— 305664036 Ignisphaera aggregans DSM 17230 uid51875
146304092 Metallosphaera sedula DSM 5348 uid58717
70606944 Sulfolobus acidocaldarius DSM 639 uid58379
15922857 Sulfolobus tokodaii 7 uid57807
15899077 Sulfolobus solfataricus P2 uid57721
284996524 Sulfolobus islandicus L D 8 5 uid43679
227829137 Sulfolobus islandicus L S 2 15 uid58871
238618599 Sulfolobus islandicus M 16 4 uid58841
48| 2229577939 Sulfolobus islandicus Y G 57 14 uid58923
229583356 Sulfolobus islandicus Y N 15 51 id58825
227826529 Sulfolobus islandicus M 14 25 uid58849
4229583692 Sulfolobus islandicus M 16 27 uid58851
296242935 Th: ph DSM 11486 uid48993
302349262 Acidilobus saccharovorans 345 15 uid51395
14601707 Aeropyrum pernix K1 uid57757
343485644 Caldiarchaeum subterraneum
73669467 Methanosarcina barkeri Fusaro uid57715
20091899 Methanosarcina acetivorans C2A uid57879
8k21226516 Methanosarcina mazei Go1 uid57893
147921415 uncultured methanogenic archaeon RC | uid61623
88601422 Methanospirillum hungatei JF 1 uid58181
307354194 Methanoplanus petrolearius DSM 11571 uid52695
126178900 Methanoculleus marisnigri JR1 uid58561
154150886 Candidatus Methanoregula boonei 6A8 uid58815
219852459 Methanosphaerula palustris E1 9¢ uid59193
91772404 Methanococcoides burtonii DSM 6242 uid58023
20091875 Methanosarcina acetivorans C2A uid57879
1121226420 Methanosarcina mazei Go1 uid57893
284162485 Archaeoglobus profundus DSM 5631 uid43493
11498655 Archaeoglobus fulgidus DSM 4304 uid57717
329765142 Nitro: limnia SFB1

9 307354770 M p ius DSM 11571 uid52695

154151949 Candidatus Methanoregula boonei 6A8 uid58815
284166670 Haloterrigena turkmenica DSM 5511 uid43501
327401351 Archaeoglobus veneficus SNP6 uid65269
292655370 Haloferax volcanii DS2 uid46845
313126765 Halogeometricum borinquense DSM 11551 uid54919
0 16554479 Halobacterium NRC 1 uid57769
169235795 Halobacterium salinarum R1 uid61571
76801722 Natronomonas pharaonis DSM 2160 uid58435
336254903 Halopiger xanaduensis SH 6 uid68105
100k 289582522 Natrialba magadii ATCC 43099 uid46245
257052042 Halorhabdus utahensis DSM 12940 uid59189
257386302 Halomicrobium mukohataei DSM 12286 uid59107
344212917 Haloarcula hispanica ATCC 33960 uid72475
74499155378882 Haloarcula marismortui ATCC 43049 uid57719
222480972 Halorubrum lacusprofundi ATCC 49239 uid58807
289596993 Aciduliprofundum boonei T469 uid43333

£EZQBG?SZZ:! Methanohalobium evestigatum Z 7303 uid49857

Sulfolobales

336477578 Methanosalsum zhilinae DSM 4017 uid68249
93L= 91773536 Methanococcoides burtonii DSM 6242 uid58023
150400701 Methanococcus aeolicus Nankai 3 uid58823
256811147 Methanocaldococcus fervens AG86 uid59347
100] 100k 289192731 Methanocaldococcus FS406 22 uid42499
15669089 Methanocaldococcus jannaschii DSM 2661 uid57713
261402227 Methanocaldococcus vulcanius M7 uid41131
296109773 Methanocaldococcus infernus ME uid48803
336121891 Methanothermococcus okinawensis IH1 uid51535
297619813 Methanococcus voltae A3 uid49529
150399722 Methanococcus vannielii SB uid58767
134046759 Methanococcus maripaludis C5 uid58741
15990! M ipaludis C6 uid58947
340624986 Methanococcus maripaludis XI uid70729
45359237 Methanococcus maripaludis S2 uid58035
150402871 Methanococcus maripaludis C7 uid58847
— 288931827 Ferroglobus placidus DSM 10642 uid40863
16081662 Thermoplasma acidophilum DSM 1728 uid61573
13541443 Thermoplasma volcanium GSS1 uid57751
977223478216 Thermococcus AM4 uid54735

212224329 Thermococcus onnurineus NA1 uid59043
57639982 Thermococcus kodakarensis KOD1 uid58225
18976704 Pyrococcus furiosus DSM 3638 uid57873
337284712 Pyrococcus yayanosii CH1 uid68281

714521687 Pyrococcus abyssi GE5 uid62903
341581094 Thermococcus 4557 uid70841
242398768 Thermococcus sibiricus MM 739 uid59399

L s0k= 315230972 Thermococcus barophilus MP uid54733
Nst1_138

-

0.2

Additional file 5. Maximum likelihood phylogeny of archaeal FlaH archaellum (A) and 3-dehydroquinate

dehydratase (AroD, arCOG2097)(B) proteins.

