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���3�U�R�W�H�R�D�U�F�K�D�H�R�W�D�����3�H�W�L�W�M�H�D�Q���H�W���D�O��
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���7�$�&�. �����)�L�O�D�U�F�K�D�H�R�W�D��

�&�D�Y�D�O�L�H�U���6�P�L�W�K�����7������ �� �� �� �>���@

���$�L�J�D�U�F�K�D�H�R�W�D�����1�X�Q�R�X�U�D���H�W

�D�O������ �� �� ��

���%�D�W�K�\�D�U�F�K�D�H�R�W�D�����0�H�Q�J���H�W

�D�O������ �� �� ��

�&�U�H�Q�D�U�F�K�D�H�R�W�D���* �D�U�U�L�W�\���	

�+�R�O�W���� �� �� ��

���* �H�R�D�U�F�K�D�H�R�W�D�����. �R�]�X�E�D�O���H�W

�D�O������ �� �� ��

���. �R�U�D�U�F�K�D�H�R�W�D�����%�D�U�Q�V���H�W���D�O��
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�7�K�D�X�P�D�U�F�K�D�H�R�W�D���%�U�R�F�K�L�H�U��

�$�U�P�D�Q�H�W���H�W���D�O������ �� �� ��

���$�V�J�D�U�G�D�U�F�K�D�H�R�W�D�����9�L�R�O�H�W�W�H

�' �D���&�X�Q�K�D���H�W���D�O�������� �� �� ��

���/�R�N�L�D�U�F�K�D�H�R�W�D�����6�S�D�Q�J���H�W

�D�O������ �� �� ��

���7�K�R�U�D�U�F�K�D�H�R�W�D�����6�H�L�W�]���H�W

�D�O������ �� �� ��

���2�G�L�Q�D�U�F�K�D�H�R�W�D�����. �D�W�D�U�]�\�Q�D

�=�D�U�H�P�E�D���1�L�H�G�]�Z�L�H�G�]�N�D���H�W

�D�O������ �� �� ��

Classification
�( �D�U�O�\���F�R�Q�F�H�S�W
�&�O�D�V�V�L�I�L�F�D�W�L�R�Q
�&�O�D�G�R�J�U�D�P

�&�R�Q�F�H�S�W���R�I���V�S�H�F�L�H�V

Origin and evolution
�&�R�P�S�D�U�L�V�R�Q���Z�L�W�K���R�W�K�H�U���G�R�P�D�L�Q�V
�5�H�O�D�W�L�R�Q�V�K�L�S���W�R���E�D�F�W�H�U�L�D
�5�H�O�D�W�L�R�Q���W�R���H�X�N�D�U�\�R�W�H�V

Morphology
Structure, composition development, and operation

�&�H�O�O���Z�D�O�O���D�Q�G���I�O�D�J�H�O�O�D
�0�H�P�E�U�D�Q�H�V

Metabolism
Genetics

�* �H�Q�H���W�U�D�Q�V�I�H�U���D�Q�G���J�H�Q�H�W�L�F���H�[�F�K�D�Q�J�H
�$�U�F�K�D�H�D�O���Y�L�U�X�V�H�V

Reproduction
Ecology

�+�D�E�L�W�D�W�V
�5�R�O�H���L�Q���F�K�H�P�L�F�D�O���F�\�F�O�L�Q�J
�,�Q�W�H�U�D�F�W�L�R�Q�V���Z�L�W�K���R�W�K�H�U���R�U�J�D�Q�L�V�P�V

�0�X�W�X�D�O�L�V�P
�&�R�P�P�H�Q�V�D�O�L�V�P

Significance in technology and industry
See also
References
Further reading
External links

�* �H�Q�H�U�D�O
�&�O�D�V�V�L�I�L�F�D�W�L�R�Q
�* �H�Q�R�P�L�F�V

�)�R�U���P�X�F�K���R�I���W�K�H�������W�K���F�H�Q�W�X�U�\�����S�U�R�N�D�U�\�R�W�H�V���Z�H�U�H���U�H�J�D�U�G�H�G���D�V���D���V�L�Q�J�O�H���J�U�R�X�S
�R�I���R�U�J�D�Q�L�V�P�V���D�Q�G���F�O�D�V�V�L�I�L�H�G���E�D�V�H�G���R�Q���W�K�H�L�U���E�L�R�F�K�H�P�L�V�W�U�\�����P�R�U�S�K�R�O�R�J�\���D�Q�G
�P�H�W�D�E�R�O�L�V�P�����0�L�F�U�R�E�L�R�O�R�J�L�V�W�V���W�U�L�H�G���W�R���F�O�D�V�V�L�I�\���P�L�F�U�R�R�U�J�D�Q�L�V�P�V���E�D�V�H�G���R�Q���W�K�H
�V�W�U�X�F�W�X�U�H�V�� �R�I�� �W�K�H�L�U�� �F�H�O�O�� �Z�D�O�O�V�����W�K�H�L�U�� �V�K�D�S�H�V�����D�Q�G�� �W�K�H�� �V�X�E�V�W�D�Q�F�H�V�� �W�K�H�\
�F�R�Q�V�X�P�H���>�����@���,�Q���������������(�P�L�O�H���=�X�F�N�H�U�N�D�Q�G�O���D�Q�G���/ �L�Q�X�V���3�D�X�O�L�Q�J�>�����@���L�Q�V�W�H�D�G

�&�R�Q�W�H�Q�W�V

�&�O�D�V�V�L�I�L�F�D�W�L�R�Q

Early concept
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https://en.wikipedia.org/wiki/Thorarchaeota
https://en.wikipedia.org/wiki/Odinarchaeota
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Synonyms

