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Abstract

Modified bases in nucleic acids present a layer of information that directs biological function over and beyond the coding capacity of the conventional
bases. While a large number of modified bases have been identified, many of the enzymes generating them still remain to be discovered. Recently,
members of the 2-oxoglutarate- and iron(II)-dependent dioxygenase superfamily, which modify diverse substrates from small molecules to biopolymers,
were predicted and subsequently confirmed to catalyze oxidative modification of bases in nucleic acids. Of these, two distinct families, namely the AlkB
and the kinetoplastid base J binding proteins (JBP) catalyze in situ hydroxylation of bases in nucleic acids. Using sensitive computational analysis of
sequences, structures and contextual information from genomic structure and protein domain architectures, we report five distinct families of
2-oxoglutarate- and iron(II)-dependent dioxygenase that we predict to be involved in nucleic acid modifications. Among the DNA-modifying families,
we show that the dioxygenase domains of the kinetoplastid base J-binding proteins belong to a larger family that includes the Tet proteins, prototyped by
the human oncogene Tetl, and proteins from basidiomycete fungi, chlorophyte algae, heterolobosean amoeboflagellates and bacteriophages. We present
evidence that some of these proteins are likely to be involved in oxidative modification of the 5-methyl group of cytosine leading to the formation of
5-hydroxymethylcytosine. The Tet/JBP homologs from basidiomycete fungi such as Laccaria and Coprinopsis show large lineage-specific expansions
and a tight linkage with genes encoding a novel and distinct family of predicted transposases, and a member of the Maelstrom-like HMG family. We
propose that these fungal members are part of a mobile transposon. To the best of our knowledge, this is the first report of a eukaryotic transposable
element that encodes its own DNA-modification enzyme with a potential regulatory role. Through a wider analysis of other poorly characterized
DNA-modifying enzymes we also show that the phage Mu Mom-like proteins, which catalyze the N6-carbamoylmethylation of adenines, are also linked
to diverse families of bacterial transposases, suggesting that DNA modification by transposable elements might have a more general presence than
previously appreciated. Among the other families of 2-oxoglutarate- and iron(II)-dependent dioxygenases identified in this study, one which is found in
algae, is predicted to mainly comprise of RNA-modifying enzymes and shows a striking diversity in protein domain architectures suggesting the
presence of RNA modifications with possibly unique adaptive roles. The results presented here are likely to provide the means for future investigation of
unexpected epigenetic modifications, such as hydroxymethyl cytosine, that could profoundly impact our understanding of gene regulation and processes
such as DNA demethylation.
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Secondary Structure

TET1_Human SWSMYFNGCK£Qr == mmmmmmmm . spsprrfridpssplhekn--------- LEDNLQSLATRLAPIYKQYAPVAYQNQVEYENVATrecrl

TET1 Mouse SWSMYFNgckfgr lapnyplhekq EKNLOELATVLAPLYKQMAPVAYONQVEYEEVAgdcrl

TET3_Human SWSMYFNgckyar: ktprkfrl RKSFQDLATEVAPLYKRLAPQAYQNQVTNEETAidcrl

TET3_Mouse SWSMYFNgckyar- ktprkfrl LRN: '=‘QDLATEVAPLYKRLAPQAYQNQVTNEDVAldcr1

TET2_Human SWSMYYNgckfar kiprkfkll LESHLONLSTLMAPTYKKLAPDAYNNOIE

TET2_Mouse SWSMYYNgckfar kkprkfrl LGSHLONLATVIAPIYKKLAPDAYNNQVEF) pd 1

L0C580376_Sea_urchin SWSMYYNtckfar tprkfkll LSDRFQNMATDLGPLYKRLAPESFNNMVVFE

CG2083_Drosophila SWSMYYNgckyar ktvrkfrlsvk IEDHM‘NLIATLLAPVFKQVCPRSYDNQTKYEHEAsdcr1

v1922996_Nematostella SWNMYFNgckfar------------. sksprkykll-dsskeet-—-------- LERTLEGIATETAPVYSKAAPVAFANC i

gp2_BPCooper_109392355 RTFGYAPrrpi eacsitalgrdypq TEQVLESYADQFAAGLGAIDPELVKRGSDQL-ASV1hd:

FRAAL2749_Faln_111222169 RNFGFTPrrpvyg egcqigrl q EHRVLERWALLLERTLDQIDPSIVARDAQTMTQV-d

GOS_4878734_Mmet_ 139542046 SIFGSLPriarr: forf kkeik TNIIFSFMNDLINIYKKYLPEQYERDIKVIK y

GOS_153646_Mmet 134535573 CIIGSVPrntrmr v t FIKAMVIAGROSLSVIKELTPELYETHRESVLDRVDEQ RFCDLFTSSISN
GOS_9579659_Mmet 135108850 lratr FAGLSKVGKYLWGVYQNCF QKFVGGThdd X PFTTVNVN--
GOS_3272744_Mmet 139110457 MCCLESENLIKKYMPEQYESQKKLIEETt1p ky-RFGKLFTSSTSN--
GOS_4675571 Mmet 139186735 IKAMLMSCLESEKI IKQYMPEQYASQKKLIEETt1p y-REGNLFTSSISN
GOS_4428895_Mmet 140212139 IEETt1p ky-RFGNLFTSSISN
JBP1_Tbru_ 6018041 GIAGYFDYIGtpY—mmmmmmmmmmm elkcrktsftyehtk-—m-mm-mm-mm-] EWRSVFPMIDYTSAIYKAALPDHWKAQDAAVPDY r-THGSPFSTLTVN--
JBP2_Tbru_72391588 GILGYYDylnnpt rkcrmteftrri IIGPCGELLQLLDQLYKENAPDHYELQRRVI yM-LENTVFSTVSVN--
Tc00.1047053506605.229_Tcru_ 71662347 GIVGYYDylnnp grkcreteftrk DSCEPFLVALNKLYSECAPTHYKLQRTAT Yq-LENTVFSTMTVN
Tc00.1047053510357.10_Tcru_71421637 GIAGYFDyrgsp 1 VFPMIDYVSATYKAVFPEQWAAQDAAVPDT T-THGSPFSTLTVN
JBP1_Cfas_6018043 elkarktaftyehek FPLVDYVSEIYK: AQDSATPDT r-THGTPFSTLTIN
GOS_9294781_Mmet_ 135380621 KWDKCIPFIEEIDKQFSIHIPDRHKVOLERASLT-kd £q-IKNTAFSTITIN.
GOS_3208587_Mmet 139987906 MYSQAIPYLOSISKLFEEFLPERW( Tsed £k-IHGTVFTTITVN

GOS_7711251 Mmet 136831790
GOS_9234698 Mmet 135432669
GOS_464085_Mmet_144014002
GOS_8006756_Mmet 136547457
GOS_8124242_Mmet_ 136439712

hlpcrlthftrtnfd.
NIMGYFDrwsislrasfkragmkp-ptrcritsftsrfpe -

NIIGYMDtwtighkymfsq

NLR-dk-

£k-IPNTSFSTVTIN:

ikpavrrsyftqnnyd

'TPMKSLVKHIDAQYKKLAPVQYKKQRAKADET:

GOS_398524_Mmet_144068378 NIIGYFDkrdrnl------- gan--apperttaftsqgue-——-——=--=--- KWNNVVPLIKNIDLQFKRLIPSNHRIQYDRANKT-~d £v-INGTAFSTVTIN.
GOS_137212_Mmet 134552279 NIFGFF 1gkkp-dvdvrecr KYKKTLPLIKEIDRLYAKLVPVQYKKQKKKARST--h £k-IDNTAFTTITTN.
GOS_1490958_Mmet 143037129 GVVGFMDkSamir------=--=----; yorktaftkkyfd------------= NYQEGLPFVKFVDEQYKKLCPEYYNROKNIAEGT! yv-IPDTSFTTVTVN
CC1G_03999_Ccin_169848807 GVACFA! plksksgik VDEMEESLALVGAILSVVHPELYEIGCHVMNEMr peq v1k-TWASPFTALSLI
LACBIDRAFT 316849_Lbic_170117859 GIVNLSPswfsqghegpedpl————rasadlqepanst --------------- YLONVLLANAIVGAIYAVIQPDLFESGLATFEKLanh 1ddpi. ialr-VWATPFTGLSVI
CC1G_09735_Ccin_169868221 GVATF TRDMTESFAVLGGVIAITQPWLFNAGLEVLESLh-rrtfpvdnaetld=—--=-—=-=m-—-==mv. 2iln-FWSNPFTAFSVI--
CC1G_09735_Ccin_169868221 GNALRGGtaklelcnipdgarrpa- 1cp1flgpdsamy1k ------------- FLEEMQESFAVLGGILAVTHPWLFDAGLSILSSLe-hgkidisgpenll-—mmmmmmmmmmmmmmmmmy dv1s-FWSSPFSKFELV--
CHLREDRAFT 179132 Crei_ 159485382 GOAVRLQppwqlcprrr: pfg TEEALEEMCTAVWEAAVQIAPYLTKYRDEFLSAWGIrq: MT
CHLREDRAFT 193135 _Crei 159480130 GNALIQNdgkaisk rarvt DVSLORLAETVWSVVEKRLSFMPAYRDLVITEQGkp £m-LGATATNIISLT:
CHLREDRAFT_180688_Crei 159491750 ARPRVSCkyadqr} tedaat IETMCRTVWGAAVEVFPFLEECRDVFLSPVgkg YDGTMTMOVSVT—-
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Ngrul000004275_Ngru_Ngrul000004275
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Ngrul000012827_Ngru Ngrul000012827
Ngrul000013068_Ngru Ngrul000013068
Aanol1000002837_Aano_Aanol000002837
Aanol000006794_Aano_Aanol000006794
Aanol1000008654_Aano_Aanol000008654
Aanol1000001260_Aano_Aanol000001260
Aanol1000010511_Aano_Aanol000010511
Aanol1000003820_Aano_Aanol000003820
Aanol1000005385_Aano_Aanol000005385
Mpus1000003041_Mpus_Mpus1000003041
Mpus1000008227_Mpus_Mpus1000008227
Aanol1000005614_Aano_Aanol000005614
PHATRDRAFT 50200_Ptri 219129852
PHATRDRAFT 42626_Ptri 217411154
PHATR_44207_Ptri_219113839
0t10g03170_Otau_116060216
OSTLU_93380_Oluc_145351687
THAPSDRAFT 21769_Tpse_ 220975450
Aanol1000005432_Aano_Aanol000005432
ALKB_Ec_113638
ALKBH3_Hsap_21040275
Aano1000003820_Aano_Aanol000003820
CIMG_06114_Cimm_: 119182137

ATEG 08110_ _Ater_ 115433188
AnO9q03EEOiAn1g714524Z116
AN3951.2_Anid_ 67526987
BC1G_08942_Bfuc_154305295
CHGG_06386_Cglo_116193337
LACBIDRAFT 313729 _Lbic_170093061
CNBL2390_Cneo_134117982
SNOG_03244_Pnod_169600785
Franeanl_7129 Fsp._ 158318848
GobsU_| 010100005758 _Gobs_168699004
EllnB01002514 Blin_ 62423906
AVinDRAFT_5847_Avin 67153576
Acry_3179_Acry_ 148243704
An18g01550_Anig_ 145254402
CC1G_09674_Ccin_169866364
CC1G_09656_Ccin_169866328
CC1G_09671_Ccin_116499174
CHLREDRAFT_153458_Crei_159485224
Dpull000012176_Dpul_Dpull000012176
Dpull000004224_Dpul Dpull000004224
FG09449.1_Gzea_42553402
LACBIDRAFT_325982_Lbic_164645299
LACBIDRAFT 328485 Lbic_170102781
LACBIDRAFT_315778_Lbic_164646975
NCU09412_Ncra 85091137
Ngrul000002312_Ngru Ngrul000002312
Ngrul000008142_Ngru Ngrul000008142
Ngrul000013028_Ngru Ngrul000013028
Pc13g02810_Pchr_211583340
PHYPADRAFT_169264_Ppat_162672410
Pplal000002318_Ppla_Pplal000002318
Pram1000011751_Pram Praml000011751
Ps0j1000008776_Psoj_Psojl1000008776
Smoel000018380_Smoe_Smoel000018380
Smoe1000018266_Smoe_Smoel000018266
TSTA_016850_Tsti_ 218717189

P4H Crei_159794881
MONBRDRAFT_31538_Mbre_167519270
OSTLU_32491_Oluc 145348837
QSTLUﬁl7228701u07145351789
0t07g00920_Otau_116058658
OSTLU_28402_Oluc_145356086
OSTLU_28816_Oluc_145341417
0t01g02080_Otau_116000439
PHATRDRAFT_47703_Ptri_ 219123239
PHATRDRAFT_43074_Ptri_219110259
PHATRDRAFT_37198_Ptri_ 219122046
PHATRDRAFT_42585_Ptri 219109682
PHATRDRAFT 49155_] Ptrl 219127159
AanolO000059377Aan07Aan01000005937
STIAU_4281_Saur_ 115375244
MXAN_2402_Mxan_108763376
Syncc9902_1289_Syn_78184862
BL107_13860_Syn_116070736
Syncc9605_1181_Syn_78212712
consensus/80%

consensus/70%

consensus/85%

consensus/75%
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PMGYMCKdA igk NETAELLSDHCRNLLRMCNERVYKKISELKEDKE £ pCICFNILEHDLE--
PFNYVTAd-1sqel 1 IVNPQINYYISKLLTCVSSRTINYLVSLNDSYy 1nnclypSTAFNSLKPSND
SFLFKTthlfnel q TKIINLLKNYVLEILK! FLEKYNSSDf1 iypTVCFNFLDKSVD
PCVFIAAd ti ENLLFKLGKIGSKLMEILSPFTMNFLSSLDPETf1- hd1£pI-SATNFMIPGN:
PMNYITsd-lktql, 1 IGIVNPMLDETITAALEILSPRTINYLTSLPHPYhi. 1nnciypSTAFNYLEPQIE--
PMGYKCAdsfrfelvd tk KQIQALLHDTFQOHILELANPKLFAKLSKLTERGQt- PVVCFNMIPTRNESY
NGIYPVKt-ittngsi 1 LHELNDKCGPFVLDKLKHINKNMFNKLDNINEDTk yk-ifakypTLALNVSHNENYni
NSIEIVAg-isdennt 1 DNLTNCCESFVLDKLWHLNRSMYNKLDTIEEKTk fk-tyakypSLALNLLCKENYng
GMCVGL f--al HPQMTRVLTRWcrgtlprtr‘ PFSSLQVN
GMVLGLC p--nrsgg q ASQQCPQLTK dA-KFRYGSIQVN-
YNAAGOK: knaak LAKHRAVWDLAVAALaevd Y-AETFTSLAVT:
SACVGVV: rshg SRSRPGLTRELVRFgkahl PA-GFKFTSIQLN:
GLVLGAV: rghggmrvsg THERPRLAKLLCDVfrahap: dP-AFRFTTIQIN
TF: p- gprq EALATAVFALEKSIiaekf P! PSTMCAVN.
GMCL f-vlggvg YPELTTLVTKWvtttl P!
PPSPGON rrrrmer YRAVWELARDVL av.
RARAT! dp FRDLKRAALAVLRWA dp-
SFTLSR g gsradal FPALADAVFALEEATL P
RD. P lpranrl FPDLVQAVFALEASLsehnl igihrkr. g
SF: Pg 1 PELMRAAFELETAL !
YLVLOT! d1 YYNHLRKACRELMD! d
VLKREC P dp ESLKLACEDLMRA
VLKREL p dp YAKLKDACERLMRT'
DGIPLGN: t 1 FPELSRSVFLLEQATidattppipsadgmhrqdl
RACVERM: LLADAAAWKRLLR
AMTNCGH1 'TTHRQGYLYSPIDPQTNKPWPA---MPQSFHNLCORAATA:
LTAWYGEL - PVLRTLKNRIEENT
CKMACL KWDHVH--SLY; AGAAPTPA-ALAAAARDAHAACAAADASlpaf
LTSHFAVNf MPYK~--~-YIVAV---DSRPFSET-PSFLLRALGRI
LTCHF. MPYK---YVVSV---DSKGFDDA-PDVVLRALGRLTWATEKavkg:
LTAHFAVny /- ASKAFNEA-CPPILRAMGRLTWASKQav1aagdt
LTAHFVTnf PYK---YVVSV---DSRGFSEA-CDPVLRALGRLTWATKNavrsqgg
VTAHFASnf PYK---FL EDA-PVPILOAMORMTWAGQOa
YTRHFQONf. RYK-—-FGVTV---QSKGFDEA-PDITLRALORLIWAKQ fmrtlt
LFDDSLKn1 DSWGA TVPFD! VIKARDLIQSRILAalni
LAQHFAV) PYK---YNVDT---LSVPFDQS-PSCVMAALNLISSGTSDV 1k,
YCRHFNVny MPYK---FIAAT---DSHPFEGA-ARPINATRSRLIWATKLlaagetarqriapnstnyhalfagqtekimgepth---pLEFNEVLALGYF-
ATWDDD. NVILTTAKDELGLP-1i: TADLHSLLVYE
PEWDEFL DAVATVQRDLGLE-~} ESHLYNLLLYE
DNWTGAL NESLGCLSAALGIP-adat. VRAEL VYG:
PKWQSVL ERALDRIGRDLGLP-pggr FKAELHNLLVYA.
RHWARTL EDILARVSDGLGVD- P IDAEFYKLLIYD
PLWQQOM: DDVVDDAVTGLGLTaqsd VOAELYKLLIYE:
PRWITWL TVFKTVWDSLGVApyttr- ELYKLLVYE
PEWTGWL TVLKTVWNSLGVApytsk ELYKLLVYE
DPFAEWV- EYKVLTDVWKGLGVAtpstk- EFYKLLIYK
QDWDATV- RRLTADVARALLGVYgCG VEARLYKLLVYE:
TFFGQT v 'ARDGLRQLGVSdnelpl I
NPFYETI QSLMEITLKRSKIDvdaig AEACFKEMVLYQ
PEWHKF! VLODTATGLC LAKPYKLLLCE
PAWTQY' DLSVDVVCKALGVS--qk ELYKLLLYE.
PAWEPYT QNLAMTSVWQGLGVprstl PKCELYKLLLYEtg
PEWNIWL )TRMREELLRKVLP-ed VAFKLSKLMLWEac
ORWPGY RHLCSHVAADLGIK- IRAEIYKMLIYE
PRWDSST VRKVKAKLGILnekki. DFS-LSKMILHE
PNWEDMI DELVGNQIKKGL dkei 'N-LYKLLLYE
QHWKQYT DNLVEKQVKPGLGIH-SSV VRNSLYKLLLYE:
PNWDNYT KRACTCVARDLGVD- P VSAELYKMLIYE
PDFLTRV: ORTADRAVKVLEGN- q VEANLYKLLFYE:
PAWDPFL RVVOEICTTLGVNi. PRCELYKLLLYE
PLWKAGM: DTLSEITAGRLGYK--gV: MQCKLYKLLLYG:
MTW LCOLIADRLGYR--dip QCVLYKLLVYG-
PDFFSK LDMAVPAMEELGIDagal DVRLYKLLLYE
PEFLAKT AYDIASAAL gsli LGVKLYKMLLYE:
PLWKAQL DNFKKEAITGLGLT: VKAELYKLLIYE:
GTWF: EDSVISKIEKRVAQVtmipl NHEGLQVLHYH
GTWWYPL P! AAVHILKWYQVRe-
GTLWLGAT: d "VKSVYDAHARGvtrd ARSGVEFWA--—-
STFWIEHdyyapetgff psrrenk- DMVKD ASRAEEV RARYA
GSRWL d ERAARAVFERYAKGweyd T
LEYLAREt£ REAAARAERDAGARDederaryd O
SAFWTPRE: laapr TEALAGGCAAALGLAAd DALAGAEWWIQDva
SAFWCPVd, fdapr EAAIGALARSGRATast. ARIVGAEWWIQDva
RGYYSYFmd pssqqtprnvl DVVMNYVLPAVETH1ggpt DGICGFEWWIHTTE
RTFWVPSa fspr THHT TSGAEWWVQIrE
VTYFCPSG PP LEALALDIFRKHTEHL TLVld
ETFWLDASt dlehccl LEKLAWHIYRNQINEyk1lqgd DL
SPYFSYLip--=======mmmmmmmm e ldpetgrneygt IGSIIRRIQRQIAEWkpl QCTYCEMWAHNr;
AGFFSYVhsiad TRVAARALRGL

TNVVEE lhALHPRvar IAGVEWWLSRmf

EDIILTLRPHIag

QOAAMDTYLHQOHLRP1vSp

DOAVMEHYLSEFLRP11.

2a. Phyletic distribution of the TET/JBP family of proteins

#; Tet/JBP family; bacteriophage gp2 subfamily

i gene_name
111222169 FRAAL2749
94100516 Nigel 2
109392355 Cooperp2

GOS_3272744
GOS_4675571
GOS_4878734
GOS_ 4428895
GOS_3046279
GOS_153646
GOS_9579659

#;Tet/JBP family; JBP subfamily
gi

_name
JBP1
JBP1

22 LinJ09.1540

JBP1
LmjF09.1480
Th11.01.5220
Th927.7.4650
LbrM14_v2.0040
LinJ14.0040
3664 LmjF14.0040

07 jbp2

Tc00.1047053510357.10 832  Trypanosoma cruzi strain CL Brener
Tc00.1047053506753.120 831  Trypanosoma cruzi strain CL Brener
Tc00.1047053508859.74 1086  Trypanosoma cruzi strain CL Brener
7 Tc00.1047053506605.229 986  Trypanosoma cruzi strain CL Brener
1 08 LbrM09_v2.1540 813  Leishmania braziliensis MHOM/BR/75/M2904
Sequences from marine metagenomes that are closer to the JBP subfamily
399879 GOS_3208587 293 rine metagenome
36831 GOS_7711251 346  marine metagenome
135432668 G0S_9234698 420  marine metagenome
4 GOS_464085 412 marine metagenome
7 GOS_8006756 320  marine metagenome
9 Gos_ 8124242 286  marine metagenome
83 G0S_398524 329  marine metagenome
22 GOS_137212 298  marine metagenome

length Species
277

: Acidiphilium

Frankia alni ACNl4a
322 Mycobacterium phage Nigel
Mycobacterium phage Cooper

marine metagenome
137  marine metagenome

201  marine metagenome

107  marine metagenome

235  marine metagenome

182 marine metagenome

181  marine metagenome
length Species

811  Crithidia fasciculata

827  Leishmania tarentolae

814  Leishmania infantum JPCMS5

839  Trypanosoma brucei

814  Leishmania major strain Friedlin
839  Trypanosoma brucei TREU927

322
from marine metagenomes that are closer to the gp2 subfamily

1077  Trypanosoma brucei TREU92

1098 Leishmania braziliensis MHOM/BR/75/M2904

1022  Leishmania infantum JPCM5

1022 Leishmania major strain Friedlin

1098 Leishmania tarentolae

cryptum; Anid : Aspergillus nidulans; Anig

class

actinobacteria
dsDNA viruses,
dsDNA viruses,

class

euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida
euglenozoa>kinetoplastida

no RNA stage>caudovirales
no RNA stage>caudovirales

QAVVDRYLDEALLPlatpf

..h.o.

