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The current taxonomy (classification) of living organisms in biology divides all living things into three domains. Two domains (bacteria and archaea) contain prokaryotes (pro- before + karyon kernel, meaning nucleus). One domain contains eukaryotes (eu- good + karyon kernel).

The last universal common ancestor (LUCA) was 4.33-4.09 billion years ago. From the LUCA, the bacteria and the archaea diverged.[footnoteRef:1] [1:  “The last universal common ancestor (LUCA) is the node on the tree of life from which the fundamental prokaryotic domains (Archaea and Bacteria) diverge.” (Moody, Edmund R.R., et al. “The Nature of the Last Universal Common Ancestor and Its Impact on the Early Earth System.” Nature.com. 12 July 2024. 3 Oct. 2025. <nature.com/articles/ s41559-024-02461-1>.] 



domain Bacteria (last common ancestor: 4.49-4.05 billion)
These are single cells with no nucleus or other membrane-bound organelles.
The domain Bacteria has over 40 phyla but 5 major ones.
Proteobacteria
Cyanobacteria
Called “blue-green algae”; they perform photosynthesis and produced most of the Earth's oxygen.
Firmicutes
Gram-positive bacteria; some are involved in fermentation.
Spirochaetes
Corkscrew-shaped bacteria.
Chlamydiae
Parasitic bacteria.

domain Archaea (last common ancestor: 3.95-3.37 billion)
These are single cells with no nucleus or other membrane-bound organelles.
They are less closely related to bacteria and more closely related to eukaryotes.
Some are found in moderate environments, but many prefer harsh environments such as deep-sea hydrothermal vents and are called “extremophiles.”
The domain Archaea has around 26 phyla but 4 major ones.
Euryarchaeota
Includes methanogens (methane producers) and halophiles (salt lovers).
Crenarchaeota
Mostly thermophiles (heat lovers) and acidophiles (acid lovers).
Korarchaeota
Only found in high-temperature environments.

domain Eukarya (last common ancestor: 2 billion)
Eukaryotes’ cells have membrane-bound nuclei and other organelles.
Eukaryotes probably derived from archaea.
The domain Eukarya has 5 supergroups.
Excavata: all have a ventral feeding groove; all are flagellates at some stage
Amoebozoa: have lobe-shaped pseudopods for movement and feeding (c. 1-1.6 billion)
SAR (Stramenopiles, Alveolates, and Rhizarians)
Stramenopiles: (stramen straw + pilus hair) anterior flagella with short hairlike appendages pull rather than push; includes diatoms, brown algae, and water molds
Alveolates: includes ciliates and apicomplexans (mainly parasites)
Rhizarians: includes foraminiferans and radiolarians
Archaeplastida: eukaryotes that obtain energy through photosynthesis
kingdom Plantae
Bryophytes: non-vascular plants (e.g., mosses)
Pteridophytes: seedless vascular plants (e.g., ferns)
Gymnosperms: cone-bearing plants (e.g., pine trees)
Angiosperms: flowering plants (e.g., dandelions)
Opisthokonta (opisthios rear + kontos pole = flagellum): all are flagellates at some stage
Includes fungi, animals, and relatives (e.g., ichthyosporeans, choanoflagellates)
kingdom Fungi
Includes yeasts, molds, mushrooms, rusts, smuts, mildews, etc.
kingdom Animalia
Invertebrates: including sponges, insects, and mollusks
Vertebrates: fish (subtypes: jawless, cartilaginous, lobe-finned, and bony), amphibians, reptiles, birds, and mammals

