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We conducted a large-scale molecular evolutionary analysis of the Clp1 family proteins, a
polyribonucleotide 5'-hydroxyl kinases. In total, 3,557 Clp1 family proteins were detected in the
three domains of life, Bacteria, Archaea, and Eukarya. Many were from Archaea and Eukarya, but
a few were found in restricted, phylogenetically diverse bacterial species. The domain structures of
the Clp1 family proteins also differed among the three domains of life. Although the proteins were,
on average, 555 amino acids long (range, 196-2,728), 122 large proteins with > 1,000 amino acids
were detected in eukaryotes. The polyribonucleotide kinase activity of Thermus scotoductus Clp1
was characterized experimentally. We propose a comprehensive assessment of the diversification
of the Clp1 family proteins and the molecular evolution of their functional domains.
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We conducted a large-scale molecular evolutionary analysis of the Clpl
family proteins, a polyribonucleotide 5"-hydroxyl kinases. In total, 3,557 Clpl family proteins were
detected in the three domains of life, Bacteria, Archaea, and Eukarya. Many were from Archaea and
Eukarya, but a few were found in restricted, phylogenetically diverse bacterial species. The domain
structures of the Clpl family proteins also differed among the three domains of life. Although the
proteins were, on average, 555 amino acids long (range, 196-2,728), 122 large proteins with > 1,000

amino acids were detected in eukaryotes. The polyribonucleotide kinase activity of Thermus
scotoductus Clpl was characterized experimentally. We propose a comprehensive assessment of the
diversification of the Clpl family proteins and the molecular evolution of their functional domains.
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