: Aspergillus niger; Ater

GenBank_annotation

: Aspergillus terreus; Avin : Az

hypothetical protein FRAAL2749 [Frankia alni

hypothetical
hypothetical
hypothetical
hypothetical
hypothetical
hypothetical
hypothetical

GenBank_annotation

J-binding protein [Crithidia fasciculata].
J-binding protein [Leishmania tarentolae].
DNA J-binding protein, putative [Leishmania i
J-binding protein [Trypanosoma brucei]

DNA J-binding protein, putative [Leishmania m
chaperone protein DnaJ [Trypanosoma brucei TR
SNF2 DNA repair protein, putative [Trypanosom
j-binding protein, putative [Leishmania brazi
j-binding protein, putative [Leishmania infan
j-binding protein, putative [Leishmania major
[Leishmania tarentolae].
DnaJ chaperone protein, putative [Trypanosoma
DnaJ chaperone protein, putative [Trypanosoma
SNF2 DNA repair protein, putative [Trypanosom
SNF2 DNA repair protein, putative [Trypanosom
DNA J-binding protein, putative [Leishmania k

hypothetical
hypothetical
hypothetical
hypothetical
hypothetical
hypothetical
hypothetical
hypothetical

J-binding protein 2

gp2 [Mycobacterium phage Nigel].
gp2 [Mycobacterium phage Cooper].

GOS_3272744 [marine mets
GOS_4675571 [marine meta
GOS_4878734 [marine meta
GOS_4428895 [marine meta
GOS_3046279 [marine meta
GOS_153646 [marine metag
GOS_9579659 [marine mets

GOS_3208587 [marine meta
GOS_7711251 [marine meta
GOS_9234698 [marine meta
GOS_464085 [marine metag
GOS_8006756 [marine meta
GOS 8124242 [marine meta
GOS_398524 [marine metag
GOS_137212 [marine metag
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143037129 GOS_1490958 255 marine metagenome hypothetical protein GOS_1490958 [marine meta
135639857 GOS_9010290 279 marine metagenome hypothetical protein GOS_9010290 [marine meta
7245605 GOS_7342633 288 marine metagenome hypothetical protein GOS_7342633 [marine meta
140226134 GOS_4085697 262  marine metagenome hypothetical protein GOS_4085697 [marine meta
89 GOS_2357195 297 marine metagenome hypothetical protein GOS_2357195 [marine meta
7 GOS_4016360 255 marine metagenome hypothetical protein GOS_4016360 [marine meta
7 GOS_4034694 235 marine metagenome hypothetical protein GOS_4034694 [marine meta
137707555 GOS_6884863 252 marine metagenome hypothetical protein GOS_6884863 [marine meta
823 GOS_6711763 252 marine metagenome hypothetical protein GOS_6711763 [marine meta
467972 GOS_15194 215 marine metagenome hypothetical protein GOS_15194 [marine metage
945987 GOS_3470977 252 marine metagenome hypothetical protein GOS_3470977 [marine meta
10203033 GOS_4682654 213 marine metagenome hypothetical protein GOS_4682654 [marine meta
3954623 GOS_4760684 220 marine metagenome hypothetical protein GOS_4760684 [marine meta
3636850 GOS_8203392 303 marine metagenome hypothetical protein GOS_8203392 [marine meta
39914055 GOS_5217427 187 marine metagenome hypothetical protein GOS_5217427 [marine meta
1398 GOS_4792986 234 marine metagenome hypothetical protein GOS_4792986 [marine meta
1394 GOS_3023932 201 marine metagenome hypothetical protein GOS_3023932 [marine meta
1381 GOS_3925851 277 marine metagenome hypothetical protein GOS_3925851 [marine meta
1 GOS_4404681 197 marine metagenome hypothetical protein GOS_4404681 [marine meta
7 GOS_6664660 307 marine metagenome hypothetical protein GOS_6664660 [marine meta
7 GOS_6830377 256 marine metagenome hypothetical protein GOS_6830377 [marine meta
T GOS_3328063 264 marine metagenome hypothetical protein GOS_3328063 [marine meta
7 GOS_6903293 181 marine metagenome hypothetical protein GOS_6903293 [marine meta
3 38 GOS_7634231 196 marine metagenome hypothetical protein GOS_7634231 [marine meta
1402 GOS_3689741 142 marine metagenome hypothetical protein GOS_3689741 [marine meta
1384 GOS_3249419 218 marine metagenome hypothetical protein GOS_3249419 [marine meta
6 GOS_8011616 215 marine metagenome hypothetical protein GOS_8011616 [marine meta
103 GOS_5745746 193 marine metagenome hypothetical protein GOS_5745746 [marine meta
9 GOS_3986906 198 marine metagenome hypothetical protein GOS_3986906 [marine meta
GOS_4292923 186 marine metagenome hypothetical protein GOS_4292923 [marine meta
GOS_1154576 161 marine metagenome hypothetical protein GOS_1154576 [marine meta
GOS_1074871 183 marine metagenome hypothetical protein GOS_1074871 [marine meta
GOS_8922744 171 marine metagenome hypothetical protein GOS_8922744 [marine meta
GOS_454485 156 marine metagenome hypothetical protein GOS_454485 [marine metag
#;Tet/JBP family; transposon-associated subfamily; note some could be fragmentary
gi e_name length Species class GenBank_annotation
CHLREDRAFT_190891 494 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas reinhardtii]
CHLREDRAFT_180688 813 Chlamydomonas i i viridiplantae>chlorophyta predicted protein [Chlamydomonas reinhardtii]
CHLREDRAFT_179120 693 Chlamydomonas i viridiplantae>chlorophyta predicted protein [Chlamydomonas reinhardtii]
CHLREDRAFT_191666 1887  Chlamydomonas i viridiplantae>chlorophyta predicted protein [Chlamydomonas reinhardtii]
CHLREDRAFT_ 179132 270 Chlamydomonas i viridiplantae>chlorophyta predicted protein [Chlamydomonas reinhardtii]
CHLREDRAFT_181150 345 Chlamydomonas i viridiplantae>chlorophyta hypothetical protein CHLREDRAFT 181150 [Chlam
CHLREDRAFT_193135 444 Chlamydomonas i viridiplantae>chlorophyta hypothetical protein CHLREDRAFT 193135 [Chlan
CHLREDRAFT_187843 249 Chlamydomonas reinhardtii viridiplantae>chlorophyta hypothetical protein CHLREDRAFT 187843 [Chlan
7 CHLREDRAFT_180874 604 Chlamydomonas reinhardtii viridiplantae>chlorophyta hypothetical protein CHLREDRAFT 180874 [Chlan
car1000013584 Vcar1000013584 842 Volvox carteri viridiplantae>chlorophyta estExt_fgeneshd_pg.C_1090014
9845768 CC1G_10133 327 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
9855325 CC1G_02065 431 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
986199 CC1G_13531 387 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
169868182 CC1G_10451 429 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
7 CC1G_08110 452 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayan
€C16_10221 384 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
CC1G_12863 306 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
169857284 CC1G_10220 377 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
18563 CC1G_12955 347 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
9476 CC1G_12709 389 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
888 CC1G_07251 621  Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
392 cClG_12947 389 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
CC1G_13149 387 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_02774 404 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_02483 351 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
96 CC1G_05589 413 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
)38 CC1G_04140 598 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
587 €C1G_07039 406 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
758 CC1G_12677 406 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
70 CC1G_13537 364 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_05497 400 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_11683 405 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_10670 316 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
€C16_10225 362 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
cC1G_02771 368 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_12948 568 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_13133 196 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_09395 342 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayan
CC1G_13154 365 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
€C1G_12619 297 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
CC1G_03999 409 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_12549 356 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_13115 383 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_11467 224 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_10425 653 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
€C1G_13092 633 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayar
CC1G_09735 1008  Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
CC1G_12944 460 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis cinerea okayam
LACBIDRAFT_310759 403 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
170 LACBIDRAFT_315476 363 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_325387 1395 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_304732 361 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
T7¢ LACBIDRAFT 330629 740 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
T7¢ LACBIDRAFT 325753 290 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_335309 525 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
170 LACBIDRAFT_298034 291 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_330369 377 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_318383 291 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 329024 359 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17 LACBIDRAFT_ 310603 334 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_331944 263 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_316488 184 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_318984 240 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_312548 342 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT 324729 393 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 332549 302 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_306923 205 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_302545 218 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_306943 171 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_302976 145 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 309595 219 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 309600 204 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_329738 549 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_321468 292 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_330630 429 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_329780 425 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT 313413 435 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 299476 435 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_335138 431 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
170 LACBIDRAFT_306265 363 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_336317 208 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_298319 236 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 308407 112 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 307783 135 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_332267 734 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_329685 384 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_321006 190 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_303791 265 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
T7¢ LACBIDRAFT_ 329093 236 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
T7¢ LACBIDRAFT_ 296330 352 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_316849 363 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT 316719 363 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_306859 206 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_298012 403 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17 LACBIDRAFT 334833 2352 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 292649 1175 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_336255 329 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17 LACBIDRAFT_308573 164 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
17¢ LACBIDRAFT_306697 340 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_306858 176 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
7 LACBIDRAFT_ 329026 359 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
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LACBIDRAFT_ 312551 342 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicolor S238N-H82
MPER_00118 144 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER 00118 [Moniliophthc
MPER_03117 215 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER 03117 [Moniliophthc
MPER_05994 212 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_ 05994 [Moniliophthc
MPER_14848 59 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_14848 [Moniliophthc
MPER_02368 162 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_02368 [Moniliophthc
MPER_09421 189 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_09421 [Moniliophthc
MPER_08327 214 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER 08327 [Moniliophthc
MPER_12620 343 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_12620 [Moniliophthc
MPER_03319 194 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER 03319 [Moniliophthc
MPER_02669 134 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER 02669 [Moniliophthc

#; Metazoan JBPs; note some could be fragmentary

gi gene_name length Species class GenBank_annotation
Caps1000002965 Caps1000002965 317 Capitella spI metazoa>annelida e_gwl.399.55.1
Caps1000002966 Caps1000002966 96 Capitella spI metazoa>annelida gwl.399.56.1
Caps1000002966 Caps1000002966 96 Capitella spI metazoa>annelida gwl.399.56.1
Hrob1000003849 Hrob1000003849 324 Helobdella robusta metazoa>annelida 66924
198433354 L0C100181878 1706 Ciona intestinalis metazoa PREDICTED: similar to Protein TET2 [Ciona intestinalis]
156389231 NEMVEDRAFT_v1g22996 256 Nematostella vectensis metazoa>cnidaria predicted protein [Nematostella vectensis]
Dpull000021061 Dpull000021061 402 Daphnia pulex metazoa>crustacea estExt_GenewiselPlus.C_670028
5977068 10C580376 1938  Strongylocentrotus purpuratus metazoa>echinodermata PREDICTED: hypothetical protein [Strongylocentrotus purpur
07 0 L0C412878 2736 Apis mellifera metazoa>hexapoda PREDICTED: similar to CG2083-PA [Apis mellifera].
24656270 €G2083 2252  Drosophila melanogaster metazoa>hexapoda CG2083 CG2083-PA [Drosophila melanogaster].
91082153 LOC658580 1300  Tribolium castaneum metazoa>hexapoda PREDICTED: similar to CG2083-PA [Tribolium castaneum]
T9ig1000002771 Lgigl000002771 416 Lottia gigantea metazoa>mollusca e gwl.5.477.1
TRIADDRAFT_52488 687 Trichoplax adhaerens metazoa>placozoa hypothetical protein TRIADDRAFT 52488 [Trichoplax adhaeren
BRAFLDRAFT_255656 159 Branchiostoma floridae metazoa hypothetical protein BRAFLDRAFT 255656 [Branchiostoma flor
BRAFLDRAFT_185107 326 Branchiostoma floridae metazoa hypothetical protein BRAFLDRAFT 185107 [Branchiostoma flor
BRAFLDRAFT_ 255656 159 Branchiostoma floridae metazoa hypothetical protein BRAFLDRAFT 255656 [Branchiostoma flor
L0C570833 769 Danio rerio metazoa>vertebrata>actinopterygii ~ PREDICTED: similar to CXXC finger 6 [Danio rerio].
LOC556972 1246  Danio rerio metazoa>vertebrata>actinopterygii ~ PREDICTED: similar to CXXC finger 6, partial [Danio rerio]
LOC570335 2058 Danio rerio metazoa>vertebrata>actinopterygii PREDICTED: similar to CXXC finger 6 [Danio rerio].
MGC22014 1660 Homo sapiens metazoa>vertebrata PREDICTED: similar to CXXC finger 6 [Homo sapiens].
CXXC6 2136 Homo sapiens metazoa>vertebrata CXXC finger 6 [Homo sapiens].
D230004J03Rik 1713 Mus musculus metazoa>vertebrata PREDICTED: hypothetical protein LOC194388 [Mus musculus].
Cxxc6 2007 Mus musculus metazoa>vertebrata PREDICTED: CXXC finger 6 isoform 1 [Mus musculus]
CXXC6 2136  Pan troglodytes metazoa>vertebrata PREDICTED: CXXC finger 6 [Pan troglodytes]
LOC471263 2142 Pan troglodytes metazoa>vertebrata PREDICTED: hypothetical protein [Pan troglodyte:
L0C459329 1716  Pan troglodytes metazoa>vertebrata PREDICTED: similar to MGC22014 protein [Pan troglodytes
LOC680576 991 Rattus norvegicus metazoa>vertebrata PREDICTED: similar to CXXC finger 6 [Rattus norvegicus]
RGD1311625_predicted 1947  Rattus norvegicus metazoa>vertebrata PREDICTED: similar to CG2083-PA [Rattus norvegicus].
RGD1561966_predicted 1667  Rattus norvegicus metazoa>vertebrata PREDICTED: similar to CXXC finger 6 [Rattus norvegicus]
Cxxc6_predicted 2006  Rattus norvegicus metazoa>vertebrata PREDICTED: similar to CXXC finger 6 [Rattus norvegicus]
GSTEN:00031114:G:001 2294 Tetraodon nigroviridis metazoa>vertebrata>actinopterygii  unnamed protein product [Tetraodon nigroviridis]
7 0016497:G:001 1615 Tetraodon nigroviridis metazoa>vertebrata>actinopterygii  unnamed protein product [Tetraodon nigroviridis]
7 0033468:G:001 400 Tetraodon nigroviridis metazoa>vertebrata>actinopterygii  unnamed protein product [Tetraodon nigroviridis]

#; Tet/JBP family; Naegleria-specific subfamily

gi Domain architecture  gene_name length  Species class GenBank_annotation
Ngrul000008499 Ngrul000008499 584 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 27000062
Ngrul000004275 Ngrul000004275 322 Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 1463000001
Ngru1000014031 Ngrul000014031 212 Naegleria gruberi heterolobosea estExt_fgeneshNG_pg.C_250123
Ngrul000012731 Ngrul000012731 208 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 168000002
Ngrul000009725 Ngrul000009725 175 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 42000010
Ngrul000002001 20GFeDO+chromo Ngru1000002001 576 Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 4000149
Ngrul000012827 Ngrul000012827 303 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 267000002
Ngrul000013068 Ngrul000013068 254 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 121600000
Fasta sequences of predicted JBP/TET family proteins in eukaryotes with incomplete genomes and not in or fasta
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>gi|Caps1000002965 |ref|jgi|Capcal |102094|e_gwl.399.55.1
MNSDSYNEDREGPYYTHLGAGPTVPAIRELMEKRMNITGDALRIEKVIYTGREGKSPQGCPVAKWILRRSSKDEKCMVIVRQRPGHTCPTAIMVIAIVVWDGIPETQATGLYDYLRHTLPDNGHETERRCGTNEKRTCACQGWSE TFGCSWSMYFNGCKYAKSSDSKVHRFRL
>gi|Dpull000021061|ref|jgi|Dappul |200491|estExt_GenewiselPlus.C_670028
MEQRTGLAGRAIRFEKIIYTGKEGKTAQGCPIAKWIIRRSSLEEKVLCLIKERRGHRCQTTWLIVISVAWEGLALRDSDYLYGELVYRLNAHGVATNRRCATNEDRTCACQGLDPDTCGASFSFGCSWSMFF KFARSKQQTVRKFRLTDESQEADMGDRLQRFATAIAPLYKRIAPL
>gi|Hrob1000003849 | ref | jgi|Helrol| 66924

MKFVGAYDEALDGPFYTHLGTAPSIAHIRRIMIDRLMIKDNELRIEKVIYTGKEGKSLQGCPVAKWIL! (ALVIVRSIKHHYCKNSVIIIGICLWDGLPEEHATQLYDYLRMTLPKC, TNEKRTCACC FSFGCSWSMYYNGCKFARSASPRKFHLK
>gi|Lgigl000002771|ref|jgi|Lotgil|106626|e_gwl.5.477.1

MFCRTGAVGKALRIEKVQYSGKEGKSSQGCPIAKWI IRRSGLDEKFLCIVKRRKGHFCDKTY IVINL! PADTADELYNHLTSSLTKNGFETERRCGTNEKKTCACQGIDLVKRGASFSFGCSWSMYFNGCK FKLKDTSKEEELDSRLQSLASIVGPLYETMAPDAE
>gi|Ngrul000008499 |ref|jgi|Naegrl|68183|fgeneshNG_pg.scaffold 27000062

MSINTTFNQKTTQSGEPPMMMRMTNSSTPPLTPKNCLPIFVYNDYGKLIREEQQQPTDIT QTPLSVSPFQPLLPIPNFSHAFIVGNLPPSVS NRKMSEKPKNNSAPSKIMHQLELSVLNNORRIAPKGPLADISNIQLPQQESTNKSNNTTPKKE
>gi|Ngrul000004275 | ref|jgi|Naegrl|55029 | fgeneshHS_pg.scaffold 1463000001

MTTFKQQTIKEKETKRKYCIKGTTANLTQTHPNGP TTTLLDSGGGINKKSLLONLLSKCKTTFQQSFTNANITLKDEKWLKNVRTAYFVCDHDGSVELAYLPNVLPKELVEEFTEKFESIQTGRKKDTGYSGILDNSMPFNYVTADLSQELGQYLSEIVNPQINYYISK

>gi|Ngrul000014031|ref|jgi|Naegrl|79850|estExt_fgeneshNG_pg.C_250123
MFLRNILPENTTTEVTNILDKINQRRSKENYYIGSWGKSSSFLFKTNDTIFNELSSQFIKIINLLKNYVLEILKFGNNKMRKFLEKYNSSDFLSIYPTVCFNFLDKSVDENRILHIHPDKEDTGTSLIFYFGKFKGGAISFPELNFKLMVQSADVLLFDGKNNLHAVESLHGKDDVRYSY
>gi|Ngrul000012731|ref|jgi|Naegrl|76485| fgeneshNG_pg.scaffold 168000002

MLEAQHHKLTTYTGMWGHMKPCVF IAADNCNKSGETIVENLLFKLGKIGSKLMEILSPFTMNFLSSLDPEIFLNHDLFPISATNFMIPGNKHRILKPHKDNQDVGLCI IFYFGNYNAPLEFVNKGSVFNTERGDVLLMRGSHFRHVVKPVDNGLLEHVEDPMRISVVLFAHKSLKMNPS Y
>gi|Ngrul000009725 | ref|jgi|Naegrl|70713|fgeneshNG_pg.scaffold 42000010
MPMNYITSDLKTQLGEYLIGIVNPMLDETITAALEILSPRTINYLTSLPHPYHILNNCIYPSTAFNYLEPQIEKHRIKNAHKDTRDATPSVLFYLGDYDEKEGYLEFPEQNCKVFVKPGDLLLFKGNKYKHQVAPITSGTRLGLVYFAHKACKVMDFYDDYQKESLNKHKQONQ
>gi|Ngrul000002001|ref|jgi|Naegrl|46005]|fgeneshHS_pg.scaffold 4000149

MGPLHVSQHDKKKPKHRRRKKQFLKAQALTRVCWENEKSIDESGKTRVYKMIKEWEFLKGNNIQSNEPILSVYGVNDTIPKEISSNTI IVTKEGMVEMALLKSVLPPSLLEECTQLCREMSEWLATEKD I DKGSFFSGWWTMNMPMGYKCADSFRFELVDTKVKQIQALLHDTFQHILEL
>gi|Ngrul000012827 |ref|jgi|Naegrl|76676 | fgeneshNG_pg.scaffold 267000002
MDIGIDWRGTHFRHKNHLVKEEVCDRTNWIVLCPNGQVDIAFFPNAIPEELCLEMETVVANSDVDILSCKKAIIDGSWIRYGNGIYPVKTITTNQSILLHELNDKCGPFVLDKLKHINKNMFNKLDNINEDIKNYKIFAKYPTLALNVSHNENYNISKKPYRKHTDGNDIGLGVLTYFGS
>gi |Ngrul000013068 | ref|jgi|Naegrl|77085|fgeneshNG_pg.scaffold 1216000001
MTEIVELSNIEPKDQKQAIIGGTWNRYGNSIEIVAGISDENNTLLDNLTNCCESFVLDKLWHLNRSMYNKLDTIEEKIKNFKTYAKYPSLALNLLCKENYNGKVKPYRKHIDPNNNGMDVLMFFGKTFEGGNLIVSYHYTNIDFRMFTLPIQSGDLVFLNSRIYHHKVTKVTSGVRCGLY

>v1922996_Nematostella

MGAGTEEPPKSKRGEHREKRMSSVPDYDESVPRKKRRRCGVCEPCTRKVNCGDCSNCVNRKTGHOICKYRKCVOLRKTP! PQPFNTHMDTDEEVESKPASPECKDDKNEQTLPSPVSEMLVATSPVQPCPEVDEPAVIARSCESTLPKPEPESPAKPPEQRVGE
>CG2083_Drosophila

MTLPPPTITITPT! LFQSKKKRKRCGECVGCORKDNCGECAPCRNDKSHQICKQRRCEKLTEKK QARCLDATIETA LAARLAPGPGDKERNSNLPARIVGF ICMALCDTYYAYQINPYGHYTHHWR
>gi|Aan01000001260 |ref|jgi|Auranl|61875 ; jgi|Auranl|68521

MSIVEDEEAAADGAEVLSALGDLVEKKGGE 'RPGDGRVEHVYVDP: RCLGLLAPTPAKRARDEAAGAPEAAGDPAPPAAPPPEKRPRAKNPDIDLAAFGWAPPPPPDFAGMLERL 'PRTLARQNIIGEAD. 'VGVVA
>gi|Aano1000002837 |ref|jgi|Auranl|62507

MLRLIGDGNWPTQARPNVTDTGKPVPGMCVGLVFALGQGAQASHVSECHPOMTRVLTRWCRGTL] PFSSLQVNYNYAAQKHVDGNNIGPSYIMST WTADQGVIDCKDAWKLFDGNKEHATRPFKGERISFIAFAHGOYNKLEAPVVKMLKGMGFNAARSDGKDL
>gi|Aan01000003820 | ref|jgi|Auranl|66742

MGVVAPTLLAVLGSVAAAAMLPNDHAFLKKFGGHLRCPYASKWLQHGPERAAELLNVRRLDDALVGSCTYTNPFAGVEACF! EAR TYGSGCTLPDAMAGWC] PTALGDDGCDGAATACATWMSGDFVADGLCASEATTDVVGSCT
>gi|Aan01000005385 | ref|jgi|Auranl|63084

MSSPSPKKRCPKPWRPLFAAGSRVECRHGGGDVF Y P TAVTSDGHYDVDYDDGL MRPEAGLKVGDALQKKFPGYGSGVFDGRVAEIFPAEKKVRVAWSDGEETFMTVAAVRKAMDHPPSPAKPVKRAAASAPPAPLPALEAAGGRPKRARKAPPALTYAKMGTNTSSAK

>gi|Aano1000005432|ref|jgi|Auranl|63122
MDGAEALSLAKRACPQFASAGLKPLDPSSITKVETRSVARLWAGMGSVVELRVKAGEDTAATTMVKKVTLPKRCAS IGDRRKKASYEVECNFYEKYAAEVAAAGCACPRPLLVERRGTEGVTIVMTKLVGS SAPMDGARSRRVLSGLAKLHALFWGAAADAAVAGGLAAQGEYWYLDTRE
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2b. Superalignment of metazoan TET domains with intron-exon boundaries.

