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interface between land and ocean, receiving substantial nitrogen inputs. These ecosystems exhibit
active nitrogen cycling and play a crucial role in global nitrogen budgets and climate regulation.
Archaea constitute a critical component of the microbial communities in coastal wetlands, yet their
ecological significance was overlooked. The advancements in novel biological technologies have
unveiled the diversity and ecological functions of archaea, highlighting their significant
contributions to nitrogen cycling. This review summarizes the distribution and diversity of archaea
in coastal wetland ecosystems, with a particular focus on their roles in key nitrogen cycling
processes such as nitrogen fixation, nitrification, denitrification, and nitrate ammonification. In
addition, for the application of archaea in global climate change mitigation, we explore the idea of

using archaeal communities to reduce nitrous oxide emissions from coastal wetlands.
Keywords: coastal wetland ecosystem; archaea; nitrogen cycling; nitrous oxide
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Diagram depicting a nitrogen cycle pathway for coastal wetland ecosystems.
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Figure 3 Archaea-driven nitrogen cycle process in coastal wetland ecosystems.
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B J R NHy" (ANRA) Y3 BT 2L nird BE 1A 4t
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# 4 (ammonium transporter, AMT)IYEH, K5
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(] £k v i) B S PR TR R 2R e, AR TR T PR
(Thermococcus profundus) F1 # ¥ #4 B
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MR ZEL Pyrococcus sp. #Zeik i m 7Ky
GDH, *#W] GDH 7etimist Wit gk mifk rhite E
FERNY), 548, HF Pyrococcus sp. ) GDH [f]
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HR AP OC R L SWERGE TR S. solfataricus 57
I R ERTA TS L/ NT I (Halobacterium salinarum)
(56 R YIS A AN BR AN oy B AE ALt
AT Re & A gdhA BRI Z [ Rk ) 5% 4% .
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RICE R FH (Haloferax volcanii)'™™ . P furiosus!"*®!
DL K 38 D AR 49 1 18 1R BRI AR (Thermoplasma
acidophilum) "V K 11 #JEAK (Thermoplasma
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Figure 5 Strategies related to N,O emission reduction in coastal wetland ecosystems.
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