isolation and identification
of “unculturable” bacteria in the human gut under conventional culture conditions. The combination of
these two technologies not only enabled us better understand the FMT regularities of cause and effect in
clinical practices, but also effectively promoted its applications. Considering the above advantages, this
article summarized the applications of metagenomics and culturomics technologies in FMT and

prospected its future development trend.

Keywords: fecal microbiota transplantation (FMT); metagenomics; culturomics; microbiome; probiotics
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Fecal microbiota transplantation is the “last resort” for treating Clostridium difficile infection".

Figure 1
(D Abuse of antibiotics decreases the diversity of healthy microbiota, producing an abnormal environment for
rapid reproduction of C. difficile in the gut; @ Rapid reproduction of C. difficile leads to intestinal
microecological disorder; 3 Recurrent C. difficile infection (CDI) because typical antibiotics treatment cannot
completely eliminate CD spores in the gut; @ Fecal microbiota transplantation: the stools from healthy

donors are introduced into the guts of CDI patients.
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Figure 2 Metagenomic analysis provides comprehensive human-microbiota information for fecal bacteria
transplantation''®). Metagenomic analysis reveals the relationship between intestinal microbiota and human
health. The healthy gut microbiota is mainly composed of six dominated bacteria phyla, including Firmicutes,
Bacteroidetes, Actinobacteria, Proteobacteria, Fusobacteria, and Verrumicrobia. Many factors, such as
abuse of antibiotics, infection, chemotherapy and surgery, may lead to the disequilibrium of intestinal

microecosystem, further causing various diseases including Crohn’s disease, hypertension, colorectal cancer,
gastric cancer, and type 2 diabetes.
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Figure 3 Common culturomics methods for bacterial isolation and identification (diffusion-chamber, ichip,

Minitrap, gradient-dilution and MicDrop)m'41

I The gradient-dilution method is the most common approach

in culturomics research. Both MALDI-TOF and DNA sequencing are extensively used in culturomics

research for microbial identification.
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We55 A (Bacteroides fragilis)'%, % %
MW (Faecalibacterium prausnitzii) ! |
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J115" (Dysosmobacter welbionis J115")!7*1
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*1 T—REFEREE

Table 1 The candidates of next generation probiotics

e By My R JE W I HA4597™  (Hafnia alvei
HA4597™)"* ) (g K RBESIFT 18 (Bacteroides
xylanisolvens)" V) L5 FREIFUFFE (Parabacteroides
distasonis)"V% B, WHEIHE, X4
WAL TR EOR T, A B TER faF 1k,
LI K FH T DR S 3 3 5 4 K i I R I
HYUESE . A | B 5 4 55 i 1B AR T A Y
W BAR Ry FE R ARG IT 0 M s LE R A &
BeJr $2 48, $RAE T SRA 1 0 W 5T A IR SR
R, BT REEAR, L B BI R fa R &
Z B

Next generation Main characteristics

probiotics

Functions References

Prevotella copri

succinate; but aggravate glucose intolerance by

augmenting circulating levels of (branched-chain

amino acids) BCAAs

Improve glucose homeostasis by producing

Succinate (a TCA cycle intermediate) [57-59]
production; Circulating serum levels

of BCAAs increasement

Akkermansia Improve metabolic disorders and obesity, reduce Protein Amuc_1100; P9; propionate  [55,60-62]
muciniphila chronic inflammation and fat mass gain
Bacteroides Prevent Clostridium difficile infection in a mouse A capsular polysaccharide PSA may [63-65]
fragilis model by restoring gut barrier and microbiome enrich CD4'FoxP3 T cells after

regulation plasmacytoid DC cells presentation
Faecalibacterium  Antiinflammation; Counterbalancing dysbiosis and  Butyrate production [66-68]
prausnitzii repair tissue damage
Christensenella Anti-obesity Butyrate production [69]
minuta DSM33407
Parabacteroides ~ Ameliorates prediabetes syndromes and liver Enhanced production of Treg and [55]
goldsteinii inflammations IL-10
Bacteroides Modulate host hepatic metabolism and ameliorate Sphingolipid synthesis and acetate [70-72]
thetaiotaomicron  hepatic steatosis production
Dysosmobacter Prevent diet-induced obesity and metabolic Increased number of mitochondria [73]
welbionis J1157 disorders in mice but the exact mechanisms of action

remain to be deciphered

Hafnia alvei Anti-obesity Peptide ClpB production [74-75]
HA4597™
Bacteroides Alleviate nonalcoholic hepatic steatosis in mice Folate synthesis production [76]
xylanisolvens
Parabacteroides ~ Decrease weight gain, hyperglycemia, and hepatic =~ Succinate and secondary bile acids [77]
distasonis steatosis in mice production
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