�$�U�F�K�D�H�E�D�F�W�H�U�L�D���: �R�H�V�H���	 ���)�R�[��

�� �� �� ��

�0�H�Q�G�R�V�L�F�X�W�H�V���* �L�E�E�R�Q�V���	 ���0�X�U�U�D�\��

�� �� �� ��

�0�H�W�D�E�D�F�W�H�U�L�D���+�R�U�L���D�Q�G���2�V�D�Z�D

�� �� �� ��

�$�U�F�K�D�H�D���Z�H�U�H���I�R�X�Q�G���L�Q���Y�R�O�F�D�Q�L�F���K�R�W
�V�S�U�L�Q�J�V�����3�L�F�W�X�U�H�G���K�H�U�H���L�V���* �U�D�Q�G
�3�U�L�V�P�D�W�L�F���6�S�U�L�Q�J���R�I���<�H�O�O�R�Z�V�W�R�Q�H
�1�D�W�L�R�Q�D�O���3�D�U�N��

�7�K�H���$�5�0�$�1���D�U�H���D���J�U�R�X�S���R�I���D�U�F�K�D�H�D
�U�H�F�H�Q�W�O�\���G�L�V�F�R�Y�H�U�H�G���L�Q���D�F�L�G���P�L�Q�H
�G�U�D�L�Q�D�J�H��

�S�U�R�S�R�V�H�G���X�V�L�Q�J���W�K�H���V�H�T�X�H�Q�F�H�V���R�I
�W�K�H���J�H�Q�H�V���L�Q���G�L�I�I�H�U�H�Q�W���S�U�R�N�D�U�\�R�W�H�V
�W�R���Z�R�U�N���R�X�W���K�R�Z���W�K�H�\���D�U�H���U�H�O�D�W�H�G���W�R
�H�D�F�K���R�W�K�H�U���� �7�K�L�V�� �S�K�\�O�R�J�H�Q�H�W�L�F
�D�S�S�U�R�D�F�K���L�V���W�K�H���P�D�L�Q���P�H�W�K�R�G���X�V�H�G
�W�R�G�D�\���>�����@

�$�U�F�K�D�H�D�������D�W���W�K�D�W���W�L�P�H���R�Q�O�\���W�K�H
�P�H�W�K�D�Q�R�J�H�Q�V���Z�H�U�H���N�Q�R�Z�Q�������Z�H�U�H
�I�L�U�V�W�� �F�O�D�V�V�L�I�L�H�G���V�H�S�D�U�D�W�H�O�\�� �I�U�R�P
�E�D�F�W�H�U�L�D���L�Q�������������E�\���&�D�U�O���: �R�H�V�H
�D�Q�G���* �H�R�U�J�H���(�����)�R�[���E�D�V�H�G���R�Q���W�K�H�L�U
�U�L�E�R�V�R�P�D�O���5�1�$�����U�5�1�$�����J�H�Q�H�V���>�����@

�7�K�H�\�� �F�D�O�O�H�G���W�K�H�V�H�� �J�U�R�X�S�V�� �W�K�H
�8�U�N�L�Q�J�G�R�P�V���R�I���$�U�F�K�D�H�E�D�F�W�H�U�L�D���D�Q�G���(�X�E�D�F�W�H�U�L�D�����W�K�R�X�J�K���R�W�K�H�U���U�H�V�H�D�U�F�K�H�U�V
�W�U�H�D�W�H�G���W�K�H�P���D�V���N�L�Q�J�G�R�P�V���R�U���V�X�E�N�L�Q�J�G�R�P�V�����: �R�H�V�H���D�Q�G���)�R�[���J�D�Y�H���W�K�H���I�L�U�V�W
�H�Y�L�G�H�Q�F�H���I�R�U���$�U�F�K�D�H�E�D�F�W�H�U�L�D���D�V���D���V�H�S�D�U�D�W�H�����O�L�Q�H���R�I���G�H�V�F�H�Q�W�������������O�D�F�N���R�I���S�H�S�W�L�G�R�J�O�\�F�D�Q���L�Q���W�K�H�L�U���F�H�O�O���Z�D�O�O�V�����������W�Z�R���X�Q�X�V�X�D�O
�F�R�H�Q�]�\�P�H�V�����������U�H�V�X�O�W�V���R�I�������6���U�L�E�R�V�R�P�D�O���5�1�$���J�H�Q�H���V�H�T�X�H�Q�F�L�Q�J�����7�R���H�P�S�K�D�V�L�]�H���W�K�L�V���G�L�I�I�H�U�H�Q�F�H�����: �R�H�V�H�����2�W�W�R���.�D�Q�G�O�H�U���D�Q�G
�0�D�U�N���:�K�H�H�O�L�V���O�D�W�H�U���S�U�R�S�R�V�H�G���U�H�F�O�D�V�V�L�I�\�L�Q�J���R�U�J�D�Q�L�V�P�V���L�Q�W�R���W�K�U�H�H���Q�D�W�X�U�D�O���G�R�P�D�L�Q�V���N�Q�R�Z�Q���D�V���W�K�H���W�K�U�H�H���G�R�P�D�L�Q���V�\�V�W�H�P�����W�K�H
�(�X�N�D�U�\�D�����W�K�H���%�D�F�W�H�U�L�D���D�Q�G���W�K�H���$�U�F�K�D�H�D���>���@���L�Q���Z�K�D�W���L�V���Q�R�Z���N�Q�R�Z�Q���D�V�����7�K�H���: �R�H�V�L�D�Q���5�H�Y�R�O�X�W�L�R�Q�����>�����@

�7�K�H���Z�R�U�G���D�U�F�K�D�H�D���F�R�P�H�V���I�U�R�P���W�K�H���$�Q�F�L�H�Q�W���*�U�H�H�N���?�Ž�”�~�� �~�����P�H�D�Q�L�Q�J�����D�Q�F�L�H�Q�W���W�K�L�Q�J�V�����>�����@���D�V���W�K�H���I�L�U�V�W���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���R�I
�W�K�H���G�R�P�D�L�Q���$�U�F�K�D�H�D���Z�H�U�H���P�H�W�K�D�Q�R�J�H�Q�V���D�Q�G���L�W���Z�D�V���D�V�V�X�P�H�G���W�K�D�W���W�K�H�L�U���P�H�W�D�E�R�O�L�V�P���U�H�I�O�H�F�W�H�G���(�D�U�W�K�
�V���S�U�L�P�L�W�L�Y�H���D�W�P�R�V�S�K�H�U�H
�D�Q�G���W�K�H���R�U�J�D�Q�L�V�P�V�
���D�Q�W�L�T�X�L�W�\�����E�X�W���D�V���Q�H�Z���K�D�E�L�W�D�W�V���Z�H�U�H���V�W�X�G�L�H�G�����P�R�U�H���R�U�J�D�Q�L�V�P�V���Z�H�U�H���G�L�V�F�R�Y�H�U�H�G�����(�[�W�U�H�P�H���K�D�O�R�S�K�L�O�L�F�>�����@

