Thermoanasrobacterium_thermosaccharolyticum strain_TGS7_-_NZ_CPO16893.1_[1232729-1232883] fwd
Thermoanaerobacterium thermosaccharolyticum strain_TG57 - NZ CPO16893.1 [1250446-1250600] fwd
Thermoanasrobacterium_thermosaccharolyticum strain_TGS7_-_NZ_CPO16893.1_[1622142-1622296] fwd
Thermoanaerobacterium thermesaccharolyticum strain_TG57 -_NZ_CPO16893.1 [1824521-1824575] fwd
Thermoanaerobacterium thermosaccharolyticum strain TG57 - NZ CPO16893.1 [2607599-2607753] fwd
Thermoanasrobacterium_thermosaccharolyticum DSM 571 -_NC_014410.1 [84899-85053] fwd
Thermoanaerobacterium thermosaccharolyticum DSM 571 - NC 014410.1 [542412-542566] fwd
Thermoanasrobacterium_thermosaccharolyticum _DSM 571 -_NC_014410.1 [1532294-1532448]rev
Thermoanaerobacterium thermesaccharolyticum MO795 - NC_019570.1_[52488-52642] fwd
Thermoanaerobacterium thermesaccharolyticum MO795 - NC 019570.1 [71351-71505]fwd
Thermoanasrobacterium_thermosaccharolyticum MO795_-_NC_019970.1_[525473-529627] fwd
Thermoanaerobacterium thermosaccharolyticum MO795 - NC 019570.1 [14687742-1467896] rev
Thermoanasrobacterium_thermosaccharolyticum_GSUS_-_NZ_MINBO1000OZ1.1_[49217-49371lrev
Thermoanaerobacterium_thermosaccharolyticum GSUS_-_NZ_MINBO1O00070.1_ [1-153]rev
Thermoanaerobacterium saccharolyticum Jw/SL-YS485 - NC 01739592.1 [1084145-1084300] fwd
Thermoanasrobacterium_saccharolyticum Jw/SL-YS485 -_NC_017992.1_[1185916-1186070] fwd
Thermoanaerobacterium saccharolyticum NTOU1 - NZ BBKTO1000010.1 [21380-21534]rev
Thermoanasrobacterium_saccharolyticum NTOUL_-_NZ_BBKTOl000081.1_[11691-11845]rev
Thermoanaerobacterium saccharolyticum NTOU1_-_NZ BBKTOl000088.1_[528-1082]rev
Thermoanaerobacterium aotearcense SCUT27 NZ_- CPG47602.1 [2131908-2132062]rev
Thermoanasrobacterium_actearcense_SCUT27 NZ_-_NZ_CP047602.1_[2233464-2233618]rev
Thermoanaerobacter_pseudethanolicus ATCC 33223 - NC 010321.1 [443723-443874]fwd
Thermoanasrobacter_pseudethanolicus_ATCC 33223 - NC 010321.1_[2219977-22201271rev
Thermoanaerobacter_ethanolicus_CCSD1_-_NZ_ACKYOl000036.1_[15025-19176]rev
Thermoanaerobacter_italicus Ab9 - NC 013921.1 [1351797-1351948]rev
Thermoanasrobacter_brockii subsp._finnii Ako-1_-_NC 014964.1_[4391339-439290] fwd
Thermoanaerobacter_brockii subsp. finnii Ako-1 - NC 014984.1 [2207121-2207271]rev
Thermoanasrobacter_kivui DSM_2030 - NZ_CPO09170.1_[62828-62979]Twd
Thermoanaerobacter_kivui_DSM_2030_-_NZ_CPO03170.1_[13680754-1360905] rev
Thermoanaerobacter_kivui DSM_ 2030 - NZ CPO09170.1 [1939902-1940053]rev
Thermoanasrobacter_sp._X513_-_NC_014538.1_[48868-43012]fwd
Thermoanaerobacter_sp. X513 - NC_014538.1 [88829-88980] fwd
Thermoanasrobacter_sp._X513_-_NC_014538.1_[1137971-1138122]fwd
Thermoanaerobacter_sp._X513 - NC_014538.1_[1984897-1985048] rev
Thermoanaerobacter_sp. X514 - NC_010320.1 [48964-49115] fwd
Thermoanasrobacter_sp._X514_-_NC_010320.1_[925333-929484] fwd
Thermoanaerobacter_sp. X514 - NC 010320.1 [1776260-1776411]rev
Thermoanasrobacter_sp._X514_-_NC_010320.1_[1816221-1816372]rev
Thermoanaerobacter_sp._X561_-_NZ_ACXPO2000001.1_[553584-553735]rev
Thermoanaerobacter sp. X561 - NZ_ACXPO2000001.1 [513623-513774]rev
Thermoanasrobacter_sp._X561_-_NZ_ACXPO2000002.1_[413315-413466]rev
Thermoanaerobacter_sp. UBAB8E7 - DOFYD1000051.1 [9570-9721]rev
Caldanaerchacter_subterraneus_DSM 13054 -_NZ_SLWUO1000001.1 [610-761]fwd
Caldanaerobius_polysaccharolyticus_DSM 13641 - NZ_KE386495.1 [527687-527836]rev
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Thermoanaerobacterium_aotearoense SCUT27_NZ - CP047602.1_[2131908-2132062]rev
Thermoanaerscbacterium_saccharolyticum_NTOU1_-_NZ_BBKT01000088.1_[928-1082]rev