The $ refers to the codon that contains the exon-intron boundary and the numbers flanking it refers to the exon number

TET1_exon_bounds 354 455 556
TET3_exon_bounds 283 354 485

TET2_exon_bounds 182 283 3$4

Apis_exons 152 657 758

Trichoplax_exons 182 354 485 5%6 657

Nematostella_exons 182 2$3 384 485 5$6

Predicted_sec_str EE--EE EEE EEEEEE
Notes

Boundaries XXC domai. <---C-C---Cys rich domai W 2 H.
v1922996_Nematostella RKKRRRCGVCEPCTRKVNCGDCSNCVNRKTGHQICKYRKCVOL-RKT 104 EVAPCNCQ--VFTKEEGPPLYGQMGGAADYDSLRGMLEQRFGIKGKALRIELIIYT! OGCPIARWVI LVLVRKRPGHHCSMALVVTS
TET_Trichoplax SKKRKACGACGPCLKKENCGSCKNCLHRKTGHQICIYRKCIRL-KKS 123 LDYNCQOCQ-----! DEDGAPFYTQOLGVAGSTEELREMLRDRFRIDESKLRVIEVEYTGVESKTSDGCPRAEWATRRI SKSEKLLAI SVVLMP
CG2083_Drosophila KKKRKRCGECVGCQRKDNCGECAPCRNDKS-HQICKQRRCEKLTEKK E1PECECFQSDKNPPEPGTYYTHLGTASSLMDLRREFEERCNLTGRQLRIEK1VYTGKEGKTSQGCPVAKWV1RRADLEEKILVVVKKRPGHRCIAAYIVVC
10C412878_Apis KKKRKRCGECIGCORKDNCGDCAPCRNDKS -HOICKMRRCEKLTEKK EVPDCNCFPADKCPPEPGSYYTHLGAAASLPDLRNDLERRTGLKGNAIRFEKVIYTGKEGKTTQGCPMAKWILRRSGLEEKILTIVKHROGHKCPTAWIVVA
Sea_urchin KKKRKRCGVCKPCLTKONCGECSSCKNRRTGHQICKMRKCVEL-RKK 500 EAPNCGCLG-KVILRDEAPYYTHLGTGPNLPAIRELVEIRSGFQGSQVRIEKVVYSGK PIAKWIIRRSSTDEKILVL! DTSYITIA
TET1_Homo KKKRKRCGVCEPCQQKTNCGECTYCKNRKNSHQICKKRKCEEL-KKK 787 ELPTCSCLD-RVIQKDKGPYYTHL AAVREIMENRYGOKGNAIRIEIVVY PIAKWVL LCLVRQRTGHHCPTAVMVVL
TET1_Pan KKKRKRCGVCEPCQQKTNCGECTYCKNRKNSHQICKKRKCEEL-KKK 787 ELPTCSCLD-RVIQKDKGPYYTHL SV IMENRYGQKGNAIRIEIVVYT PIAKWVL LCLVRQRTGHHCPTAVMVVL
TET1_Mus RRKRKACGVCEPCQQKANCGECTYCKNRKNSHOICKKRKCEVL-KKK 753 EAAPCDC-D-GGTQKEKGPYYTHL! SVAAVRELMETRFGOKGKAIRIEKIVET DGCPVAKWVI; LICL TAVIVVL
TET1 Rat RRKRKACGVCEPCQQKANCGECTYCKNRKNSHOICKKRKCEVL-KKK 753 EAATCQC-D-GGPQKDKGPYYTHL! SVAAVRELMETRYGOKGKAIRIEKIVFTGKEGKSSQGCPVAKWVT ICL! YCSTAVIVVL
TET1 Canis KKKRKRCGVCEPCQOKTNCGECTYCKNRKNSHOICKKRKCEEL-KKK 791 DLPTCNCLD-RVIQKDKGPYYTHLGAGPSVAAVREIMENRYGOKGNAIRIEIVVYTGK PIAKWVL LCLVRQRTGHHCPTAVMVVL
TET1 Monodelphis KKKRKRCGVCEPCQKKENCGECVYCKNRKYSHHVCKMRKCEEL-KKK 816 ELPSCSCVE-QIIEKDEGPYYTHL AAVREI IRI YTGKEGKSSQGCPIAKWVI LLCLVRORAGHHCQTAVIVIL
TET1_Ornithorhynchus KKKRKRCGVCEPCQRKANCGECTYCKSKKNSHQICKKRKCEEL-KKK 813 EFPTCNCVE-QIIEKDEGPYYTHLGTGPSVAAVREIMETRYGAKGRAIRIEVVVY' )GCPIAKWVI; LLCLVRQRAGHHCQTAVIVIT
TET1 Gallus KKKRRRCGVCEPCLRKTNCEECSCCRKRKTSHRICKKRKCEEL-KKP 856 ELPTCDCVE-QITEKDEGPYYTHLGT! IMENR RIEVVVYT )GCPTAKWVT LLCLVRORAGHHCQTAVIVIL
TET1_Danio ONKRGHCGVCAPCQCKVNCGECRSCLNQKTDHOICRLRRCIKL-RKK 716 EIPSCDCVE-HIIEKEEGPYYTHLI RVEVVVYT )GCPTAKWI IRRGSEQEKLLCLVRQRAGHCCONAVIVIT
TET3_Homo RKKRKRCGTCEPCRRLENCGACTSCTNRRT-HOICKLRKCEVL-KKK 709 EFPTCDCVE-QIVEKDEGPYYTHLGSGPTVASIREL YGEKGKAIRIEKVIYTGK PIAKWVIRRHTLEEKLLCLVRHRAGHHCONAVIVIL
TET3_Pan RKKRKRCGTCEPCRRLENCGACTSCTNRRT-HOICKLRKCEVL-KKK 711 EFPTCDCVE-QIVEKDEGPYYTHLGSGPTVASIREL YGEKGKAIRIEKVIYTGK PIAKWVIRRHTLEEKLLCLVRHRAGHHCONAVIVIL
TET3 Macaca RKKRKRCGTCEPCRRLENCGACTSCTNRRT-HOICKLRKCEVL-KKK 709 EFPTCDCVE-QIVEKDEGPYYTHLGSGPTVASIREL IRIEKVIYTGK PIAKWVIRRHTLEEKLLCL ONAVIVIL
TET3 Canis RKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVL-KKK 711 EFPTCDCVE-QIVEKDEGPYYTHLGSGPTVASIREL IRIEKVIY PIAKWVIRRHTLEEKLLCL ONAVIVIL
TET3_Mus RKKRKRCGTCDPCRRLENCGSCTSCTNRRT-HQICKLRKCEVL-KKK 717 EFPTCDCVE-QIVEKDEGPYYTHLGSGPTVASIRELMEL IRIEKVIYT PTAKWVIRRHTLEEKLLCL ONAVIVIL
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TET3_Rat RKKRKRCGTCDPCRRLENCGSCTSCTNRRT-HQICKLRKCEVL-KKK 716 EFPTCDCVE-QIVEKDEGPYYTHL PT IRELMEL IRIEKVIYTGK PIAKWVIRRHTLEEKLLCL QNAVIVIL
TET3_Bos RKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVL-KKK 705 EFPTCDCVE-QIVEKDEGPYYTHL( PT IREL IRIEKVIYT PIAKWVIRRHTLEEKLLCL 'QNAVIVIL
TET3_Xenopus NKKRKRCGVCVPCLRKEPCGACYNCVNRSTSHQICKMRKCEQL-KKK 848 EFPTCDCVE-QINEKDEGPYYTHLGSGPTVASIRELMEERFGQKGDAIRIEKVIYT PIAKWVIRRQSEDEKLMCLVRQRAGHHCENAVIIIL
TET3_Danio KKKRKRCGVCGPCMRKENCGTCSNCLNRKIGHQICKLRKCDEL-KRK 963 DFPICDCVD-QVLEKDEGPYYNHLGSGRDIPSVRQLMEL 'RIEKVVYT JGCPIAKWVLRRSSEKEKVLCVVKQRPGHHCANTVI
TET2_Homo DFPSCRCVE-QIIEKDEGPFYTHLGAGPNVAAIREIMEERFGOKGKATRIERVIYTGKEGKSSQGCPIAKW LLCL EAAVIVIL
TET2_Homo DFPSCRCVE-QIIEKDEGPFYTHLGAGPNVAAIREIMEERFGQKGKATRIERVIYTGKEGKSSQGCPIAKW LLCL EAAVIVIL
TET2_Gallus DFPSCSCVE-QIIEKDEGPFYTHLGAGPN' IREIMEERFGQKGKAIRI: b4 EGKSSQGCPIAKWVV] JEEKLLCL ETAVIVIL
TET2_Pan DFPSCRCVE-QIIEKL FYTHL( 'NVAAIREIMEERFGQKGKAIRIERVIYT( )GCPIAKW' LLCL EAAVIVIL
TETZicanis DFPSCRCVE-QIIEKDEGPFYTHLGAGPNVAAIREIMEERFGQKGKAIRIERVIYT JGCPIAKW EEKLLCL 'EAAVIVIL
TET2_Monodelphis DFPSCSCVE-QIIEKDEGPFYTHLGAGPNVAAIREIMEERFGQKGKAIRIERVIYT JGCPIAKW' NEEKLLCL EAAVIVIL
TET2_Ornithorhynchus DFPSCSCVE-HIIEKDEGPFYTHLGAGPNVAAIREIMEERFGOKGKATRIERVIYTGKEGKSSQGCPIAKW LLCL ETAVVVIL
TET2_Danio EIPSCHCVE-QISERDEGPYYTHLGSASNVAGIRKI TGSAIRIEKVLYTGKEGKSGLGCPIAKWVI ILVL ETSC
TET2_Rattus DISCEACKN---AEKDEGPYYTHL( IRTIMEERF IRIERVIYTGKEGKSSQGCPIAKWVY LLCLVRVR 'CDTAVIVIV
TET2_Mus QSQNGKCEG-CNPDKDEAPYYTHLGAGPDVAAIRTL IRIEKVIYT )GCPIAKW LLCLVRVRPNHTCETAVMVI2
consensus/95% . P p...s.C. .-.usa¥spLGsussh.s1RpbhEpR.s.pGp.1R1E.11aTG+EG+oupGCPhA+W1hRR.s.pEK11s1V+.R.sHpC.suhhl. .
consensus/90% sC..h..s. p. .C.bb+s. -hssCpC. pc-.GPaYTHLGsusslsul 1RIE.11YT P1AKWVIRR.s.-EK1Ls1V+pRssHpC.suhhVhh
consSensuS/100%  iieeiiiiecaieieaaeeaaeeeaneianaeaanaeanneeannaen  aaeeen [ sshYsphGsu.s...lR..hc.R...p.p.1Rhb.1l.aTs.Eu+ss.GCP.ACWhhRR.s.pEKlhs1V+.R..H.C..shhl..
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2c. Multiple sequence alignment of the TET1, TET2 and TET3 proteins

TET-1 alignment

Intron-exon boundaries_Hs

TET1_Homo LVRKEDVNKKKKNSQL N ——ASVKTLSPGKLKQLIQERD -VKKKTEPKPPVPVRSLLTRAGAARM:- NLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPLVVAKSKKVPLSKGLE--KQE
TET1_Pan LVRKEDVNKKKKNSQL TKGANKN KTLSPGKLKQLIQERD-VKKKTEPKPPMPVRSLLTRAGAARM NLDRTE-VLFQNPESLTCNGFTMALRSTSLSRRLSQPPLVVAKSKKVPLSKGSE-~-KQE
TET1_Mus MSRSRPAKPSKSVKTKLQKK-KDI( ASAKAVNPGKPKQLIKRRD-GKKETEDKTPTPAPSFLTRAGAARM: NRDRNQ-VLFQNPDSLTCNGFTMALRRTSLSWRLSQRPVVTPKPKKVPPSK--
TET1_Rat MSRSRPTKPSKSVKTKLQKK--SSQMKKKISKQAVKHG-~-ASGKALTPGKLKQLIRRRD-GKKETEVKTPTLPQSLLTRAGAARL. NQDRNQ-VLFQNPESLTCNGFTMALRRTSLSWRLSQRPVVTPKPKK!

TET1_Canis MSRSRHARPSRLVRREDLNR-KKSTQLKKTCKAANKNV--ASVKTVSPGKLKQLIHERD-VKKKIEPKPPMPVRSLLTRAGAARM-:
TET1_Monodelphis MALTRHGRSSKLVRKEDLSK-KKTSQLNKASKIMTKKV--TLVKALSTEKLQQLMPESNNVKKKSKTKSPAPTRSLLTRAAAARR
TET1_Ornithorhynchus RLVRKEDLRK-KATSQSKI SKKV--ALVKAVSPGKLKQLMOERDGVKKKPEPKPPVPVKSLLTRAGAARL: SLDRTD-VLFQNPESLTCNGFTMSLRSTSLTRRLSQSPVAISRPKKAPPPRSSEAEDKC
TET1_Gallus KKEEIGK. )GKKKSSQVRKKT KPAQEKDVKKKQQEKKPIMSSSGRFLRSSVTRTLSGTPWVSLEKADNILFHSQEAFNINGFTMSLRNRSFSRRFSQAPT-IAKPRKAAAQKKLETKEKE
TET1_Danio MRCYILLHNSV--INGSFHRYPYVHMSTLILLQTGSI-——-~~- TLKVQ--FLRRPQYC—=======mmmmm- FSCRLSQTPPPSPSLTSAMPRTA----KAE

TET-2 alignment
Intron-exon boundaries - -

TET2_Homo MEQDRTNHVEGNRLSPFLIPSP-PICQTEPLATKLONGSPL! NGDT-KWHSFKSYYGIPC DFTQESR( LONGGIKRTVSEPSLSGLLOIKKLKQDOK e —SSQPNVSDLSDK
TET2_Mus MEQDRTTHAEGTRLSPFLIAPPSPISHTEPLAVKLONGSPLAER! DT-KWQSSQSCYGT: - -~HEDRGYSRCLQNGGIK! VSEPSLSGLHPNKILKLDQKAKGESNIF EESQERNHGKSSRQPNVSGLSDh
TET2_Gallus MEQDRTIHVDGNRLSPFLISQPSHICQADPSAVKLOQ! PE! KRLENKSN' ISPDLLQEKKACSIYMONGGIK EPSLFGLQQSKKVKQD! DNYETPSISNC

TET2_Pan MEQDRTNHVEGNRLSPFLIPSP-PICQTEPLATKLQNGSPLPERAHPEVNGDT-KWQSFKSYYGIPCMKGNQNSRVSPDFTC LONGGIKRTVSEPSLSGLLOIKKLKQDQK —GVSQ] —SSQPNVSDLSDE
TET2_Rattus MEQDRT )SPFLI. TEPLAVKLONGSPLAERPHPEVNGDT-KWQSFQSYYGIPHMKGSQSSHESPDF I LONGGIKRTVSEPSLSGLHLNTKLTLDQK: —GESC SDC
TET2_Canis MEQDRSNHVEGNRLSPFLTPSPSPNCOTEPLALKLONGSPLTERPYPEVNGDT-KWQSFKSYHGI PHMKRSONSRVSPDF IQEGRGY SRCLONGGIKRTVSEPSLSGLHONKKLKQDOK ~GES( )LNVSDLSDE
TET2_Monodelphis MEQDRTDHVEGNRLSPFLIPPPSHICQTESLAVKLQNGSPLTERPHPEVNGEN—KWLSLKSNYGTPPTKGSQNNCISPNFKHEDREYPKCMQNGGIKRTSSEPSLSGFHQHKKVKQDQDVNGQRDDFRGN( PNVSNSWN
TET2_Ornithorhynchus MEQDRI PFLISASPHVCQTEPLAVKLQNGNPLP! N NRTSPDFTQENRELSKCVQNGGIKI EPSLVALHQONKKVKPD( P-VGSQEESQGPGISQPRVSDSCRE
Bos_reconstructed_from ESTs MEQDRTNHVEGNRLSPFLIPSPSPICQTEPLARKLONGSPLTERPYLEVNGDS-! KWPSL YYGIPHMKGSQKSRVSPDFI( LONGGIK: EPSLSGLHQNKKLKPDQK DKGSSQPNVSDVSGE
LOC556972_Drer_ 189514761 ILAKISATQQTDFLTKHQNGDQSPE-VLSQQKVPANLQGIFDQSMFGME
L0OC693689_Mmul 109075238 MEQDRTNHVEGNRLSPFLIPSP-PICQTEPLATKLONGSPVPERSHPEVNGDT-KWQSFKSYYGIPHMKGSQNSRVSPDF IQESRGY SKCLONGGIKRTVSEPSLSGLLOIKKLKQDOKANGERCNF -GVSQERNPGE-SSQPNVSDLSDK

TET-3 alignment

Hs_intron_exon_boundaries $

TET3_Homo  meme—eeeeee] -MSQFQVPLAVQPD -~ -~~~ LPGLYDF========! PQRQVMVGSF P! QLRGGGDGRKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVLKKKVGLL---KETGSELSPVDGP-VPGQMDSGPV
TET3_Pan POQGQVMVGGF P QLRGGGDGRKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVLKKKVGLL. KETGSELSPVDGP-VPGQMDSGPV
TET3_Macaca 'QGQVMVGGF PGP QLRGGGDGRKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVLKKKVGLL. KETGSELSPVDGP-VPGQMDSGPY
TET3_Canis PQGQVMVGGFQGPGLPMAGSEPQLRGGGDGRKKRKRCGTCEPCRRLENCGACTSCTNRRT-HQICKLRKCEVLKKKVGLL: KETGSELSPVDGP-VPGQMDSGPV
TET3_Mus ~MSQFQVPLAVQPD-- PQGQVMVGGFQGPGLPMAGSETQLRGGGDGRKKRKRCGTCDPCRRLENCGSCTSCTNRRT HQICKLRKCEVLKKKAGLL. KETGSELSPVDGP-VPGQMDSGPV
TET3_Rat ~MSQFQVPLAVQPD-- 'QGQVMVGGFQ KRKRCGTCDPCRRLENCGSCTSC' HQICKLRKCEVLKKKAGLL KETGSELSPVDGP-VPGQMDSGPV
TET3_Bos ~MSQFQVPLAVQPD-- PQGQVMVAGYQGPGLPVAGTEPQLRGGGDGRKKRKFCGTCEPCRRLENCGACTSCTNRRT HQICKLRKCEVLKKKVGLL---KETGSELSPVDGP-VPGQMDSGPV
TET3_Xenopus MDTQPAPVPHVLPQDVYEFPDDQES AAF--AMELPEQ! "‘"“?(‘PVCV'PCLRKEPCGACYNCVNRSTSHQICKMRKCEQLKKKRVVPMKGVENCSESILVDGP KTDQMEAGPV
TET3_Danio ~-MHKLRGGPGPPVQDIYEFSLDEEDPKVFLGARSARVVSPADDY IRSEHEQAGMF --SLSQMEDQEPIEPVVAQKKKRKRCGVCGPCMRKENCGTCSNCLNRKIGHQICKLRKCDELKRKKSP: DGPRGKGQMEIGSE
Drer_intron_boundaries
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2d. Multiple sequence alignment of the JBP1-C terminal dom:

Predicted_secondary_structure

JBP1_Tbru_6018041 SEKGDILNEAMNKRHYLDKENLQKMFGEEFVNIWTQSRTHWLOLVKKEWEHQKETNPTR-- TRF FFDLCDVAKQLMCGAFGDREVNKKEEQSFWGMFAAHLDNACINEIGMLC( LNVKLKDYK
Tb11.01.5220 _Tbru 74025708 SEKGDILNEAMNKRHYLDKENLQKMFGEEFVNIWTQSRTHWLOLVKKEWEHQKETNPTR-- ‘TRFSWNNTSAMNFAFFDLCDVAKQLMCGAFGDREVNKKEEQSFWGMFAAHLDNACINEIGMLQGSMGMHKLNVKLKDYN
Tb10.70.2400_Tbru 71747344 ARNVVRYVASNYDSFPDGHY: DYFR' 'EMFLQQVRLEYEKQAVQAVKNGVKKPRY TWGNKSGLAISYATSCDMLKLLY: ~DVISEE-NRPKWDEVVKQFIYFLISESGIPGGVFSEQTYHTKFLDWER

Tc00.1047053510967.16 _Tcru_71406838
Tc00.1047053510289. 507Tcru771415219

-DRFRPGLERPNWDGIVGQFVLFLMAESRIPAAVLTEQTYKTKFLDWR
~DRFRPGLERPNWDGIVGQFVLFLMAESRIPAAVLTEQTYKTKFLDWR

Tc00.1047053510357.10_Tcru_71421637 SELGGALKAAEEKQYFFEEKYLADELGPDLMSMWTQSRAHWLRLVKEDWERLCRRD] TKF AFFDLCEVAKQMMIGLLNKETPSSAENHSFWILFAAHLNYACTTENGMPRDAVGMHKLNVKLKDFE
Tc00.1047053506753.120_Tcru_71653481 SELGGALKAAEEKQYFFEEKYLADELGPDLMSMWTQSRAHWLRLVKEDWERLCRRDPER----TKFTWNNSSAMNAAFFDLCEVAKQMMIGLLNKETPSSAENHSFWILFAAHLNYACTTENGMPRDAVGMHKLNVKLKDFE
LinJ09.1540 Linf 146078722 SETNLMVSTAVEKKKYLNSEFLSHFISAQLLDMWKQARGKWLEL LNPER KDFLWRNC 'FDLCEVGKQVMLGLLGKEAALPKEEQAFWTMY. NAACAEEL LRKLNVKLKDFK
JBP1 Ltar 6018045 SETNLMVSTAVEKKKYLDSEFLLHCISAQLLDMWKQARARWLELVGKEWAHMLALNPER— KDFLWKNQSEMNSAFFDLCEVGKQVMLGLLGKEVALPKEEQAFWIMYAVHLSAACAEELHMPEVAMSLRKLNVKLKDFN
LmjF09.1480_Lmaj_157865226 SETNLMVSTAVEKKKYLNSEFLSHFISAQLLDMWKQARGKWLE! NP1 KDFLWKNC FFDLCEVGKQVMLGLLGKEVALPKEEQAFWTMYAVHLNAACAEELHMPHVAMSLRKLNVKLKDFN
LbrM09_Vv2.1540_Lbra 154333008 SETDLMVSTAAEKRKYLDSEFLSHCISAQLLDMWKQARARWLEL' TL DFL FFDLCEVGKQVMLGLLDKEAALPKEEQAFWTMYAVHLSAACAEELHMPHDAMSLRKLNVKLKDFN
JBP 17Cf35760 18043 SESDAVLTTAVEKSKYLERDHLSQCISAELLAMWVEARKHWLRLVATEWARMIATAPER---~TDFL ' TAFFDLCEVAKQVMLGLLDKI TEERHFWSV HLHR. AERL LRKLNVKLKDFE
LmjF36.0390_Lmaj_157876526 DMVKVLFLLSTDKKRYPDGRH-: ~DSLQPGPLKPLWDAFVGQLPPMLIVQSRVPETMLSSQTYHTKYMDWVY
LinJ36.2270 Linf 146103463 DMAKVLFLLSTDKKRYPDGRH-: ~DSLQPGPLKPLWDAFVGQLAPMLIVQSRVPETMLSSQTYHTKYMDWY
LbrM35 V2.0480_ Lbra 154345472 DMAKVLFFLSTDKKRYPDGRH —DNLQPGPLKPLWDAFVGQLAPMLIVQSRVPEAMLSSQTYHIKYMDWV
consensus/100% ....h...s.pbp.a.p.c. .p.hsha..u...alpbV..-a.+b...5.pp.....Ch.W.Npu.hs.sahs.C-..Kbhh......C. ... p..W..hs.ph..hh..b..h....hs.pphp.KhbDa.
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2e. Multiple sequence alignment of novel transposase and identical hits