�D�Q�G���K�\�S�H�U�W�K�H�U�P�R�S�K�L�O�L�F�� �P�L�F�U�R�E�H�V�>�����@�� �Z�H�U�H�� �D�O�V�R���L�Q�F�O�X�G�H�G���L�Q���$�U�F�K�D�H�D�����)�R�U�� �D�� �O�R�Q�J���W�L�P�H�����D�U�F�K�D�H�D�� �Z�H�U�H�� �V�H�H�Q���D�V
�H�[�W�U�H�P�R�S�K�L�O�H�V���W�K�D�W���H�[�L�V�W���R�Q�O�\���L�Q���H�[�W�U�H�P�H���K�D�E�L�W�D�W�V���V�X�F�K���D�V���K�R�W���V�S�U�L�Q�J�V���D�Q�G���V�D�O�W���O�D�N�H�V�����E�X�W���E�\���W�K�H���H�Q�G���R�I���W�K�H�������W�K���F�H�Q�W�X�U�\��
�D�U�F�K�D�H�D���K�D�G���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���L�Q���Q�R�Q���H�[�W�U�H�P�H���H�Q�Y�L�U�R�Q�P�H�Q�W�V���D�V���Z�H�O�O�����7�R�G�D�\�����W�K�H�\���D�U�H���N�Q�R�Z�Q���W�R���E�H���D���O�D�U�J�H���D�Q�G���G�L�Y�H�U�V�H
�J�U�R�X�S���R�I���R�U�J�D�Q�L�V�P�V���D�E�X�Q�G�D�Q�W�O�\���G�L�V�W�U�L�E�X�W�H�G���W�K�U�R�X�J�K�R�X�W���Q�D�W�X�U�H���>�����@���7�K�L�V���Q�H�Z���D�S�S�U�H�F�L�D�W�L�R�Q���R�I���W�K�H���L�P�S�R�U�W�D�Q�F�H���D�Q�G���X�E�L�T�X�L�W�\
�R�I���D�U�F�K�D�H�D���F�D�P�H���I�U�R�P���X�V�L�Q�J���S�R�O�\�P�H�U�D�V�H���F�K�D�L�Q���U�H�D�F�W�L�R�Q�����3�&�5�����W�R���G�H�W�H�F�W���S�U�R�N�D�U�\�R�W�H�V���I�U�R�P���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���V�D�P�S�O�H�V�����V�X�F�K
�D�V���Z�D�W�H�U���R�U���V�R�L�O�����E�\���P�X�O�W�L�S�O�\�L�Q�J���W�K�H�L�U���U�L�E�R�V�R�P�D�O���J�H�Q�H�V�����7�K�L�V���D�O�O�R�Z�V���W�K�H���G�H�W�H�F�W�L�R�Q���D�Q�G���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���R�I���R�U�J�D�Q�L�V�P�V���W�K�D�W
�K�D�Y�H���Q�R�W���E�H�H�Q���F�X�O�W�X�U�H�G���L�Q���W�K�H���O�D�E�R�U�D�W�R�U�\���>�����@�>�����@

�7�K�H���F�O�D�V�V�L�I�L�F�D�W�L�R�Q���R�I���D�U�F�K�D�H�D�����D�Q�G���R�I���S�U�R�N�D�U�\�R�W�H�V���L�Q���J�H�Q�H�U�D�O�����L�V���D���U�D�S�L�G�O�\
�P�R�Y�L�Q�J���D�Q�G���F�R�Q�W�H�Q�W�L�R�X�V���I�L�H�O�G�����&�X�U�U�H�Q�W���F�O�D�V�V�L�I�L�F�D�W�L�R�Q���V�\�V�W�H�P�V���D�L�P���W�R���R�U�J�D�Q�L�]�H
�D�U�F�K�D�H�D���L�Q�W�R���J�U�R�X�S�V���R�I���R�U�J�D�Q�L�V�P�V���W�K�D�W���V�K�D�U�H���V�W�U�X�F�W�X�U�D�O���I�H�D�W�X�U�H�V���D�Q�G���F�R�P�P�R�Q
�D�Q�F�H�V�W�R�U�V���>�����@���7�K�H�V�H���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V���U�H�O�\���K�H�D�Y�L�O�\���R�Q���W�K�H���X�V�H���R�I���W�K�H���V�H�T�X�H�Q�F�H���R�I
�U�L�E�R�V�R�P�D�O���5�1�$���J�H�Q�H�V���W�R���U�H�Y�H�D�O���U�H�O�D�W�L�R�Q�V�K�L�S�V���D�P�R�Q�J���R�U�J�D�Q�L�V�P�V�����P�R�O�H�F�X�O�D�U
�S�K�\�O�R�J�H�Q�H�W�L�F�V�����>�����@���0�R�V�W���R�I���W�K�H���F�X�O�W�X�U�D�E�O�H���D�Q�G���Z�H�O�O���L�Q�Y�H�V�W�L�J�D�W�H�G���V�S�H�F�L�H�V���R�I
�D�U�F�K�D�H�D���D�U�H���P�H�P�E�H�U�V���R�I���W�Z�R���P�D�L�Q���S�K�\�O�D�����W�K�H���(�X�U�\�D�U�F�K�D�H�R�W�D���D�Q�G���&�U�H�Q�D�U�F�K�D�H�R�W�D��
�2�W�K�H�U�� �J�U�R�X�S�V�� �K�D�Y�H�� �E�H�H�Q���W�H�Q�W�D�W�L�Y�H�O�\�� �F�U�H�D�W�H�G�����O�L�N�H�� �W�K�H�� �S�H�F�X�O�L�D�U�� �V�S�H�F�L�H�V
�1�D�Q�R�D�U�F�K�D�H�X�P���H�T�X�L�W�D�Q�V�����Z�K�L�F�K���Z�D�V���G�L�V�F�R�Y�H�U�H�G���L�Q�������������D�Q�G���K�D�V���E�H�H�Q���J�L�Y�H�Q���L�W�V
�R�Z�Q���S�K�\�O�X�P�����W�K�H���1�D�Q�R�D�U�F�K�D�H�R�W�D���>�����@���$���Q�H�Z���S�K�\�O�X�P���. �R�U�D�U�F�K�D�H�R�W�D���K�D�V���D�O�V�R
�E�H�H�Q���S�U�R�S�R�V�H�G�����,�W���F�R�Q�W�D�L�Q�V���D���V�P�D�O�O���J�U�R�X�S���R�I���X�Q�X�V�X�D�O���W�K�H�U�P�R�S�K�L�O�L�F���V�S�H�F�L�H�V���W�K�D�W
�V�K�D�U�H�V���I�H�D�W�X�U�H�V���R�I���E�R�W�K���R�I���W�K�H���P�D�L�Q���S�K�\�O�D�����E�X�W���L�V���P�R�V�W���F�O�R�V�H�O�\���U�H�O�D�W�H�G���W�R���W�K�H
�&�U�H�Q�D�U�F�K�D�H�R�W�D���>�����@�>�����@���2�W�K�H�U���U�H�F�H�Q�W�O�\���G�H�W�H�F�W�H�G���V�S�H�F�L�H�V���R�I���D�U�F�K�D�H�D���D�U�H���R�Q�O�\

