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SI Text

General genomic properties of T. acidiphilum. The genome of T.acidiphilum consists of one
circular chromosome of 1,774,794 bp. The genome contains 1757 protein-coding genes, two
identical rRNA operons and 46 tRNA genes. While the 16S rRNA genes of T. acidiphilum and
those of T. narugense share 99.5% similarity, whole genome-genome ANI and AAI values were
86% and 90%, respectively, which is far below the species border (1). Analysis of the core in
silico proteome and species-specific proteins of T. acidiphilum and T. narugense by OthoVenn
server (2) showed that the proteins formed 1665 clusters of homologous genes, while 79 and 127
single copy protein-coding genes as well as 2 and 5 clusters of paralogous genes, were specific
for T. acidiphilum and T. narugense, respectively. The increased number of species-specific
proteins in T.narugense reflects higher genome mobility. Indeed, the T. narugense genome is
124 kb larger than that of T.acidiphilum and possesses greater number of mobile genetic
elements (9 complete and 4 partial transposase genes in T. narugense vs. only 4 partial
transposase genes in T. acidiphilum (Fig. S9)). Either higher level of genome mobility or viral
load of T. narugense’s environment or both reasons resulted in obviously beneficial evolutionary
acquisition of at least three CRISPR-Cas protein operons of types I11-A, I11-D and I-B, as well as
corresponding CRISPR repeat clusters. At the same time, neither CRIPSR arrays nor functional
CRISPR-Cas gene clusters were discovered in T. acidiphilum genome. In turn, the absence of
genomic defense system in T. acidiphilum resulted in acquisition of several phage-related genes
(Fig. S9). Search for genomic islands with three different tools (see Supplemental Materials and
Methods), as well as analysis of tetranucleotide frequency biases, produced somewhat diverging
results: none of the predicted HGT regions was univocally supported by all four methods (Figs.
S9-510). Despite their ambiguity, the HGT signatures observed in the region of the cbbl gene
cluster and in 10-20 kb vicinity of the cbb2 and cbb3 gene clusters provide an opportunity to

speculate that the cbb gene clusters, cbbl in particular, may have been acquired by distant lateral



51  transfer but the elapsed evolutionary time was sufficient to ameliorate the gene sequences, at
52  least to a considerable extent.

53



54

85

Eukaryota (10 sequences)

SEED K9U766/155-463 Chroococcidiopsis thermalis PCC 7203
rp15 P54205/149-457 Synechocystis sp. PCC 6803
rp15 Q2JIP3/153-461 Synechococcus sp. JA-2-3B'a(2-13)
rp15 Q31NB3/151-459 Synechococcus elongatus PCC 7942
Q3M674 Anabaena variabilis ATCC 29413
rp15 Q7NIM7/153-461 Gloeobacter violaceus PCC 7421
rp15 Q31HDY/147-455 Hydrogenovibrio crunogenus XCL-2
SEED Q7V6F8/146-454 Prochlorococcus marinus MIT 9313
rp15 085040/147-455 Halothiobacillus neapolitanus ATCC 23641
rp15 QOA4R1/147-455 Alkalilimnicola ehrlichii DSM 17681
rp15 AOAOA1H2J0/147-455 Burkholderiales bacterium GJ-E10
rp15 C7M120/147-455 Acidimicrobium ferrooxidans DSM 10331
IPOC916 Acidithiobacillus ferrooxidans
97 = rp15 B7JB30/147-455 Acidithiobacillus ferrooxidans DSM 14882
rp15 AOAO90AH38/147-455 Thioploca ingrica
rp15 W6KA22/146-454 Magnetospira sp. QH-2
SEED Q603Q7/147-455 Methylococcus capsulatus ATCC 33009
1Q59613 Nitrobacter vulgaris
rp15 Q3SR45/147-455 Nitrobacter winogradskyi DSM 10237
rp15 Q9ZHZ1/147-455 Thiomonas intermedia K12
rp15 S6CF95/146-454 endosymbiont of unidentified scaly snail isolate Monju
rp15 Q82TG6/147-455 Nitrosomonas europaea ATCC 19718
rp15 B7JA24/147-455 Acidithiobacillus ferrooxidans DSM 14882
rp15 Q56259/147-455 Thiobacillus denitrificans ATCC 25259
— rp15 Q311K0/146-454 Hydrogenovibrio crunogenus XCL-2
97 rp15 B61QF2/146-454 Rhodospirillum centenum ATCC 51521
95 rp15 032740/147-455 Rhodobacter capsulatus SB 1003
—— PTQ53407.1 Brockia lithotrophica
SEED D7BIR5152-459 Meiothermus silvanus DSM 9946
WP 018461324 1 Thermus oshimai
SEED R7XYT9/156-463 Nocardioides sp. CF8
1E rp15 F819Q5/151-458 Sulfobacillus acidophilus TPY
SEED H5X8D1/153-460 Saccharomonospora marina XMU15
rp15 D5WV36/150-457 Kyrpidia tusciae DSM 2912
65| SEED B3DVG5/157-464 Methylacidiphilum infernorum V4
69 [ rp15 F2IXT6/156-463 Polymorphum gilvum LMG 25793
rp15 P58348/157-464 Rhizobium meliloti 1021
SEED A1B2Q2/158-465 Paracoccus denitrificans Pd 1222
rp15 I0HVA8/164-470 Rubrivivax gelatinosus NBRC 100245
rp15 P42721/157-464 Cupriavidus necator DSM 428 plasmid
98 'rp15 QOK1E0/157-464 Cupriavidus necator DSM 428 chromosomal
99 [ SEED E7BWI1/158-467 Thalassiosira oceanica
I 87 rp15 AOTONG6/158-467 Thalassiosira pseudonana
78 98 rp15 Q9TK52/158-467 Phaeodactylum tricornutum CCAP 1055/1
rp15 C6KIP8/158-465 Aureococcus anophagefferens
57 rp15 D1J7D6/158-465 Ectocarpus siliculosus
62 IQ6N9JO Rhodopseudomonas palustris CGA009
59‘ 60 |'— rp15 Q3SNG2/159-466 Nitrobacter winogradskyi DSM 10237
rp15 E31482/156-463 Rhodomicrobium vannielii DSM 162
1 rp15 D5MHI3/158-465 Candidatus Methylomirabilis oxyfera
rp15 B61YM6/158-465 Rhodospirillum centenum ATCC 51521
11 rp15 M2VYZ6/164-470 Galdieria sulphuraria
0.2 46| [ SEED F8GL95/161-468 Nitrosomonas sp. Is7T9A3
93 - rp15 Q3JE87/162-469 Nitrosococcus oceani AFC27
55 EDJ07695 1 hypothetical protein GOS 1759023 marine metagenome