Note: 3 distinct subfamilies are shown of which the first is associated thh the TET/JBP-like hydroxylase

Secondary Structure labels strl Str2 Str3 el-1 Str-4 Hel -4

Secondary_structure prediction

CC1G_13152_Ccin_169863830 CDVTGVGAFA-CSRHGAFAPGSVVDFQKGERQMNMDYGLCGAIRST! NLLYDIACQYCQHLVKRLKD:

CC1G_04139_Ccin_169860382 CDVTGVGAFA-CSRHGCFVPASVVNF] DMYMDYGLSNSIKTTSAL RLILLYDINCQYCRNLKKRFE:

CC1G_07253_Ccin_169867892 CDVTGVGAFA-CMRHGCFAPGSVVDFQKGERQVNMDYGFCEALKTTHTDEL KVLLVYDINCQYSKHLFERIEE:

CC1G_07038_Ccin_169850585 LDATGIGAIA-CMRHGAFVPSSIVDFQKGERHINMDYALSEALKHSNMDKIQ- IFVYDINCQYSKKALERLR

CC1G_12943_Ccin_169866814 LDVTGIGAVA-CMRHGAFAPG! DFQKGERQANMDYSLSEALKYTSTDQ] RVIFAYDINCQF SKNLRKRMSE-

CC1G_12134_Ccin_169866995 MDITGVVKID-C-SHCFIKS--VVDLQLC PNTDMALVRALLLYKIVSPDGSPHHIT DVVLSYDIACAYIRKLIDRVCAMFK]

CC1G_09579_Ccin_169866269 MRVTGVVKID-C-SHLFVKA--MVDLQLGERFANTDYALLRALQFYKTPHSPSPSPPKALLGPSGALVPSQKEPPQPPPATWKSPYSDIVLSYDIACGYARNL:

CC1G_02416_Ccin_169850926 IATTGVGIAM-C DLHKGERFVYMDYFALRTICHNTPD DVVWSYDIGCQWSQKLEMRTKKYPK-

CC1G_08462_Ccin_169856315 YNVTGAAIVI-CSRHGFLRPNGVGDLQKGERYCNIDYIVFSALAAVALL QVVITYDIACQWVKNFLKRLGKL

CC1G_09553_Ccin_169866217 FDDTGIAALI-C-RHGIPVF-ITNVDTPGEQQ-KFALAMVKRLFSLLPPKA ‘TVVVLYDVGCVVHRSLELYDILP-

CC1G_02772_Ccin_169842920 CDVT 'AIA-CMRHGAFAPG! DFQKGERQVNMDFAFSQALKLTHTENIR RVILAYDINCQYSRRFFERF]

CC1G_03480_Ccin_169851554 FDAGGVMAAV-C-RHDIPLFAANID-TAGEQQ-KYAVALIEKIASLI TLVVLYDVGCVLDRSTQLHPI]

CC1G_10453_Ccin_169868186 CDVTGIGAIA-CMRHGCFVPGAMVDFQKGERQINMDYAWLKALKMSGLD VLLVYDINCQYCINFMTRIKKY]

LACBIDRAFT ! 298476 _Lbic_ 170101108 MEITGIVNIQ-C-SHVFIKS--SVDLQLGERFANTDFALAHAIR( IDLDFVTSC DHLISYDISCHYWRHIEKRFAKN.

LACBIDRAFT 397168 thc 170117184 FADTGLMAML-CRHDHVLWL--VNMTTAGERQ-YYALVLIKMLFMNLPLSM: ‘TVGILYDIGCQLERSCQIWGFL.

LACBIDRAFT 299636 Lblc 170102807 YAVSGTVIVI-CSRHALIRRNGAGDLQKGEKYCNVDFIIFAALVGVMLP- IFITYDIGCQWSTNLQSRMSE:

LACBIDRAFT 331097_Lbic_170108453 YAVSGTGIVI-CSRHALVRRNGTGDLQKGEKYCNMDYLIFSALVGICLP: WIFITYDIGCQWSINFRSRMSD

LACBIDRAFT_ 323718 _Lbic_170091880 LRSTGVGMAL-CARHEIVRGGGVADLQKGERYCNMDY ILLSALAPLLI, 'VSYDIACQFKLKFDERVDI
LACBIDRAFT73043777Lb1€7170107223 FAVTALMALL-C-RHDRVIW-IVNMRSAGEKQ-HYALVLVETLFQHLPQHY. ‘TVGLLYDVGCQLHKSCVNWGFL:

LACBIDRAFT 325386_Lbic_170095241 CDATGIAAFA-CPRSGAFIPGSVVDFQKGERQLNINYALCEALKNMGLNGLD. DIMIIYDVMCQYHVNLWDRI.

0t15g00710_Otau_116055094 MDERSMLLFV-C-HHGFVLRGTALVSTTHERFDMYDVALAGLARWRN: LGDVHIDFACQYGVHLRRRVEALVERDQNSFADLR
CHLREDRAFT_190650_Crei_159469221 KLVTAAGVVL-C-RHGMLLR--LVNLFHGERHMYATAAAASILAAGT: QFWWYDIACRWSKSWQKWHC

im_7159298_ Drer_ 189534053 LDEEGVEIAV-C-RHGFLLK--GLNMYRGEIFAYPMYLQKEFKD AKFLAMDVTCRYVPYLEKVSEA

NEMVEDRAFT v1g245738_Nvec_ 156369699 LSETGLEIAA-C-RHGLAQN--AINMMYGEIYGYAHYLQLNHFI KFLWYDVVCLYWPWL]

BRAFLDRAFT_68171_Bflo 210127259 LDVTGVFGGV-C-RHDIPLK--FANMFHGERFGYPVYLIKTLLD! RVIYDVACSLTAHLTNSEHI

BRAFLDRAFT 121844 Eflo 210117047 LDVSGVFGSV-C-RHEIPRC--FLNMIHGERFAYPVCLIEELLADVAGRNI KLKVIYDIACKLHSHLKKTRQ
LACBIDRAFT_ZQ7951_Lh1c_170100409 RRRTHNEQTLVR-PCGVIYA--RATMYGAEAVSNFLIMVKNAFSVPGAQK: DHIFYDTNCDAKQQAMND:!

LACBIDRAFT 308276_Lbic_170110907 RRRTHNEQILVA-PCGMILA--RETFYGAEAIATCAEFVKRTFSINHQ! PNHLFFDNNCSLSKHVKGD:!

LACBIDRAFT 303619 _Lbic_170105878 ~RETFYYAESITAVVEMIKRTYR-GGFM: 'NHIIFDNNCSVAKHVKDDP-

CC1G_02394_Ccin_ 169848471 RAWTHNEQILVC-PCGIILA--RETFLFAESMPACADFIERTFK-QHPF: DHIIFDNNCNLAKHVKDRD:

LACBIDRAFT . 308447 _Lbic_170089507 RRQTHNEQLIVR-PCGMIVA--RATFYGSETVPQTVAMLKQVF DYFIYDNCCGVYNHLQSTND:!

LACBIDRAFT 303252 Lblc 170105635 PATFYCVETICY-PCGVVEA--WAKF; ILAFMKKVYPTKI PDYICIDKACKVLKHMAAQGH--WDE-

LACBIDRAFT 331992 thc 170110479 ~RVTFFGSEAISAVNTFVKATFPTPEST- YFIFDNNCKLVAHQRVIGD: K

CC1G_01061 Cc;Ln 169852634 RRLTHNEELCVA-SCGVILG: 'LMKLFPTKESL IWHDNNCKIRSMLENDPDPHLRN

LACBIDRAFT . 333001 _Lbic_170112840 .CVA-SCGVIL WMKLFPMKASL 'CIRAMLENDSDPFLKH.

LACBIDRAFT 299622 Lbic_170102789 PATFYCVETICC-PCGVVEA:- ILAFMKKVYPTK! DYICIDKACKVLKHMAAQGH--WD]

L0C100151444_Drer_189522959 CGSSGGCSVVMC-PHGVVYS. —LKFNLKLESPRDFVDLLLSWQHL TICDSPGDL TFHPHEGRLADATLENI--SKANQETLRVSLPW
NEMVEDRAFT vlg139191 Nvec_156353224 ASSSGGRLTKTC-PHQVVTG--SKFL DLLQACRYW- ANQLWGDSLGCFQVPDHYREPQEVSCPE
LOC479330_Clup_73954202 PHLTGGKIYKVC-PHQVICG: —SKYL DLLVSSRHW- TNQMWGRNQGCF --SSPAEPPVSVSCPE
smf_Ecab_66710515 PHLTGGKIYKVC-PHQVVCG--SKYLVRGESALDHVDLLVSSRHW- TNQMWGRNQGCF --SSPTEPPVSVSCPE
A630042L21Rik . Mmus_145279194 AHFTGGKIYKVC-PHQVVCG: DLLASSRHW- TSQMWGKNQGCF --SNPTEPVVSVSCPE
L003613357Rn0r7109507362 THFTGGKIYKVC-PHQVVCG: DLI 'VYVVDMATPVALCADLCYPEL~-~-~-TSQMWGKNQGCF -~SNPTEPVVSVSCPE
L0C100028908_Mdom_ 126291205 SHLTGGKIYKVC-PHQVICG DLLT! 'VYVVDLATPVALCADLCYPEL---TSQMWGKNQGCF--SNPTEPPIYMSCPE
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LOC416278_Ggal 118097475
MGC115244 Xlae 148236655
hbex_X(Si 187608129
LOC568530_Drer_ 189542986
SMF_Hsap_160112910
L0C509419_Btau_ 119895718
im:7159298 Drer 189534053
L0C100149527_Drer 189535301
CHLREDRAFT_178766_Crei_159484947
CHLREDRAFT_194780_Crei_159488509
CHLREDRAFT_174339_Crei_159473346
LACBIDRAFT 307726 Lbic_170110050
LACBIDRAFT 307932 Lbic_170110668
CC1G_02459_Ccin_169851012
CNA07690_Cneo_58259409
BRAFLDRAFT_131287_Bflo_219494211
BRAFLDRAFT_95599_Bflo_219471002
BRAFLDRAFT 91571 Bflo 219462506
consensus/85%
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AHHTGGKIYKVC-PHQVVCG: DLLVSSRHW- 'PVYVVDTASSVALCADIYCPDL---TAQLWGKNQGCF --SDPMDPPAYVSCPE
LI 'VYVVDMATQVSLCADLCYPNL-~~-TQQMWGKNQGCF -~TDPSQTPKYVSCPE
LL 'VYVVDMATQVALCADLCYPNL---TQOMWGKNQGCF - -SDPLQTPKYVSCPE
DLLLSSREW- VYVADCAQKVALCADVSYPQL---AKQMWGENQGCF - -SDPTAAPQYVSCSE
DLLASSRHW- 'VYVVDMATSVALCADLCYPEL-~~TNQMWGRNQGCF - ~SSPTEPPVSVSCPE
-SKYLVRGESALDHVDLLVSSRHW- 'VYVVDMATPVALCADLCYPDL-~~TNQMWGRNQGCF - ~SSPTEPPVSVSCPE
QLSIETLFVSIC--QKKHYL--YRONDRNKRROKITQKIAQEKKRLVAEIQRYNQQ. PNADPVDTNLVVQQLSNKAEE-- ~IMIWPWQEQNT--DGVSIITKKK--~-
—---RGGWAVIMC-PCGIVYS--IKCNLRAESPRNFADMLLSWKHL 'VVIYDFARGLSTHTNLRQPITFTPFEGRLLEPTTENIAKAKSGKLQVTLPWL
KNLSPGLFVVHCLDCGGCLG--FHMLENAESPRALFEVLYT! (VVVYDNNCHAHAYFL
KNLSPGLFVVHCLECGGCLG--FHMLNNAESPRALFEVLYTRWQD. 'YDNNCHAHAYFLNREPTW-
GPRTGGIFTVFC-EHGVCYA--FFVLPR YSWMVSFLPR 'YDFACSLHEYCLNRAPAF

PIITRWVK

PKRIIYDFACALGPYCMTREPLF

ATVTRWEK

PKRIIYDFACALGPYCMTREPQF

EEE

OKVL]

RVVYDFACSLGPYCML!

PSLTPGVFTLFC-EHAICYG:

DLQERADYTCQLPGELLGKARQL
PDIIIYDNACQLHSYCLNRDPCF

~FEVMLQPESPKYPFRILKSRFPT;
~FDCMTSCESPRHPYQIFRTRFRK

PSLTPGIFTLFC-RHGICYG:

WGASGGLLVAAC-PHRVVYA:

VIVYDNACKLHQYALNREPHF-

DILLSMOWQ

S.......C..p.hh.. ....hh.p.b..

PTVTIADMPQITAAHGNGRCPGMFQPHGGRLAEPTPQNIELVTSGNFRKELPCL
.h.hD.ss.h...h..p...

Species abbreviations: Bflo : Branchiostoma floridae; Btau : Bos taurus; Ccin : Coprinopsis cinerea; Clup : Canis lupus; Cneo : Cryptococcus neoformans; Crei : Chlamydomonas reinha

Identical hits in Laccaria

170103707 170103709
170094354 170120007
170114173 170114177

Back to Contents

2f. Multiple sequence alignment of the HMG domain found in the vicinity of the 20GFeDO containing transposon

Domain boundaries
Secondary_structure_prediction
CC1G_02072_Ccin_169855339
CC1G_02773_Ccin_169842922
CC1G_03995_Ccin_169848799
CC1G_05495_Ccin 169864670
CC1G_05591 Ccin 169862973
CC1G_07037_Ccin 169850583
CC1G_07254_Ccin_169867894
CC1G_08112 Ccin_169860182
CC1G_09453_Ccin_169867988
CC1G_09747_Ccin 169868245
CC1G_10129 Ccin 169845760
CC1G_10218_Ccin_169857280
CC1G_10454_Ccin 169868188
CC1G_10664_Ccin_169852260
CC1G_10773_Ccin_169863827
CC1G_11470_Ccin 169856599
CC1G_11680_Ccin 169864010
CC1G_12552_Ccin 169869585
CC1G_12616_Ccin_169865988
CC1G_12696_Ccin_169850600
CC1G_12707_Ccin_169869472
CC1G_12859_Ccin 169866922
CC1G_12891 Ccin 169869841
CC1G_12942 Ccin 169866812
CC1G_12950_Ccin 169862398
CC1G_13090_Cicn_169862006
CC1G_13128 Ccin_169862411
CC1G_13284_Ccin 169869997
LACBIDRAFT 297419 Lbic 170118976
LACBIDRAFT 298016 _Lbic 170100467
LACBIDRAFT_ 335151 Lbic_170117741
LACBIDRAFT 316530 Lbic 170117428
LACBIDRAFT 331947 Lbic_170110305
LACBIDRAFT 332251 Lbic 170111125
LACBIDRAFT 329028 Lbic 170103711
LACBIDRAFT 327601 Lbic_170100513
LACBIDRAFT_330019_Lbic_170106331
LACBIDRAFT 330403 Lbic_170107125
LACBIDRAFT 330704 _Lbic_170107817
LACBIDRAFT 316727 Lbic_170117695
LACBIDRAFT 330006 Lbic 170105886
LACBIDRAFT 329656 _Lbic 170105236
LACBIDRAFT_335133_Lbic_170117719
LACBIDRAFT 307132 Lbic_170120119
LACBIDRAFT 335227 Lbic_170117861
LACBIDRAFT 335987 Lbic 170119643
LACBIDRAFT 335999 Lbic 170119682
LACBIDRAFT 336286 _Lbic_170120560
2ctoA Maelstrom \ HMG domains
1K99 Hsap 17942547| in the

1i11A | PppB
21efA 40 | database
1gtOD 59 |

1j46a 54 |

1laab 33 |

le7ja 37 |

1j5nA 38

< 2

HMG domain begins here--------------

KLAANHIEYLSKSQAEWYTAKATRSTAQFV. ~RKRRRRIVSML-EETSGEAPDPTMKASI-
QGSPAD-PAS--SVVF---TFMPSQVAFMRE-ALEEYRELTGAGLKADFS ~ANISATLLOEI-HEVSGVKPSDRRKALL~
~AITFHGWKLTPPQIEILEGLRERYLLALHEPHKVOKVAKAGVQREAVASTRSLH-ETANGKALSTNEKIAL—

PWTPDDLKLLND-AKAEYKGADAVKRLNVA DTVARQIQEAKE LAQAL-

EEAVAAWFKANCRPRNKAAKI --GTKARSGREVFAHME-WKEVARKKRELMD—
EQAVAQWFEENGKVDIRKPKRV-WAFRWTARRVFGS TH-SRIVKFVAKLLLD-
TRAVEKWFALYCKKRKAKEKA--GTRDWSVRDVFVRETPSEEIQEKQMELWE—

KLTSIHIEYLSRFQSEWYTAKATRSTAQFY RRRRIASMM. DAAMKSSI-
QLTASQVAYLRT-RVDQYRDKKKKAAKEK' - RALKEDY - EQMVH( -
QFTASQVAYLKT-RLPQYREGTSKRRDQLV-~—-~~ SQSAKNIISEL-YAITGKKQSREKKKLI—
KLAPNHIDYLSKC( YTAKATRSTAQFT RKKRRRTAGML TMGSSTKASI-
LRIAQLLRNEM-NTISGANMSQAKEEQL~

KSAKNIISEL-YAITGKKQSQEKKKLI-
RSLTDHLCKEIAN( RAAI-
TMSAKNIVSEL-YAISGKHQSREKKKLV-

KRRRIAEML-EET DASMKASI-
TLTRSQMAFLKD-RMOAYRNKKPSARPAYA. ~RKVAGELKEDL-EEITEGPLSQERQKAL~
TFTKSQLDFMRD-RVDAYVGTASKKRRRFF: ~KRICDHLGOKI -EKERGKPMLOSEEKKL~
TWTEDQLKVLND-AKREFHSADAVKRQAVA DAAAMEIQAALE /GERLDSKASQAL-

DWYTAKATRSTSQFI

F NA PRLLFIQHN-: KLTIKLAHRAKYEKLTGDRYPY
EDAVGAWFKANCRPRAKAAKI --GTKi VFAHQE-WKEVAKKKRELM]
RKAVAHWLDQNALSTKGAPKHI-WGIRWHARLVFQHSN—ARAIMYLARVLAS—
TRAVKSWFRGRVDNSQVKAKKSVWGGRYYGQLVFKRER-TRIVQYLADI ISR~
EDATASWFKANCRPRGRVAKT--GTKARSGREVFAHRE-WKATAERKRELME—

GKGLRSWFRTNGTRKKREKKT--YGTNWYTRLAYMKVH-SRKVNALAEQI VK~
VQAVRAWFQKRLESSAVKGKKSVWGGRYYGQLVFKRER-TQIVQYLGNVIVC—

RKAVARWFVVNFKYEKGPHKRP-WGIRWHTRLVFQYER-SRATLYVAKMLAE-
LOGIRTWFKAQTKTTRKSKDD--YSTNWYPRLVYMKSK-RRRTKAMAKRMLK—
F KARCKAKRKADAV--TWKGVKARNVF IRHN-! RRSIKETQKALYEQGTGAIFPY

ALKISQVALLKS-KLDTYRDLKGKARKRFA-——~~- HKLAQILRNEI-QDLSGTAMPQAKHEAL-
TFTPMEQAYMRE-KLEGYNASSGKQRRRFL: ~RSTTQYICQEN-EKRTGANLTEAEKSAI-
HLRATEVAYLGS-KLEDYRDAKGKTGKAATL: ~EQCLRTLKGER-EVIKGEPMSRQAASDL~
TWTEDQLKVLNN-AKREFHTADNVKRQAVA DAAATEIQAALE DSKASQAL-

KRAVTEWFKQNVQRIRGNGKR-MWGIRWHGRLVFQYER-TRAILHIARLLVD---~—=-
GKALRAWFKAHGNARKTEKNL--YGTKWYGRRVYMRIH-KAKVQALADEIVK~-
KAATEGYIQRNLHTVRGPQRR-PWGIRWTTRLVFQYHH-SQTIMYLAKLIVN-

TFTPMEQAYMRE-KLEGYNTSSGKQRRRFL: ~RSTTQYICQEN-EKRTGNDLTVAQKSAI~
TWTEEQLKILND-TKPEFHAADAVKRQAVA- ~DTAASKIQAAM--EEGGQQLDSKASQAL-
TFTESQLAYMRE-HVEAYIGTAAKKRRRFL. ~KRIANHLRQAT-EDRNKEPTSRAEESKL-
TLRDSQVALLQQ-RLEAYRRKRKNKKDKVGRAQVV-RDAVRVLKEDY -ESLARELMSKSHEARL -
QFSASQVAYMOS-RLOQYREGSKGKRSDVV—-=——=~ FKNFVSEI-INESRRPVPKAKRKAI-
SLSVTQTAYLKT-KLEAYRMKRKRK VV-KEACRRLKEDW-EAMTELEMSPELEKRM—
VWTDDQLKVLND—AKAEFRAADAVKRQIVA ~DNIANKLOAEME-KAGGVPLDRTASOSL—

TLOPSQVAFLTN-KLDEY. G HRMAQHLKKE! REDQL-
~TPGR-K-PFSSEESAILRQ- YLEDFRVKTKFFRKKTTM 77777 YEVYRLMKAKA--—~~ PPLLTEEQWKER-
~AAPY. WETWQTETLNH-YLPFYKANKTVKQRTALL: ~NKTFRRMQSK- RDIPDSDVSGL~-