�G�L�V�W�D�Q�W�O�\���U�H�O�D�W�H�G���W�R���D�Q�\���R�I���W�K�H�V�H���J�U�R�X�S�V�����V�X�F�K���D�V���W�K�H���$�U�F�K�D�H�D�O���5�L�F�K�P�R�Q�G���0�L�Q�H���D�F�L�G�R�S�K�L�O�L�F���Q�D�Q�R�R�U�J�D�Q�L�V�P�V�����$�5�0�$�1��
�F�R�P�S�U�L�V�L�Q�J���0�L�F�U�D�U�F�K�D�H�R�W�D���D�Q�G���3�D�U�Y�D�U�F�K�D�H�R�W�D�������Z�K�L�F�K���Z�H�U�H���G�L�V�F�R�Y�H�U�H�G���L�Q�����������>�����@���D�Q�G���D�U�H���V�R�P�H���R�I���W�K�H���V�P�D�O�O�H�V�W
�R�U�J�D�Q�L�V�P�V���N�Q�R�Z�Q���>�����@

�$���V�X�S�H�U�S�K�\�O�X�P�������7�$�&�. �������Z�K�L�F�K���L�Q�F�O�X�G�H�V���W�K�H���7�K�D�X�P�D�U�F�K�D�H�R�W�D�����$�L�J�D�U�F�K�D�H�R�W�D�����&�U�H�Q�D�U�F�K�D�H�R�W�D�����D�Q�G���. �R�U�D�U�F�K�D�H�R�W�D���Z�D�V
�S�U�R�S�R�V�H�G���L�Q�������������W�R���E�H���U�H�O�D�W�H�G���W�R���W�K�H���R�U�L�J�L�Q���R�I���H�X�N�D�U�\�R�W�H�V���>�����@���,�Q���������������W�K�H���Q�H�Z�O�\���G�L�V�F�R�Y�H�U�H�G���D�Q�G���Q�H�Z�O�\���Q�D�P�H�G���$�V�J�D�U�G
�V�X�S�H�U�S�K�\�O�X�P���Z�D�V���S�U�R�S�R�V�H�G���W�R���E�H���P�R�U�H���F�O�R�V�H�O�\���U�H�O�D�W�H�G���W�R���W�K�H���R�U�L�J�L�Q�D�O���H�X�N�D�U�\�R�W�H���D�Q�G���D���V�L�V�W�H�U���J�U�R�X�S���W�R���7�$�&�. ���>�����@

Classification

https://en.wikipedia.org/wiki/Heimdallarchaeota
https://en.wikipedia.org/wiki/Synonym_(taxonomy)
https://en.wikipedia.org/wiki/File:Grand_prismatic_spring.jpg
https://en.wikipedia.org/wiki/Hot_spring
https://en.wikipedia.org/wiki/Grand_Prismatic_Spring
https://en.wikipedia.org/wiki/Yellowstone_National_Park
https://en.wikipedia.org/wiki/File:Rio_tinto_river_CarolStoker_NASA_Ames_Research_Center.jpg
https://en.wikipedia.org/wiki/Archaeal_Richmond_Mine_acidophilic_nanoorganisms
https://en.wikipedia.org/wiki/Acid_mine_drainage
https://en.wikipedia.org/wiki/Gene
https://en.wikipedia.org/wiki/Phylogenetics
https://en.wikipedia.org/wiki/Methanogen
https://en.wikipedia.org/wiki/Carl_Woese
https://en.wikipedia.org/wiki/George_E._Fox
https://en.wikipedia.org/wiki/Ribosomal_RNA
https://en.wikipedia.org/wiki/Kingdom_(biology)
https://en.wikipedia.org/wiki/Peptidoglycan
https://en.wikipedia.org/wiki/16S_ribosomal_RNA
https://en.wikipedia.org/wiki/Otto_Kandler
https://en.wikipedia.org/wiki/Mark_Wheelis
https://en.wikipedia.org/wiki/Domain_(biology)
https://en.wikipedia.org/wiki/Three-domain_system
https://en.wikipedia.org/wiki/Eukarya
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Ancient_Greek
https://en.wiktionary.org/wiki/%E1%BC%80%CF%81%CF%87%CE%B1%E1%BF%96%CE%BF%CF%82
https://en.wikipedia.org/wiki/Methanogen
https://en.wikipedia.org/wiki/Halophilic
https://en.wikipedia.org/wiki/Hyperthermophilic
https://en.wikipedia.org/wiki/Hot_spring
https://en.wikipedia.org/wiki/Salt_lake
https://en.wikipedia.org/wiki/Polymerase_chain_reaction
https://en.wikipedia.org/wiki/Microbiological_culture
https://en.wikipedia.org/wiki/Ribosomal_RNA
https://en.wikipedia.org/wiki/Molecular_phylogeny
https://en.wikipedia.org/wiki/Phylum
https://en.wikipedia.org/wiki/Euryarchaeota
https://en.wikipedia.org/wiki/Crenarchaeota
https://en.wikipedia.org/wiki/Nanoarchaeum_equitans
https://en.wikipedia.org/wiki/Nanoarchaeota
https://en.wikipedia.org/wiki/Korarchaeota
https://en.wikipedia.org/wiki/Archaeal_Richmond_Mine_acidophilic_nanoorganisms
https://en.wikipedia.org/wiki/Micrarchaeota
https://en.wikipedia.org/wiki/Thaumarchaeota
https://en.wikipedia.org/wiki/Aigarchaeota
https://en.wikipedia.org/wiki/Crenarchaeota
https://en.wikipedia.org/wiki/Korarchaeota
https://en.wikipedia.org/wiki/Asgard_(archaea)
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Cladogram

