OH

LHOH

@)

o </')

HO OH

Né-threonylcarbamoyladenosine (t6A)

0O
O/@_<CH3
%NH OH

o G

HO OH

Cyclic-N6-threonylcarbamoyladenosine (ct6A)

OH

HsC
e
HN™ N
N DN
N
&
HO o <N N//LSCHg

o)

HO OH

2-methylthio-N6-threonylcarbamoyladenosine (ms2t6A)

Figure S1



<o <
@) > ] -]
> =) - )
D= ~ O=-0
<=2 D&y 5 ©=0 29, 5
D00 « < D=<0 ¢ <&
OOSORPORTT. <geeaTEE  <0o<eopenet Horoa®t 3
1111 O RN 0]
OVO0OLD<LS | VOO0 oy 0000<OoD,; , <0D0< 5%
—_ nw<l N D B RS = < g 052
D O=0 nU._u 0O=0
% Oo=-0 - O=-0
< £ < % = £ AC|GA
o< O @) S o D
©Z o 0 ©Z D O
Wi ao Wi % <o
<o <9 o
@) > < >
D - ) -]
O=-0E 0=-0F
D=< O =<
0-0 0=-0 2
0-0 DEq < 0=-0 D&,
0=00 g <& 0=00 < <<
<COTORIOTIT 999 o OOTRETIT 03999TER
P10l 0] 11111 €O
0OD0<CDLy  , OKVO0O. @y 0O20<CDIIL, , OO0 <
— 4SG 2G UU [ap] — A 2G UU [ep]
-] O=0 = O =0
3 0=0 3 0 =0
= =< el 2 =<
= 0=0 = O =0
= < < = < <
S'< o 0 32 r
u X Qo w ¥ oo

Figure S2



additional
domain

Figure S3



Korarchaeum cryptofilum g
————marine archaeal group 1
Nanoarchaeum equitans

Thermoproteales

—EDesulfurococcaIes
Sulfolobales
Archaeoglobales
Thermococcales
Methanococcales
Methanomicrobiales
Methanopyrales
Methanobacteriales
Halobacteriales
Thermoplasmatales

Brassicales
Guillardia

Kinetoplastida
r~—=Peniculida

L= Haemosporida
Schizosaccharomycetales

[ Saccharomycetales
Hypocreales
agnaporthales
Sordariales
Diptera
Hymenoptera

Enterogona

UTetraodontiformes
Cypriniformes

Anura

Galliformes

Carnivora
e Primates

Rodentia

Rodentia
——————Fusobacteriales
Aquificales
Dictyoglomales
Thermotogales
Deferribacterales
Planctomycetales
Acidobacteriales
Solibacteres
__:Deinococcales

Thermales
Entomoplasmatales
|- f————Acholeplasmatales
__I:Mycoplasmatales

Mycoplasmatales

= Sphaerobacteridae
H—Dehalococcoides

_:Herpetosiphonales
Chloroflexales

Nostocales
Oscillatoriales
Chroococcales
Prochlorales

Chlamydiales
Opitutales
Methylacidiphilum
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= Coriobacteriales
| }———Rubrobacterales
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Actinomycetales
Actinomycetales
- Chlorobiales
|| Amoebophilus
Sphingobacteriales
Flavobacteriales
Bacteroidales
Bacteroidales
Bacillales
Lactobacillales
Streptococcaceae
Clostridiales
Thermoanaerobacterales
Halanaerobiales
Natranaerobiales
hizobiales
Sphingomonadales
Caulobacterales
Rickettsiales
Parvularculales
Rhodobacterales
———Nitrosomonadales
I Hydrogenophilales
| ——Rhodocyclales
I Burkholderiales
———Methylophilales
L———Neisseriales
- Campylobacterales
Bdellovibrionales
1 Desulfobacterales
Syntrophobacterales
Desulfovibrionales
Myxococcales
Desulfuromonadales
—Legionellales
- Pasteurellales
[ Xanthomonadales
I———Cardiobacteriales
I Acidithiobacillales
[ Alteromonadales
————Enterobacteriales
[ Vibrionales
- Oceanospirillales
[———Chromatiales
= Pseudomonadales
== Thiotrichales
———Methylococcales
L Aeromonadales
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E. coli