~TPGR-K-PFSSEESAILRQ-YLEDFCVKTKEERKKLLM- ~YEVYRLMKAKA-----PPLLTEEQWKER~
IWEDWQTEILEK-YLPEYRSK IM. KVLOKFKAR KESAEGDTANL—
IWEDWQIDILER-YLPDYKSKKTVGAWVAIM KVLTKFKGR

~ERGR-E-HFSATEEKVLRE-YLDDFTTKSKEERKDLLM- ~FKIYRLIKAA. —~GPE-LTPDOWRIR-

FTA KARCKAKRKADAI --TWKGVKARNVF IRHN-RRSIKETQKALYEKATGDIFPY
GKALRAWFKAHGNARRTEKNL-

LOGIAAWFKAQTKTSRNAKDQ--YSTLWHPRLVYMRSK-RRKTKALARRMLK---—~-—
KAAVTKWFELNVKYERGPNKK- IW VFQI IVYLAKLLSQ:
KRGVLGWFKQKLAAYKPKQEKAKWTTRWFGLLVFKRER-RDATKYLAGLLAR~
KRAVNKWFEENIKYERGPTKK-PWGMRWTARLVFQYER-SRATGFLAKLMAQ-
FVAVRGWLNARCKAKRKAEAI --SWKGVKPRILYIRHN-; RRTIKEKQKLLFESATGEAFPY
KLAVERFFEERKYERSP' WGIKWHARLVFKYVR-TRAIWHLAKLIL

KTKIKEWFQNHGRCIRMPKFG--YVKLISTRYVVAHLR-QEQIHEVVTRLAK-—--==~=
RKAMROWYGLKAKVRQPKQYK-IRGVNWNFRTVAALLK-KEEIKQAEVELAGGQPV -~
KTKIKEWFQNHGRRIRMPKFG--YVKLISTRYVVAHLR-QEQIHEVVTRLAKGVPPGSRV-
RKAVQOWFGVKSRIRKPKEIK-IRSMNWNFRTVASVQK-KMETKEAQRTLSGNGDI -
---RKQWFALKSRVRKPKEIKI-RSMNWNFWTVAAVOK-KLEIKDAQOMLSGDGEI~
KKKVKEWYYNHGRRPHVRRYG-~-YVKPISLKYVIGHLK-QEELYSKVVELAG-

FQHEN-KDTIDTEAKRLCAEATEEGQK-

'FOHEN-KDTIDTEAKRLCAEAIEEGOK-
'FOHEN-KDAINTEAKRLCAKAIEEGOK-

VFQHEN-KDAIDTEAKRLCAKAIEEGQK-

FQHEN-KDAIDTEAKRLCAKATEEGQK-

VFQHEN-KDAIDTEAKRLCAEAIEEGQK-

DHVFQHEN-KDATDTEAKRLCAEATEEGOK-

VFQHEN-KDAIDTEAKRLCAEAIEEGQK-

ILRQ-YLEDFRVKTKEERKKLLM ~YEVYRLMKAKA- - ---PPLLTEEQWKER- | KTKIKEWFQKHGRRTRMPKF G-~ YVKLISTRYVVAHLR-QEQTHEVVKRLAK~
I RDANDAARAETF. T.ODMLDIL-~-~PNGKSF - | KKDIKEWFARY SRKRSQKMLR--MGKSWHARRVFQHEN-KDATDTEAKRLCAEATEEGQK-
LLEK YRDANDAARAETF- RVLODMLDIL KKDIKEWFARYSRKRSQKMPR
LLEK YRDANDAARAETF- RVLODMLDIL K KKDIKEWFARYSRKRSQKMPR—
LLEK-HQEEYRDTNDAAHTEIF ~SRVLODMLDIL-~~PNGKLFKK - | KKDIKEWFAQYSRKRSQKMPR-
LLEK-HRQEY! ARAETF. RVLODMLDIL KKDIKEWFARYSRKRSQOKMPR--MGK!
SQTKHH-—---~ GSGR-—-EWIDEESALLEK -HQEEYRDANDAARAETF ——-—-— SQVLODMLDIL---PNGKSFKKEERSAV- | KKDIKEWFARY SRKRSQKMPR--MGKSWHTRRVFQHEN-KDAIDTEAKRLCAEAIEEGQK-
SQTKHH-—--~~ GSGR--~HWTI RDANDAACAEIF LODMLDIL---PNGKSFKKEERSAV- | KKDIKEWFAWY SRKRSQKMPR - ~-MGKSWHARRVFQHEN-KDAIDTEAKRLCAEATEEGOK-
SQTKHH R T LLEK-HRQEYRDANDAARAETF RVLODMLDIL KKDIKEWFARYSRKRSQKMPR
SOTKHH. R T LLEK YRDANDAARAETF- RVLODMLDIL. K KKDIKEWFARYSRKRSQKMPR—
SOTKHH R T! LMEK Y RAETF: RVLODMLDIL KK KKDIKEWFARYSRKRSQKMPR—
SQTKHH R DEESALLEK ¥e ARAETF. RVLODMLDIL KK KKDIKEWFARYSRKR R--MGKSWH:
SQTKHH R TDEESALLEK YRDANDAARAETF. R - KKD1KEWFAEYSRKRSQKMPR——MGKSWHARRVFQHEN KDTIDTKAKRLCAEATEEGQK-
SQTKI TDEESAV] RDANDAARAETF - | KKDIKEWFARY SRKRSQK

'QHEN-KDAINTEAKRLCAEATEEGQK-

DRV--KRI OR-RKMAQEN-PKM:

RPMNAF IVWSRDQR-RKMALEN-PRM-—

q
kgdpKKP-

FFVQTSR-EEHKKKH-PdasSv-
DKP--KRPLSAYMLWLNSAR-ESIKREN-PGI-

x] P--KRALSAYMFFANENR-DIVRSEN-PDI-

Species Abbreviations: Ccin : Coprinopsis cinerea; Lbic : Laccaria bicolor

Back to Contents

2g. Multiple sequence alignment of small alpha helical domain found either in the neighborhood or fused to JBP and/or the transposase

Predicted secondary_ structure
CC1G_09736_Ccin_116498199
CC1G_07252_Ccin_169867890
CC1G_10219_Ccin_116503602
CC1G_11682_Ccin_169864014
CC1G_12550_Ccin_169869581
CC1G_12678_Ccin_169869760
CC1G_13131_Ccin_169862417
CC1G_13153_Ccin_169863832
CC1G_12708_Ccin_169869474
CC1G_12861_Ccin_169866926
CC1G_12949_Ccin_169862396
CC1G_13116_Ccin_169866949
CC1G_05496_Ccin_169864672
CC1G_10425_Ccin_169866913
CC1G_09451 Ccin_169867984
CC1G_11469_Ccin_169856597
€C1G_11998 Ccin_116510369
CC1G_12695 Ccin_ 116506927
CC1G_13326_Ccin_169870064
LACBIDRAFT_316487_Lbic_ 170117410
LACBIDRAFT_ 333145 Lbic_170113173
LACBIDRAFT_ 325901 Lbic_170096750
LACBIDRAFT 327556_Lbic_170100793
LACBIDRAFT 330405 Lbic_ 170106947
LACBIDRAFT 306696 Lbic_ 170108481
LACBIDRAFT_304733_Lbic_170107823
LACBIDRAFT_ 335145 Lbic_170117735
LACBIDRAFT 316718 Lbic_170117691
consensus/100%

consensus/95%

consensus/90%

consensus/85%

.h JS T
Species Abbreviations: Ccin : Coprlnopsls cinerea; Lbic : Laccaria bicolor
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ETGML

-MQCLIDY---ASSRIRAAG

LYSSGCFRYP

-MQCLIDY---ASSRIRAAG

~GIIQRPVALGMMFKSTLTG-MLHLGRHASTADYETPNPIPDP--VLE

LYSSGCFRFP

~GKIVTPVFLEHLHRLLIYG-GIDSPQDVALVVTDYPRQAHDY--AVT

—————— ~-LLTSE: ﬁANMWRLMGAHAEKAFGEVKTKGRNP
~MQHLLNY---VSSRLRACASALVSLEDRWQYVT- LASATLO!
-WQSLIDY---LSSRHRAAG---VFYVVQYPVIS- “TAF
—~AQDLLNY---ASGRLRSLA---IATTNDYGLISR-

~MQQFMYY-~--LSSRLRGAG---LAYAHQFAKLT-

—————— ~MSSRLRAAG---LSYLNLRDTIP-

~WQLLIDY-
~MQOLLYY-

VFYVVQYAVIS.
VAYAHQFAELN:

ALLTLI-KLGDPMPIYSACKPSHDQVPDR-

~TRGLPGH-:

LFSSLALRFN TKLTKVALSL-HLTVPS-IVAEAVSVEQEVSDP-:

IYTAAAVRNP----HSITPPPAFRKIFPVCFGDVEGELDMWMLEVAVEGGEGLRDA~
IFGFASLRYP: EVK:

TYCAKMRFP-

FGFAATRFP:
LOSIVNITHP----DVITPPSFLVKITRLLVSG-GIDSLODVASAARDRQPPLRDH--FRE

LFGFAATRFP

~KINPGEAHRELVTLLTVL-KQGDPMOILAACKPSHARVPDR--ILR

~ISARLRHCA-
~FFSRCKAAW-S-AYSDDKVNWID--~DKERQEWWK-LRILHETNRLCMEV-
~MSSRCRAAT- EIWLS---LFRGEL:
~GQWCIYY---FASRCKAAW. RLA ~IVKVPSWVSFFILRTHPQ-QSDLASLPQQGLLVDPAYMDDPSNIFA
-GQWCIYY---FASRCKAAW: DRLAK ~IVKVPSWVSFFILRTHPQ-QSDLASLPQQGLLVDPAYMDDPSNIFA
~FQEVLCY---WSSRFRA-- FIIA TLGMACAYGH FIVPPFLKSCLQGNPLH. PQEAFMDDC--IRE
~FQEVLCY---WSSRFRA- FIIA TLGMACAYGH FIVPPFLKSCLQGNPLH: PQEAFMDDR--IRE
~WSSRFRA- FIIA TLGMACAYGH FIVPPFLKSCLQGNPLH: PQEAFMDDR--IRF
~WSSRFRA- I TLSMACA: FIVPPFLKSCLQGNPLH: PQEAFMDDR--IRF
~WSSRFRA- I TLSMACA FIVPPFLKSCLQGNPLH:

h.a...huuR.+. C..a.

PQEAFMDDR——IRE
..s. .
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2h. Multiple sequence alignment of Cys cluster that is often fused to the hydroxylase domain

Predicted sec str
CC1G_10424_Ccin_169866911
CC1G_12620_Ccin_169865996
CC1G_13092_Ccin 169862010
CC1G_10224_Ccin_169857292
CC16_10671 Ccin 169852274
CC1G_04135_Ccin 169860374
CC1G_13157_Ccin_169863840
CC1G_12621 Ccin_169865998
CC1G_10672_Ccin 169852276
CC1G_12914_Ccin 169866419
CC16_07247 Ccin_169867880
CC1G_09678_Ccin 169866372
CC1G_09735_Ccin 169868221
CC1G_11350_Ccin 169866093
CC1G_04088_Ccin 169860280
CC1G_01240_Ccin_169852992
€C16_09972_Ccin 169869428
€C1G_10222_Ccin_169857288

TQIEARMDFW: ~ATWV--GNIEEFRKEVNCGSPLCSV-K~--CA-PLETHMSCSACFYDPSRYPSNCGLRDLYLRDLLRS -~ -QAGLSPGQVERFMPAY
LQIEVRMDFW: ~SSWL--EQNADFGRHVNCGSPHCTQ-G-~CT-PLDDFMACEACFSNGQQYPTNCGLRTQF LRDTLRS -~ ~RGGLTSRQITDFLPVY
FQLEADYSRF ~DRWA--LQFDKGHTFPPCGNPQCSN-G-~-CSGPVDEGMWCLPCWLDHGAGFEKCKLVDEYLKQTLCE--~EGYLTPETAPAFLEDY
FQLQSRMEFW-————=~—-] NTWA--SRVCNGDPTLNCGEEACHA-S--CD-ALLDHPSCVHCFQTPRGI TGNCMLOEELIAHFLET-~~DCETPVEEIQPFLOEY
FQLEGFFELW EEWAQALRDEDNDQKEGCGNPDCGD-TPPCD-PLLDDMACGLCALQGPEAYDQCGFFKQYMAYHLQH-~~DAGMPITSIPGFLEQF
FETEADLGLW-————=—~—-] REWA--SLDRTGS IRDDCNDCEEGP-R--GN-PLHDYPACNSCF-NSDFGMDFCSFHSHYLEHMLMS - -~QF YTPVHEIPLVLAEY
FOLQGRTDLW —-—--AQLDHQQTQCDKPECQA-AGACE-IMEDY ISCRACF -~ -NDNEVCTLEYDY IGHYLNR---DVGIPWDDLVPFLTRY
EALDQRGAIVRCSNTECQL-EG-CT-LLGDVLSCLKCFENDATGPGRCDLPLLYLRRFMET---KDILPEEKVRPFVTWF
~HLWT-ASRPVLLEEQPTCDDPECVN-GGGCD-PLRDYMSCIRCFDNDDGKHDTCSWRDQYLSVYLALN--NPHLSPEDLKCFLAHY
—~RRYI--PQLEESHPVGVCKSDYCHDNHHECI-PSPHTMACQPCI-~--STGHQCSFREDF IAHRVAE---AMPWTAKQVAEFVDEY

GPCNHEECIKFPGGCM-LTAEGLGCAPCI - ~ELEVPYGKAFQFFTKL

DIVAANPGLGPCSAPQCASKEVLCL-
AFVASNPYLGQCTALQCSSDKVKCV--
CTQKECIESPGACM-LTEEGFGCGPCI-

CC1G_11349 Ccin_1 1
consensus/100%
consensus/95%
consensus/90%

Species Abbreviations: Ccin

Back to Contents

'VROLFNNKEW.

~RDNPNPPDRCD-PDCGQ-GL~-CR-PEVDLFGCIGCA~

veeiCuriPenienSaaan.p...C..C.
...p- S.....p...C..C.
Cs...C...v..Cuurn.cClouC..Co.

TRQTVCSFLRDFIERRLPSLL-HPALPNAVNDGFYQGQ
. ...hh.... . “eSa.
P - PR

O S 18 P
Coprinopsis cinerea

2i. Gene neighborhoods of the predicted transposase gene associated with JBP

Note the neighborhoods are rendered in the svg format and your browser should support svg to view this. Most current versions of web browsers support svg.
not so and you see a white screen below without the genes, click here to see the neighborhood

However, if that

OR if that too doesnt work, click here to access a pdf file

file:///Users/liaiuser/Desktop/supplementary_material DONS html
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Legend for key genes:

HMG domain alpha-helical novel transposase 20GFeDO domain  Uncharacterized gene

protein domain protein Note:many are fragmentary ~ containing protein
Note:numbers on the left represent Gi numbers of the predicted transposase gene

file:///Users/liaiuser/Desktop/supplementary_material DONS html

I

(ce

Coprinopsis gene neighborhoods (click on the boxes to access protein sequences)

Solo 20GFeDO like genes

? 20GFeDO

169850687 | ST¥kinase )| STkinase ? \ : ) ?
169861999
169848563

20GFeDO like genes in the vicinity of the predicted transposase gene

169848803 HMG new_tpase } ? OGFeDO*
169855337 20GFeDO* reverse_transcriptese RT_gag reverse_transcriptase RT_gag new_tpas

169857296 206reD0" | 20GFeD0" 2067200

169845762 new_tpase

169869583 20GFeDO* a-helical

169860382

169862008 HMG Cys_clus+20GFeDO*

new_tpas

20GFeDO|

20GFeDO* new_tpase+a-he

169867892 e e RT_gag 20GFeDO*
169850585 | sTvkinase )| STkinase sTvkinase K 2 « sTvkinase | S v |
169866814 RT_gag ) ?

169862971 20GFeDO* ? K 2

169860180 20GFeDO* HMG

169842914 new_tpase | ? 20GFeDO* HMG 20GFeDO*

169864672 HMG 20GFeDO*

169856597 ? Knew_tpaserva-heicl HMG

169862396 20GFeDO* 20GFeDO*

169857282 RT_gag e ? [ ? HMG )

169866926 new_tpase K ? ‘ ? ? } new_tpase+a-hellca>{ ?
169866949 [ wve XGRS \ ? 2

169869474 RT_gag :

169868186 20GFeDO* ? K Ncys+new_tpase
169864012 HMG a-helical 20GFeDO*

169869781 HMG ? } Ncys+new_tpase 20GFeDO*
169842920 new_tpase ‘ ? 20GFeDO*

169865992 HMG ?

AV

Ncys+new_tpase 20GFeDO

20GFeDO*

169852262 HMG reverse_transcriptase ? K ?

new_tpase 20GFeDO|

169848801 HMG new_tpase } ? 20GFeDO*

169862413 HMG helical ?

20GFeDO*

169862002 HMG Cys_clus+20GFeDO*
169852270 HMG e ? K ? ‘

new_tpase 20GFeDO|

169862415 HMG a-helical 20GFeDO*
169866916 new_tpase K ? ‘ ? m ? } new_tpase+a-he|lcaN ?
1Ra&2220 R — A Ccc o > > Ve ane |

7/2/10 11:03 AM
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3. Phyletic distribution, domain architectures and alignment of the algal RNA-modification associated family

Gi Domain architecture gene name Len Organism class GenBank Annotat
Aanol1000001260 MBD+20GfeDO Aanol1000001260 484 Aureococcus anophagefferens stramenopiles 68521
Mpus1000007549 20G£eD0O Mpus1000007549 1068 Micromonas pusilla viridiplantae>chlorophyta 56524
Aano1000002837 20GfeDO+X Aanol1000002837 426 Aureococcus anophagefferens stramenopiles 62507
Aano1000005385 X+20GfeDO+X Aanol1000005385 913 Aureococcus anophagefferens stramenopiles 63084
Aanol1000005432 Artificial N+20GFeDO Aanol1000005432 4491 Aureococcus anophagefferens stramenopiles 63122
Aanol1000008654 LRR+20GfeDO Aanol1000008654 488 Aureococcus anophagefferens stramenopiles 65766
Ehux1000028467 LRR+20GFeDO Ehux1000028467 422 Emiliania huxleyi haptophyceae gm1.2000361
220972248 LRR+20GFeDO THAPSDRAFT_7450 548 Thalassiosira pseudonana CCMP1335 stramenopiles predicted protein [Thalassi
Aanol000006794 dihydro-orotase-likeAmidohydrolase+20GfeDO Aanol000006794 1100 Aureococcus anophagefferens stramenopiles
Aanol000005614 Znf+PseUsynthase+20GfeDO+Methylase Aanol1000005614 863 Aureococcus anophagefferens stramenopiles 63253
ZnF+PseUsynthase+20G£eD0O PHATRDRAFT_50200 870 Phaeodactylum tricornutum CCAP 1055/1  stramenopiles predicted prote
ZnF+PseUsynthase+20G£eDO PHATRDRAFT 42626 798 Phaeodactylum tricornutum CCAP 1055/1 stramenopiles predicted prote
ZnF+PseUsynthase+20GfeDO+Methylase THAPSDRAFT_ 21769 1310 Thalassiosira pseudonana CCMP1335 stramenopiles predicted prote
CysSC+znF+RRM+20GfeDO PHATR_44207 601 Phaeodactylum tricornutum CCAP 1055/1 stramenopiles predicted prote
ZNF+RRM+20GFeDO 0t10g03170 412 Ostreococcus tauri viridiplantae>chlorophyta unnamed protein
145351687 ZnF+RRM+20GFeDO OSTLU_93380 466 Ostreococcus lucimarinus CCE9901 viridiplantae>chlorophyta predicted prote
pus1000003041 RRM+20GfeDO Mpus1000003041 462 Micromonas pusilla viridiplantae>chlorophyta 38430
Mpus1000008227 Methylase+ZnF+RRM+20G£eDO Mpus1000008227 1380 Micromonas pusilla viridiplantae>chlorophyta 58309
Aano1000003820 ZnF+RRM+20GFeDO+A1kB Aanol1000003820 1794 Aureococcus anophagefferens stramenopiles 66742
Aano1000010511 RRM+20GFeDO Aano1000010511 707 Aureococcus anophagefferens stramenopiles 72852
Multiple sequence alignment
Boundaries <-core 20GFeDO begins her
Predicted_secondary_structure
Aanol1000005432_Aano_Aanol000005432 DDAALLQQYASQLGAAARC LGAARPTPN' RACVERMA EAGLLADAAAWKRLLRV TPSLAKPDL
Aano1000002837_Aano_Aano1000002837 LRLIGDGNWPTO! TDTGKPV] MCVGLVF -ALGQ-GAQASHVSECHPQMTRVLTRWCRGTLPRTRKGA~ ~EFPFSSLQVK
Aanol1000006794_Aano_Aanol000006794 FRLIKE--WPTQORPNV: 'GGYSNP MVLGLCP-NR SVAQASQQCPQLTKVVTRWAAATLPDA-~ ~KFRYGSIQVK
Rano1000008654_Aano_Aanol000008654 LDALRRTAWTSTRERPRVDADHY LTLORPRTKYYDADGN YNAAGOK; OKNAAKLAKHRAVWDLAVAALAEVDAAY ~AETFTSLAVT
Aano01000001260_Aano_Aanol000001260 LERLRAVDVPRTLARQNI I VGV SRSRPGLTRELVRFGKAHLPA- ~GFKFTSIQLK
Aanol000010511_Aano_Aanol000010511 LAALEASEIPVQDSRT! TRPGAPA! VLGAVN-' ERP! KLLCDVFRAHAPD:! RETTIQIN
Aano01000003820_Aano_Aanol1000003820 RDVV! WPA RSKLL T TF ———NAHQPRQNALEALATAVFALEKSIIAEKFPR ~RTPSTMCAVK
Aano01000005385_Aano_Aanol000005385 LTCLGD-KWPTQD! TPDGKPVH MCLGAVF-VLGGVGMACSNVSEHYPELTTLVTKWVTTTLPE ~DFPFSSLQIN
Mpus1000003041_Mpus_Mpus1000003041 IATLSTLKWPRASHRVGVASSEYLSLSSLGFE---RETEDRTST YRAVWELARDVLASVAGDDV- ~AAKFDGLAVT
Mpus1000008227_Mpus_Mpus1000008227 LRELVRAI PKVNSERYLVY RARATND! /DPFRDLKRAALAVLRWADPE-= === === m oo mmmm YPCDHMAIT
Aano1000005614_Aano_Aanol000005614 RSKL IKPGDD. TL DALFPALADAVFALEEAL AV
PHATRDRAFT_50200_Ptri_219129852 RKIISEGCWPETSI RHDI TVVNPTF! LYRD; PRANRLFPDLVQAVFALEASLSEHNLKQANGDAGIGIHRK! RPPSSHCATN
PHATRDRAFT_42626_Ptri_217411154 RDADKSGFWPSTTPKRQLVMVSTVV] ESCDNPF. VAHMKARSNKIDKSSAYTY -REPSSTIATK
PHATR 44207 _Ptri 219113839 LQILITLRWPAQN ERQGLSAER YLVLQTN! -EYYYSGIAVT
0t10g03170_Otau 116060216 RDELFDTKWPAQS( KSDNYT VLKRECSP- PYESLKLACEDLMRAVD: FPYDSLAIT
OSTLU_93380_Oluc_145351687 KDELLRSKWP. KSDGYT LKRELSP: NDPYAKLKDACERLMRTVDET:
consensus/80% bp.1l.p..WP.pp. e et eeDSUeueeuenaseneasansasaasesassansaneasschSh.uSSaeuuens.uspahoe....h. . hb..hs.s