�$�U�F�K�D�H�D

https://en.wikipedia.org/wiki/Neomura
https://en.wikipedia.org/wiki/DPANN
https://en.wikipedia.org/w/index.php?title=Altiarchaeales&action=edit&redlink=1
https://en.wikipedia.org/wiki/Diapherotrites
https://en.wikipedia.org/wiki/Micrarchaeota
https://en.wikipedia.org/wiki/Aenigmarchaeota
https://en.wikipedia.org/wiki/Nanohaloarchaeota
https://en.wikipedia.org/wiki/Nanoarchaeota
https://en.wikipedia.org/w/index.php?title=Pavarchaeota&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Mamarchaeota&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Woesarchaeota&action=edit&redlink=1
https://en.wikipedia.org/wiki/Pacearchaeota
https://en.wikipedia.org/wiki/Euryarchaeota
https://en.wikipedia.org/wiki/Thermococci
https://en.wikipedia.org/wiki/Pyrococcus
https://en.wikipedia.org/wiki/Methanococci
https://en.wikipedia.org/wiki/Methanobacteria
https://en.wikipedia.org/wiki/Methanopyri
https://en.wikipedia.org/wiki/Archaeoglobi
https://en.wikipedia.org/w/index.php?title=Methanocellales&action=edit&redlink=1
https://en.wikipedia.org/wiki/Methanosarcinales
https://en.wikipedia.org/wiki/Methanomicrobiales
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�R�U�J�D�Q�L�V�P�V�����7�K�H���I�D�P�L�O�L�D�U���H�[�F�O�X�V�L�Y�H���E�U�H�H�G�L�Q�J���F�U�L�W�H�U�L�R�Q�����R�U�J�D�Q�L�V�P�V���W�K�D�W���F�D�Q���E�U�H�H�G���Z�L�W�K���H�D�F�K���R�W�K�H�U���E�X�W���Q�R�W���Z�L�W�K���R�W�K�H�U�V�����L�V���R�I
�Q�R���K�H�O�S���V�L�Q�F�H���D�U�F�K�D�H�D���U�H�S�U�R�G�X�F�H���D�V�H�[�X�D�O�O�\���>�����@

�$�U�F�K�D�H�D���V�K�R�Z���K�L�J�K���O�H�Y�H�O�V���R�I���K�R�U�L�]�R�Q�W�D�O���J�H�Q�H���W�U�D�Q�V�I�H�U���E�H�W�Z�H�H�Q���O�L�Q�H�D�J�H�V�����6�R�P�H���U�H�V�H�D�U�F�K�H�U�V���V�X�J�J�H�V�W���W�K�D�W���L�Q�G�L�Y�L�G�X�D�O�V���F�D�Q
�E�H���J�U�R�X�S�H�G���L�Q�W�R���V�S�H�F�L�H�V���O�L�N�H���S�R�S�X�O�D�W�L�R�Q�V���J�L�Y�H�Q���K�L�J�K�O�\���V�L�P�L�O�D�U���J�H�Q�R�P�H�V���D�Q�G���L�Q�I�U�H�T�X�H�Q�W���J�H�Q�H���W�U�D�Q�V�I�H�U���W�R���I�U�R�P���F�H�O�O�V���Z�L�W�K
�O�H�V�V���U�H�O�D�W�H�G���J�H�Q�R�P�H�V�����D�V���L�Q���W�K�H���J�H�Q�X�V���)�H�U�U�R�S�O�D�V�P�D���>�����@���2�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����V�W�X�G�L�H�V���L�Q���+�D�O�R�U�X�E�U�X�P���I�R�X�Q�G���V�L�J�Q�L�I�L�F�D�Q�W