20093867 Methanopyrus kandleri AV19
284162754 Archaeoglobus profundus DSM 5631
288932589 Ferroglobus placidus DSM 10642
327400340 Archaeoglobus veneficus SNP6
11497844 Archaeoglobus fulgidus DSM 4304
154151112 Methanoregula boonei 6A8
126179242 Methanoculleus marisnigri JR1
88602270 Methanospirillum hungatei JF-1
07353810 DSM 11571
219853164 Methanosphaerula palustris E1-9
330507341 Methanosaeta concilii GP6

116753853 PT
336476221 Methanosalsum zhilinae DSM 4017
91773936 Methanococcoides burtonii DSM 6242
73668460 Methanosarcina barkeri str- Fusaro
20093377 Methanosarcina acefivorans C2A
21227375 Methanosarcina mazei Go1
298675579 Methanohalobium evestigatum Z-7303

294494924 Methanohalophilus mahii DSM 5219

1 99 282163122 Methanocella paludicola SANAE

6] _Ewszons Methanocella arvoryzae MRES0

76801763 Natronomonas pharaonis DSM 2160

300711997 Halalkalicoccus jeotgali B3

336255381 Halopiger xanaduensis SH-6

289582456 Natrialba magadii ATCC 43099

257389072 Halomicrobium mukohataei DSM 12286

344212648 Haloarcula hispanica ATCC 33960

99155378614 Haloarcula marismortui ATCC 43049

222479035 Halorubrum lacusprofundi ATCC 49239

15789589 Halobacterium sp- NRC-1

1001169235301 Halobacterium salinarum R1

257052258 Halorhabdus utahensis DSM 12940

345006397 halophilic archaeon DL31

1313127156 Halogeometricum borinquense DSM 11551
110667128 Haloquadratum walsbyi DSM 16790

292654768 Haloferax volcanii DS2

292654767 Haloferax volcanii DS2

9% 284164107 Haloterrigena turkmenica DSM 5511

16081282 TI

13541025 Thermoplasma volcanium GSS1
257076524 Ferroplasma acidarmanus fert

159042371 Caldivirga maquilingensis IC-167
312137329 Methanothermus fervidus DSM 2088
DSM 3091

4r325955387 Methanobacterium sp- AL-21
333987933 Methanobacterium sp- SWAN-1
99 p=2304314714 Methanothermobacter marburgensis st- Marburg
15678594 Methanothermobacter thermautotrophicus str- Delta H
8 288560346 Methanobrevibacter ruminantum M1
99 148642291 Methanobrevibacter smithii ATCC 35061
297619462 voltae A3
296109908 Methanocaldococcus infernus ME
333910218 Methanotorris igneus Kol 5
150399456 Methanococcus vannielii SB
159905662 Methanococcus maripaludis C6
150402563 Methanococcus maripaludis C7
134045230 Methanococcus maripaludis C5
45358957 Methanococcus maripaludis S2
88k340624704 Methanococcus maripaludis X1
150400570 Methanococcus aeolicus Nankai-3
336122553 Methanothermococcus okinawensis IH1
256810969 Methanocaldococcus fervens AG86
289192372 Methanocaldococcus sp- FS406-22
85k 15669645 Methanocaldococcus jannaschii DSM 2661
261403468 Methanocaldococcus vulcanius M7
159041252 Caldivirga maguilingensis IC-167
307594364 Vulcanisaeta distributa DSM 14429
100 k= 325968943 Vulcanisaeta moutnovskia 768-28
347523404 Pyrolobus fumarii 1A
[ 156937075  Ignicoceus hospitalis KINA-1
305664127 Ignisphaera aggregans DSM 17230
332796891 Acidianus hospitalis W1
15897252 Sulfolobus solfataricus P2
284998306 Sulfolobus islandicus L-D-8-5
227830792 Sulfolobus islandicus L-S-2-15
227828055 Sulfolobus islandicus M-14-25
229585324 Sulfolobus islandicus M-16-27
. 238620285 Sulfolobus islandicus M-16-4
229579688 Sulfolobus islandicus Y-G-57-1 4
229581646 Sulfolobus islandicus Y-N-15-51
330834277 Metallosphaera cuprina Ar-4
146304618 Metallosphaera sedula DSM 5348

70606031 Sulfolobus acidocaldarius DSM 639
67 15922609 _Sulfolobus tokodaii str- 7

87,

100

Nst_0004
=L Acd1_0091

118575406  Cc
161528059 Nitrosopumilus maritimus SCM 1
340344442 Candidatus Nitrosoarchaeum koreensis MY1
329764792 Candidatus Nitrosoarchaeum limnia SFB1
343485100 Candidatus Caldiarchagum subterraneum
212224284 Thermococcus onnurineus NA1
240103653 Thermococcus gammatolerans EJ3
57640201 Thermococcus kodakarensis KOD1
315230186 Thermococcus barophilus MP
18978064 Pyrococcus furiosus DSM 3638

170289875 Candidatus Korarchaeum cryptoflum OPF8
18312994 Pyrobaculum aerophilum str- IM2

o7 119873274 Pyrobaculum islandicum DSM 4184
171185274 Pyrobaculum neutrophilum V24Sta
126459524 Pyrobaculum calidifontis JCM 11548
145592234 Pyrobaculum arsenaticum DSM 13514
352682924 Thermoproteus tenax Kra 1

327311634 Thermoproteus uzoniensis 768-20

14600813 Aeropyrum pernix K1

0.2

DSM 1728

48477668 Picrophilus torridus DSM 9790

Sulfolobales