99

37

93

22

56 Fig. S1. RubisCO Form I phylogenetic subtree. For a collapsed view of the complete tree,

57  seeFig. 1.
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59

60

98 L— rp15 COR9G7/129-419 Ammonifex degensii KC4
RDV84240.1 Ammonifex thiophilus
WP 123929203 1 Thermodesulfitimonas autotrophica
99~ rP15 M1E6K1/135-426 Thermodesulfobium narugense DSM 14796

AWB09777.1 Thermodesulfobium acidiphilum strain 3127-1
S —
0,2

Fig. S2. RubisCO Form |1l deep branch comprised by Thermodesulfobium and

Ammonifex sequences. For a collapsed view of the complete tree, see Fig. 1.
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62

63

97

45

KUO3944

rp15 028635/143-435 Archaeoglobus fulgidus DSM4304
rp15 A3DND9/142-437 Staphylothermus marinus DSM3639
rp15 EOSRG9/142-438 Ignisphaera aggregans DSM17230

88 rp15 A1RZJ5/141-437 Thermofilum pendens DSM 2475

rp15 A2BK54/139-435 Hyperthermus butylicus DSM 5456

rp15 Q8U1P9/134-414 Pyrococcus furiosus DSMZ 3638

9 1 Hadesarchaea archaeon YNP 45

9 SEED I7CQ19/139-415 Natrinema sp. J7-2

e
%0 tr D3SZI3 NATMM Natrialba magadii DSM3394

9 _|—_trETQT64 9EURY Haladaptatus paucihalophilus DX253
— 8 tr D4GVT7 HALVD Haloferax volcanii DSM3757
4541: rp15 B5IH56/128-418 Aciduliprofundum boonei DSMZ 19572
55| rp15 Q58632/132-424 Methanocaldococcus jannaschii DSM2661

—%‘: miscellaneous Crenarchaeota group-1 archaeon SG8-32-3
36 KON34323 1 miscellaneous Crenarchaeota group-1 archaeon SG8-32-1

rp15 AOAOG1B1N9/131-405 Candidatus Amesbacteria bacterium GW2011 GWA2 42 12

99

37

rp15 AOAOF8VFAB/130-423 Lokiarchaeum sp. GC14 75

gg| P15 AOAOGOUWX2/133-420 Parcubacteria group bacterium GW2011 GWA2 40 23
KKR08049 1 Parcubacteria group bacterium GW2011 GWC2 39 14

32 L—— rp15 AOGAOG1B7P1/130-418 Candidatus Kuenenbacteria bacterium GW2011 GWA2 42 15

rp15 ADAOGOPXU9/432-708 Candidatus Gottesmanbacteria bacterium GW2011 GWC2 39 8

KKQ04620 1 candidate division YWS6 bacterium GW2011 WS6 36 26
= KKQ17864 1 candidate division WS6 bacterium GW2011 GWF1 36 8
KKP92735 1 candidate division WS6 bacterium GW2011 GWC1 36 11

99 KUKE7038 1 candidate division WS6 bacterium 36 33

68

99

0.2

Fig. S3. Branch of RubisCO Form Il1l. For a collapsed view of the complete tree, see Fig.

rp15 AOAOGOCMWG6/142-448 candidate division WS6 bacterium GW2011 GWC1 33 20
KKP44747 1 candidate division WS6 bacterium GW2011 GWC1 33 20] bact Ill KKP44747.1
KKP54466 1 candidate division WS6 bacterium GW2011 GWB1 33 6] bact Il KKP54466.1

KHO55404 1 archaeon GW2011 AR19

KKQ35513 1 candidate division WS6 bacterium GW2011 GWA2 37 6

— KKS97921 1 Candidatus Gottesmanbacteria bacterium GW2011 GWA2 43 14

89 — KKS46847 1 Candidatus Gottesmanbacteria bacterium GW2011 GWA2 42 18

KKP32432 1 Candidatus Roizmanbacteria bacterium GW2011 GWA2 32 13
KKT20824 1 Parcubacteria group bacterium GW2011 GWE1 43 8

77

rp15 AOAOG1CF92/142-478 Parcubacteria group bacterium GW2011 GWD2 43 10

KKS74941 1 Parcubacteria group bacterium GW2011 GWA2 42 80

99
KKS93492 1 Parcubacteria group bacterium GW2011 GWE2 43 12

KKT14212 1 Parcubacteria group bacterium GW2011 GWA1 43 27



64

rp15 084917/145-442 Thiomonas intermedia K12
rp15 Q60028/143-440 Thiobacillus denitrificans ATCC 25259
p15 Q9ZHZ4/143-440 Halothiobacillus neapolitanus c2
rp15 WE6K9V4/143-440 Magnetospira sp. QH-2
rp15 AOAOATH5U9/143-440 Burkholderiales bacterium GJ-E10
SEED S6BBB2 9GAMM/145-453 endosymbiont of unidentified scaly snail isolate Monju
rp15 Q311K3/143-440 Thiomicrospira crunogena XCL-2
rp15 A1AWY1/144-441 Ruthia magnifica subsp. Calyptogena magnifica
SEED Q2RRP5 RBL2 RHORT/142-451 Rhodospirillum rubrum $1
SEED Q6NOW9 RBL2 RHOPA/144-452 Rhodopseudomonas palustris CGA009
SEED Q2W3S5 RBL2 MAGSA/142-451 Magnetospirillum magneticum AMB-1
[ rp15 VBEXN2/145-443 Magnetospirilium gryphiswaldense MSR-1 v2
42 rp15 AOAOF2R9T6/142-440 Rhodospirillaceae bacterium BRH_c57
4( SEED Q3IX55 RBL2 RHOS4/142-451 Rhodobacter sphaeroides DSM 158
99 " rp15 D5AUDS5/142-440 Rhodobacter capsulatus SB1003
SEED D9SHP6 GALCS/151-462 Gallionella capsiferriformans ES-2 J

99 |: Methanococcoides burtonii
Methanosalsum zhilinae
o7 rp15 ADADG1DZM4/133-425 Candidatus Peregrinibacteria bacterium Form II/III
435'} rp15 AOAOG0JQB0/134-424 Candidatus Peregrinibacteria bacterium
98 rp15 ADAOGON493/132-426 Candidatus Peregrinibacteria bacterium