V. cholerae

H. influenzae

N. meningitidis
P. aeruginosa

R. palustris
Halobacterium NRC-1
A. fulgidus

E. coli VE
V. cholerae VEI!KG\YSKEGDQYY]
H. influenzae VEFRQYICINGNIFI#HIAGA
N. meningitidis L] RIINT-GKP
P. aeruginosa EGFIJA----G
Human EK]
Mouse
R. palustris ARVDRRDGAN
Halobacterium NRC-1 CERLAFDAADG--
A. fulgidus VEILE]|
3 350 3‘60 3|7U 3‘80
E. coli —--DASASYAQS SFTAEVEKQLLTL ---—EKRYPQLTLF E
V. cholerae --DAQGGYAEQE|3Q0- (TFS-DAARQMLQA-- —--HPEGKIRQA E
H. influenzae -NAQSSFAQEKLPVKLT\/EFTEQAKSAVKKR
N. meningitidis - - --DAASGFVSGKIyV-ELE
P. 2€ruginosa = = —-- - e DARNGIADAP|ZP-GL.
Human LESRRDQSSSVAEEQIGPYCPE-KSFSEKGTDKKLERVEGAAVLQGSRAETQPMAPHCPAGRADGAPRSVVPAWVTEAIFVATLE
Mouse LEPSRGESMDMPENQLGP--PELKSFLEEGTDR-PRKVEGALVLPGSSAETQWDASYR-ARTADRVPYSVVPSWVTEA)JVAPLOYRFTPHAEMDLRKLNSGDASQPSFKYFHSAEEAK A

R. palustris --
Halobacterium NRC-1 -
A. fulgidus

| 0 | 0 T R
RKGEETGKTYAVWLHDFNRWRVTDAGFEVFALEPR

E. coli P. 235
V. cholerae PAMKKHRADDKLYAVNLYDWN\YKFTVNAEAIVVNAIEPF- 231
H. influenzae PAMOQGKPSDRIYGMSLYEFN\YKWRIKAGTVNCVEVIEIEKDK-- - 239
N. meningitidis PAMON--IPERIYVMNIADYEIRFQIEENRATVIDLSPTPL-- - - - - 226
P. aeruginosa PAMOK- PEPGRRYGVRLWDLDHWHY PRPDLIRVLDVAGGD - - - - - - 231
Human SV}RRKLCQDRLFYFTVDIAHYTCWFGDGFAEVLRIKPASEPVHMTGPVGSLVSLGS-- - - - - 441
Mouse S RRKLCEDRLFFFTVDTAHuTCWFGDGFAEVVRIKLASESVQTVLPPSPSPNGREEQSSVEEEVQQRAGPSRRAAPRAASMLLTPQSSSLATSALTHWAISLPPLPQGLVFS 488
R. palustris - 167
Halobacterium NRC-1 - 124
A. fulgidus - 139
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Yersinia pestis Antiqua

Yersinia pestis CO92

Yersinia pestis Nepal516

I Yersinia pestis biovar Medievalis str. 91001
Yersinia pestis Angola

Yersinia pestis KIM

Yersinia pseudotuberculosis IP 32953

F Yersinia pseudotuberculosis IP 31758

Erwinia carotovora subsp. atroseptica SCR11043
-L Sodalis glossinidius str. 'morsitans’