Concept of species

https://en.wikipedia.org/wiki/Halobacteria
https://en.wikipedia.org/wiki/Thermoplasmatales
https://en.wikipedia.org/wiki/Methanomassiliicoccales
https://en.wikipedia.org/wiki/Aciduliprofundum_boonei
https://en.wikipedia.org/wiki/Thermoplasma
https://en.wikipedia.org/wiki/Proteoarchaeota
https://en.wikipedia.org/wiki/TACK
https://en.wikipedia.org/wiki/Korarchaeota
https://en.wikipedia.org/wiki/Crenarchaeota
https://en.wikipedia.org/wiki/Aigarchaeota
https://en.wikipedia.org/wiki/Geoarchaeota
https://en.wikipedia.org/wiki/Thaumarchaeota
https://en.wikipedia.org/wiki/Bathyarchaeota
https://en.wikipedia.org/wiki/Eukaryomorpha
https://en.wikipedia.org/wiki/Odinarchaeota
https://en.wikipedia.org/wiki/Thorarchaeota
https://en.wikipedia.org/wiki/Lokiarchaeota
https://en.wikipedia.org/w/index.php?title=Helarchaeota&action=edit&redlink=1
https://en.wikipedia.org/wiki/Heimdallarchaeota
https://en.wikipedia.org/wiki/Alphaproteobacteria
https://en.wikipedia.org/wiki/Eukaryota
https://en.wikipedia.org/wiki/Species
https://en.wikipedia.org/wiki/Reproductive_isolation
https://en.wikipedia.org/wiki/Horizontal_gene_transfer
https://en.wikipedia.org/wiki/Ferroplasma
https://en.wikipedia.org/wiki/Halorubrum
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�V���D�S�S�O�L�F�D�E�L�O�L�W�\���>�����@���6�R�P�H���U�H�V�H�D�U�F�K�H�U�V���T�X�H�V�W�L�R�Q
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�&�X�U�U�H�Q�W���N�Q�R�Z�O�H�G�J�H���R�Q���J�H�Q�H�W�L�F���G�L�Y�H�U�V�L�W�\���L�V���I�U�D�J�P�H�Q�W�D�U�\���D�Q�G���W�K�H���W�R�W�D�O���Q�X�P�E�H�U���R�I���D�U�F�K�D�H�D�O���V�S�H�F�L�H�V���F�D�Q�Q�R�W���E�H���H�V�W�L�P�D�W�H�G
�Z�L�W�K���D�Q�\���D�F�F�X�U�D�F�\���>�����@���(�V�W�L�P�D�W�H�V���R�I���W�K�H���Q�X�P�E�H�U���R�I���S�K�\�O�D���U�D�Q�J�H���I�U�R�P���������W�R�����������R�I���Z�K�L�F�K���R�Q�O�\�������K�D�Y�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�V���W�K�D�W
�K�D�Y�H���E�H�H�Q���F�X�O�W�X�U�H�G���D�Q�G���V�W�X�G�L�H�G���G�L�U�H�F�W�O�\�����0�D�Q�\���R�I���W�K�H�V�H���K�\�S�R�W�K�H�V�L�]�H�G���J�U�R�X�S�V���D�U�H���N�Q�R�Z�Q���I�U�R�P���D���V�L�Q�J�O�H���U�5�1�$���V�H�T�X�H�Q�F�H��
�L�Q�G�L�F�D�W�L�Q�J���W�K�D�W���W�K�H���G�L�Y�H�U�V�L�W�\���D�P�R�Q�J���W�K�H�V�H���R�U�J�D�Q�L�V�P�V���U�H�P�D�L�Q�V���R�E�V�F�X�U�H���>�����@���7�K�H���%�D�F�W�H�U�L�D���D�O�V�R���L�Q�F�O�X�G�H���P�D�Q�\���X�Q�F�X�O�W�X�U�H�G
�P�L�F�U�R�E�H�V���Z�L�W�K���V�L�P�L�O�D�U���L�P�S�O�L�F�D�W�L�R�Q�V���I�R�U���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���>�����@

�7�K�H���D�J�H���R�I���W�K�H���(�D�U�W�K���L�V���D�E�R�X�W�������������E�L�O�O�L�R�Q���\�H�D�U�V���>�����@�>�����@�>�����@���6�F�L�H�Q�W�L�I�L�F���H�Y�L�G�H�Q�F�H���V�X�J�J�H�V�W�V���W�K�D�W���O�L�I�H���E�H�J�D�Q���R�Q���(�D�U�W�K���D�W���O�H�D�V�W
���������E�L�O�O�L�R�Q���\�H�D�U�V���D�J�R���>�����@�>�����@���7�K�H���H�D�U�O�L�H�V�W���H�Y�L�G�H�Q�F�H���I�R�U���O�L�I�H���R�Q���(�D�U�W�K���L�V���J�U�D�S�K�L�W�H���I�R�X�Q�G���W�R���E�H���E�L�R�J�H�Q�L�F���L�Q�����������E�L�O�O�L�R�Q���\�H�D�U��
�R�O�G���P�H�W�D�V�H�G�L�P�H�Q�W�D�U�\���U�R�F�N�V���G�L�V�F�R�Y�H�U�H�G���L�Q���: �H�V�W�H�U�Q���*�U�H�H�Q�O�D�Q�G�>�����@���D�Q�G���P�L�F�U�R�E�L�D�O���P�D�W���I�R�V�V�L�O�V���I�R�X�Q�G���L�Q�������������E�L�O�O�L�R�Q���\�H�D�U���R�O�G
�V�D�Q�G�V�W�R�Q�H���G�L�V�F�R�Y�H�U�H�G���L�Q���: �H�V�W�H�U�Q���$�X�V�W�U�D�O�L�D���>�����@�>�����@���,�Q���������������S�R�V�V�L�E�O�H���U�H�P�D�L�Q�V���R�I���E�L�R�W�L�F���P�D�W�W�H�U���Z�H�U�H���I�R�X�Q�G���L�Q�����������E�L�O�O�L�R�Q��
�\�H�D�U���R�O�G���U�R�F�N�V���L�Q���:�H�V�W�H�U�Q���$�X�V�W�U�D�O�L�D���>�����@�>�����@

