
Supplementary Figures S1-S10. 
We analyzed the distribution of each of the following 10 enzymes related to 
lysine biosynthesis through the AAA pathway in the Deinococcus-Thermus 
phylum: α-aminoadipate aminotransferase, homoisocitrate dehydrogenase, 
LysW-γ-L-lysine aminotransferase, LysW-γ-L-lysine hydrolase, LysW-γ-L-α-
aminoadipate kinase, LysW-γ-L-α-aminoadipyl-6-phosphate reductase, α-
aminoadipate-LysW ligase LysX, LysU, LysT, and homocitrate synthase. 
Homologous genes were selected on the basis of BLASTp search results by 
using each T. thermophilus enzyme for lysine biosynthesis through the AAA 
pathway and each D. proteolyticus enzyme for lysine biosynthesis through the 
DAP pathway. Multiple alignments were obtained using 20 amino acid 
sequences, with the highest to the 20th highest score by the BLASTp result. 
Maximum-likelihood trees were constructed using MEGA software version 5. 
The WAG model was used as the amino acid substitution model. The nearest 
neighbor interchange was used for the maximum-likelihood heuristic method. 
The γ-distributed rate was considered, and the number of discrete γ categories 
was 3. Bootstrap analysis was performed with 100 replicates. Red indicates 
bacteria belonging to the Deinococcus-Thermus phylum.  



 Xanthomonas oryzae MAFF311018 XOO 2745 
 Xanthomonas oryzae KACC10331 XOO2895 
 Xanthomonas oryzae PXO99A PXO 00093 
 Xanthomonas axonopodis pv. citri 306 XAC1858 
 Xanthomonas axonopodis pv. citrumelo F1 XACM 1885 
 Xanthomonas campestris pv. vesicatoria XCV1904 

 Xanthomonas campestris B100 xccb100 2126 
 Xanthomonas campestris 8004 XC 2351 
 Xanthomonas campestris ATCC 33913 XCC1838 
 Pseudoxanthomonas suwonensis Psesu 1650 

 Bordetella petrii Bpet4860 
 Thermus thermophilus HB27 TTC0043 
 Thermus thermophilus HB8 TTHA0411 

 Thermus scotoductus TSC c05810 
 Anaerolinea thermophila ANT 14860 

 Meiothermus silvanus Mesil 2567 
 Meiothermus ruber Mrub 0871 

 Deinococcus geothermalis Dgeo 2084 
 Deinococcus proteolyticus Deipr 0213 

 Deinococcus maricopensis Deima 0046 
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α-aminoadipate aminotransferase and the related proteins 

Suppl. Fig. S1 



Homoisocitrate dehydrogenase and the related proteins 

 Deinococcus deserti Deide 09240 
 Deinococcus radiodurans DR 1674 

 Deinococcus geothermalis Dgeo 1458 
 Deinococcus maricopensis Deima 1545 

 Meiothermus ruber Mrub 2738 
 Thermus scotoductus TSC c20650 

 Thermus thermophilus HB8 TTHA1378 
 Thermus thermophilus HB27 TTC1012 
 Marinithermus hydrothermalis Marky 1533 

 Oceanithermus profundus Ocepr 1387 
 Meiothermus silvanus Mesil 1337 

 Truepera radiovictrix Trad 2841 
 Herpetosiphon aurantiacus Haur 3304 

 Methanotorris igneus Metig 0040 
 Methanocaldococcus infernus Metin 0657 

 Methanotorris igneus Metig 0206 
 Methanocaldococcus fervens Mefer 1072 

 Methanocaldococcus sp. FS406-22 MFS40622 1452 
 Methanocaldococcus jannaschii MJ 0720 
 Methanocaldococcus vulcanius Metvu 0636 
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Suppl. Fig. S2 



LysW-γ-L-lysine aminotransferase and the related proteins 

 Thermus thermophilus HB27 TTC1393 
 Thermus thermophilus HB8 TTHA1755 

 Thermus scotoductus TSC c03550 
 Meiothermus silvanus Mesil 0348 
 Oceanithermus profundus Ocepr 1797 

 Marinithermus hydrothermalis Marky 0665 
 Deinococcus maricopensis Deima 2454 

 Deinococcus geothermalis Dgeo 1416 
 Deinococcus radiodurans DR 0794 

 Deinococcus deserti Deide 16910 
 Truepera radiovictrix Trad 1401 

 Thermobaculum terrenum Tter 0321 
 Thermomicrobium roseum trd 1515 

 Candidatus Chloracidobacterium thermophilum B Cabther A0540 
 Herpetosiphon aurantiacus Haur 3309 