Haemophilus somnus 2336
_LlHaemophiIus somnus 129PT
Haemophilus influenzae R2846

0.96
Haemophilus influenzae PittEE

Haemophilus influenzae R2866
0.67

Haemophilus influenzae PittGG

]Haemophilus influenzae Rd KW20

Haemophilus influenzae 86-028NP

Mannheimia succiniciproducens MBEL55E

Pasteurella multocida subsp. multocida str. Pm70

! Haemophilus ducreyi 35000HP
Actinobacillus pleuropneumoniae serovar 3 str. JL03
@A &inobacillus pleuropneumoniae L20
Actinobacillus pleuropneumoniae serovar 1 str. 4074
Haemophilus parasuis SH0165
Cellvibrio japonicus Uedal07
4' 0.99
0.51 Saccharophagus degradans 2-40
Desulfotalea psychrophila LSv54
Marinobacter hydrocarbonoclasticus aquaeolei VT8
_l 0.55 Hahella chejuensis KCTC 2396
Psychrobacter sp. PRwf-1
] 1 I__ Psychrobacter sp. 273-4
I P A 1 1Psychrobacter cryohalolentis K5
Acinetobacter sp. ADP1
05 i[fcinetobacter baumannii AB307-0294
Acinetobacter baumannii ATCC 17978
0.99 098 Idiomarina baltica 0S145
Idiomarina loihiensis L2TR
Alkalilimnicola ehrlichii MLHE-1
0.74
Eubacterium rectale ATCC 33656
0.99 [ Desulfitobacterium hafniense DCB-2
1 I-1Desu|fitobacterium sp. Y51
Akkermansia muciniphila ATCC BAA-835
Bdellovibrio bacteriovorus HD100
Pelobacter carbinolicus DSM 2380
Desulfomicrobium baculatum DSM 4028
— 1 o058 0.9 Shewanella halifaxensis HAW-EB4
Pelobacter carbinolicus DSM 2380
Desulfohalobium retbaense DSM 5692
Delftia acidovorans SPH-1
-0, Syntrophobacter fumaroxidans MPOB
Halorhodospira halophila SL1
0.97 Desulfovibrio desulfuricans G20
Syntrophus aciditrophicus SB
Desulfatibacillum alkenivorans AK-01
Bradyrhizobium sp. ORS278
_E Bradyrhizobium sp. BTAil
! Rhodopseudomonas palustris BisB5
0.66 1 I:O.Rs’réodopseudomonas palustris CGA009
Rhodopseudomonas palustris TIE-1
083—————— Oligotropha carboxidovorans OM5
1 Iil_ Nitrobacter winogradskyi Nb-255
Nitrobacter sp. Nb-311A
1 Bradyrhizobium japonicum USDA 110
Silicibacter pomeroyi DSS-3
Dictyoglomus thermophilum H-6-12
Eictyoglomus turgidum DSM 6724
! Thermoanaerobacter tengcongensis MB4
1 [ Thermoanaerobacter pseudethanolicus ATCC 33223
! %I'hermoanaerobacter sp. X514
0.5 —l 0.7 Caldicellulosiruptor saccharolyticus DSM 8903
Desulfotomaculum acetoxidans DSM 771
0.5 Thermotoga maritima MSB8
05 L—— Archaeoglobus fulgidus DSM 4304
Methanosaeta thermophila PT
Pelobacter propionicus DSM 2379
1 Desulfotalea psychrophila LSv54
1 0.95 Anaeromyxobacter dehalogenans 2CP-C
1 Desulfovibrio desulfuricans G20
0.68 Desulfohalobium retbaense DSM 5692
Methanospirillum hungatei JF-1
Pyrobaculum arsenaticum DSM 13514
Pyrobaculum islandicum DSM 4184
1'I'hermoproteus neutrophilus V24Sta
1 Pyrobaculum aerophilum str. IM2
1 Pyrobaculum islandicum DSM 4184
1 —— Pyrobaculum calidifontis JCM 11548
Hyperthermus butylicus DSM 5456
1 oss ro.ggrobaculum arsenaticum DSM 13514
1 Pyrobaculum calidifontis JCM 11548
Pyrobaculum aerophilum str. IM2
1 Pyrobaculum islandicum DSM 4184
1 ——— Thermoproteus neutrophilus V24Sta
Hyperthermus butylicus DSM 5456
! 4|7 Desulfurococcus kamchatkensis 1221n
0.77 ! Korarchaeum cryptofilum OPF8
Aeropyrum pernix K1
Pyrococcus furiosus DSM 3638
Il_ Pyrococcus horikoshii OT3
1 - Pyrococcus abyssi GE5