Thermoanaerobacterium_saccharolyticum_NTOU1_-_NZ_BBKT01000081.1_[11691-11845]rev
Thermoanaerobacterium_saccharolyticum_NTOU1_-_NZ_BBKT01000010.1_[21380-21534]rev
Thermoanaerobacterium_saccharelyticum_JW/SL-Y$485 - NC_017992.1_[1185916-1186070]fwd
Thermoanaerobacterium_saccharolyticum_JW/SL-YS485_-_NC_017992.1_[1084146-1084300] fwd
Thermoanaerobacterium_thermosaccharolyticum_ GSUS_-_NZ_MINB01000070.1_[1-153]rev
Thermoanaerobacterium_thermosaccharolyticum_GSUS_-_NZ_MINB01000021.1_[49217-49371]rev
Thermoanaerobacterium_thermosaccharolyticum_| M0795 N( 019970.1_[1467742-1467896]rev
Thermoanaerobacterium_thermosaccharolyticum_M0795_-_NC_019970.1_(529473-529627]fwd
Thermoanaerobacterium_thermosaccharolyticum_M0795_-_NC_019970.1_[71351-71505] fwd
Thermoanaerobacterium_thermosaccharolyticum_| M0795_-_NC_019970.1_[52488-52642]fwd

Thermoanaerobacterium_thermosaccharolyticum_ DSM_571_-_NC_014410.1_[1532294-1532448] rev
Thermoanaerobacterium_thermosaccharolyticum_DSM_571_-_NC_014410.1_[84899-85053]fwd
Thermoanaerobacterium_thermosaccharolyticum_strain_TG57_-_ NZ_CP016893.1_[2607599-2607753]fwd
‘Thermoanaerobacterium_thermosaccharolyticum_strain_TG57_-_NZ_CP016893.1_[1824521-1824675]fwd
Thermoanaerobacterium_thermosaccharolyticum_strain_TG57 “NZ_CP016893.1_[1622142-1622296]fwd
Thermoanaerobal:(erium_lhermosacchamlyticum_strnin_TGS NZ_CP016893.1_[1250446-1250600]fwd
Thermoanaerobacterium_thermosaccharolyticum_strain_TG57_-_NZ_CP016893.1_[1232729-1232883]fwd
Thermoanaerobacterium_aotearoense_SCUT27_NZ - NZ_CP047602.1_[2233464-2233618]rev
Thermoanaerobacterium Lhermosacl:harolyucum DSM_571 - NC_014410.1 _[542412-542566]fwd
Caldanaerobacter_subterraneus_DSM_13054_-_NZ_SLWU01000001.1_[610-761]fwd
Thermoanaerobacter_sp._UBA8867_-_DOPY01000051.1_[9570-9721]rev
Thermoanaerobacter_sp._X561_-_NZ_ACXP02000002.1_[413315-413466]rev
Thermoanaerobacter_sp._X561_-_NZ_ACXP02000001.1_[513623-513774]rev
Thermoanaerobacter_sp._X561_-_NZ_ACXP02000001.1_[553584-553735]rev
Thermoanaerobacter_sp._X514 - NC_010320.1_[1816221-1816372]rev
Thermoanaerobacter_sp._X514_-_NC_010320.1_[1776260-1776411]rev
Thermoanaerobacter_sp._X514_-_NC_010320.1_[929333-929484] fwd
Thermoanaerobacter_sp._X514 - NC_010320.1_[48964-49115]fwd
Thermoanaerobacter_sp._X513_-_NC_014538.1_[1984897-1985048]rev
Thermoanaerobacter_sp._X513_-_NC_014538.1_[1137971-1138122]fwd
Thermoanaerobacter_sp._X513 - _NC_014538.1_[88829-88980] fwd
Thermoanaerobacter_sp._X513_-_NC_014538,1_[48868-49019] fiwd
 Thermoanaerobacter_ %mcku subsp._finnii_Ake-1_- NC_014964.1_[2207121-2207271]rev
" Thermoanaerobacter_pseudethanolicus ATCC_33223_-_NC_010321.1_[2219977-2220127]rev
Thermoanaerobacter_pseudethanolicus_ATCC_33223_._NC_010321.1_[443723-443874] fwd
Thermoanaerobacter_ethanolicus_CCSD1_-_NZ_ACXY01000036.1_[19025-19176]rev
Thermoanaerobacter_jtalicus_Ab9_-_NC_013921.1_[1351797-1351948]rev
Thermoanaerobacter_brockii_subsp._finnii_Ake-1_- NC_014964.1_[439139-439290]fwd
Thermoanaerobacter_kivui_DSM_2030_-_NZ_CP009170.1_[1939902-1940053]rev
Thermoanaerobacter_kivui_DSM_2030_-_NZ_CP009170.1_[1360754-1360905]rev
Thermoanaerobacter_kivui_DSM_2030_-_NZ_CP009170.1_[62828-62979] fwd
Caldanaerobius_polysaccharolyticus_DSM_13641_-_NZ_KE386495.1_[527687-527836]rev
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Supplementary Figure 5. Multiple sequence alignment of the expansion segments identified in 5S
rRNAs from four thermoanaerobacterial genera, Thermoanaerobacterium, Thermoanaerobacter,

Caldanaerobacter, and Caldanaerobius (A), and corresponding Neighbor Joining tree (B).