 Anaerolinea thermophila ANT 12380 
 Roseiflexus sp. RS-1 RoseRS 2722 

 Chloroflexus aggregans Cagg 0221 
 Chloroflexus aurantiacus Caur 3656 
 Chloroflexus sp. Y-400-fl Chy400 3943 100 
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Suppl. Fig. S3 



LysW-γ-L-lysine hydrolase and the related proteins 

 Thermus thermophilus HB27 TTC1396 
 Thermus thermophilus HB8 TTHA1757 

 Thermus scotoductus TSC c03520 
 Marinithermus hydrothermalis Marky 0663 

 Oceanithermus profundus Ocepr 1798 
 Meiothermus ruber Mrub 0027 

 Meiothermus silvanus Mesil 0347 
 Truepera radiovictrix Trad 1404 

 Deinococcus geothermalis Dgeo 1391 
 Deinococcus maricopensis Deima 2593 

 Deinococcus radiodurans DR 1413 
 Deinococcus deserti Deide 17960 

 Thermomicrobium roseum trd 1520 
 Thermobaculum terrenum Tter 0317 
 Anaerolinea thermophila ANT 12370 

 Roseiflexus castenholzii DSM13941 Rcas 3459 
 Roseiflexus sp. RS-1 RoseRS 2723 

 Chloroflexus aggregans Cagg 2180 
 Chloroflexus sp. Y-400-fl Chy400 1317 
 Chloroflexus aurantiacus Caur 1204 100 
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Suppl. Fig. S4 



LysW-γ-L-α-aminoadipate kinase and the related proteins 

 Thermus thermophilus HB27 TTC1541 
 Thermus thermophilus HB8 TTHA1903 
 Thermus scotoductus TSC c01940 

 Meiothermus silvanus Mesil 0435 
 Meiothermus ruber Mrub 2721 

 Oceanithermus profundus Ocepr 1796 
 Marinithermus hydrothermalis Marky 0666 

 Truepera radiovictrix Trad 1399 
 Deinococcus radiodurans DR 1420 

 Deinococcus deserti Deide 10430 
 Deinococcus geothermalis Dgeo 0678 

 Deinococcus maricopensis Deima 1346 
 Anaerolinea thermophila ANT 12390 

 Roseiflexus castenholzii DSM13941 Rcas 3466 
 Roseiflexus sp. RS-1 RoseRS 1062 

 Chloroflexus aggregans Cagg 1877 
 Chloroflexus sp. Y-400-fl Chy400 1190 
 Chloroflexus aurantiacus Caur 1087 

 Thermobaculum terrenum Tter 0320 
 Thermomicrobium roseum trd 1516 
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Suppl. Fig. S5 



LysW-γ-L-α-aminoadipyl-6-phosphate reductase and the related proteins 

 Thermus thermophilus HB27 TTC1542 
 Thermus thermophilus HB8 TTHA1904 
 Thermus scotoductus TSC c01930 

 Meiothermus silvanus Mesil 0436 
 Meiothermus ruber Mrub 2723 

 Marinithermus hydrothermalis Marky 0667 
 Oceanithermus profundus Ocepr 1788 

 Truepera radiovictrix Trad 1395 
 Deinococcus geothermalis Dgeo 0685 

 Deinococcus maricopensis Deima 1349 
 Deinococcus deserti Deide 10350 
 Deinococcus radiodurans DR 0963 

