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F 16S rRNA P45 s, s b A 4
b 20 FRANEET], bR R AN 2R B
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Bacteroidetes . Actinobacteria .

Proteobacteria . Fusobacteria . Spirochaetes #l
Synergistetes “512021 AN | AE eHOMD F i 7R (3
1k 2020 4 8 J 28 H), ARIFESRAMEHIMSE L2+
TEANEE Bergeyella. Treponema. Saccharibacteria
(TM7) . Fretibacterium , Veillonellaceae (G-1) .
Absconditabacteria (SR-1)H1 Gracilibacteria (GN02)
FEFE P,

F1. OFETHEEREFERLN
Table 1. Major uncultivated bacteria groups in oral cavity
Phylum Genus Unculturable species Percentage rate/%"
Bacteroidetes Bergeyella HMT-322/-900/-907/-931 50.0
Spirochaetes Treponema HMT-246/-247/-508/-518/-252/-254/-256/-  34.4
253/-517/-951/-235/-242/-226/-238/-230/-
239/-234/-227/-236/-228/-231/-237
Saccharibacteria (TM7) Saccharibacteria (TMT) HMT-356/-870/-355/-351/-350/-347/-954/-  86.7
349/-869/-346/-348/-352/-488
Synergistetes Fretibacterium HMT-359/-362/-360/-358/-361 62.5
Firmicutes Veillonellaceae (G-1) HMT-132/-150/-135/-918/-148/-145 66.7
Absconditabacteria (SR1)  Absconditabacteria (SR-1) HMT-875/-345/-874 100.0
Gracilibacteria (GN02) Gracilibacteria (GN02) HMT-873/-996/-871/-872 100.0

"Percentage rate=uncultivated oral bacterial species/known oral bacterial species (data are collected from expanded Human Oral

Microbiome Database: http://www.homd.org/).
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Figure 1. Summary of isolation and cultivation techniques for microorganisms. A: Microbioreactor; B: Calgary

biofilm device (a) and constant depth film fermenter (b); C: Gel embedding technique (a) and a million-well growth

chip technique (b); D: Minitrap chip; E: Microfluidic culture technique; F: Reverse genomics method.
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Research strategies on isolation and cultivation of uncultivated
oral microorganisms
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Abstract: Representing a fundamental part of the human microbiota, the oral microbial community is characterized
by its diverse and unique composition. Oral diseases like dental caries and periodontitis are directly associated with
oral microorganisms. Therefore, it is crucial to deepen our understanding of oral microbiota. Advances in
high-throughput sequencing technology provide extensive information of the diversity of oral uncultivated
microorganisms, prompting an increasing need for microbial isolation and cultivation techniques. This review
presents recent research progress on uncultivated oral microorganisms and lists factors that possibly hinder
isolation attempts. In addition, advances in methodologies and techniques used for culturing previously uncultured
microorganisms and their applications in oral microbiology studies are summarized, giving valuable insights into

various aspects of uncultivated oral microorganisms.
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