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Four superphyla in the expanding archaeal phylogenetic tree (modified from reference [14]).
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B PR HEE 4 BB, KRR BERY B
W R RRE R E A, NRZ, H 2R 4
WSS, HIIEARZGARX 2 M BRA Rt
PHg. N FEENH TR R R . R
A RS A T B %) ok AR AR 2 AR
=k 1 fiR,

2.1 [EBRAER

HAR A FEAATE 6 R R BRERAE: RIKSC
EER . IR 2 BEs T A (Wood-Ljungdahl, WL)
b JEU 1 R BE R 1 34 (reductive citric acid
cycle). 3-FRILNIRUEIS . 3-FFIEENIR/A-FZILT
M2 (3-hydroxy propionate/4-hydroxybutyrate
3-HP/4-HB) 1§ & #l — & R /4- ¥ K T ™,
(dicarboxylic acid/4-hydroxybutyric acid)fF#RM!,
RIRCEIR AL T ORI IEHTE . %
K. BOMEM SRR, - IR
TEIAFAE T IEPOLEAE P o BR T RRSCIEERA
-FILNTRAUEIZ A1, HA 4 FhfREAEE
T AR B

20 12 70 454, Harland G. Wood il Lars G.
Ljungdahl BPffi 2 WL i&48 £ A7 T 77 LRI A
P s AR 1 4> ATP A 2 4 NAD(P)H
I3 TR 2 531 CO B AL T B 5 5455 i FH LA
CO, AJF il R HEMFE W) CO it Ul £ T hii i

SN

x1 TREZNEMBRRHZHFE

Table 1. Carbon metabolic versatility of archaeal phyla
Phylum CO, fixation Methane metabolism Acetogenesis
. Methanogenesis and anaerobic  Glucose substrate
E haeot Reduct tyl COA path .
uryarchacota eductive acely pathway methane oxidization degradation, H,+CO,
3-hydroxy propionate/4-hydroxybutyrate
cycle
Crenarchaeota Dicarboxylic acid/4-hydroxybutyric acid — -
cycle
Reductive citric acid cycle
-h i 4-h
Thaumarchacota 3-hydroxy propionate/4-hydroxybutyrate 3
cycle
* 6} i tt
Bathyarchaeota Reductive acetyl COA pathway Methanogenesis (H,+R-CH3)* rganic matter

Lokiarchaeota Reductive acetyl COA pathway”

Thorarchaeota Reductive acetyl COA pathway”

\erstraetearchaeota —

degradation, H,+CO,"
Organic matter
degradation”

- Peptides degradation”

Methanogenesis (H,+R-CHs)" -

*: the metabolic functions of the new Archaea are speculative in genome level.
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Table 2. Archaea related in carbon metabolism in mangrove sediments
Mangrove Archaea in CO, fixation Archaea in methane metabolism Archaea in acetogenesis
Northern Gulf Bathyarchaeota (67.0%), Methanomicrobiales (0.3%), Bathyarchaeota (67.0%),
of Mexico 4 Thorarchaeota (4.0%) ANME-1 (0.2%) Thorarchaeota (4.0%), MBG-D
Sundarbans in Euryarchaeota, Thaumarchaeota = Methanomicrobiales, -
India &I Methanobacteriales

Zhangjiangkou
in Fujian (558!

Bathyarchaeota (53.7%),
Thaumarchaeota (12.5%)

Methanosarcinales,
Methanomicrobiales,

Bathyarchaeota (53.7%), MBG-D
(28.8%)

Methanocellales, ANME

Futian in  Bathyarchaeota (30.0%-67.0%),
Shenzhenl®"! Thaumarchaeota

Mai Po in Hong Bathyarchaeota (36.9%),

Kong &4 Thaumarchaeota (10.5%),

Lokiarchaeota (8.4%)
Thaumarchaeota (2.0%-30.0%)

ANME
Dongzhaigang
in Hainant!!

Euryarchaeota

Methanomicrobiales,
Methanosarcinales, Methanococcales,

Methanocellales,
Methanomassiliicoccus, ANME

Bathyarchaeota (30.0%-67.0%)

Bathyarchaeota
Lokiarchaeota (8.4%)

(36.9%),

Thaumarchaeota (2.0%-30.0%),
Thorarchaeota (4.0%-12.0%),
MBG-D (5.0%-15.0%)

Percentage in parentheses is relative abundance of the phyla in archaea.
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A AT LLE S B R E CO,, FELLR
MESRGETH) ZHW oM. 7£EPE Cardoso
Island State Park M £1 B kIS J2 T B
Hadesarchaea /i 7 B 1 9%013; 76 88 74 81 Al v
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Archaea diversity and carbon metabolism in mangrove sediments
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Abstract: Mangrove ecosystem is indispensable in maintaining biodiversity and removing pollutants to keep the
ecological balance of coastal zone. Archaea, ubiquitous in mangrove sediments, play an important role in the
biogeochemical cycles of elements. Archaea possess carbon metabolic versatility by fixing CO,, participating in the
methane cycle, producing acetic acid, and degrading proteins, carbohydrates and other organic matter. However,
knowledge about metabolism of archaea in mangrove sediments is still lacking. Rapid development of
high-throughput sequencing technology has promoted the discovery of a variety of new archaea phyla, indicating
various metabolic potentials in carbon metabolism. This review briefly outlined the main phyla of archaea and their
geographical distribution, summarized the latest advances on understanding of carbon metabolic versatility by
archaea, and highlighted the ecological patterns and functional traits of these archaea in mangrove ecosystems,
providing a foundation for further research on the more detailed metabolic mechanisms of archaea.

Keywords: mangrove ecosystems, archaea, carbon metabolism, carbon dioxide fixation, methane metabolism,
acetogenesis
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