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An extensive analysis of 3,490 metabolic pathways in 471 archaebacterial species was conducted using
the MetaCyc database. The number of metabolic pathways in these species varied significantly, ranging
from 13 to 184 per species. Notably, no single metabolic pathway was found to be common in all
archaebacteria. However, the “UTP and CTP de novo biosynthesis” and “tRNA charging” pathways
were present in the 470 species. Among the top 12 most prevalent metabolic pathways in arch-
aebacteria, five were associated with nucleic acids and five with proteins. The remaining pathways
included the “synthetic pathway of S-adenosyl-L-methionine (SAM),” a critical cofactor in various
bioreactions, and “phosphopantothenate biosynthesis III (archaea),” which is required for essential
post-translational modifications. These findings underscore the importance of nucleic acids and protein
metabolism in archaeal biology. When the average and standard deviation of the distance values ob-
tained from the phylogenetic tree of metabolic pathways, each class of archaebacteria was divided
into main two groups and the others, showing that the distribution of metabolic pathways was diverse.
This study’s insights hold potential applications in both foundational science and drug development.
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Table 1. Phylogenetic position, number of species, average (range), and number of common pathways in phylogenetic position
among 471 archaebacteria. * indicates not at class level

Phylogenetic position Abbre- # of Average (range) among Number of common
viations species 3,490 MetaCyc pathways pathways in each level
1. Asgard group
Candidatus Lokiarchaeia* As 1 53
2. Candidatus Thermoplasmatota 79.47 (61-94) 13
DHEV2 group* CT-DH 2 71.54 (69-74) 64
Thermoplasmata CT-Th 17 80.41 (61-94) 16
3. DPANN group DpP 15.50 (13-18) 10
Candidatus Nanohaloarchaeota* 1 18
Nanoarchaeota* 1 13
4. Euryarchaeota 105.2 (30-184)
Archaeoglobi EU-Ag 8 96 (89-102) 3)
Thermococci EU-Tc 41 85.76 (64-99) 58
<Methanomada group> 103.58 (73-172) 18
Methanobacteria EU-Mb 33 103.79 (73-172) (15)
Methanococci EU-Mc 19 104.68 (94-150) 21
Methanopyri EU-Mp 1 76 61
<Stenoarchaea group> 106.01 (30-184) 6
Halobacteria EU-Hb 181 109.95 (94-150) 6
Methanomicrobia EU-Mm 60 104.15 (30-184)
5. TACK group
1) Candidatus Korarchaeota* TA-CK | 68 (68)
2) Crenarchaeota (Thermoproteota) Cr 2
Thermoprotei Th-Ns 17 83.8 (17-191) 2
3) Thaumarchaeota (Nitrososphaerota) 79.0 (33-144) 9)
. . TH-Is 5
Nitrososphaeria TH-Ot 1 79.14 (33-144) 30
Thaumarchaeota incertae sedis* 86.8 (76-121) 40

unclassified Nitrososphaerota*

33
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Table 2. Numbers of genomes in common pathways and pathway of common among 471 archaebacteria

# of genomes Pathway
470 UTP and CTP de novo biosynthesis, tRNA charging
468 adenosine ribonucleotides de novo biosynthesis
463 S-adenosyl-L-methionine biosynthesis
460 PRPP biosynthesis
459 cis-vaccenate biosynthesis, L-methionine degradation I (to L-homocysteine)
456 NO-L-threonylcarbamoyladenosine®’-modified tRNA biosynthesis
452 L-threonine biosynthesis
450 glutaminyl-tRNA®" biosynthesis via transamidation
449 pyrimidine deoxyribonucleotide phosphorylation
434 phosphopantothenate biosynthesis III (archaea)

432 glycolysis I (from glucose 6-phosphate), guanosine ribonucleotides de novo biosynthesis
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Fig. 1. The neighbor joining phylogenetic tree of 471 species of archaebacteria in the sense of presence or absence of the 3,490
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