Methanococcus maripaludis C5
0.85
089 Methanococcus maripaludis C7
0.5 0.99 Methanococcus maripaludis S2
1 Methanococcus maripaludis C6
0.5 0.94 ——— Methanococcus vannieli vannielii SB
1 Methanococcus aeolicus Nankai-3
Methanocaldococcus jannaschii DSM 2661
Metallosphaera sedula DSM 5348
1 Sulfolobus tokodaii str. 7
0.63
1 Sulfolobus acidocaldarius DSM 639
Sulfolobus solfataricus P2
Halorhabdus utahensis DSM 12940
1 Methanosarcina acetivorans C2A
0.96 ﬂ Methanosarcina mazei Gol
—— Methanosarcina barkeri str. fusaro
068 Uncultured methanogenic archaeon RC-I
Methanococcus maripaludis C6
14|l_— Methanococcus maripaludis C7
— 0.86 Methanoculleus marisnigri JR1
[ . Methanocorpusculum labreanum Z
I Methanoculleus marisnigri JR1
0.94 0.5 —l 596 Archaeoglobus fulgidus DSM 4304
Methanothermobacter thermautotrophicus str. Delta H
— Uncultured methanogenic archaeon RC-I
I ! Methanoculleus marisnigri JR1
ols3 Halobacterium sp. NRC-1
Methanoculleus marisnigri JR1
Methanospirillum hungatei JF-1
1_| 0.99 Uncultured methanogenic archaeon RC-I
1 Methanoculleus marisnigri JR1
| Methanosphaerula palustris E1-9c¢
! Methanoculleus marisnigri JR1
Pyrococcus abyssi GE5
' { Thermococcus kodakarensis KOD1
| Pelobacter propionicus DSM 2379
L Pelodictyon phaeoclathratiforme BU-1
rlDesquitobacterium hafniense DCB-2
1 L Desulfitobacterium sp. Y51
Sulfurospirillum deleyianum DSM 6946
Halorhabdus utahensis DSM 12940
0.99 Methanoregula boonei 6A8
M—:Methanosphaerula palustris E1-9¢c
Methanobrevibacter smithii ATCC 35061
rlDesquitobacterium hafniense DCB-2
L 1000 0.98 L Desulfitobacterium sp. Y51
Dethiosulfovibrio peptidovorans DSM 11002
| Parachlamydia sp. UWE25
0.99 0.99 ! Bdellovibrio bacteriovorus HD100
Geobacter sulfurreducens PCA
Bdellovibrio bacteriovorus HD100
Pseudomonas syringae pv. phaseolicola 1448A
oc_)g%zeudomonas syringae pv. syringae B728a
Pseudomonas syringae pv. tomato str. DC3000
Pseudomonas aeruginosa PAO1
(®P8dudomonas aeruginosa UCBPP-PA14
— 0.54 OP8Budomonas aeruginosa LESB58
Pseudomonas aeruginosa 2192
Pseudomonas aeruginosa PA7
L— Pseudomonas entomophila L48
1 1 ¥4 ' Pseudomonas putida KT2440
Azotobacter vinelandii
Pseudomonas stutzeri A1501
1— pseudomonas fluorescens SBW25
— Pseudomonas fluorescens PfO-1
- Pseudomonas fluorescens Pf-5
Neisseria lactamica ST-640
Niflsseria meningitidis FAM18
0-Rdisseria meningitidis 053442
l }\Ieisseria meningitidis 22491
0.56 Neisseria meningitidis MC58
0.9L—— chromobacterium violaceum ATCC 12472
Chromohalobacter salexigens DSM 3043
Vibrio cholerae 0395
Vibrio cholerae 1587
Vibrio cholerae MO10
[ Vibrio cholerae AM-19226
ll?/i%?io cholerae NRT36s
05 Vibrio cholerae 2740-80
Vibrio cholerae O1 biovar eltor str. N16961
a 0.97Vibri0 cholerae MAK 757
Vibrio alginolyticus 12G01
0.99
O.é/ébrio sp. Ex25
5 d/ibrio parahaemolyticus RIMD 2210633
11099 Vibrio harveyi ATCC BAA-1116
Vibrio vulnificus CMCP6
{/ibrio vulnificus YJO16
Vibrio splendidus LGP32
1 -leibrio sp. MED222
- Vibrio splendidus 12B01
Vibrio fischeri ES114
1 ! O'E\Qbrio fischeri MJ11
Aliivibrio salmonicida LF11238
Photobacterium profundum 3TCK
_I-_lPhotobacterium profundum SS9
Shewanella oneidensis MR-1