 Thermomicrobium roseum trd 1518 
 Sphaerobacter thermophilus Sthe 0216 

 Thermobaculum terrenum Tter 0319 
 Anaerolinea thermophila ANT 12400 

 Herpetosiphon aurantiacus Haur 3307 
 Roseiflexus sp. RS-1 RoseRS 1060 

 Chloroflexus sp. Y-400-fl Chy400 0360 
 Chloroflexus aurantiacus Caur 0335 100 

55 
81 

100 

95 
64 

84 

100 
50 

100 
100 

100 

74 

100 
92 

99 

87 

0.1 

Suppl. Fig. S6 



α-aminoadipate-LysW ligase LysX and the related proteins 

 Thermus thermophilus HB27 TTC1543 
 Thermus thermophilus HB8 TTHA1907 

 Thermus scotoductus TSC c01920 
 Meiothermus silvanus Mesil 0438 

 Meiothermus ruber Mrub 2724 
 Marinithermus hydrothermalis Marky 0668 

 Oceanithermus profundus Ocepr 1784 
 Truepera radiovictrix Trad 1392 

 Deinococcus geothermalis Dgeo 1151 
 Deinococcus maricopensis Deima 1350 

 Deinococcus deserti Deide 13430 
 Deinococcus radiodurans DR 2194 

 Anaerolinea thermophila ANT 08250 
 Anaerolinea thermophila ANT 12410 

 Sphaerobacter thermophilus Sthe 2943 
 Thermobaculum terrenum Tter 0316 

 Roseiflexus castenholzii DSM13941 Rcas 3469 
 Chloroflexus aggregans Cagg 3597 
 Chloroflexus sp. Y-400-fl Chy400 0359 
 Chloroflexus aurantiacus Caur 0334 100 
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Suppl. Fig. S7 



LysU and the related proteins 

 Marinithermus hydrothermalis Marky 0671 
 Oceanithermus profundus Ocepr 1781 

 Meiothermus silvanus Mesil 0441 
 Meiothermus ruber Mrub 2727 

 Thermus scotoductus TSC c01890 
 Thermus thermophilus HB27 TTC1546 
 Thermus thermophilus HB8 TTHA1910 

 Truepera radiovictrix Trad 1390 
 Deinococcus maricopensis Deima 1353 
 Deinococcus geothermalis Dgeo 1154 

 Deinococcus deserti Deide 13460 
 Deinococcus radiodurans DR 1614 

 Roseiflexus castenholzii DSM13941 Rcas 3472 
 Roseiflexus sp. RS-1 RoseRS 1056 

 Herpetosiphon aurantiacus Haur 3303 
 Chloroflexus aggregans Cagg 3601 
 Chloroflexus sp. Y-400-fl Chy400 0355 
 Chloroflexus aurantiacus Caur 0330 

 Aciduliprofundum boonei Aboo 0128 
 Archaeoglobus fulgidus AF0629 100 
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Suppl. Fig. S8 



LysT and the related proteins 

 Thermus thermophilus HB27 TTC1547 
 Thermus thermophilus HB8 TTHA1911 

 Thermus scotoductus TSC c01880 
 Meiothermus ruber Mrub 2728 

 Meiothermus silvanus Mesil 0442 
 Marinithermus hydrothermalis Marky 0672 

 Oceanithermus profundus Ocepr 1780 
 Deinococcus maricopensis Deima 1355 

 Deinococcus geothermalis Dgeo 1156 
 Deinococcus deserti Deide 13470 
 Deinococcus radiodurans DR 1610 

 Truepera radiovictrix Trad 1389 
 Roseiflexus sp. RS-1 RoseRS 1053 
 Roseiflexus castenholzii DSM13941 Rcas 3474 

 Herpetosiphon aurantiacus Haur 3302 
 Chloroflexus aggregans Cagg 3602 

 Chloroflexus sp. Y-400-fl Chy400 0354 
 Chloroflexus aurantiacus Caur 0329 

 Ammonifex degensii Adeg 1100 
 Methanohalophilus mahii Mmah 0418 
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Suppl. Fig. S9 



Homocitrate synthase and the related proteins 

 Thermus thermophilus HB8 TTHA1914 
 Thermus thermophilus HB27 TTC1550 

 Thermus scotoductus TSC c01850 
 Marinithermus hydrothermalis Marky 0673 
 Oceanithermus profundus Ocepr 1779 

 Truepera radiovictrix Trad 1388 
 Deinococcus maricopensis Deima 1358 

 Deinococcus deserti Deide 13980 
 Deinococcus radiodurans DR 1238 
 Deinococcus geothermalis Dgeo 1257 

 Anaeromyxobacter sp. Fw109-5 Anae109 2393 
 Anaeromyxobacter dehalogenans 2CP-C Adeh 1436 
 Anaeromyxobacter sp. K AnaeK 2424 
 Anaeromyxobacter dehalogenans 2CP-1 A2cp1 2511 

 Cyanothece sp. PCC 7424 PCC7424 0947 
 Cyanothece sp. PCC 7822 Cyan7822 1791 

 Naegleria gruberi NAEGRDRAFT 34642 
 Ustilago maydis UM04115.1 

 Schizosaccharomyces pombe SPBC1105.02c 
 Aspergillus fumigatus AFUA 4G10460 
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Suppl. Fig. S10 
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