Key features + synapomorphic tryptophan

Species abbreviations Aano : Aureococcus anophagefferens; Mpus :

Fasta sequences of proteins not in GenBank and assigned Fake gis
>gi|Aano1000005385|ref|jgi|Auranl|63084
MSSPSPKKRCPKPWRPLFAAGSRVECRHGGGDVFYP

>gi|Aan01000005614 | ref|jgi|Auranl|63253

TAVTSDGHYDVDYL

Micromonas pusilla; Oluc

MHLQLPLVLLAARVAALHAPPSALTSPRCTARRASAQPVASKPSKDPSTAPPGAI 'RWCH
>g1|Aan01000001260\ref\1q1\Auran1\61875 ; jgi|Auranl|68521
MSIVEDEEAAADGAEVLSALGDLVEK 'RPGDGRVEHVYVDP;
>gl|Aan01000002837\ref\ng\Auranl\szso7

TFVSRNAVF

LREAESC]

RCLGLLAPTPAKRARDEAAGAPEAAGDPAPPAAPPPEKRPRAKNPDIDLAAFGWAPPPPPDFAGMLERL

Ostreococcus lucimarinus;

DARAREAIFARARDFTTTLLVGYVDASGADAERLV

Otau : Ostreococcus tauri; Ptri : Phaeodactylum tricornutum

MRPEAGLKVGDALQKKFPGYGSGVFDGRVAEIFPAEKKVRVAWSDGEETFMTVAAVRKAMDHPPSPAKPVKRAAASAPPAPLPALEAAGGRPKRARKAPPALTYAKMGTNTSSAK

RGRSAALESELRAA ISITAPAPVASTADLNARLPPNV

PRTLARQNIIGEAD. VGVVA

MLRLIGDGNWPTQARPNVTDTGKPVPGMCVGLVFALGQGAQASH'
>gi|Aano1000005432 | ref | jgi|Auranl | 63122

ECHPQMTRVLTRWCRGTL: PF

LQVNYNYAAQKHVDGNNIGPSYIMSI

WTADQGVIDCKDAWKLFDGNKEHATRPFKGERISFIAFAHGOYNKLEAPVVKMLKGMGFNAARSDGKDL

MDGAEALSLAKRACPQFASAGLKPLDPSSITKVETRSVARLWAGMGSVVELRVKAGEDTAATIMVKKVTLPKRCASIGDRRKKASYEVECNFYEKYAAEVAAAGCACPRPLLVERRGTEGVTIVMTKLVGSSAPMDGARSRRVLSGLAKLHALFWGAAADAAVAGGLAAQGEYWYLDTRE
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4. Phyletic distribution, domain architecture and multiple sequence alignment of the fungal subfamily of AIkB proteins that are fused to SAD and R3H domains

Phyletlc distribution:

gene_name length Species
2 16 ACLA_010690 2318  Aspergillus clavatus NRRL 1
7 7 AN3951.2 686  Aspergillus nidulans FGSC A4
88 ATEG_08110 672 Aspergillus terreus NIH2624
0 AFUA_5G07420 465  Aspergillus fumigatus Af£293
7 AFUB_054970 465  Aspergillus fumigatus Al163
NFIA_079850 508  Neosartorya fischeri NRRL 181
Pc22914940 696  Penicillium chrysogenum Wisconsin 54-1255
An09g03880 699  Aspergillus niger CBS 513.88
A0090701000312 370  Aspergillus oryzae RIBA40
PMAA 037570 477 Penicillium marneffei ATCC 18224
CIMG_06114 815  Coccidioides immitis RS
TSTA_054450 673  Talaromyces stipitatus ATCC 10500
BC1G_08942 790  Botryotinia fuckeliana B05.10
171684467 PODANSg4208 1011  Podospora anserina DSM 980
8 8 PTRG_02240 983  Pyrenophora tritici-repentis Pt-1C-BFP
1 7 CHGG_06386 724 Chaetomium globosum CBS 148.51
6 5 SNOG_03244 978  Phaeosphaeria nodorum SN15
7 9 PODANSg3583 1068  Podospora anserina DSM 980
5 8 SS1G_11457 615  sclerotinia sclerotiorum 1980
170093061 LACBIDRAFT 313729 1047 Laccaria bicolor S238N-H82
826277 CNB01220 1146  Cryptococcus neoformans var. neoformans JEC21
34117982 CNBL2390 623 Cryptococcus neoformans var. neoformans B-3501A
169847183 €C1G_01939 500  Coprinopsis cinerea okayama7#130

Common Domain architecture, SAD+ZnR+Cysclus+AlkB

Multiple sequence alignment and boundarles of the different domains
Boundaries

class genbank_annotation
fungi>ascomycota CNH domain protein [Aspergillus clavatus NRRL 1].
fungi>ascomycota hypothetical protein AN3951.2 [Aspergillus nidulans FGSC A4].
fungi>ascomycota conserved hypothetical protein [Aspergillus terreus NIH2624].
fungi>ascomycota hypothetical protein AFUA _5G07420 [Aspergillus fumigatus Af293].
fungi>ascomycota hypothetical protein AFUB_054970 [Aspergillus fumigatus A1163].
fungi>ascomycota hypothetical protein NFIA 079850 [Neosartorya fischeri NRRL 181]
fungi>ascomycota Pc22g14940 [Penicillium chrysogenum Wisconsin 54-1255].
fungi>ascomycota hypothetical protein An09g03880 [Aspergillus niger].
fungi>ascomycota hypothetical protein [Aspergillus oryzae RIB40].
fungi>ascomycota hypothetical protein PMAA_ 037570 [Penicillium marneffei ATCC
fungi>ascomycota hypothetical protein CIMG_ 06114 [Coccidioides immitis RS].
fungi>ascomycota hypothetical protein TSTA 054450 [Talaromyces stipitatus ATCC
fungi>ascomycota hypothetical protein BC1G_08942 [Botryotinia fuckeliana B05.10].
fungi>ascomycota unnamed protein product [Podospora anserina].

fungi>ascomycota conserved hypothetical protein [Pyrenophora tritici-repentis
fungi>ascomycota hypothetical protein CHGG 06386 [Chaetomium globosum CBS 148.51]
fungi>ascomycota hypothetical protein SNOG_03244 [Phaeosphaeria nodorum SN15].
fungi>ascomycota unnamed protein product [Podospora anserina].

fungi>ascomycota hypothetical protein SS1G_11457 [Sclerotinia sclerotiorum 1980].

fungi>basidiomycota
fungi>basidiomycota
fungi>basidiomycota
fungi>basidiomycota

predicted protein [Laccaria bicolor S238N-H82].
hypothetical protein CNB01220 [Cryptococcus neoformans var.
hypothetical protein CNBL2390 [Cryptococcus neoformans var.
predicted protein [Coprinopsis cinerea okayama7#130].

CIMG_06114 Cimm_119182137 EEVPNIPPNEARPEPVGT: DRPELCDALPWFRSTQGGC- -YFKDGIAFGVLIDGDAGD- -RAHLDH-EVVITRVGGGCI K-V KLQLTEDI

ATEG_08110_Ater 115433188 IDTTGADGSSA-SETHGQPPAWAD-- -YRPELSDTLPWFRAVQGGA~ 'YHNGNICWGFLLDADCGI- RSYIDD-EIVITRIGGGCT-:

An09g03880_Anig_145242116 AHTPNQPPLPD-Q! E- NRPELCDTLPWFRSVQ - 'YHNGNICWGFLIDADCGI- RSYLDD-EVIITRVGGGCT-:

AN3951.2_Anid_67526987 AKVRSIESSPSLAEVD! DVREPEL LASAIPWFTCY. = YHSKMVCYGFLLDGD: HIDD-EVVITRIGGGCS~ -KDRD-G-NLMLKKDM-
BC1G_08942_Bfuc_154305295 LPSLENATLSK- E: “’RQQLCSSLE HKC A RDVFTE-DIYITSVGGGK: TKRVKI
CHGG_06386_Cglo_116193337 'VAKVANATADG-PP; PL LCEALPYFRSFK: 'CQGFLIDQEVDOQ: -RDVFGA-QVIT: "NPG—TGNMIRTKDA ———————————————————
PODANSg4208_Pans_171684467 VKLAPRVPVAR-PAPRGPPPI! FRGGLCEALPYYKSYK 'YNIGLLAKGFLIDLEVEK DVFHQ-SVVTI; MVRGRD:
LACBIDRAFT 313729 Lbic_170093061 AEPACQIPLYQ-EPLPHHPPIWAE----- ‘TRQEVCESFDWFRSYQGGV-==~~ YHTHGIVKGYLLSAFSSKSGRVHQNSLTLLICSRRDRFEHGGRLIISHGGGKAESIHAHEGRF———APQPAED ———————————————————
CNB01220_Cneo_58262770 LKANELKPAL--SNTHGSCPVWAQ- MARGVLFEGAVEA-QGVYWGQ ERI---GTIMTSIGHP-======- RRQK———PIIPQEDEVAPVLPEPSSSTLSATAGI
SNOG_03244_Pnod_169600785 LFANRKPGLKK-PAPSGNPEVWAA- FARGFMFDKI. DYIDN-DVVISR L DTDSG-QMKSGKDQ-

Species abbreviations: Anid : Aspergillus midulans; Anig : Aspergillus miger; Ater : Aspergillus terreus; Bfuc : Botryotinia fuckeliana; Cglo : Chaetomium globosam; Cimm : Coceidic
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5a. Phyletic distribution and multiple sequence alignment of the R3H domain-associated family of 20GFeDO prote

Phyletic distribution of the R3H fused AlkB proteins

#1;
Gi Domain architecture gene name Len organism class GenBank Annotation
20GFeDO+X+R3H AvinDRAFT 5847 698 Azotobacter vinelandii proteobacteria>gammaproteobacteria  hypothetical protein AvinDRAFT 5
20GFeDO+X+R3H Acry 3 762 Acidiphilium cryptum JF-! proteobacteria>alphaproteobacteria  hypothetical protein Acry 3179 [
20GFeDO+X+R3H GobsU_t 010100005758 779  Gemmata obscuriglobus UQM 2246 planctomycetes hypothetical protein GobsU_05758
20GFeDO+X+R3H Franeanl 7129 777 Frankia sp. EANlpec actinobacteria 20G-Fe(II) oxygenase [Frankia sp
20GFeDO+X+R3H B1inB01002514 785  Brevibacterium linens BL2 actinobacteria hypothetical protein B1inB010025
gru1000002312 20GFeDO+X+R3H Ngru1000002312 969  Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 12000094
Ngru1000008142 20GFeDO+X+R3H Ngrul000008142 1109  Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 23000035
Ngrul000014932 20GFeDO+X+R3H Ngrul000014932 1114  Naegleria gruberi heterolobosea estExt_fgeneshNG_pg.C_600108
Ngrul000002448 20GFeDO+X+R3H Ngrul000002448 1139  Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 16000074
Ngrul000014072 20GFeDO+X+R3H Ngrul000014072 1140  Naegleria gruberi heterolobosea estExt_fgeneshNG_pg.C_270061
Ngrul000010562 20GFeDO+X+R3H Ngrul000010562 944  Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 52000076
Ngrul000011382 20GFeDO+X+R3H Ngrul000011382 972 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold_64000090
Ngru1000005317 20GFeDO+X+R3H Ngrul000005317 2591  Naegleria gruberi heterolobosea estExt_fgeneshHS_pg.C_760047
Ngru1000002982 20GFeDO+X+R3H Ngru1000002982 1252 Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 34000025
170102781 20GFeDO+X+R3H LACBIDRAFT 328485 1203 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicc
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164645299 20GFeDO+X+R3H LACBIDRAFT_325982 991 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicc
116499177 20GFeDO+X+R3H CC1G_09674 946 Coprinopsis cinerea okayama7#130 fungi>basidiomycota hypothetical protein CC1G_09674
Pplal000002992 20GFeDO+X+R3H+TBC Pplal000002992 2148 Postia placenta fungi>basidiomycota estExt_fgenesh3_pg.C_1210047
46135867 20GFeDO+X+R3H FG09449.1 884 Gibberella zeae PH-1 fungi>ascomycota hypothetical protein FG09449.1 [
85001137 20GFeDO+X+R3H NCU09412 934 Neurospora crassa OR74A fungi>ascomycota hypothetical protein NCU09412 [N
145254402 20GFeDO+X+R3H An18g01550 919 Aspergillus niger CBS 513.88 fungi>ascomycota hypothetical protein An18g01550
211583340 20GFeDO+X+R3H Pc13g02810 770 Penicillium chrysogenum Wisconsin 54-1255  fungi>ascomycota Pc13g02810 [Penicillium chrysoge
218717189 20GFeDO+X+R3H TSTA_016850 914 Talaromyces stipitatus ATCC 10500 fungi>ascomycota conserved hypothetical protein [
Dpurl 007623 20GFeDO+X+R3H Dpurl000007623 952 Dictyostelium purpureum amoebozoa>mycetozoa>dictyosteliida estExt_fgeneshDP_pg.C_2240006
Ch101000004688 20GFeDO+X Ch101000004688 719 Chlorella sp. viridiplantae>chlorophyta IGS.gm_11_00141
159485224 20GFeDO+X CHLREDRAFT_153458 458 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas
20GFeDO+X CHLREDRAFT 175993 953 Chlamydomonas reinhardtii viridiplantae>chlorophyta hypothetical protein CHLREDRAFT
20GFeDO+X CHLREDRAFT 188236 897 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas
20GFeDO+X CHLREDRAFT 191918 418 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas
20GFeDO+X CHLREDRAFT_189197 1221 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas
07748 20GFeDO+X Ch101000007748 536 Chlorella sp. viridiplantae>chlorophyta fgenesh3_pg.C_scaffold 13000046
Smoel000005861 20GFeDO+X Smoel000005861 853 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 100000026
Smoe1000018266 20GFeDO+X Smoe1000018266 427 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 0000806
Smoel000014016 20GFeDO+X Smoel000014016 198 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 35000267
Smoel000014051 20GFeDO+X Smoel000014051 304 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 35000237
Smoel000017088 20GFeDO+X Smoel1000017088 1434 Selaginella moellendorffii viridiplantae estExt_fgenesh2_pg.C_240225
Smoel000010456 20GFeDO+X Smoel000010456 756 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 11000105
Smoel000002216 20GFeDO+X Smoel000002216 900 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 96000020
Smoe1000021895 20GFeDO+X Smoe1000021895 1030  Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 1000197
Smoel000020846 20GFeDO+X Smoel000020846 934 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 66000023
Smoe1000018380 20GFeDO+X Smoe1000018380 1343 Selaginella moellendorffii viridiplantae estExt_fgenesh2_pg.C_00688
Smoel000003520 20GFeDO+X Smoel000003520 904 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 20000055
Smoe1000003056 20GFeDO+X Smoe1000003056 936 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold_46000146
Smoel000003542 20GFeDO+X Smoe1000003542 912 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 20000036
Smoel000015653 20GFeDO+X Smoel000015653 870 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 3000154
Smoel000021894 20GFeDO+X Smoel000021894 839 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 1000198
162672410 20GFeDO+X PHYPADRAFT 169264 1168  Physcomitrella patens subsp. patens viridiplantae predicted protein [Physcomitrell
Ps0j1000015557 20GFeDO+X Ps0j1000015557 614 Phytophthora sojae stramenopiles 143565
Ps0j1000008776 20GFeDO+X Ps0j1000008776 552 Phytophthora sojae stramenopiles 135757
Ps03j1000015702 20GFeDO+X Ps03j1000015702 726 Phytophthora sojae stramenopiles 143738
Ps03j1000005084 20GFeDO+X Ps03j1000005084 851 Phytophthora sojae stramenopiles 131556
PS0j1000001369 20GFeDO+X PS0j1000001369 460 Phytophthora sojae stramenopiles 127244
PS0j1000002636 20GFeDO+X PS0j1000002636 634 Phytophthora sojae stramenopiles 128746
Ps0j1000009248 20GFeDO+X Ps0j1000009248 437 Phytophthora sojae stramenopiles 136290
Ps03j1000015551 20GFeDO+X Ps03j1000015551 544 Phytophthora sojae stramenopiles 143559
Ps03j1000012378 20GFeDO+X Ps03j1000012378 372 Phytophthora sojae stramenopiles 139870
Ps03j1000008778 20GFeDO+X Ps03j1000008778 458 Phytophthora sojae stramenopiles 135759
PS0j1000012376 20GFeDO+X PS0j1000012376 367 Phytophthora sojae stramenopiles 139867
Pram1000011751 20GFeDO+X Pram1000011751 321 Phytophthora ramorum stramenopiles 86281
Praml1000006627 20GFeDO+X Praml000006627 367 Phytophthora ramorum stramenopiles 77035
Praml000006625 20GFeDO+X Praml000006625 405 Phytophthora ramorum stramenopiles 77037
Pram1000006622 20GFeDO+X+20GFeDO Pram1000006622 1006 Phytophthora ramorum stramenopiles 77040
66823093 20GFeDO+X DDBDRAFT_0217068 471 Dictyostelium discoideum AX4 mycetozoa>dictyosteliida hypothetical protein [Dictyostel
Dpull000008743 20GFeDO+X Dpull000008743 1430 Daphnia pulex metazoa>crustacea PASA_GEN_6000037
Dpull000028680 20GFeDO+X Dpull000028680 857 Daphnia pulex metazoa>crustacea SNAP_00037728
Dpull000019118 20GFeDO+X Dpull000019118 1279  Daphnia pulex metazoa>crustacea NCBI_GNO_21300029
Dpull000004449 20GFeDO+X Dpull000004449 1366  Daphnia pulex metazoa>crustacea NCBI_GNO_2900191
Dpull000023668 20GFeDO+X Dpull000023668 1224 Daphnia pulex metazoa>crustacea PASA_GEN_25200007
Dpull000012014 20GFeDO+X Dpull000012014 917 Daphnia pulex metazoa>crustacea PASA_GEN_1000230
Dpull000004459 20GFeDO+X Dpull000004459 298 Daphnia pulex metazoa>crustacea SNAP_00012885
Dpull000019109 20GFeDO+X Dpull000019109 567 Daphnia pulex metazoa>crustacea SNAP_00032397
Dpull000021114 20GFeDO+X Dpull000021114 944 Daphnia pulex metazoa>crustacea SNAP_00020982
Dpull000004279 20GFeDO+X Dpull000004279 1173 Daphnia pulex metazoa>crustacea NCBI_GNO_2900033
Dpull000004224 20GFeDO+X Dpull000004224 901 Daphnia pulex metazoa>crustacea PASA_GEN_5800050
Dpull000008742 20GFeDO+X Dpull000008742 563 Daphnia pulex metazoa>crustacea fgeneshl pg.C_scaffold 60000011
Dpull000022212 20GFeDO+X Dpull000022212 764 Daphnia pulex metazoa>crustacea SNAP_00025011
Dpull000012716 20GFeDO+X Dpull000012716 351 Daphnia pulex metazoa>crustacea fgeneshl _pg.C_scaffold 49000039
Dpull000023658 20GFeDO+X Dpull000023658 1338 Daphnia pulex metazoa>crustacea NCBI_GNO_25200003
Dpull000016316 20GFeDO+X Dpull000016316 1226  Daphnia pulex metazoa>crustacea NCBI_GNO_3600088
Dpull000024185 20GFeDO+X Dpull000024185 405 Daphnia pulex metazoa>crustacea fgeneshl_pg.C_scaffold 114000034
Dpull000005753 20GFeDO+X Dpull000005753 1338 Daphnia pulex metazoa>crustacea fgeneshl pg.C_scaffold 20000061
Dpull000012176 20GFeDO+X Dpull000012176 906 Daphnia pulex metazoa>crustacea PASA_GEN_1000276
Ngrul000003599 20GFeDO+X Ngrul000003599 845 Naegleria gruberi heterolobosea fgeneshHS_pg.scaffold 58000065
Ngrul000013028 20GFeDO+X Ngrul000013028 490 Naegleria gruberi heterolobosea fgeneshNG_pg.scaffold 833000001
Ehux1000027221 20GFeDO+X Ehux1000027221 716 Emiliania huxleyi haptophyceae gml.2500281
169866398 20GFeDO+X CC1G_12589 937 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis c
Pplal000002318 20GFeDO+X Pplal000002318 301 Postia placenta fungi>basidiomycota gwl.145.11.1
78 20GFeDO+X CC1G_09675 528 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis ¢
75 20GFeDO+X LACBIDRAFT_ 315778 950 Laccaria bicolor S238N-H82 fungi>basidiomycota predicted protein [Laccaria bicc
52 20GFeDO+X CC1G_10968 653 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis c
74 20GFeDO+X CC1G_09671 543 Coprinopsis cinerea okayama7#130 fungi>basidiomycota hypothetical protein CC1G_09671
38 20GFeDO+X CC1G_09661 530 Coprinopsis cinerea okayama7#130 fungi>basidiomycota hypothetical protein CC1G_09661
0 20GFeDO+X PMAA_ 055570 459 Penicillium marneffei ATCC 18224 fungi>ascomycota conserved hypothetical protein [
9 20GFeDO+X 20090003000232 427 Aspergillus oryzae RIB40 fungi>ascomycota hypothetical protein [Aspergillu
66821331 20GFeDO+20GFeDO+X DDBDRAFT_ 0203201 1654 Dictyostelium discoideum AX4 amoebozoa>mycetozoa>dictyosteliida  hypothetical protein [Dictyostel
698 8 20GFeDO+20GFeDO CC1G_09656 1733 Coprinopsis cinerea okayama7#130 fungi>basidiomycota hypothetical protein CC1G_09656
Chlo 002921 20GFeDO Ch101000002921 566 Chlorella sp. viridiplantae>chlorophyta IGS.gm_2_00021
Ps03j1000015548 20GFeDO Ps03j1000015548 1469  Phytophthora sojae stramenopiles 143556
Ps03j1000015558 20GFeDO Ps03j1000015558 1423  Phytophthora sojae stramenopiles 143566
Ehux1000028524 20GFeDO Ehux1000028524 390 Emiliania huxleyi haptophyceae gml.300307Ehux1000028524
66821557 20GFeDO DDBDRAFT_ 0167593 551 Dictyostelium discoideum AX4 mycetozoa>dictyosteliida hypothetical protein [Dictyostel
66820376 20GFeDO DDBDRAFT_0167421 876 Dictyostelium discoideum AX4 mycetozoa>dictyosteliida hypothetical protein [Dictyostel
66808223 20GFeDO DDBDRAFT 0186906 430  Dictyostelium discoideum AX4 mycetozoa>dictyosteliida hypothetical protein [Dictyostel
Dpur1000005509 20GFeDO Dpur1000005509 623 Dictyostelium purpureum amoebozoa>mycetozoa>dictyosteliida  GID1.0043264
Dpur1000009437 20GFeDO Dpur1000009437 1087 Dictyostelium purpureum amoebozoa>mycetozoa>dictyosteliida  GID1.0047637
Ch101000007123 20GFeDO Ch101000007123 423 Chlorella sp. viridiplantae>chlorophyta IGS.gm_8_00313
158280561 20GFeDO+20GFeDO+X CHLREDRAFT 140971 1175 Chlamydomonas reinhardtii viridiplantae>chlorophyta predicted protein [Chlamydomonas
Proteins that lack the 20GFeDO domain
881827 CHGG_02173 621 Chaetomium globosum CBS 148.51 fungi>ascomycota hypothetical protein CHGG_02173
851126 X+R3H+HMG NCU00833 2202 Neurospora crassa OR74A fungi>ascomycota hypothetical protein NCU00833 [N
115385036 X+R3H ATEG_01700 771 Aspergillus terreus NIH2624 fungi>ascomycota predicted protein [Aspergillus t
212540412 X+R3H PMAA_ 055480 1040 Penicillium marneffei ATCC 18224 fungi>ascomycota hypothetical protein PMAA 055480
Smoe1000000683 X Smoe1000000683 185 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 201000002
Smoel000018265 X Smoel000018265 674 Selaginella moellendorffii viridiplantae fgenesh2_pg.C_scaffold 0000807
Smoe1000007796 X Smoe1000007796 574 Selaginella moellendorffii viridiplantae fgenesh2 pg.C_scaffold 36000271
PS0j1000015556 X PS0j1000015556 482 Phytophthora sojae stramenopiles 143564
PS0j1000015549 X PS0j1000015549 368 Phytophthora sojae stramenopiles 143557
Dpull000004448 X Dpull000004448 2275 Daphnia pulex metazoa>crustacea SNAP_00012874
Dpull000023063 X Dpull000023063 636  Daphnia pulex metazoa>crustacea SNAP_00024797
Dpull000004452 X Dpull000004452 1491 Daphnia pulex metazoa>crustacea SNAP_00012878
Dpull000026020 X Dpull000026020 575 Daphnia pulex metazoa>crustacea fgeneshl_pg.C_scaffold 323000004
X MPER_12681 438 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_ 12681
13 X CC1G_10960 502 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis c
40 X CC1G_12590 437 Coprinopsis cinerea okayama7#130 fungi>basidiomycota predicted protein [Coprinopsis c
21545438 X MPER_10003 263  Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_10003
27 X MPER_12817 645 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_12817
X MPER_05861 221 Moniliophthora perniciosa FA553 fungi>basidiomycota hypothetical protein MPER_05861
X PODANSg246 212 Podospora anserina DSM 980 fungi>ascomycota unnamed protein product [Podospc
5 X BC1G_02328 535 Botryotinia fuckeliana B05.10 fungi>ascomycota predicted protein [Botryotinia f
171691366 X PODANSg7647 386 Podospora anserina DSM 980 fungi>ascomycota unnamed protein product [Podospc
189197891 X PTRG_04950 505 Pyrenophora tritici-repentis Pt-1C-BFP fungi>ascomycota predicted protein [Pyrenophora t
pur1000010089 X Dpur1000010089 304 Dictyostelium purpureum amoebozoa>mycetozoa>dictyosteliida  fgeneshDP_pg.C_scaffold 38200000
Multipl alignment of the 20GFeDO domain of the R3H domain-associated family
Secondary_structure HH-—-H-H. HE EE-EE EEEEE EE HHH HHH
Ngrul000002982_Ngru_Ngrul000002982 FI--L-D------AQ-NK: LPGLQLKLDNEQ: KTIGFPLS-NGSASELIQF---—- CSKAPYGRGEDTIYD: DLDPSREF- EI
LACBIDRAFT_315778_Lbic_164646975 ~QDFAF- LGLRVD! LEDVSLPLN-DQSARATHAL
Ps0j1000001369_Psoj_Psoj1000001369 PDLEVD VPVPLW-EERAQKLIDK: ~CEKSPFGHNMDTKMD-
Ngru1000002312_Ngru_Ngrul000002312 MPAIEILLEDNGK YKPLPLPIV---YAEQVTEL ~IRNCSFGRTE----N.
TSTA_016850_Tsti_ 218717189 IPGLHVP IGAIGLPVT-PDQVKAMIQ YGKGSETLVN
Pc13g02810_Pchr_211583340 LREAL DATV! SG-TFA-SQGRLPH % DPQIKVQD. /GAISLPLQO-ESQLRQMMKOQ. HQAPYGKGSETLVD
NCU09412_Ncra 85091137 LRKAL DNVKV- FA-SFRKLSR TP PDGLYVD DVAMPLS-ETQARQOLIAK--~~-. ARQA IVD:
NCU09412_Ncra 85091137 LRKAL DNVK RKL! T YVD DVAMPLS-ETQARQLT OAPYGRGSETT!
Acry_3179_Acry_ 148243704 LAALL T DFY-VAGETAF- D VALPLL-PIQARQLID; FGRGEQTTT
Franeanl_7129_Fsp._158318848 RLARM--—-=-—-- LRGDT----—--! ET-AFS-VELTAST--—-- D. DLSLEVE IGPVTFPVP-YAQARKLLGL-—-—— GQPARF 1D
Ngrul000002448_Ngru Ngrul000002448 LLTSS-E TD-VC EF' I---P LPGLOIC TVE-LKHCSLPITNLNQAQDIISV: KAPYGKGELTLID:
CHLREDRAFT_189197_Crei 159467329 MRASLMGTCYHKY! SC-RFSQUT P---L /GKLALPID-AGQAKDLI QPAPYGKGTNTVLD- PNVRKATQIEADRY F
GobsU_010100005758_Gobs_168699004  LDAAL-------- KKINR--—=—=- PG-SFC- NPGLEV IGPVGLPLT-AHQAKELAAV KQA 'SVRRVWQLDPDHF- L