66 Fig. S4. RubisCO Form I1. For a collapsed view of the complete tree, see Fig. 1.

= Form II Bacteria

99

65



% rp15 AOB9K9/111-388 Methanosaeta thermophila PT
{rms QOW?7E3/131-408 Methanocella arvoryzae DSM 22066 deep archaeal group
rp15 A2SQX6/120-400 Methanocorpusculum labreanum DSM 4855
rp15 AOAOA7LFV5/135-410 Candidatus Methanoplasma termitum

98 rp15 C6Y121/133-410 Pedobacter heparinus DSM 2366

67 rp15 WOF514/130-408 Niabella soli DSM 19437

Bradyrhizobium japonicum SEMIA 5079]
rp15 BOKXES/133-411 Thermomicrobium roseum DSM 5159
40 SEED D3EED5/138-416 Geobacillus sp. Y412MC10

99

= 99 I: SEED Q2JZQ0/131-411 Rhizobium etli CFN 42
rp15 Q92WG0/131-412 Rhizobium meliloti 1021

66 [ SEED F2JYZ4/123-401 Marinomonas mediterranea ATCC 700492
99 SEED A6W001/123-402 Marinomonas sp. MWYL1

_:P1 5 A8I8P2/139-418 Azorhizobium caulinodans DSM 5975

95 rp15 E1V6N5/135-415 Halomonas elongata DSM 2581

EBH57905.1 hypothetical protein GOS 9238635, partial [marine metagenome]

rp15 101S88/117-387 Leptospirillum ferrooxidans C2-3
99 rp15 Q8KBL4/151-426 Chlorobaculum tepidum DSM 12025

99

38

o7 L rp15 E3I0W5/151-429 Rhodomicrobium vannielii DSM 162
86 rp15 C1EOF6/16-260 Micromonas commoda RCC299
99 rp15 A4S040/401-652 Ostreococcus lucimarinus CCE9901
% rp15 C1FGV9/129-375 Micromonas commoda RCC299
68 o5 93 rp15 A4S1J5/145-393 Ostreococcus lucimarinus CCE9901

rp15 AOA090AKJ6/116-351 Thioploca ingrica
rp15 AOA075KE66/121-356 Pelosinus sp. UFO1
rp15 QOA9H0/114-362 Alkalilimnicola ehrlichii DSM 17681
rp15 101653/115-342 Caldilinea aerophila DSM 14535
rp15 Q2RSU7/127-343 Rhodospirillum rubrum DSM 467

98
2 95 rp15 E316C1/116-344 Rhodomicrobium vannielii DSM 162
rp15 D5SVD7/112-361 Planctopirus limnophila DSM 3776
57 rp15 AOAOF2IWKO0/116-351 Candidatus Magnetoovum chiemensis
74 rp15 AOAOF3GTD4/126-365 Candidatus Magnetobacterium bavaricum

rp15 D8PEEY/112-341 Nitrospira defluvii

_{— rp15 R7PR49/135-376 Dialister sp. CAG:588

66 rp15 D1BNI6/136-370 Veillonella parvula DSM 2008
rp15 028685/155-435 Archaeoglobus fulgidus DSM 4304
69 AlG98593 1 Archaeoglobus fulgidus DSM 8774
= 64 KYK29529 1 Thermoplasmatales archaeon DG-70-1 Archaea

45

84 rp15 AOAOF8VKK6/150-430 Lokiarchaeum sp. GC14_75

99" rp15 AOAOF8VLA5/150-430 Lokiarchaeum sp. GC14_75
L rp15 K4LFC4/145-423 Thermacetogenium phaeum DSM 12270
_|:rp15 F4LRZ3/146-423 Tepidanaerobacter acetatoxydans DSM 21804
L 99 rp15 C8XHWO0/146-424 Nakamurella multipartita DSM 44233
82 ———————— p15 Q5WH45/117-372 Bacillus clausii KSM-K16
rp15 C8WQ56/128-407 Alicyclobacillus acidocaldarius subsp. acidocaldarius DSM 446
99 79 1V form Bacillus subtilis subsp subtilis str 168] IV form Bacillus subtilis subsp. subtilis str. 168]
7? 487 E rp15 AOAOB5AX81/125-404 Jeotgalibacillus malaysiensis
rp15 B1Y1Y2/113-392 Exiguobacterium sibiricum DSM 17290
73 E rp15 AOA075R772/120-400 Brevibacillus laterosporus LMG 15441
A rp15 D5MLU6/114-395 Candidatus Methylomirabilis oxyfera
Qie 63 _|: rp15 E3E7Y8/119-399 Paenibacillus polymyxa SC2
67 99 rp15 VOW2K4/119-417 Paenibacillus larvae subsp. larvae DSM 25430
68 Fig. S5. RubisCO Form IV and deep archaeal branch. For a collapsed view of the

69  complete tree, see Fig. 1.



Larger transaldolases (~380 aa)*

= Canonical transaldolases (~310-350 aa)**

rp15 R6Q013 4-213 Faecalibacterium sp. CAG:82 0 5
’

fructose 6-phosphate aldolases from members
mainly of y-proteobacteria but also of Clostridia
and some lower plants like green algae and moss

rp15 Q2FXE8 Staphylococcus aureus 8-212 7

P15 AOAOE3ZBF6 Sneathia amnii 5-210

SEED Q038BS5 Lactobacillus brevis 7-234

rp15 B4D7S2 Ci i flavus 11-241

rp15 C1F2T3 Acidobacterium capsulatum 12-225

rp15 AOAOD8BHFQO Acidithrix ferrooxidans 10-215

SEED Q1MNWS5 Lawsonia intracellularis 11-239

[ rp15 Q4FN41 Candidatus Pelagibacter ubique 5-226
9! SEED Q1V1Y8 Candidatus Pelagibacter ubique 5-232

—25 AOAOHS5BABY Blastochloris viridis 21-249

96 SEED A7IDJ3 Xanthobacter autotrophicus 12-240

rp15 AOA142XB60 3-221 Gemmata sp. SH-PL17

p15 AOAOG1L8T1 3-231 Parcubacteria group bacterium

rp15 ADAOG1UQV4 26-254 Parcubacteria group bacterium

rp15 A9GSDS 2-208 Sorangium cellulosum strain So ce56

AOA151E1D2 1 3-221 Thermoplasmatales archaeon SG8-52-4

99

M7U5M3 1 4-242 Thermoplasmatales archaeon SCGC AB-539-N05

rp15 C7THUY3 3-212 Anaerococcus vaginalis ATCC 51170
73 rp15 AOAOG1DISO 31-294 C;i
m15 QW7 8-281 C:
rp15 ADAOG1W238 5-295 Parcubacteria group bacterium
81 p15 PK1 10-324 Mi group
— ———————— 15 A0A0G1LCX7 11-288 Parcubacteria group bacterium

