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Figure 2. Changes of influent and effluent nitrogen
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influent and effluent nitrite concentrations (B) during
continuous flow cultivation of anammox bacteria
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Figure 3.

Schematic diagram of the CF reactor for cultivation of methanogenic community[3

4 a: Synthetic

seawater tank; b: distributor; c: gas collecting bag; d: sponge carrier sampling port; e: port for the pH/ORP

S€nsor.
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90—e Litoreibacter sp. (MW040536)
Litoreibacter meonggei
® Yoonia sp. (MW040533)
100 'Yoonia tamlensis
® Flavimaricola sp. (MW040567)
Flavimaricola marinus
® Aestuariivita sp. (MW040535)
55 Aestuariivita boseongensis
—|_—o Rhodovulum sp. (MW025241)

99 “—Rhodovulum iodosum
100 o Anderseniella sp. (MW024119)
Anderseniella baltica
® Devosia sp. (MW024114)
Devosia albogilva
Mesorhizobium carmichaelinearum

88

21

88 o Mesorhizobium sp. (MW024150)
34 A Hoeflea sp. (MW025981)
39 Hoeflea halophila
499?0 Marinicauda sp. (MW024122)
Marinicauda pacifica
L 65 ® Robiginitomaculum sp. (MW040534)
99| 26 ’—‘;Robiginitomaculum antarcticum
100 43 ® Litorimonas sp. (MW040542)
Litorimonas taeanensis
69 ® Litorimonas sp. (MW040543)
94 Litorimonas cladophorae
98 A Erythrobacter sp. (MW025973)
86| Erythrobacter arachoides
100 ® Parasphingorhabdus sp. (MW040529)
97 Parasphingorhabdus flavimaris
EO Halioglobus sp. (MW024140)
37 100— Halioglobus pacificus
— A Motilimonas sp. (MW024139)
100Y—Motilimonas eburnea
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Figure 7. Phylogenetic tree based on 16S rRNA gene sequences of novel isolates obtained by CF cultivation. The
isolates derived from CF cultivation methods are shown with circle and triangle, others are the closest strains in
database of EZBIOCLOUD (https://www.ezbiocloud.net); circle (beach sediment), triangle (sediment with plant)
indicate environmental sources of the isolates; the NCBI/GenBank accession numbers for isolates from CF are shown
in parentheses; the number at the branch node represents the bootstrap value; the scale represents genetic distance.
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Application of continuous flow bioreactor technology in
microbial cultivation

Chen Yang, Weiyan Zhang, Dawoon Jung, Shan He"

LiDakSum YipYioChin Kenneth Marine Biopharmaceutical Research Center, College of Food and Pharmaceutical Sciences,
Ningbo University, Ningbo 315211, Zhejiang Province, China

Abstract: Ninty nine percentage of microorganisms in the environment remains uncultured, called “uncultured”
microorganisms or microbial “dark matter”. Unraveling the mysteries of these microbial “dark matter” is especially
helpful to understand the diversity of microbes and their metabolic characteristics. DNA genome sequences of
microbial “dark matter” could be recovered from the environment samples by population binning of metagenomics
and single-cell genomics, independently or combined synergistically. However, microbial functions often cannot be
deduced from genetic information alone, and the isolation of uncultured microorganisms remains a powerful
approach. Many cultivation-based methods for culturing microorganisms have been developed, such as in situ
cultivation, co-culture and continuous flow bioreactor. In this mini-review, we briefly introduce the development of
new culture-dependent technology of continuous flow bioreactor and indicate the future research opportunities in
this area.

Keywords: “uncultured” microorganisms, culture techniques, continuous flow bioreactor, microbial resources
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