7/2/10 11:03 AM



Supplementary material for the manuscript "Prediction of severa... file:///Users/liaiuser/Desktop/supplementary_material DONS html

Ngrul000010562_Ngru Ngrul000010562 LIQVM-N T-DR: DFS-TGGKLSA-E---Y: IPAIEILQESGY YKPLPLPIIYEEQAKDLIKN---— LDKTIYD- RKSWQLDPORF- KI
CHLREDRAFT_153458_Crei_ 159485224 LKIAL DGV' FA-VTGTVDS-P---L PEL LALPID-AGQAEDLVE: PFGKGSKTVLI
CHLREDRAFT 191918 Crei_ 159475104 LKVAL T: FA-VTGT IAT LALPID-AGQAEDLVF:

Pram1000006622_Pram_Praml1000006622 ISEML ASADQ ".AG—EYS—[ DT---LP' PGLFVEE: VGAISVPLT-SEQAEKVIVK:

Ngrul000008142 Ngru Ngrul000008142 DT-Y---P. /GLOLL VE-RKYVSLPLVTKQQADDIIOL KAPYGRGEETT
Pso0j1000015702_Psoj_Psoj1000015702 ISSLL AKADD- Ni DT---LP. VPGLYVE( LGDVSVPLC-PEQADKLIAI-. ~CDKSPFGRKLDTMMD—-

Ngrul000014072_Ngru Ngrul000014072 “YY 'YYDRLPD-V M. Ke==e-t -VPGIELIIT--EEN--VEKYKPIALPIIYKEQADEIIRI~-. ~GKKSPFGKGEETIHD~

Ngrul000014932_Ngru Ngrul000014932 'V=CSDKF-D=G===V====T====- LPGLELLVSAAQDS--DKKYKAMPFPIVYKEQADEIIRI -~~~ -AKKSPYGKGEETIYD-====~-]

CClG 09661 CCin 169866338 -MG-KHY-FARAYPD-YEMFEYKYGEWNYGWEVTIDFGPG--TDVDGSTKSYVLDFPLY-EYKVLCAL! DKK! TKVRDTWEIDGSKV-
CC1G_09671_Ccin_116499174 -MG-KHY-FARAYPD-YEMAEYNSGEWTRRWKVNIDL~ TDANKRASCYFDFPLD-DYKVDEVLEH. TKVRDTWEIDGSK
DpullOOODlZOlA Dpul Dpull000012014 ~NS-QFA-ASLRLDN- EFTNRT: EDMTVPVS- LEKLKKLAHVISKGSTKPDPTDRSTHLL —————————— KLKKLWQISGQEMLKANGFTA[
Smoel000003520_Smoe_Smoel000003520 Q-KYA-TGGEVDA-SKFAM. PASLRVE DLALPLS-GDGFLKLKAV- QQAPY LD- TDVRRAWQVDASKV—=————~,
Smoel000003542_Smoe_Smoel000003542 R-KYA-TGGEVDA-SKFAM: PASLRVE DLALPLS-NDGFLKLKAV- QOAP

Smoe1000018380_Smoe_Smoel000018380 P-KYA-TCGEVDA-TK TENO DLPLPLS-NDGFLKLK:

SNOEIOUOU1565373m0€75m0&1000015653 TKF" PT, DLALPLS-SDGFLKLKAV-~~-- SQQAPYGKGDQTLFD:-

CC1G_09656_Ccin_116499159 Ef "Y—YAKTH“ P- NPCLHVQ( IGSVGLPLS-EVEAKRLISQ- QAPFGKGDQT'

CC1G_09656_Ccin_169866328 Ef FY-YAKTHPG-A P- NPCLHVQ( IGSVGLPLS-EVEAKRLISQ- QAPFGKGDQT'

CC1G_09674_Ccin_116499177 KG-KFY-YASQQPT-A P- NPCLATIE( LGIIGLPLN-EREAKAIIA KOAPFGKGKKTLVD-

CC1G_09674_Ccin_169866364 ~-KG-KFY-YASQQPT-A~-~~P- -NPCLATIE( LGIIGLPLN-EREAKAIL KQAPFGKGKKTL

Dpull000012176_} Dpul Dpull000012176 --=-QFA-VGQQISE-ENI LPMF -LGTIPVPVN-IKDMNRLKKM=-~-~~ SETGYCCNHNMGVVGVKPTGKMKKPKHSWQLDATHI - =~~~ I-RE
B1inB01002514_Blin_ 62423906 LKTHL DI. TRV NILIDI PLSFPIG-EDDIAALIST .DTVF 'TVRDTWVID]

LACBIDRAFT_ 325982 thc 164645299 LEGVL-D- DFEF A 'YA-CGQTLPQ P- NPCLTI. MGLVGLPLK-ERDARNIIAC: RAPYGHGERT ADVRDTWEIEPAKI-
FG09449. 1_Gzea_46135357 —-GD-DVA-ACSHYNI-F- NPGLTID NLIRLPLE-EDDARTIK( 'RQAPFGH D- IRNTWELDASKF
LACBIDRAFT 325982 Lbic_170097353 LEGVL-D- DFEF YA-CGQTLPQ-A P- -NPCLTI. MGLVGLPLK-ERDARNIIAC: RAPYGHGERT ADVRDTWEIEPAKI - ————~-
FG09449.1_Gzea_ 42553402 ~=GD-DVA-ACSHYNI-F---V. -NPGLTID NLIRLPLE-EDDARTIK RQAPFGH D- IRNTWELDASKF ======-=|
€C1G_12589_Ccin_169866398 F QYQ-FSTSY! LSIQRFSD. LPLT-DHDAQTL: KSQDSSIRQYSPF) GOVFKAA! 1
LACBIDRAFT73284857Lbi07170102781 LDDAL DFNF- Y-YSAKL: LST. LGMVGLPLS-ERDAKSIISC: QAPFGHGERT 'RDTWEIEP: F
LACBIDRAFT_328485_Lbic_170102781 LDDAL. DFNF' KG-NAY-YSAKLPH: P- NPCLSIE LGMVGLPLS-ERDAKSIISC: HGERT 'RDTWEIEP: KF
Anl18g01550_Anig_145254402 LCAVL-E TI-E. FL-T-QDLGL LA IPGLNI. LGNIRLPIS-ADDAKAITQC-- KGSETLVD- 'RKTWQLDPGQF- L
Dpull000004224 Dpul Dpull000004224 LLNAI-G-YLTQ-DSMAS-NSSL----- -QF T-FSQMLDS-TDSRL IINVT! DVHVPVS-LLDAERLKF: TSFGYGLHNFVQ- PLLRTSWKIDAEKI-RIL---SL
Pplal000002318_Ppla Pplal000002318 FA-FHHSYPK-A---P- NPTLYLD LGHIGLPLS-TRDAEATKSK---~-~ ANQAI SVRDTWELDASQ! RE
PHYPADRAFT_169264_Ppat_ 162672410 ILAAT-==————~ GAVGRERLFERPNA-TFV-ISGTIDHYL L D 'LGLPLS-AADAAKL QAPHGRGLNTVL]

Praml000011751_Pram Praml000011751

Ps03j1000008776_Psoj_Psoj1000008776 M KKSPFGHNLETKMD—

AvinDRAFT_5847_Avin_ 67153576

Ps0j1000008778_Psoj Psojl000008778 M KK ETKMD. ROSWOLVPSQV——=-~~ RE
consensus/80% 1.. .uSaG+s.ps.hs......... 1RpSWpl.ssph....... ph
Key features RXXW

Species abbreviations: Acry : Acidiphilium cryptum; Anig : Aspergillus niger; Avin : Azotobacter vinelandii; Blin : Brevibacterium linens; Ccin : Coprinopsis cinerea; Crei : Chlamy

Fasta sequences of proteins from incomplete/unpublished genomes not in GenBank and assigned Fake gis

>gi|Smoel000021894 | ref | jgi|Selmol|403361|fgenesh2 pg.C_scaffold 1000198
MAQLNKALWCDREIFATGGEIDVAKFRMPASLHVEGAERISLPLSPLGLAKIKSVSQQAPYGLGERTLVDTDVRRAWQINPDRVSCPEVPNFFSTVPRDLAAHGLAAMGLDSTALELDVKLYKLLLYEAGGHFKFHRDTEKEDGMFATMILOQL L JGRQGCEFDFSDC
>gi|Smoe1000021895|ref | jgi|Selmol|403360| fgenesh2_pg.C_scaffold 1000197
MAVEQLNKALWCDREIFATGGEIDVAKFRMPASLHVEGAERISLPLSPLGLAKIKSVSQQAPYGLGERTLVDTDVRRAWQINPDKVSCPDVPNFFSSVARDLAAHGLAAMGLDSTALELDVKLYKLLLYEAGGHFKFHRDTEKEDGMFATMILQLPTSTGHSGAALAVRQGRQCCEFDFS
>gi|Smoel000020846 | ref | jgi|Selmol |424217|fgenesh2_pg.C_scaffold 66000023
MSASLLVEGAGSIHLPLSQEGLARLKSVCQQAPYGLGERTLVDTDVRKAWQVNPDKISCPENPSFFSSVVHGLAAAGLAAMGLDPRALELDVKLYKLLLYEAGGHFKFHRDTEKDVCDDDRPAPHS YFSTIFFCDCEHQLI T SLVFSLVRNNVEFIAAE
>gi|Smoe1000018380 | ref | jgi|Selmol|437525|estExt_fgenesh2 pg.C_00688
MSGALAVEMSDFSPAGALPVRRPLGKRRNGDGDGEVDPLLPVPELAPAPKPWKGAPIVAALICVAFLMLQMLPATHYRHPADPTRTWIPIRQEQDQGESGKEVEEVDAREFVTGIKSTSIDLFVCTDEKDLRPLVVVINSTLANTRHTQRIRFHIITTESQREAWLSKLKALFPLAAIDN
>gi|Smoe1000018266 | ref | jgi|Selmol|402801|fgenesh2 pg.C_scaffold 0000806

MLRTLAVEGMAGGAIRLPLSLEDLDKLKAVSQPAPFGIGKRTLGDTSVRQPWQLDPSKISFPDNPEFLAKTAYDIASAALSSMGVHAGSLELGVKLYKMLLYEPGGHFKLHSDKEKEAGMFATMVIQLPTQT! . TVRHLSCSKAFEFQSTSGYFYTTFFCHCERKLL TRGSRL
>gi|Smoe1000017088 |ref|jgi|Selmol|442467|estExt_fgenesh2 pg.C_240225
MVDARFFPSRKQAWYAGFHGVKPELWWDGF: NATISDRL TSGSLPWGYSKQMLLIVGAIDREGHESLTESQCRAATAEYERYNDCNLEAMORLIVHFRLPLDKVSRISREEQSWIVRDLYCAGGFPEKVVVMERLMSVKSWACYRNVEVGELLPDORTKGEE IRLGCY

>gi|Smoe1000015653 | ref|jgi|Selmol|404931 | fgenesh2_pg.C_scaffold 3000154
MDYEALLKVLWSSRPKFASGGEVDGTKFPMPTSLRVEGAGDLALPLSSDGFLKLKAVSQQAPYGKGDQTLFDTTIRRAWQVEASKVSCPQMPDFFSAVVLNLAVPAMEELGI DAAALGLDVRLYKLLLYERGGHFKFHKDTEKEDGMF GTMI LOLPTQSGHEGGALETRHGKKGVAFDFS
>gi|Smoe1000014051 | ref|jgi|Selmol|417764|fgenesh2_pg.C_scaffold 35000237
MVDRKALCEALTQEAAGIFACGGSIDDHLPSSISVQGIGEVALPISLDDAFRRQEAAEQAPHGLGNRTLVDTAVRRAWQIDGSKVLSYFSTATLSKPSLLLLFVAWGWIQVEAHLYKLLVYDSDGHFKLHRDTEKEPGMFATLILQLPTRHQHGNLTKTFDFDVPGFNYTAFFADCEHEV
>gi|Smoel000014016|ref|jgi|Selmol|417794|fgenesh2_pg.C_scaffold_35000267
MGLGIAKSLADRWWQSRIFPTTLSEPSLLLLFVAWGWIRLCKLLYYESDGHFKLYRDIKKEPGMFATLILOLPAWLPGRCSHGS AWQRHFDAGFKDTAFFADCEHE IQPDANSSPEKLVFCLEHKY TETNLCFSGLKGODRLVVELLGNVPVLOCCSGVLAETQERRARLPGODLKELWT
>g1|smoe1000010456\ref\ng\selmol\409722\fgenesh24pg C_scaffold 11000105

MACWSPSGSCRMENEFD VRSRLLLLCGPGIRCGAL TWALDAPQSQRIGLMTQELLKVLWHGVSANTFAVGASASGNSSKISFPDNPEFKTVHDVASAALSNMGVDARAVELGVKLYKIYFY TTFFCDCKHKLDEVTRGPRLCLVF ILSLMOEWASCS
>g1|Smoe1000005861\ref\qu\selmol\428254\fgenesh24pg C_scaffold_100000026

MPTSLRVE! DLALPLSGDGFLKLK; TDTDVRGBWQVEASKVVLAMASPVIEELGIDAAALGLDVRLYTLLLYEQGGHVKFHRDTEKEDGMFATMILQLPTQSGHEGGKLEIRHGKKKSVTFDFSGADSRTGYFQTAFFCDCEHKLAEVTSGTRLCLVFSLVRKF
>g1|5moe1000003542\ref\ng\Selmol\413175\fgenesh2_pg C_scaffold 20000036
MDHOALLKVLWSTVPRRKYATGGEVDASKFAMPASLRVEGAGDLALPLSNDGFLKLKAVSQQAPYGKGEETLLDTDVRRAWQVEASKVSCPOTPDFFSKVVLDMAVPAMEVLGI DAAALGLDVRLYKLLLYEQGGHFKSHRDTEKEDGMFATM T LQLPT LTIRHGRKKSVTE
>gi|Smoe1000003520 |ref|jgi|Selmol|413194|fgenesh2 pg.C_scaffold 20000055
MKERKATKRFVDYQALLKVLWSTLPRQKYATGGEVDASKFAMPASLRVEGAGDLALPLSGDGFLKLKAVSQQAPYGKGEETLLDTDVRRAWQVDASKVSCPQIPDFFSKVVLD! IDAAALGLDVRLYKLLLYEC GMFATMILQL LEI
>gi |Smoe1000003056 | ref|jgi|Selmol 420503 |fgenesh2 pg.C_scaffold 46000146

MAQLNKALWCDREVFATGGAEKIDLPIKSVCQQAPYGLGERTLVDTD!' )INPERVSCPEVPNFF AAHGLSVMGLDSTALGLDGQDGMFATMILQLPTSTGH: LAVRQGRQCCEFD! YFSTIFFCDCEHQLKEVT, RLCLVFSLVRSNVEFIPAENVE
>gi|Smoel000002216|ref | jgi|Selmol|427913| fgenesh2_pg.C_scaffold 96000020

MAQLNRGEIDVAKFRMPVSLLINPERVSCPEVPNFLSSVAHDLAAHGLSVMGLDSTALELDVKLYKLLLYEAGGHFKFHRDMEK! TMILQLPTTT QGRQCCEAQPRPARHLLELVLAV 'VVAGAPVREIKLPSFVSALPQVRALFQQOWAATGDGQADRDAVGK
>gi|Ps03j1000015702 | ref|143738

MRWRKEHVALSRSAPPHARTSPLGDGCKKISSLLAKADDNAGGYSFGGVADTLPAVPGLYVEGLGDVSVPLCPEQADKLIAICDKSPFGRKLDTMMDESVRKSWQLAPDQVDVKNPLWHCGMDKLSETVASRLGYKDVPLOCKLYKLL "VKHODTEKEDGMIATMVVQLPSLE
>gi|Ps03j1000015557 |ref|143565

MPSSDDIEMLSPIEENEEKELGPDEQQQEHSSDEQEDEEIDSDEEEELGPLKRKWPFDGEGRSRDVPLPVGATSKKINTILAQ; TFGGVADTLPAVPGLVRKSWQLQPDRVQFKNPVWQTGMDKLAHTVAERLGYKSVSMECKLYKMLVYGEGGHFLKHQDTEKEDGMVATLY
>gi|Ps03j1000015551 | ref|143559

MTLCEIVASADEYAGEYSFGGRADTLPTAPGLRVDEVSVLLPLDAAQAQKLIAKCDKSLF QLEADQVEIKNPLWQTGVDKLTETIASRLGYKGVPLRCVLYKVLVYGEGGHFLNHODTEKEDDAEHALEKVTKGYRLALVYSICLPASMRHLKRESGRMLSDEL
>gi|Ps03j1000015548 | ref|143556

MNVRLAAFVAATATLASGASAASCPFGYDKIASVKQQDRQISTELYDAKSCDVIDYELVKKDLEVLMTNSQDFWPADFGHYGGLF IRLAWHCNGSY! DGGRI TNLDKALKLLDPIKKKYGDALSWGDLIVLSGNVAIKSMGGPVLGFCGGRRDDVDGTSSL
>gi|Ps03j1000015558 | ref|143566

MNVRLAAFVAATATLASGASAASCPFGYDKIASVKQQODRQISTELYDAKSCDVIDYELVKKDLEVLMTNSQDFWPADFGHYGGLF IRLAWHCNGSY DGGRIRF ONTNLDKALKLLDPIKKKYGDALSWGDLIVLSGNVAIKSMGGPVLGFCGGRRDDVDGTSSL