—{— p15 AOAOFIXXF7 3-213 candidate division TM6 bacterium small transaldolases (~220 aa)

70 rp15 ADAOD2GP23 3-215 candidate division TM6 bacterium JCVI TM6SC1
rp15 W2VOP4 3-201 Candi i ificiensis L6
) 15 F7XUI2 3-203 Midichloria mitochondrii strain IricVA
rp15 VATXD6 3-203 Candidatus Endolissoclinum faulkneri LS
SEED Q5FGYS 3-218 Ehrlichia ruminantium strain Gardel
SEED Q0QZ26 18-233 Synechococcus phage syn9
F7PF01 1 3-213 Halorhabdus tiamatea SARL4B
KOILGO 1 14-231 Nitrososphaera gargensis Ga9.2
SEED Q2GD10 2-214 Neorickettsia sennetsu ATCC VR-367
TOMOJ2 1 3-219 Thermoplasmatales archaeon Gpl
SEED Q6L 178 Picrophilus torridus 3-219
WP 010870474 1 Methanocaldococcus jannaschii
WP 004083013 1 Thermotoga maritima
i KUK20330 1 Pseudothermotoga lettingae

WP 123929206 1 Ifitimonas
AWB09776.1 Thermodesulfobium acidiphilum strain 3127-1 (CBB1 cluster)

S

97

90

_WP 015739824 1 Ami legensii
WP 123929776 1 TI Ifitimonas

WP 012818213 1 Ammonifex degensii

rp15 AOA136MF15 8-210 Chlorobi bacterium OLB6
15 V2 3-205 De idi i
m15 Q77 3-230 i ium SM23_84

rp15 A0A081SDW1 3-219 Chlorobium sp. GBChIB

SEED A5FID4 FLAJ1 3-218 Flavobacterium johnsoniae ATCC 17061

WP 003235823 1 Bacillus subtilis

AWB10499.1 Thermodesulfobium acidiphilum strain 3127-1 (CBB2 cluster)
ADA135VDED 1 3-219 Candidatus Thorarchaeota archaeon SMTZ1-83

rp15 D3F2E6 3-199 Conexibacter woesei DSM 14684

M4YJ99 1 5-219 Thermoplasmatales archaeon BRNA1

rp15 C7TMNY9 3-222 Cryptobacterium curtum ATCC 700683
7 0 9 SEED A4EB78 3-227 Collinsella aerofaciens ATCC 25986 -

71 Fig. S6. Phylogenetic tree of transaldolase family proteins. T. acidiphilum proteins are in bold.



Adeg_1859 [A.degensii]
Adeg_ 0665 [A.degensii]
DXX99 02705 [A.thiophilus]
DXX99 08975 [A.thiophilus]
SSCH_790022 [S.schinkii]
THERU_06875 [Tc.ruber]
Igni_0363 [I.hospitalis]
CENSYA RS02585 [C.symbiosum]
STK_03180 [S.tokodaii]
Tneu_0133 [P.neutrophilum]
TDSAC_0449 [T.acidiphilum]
Thena_ 0472 [T.narugense]

Adeg_1859 [A.degensii]
Adeg_ 0665 [A.degensii]
DXX99 02705 [A.thiophilus]
DXX99 08975 [A.thiophilus]
SSCH_790022 [S.schinkii]
THERU_06875 [Tc.ruber]
Igni_0363 [I.hospitalis]
CENSYA RS02585 [C.symbiosum]
STK_03180 [S.tokodaii]
Tneu_0133 [P.neutrophilum]
TDSAC_0449 [T.acidiphilum]
Thena_ 0472 [T.narugense]

Adeg_1859 [A.degensii]

Adeg 0665 [A.degensii]

DXX99 02705 [A.thiophilus]
DXX99 08975 [A.thiophilus]
SSCH_790022 [S.schinkii]
THERU_06875 [Tc.ruber]
Igni_0363 [I.hospitalis]
CENSYA RS02585 [C.symbiosum]
STK_03180 [S.tokodaii]
Tneu_0133 [P.neutrophilum]

10 20 30 40 50 60 70 80 90 100
AU IO (SRR IV (PPN IOUPRPN (SIIORS ISP ISR IOPAN IR ISP IOUIPNY IURPAUR IR IVPAPR IO [SUIDT IO IS
- TLSVIKADIGGFVGHSAVHPE KARACLEKHP---LLIDYYVAHVGDDLVLIMTHEHGRNKGEIHKLAWDTEFVACT-EVAKKLKLYGAGQDLL
MGKKITVTVIKADVGGLVGHTSVHPELLEKARGVLSGSP---LLIDFYVTSVGDDINLIMTHELGRNNGEIHKLAWDTFVACT-EVAKKLKLYGAGQDLL
-MAKVTLSVIKADIGGFVGHSAVHPEVKAKARACLEKHP---LLIDHYVAHVGDDLVLIMTHEHGRNNGEIHKLAWDTEFVACT-EVAKKLKLYGAGQDLL
MGKKITVTVIKADVGGFVGHTSVHPELLEKARGVLSGSP---LLIDFHVTSVGDD INLIMTHELGRNNGEIHKLAWDTFVACT-EVAKKLKLYGAGQDLL
MGKKITLSVIKADVGGYVGHSNVHPELLEKAREMLSGHP---LLIDSYVAHVGDDINLIMTHETGRNNGEIHKLAWDTFLACT-EVAKKLKLYGAGQDLL
--MKITLSVIKADIGGFVGHSGVHPEVLQKVQEVGLKEVEKGNLIDCQTLVCGDDIALVMTHQHGVDSELVHGIAWRAFEEGT -AVSKKLKLY GAGQDLL
MAQKTTISVIKADIGSLAGHHTVHPDCMAAASRVLAEAKKNGVINDFYVTHVGDDLILIMTHTKGVDHPDVHGLAWEAFKKAA-EVAKELGLYAAGQODLL
--MRITVSAIKADVGGIGGHTLPSSGLLDAVRRKVSSSS-—-LLIDHYIGYCGDDVHIVMTHTRGTDNSDIHKLAWDAFMEGT -RVAKEEGLYGAGQDLL
-MMKTTISVIKADIGSLAGHHIVHPDTMAAANKVLASAKEQGIILDYYITHVGDDLOLIMTHTRGELDTKVHETAWNAFKEAA-KVAKDLGLYAAGQDLL
--MRVTVSIIKADVGGFPGHAHVHPKMLEYAAAKLKEAQKRGVIIDYFVYNVGDDISLIMTHTKGEDNKDIHGLAWETFKEVTDQIAKRFKLYGAGQDLL

