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Advances in microbiota culturomics and its application in
dermatological research

YU Tian-ze, QIU Zhuo-qiong, LI Wei”
(Department of Dermatology, Huashan Hospital , Fudan University , Shanghai 200040, China)

[ Abstract] The skin microbiota plays a crucial role in maintaining skin homeostasis and participates in the
occurrence and development of many skin diseases. Previous studies have mainly revealed the composition
and characteristics of the human skin microbiome through high-throughput sequencing. However, this
technique has biases and limitations; it is difficult to conduct further studies on the function of specific
individual strains. Culturomics can isolate isolates by high-throughput bacteria culture and identify isolates
by mass spectrometry technology and 16S rRNA sequencing, and then further analyze the function of the
isolated strains, which can explore the diversity of skin microbiota in healthy people and catalyze research
on species and strain levels of skin commensal bacteria under disease conditions. The culturomics of the
skin microbiota in healthy people increases the number of culturable skin bacteria and reveals the diversity
of skin microbiota carbon source utilization patterns and individual specificity of skin microbiota.
Culturomics can dynamically observe changes of the skin microbiota during the treatment of skin diseases,
reveal the importance of maintaining the diversity of skin microbiota to skin homeostasis, and select specific
strains beneficial in the treatment of psoriasis, chronic skin trauma, and other skin diseases. With the
continuous improvement of culturomics methods and the development of multi-omics combined
application, bacterial culturomics will become an indispensable method in dermatological research.

[Key words] culturomics; skin microbiota;  skin disease; bacteria culture;  high-throughput

sequencing
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Time

Part 1: The first step of skin microbiota culturomics is to swab the microbiota from skin; Part 2: Separate and proliferate isolates using diverse
culture conditions to culture as many bacteria as possible, including low concentrations of fastidious microorganisms; Part 3: Then obtain a single
colony by isolation and purification; Part 4: Identifying species by MALDI-TOF mass spectrometry is an important feature of culturomics, which
relies on a constantly updated database of bacterial proteins; Part 5: If identification fails, the isolate is identified by 16S rRNA sequencing; Part
6: When there is <{98.65% similarity to the closest known strain, the whole-genome sequencing could confirm the new species; Part 7: The
whole-genome sequencing analysis can predict resistance genes, virulence factors, and other genetic traits of the species; Part 8: The function of
specific strain could be verified by mouse and cell experiments; Part 9: Culturomics could be combined with metagenomics, metabolomics, and

other multi-omics studies; Part 10: Culturomics could increase the number and function understanding of human-associated species.
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Fig1 The technical route of skin microbiota culturomics
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