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Microorganisms live in almost every habitat on the earth
from the poles to the equator, from forest to desert, from
mountain to deep sea, from geysers to karst structures, as
well as the body of almost all multicellular organisms from
plants to animals. Essentially, species among the microbial
populations interact in different ways, as predators and prey,
or as symbionts in the form of communities, so adapt to hosts
and environments through nutrient and energy exchange.
This issue of Science China Life Sciences includes two re-
views and four research articles, which investigate the roles
of microbial communities in maintaining ecological balances
and explore the possible mechanisms of their interactions
with hosts and environments.

HUMAN MICROBIOTA AND DISEASES

The human microbiota refers to the aggregate of commensal,
symbiotic and pathogenic microorganisms found in and on
the human body, and predominantly, in the gut (Peterson et
al., 2009). Microbiota has been demonstrated to be crucial in
the immunological, hormonal and metabolic homeostasis of
the host, and play critical roles in the development of a

variety of diseases, including obesity, type 2 diabetes, im-
mune-mediated inflammatory diseases, and even cardiovas-
cular and mental problems (Quigley, 2013). In the last two
decades, remarkable advances in the sequencing technolo-
gies and bioinformatics have greatly helped the exploration
of the human microbiome, which describes the collective
genomes of the human microbiota their metabolic activities,
and the corresponding effects to human health (Weinstock,
2012).
Chronic functional constipation is a kind of common in-

testinal condition that occurs in children, adults, and elderly
people. Huang et al. summarize recent studies which have
focused on the connection between constipation and in-
testinal flora disturbance. A theoretical basis for microbial
treatment of chronic constipation is provided based on the
findings that particular metabolites produced by gut bacteria
such as short chain fatty acids and 5-HT are of great im-
portance in maintaining bowel regularity and avoiding in-
testinal dysfunction and difficulty in emptying. The safety,
convenience and curative effect of microbial treatment in-
cluding probiotic preparations (i.e. probiotics, prebiotics,
synbiotics) and fecal microbiota transplantation (FMT) were
discussed thoroughly (Huang et al., 2018). Interestingly,
Zhang et al. also report the long-term effect of FMT com-
bined with soluble dietary fiber (pectin) in treating slow
transit constipation (STC). They found that patients receiv-
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ing FMT therapy for three months and soluble dietary fiber
daily for one year displayed obvious improvements in
spontaneous bowel movements, stool consistency and the
Wexner constipation scale, which indicate the great clinical
potential of FMT in remit constipation (Zhang et al., 2018).
Non-alcoholic fatty liver disease (NAFLD) is a chronic

liver disease which results from local fat deposition. The
disease has been shown to be tightly associated with the
dysbiosis of gut microbiota. Prevalence of NAFLD is in-
creasing in an unexpected speed in China and has reached
20.9% of total population, which may lead to severe public
health problems (Li et al., 2014). Li et al. introduce their
study on profiling the gut microbiota structure of NAFLD
patients. Compositional differences in fecal bacterial com-
munities of NAFLD patients compared with healthy controls
were revealed on family and genus levels. Furthermore, in-
sulin resistance, waist-to-hip ratio (WHR) and body mass
index (BMI) were shown to be closely related to bacterial
community structure changes and development of NAFLD
(Li et al., 2018).
Mouse models have been widely employed to decipher the

underlying mechanisms of human diseases as well as to
explore and evaluate novel therapeutic agents and drugs
(McGonigle and Ruggeri, 2014). Li et al. have examined the
influence of initial gut microbiota on toxics-induced colitis
mouse models. Significant variations in the initial gut mi-
crobiota of different batches of mice were found. Composi-
tion of the gut microbiota in mice with severe colitis, as
compared with mice with milder colon damage, had unique
features, such as an increase in Akkermansia bacteria and a
decrease in Barnesiella spp. Moreover, these varied gut
bacteria in the different trials also showed different responses
to DSS treatment. They suggest that, in studies using mouse
models, the gut microbiota must be considered when ex-
amining mechanisms of diseases to ensure comparable re-
sults (Li et al., 2018).

METABOLIC INTERACTIONS IN MICROBIAL
COMMUNITIES

Microbes are intermingled with each other through complex
metabolic links. Exploration of microbial metabolic inter-
actions in the community context, as opposed to studying
bacterial metabolism in pure culture, can help with deep
understanding of interactions within the community mem-
bers, reveal new phenotypes, help designing synthetic
communities for biotechnology, and enable cultivating the
“uncultivables” (Ponomarova and Patil, 2015).
In this issue, Zheng et al. investigate the microbe-inherent

electron transfer process by a direct interspecies electron
transfer (DIET) model between Geobacter metallireducens
and Geobacter sulfurreducens in the bicultures (Zheng et al.,

2018). In this model, the two Geobacter species could
achieve ethanol oxidation by transferring the electrons from
ethanol to fumarate. The findings suggest the importance of
comparative transcriptomics as a promising route to reveal
different responses of electron donor and acceptor during
DIET in co-cultures, and to expand understanding of bac-
terial interactions in natural microbial communities that
underpins syntrophic metabolism within a microbiome.
Nitrogen pollution is an increasingly severe worldwide

problem, while drainage of nitrogen-containing wastewater
has been one of the most important cause. In a review article,
Miao and Liu summarize the recent advances in microbiome
and-omics studies on the microbial denitrification processes
in wastewater treatment. Powered by the “meta-omics”
technologies including genomics, transcriptomics, pro-
teomics and metabolomics, researchers have gained great
insight into the microbial community structure, key func-
tional microbes and their physiology, functional genes in-
volved in nitrogen cycle, and responses of microbes and their
genes to changes of environmental factors or operating
parameters, in denitrification processes in wastewater treat-
ment systems (Miao and Liu 2018).
All these research articles and reviews highlight the im-

portance of integrated microbiome and -omics approaches
which have great future for more in-depth, more systematic
understanding of interactions between hosts and microbes,
between environmental parameters and microbes, as well as
among different microbial members. Taking advantages of
these rapidly developing technologies, more work is in need
to open up new horizons in our understanding of the vast
microbial “dark matter”.
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