--MKIRLDMAKFDVSGYVDNISVHPIIVEKLECFFSNLVSEKEILDYNVLTLSNRVLVIVVSEAER---—-—-——————— FKEAN---DIDKILYGALGSIE
--MKIRLDILKFDVSGYVDNISVHPVVVEKLECFFSNLVSENEVLDYNVLALANKVLIIVVIDAER---—-—-——————— FKEAN---DIDKILYSVIENIE
110 120 130 140 150 160 170 180 190 200

AU TP (PR IO [PV IOUPRPN (SIIORN ISP IOUPIURN IDPAN EOPAUIPRN ISP IOV IURPIPR IR (VPN IO PP IO I
ADAFSGNVKG-LGPGVAEMEVEERESEPVVVLMADKTEPGAWNLPLYKIFADPFNTIGLIIDPKMHCGFAFEVRDLIEDKKIIFNAPEDLYDMLVEFIGAP

ADAFSGNIKG-LGPGIAEMEVEERESEPIVIFMADKTEPGAWNLPLYKIFADPFNTIGLVIDPKMHCGFTFEVRDLIENKKIMENAPEDIYDMLVEIGAP
ADAFSGNVKG-LGPGVAEMEVEERESEPVVVLMADKTEPGAWNLPLYKIFADPFNTIGLIIDPKMHCGFAFEVRDLIEDKKIIFNAPEDLYDMLVEIGAP
ADAFSGNIKG-LGPGVAEMEVEERESEPIVIFMADKTEPGAWNLPLYKIFADPFNTIGLVIDPKMHCGFTFEVRDLIENKKIMENAPEDIYDMLVEIGAP
GDAFSGNIKG-LGPGTAEMQFEERKSEPVIIFMADKTEPGAWNLPLYKMFADPENTIGLVIDPNMENGFEFEVRDTIKNKKIIFSTPEDLYDMLVEIGAT
SDTFSGNVKG-MGPGVAEMEFEERPSEPVIVEFADKTSPSAWNLPLYEMFADPMVCAGLVIDPKMHDGFTFEVLDTYTGKAVKLSTPAELYDLLALIGSV
SDAFSGNVRG-LGPAAAEMEIEERPSEPIVIFAADKTEPGAFNLPLYKIFADPFNTAGLVIDPRLHDGFVFEVVDVFEDKGVHLNTPEELYDLLALIGTP
RDSFSGNVKG-MGPGVAELEFEERANEAFTVFAADKTEPGAFNYPFYRMFVDSLSNTGLIVNKSLAEGVVINIMDVSKARTARLVLWEDKPTIEAALMYP
SDSFSGNVRG-LGPGVAEMEIEERASEPIAIFMADKTEPGAYNLPLYKMFADPFNTPGLVIDPTMHGGFKFEVLDVYQGEAVMLSAPQEIYDLLALIGTP
KDAFSGNIRG-MGPQVAEMEFEERPSEPIIAFAADKTEPGAFNLPLYKMFADPFTTAGLVIDPSMHEGFIFEVLDVVEHKVYLLKTPEDAYSLLGLIGTT

KADFNFTFENSSLKQFKNFLETERRNESILIFEFSTNVELVTYNMAILKLLENPFANFDIFKIN-----— VFELYTINLKENERLKSYTQFKDLFKLLKDI
KADFNFTLEKSSIKQFKNFFFTERKNEGILIFFSTNVEVVSHNIAILKLLEDPFTNVNIFKAD--—-—-—--— ISKLYTINLOQFNERLKSYIQFKDLFKLVKDM
210 220 230 240 250 260 270 280 290 300
D [ e e e e [ e e [ I I I I e |
GRYAIKRVFHRGTGEIAAVSSTQRLNLMAGRYVGKDDPVCIVRCONGYPSVGEVLEPFAFPHLVSGWMRGSHSGPLMPVSMDDARP---—-—-————— TRED
GRYAIKRIFHRETGQIAAVSSVQRLNLIAGRYIGKDDPVCIVRCQSGYPAVGEVLEPFAHPHLVSGWMRGSHSGPLMPVSLKDARP----—-—-———~— SRED
GRYAIKRVFHRGTGEIAAVSSTQRLNLLAGRYVGKDDPVCIVRCONGYPSVGEVLEPFAFPHLVSGWMRGSHSGPLMPVSMDDARP---—-—-————— TRED
GRYAIKRIFHRETGQIAAVSSVQRLNLIAGRYIGKDDPVCIVRCQSGYPAVGEVLEPFAHPHLVSGWMRGSHSGPLMPVSLKDARP--—-—-—————— SRED
GRFCIKRVEFNKETKDIAAVSSTQRLNLMAGRYVGKDDPVCIVRCQSGYPAVGEALEPFTYPHLVAGWMRGSHNGPLMPVSMNEARP----—-—-———— TRED
ERYAVKSVWRNSDGEIAAVASTQRLSLIAGKYVGKDDPVMIVRAQSGFPAVGEVLEPFARPWIVEGWMRGSHNGPLMPVSFKQATP-——————-—-—-— TRED
SRYVIRRVEFR-KDGKIAAVVSVERLNLIAGKYVGKDDPVMIVRAQSGEFPAVGEVLEPFTFPHLVAGWMRGSHNGPLMPVPVRDARP--—-——————~— TRED
GRFVVSSVET-RDGEPIASASTDRLHNIAGTYVGKDDPICLVRTQKRFPATEEAGSCEFNNPHYVAGNTRGSHHMPLMPVRLNSPAS-—-—-—-—-————— INFC
ARYVIRRVYRNEDNLLAAVVSIERLNLIAGKYVGKDDPVMIVRLOHGLPALGEALEAFAFPHLVPGWMRGSHYGPLMPVSQRDAKA-—————-—---— TRED

GRYIIRKVFRRADGAPAAANSVERLSLIAGRYVGKDDPVLLVRAQSGLPAVGEVLEAFAHPHLVHGWMRGSHAGPLMPARFISVDPERRIAIGPKMTRED
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116  TDSAC 0449 [T.acidiphilum] K-—-——————m—m—m—m KSSLKFFVQSIEGONSEPVMVSLEDSSASIWRVSTPYFSINFILNALVEN----ILPVTFYDSSN-—————————=— AL