—1dob -I }Shewanella oneidensis MR-1
Shewanella sp. MR-7
'-[10.79
Shewanella sp.ANA-3
- Shewanella sp. MR-4
| 1 Shewanella putrefaciens CN-32
-[ 1Shewanella sp. W3-18-1
 Shewanella baltica 0S185
— 0'5%'56 .
hewanella baltica OS155
—- Shewanella baltica 0S195
Shewanella denitrificans 0S217
—EZShewanella frigidimarina NCIMB 400
— Shewanella piezotolerans WP3
0s _l_l[oslggwanella halifaxensis HAW-EB4
Shewanella pealeana ATCC 700345
— Shewanella sp. PV-4
6~ SHhewanella sediminis HAW-EB3
—— Shewanella woodyi ATCC 51908
Shewanella amazonensis SB2B
Pseudoalteromonas atlantica T6c
0.93 [ Alteromonas macleodii 'Deep ecotype'
—1 0.59 L lAlteromonas macleodii 'Deep ecotype’
Colwellia psychrerythraea 34H
,—— Pseudoalteromonas haloplanktis TAC125
! Pseudoalteromonas tunicata D2
Psychromonas sp. CNPT3
Proteus mirabilis HI14320
Photorhabdus luminescens subsp. laumondii TTO1
_E Photorhabdus asymbiotica subsp. asymbiotica
Salmonella enterica subsp. enterica serovar Newport str. SL254
 Salmonella enterica subsp. enterica serovar Agona str. SL483
Salmonella typhimurium LT2
Salmonella enterica subsp. enterica serovar Typhi Ty2
OS';I?nonella enterica subsp. enterica serovar Typhi str. CT18
— 093 Salmonella enterica subsp. enterica serovar Schwarzengrund str. CVM19633
Salmonella enterica subsp. enterica serovar Enteritidis str. P125109
1 Sdifonella enterica subsp. enterica serovar Gallinarum str. 287/91
Salmonella enterica subsp. enterica serovar Heidelberg str. SL476
Salmonella enterica subsp. enterica serovar Paratypi A str. ATCC 9150
@&lmonella enterica subsp. enterica serovar Choleraesuis str. SC-B67
Salmonella enterica subsp. enterica serovar Paratyphi A str. AKU_12601
%P7  Salmonella enterica subsp. enterica serovar Dublin str. CT_02021853
[ lSalmonella enterica subsp. enterica serovar Paratyphi B str. SPB7
- Salmonella enterica subsp. enterica serovar Kentucky str. CYM29188
— Salmonella bongori 12149
- Salmonella enterica subsp. arizonae serovar 62:z4,z23:--
r Shigella sonnei Ss046
Escherichia coli E2348/69
Escherichia coli IAIL1
I Escherichia coli 042
Escherichia coli 1AI139
- Escherichia coli ATCC 8739
Escherichia coli K12
Shigella sonnei 53G
Shigella boydii Sh227
— 099
Shigella flexneri 2a str. 301
Escherichia coli HS
Shigella boydii BS512
Escherichia coli F11
Escherichia coli str. K-12 substr. MG1655
1 Escherichia coli B7TA
— [ Escherichia coli B171
Escherichia coli 536
Escherichia coli 0157:H7 EDL933
I Escherichia coli E22
1 d $4 Escherichia coli E110019
I Shigella flexneri 5 str. 8401
Shigella dysenteriae M131649
1t Escherichia coli UTI89
Escherichia coli 53638
Escherichia coli CFT073
il Escherichia coli E24377A
Escherichia coli 0157:H7
Shigella flexneri 2a str. 2457T
Escherichia coli W3110
— Citrobacter koseri ATCC BAA-895
— Enterobacter sp. 638
— Klebsiella pneumoniae MGH 78578
Serratia marcescens Db11
—E) 99
Serratia proteamaculans 568
— Yersinia intermedia ATCC 29909

— Yersinia enterocolitica 8081

0.4



. - S
A38 \'n = =\
v . _— 9/
- " “‘.x‘_ 0 A
ctPA37 @ 5 S o -—I
g S Y g~ -"'/\:—
XY use ¥
- 4
—— z )
| o
P ey 77
<

Figure S9



	ｼｰﾄ #1
	ｼｰﾄ #2
	ｼｰﾄ #3
	ｼｰﾄ #4
	ｼｰﾄ #5
	ｼｰﾄ #6
	ｼｰﾄ #7
	ｼｰﾄ #8
	ｼｰﾄ #9