�$�O�W�K�R�X�J�K���S�U�R�E�D�E�O�H���S�U�R�N�D�U�\�R�W�L�F���F�H�O�O���I�R�V�V�L�O�V���G�D�W�H���W�R���D�O�P�R�V�W�����������E�L�O�O�L�R�Q���\�H�D�U�V���D�J�R�����P�R�V�W���S�U�R�N�D�U�\�R�W�H�V���G�R���Q�R�W���K�D�Y�H���G�L�V�W�L�Q�F�W�L�Y�H
�P�R�U�S�K�R�O�R�J�L�H�V�����D�Q�G���I�R�V�V�L�O���V�K�D�S�H�V���F�D�Q�Q�R�W���E�H���X�V�H�G���W�R���L�G�H�Q�W�L�I�\���W�K�H�P���D�V���D�U�F�K�D�H�D���>�����@���,�Q�V�W�H�D�G�����F�K�H�P�L�F�D�O���I�R�V�V�L�O�V���R�I���X�Q�L�T�X�H���O�L�S�L�G�V
�D�U�H���P�R�U�H���L�Q�I�R�U�P�D�W�L�Y�H���E�H�F�D�X�V�H���V�X�F�K���F�R�P�S�R�X�Q�G�V���G�R���Q�R�W���R�F�F�X�U���L�Q���R�W�K�H�U���R�U�J�D�Q�L�V�P�V���>�����@���6�R�P�H���S�X�E�O�L�F�D�W�L�R�Q�V���V�X�J�J�H�V�W���W�K�D�W
�D�U�F�K�D�H�D�O���R�U���H�X�N�D�U�\�R�W�L�F���O�L�S�L�G���U�H�P�D�L�Q�V���D�U�H���S�U�H�V�H�Q�W���L�Q���V�K�D�O�H�V���G�D�W�L�Q�J���I�U�R�P�����������E�L�O�O�L�R�Q���\�H�D�U�V���D�J�R���>�����@���W�K�R�X�J�K���V�X�F�K���G�D�W�D���K�D�Y�H
�V�L�Q�F�H���E�H�H�Q���T�X�H�V�W�L�R�Q�H�G���>�����@���7�K�H�V�H���O�L�S�L�G�V���K�D�Y�H���D�O�V�R���E�H�H�Q���G�H�W�H�F�W�H�G���L�Q���H�Y�H�Q���R�O�G�H�U���U�R�F�N�V���I�U�R�P���Z�H�V�W���* �U�H�H�Q�O�D�Q�G�����7�K�H���R�O�G�H�V�W
�V�X�F�K���W�U�D�F�H�V���F�R�P�H���I�U�R�P���W�K�H���,�V�X�D���G�L�V�W�U�L�F�W�����Z�K�L�F�K���L�Q�F�O�X�G�H�V���(�D�U�W�K�
�V���R�O�G�H�V�W���N�Q�R�Z�Q���V�H�G�L�P�H�Q�W�V�����I�R�U�P�H�G�����������E�L�O�O�L�R�Q���\�H�D�U�V
�D�J�R���>�����@���7�K�H���D�U�F�K�D�H�D�O���O�L�Q�H�D�J�H���P�D�\���E�H���W�K�H���P�R�V�W���D�Q�F�L�H�Q�W���W�K�D�W���H�[�L�V�W�V���R�Q���(�D�U�W�K���>�����@

�: �R�H�V�H���D�U�J�X�H�G���W�K�D�W���W�K�H���%�D�F�W�H�U�L�D�����$�U�F�K�D�H�D�����D�Q�G���(�X�N�D�U�\�R�W�H�V���U�H�S�U�H�V�H�Q�W���V�H�S�D�U�D�W�H���O�L�Q�H�V���R�I���G�H�V�F�H�Q�W���W�K�D�W���G�L�Y�H�U�J�H�G���H�D�U�O�\���R�Q���I�U�R�P
�D�Q���D�Q�F�H�V�W�U�D�O���F�R�O�R�Q�\���R�I���R�U�J�D�Q�L�V�P�V���>�����@�>�����@���2�Q�H���S�R�V�V�L�E�L�O�L�W�\�>�����@�>�����@���L�V���W�K�D�W���W�K�L�V���R�F�F�X�U�U�H�G���E�H�I�R�U�H���W�K�H���H�Y�R�O�X�W�L�R�Q���R�I���F�H�O�O�V�����Z�K�H�Q
�W�K�H���O�D�F�N���R�I���D���W�\�S�L�F�D�O���F�H�O�O���P�H�P�E�U�D�Q�H���D�O�O�R�Z�H�G���X�Q�U�H�V�W�U�L�F�W�H�G���O�D�W�H�U�D�O���J�H�Q�H���W�U�D�Q�V�I�H�U�����D�Q�G���W�K�D�W���W�K�H���F�R�P�P�R�Q���D�Q�F�H�V�W�R�U�V���R�I���W�K�H���W�K�U�H�H
�G�R�P�D�L�Q�V���D�U�R�V�H���E�\���I�L�[�D�W�L�R�Q���R�I���V�S�H�F�L�I�L�F���V�X�E�V�H�W�V���R�I���J�H�Q�H�V���>�����@�>�����@���,�W���L�V���S�R�V�V�L�E�O�H���W�K�D�W���W�K�H���O�D�V�W���F�R�P�P�R�Q���D�Q�F�H�V�W�R�U���R�I���E�D�F�W�H�U�L�D���D�Q�G
�D�U�F�K�D�H�D���Z�D�V���D���W�K�H�U�P�R�S�K�L�O�H�����Z�K�L�F�K���U�D�L�V�H�V���W�K�H���S�R�V�V�L�E�L�O�L�W�\���W�K�D�W���O�R�Z�H�U���W�H�P�S�H�U�D�W�X�U�H�V���D�U�H�����H�[�W�U�H�P�H���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����I�R�U���D�U�F�K�D�H�D��
�D�Q�G���R�U�J�D�Q�L�V�P�V���W�K�D�W���O�L�Y�H���L�Q���F�R�R�O�H�U���H�Q�Y�L�U�R�Q�P�H�Q�W�V���D�S�S�H�D�U�H�G���R�Q�O�\���O�D�W�H�U���>�����@���6�L�Q�F�H���D�U�F�K�D�H�D���D�Q�G���E�D�F�W�H�U�L�D���D�U�H���Q�R���P�R�U�H���U�H�O�D�W�H�G���W�R
�H�D�F�K���R�W�K�H�U���W�K�D�Q���W�K�H�\���D�U�H���W�R���H�X�N�D�U�\�R�W�H�V�����W�K�H���W�H�U�P���S�U�R�N�D�U�\�R�W�H���P�D�\���V�X�J�J�H�V�W���D���I�D�O�V�H���V�L�P�L�O�D�U�L�W�\���E�H�W�Z�H�H�Q���W�K�H�P���>�����@���+�R�Z�H�Y�H�U��
�V�W�U�X�F�W�X�U�D�O���D�Q�G���I�X�Q�F�W�L�R�Q�D�O���V�L�P�L�O�D�U�L�W�L�H�V���E�H�W�Z�H�H�Q���O�L�Q�H�D�J�H�V���R�I�W�H�Q���R�F�F�X�U���E�H�F�D�X�V�H���R�I���V�K�D�U�H�G���D�Q�F�H�V�W�U�D�O���W�U�D�L�W�V���R�U���H�Y�R�O�X�W�L�R�Q�D�U�\
�F�R�Q�Y�H�U�J�H�Q�F�H�����7�K�H�V�H���V�L�P�L�O�D�U�L�W�L�H�V���D�U�H���N�Q�R�Z�Q���D�V���D���J�U�D�G�H�����D�Q�G���S�U�R�N�D�U�\�R�W�H�V���D�U�H���E�H�V�W���W�K�R�X�J�K�W���R�I���D���J�U�D�G�H���R�I���O�L�I�H�����F�K�D�U�D�F�W�H�U�L�]�H�G
�E�\���V�X�F�K���I�H�D�W�X�U�H�V���D�V���D�Q���D�E�V�H�Q�F�H���R�I���P�H�P�E�U�D�Q�H���E�R�X�Q�G���R�U�J�D�Q�H�O�O�H�V��

�7�K�H���I�R�O�O�R�Z�L�Q�J���W�D�E�O�H���F�R�P�S�D�U�H�V���V�R�P�H���P�D�M�R�U���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���W�K�H���W�K�U�H�H���G�R�P�D�L�Q�V�����W�R���L�O�O�X�V�W�U�D�W�H���W�K�H�L�U���V�L�P�L�O�D�U�L�W�L�H�V���D�Q�G
�G�L�I�I�H�U�H�Q�F�H�V���>�����@

�2�U�L�J�L�Q���D�Q�G���H�Y�R�O�X�W�L�R�Q

Comparison with other domains

https://en.wikipedia.org/wiki/Age_of_the_Earth
https://en.wikipedia.org/wiki/Abiogenesis
https://en.wikipedia.org/wiki/Billion_years_ago
https://en.wikipedia.org/wiki/Life
https://en.wikipedia.org/wiki/Graphite
https://en.wikipedia.org/wiki/Biogenic_substance
https://en.wikipedia.org/wiki/Metasediment
https://en.wikipedia.org/wiki/Western_Greenland
https://en.wikipedia.org/wiki/Microbial_mat
https://en.wikipedia.org/wiki/Fossils
https://en.wikipedia.org/wiki/Sandstone
https://en.wikipedia.org/wiki/Western_Australia
https://en.wikipedia.org/wiki/Biotic_material
https://en.wikipedia.org/wiki/Fossils
https://en.wikipedia.org/wiki/Bya
https://en.wikipedia.org/wiki/Chemical_fossil
https://en.wikipedia.org/wiki/Lipid
https://en.wikipedia.org/wiki/Shale
https://en.wikipedia.org/wiki/Greenland
https://en.wikipedia.org/wiki/Isua_greenstone_belt
https://en.wikipedia.org/wiki/Evolution_of_cells
https://en.wikipedia.org/wiki/Lateral_gene_transfer
https://en.wikipedia.org/wiki/Thermophile
https://en.wikipedia.org/wiki/Prokaryote


Property Archaea Bacteria Eukarya

Cell membrane �( �W�K�H�U���O�L�Q�N�H�G���O�L�S�L�G�V �( �V�W�H�U���O�L�Q�N�H�G���O�L�S�L�G�V �( �V�W�H�U���O�L�Q�N�H�G���O�L�S�L�G�V

Cell wall �3�V�H�X�G�R�S�H�S�W�L�G�R�J�O�\�F�D�Q��
�J�O�\�F�R�S�U�R�W�H�L�Q�����R�U���6���O�D�\�H�U

�3�H�S�W�L�G�R�J�O�\�F�D�Q�����6���O�D�\�H�U�����R�U���Q�R
�F�H�O�O���Z�D�O�O

�9�D�U�L�R�X�V���V�W�U�X�F�W�X�U�H�V

Gene structure
�&�L�U�F�X�O�D�U���F�K�U�R�P�R�V�R�P�H�V��
�V�L�P�L�O�D�U���W�U�D�Q�V�O�D�W�L�R�Q���D�Q�G
�W�U�D�Q�V�F�U�L�S�W�L�R�Q���W�R���( �X�N�D�U�\�D

�&�L�U�F�X�O�D�U���F�K�U�R�P�R�V�R�P�H�V�����X�Q�L�T�X�H
�W�U�D�Q�V�O�D�W�L�R�Q���D�Q�G���W�U�D�Q�V�F�U�L�S�W�L�R�Q

�0�X�O�W�L�S�O�H�����O�L�Q�H�D�U���F�K�U�R�P�R�V�R�P�H�V��
�E�X�W���W�U�D�Q�V�O�D�W�L�R�Q���D�Q�G
�W�U�D�Q�V�F�U�L�S�W�L�R�Q���V�L�P�L�O�D�U���W�R
�$�U�F�K�D�H�D

Internal cell structure
�1�R���P�H�P�E�U�D�Q�H���E�R�X�Q�G
�R�U�J�D�Q�H�O�O�H�V�����"�>�����@�����R�U
�Q�X�F�O�H�X�V

�1�R���P�H�P�E�U�D�Q�H���E�R�X�Q�G���R�U�J�D�Q�H�O�O�H�V
�R�U���Q�X�F�O�H�X�V

�0�H�P�E�U�D�Q�H���E�R�X�Q�G���R�U�J�D�Q�H�O�O�H�V
�D�Q�G���Q�X�F�O�H�X�V

Metabolism�>�����@
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�9�D�U�L�R�X�V�����L�Q�F�O�X�G�L�Q�J
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�6�H�[�X�D�O���D�Q�G���D�V�H�[�X�D�O
�U�H�S�U�R�G�X�F�W�L�R�Q

Protein synthesis initiation �0�H�W�K�L�R�Q�L�Q�H �)�R�U�P�\�O�P�H�W�K�L�R�Q�L�Q�H �0�H�W�K�L�R�Q�L�Q�H

RNA polymerase �0�D�Q�\ �2�Q�H �0�D�Q�\

Toxin �6�H�Q�V�L�W�L�Y�H���W�R���G�L�S�K�W�K�H�U�L�D
�W�R�[�L�Q
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Relationship to bacteria
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