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O Uncultured candidate division KSB1 was firstly detected in marine coastal with sulfur-rich black mud by 16S rRNA amplicon

seguencing.

O KSBL1 is widely distributed across different habitats such as marine coastal, microbial mat, cave sediment, aquifer and swine sludge,

and might be enriched in an anoxic environment.

O Phylogenetic analysis divides KSB1 into four clades, each characterized by distinct gene profiles and niche adaptations.

O Metabolic analysis of KSB1 clades reveal an anaerobic heterotrophic lifestyle highlighting differences in their potential ecological

roles.
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Figure 1(ABC). Phylogenetic placement and global distribution of Zhuqueibacterota

O Zhuqueibacterota, is

proposed
based on hot spring metagenomes

MAGs, classified

and public
within the FCB superphylum and
comprising one class and five

orders.

Zhuqueibacterota exhibits a global
distribution, with a strong presence
in soil samples, while it thrives in
biofilm, sludge, and hydrothermal

environments.

Distinct lineages exhibit distinct

environmental preferences.
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Figure 1D. Metabolic model of Zhuqueibacterota
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Figure S9. PCoA plot
Zhuqueibacterota possesses diverse
metabolic potential, with different
lineages exhibiting significant
functional differences.
Zhuqueibacterales (01) and
Oceanimicrobiales (0O5) are more

likely facultative anaerobes




Mixotrophic lifestyle of Zhuguelibacterota

O The Form I rbcL gene, responsible for

rbeL beS ¢bbX PRK FBPAP FBPase RuPE

A\ R mm:: =2 D_D‘ CO, fixation, is widespread in

371 202101_bins 107 ~EEEDDETEE> T > > > >
uqueibacter tengchongensis (S5)

fffffffffffffffffffffffffffffffffffffffffffffff Zhuqueibacterales (O1).

GCA_011375275.1 > DEEDCT > > >— -
Form IV GCA 015492145.1 I >DEED >+ > > >— -
GCA_015485525.1 T
GeA 0154878851 —ID>-DEEDCT > > - O A CBB cycle-related gene cluster
Form T GCA_015490415.1 =

, \ GeA 0151917951~ DN > >->—
Nt eothermadaptatus lauensis (S7)

o » i e s e e eadtets e 5T suggests carbon fixation ability within
\ | B GCA _015493075.1 —f Mo >—1>— —- .
Form IV-like , e orsi1485 | SO S>> - Zhuqueibacterales (O1).
» ; GCA_015490205.1 —] D b MO >—>—
| | Form III-a o __________ Hydrothermovivens pacificus (S9) .
o GeA 015192895 | (EEDDEENC DD - - O The coexistence of membrane-bound
Tree scale: 1 -'. P $ Oceanithermomicrobium pacificus (S10)
P 4 c & TS S8 KOS SSE hydrogenase, soluble hydrogenase,
- . 122 202101 _bins M»DDDDWW(:»DDE}—
# MAG:s in this stud: A Zhuqueibacter X ; . ]
< et tengchongensis (55) 7220200 bis 1014 ESMESEED> - POIHE>E>— and hydrogenase maturation protein
JZ1_202101_bins 107WW
GCADIITS2T51 165 [ o T Y P suggests the potential for H, oxidation,

- RN GCA 015492145 1D EEEB M D> I
= - Form IIl-c Geothermadaptatus GCA_015485525.1 %W —D—W:>|>—

Laensis (ST) e 0154375551 0> SDHESEDSMP> DA E>—HIOO: supplying energy and reducing
equivalents.
Form III-b Hydrotermoniye “A°1*49*°7”*C>€>C>E>DE>>»'>W:>?E>C> O The Zhuqueibacterales (O1) may be a
marianensis (S3) 0(A01€4914851-’C>D—{>{:>L{>:>>’D{>{»{>—: !
5490205. {>IZ>>H>{>|»E>~ : i
cca tsencs DD AP - 2 Ho=>o: chemoautotrophic hydrogen-oxidizing
Ni-Fe Group-3b Ni-Fe Group-1d Hydrogenase Maturation Protein
bacteria.

Figure 2(ABC). Key gene identification



2207137

B Gain events

Loss events

: 1 193
O1: Zhuqueibacterales é@ 2

02: Residuimicrobiales

03: Oleimicrobiales

04: Thermofontimicrobiales

O5: Mariniviventale

Ourgroup

Oceanimicrobiales

Thermofontimicrobiales

Oleimicrobiales

©&rbeLS/PRK

Residuimicrobiales

Geothermadaptataceae

Zhuqueibacteraceae

P®adhB/adhE

Cytochrome cbb3|

@dackA/pta

Cytochrome aa3
__ Cytochrome cbb3

Ni-Fe group 3b
hypABCDEF
Cytochrome bd

=)
=
="
5
o
&h
(o]
o
Z

I1dh

L]

L]
N2z 2§ bdé

]
o
Ni12 N7

Figure 2(DE). The evolutionary history of Zhuqueibacterota
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O Zhuqueibacterota may have

undergone genome expansion,
with frequent HGT occurring
within Zhuqueibacterales
(O1), particularly among
MAGs derived from hot

spring environments.

The ancestors of were likely
facultative anaerobic bacteria,
later acquiring the ability for
carbon fixation via the
Calvin-Benson-Bassham

cycle.



Summary

d In this study, we proposed Zhugqueibacterota based on hot spring
metagenomes and public MAGsS, classified within the FCB superphylum and
comprising one class and five orders.

4 Zhuqueibacterota is globally distributed, with most members being
facultative anaerobes; one order (Zhuqueibacterales) utilizes hydrogen as an
electron donor for carbon fixation via the CBB cycle.

 Phylogenetic and metabolic analyses highlight critical role  of
Zhuqueibacterota in the carbon cycle and frequent horizontal gene transfer
events throughout its evolution.

Zheng-Han Lian!, Nimaichand Salam?, Sha Tan!, Yang Yuan!, Meng-Meng Li!, Yu-Xian Li3, Ze-Tao Liu!, Chao-Jian Hu!, Ai-Ping Lv%, Yu-Ting OuYang?,
Cai-Yu Lu*%, Jing-Yi Zhang?, Ying Chen?, Le-Bin Chen?, Zhen-Hao Luo?, Bin Ma*®, Zheng-Shuang Hua3, Jian-Yu Jiao!", Wen-Jun Li%", Lan Liut*. 2024.
Metagenomic analysis sheds light on the mixotrophic lifestyle of bacterial phylum Zhuqueibacterota. iMeta 3: €249. https://doi.org/10.1002/imt2.249



https://doi.org/10.1002/imt2.175

lMEta: Integrated meta-omics to change the understanding of the biology and environment WI LEY

O en Access

v
|MetaOm|cs |MetaQ_ ics

el -2024

Science

“IMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking 2/161 in
the microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to
Nature Biotechnology, Nature Methods, Nature Microbiology , Nature Food, etc. Its unique features include video abstract,
bilingual publication, and social media dissemination, with more than 600,000 followers. It has published 220+ papers and been cited
for 5000+ times, and has been indexed by SCIE / WOS, PubMed, Google Scholar, and Scopus.

“IMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Nature
Communications, Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science @office@imeta.science , _
Publisher: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science IMetascience

Submission: https://wiley.atyponrex.com/journal/IMT?2 Q.0 G Metace
https://wiley.atyponrex.com/journal/IMO2 jif Promotion Video IMetasScience



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://www.scopus.com/sourceid/21101134733
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/2770596x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/d2keUTTUHh4
https://x.com/iMetaScience
https://www.facebook.com/iMetaScience

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9