117 Thena:0472 [T.narugense] K-—-———————— === KSNLKFEFVQSIESQNSEPVMASLEDGSVSLWRVSEPFFHINLILRALVEN----TLPVTFYDSSN----—-—-—-——-——— AL
118 310 320 330 340 350 360 370 380 390 400
119 SR [ [ (PR PR DAY DAY IPUPRRUSY IVUPRPRR) IDUPRRN IDURPR) ISUPRR IVURPRR IVUPUPRR ISR ISR ISP ISR ISR ISP
120 Adeg_1859 [A.degensii] PPRVVALGFQLADGKLIGPNDFFSDPAFDNARRLALEIADYLRRLGPFEPHRLHLDEMENY TT-MPQVMEKLRDRFI-—--—-- DLRLAKKARAAAG-GEA----
121 Adeg_ 0665 [A.degensii] PPRVVALGFQLADGKLIGPQDLFDDPAFDRAREMANIIADYMRRLGPFEPHRLHLDEMEY TT-MPMVMQKLKDRFI---—-— DLRLAKAQKAQKEKGGA-—---
122 DXX99_02705 [A.thiophilus] PPRVVALGFQLADGKLIGPNDFFSDPAFDNARRVALEIADYLRRLGPFEPHRLHLDEMENY TT-MPQVMEKLRDRFI----- DLRLAKKARAAAG-GEA- ---
123 DXX99 08975 [A.thiophilus] PPRVVALGFQLADGKLIGPQDLFDDPAFDRAREMANLIADYLRRLGPFEPHRLHLDEMEY TT-MPMVMQKLKDRFI---—-— DLRLAKAQKAQKEKGGA-—---
124 SSCH_790022 [S.schinkii] PPRVIALGFQLSEGKLVGPODLEFDDPAFDNVRKQANNVADY IRRMGPFEPHRLPLDEMENYTS-MPQVTEKLKDRFI-—--—-- DLNK----—-—-—-—-—-——-——- D--
125 THERU_06875 [Tc.ruber] PPRVIAAGYQIANGKLIGPRDLFDDPAFDRAREQAQLMADILRRQGIFEPHRLPSEEMEY TT-LPKILKKLEDRFY-—-—-— ELEEGKKAPTGEEHHTETD--
126 Igni_0363 [I.hospitalis] PPRVIALGFQVKNAKLVGPSDLFDDPAFDEARRTANKVADY IRRHGPFMPHRLDPSEMENTT-LPQVLERLKDRFKPVKDLPVPKVKHSEMLSGAEEAH-- -
127 CENSYA RS02585 [C.symbiosum] IP-IVEALVESMHEGRLTGPFDGEFSTPDWDDVRRTATRRAHAMRROGEVHPATLVPDELEYAEGYRSRMDVLDSKMV----- PLKDSGPAGTGRAYEDPDD--
128 STK_03180 [S.tokodaii] PPRLLGLGFNVKNGRLVGPTDLFDDPAFDETRRLANIVADYMRRHGPFMPHRLEPTEMEN TT-LPLILEKLKDRFK--KESDVYKAKESIYAKEESQGH---
129 Tneu_0133 [P.neutrophilum] PPKVGALGFQLHEGYLEGGVDLFDDPAFDYVRQTAAQIADYIRRMGPFQPHRLPPEEMEYTA-LPKILAKVKPYPADQYEKDRKKYIEAVVKGAKVEESQHD
130 TDSAC 0449 [T.acidiphilum] AFPKSLAVGFTLONGKLFGPVDLEFDDSFYDSLRSKFYEKIINRRFS-—-—-—-—-—-——————————————— e — - ———
%%% Thena 0472 [T.narugense] AFPKSLAVGFTLONGKLFGPVDLEDDSFYESLRSKFYEKNY — — = — = — = — = — o o o o
133 Fig. S7. Multiple sequence alignment of ten fructose-1,6-bisphosphate aldolase/phosphatases (FBPAPS) and the two FBPAP-like proteins of

134  Thermodesulfobium spp. Yellow and blue highlighting respectively mark active site residues essential for the aldolase (Tyr-229, Lys-232, Asp-233,
135  numbering by the Sulfolobus tokadaii enzyme) and phosphatase (Tyr-348) activities according to Say and Fuchs and Du et al. (3, 4). The alignment
136  was made by using CLUSTAL W implemented within BioEdit software (http://www.mbio.ncsu.edu/BioEdit/bioedit.html).

137  Source organisms for the amino acid sequences are as follows:

138 TDSAC_0449 is from T. acidiphilum

139 Thena_0472 is from T. narugense;

140 Adeg_1859 and Adeg_0665 are from A. degensii;

141 DXX99 02705 and DXX99 08975 are from A. thiophilus SR;

142 THERU_06875 is from Thermocrinis ruber; second best blastp hit of TDSAC_0449 (22% identities, 42% positives) in NCBI nr among

143 cultivated microorganisms (second best hit after Thena_0472);
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144

145

146

147

148

149

150

SSCH_790022 is from Syntrophaceticus schinkii; fourth best blastp hit of Adeg_1859 in NCBI nr among cultivated microorganisms (fourth

best hit after Adeg_0665, DXX99_02705 and DXX99_08975).

The other sequences belong to fructose-1,6-bisphosphate aldolases/phosphatases studied and/or discussed in the works on the FBPAP active site (3, 4):

Igni_0363 is from Ignicoccus hospitalis;
CENSYA_RS02585 is from Cenarchaeum symbiosum;
STK 03180 is from Sulfurisphaera tokodaii (formerly, Sulfolobus tokodaii);

Tneu_0133 is from Pyrobaculum neutrophilum (formerly, Thermoproteus neutrophilus).

12



151

— 136 sequences including characterized
Fructose-1,6-bisphosphate aldolases

seed LOHD41 METFS/12-319 Methanoregula formicica
100 [ AWB10501.1 Fructose aldolase 31271
tr M1E6H6 9FIRM Ketose-bisphosphate aldolase class-Il OS Thermodesulfobium narugense DSM 14796 GN Thena 1182
"~ tr B2V6E4 SULSY Aldolase OS Sulfurihydrogenibium sp. (YO3AOP1) GN SYO3AOP1 0025
— tr F0S242 DESTD Ketose-bisphosphate aldolase class-1l OS D i
Elr AOA127ASPO0 9DELT Aldolase OS Candidatus Desulfofervidus auxilii GN HS1 002284
tr AOAOS7XP57 9DELT Aldolase OS Syntrophobacter sp. DG 60 GN AMJ45 06270
tr AOATF7GWZ6 9BACT Aldolase OS C: RIFCSPHIGHO2 02 FULL 37 24 GN A3C24 01800
tr AOATF7L1Y0 9BACT Aldolase OS Candid: RIFOXYD1 FULL 38 12 GN A3K52 04945
tr AOATF7JB67 9BACT Aldolase OS C: RIFCSPLOWO2 01 FULL 44 13 GN A2970 02285
tr AOATF7H309 9BACT Aldolase OS C RIFCSPHIGHO2 02 FULL 38 11 GN A3C25 04325
tr ADAOGOE8Q1 9BACT Aldolase OS C: GW2011 GWA2 35 19 GN UR68 C0028G0022
tr AOATFEHQB0 9BACT L protein OS Candi L
tr AOATVSVI75 9BACT Tagat i aldolase OS ADurb.Bin231 GN BWY26 01357
‘T‘E tr B5YIA4 THEYD Uncharacterized protein OS Thermodesulfovibrio yellowstonii (DSM 11347) GN THEYE A1945
1

