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Table 1 Laboratory cultures or enrichments of Thaumarchaeota species

; . X . . Nitrososphaera N Candidatus Candidatus
Cenarchaeum Nitrosopumilus Nitrososphaera Nitrosocaldus . . Nitrosotalea R X
A . 3 . viennensis Giganthauma Gignathauma
symbiosum maritimus gargensis yellowstonii ) devanaterra X
EN76 karukerense insulaporcus
Translated )
term
re e Group 1. la— . .
Affiliation Group 1. la Group 1. la Group 1. 1b HWCGIIT Group 1. 1b ) Giganthauma Giganthauma
associated
Origin and  Marine sponge  Tropical marine  Terrestrial Terrestrial ~ hot i Acidic soil . .
X . . A A Soil Shallow water Shallow water
Habitat symbiont aquarium warm spring spring (pH < 4.5)
Uncultured Uncultured
X X microbial  mat microbial mat
. Inside Axinella - - — - . .
Culture Mexi Pure culture Enrichment Enrichment Enrichment Enrichment with long and  with long and
Hexeana thin white thin white
filaments. filaments.
Autotrophic Probably
Putative Autotrophic Autotrophic Autotrophic ammonia Autotrophic involved in the
Metabolism ammonia ammonia ammonia ammonia oxidizer or ammonia biological Unknown
oxidizer oxidizer oxidizer oxidizer somelimes oxidizer transformation
mixotroph of sulfur.
Optimal < 2 mmol/L
R 0.14 - 0.79
Ammonium ~ (K, = 133 1 mmol/L 15 mmol /L 500 wmol /L ~ ~
- . mmol /L
Concentration nmol/L)
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Yes Yes Yes Yes Yes Yes Undetected Undetected
amoA gene
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) assembly assembly
. X Straight rod . .
Rod 0.17 - Cocei 0.9 = . R Cocci 0.5 - filaments up to  filaments up to
X i Small cocci or . 0.33 £0.01 x
Shape and size Curved rod 0.22 x 0.5 - 0.3 pm in 0.8 pm in 30 mm long 30 mm long 6
) short rods . 0.89 = 0.05
0.9 wm. diameter diameter 20 - 24 x8 - -8 x 10 pm
i 10 pm for a  for a single
single cell cell
Growth 10C 8 - 72°C 65 -
( 28°C 46°C ( 35°C 25°C 28C 28C
temperature 18C) 74C)
Addition of low
amounts of
yruvate or  Obligate
Py . . € . Coated with
when grown in acidophilic X -
Others ~ ~ ~ ~ X . X sulfur-oxidizing
coculture  with  with an optimal .
i Y-Proteobacteria
bacteria pH at4 -5
stimulate its
growth

Reference 37 36 40 41 42 43 44 44
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A novel archaeal phylum: Thaumarchaeota—A review
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Limei Zhang Jizheng He
State Key Laboratory of Urban and Regional Ecology Research Center for Eco£nvironmental Sciences Chinese Academy

of Sciences Beijing 100085 China.

Abstract:Based on the archaeal 16S rRNA gene phylogenetic tree the archaeal domain is divided into two major phyla
Euryarchaeota and Crenarchaeota. During the past 20 years diverse groups of archaea have been found to be widely
distributed in moderate environments with the rapid development and application of molecular techniques in microbial
ecology. Increasing evidence demonstrated that these archaea especially ammonia-oxidizing archaea play a major role in
biogeochemical cycles of nitrogen and carbon elements. These mesophilic archaea were placed initially as a sister group of
the Crenarchaeota and named as “non-thermophilic Crenarchaeota”. More recently phylogenetic analyses based on more
SSU and SLU rDNA sequences suggested that the non-thermophilic Crenarchaeota constituted a separate phylum of the
Archaea that branched off before the separation of Crenarchaeota and Euryarchaeota. The Thaumarchaeota (the Greek
“Thaumas” meaning wonder) was therefore proposed for a novel phylum as the third archaeal phylum. More studies
based on r—proteins and comparative genomics confirm that the Thaumarchaeota are distinct from Crenarchaeota. In this
paper we gave a translated Chinese name for Thaumarchaeota and reviewed the recent progress on the phylogeny position
genetics ecology and physiology of the Thaumarchaeota.

Keywords: non-thermophilic Crenarchaeota Thaumarchaeota ribosomal RNA gene ammonia-oxidizing archaea
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