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Editorial
Bacterial infection especially antibiotic-resistance “superbugs” (e.g.,

methicillin- and vancomycin-resistant Staphylococcus aureus) has
caused a huge global threat of public health [1-3]. Bacterial infection
currently kills more people than HIV, and will kill more people than
cancer in the coming decades [4,5]. Nevertheless, new antibiotics, one
of the most important treatment options for bacterial infection,
unfortunately continue to be limited because the pace of antibiotic
discovery and development is dramatically declining [6]. To meet the
urgent need for novel drugs with combating the “superbugs”,
researchers are continuing to explore new natural sources such as
marine resource [6], metagenome [2], and uncultured microorganisms
[1] that were missed in previous screens [4].

The human microbiota (~100 trillion microbes) is the full collection
of microorganisms including bacteria, fungi, and archaea that reside
inside and on human tissues and biofluids such as skin, lung, and
gastrointestinal tracts. The human microbiome (~8 million genes)
refers to an aggregate of genes in the human microbiota [7]. Human
microbiome has been considered as a counterpart to the human
genome, which encodes at least 100 times as many genes as the entire
human own genome [8]. Our understanding of the relationship
between human and its symbiotic microbiota continues to
revolutionize by the persistent studies of the human microbiome [9].
More and more studies demonstrated that the microbiota is essential
for human health such as nutrition, neurobiology, immunology, and
various diseases like obesity and diabetes [9,10].

With the rapid progress of human microbiome project, numerous
studies showed that human microbiome has a hugely diverse and
dynamic [5]. Nevertheless, contrary to the immerse diversity of human
microbiome, human microbiota has only been found to produce
bacteriocins with antimicrobial activities against closely related
bacteria [11], not produce complex bioactive compounds. In 2014,
Donia et al. used a systematic approach by combination of chemistry,
genetics, metagenomics, and metatranscriptomics to identify >14,000
biosynthetic gene clusters responsible for 3,118 small-molecule from
the genomes of human microbiome [12], suggesting that human
microbiome as a new resource has the application potential for finding
new antibiotics. More importantly, they discovered that thiopeptides, a
class of ribosomally synthesized antibiotics in clinical trials, are widely
distributed in the human microbiota. A new thiopeptide antibiotic,
lactocillin, isolated from the vaginal microbiota, has potent
antibacterial activity against a range of Gram-positive vaginal
pathogens [12].

The work by Donia et al. [12] strongly inspired us that human
microbiome could harbor rich and diverse bioactive compounds for
human health. This opinion was further confirmed this year because of

two novel complex bioactive compounds humimycins [13] and
lugdunin [5] recently isolated from human microbiome. Humimycins
and lugdunin, both synthesized by NRPS (non-ribosomal peptide
synthetase) gene clusters, had broad antibacterial activities against
human-associated commensal and antibiotic-resistance “superbugs”
[5]. Despite the above works have significant effect on antibiotic
discovery from human microbiome, new approaches and techniques
are still required for finding more structurally unique antibiotics. I
believe, with the better understanding of human microbiome in the
next decade, bioprospecting of human microbiome has a great
application potential for the discovery of new antibiotics.

References
1. Xiong ZQ (2016) Bioprospecting of Uncultured Microorganisms: The

Dawning of Antibiotic Discovery. Clin Microbiol 5: e132.
2. Xiong Z (2013) Metagenomic-Guided Antibiotics Discovery. Clin

Microbial 2: 101.
3. Xiong ZQ, Zhang ZP, Li JH, Wei SJ, Tu GQ (2012) Characterization of

Streptomyces padanus JAU4234, a Producer of Actinomycin X2,
Fungichromin, and a New Polyene Macrolide Antibiotic. Appl Environ
Microbiol 78: 589-592.

4. Nothias LF, Knight R, Dorrestein PC (2016) Antibiotic discovery is a walk
in the park. Proc Natl Acad Sci USA 113: 14477-14479.

5. Zipperer A, Konnerth MC, Laux C, Berscheid A, Janek D, et al. (2016)
Human commensals producing a novel antibiotic impair pathogen
colonization. Nature 535: 511-516.

6. Xiong ZQ, Wang JF, Hao YY, Wang Y (2013) Recent advances in the
discovery and development of marine microbial natural products. Mar
Drugs 11: 700-717.

7. Turnbaugh PJ, Ley RE, Hamady M, Fraser-Liggett CM, Knight R, et al.
(2007) The human microbiome project. Nature 449: 804-810.

8. Jones BV, Begley M, Hill C, Gahan CG, Marchesi JR (2008) Functional
and comparative metagenomic analysis of bile salt hydrolase activity in
the human gut microbiome. Proc Natl Acad Sci USA 105: 13580-13585.

9. Cho I, Blaser MJ (2012) The human microbiome: at the interface of
health and disease. Nat Rev Genet 13: 260-270.

10. Jones ML, Tomaro-Duchesneau C, Prakash S (2014) The gut microbiome,
probiotics, bile acids axis, and human health. Trends Microbiol 22:
306-308.

11. Kommineni S, Bretl DJ, Lam V, Chakraborty R, Hayward M, et al. (2015)
Bacteriocin production augments niche competition by enterococci in the
mammalian gastrointestinal tract. Nature 526: 719-722.

12. Donia MS, Cimermancic P, Schulze CJ, Wieland Brown LC, Martin J, et
al. (2014) A systematic analysis of biosynthetic gene clusters in the human
microbiome reveals a common family of antibiotics. Cell 158: 1402-1414.

13. Chu J, Vila-Farres X, Inoyama D, Ternei M, Cohen LJ, et al. (2016)
Discovery of MRSA active antibiotics using primary sequence from the
human microbiome. Nat Chem Biol 12: 1004-1006.

Xiong, Clin Microbiol 2016, 5:6
DOI: 10.4172/2327-5073.1000e137

Editorial Open Access

Clin Microbiol, an open access journal
ISSN:2327-5073

Volume 5 • Issue 6 • 1000e137

Clinical Microbiology: Open AccessCl
in

ic
al

 M
icr

obiology: Open
Access

ISSN: 2327-5073

mailto:xiongzq@hotmail.com
https://dx.doi.org/10.4172/2327-5073.1000e137

	Contents
	The Human Microbiome as a New Source for Antibiotic Discovery
	Editorial
	References