(DSM 11699) GN Dester 0329

100

00 tr AOA1G1FJU3 9BACT Aldolase OS Nitrospirae bacterium GWF2 44 13 GN A2X54 08620
tr AOAOF9FRW8 922ZZ Uncharacterized protein OS marine sediment metagenome GN LCGC14 2208290
A : tr FBAAJ7 THEID Ketose-bisphosphate aldolase class-Il OS Thermodesulfatator indicus (DSM 15286) GN Thein 1559
69 tr FBC2C2 THEGP Uncharacterized protein OS Thermodesulfobacterium geofontis (OPF15) GN TOPB45 1302
54 E ADAOMIUB92 9CHLR Aldolase OS Ardenticatena maritima GN ARMA 0020

£
&)
s

Ll tr H5S9P5 927277 Aldolase OS uncultured prokaryote GN HGMM F03G07C05
tr ADA160SZK5 9CHLR Ketose-bisphosphate aldolase class-Il OS Ardenticatena sp. Cfx-K GN CFX0092 a1143 PE 4 SV 2

tr AOA1V4RAPO 9BACT Aldolase OS Candidatus Omnitrophica bacterium 4484 171 GN B1H08 06670

tr D1C566 SPHTD Aldolase OS Sphaerobacter thermophilus (DSM 20745) GN Sthe 1951
tr AOA1F91244 9DELT Aldolase OS Deltaproteobacteria bacterium RIFCSPLOWO2 02 FULL 47 10 GN A3109 00135
tr AOA1F7SGU4 9BACT Aldolase OS C: RIFCSPLOWO2 12 FULL 38 15 GN A3G31 08870
98 E tr AOA1FBMMC6 9CHLR Aldolase OS Chlorofiexi bacterium RBG 13 52 12 GN A2Y90 01255

tr AOA1F8MQH3 9CHLR Aldolase OS Chloroflexi bacterium RBG 13 52 14 GN A2Y59 04820

tr AOA1G1HUY7 9BACT Aldolase OS Nitrospirae bacterium RBG 16 64 22 GN A2V83 11130

25

40

63 tr AODA1F9IZU1 9DELT Aldolase OS Deltaproteobacteria bacterium RIFCSPLOWO2 12 FULL 43 16 GN A3G39 07445
tr AOA1F8XDZ1 9DELT Aldolase OS Deltaproteobacteria bacterium GWA2 55 10 GN A2054 04930
98 [ tr Q2LUBS SYNAS Aldolase OS Syntrophus aciditrophicus (SB) GN SYN 00557
tr AOA1G3V6P1 9DELT Aldolase OS Syntrophus sp. GWC2 56 31 GN A2X92 04880
tr AOA1F9FMIO 9DELT Aldolase OS Deltaproteobacteria bacterium RIFCSPHIGHO2 02 FULL 60 17 GN A3C54 04490
tr AOA1G1EBJ6 9BACT Aldolase OS Nitrospinae bacterium RIFCSPLOWO2 12 FULL 45 22 GN A3G93 14030
tr AOA1G2ZI1Z9 9BACT Aldolase OS Planctomycetes bacterium RBG 16 43 13 GN A2W23 01070
tr M1Z0B5 NITG3 Similar to fructy aldolase OS Nitrospina gracilis (3/211) GN fba
tr ADAOP1P578 9BACT Fructose-bisphosphate aldolase class-Il OS Candi Ki
tr AOA136M1X6 9BACT Aldolase OS Candidatus Brocadia sinica GN UZ01 02934
tr AOAT1E3XF26 9BACT Aldolase OS Candidatus Scalindua rubra GN SCARUB 00607
tr AOA1G1DYWS 9BACT Aldolase OS Nitrospinae bacterium RIFCSPLOWO?2 12 39 16 GN A2W77 06585
152 58 tr AOA1GTHE35 9BACT Aldolase OS Nitrospirae bacterium RIFCSPLOWO2 02 42 7 GN A2Z60 03585

QEUAOM F8YC90 9DELT Aldolase OS Deltaproteobacteria bacterium GWC2 42 11 GN A2073 06110

is GN JGI24 01727

RIFCSPHIGHO2 01 FULL 40 10 GN A2776 00445

] Euryarchaeota

Jaquificae
Jaquificae

] Delta-proteobacteria

Microgenomates cand. div.

Jmicrogenomates cand. div.
Jetusimicrobia

:| Nitrospirae

]memmsulfobacteria

Chloroflexi

Jcand. Div. PVC group
Jcnlorofiexi
Jetta-proteobacteria?
Jcand. Div. nov.

i| Chiorofiexi

Initrospirae

Delta-proteobacteria?

:| Delta-proteobacteria

g Delta-proteobacteria?
Initrospinae

:| Planctomycetae
INitrospinae

Jcand. div. nov.
JPlanctomycetae (annomox)
Jplanctomycetae (annomox)
Initrospinae

Initrospirae

153 Fig. S8. Phylogenetic tree of class Il aldolase proteins. The T. acidiphilum protein

154  (TDSAC_1156) is in bold.
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155
156

157

158

159

160

161

162

163

164

165

Thermodesulfobium
acidiphilum 3127-1T

Fig. S9. Chromosome map of T.acidiphilum.

(A) Predicted CDS of T. acidiphilum genome. Positive strand CDS are shown on the
outer circle, negative strand CDS are on the inner circle. cbb gene clusters are highlighted with
red;

(B) Chromosome coordinates; regions corresponding to predicted genomic islands are
highlighted with orange;

(C) Regions corresponding to genomic islands predicted by IslandViewer (blue),
SeqWordSniffer (green) and AlienHunter (gray);

(D) Genomic island-associated genomic features: tRNA (orange circles), transposase

genes and pseudogenes (green rectangles), phage-related proteins (gray triangles);
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166

167

168

169

170

(E) GC-bias. Estimated in a window of 2000 nt with the step size of 200 nt. Values are
shown relative to average GC-content of T. acidiphilum genome. Values inferior to the average

GC are highlighted by light blue, values superior to average GC are in light orange.

(F) GC-skew. Estimated in a window of 2000 nt with step size of 200 nt. Negative values

are highlighted by purple, positive values are highlighted by green.
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172
173

174

175

176

0.00 -

0 200000 400000 600000 800000 1000000 1200000 1400000 1600000
Genomic coordinates

Fig. S10. Tetranucleotide frequency bias of T.acidiphilum genome. Correlation of

tetranucleotide frequencies against genome-wide tetranucleotide signature. The positions of key

CBB cycle gene clusters are indicated by arrows. Regions with significant deviation of

tetranucleotide patterns are highlighted by yellow rectangles.
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177

Table S1. Predicted genes of cbb gene clusters in T. acidiphilum genome
Locus tags Gene Predicted function Abbreviations Best I_3IastP % Score | E-value 2nd BlastP hit* g Score | E-value COGs anq
name for enzymes hit* identity identity Pfam domains
chbl gene cluster
Transaldolase T. narugense Ammonifex degensii COGO0176,
TDSAC_0400 tall [EC 2.2.1.7] TAL1 (Thena 0422) 97 432 2e-153 (Adeg_1864) 70 321 6e-109 pfam00923
Form 111 ribulose T. narugense A. degensii COG1850,
TDSAC_0401 | cbbL-lll | bisphosphate carboxylase RubisCO . 95 845 0.0 ) 68 578 0.0 pfam00016,
[EC 4.1.1.39] (Thena_0423) (Adeg_1863) pfam02788
Phosphoribulokinase T. narugense Desulfotomaculum putei COG0572,
TDSAC_0402 cbbP [EC 2.7.1.19] PRK (Thena_0424) 97 601 0.0 (BUB67_RS15390) 50 295 2e-96 pfam00485
Transketolase, N-terminal .
A T. narugense A. degensii C0OG3959,
TDSAC_0403 | cbbT-n section TK-N (Thena_0425) 97 588 0.0 (Adeg_1861) 72 425 3e-148 pfam00456
[EC2.2.1.1]
Transketolase, C-terminal T. narugense A. degensii COG3958,
TDSAC_0404 | cbbT-c section TK-C | 94 676 0.0 ) 62 418 le-143 pfam02779,
[EC 2.2.1.1] (Thena_0426) (Adeg_1860) pfam02780
gl;lyﬁg;?ggﬁ;g:_n;_ T. narugense T. narugense COG0057,
TDSAC_0405 cbbG1 GAPDH1 | 91 629 0.0 : 62 420 2e-144 pfam02800
phosphate dehydrogenase (Thena_0427) (Thena_1627) fam00044
[EC 1.2.1.12] P
Phosphoglycerate kinase T. narugense T. narugense COGO0126,
TDSAC_0406 | cbbK1 [EC 2.7.2.3] PGK1 (Thena_0428) 95 784 0.0 (Thena_1628) 65 558 0.0 pfam00162
Fructose-1,6- T narugense Thermodesulfobac- COG0158
TDSAC_0407 | cbbF1 bisphosphatase, type | FBPasel (fhena %429) 93 621 0.0 terium hydrogeniphilum 68 474 3e-166 famOOSlé
[EC3.1.3.11] - (CC87_RS03320) P
Ribose 5-phosphate - .
- T. narugense Clostridiales bacterium COG0698,
TDSAC_0408 chbl Eslé)éngrgsleg RPI (Thena_0430) 97 291 1le-99 (AYC61 RS17895) 62 176 5e-54 pfam02502
Ribulose-phosphate 3- Campylobacter
TDSAC_0409 | cbbE epimerase RUPE (TT'hZ‘;‘];“%%fle) 97 413 | 6e-146 peloridis 44 167 | 1e-48 cfgnc];ggg&
[EC 5.1.3.1] - (CPEL _1132) P
chb2 gene cluster
Pseudothermotoga
Transaldolase T. narugense - COG01786,
TDSAC_1154 tal2 [EC 2.2.1.2] TAL2 (Thena_1180) 91 400 2e-140 lettingae 55 251 2e-81 pfam00923
(Tlet_1124)
Fructose-1,6- . .
. ! T. narugense bacterium BMS3Bbin07 COG0158,
TDSAC_1155 | cbbF2 blsp?ésggaiagel, lti/pe | FBPase2 (Thena_1181) 97 648 0.0 (BMS3Bbin07_00863) 69 474 3e-166 pfam00316
Aldolase 11 class T. narugense Sulfurihydrogenibium COGO0191,
TDSAC_ 1156 cbbA [EC 4.1.2.13] FBPA (fhena 91182) 94 923 0.0 sp. YO3AOP1 69 650 0.0 pfam01116,
T - (SYO3AOP1_0025) pfam00596

17




chh3 gene cluster
NAD-dependent COG0057
glyceraldehyde-3- T. narugense T. narugense !
TDSAC_1598 | cbbG3 | o Cbee denydrogenase GAPDHS3 (Thena. 1627) 97 669 0.0 (Thena, 0427) 63 427 | 3e-147 pfam02800
[EC 12.1.12] pfam00044
Phosphoglycerate kinase T. narugense T. narugense COG0126,
TDSAC_1599 | chbK3 [EC 2.7.2.3] PGK3 (Thena 1628) | 2° 796 | 00 (Thena 0428) 9% 559 | 00 pfam00162
. Trigsephosphate T. narugense Clostridium sp. COG0149
TDSAC_1600 tpi [Egrg(.eg?i] TPI (Thena_1629) 93 461 le-155 (HMPREF1092_01812) 48 189 2e-56 pfam00121
178
179  *When analyzing results of NCBI blasp searches, hits to sequences from the metagenomic assemblies PN1VV01000000 (Fervidicoccus fontis ARK-12)
180  and PNIY01000000 (Thermodesulfobium narugense ARK-09) were neglected, because these are evidently misassemblies. The former one contains
181 962 (66.5%) genes 99-100% identical to genes of Fervidicoccus fontis Kam940T and 175 (12% genes) 99-100% identical to genes of T. acidiphilum
182  3127-1T. In the cases we checked, the Fervidicoccus fontis ARK-12 genes related to Thermodesulfobium genes were in short contigs of the
183  missassembly, and these contigs lacked any genes related to Fervidicoccus fontis Kam940™ genes. On the other hand, the latter above-mentioned
184  assembly PNI1Y01000000 (T. narugense ARK-09), originating from the same metagenome, missed some of its native genes, attributed to F. fontis
185 ARK-12.
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