>gi|Ps0j1000012378 | ref|139870
MSDSDEREVLYDQDPDLEEDFGEKDWPFAGKGDLDDVPAPTGAACTKISNVLGGASEHLGDFSFGGQADLLPPVPSLFVNGVGPVPVPLWEERALKLIDKCAKSPFGHNMDTKLDESVRKSWQLAPDQMAVAIADRLGYKGIPLQCVLFKLLVYGEGGHFVKHQDTEKEDGMIATLVVQE
>gi|Pso03j1000012376 | ref|139867

MGKELHNQDPDLEEDFGEKDWPFAGKGDLDDVPAPTGAACTKISNVLGGASEHLGDFSFGGQADLLPPVPSLFVNGVGPVPVPLWEERALKLIDKCAK: IDTKLDE. J)LAPDQMAVATADRLGYKGIPLQCVLFKLLVYGEGGHFVKHQDTEKEDGMIATLVVQPPSLHE
>gi|Ps03j1000009248 | ref 136290
MDLRMPLGLDLLTVCMAAVP] T PEGVPTPAGAKCVEISDLLARTDGQAGEYSFGGPADSLPAAPGLHVDSVGAVPVPLSDDVAARLIAKCEKSPFGHNMDTKMDDEVRNSWQIGPDKVQL] EISERLGYKDIKLGCSLYKLLVYGEVE

>gi|Ps03j1000008778 | ref|135759
MCKLSPFGHNLETKMDEA&RQS&QLVPSQVRFENMTWQGGMEKLCQLIADRLGYRDIPLQCVLYKLLVYGEGGHFVKHQDTEKEDGMIVTLVVQLPSSHEGGDLVVYRGGEVRHRHDFGKADGTAAFLPHYAVHYADAEHALEKVTKGFRLALVYSICLPPTMRHLEKAHDAPLSEDLAC
>gi|Ps03j1000008776 | ref|135757
MCKKSPFGHNLE DSWQLVPSQVRF )GGMEKLCQLIADRLGYRDIPLQCVLYKLLVYGEGGHFVKHODTEKEDGMIVTLVVOL OLVVY DFGKADGTAAFLPHYAVHYADAEHALEKVTKGFRLALVYSICLPPTMRHLEKAHDAPLSEDLAG
>gi|Ps03j1000005084 |ref|131556
METESLEEDFDDGKWPFTGEGEFADVLKPKGVGCAQVSKVLARADEHAGEYSFGGLADTLPAVSGLFVGTVGTIHTPLVADQAEKLIALCKKSPFGHNLDTKMDENVRKSWQLDANLVRFKNPLWQVGMNKLOKVIADRLGY TDVPLECVLYKLLVYGEGGHFVKHQDKEKEDGMIATLY
>gi|Ps0j1000002636|ref|128746

MPERFATHSDA GVGRSFDVPVPSGATCMKINKVLAQ. TF LPALPGLVVEDVGQISVPLTESCAKKLIDKCEKSCYGHNFDTKMDENVRKSWQVEPERVQCSLYKMLVYGEGGHFVKHQDTEKEDGMVATLVIQLPSTHEGGDLV
>gi|Ps03j1000001369 | ref|127244
MSDDERKELFDQDPDLVEDFGYNEWPFAAKGDLNDIPISDVLGGA:! D)FSFGGQADLLPAVPDLF VD ' PVPVPLWEERAQKLIDKCEK WQLAPGQVQFKNPMWQAGIDKMAVVIADRLGYKGIPLQCVLYKLLVYEEGGHFLKHQDTEKEDGMIATL
>gi|Pram1000011751|ref|86281
MDEKVRKSWELAPDQVQIKNPLWKAGMDTLSEIIAGRLGYKGVSMQCKLYKLLLYGEGGHFVKHQDTEKEDGMVATLVVQ! VVYRGGKAAQRHDFGKKDGT: LSHYAVHYADAEHALEKVTKGYRLALVFSICLPPNMHHLIRNHDIPLSEELAAAMGRLNSDTDSFAL

>gi|Pram1000006627 |ref|77035
MSVRADSPDQVDIKNPLWHSGMDTLSEVIAGRLGYKGVPLQCKLYKLLVYGEGGQFVKHQDTEKEDGMVATLVVQLPSLHEGGDLVVYRGGKEVQRHDFGKKDGTAAYLPQYAVHYADAEHGLEKVTKGYRLVLVYSICLPPAMRHLMKSSDDSLGEELGSFISGMEADENSFALLLAHE
>gi|Pram1000006622 |ref|77040
MASVEEDFEEGIWPFGGEGDFDEVLLPKGAACLKISEMLASADQKAGEYSFGGVVDTLPVAPGLFVEEVGAISVPLTSEQAEKVIVKCEKSPFGHNLDTKMDENVRKSWQLAPDQVKINNTQWESGMDKLVTTIAQRLGYENVPLQCSLYKLLVYGEGGHFLKHQDTEKEDGMIATLVIC
>gi|Pram1000006625 |ref|77037

EEEQQYDTTQPTEEEVFKI IIPLPKDACKKSPFGQKLSTKMDEKVRKSWELAPDQVQIKNPLWKBGMDTLSEIIAGRLGYKGVSMQCKLYKLLLYGEGGHFVKHQDTEKENGMVATLVVQPPSEHKGGNLVVYRGGKAVQRHDFGKKDGTP
>g1|Pp1a1000002992\ref\ng\Posp11\128047\estExt fgenesh3_pg.C_121004
MTDRPQRDSEPMALAA] TIMYPLASSQPSDSEDEEDVD: nrnwrnnIESTsITNACVREVEFSGPNFTNAnVR DNIGMGLKSDGNKESMAQQGYDDI EGGEEDDKEK TDIKGEDMEETEEDEEKQDEPLENPSTDIKGDLAQILSEDSSVKGS
>g1|pp1a1000002319\ref\Jql\Pospll\23394\gw1.145.11.1
GSFAFHHSYPKAPNPTLYLDGLGHIGLPLSIRDAEATKSKANQAPFGMGERTVVDK DASQVRFDNPAWDPFLKRVVQEICTTLGVNIAASEPRCELYKLLLYETSSHFLPHVDTEK: ATIVVVLPSKF HVSHGGLNTFYDCSPKSLTETNVLAWYTDVMHEVE
>gi|quu1000014932\ref\jqi\Naegrl\El485\estExt fgeneshNG_pg.C_600108
MQDDK TIPGHESTIEC TEESKMTYPTLHKSLKKSFSQIVSCGGSFVCSDKFDGVTLPGLELLVSAAQDSDKKYKAMPFPIVYKEQADEIIRIAKKSPYGKGEETIYDDNVRNSYELEPNQFRITNTMWQKELNQLLETKIKSGLGIDKYKNVECKLYKLLL
>g1|Ngru1000014072\ref\ng\uaegr1\79941\estExt fgeneshNG_pg.C_270061
MEQNETL IKTEEVNDTDSSDC ONSFNMEDLFGRLONTFTNITSVGGNYYYYDRLPDVMKVPGIELI ITEENVEKYKPTALPIIYKEQADET IRIGKKSPFGKGEET IHDQVRNSFELEPHQFRITNPVHOKELHLLLNSKIKSGLGIEKHKKVVOSE

>gi|Ngrul000013028|ref|jgi|Naegrl|77008|fgeneshNG_pg.scaffold 833000001
VNTKIYKPIRLPIITKNQAFEIIQYFEKAPFGQGDKTIYDETVRKTWOLSPSQFRITNQHWKQY IDNLVEKQVKPGLGIHSSVVVRNSLYKLLLYEEGGHF DFHRDTEKEDKMFATLVVOLPSLY SGGET IVQHADSEETYEFAKEGS SKPFFFSFYCDCNHKVAKLTSGYRLCLVYNVC
>gi|Ngrul000011382 | ref|jgi|Naegrl|73904|fgeneshNG_pg.scaffold 64000090
MTKRKAKSTRSPSPIFDINVLONMLKARNDIFTLDDYGDDFSNSDDYNSDSDDWMDEGLSYDGPTDPVLRPCDLVAEKLLPAEKNIKKRMSDVLELSGFDGEFWSGGKLHSDYMMPSIEMLDEESGTYRLLPLPIVYEEQVNDLI! (NLWKLIEPKKFRITNPKWDVLMQELL
>gi|Ngrul000010562|ref|jgi|Naegrl|72292|fgeneshNG_pg.scaffold_52000076
MGNROSAQRTFFDSDDSDDYACSYDSEEEYTROGPVASLPIITRETIAESLPEVNIKKOLIQVMNSTDRSGDF STGGKLSAEYSIPATEILQESGVYKPLPLPI IYEEQAKDLIKNCSMSPFGRLDKTIYDESVRKSWOLDPORFKI TNPKWNSL I EDLVNNNVKKDLGIAQEKKIGFST
>gi|Ngrul000008142|ref|jgi|Naegrl|67363|fgeneshNG_pg.scaffold 23000035

MQNETQQPQEIINEESIDF: SEDCDVDLNSSPPQI I TFEDVISESGDS IALDL ENKNAKTTSEQTTETREGNNVIDITEESEKCVSII INONI SEDFILESDEEEDYHPSYT LIEELIPTVTA
>gi|Ngrul000005317|ref|jgi|Naegrl|59810|estExt_fgeneshHS pg.C_760047

MNTSSLNTNNAEEQFELGIAILNKAWKTKELQMLDEIEGLKKIGQKKQEETHQINQOHSKLOFEYQSLNTAMKTIQEMNQDLQSERDRLSAQVKALNGELSKLKAFKKQI IQSINLEELEL QFIPPTC NSSNINNQSIMOQOTQSQQAQAL FKC
>gi|Ngrul000003599 | ref|jgi|Naegrl|52657 | fgeneshHS_pg.scaffold 58000065

MOAPNGPIITIDDADEEMMINGDTLPHTMIT IVDSEEEEIEQEKILYKTKVATRIDSQIQELIGGGKVHEALERFCGLVSEGSLOFANFACGGKLDDSMSFLPGI YSDKQNSMMLSLPIISNEYMNDLKRFSYTCTKTNVNNPYNFMCC
>gi|Ngrul000002982|ref | jgi |Naegrl|50278| fgeneshHS_pg.scaffold 34000025

METIQVRERIEEKVLAFVRELVSSPSSDIPNEKGFLLKDLTKYPSTFISKFQVMNLVYQLCTLNKFSTKRDLYYCNKPTLKDQTQLDS ILKDL LHIVPOSKGEVCGPTAWKEISLIDIENRGQQPTTTIVSASKGCNLPSTPHLQIVEFSIPVEVDKVI IVEKESVFQUL
>gi|Ngrul000002448|ref | jgi|Naegrl|48033| fgeneshHS_pg.scaffold 16000074
MQFNNLLGNTTTPNITTINSGDGISSTIGSSTNDILSTSQLLNNLISHNSQGSSSTNTFNLITLKPMEFPLPNIMSESFESSFVFDNSHRPKPTSPIMFTIPYQRHSLILPDELVIGYSETTKEMADLLTSSETDVCVGEFSCGGEVENIPGLPGLQIC T KHCSLPITN

>gi|Ngru1000002312|ref|jgi|Naegrl|47425|fgeneshHS_pg.scaffold 12000094

MVKKAKKPSHHDEEEITDEDFMDIMDCLNPRQFEQMSRSLGYTVRDYDHDSDDS YFSDECTIVAPTPELETLLIKRDCLAEKLLPPDKNIKKRILDLLEQSCVLNGDY I TGGKLDSNYLMPATEILLEDNGKYKPLPLP IVYAEQVTELTRNCSFGRTENVNI TKSWHLDPHKFRI TNPKW
>gi|Ehux1000028524 | ref|jgi|Emihul|195256 |gml.300307

MNDDDPTLAALSSAVDSIESRYLTCGOF SMPAPLQITASGGOTATFPIKRGEQLTETKKLTDVAAPSPFGLGGETVVNTAVROASQKIRTELVPDAGAVTAKLHKVNI YEKGGHF AEHRDTPRSETHF GSLVLLLPAYHAGGALCVDHAGQRKVVDWGKTGDWAPRYHYGFGADAAKRI
>g1|Ehux1000027221\ref\Jql\Emlhul\ZOﬁOll\gml 2500281

T DL TYEVKLDGTARVADGATLYVSDDANEIRVPCEVGSPANPKNARDSLTDLLQECTGTGSNYCVGGEWTAGVLPEITHQETGEFRYPLSAEQATAFITASQRSGVGTMTDTVINLEARKSWELLE
>g1|Dpur1000009437\ref\ng\nlcpu1\156983\GID1 0047637
MVFLNNNEYYDYFNLTKLLOKDNNTIGSSISIVKPKHSYYSYGSIDLKNLPPISININNNDNLEFQPPYDNSEIKELVLKLENDKIEQDSQDKKEIYETPSNVIDIEAFENGNKLMEQTLERVKNDFGILKSENIKAKLNKLI IYGEGSAYQIPTENNQHHSDGHNVFGSLQILLPAGES
>gi|Dpur1000007623|ref|jgi|Dicpul |98697|estExt_fgeneshDP_pg.C_2240006

11 of 15 7/2/10 11:03 AM



Supplementary material for the manuscript "Prediction of severa file:///Users/liaiuser/Desktop/supplementary_material DONS html

MVNLKEVEYNESLIKLQEILESEKEISPEGNDYSKSNYYCEGILENADTQVDIDGFGQLEFPCQEKQLKMLIEKLGIRAPYGKGGETITDLSVRKVWQIPADQINLNHPTWPKTVDTILNKLKNELGVFDEKIQANLYKMLIYDQGGFFLPHTDSEK 'GTLVIVL: I1
>gi|Dpur1000005509 |ref|jgi|Dicpul |152575|GID1.0043264
MNAKVIVALILSIILWVALVITPWYWFRDGDDYANFYKYNGFSFNGNFYKFTEFQKGIYKNQIQIFSASLAFAVLALVVVTIFALLVILQLAGILSKFPGASLAKFIPIISLIFCLLSMFIFCGVTEARKRDCKIYPSSFMCADKVKNNFMGSYNGLTWGGSVGFVFISKNNIEYNEELY
>gi|Dpull000028680 |ref|jgi|Dappul |269670|SNAP_00037728

MAASNEECCFVNKKLLTKAVNFENQGSLVDFAQGEQLPVEQITLSTIGIKELDKHIEIPVSFKNIGRLKEFANKSSAYNIHVY‘ ISASELCDPSFEGLSLSSLISCLLRLPSKLMNVKAQLOKLMLHKDGGQSCKKITNPGCCGVDGKFGTAILQVPVEEGHQGGCFSVEYKC
>g1|Dpu11000024185\ref\]ql\Dappul\113645\fgene5h1)g C_scaffold 114000034
MGDGEQKI \GRVQREQLSRILDVTDHAKSIDFASGADVFPVDSAHNFQQWQADVQGFPVPVSKQONIGKLODVFGPGLDSEGNVKFSGSLTGELHIGDFDLSSAVVRHLRLPDAMQVVAKCAKLVLYNDKNCLKSNLSSRGHQGGSLNVTYHKKLKRIETYISSDT

>g1|Dpu1100002]658\ref\qu\Dappul\333653\NCB176N0725200003
MSFVDKGRLAEALKLNGKKASTFDFAFSRPLDEDVLQSLSVNEVGVIPVPISLMDIERLKSDSEVELSIEGNTNPTIDTQIREIDAQSVNFFPENFLONGISSLAATAMCHLGINPGILAIEAHLDKLTF IPPGGCMKPACVLKREPGMFASMILQIPIEGGHTGGMLKVQLGSKSMGFL
>gi|Dpull000023668|ref|jgi|Dappul|304161|PASA_GEN_25200007
MVDRNRLITALQLKNODSDFGKFAWGQQLNGEVLHAVEIQGLGNLOVPFSVEDVEKLKS I SELAPHGKGLNGVVDSNVKNAWQIDGSKISALHPTNF IHTTLADILVQALYHLQLGWLVENLDSDNVEVCIDKLMLYDSGGHYKRLCELGLEQGI CAVMI LOLPVONGYLGGRLKIDHGS
>gi|Dpull000022212 | ref|jgi|Dappul|256953|SNAP_00025011

MSGNFMHSAAPYLVSIVTENLLGFKIDCPTKLVDIHLRKLVIVDRGQHAKLHCESEKQPGTFGVIVLKIP! 1 )SFQFERDNDRYFSCVAFFEDCYNELEATSDGWMLAMVFHLIWKDAVE IDSAPLEFPAF IKAFNEINEELVLWSSPSSYSKNPVKVEATEGE
>gi|Dpull000021114 |ref|jgi|Dappul 252924 |SNAP_00020982

MKIKIDFHSHEMDESFKVGLEVAIHSKLDSLSTNCQFAASLRLENNEFPNNCEDMPVPVSLGNLKKLTRAISNGSNKPDQTDRSKHLLKSKKLWTISGQELLTEHGFTALAENY SETLPELTNKMLCLMGLDPTAFKMKSTLDSVIICGTGHSHDNWSDTLKSALVEDKGPFMKMVLQIE
>gi|Dpull000019118|ref|jgi|Dappul 332948 |NCBI_GNO_21300029

MANVEGGRLQQLSONMQEVHTVLEEGFSHACQSTAVKDHLFKAVRLENKEVEDYFAFGEKLLLPDANT LNPLKVENLGDIS T PVSVKDLQRLKKI SEGSCYGKQLNKILDSSKRLALEINSSKLTSTISDDLKLPSLATQHLGLPSELMGVQAKLQQLILYESGGHYHRTMEYEKEYGSF
>gi|Dpull000019109 |ref|jgi|Dappul|264339|SNAP_00032397

MAN LLQISQNMQEVHTVLEEGFSHACQSTAVKDHLLNAVRLKNKEVGVDFAFGEKLLLPDS IALNPLKVENLGDISIPVSVQDIQRLKE I SEGSCYGKQLNKILDTSKRLALEINSSKLTSTISDDLKLPSLAIQHLGLPSELMVVOAKLQQLILYESGGHYHRTMKYEKQYGGE
>gi|Dpull000016316 | ref|jgi|Dappul|320610|NCBI_GNO_3600088

MAVSDSKEFSKPIRKGIVDRGWLAL ODLLLDFAWGMQLPDNALLNATVHIETLGEVQIPVSLHDFDKLKTVSGELSYGRGCSIPLENSLRLAKEIKLPKVHFSTHESYDIWSIVGCHLRLPVDVIDVEIKLTKLLLYEAGGHYKEIVCDPKHCGTFGTVILQLP'
>gi|Dpull000012716|ref|jgi|Dappul|107357|fgeneshl_pg.C_scaffold_49000039
MAVSDIKEFSKPIRKGIVDRGWLADAVSVHENDLLLDFAWGMQLPDNALLNATVHIETLGEVQIPVSLODIDKLKTVSGELSYGRGCS IPLENSLRLAKE I TMPKVLFSTHETYDIWS IVGCHLRLPVDVIDVEIKLTKLLLY EAGGHYKE IVCDPKHCGTFGTVILOLP
>gi|Dpull000012176 | ref|jgi|Dappul|300425|PASA_GEN_1000276

MKVNKEDLRGVLRKVEDSEDWNFQFAVGQQTSEENILPMFSVGSLGTIPVPVNIKDMNRLKKMSETGYCCNHNMGVVGVKPTGKMKKPKHSWQLDATHI TRHGNNAETFFGQTVVSLARDGLROLGVSDNELPLIEVRPKGMLICDRGGYAPTHCDNEKEPGLFGMMTLQTPVKNGFEGC
>gi|Dpull000012014 |ref|jgi|Dappul|300384|PASA _GEN_1000230
MGETFKDGVEVAIHSKLDSLSTNSQFAASLRLDNKEFTNRTNCEDMTVPVSLEKLKKLAHVISKGSTKPDPTDRSTHLLKLKKLWQISGQEMLKANGFTALVEKYSETLPELTNKMLRLMGMDPLAFKVKSTLQSVIICGTGSSLKGFFSEDKGGFMKMILOQT: IKVELNLC
>gi|Dpull000008743|ref|jgi|Dappul|307200|PASA_GEN_6000037

MGSFEDVMPQGASHNMPGVLENGLVPFVQSTGIDKERLFKAVNLQKKGAEVDFAIGEKLFFDSRTTSNPLKVDKLGDI PTPVSVKDIQRLKEKSELGLYGKGLNSFFDSSKRLALQTDASKLTSTI IDDLNLLSMVMRHLDLPSDLMNVOAKLRQLILYESDGHYQCTSESEKEYGSFGT
>gi|Dpull000008742 |ref|jgi|Dappul|108658|fgeneshl pg.C_scaffold 60000011
MGSFEDVMTRGASHNLPVVLENGFVPPVQSTAVDKERLFKAVNLRKKGAEVDFAFGEKIFLDRTTLNPLKIDKLGDIPVPLSVKDIQKVKEISEIVLCGRGLNRFFDSSKILAFQIDSSKLTSTI IDDLNLLSLVMHHLDLPSDLMNVQAKLHQLILYESDGHYQLTSESEKEYGSFGTT
>gi|Dpul1000005753 | ref|jgi|Dappul|102106|fgeneshl pg.C_scaffold 20000061
mPDELVEPTNSILTNQVSIEQERIVDRELLAKAVTLSSGARLIDFAFVKQISLTNFPLVGIMVADLVDSILIPVSLNDYSNLKRNSEKSFYGKGYNISCDTSLRDALEIDGSRVCPLTPENLDLSSLIIQHLGLPSNGLLNVQAKLRKLLLYEIGGHYIFDSNQFGTIGTVILQIPW
>gi|Dpull000004459|ref|jgi|Dappul|244827|SNAP_00012885

MNVKAQLOKLMLHKHGGQS CNKIKNPGCCGVDGKFGTAI LOVPVEGGHQGGCF SVEYKGRNQAFENHARSDSNFY I TTFFDCCEHFMEPVTQGYQLTLVFDLIWTNAKIRI PODFPVFLTSLKQVKEVLKSCLIQVKQEY SLDSEDSELEDSESEETELS AENTHDFLY SEKELKENIFF
>gi|Dpull000004449 |ref|jgi|Dappul|319492|NCBI_GNO_2900191

MQKTCVQQSEDIKRCDYNRTVLOLFEEIEKFDDLELFNFSWGQEIRTDECTLSSLTFTGLHDNITIPVSTKSIEKLKQFSLKQ! KLPFNPLLTSTWEINASEICGSIQQETQLASLVACHLOLPTKLMDVKTQLORL I ILETGGQCFFSHCTSCIANNKFGTVILOLPVEGGYE
>gi|Dpull000004279 | ref|jgi|Dappul|319334|NCBI_GNO_2900033
MNSSSKIDRKCIAEAVLPSQEPLLNFSAGYVIPAEISLPYIKLDEIGNINIPLSLLDAERLKSFSEKQIDADASPTLFPSSQKHTFDICSDKIHYSTLENIDISSLVIKMLRLPVTKTMDFKAKLDKLMLFEVDGQYTHTFDSGKEFGTFGTAILQLPVKCGHDGGNFQVKYNGRQASYC
>gi|Dpull000004224 |ref|jgi|Dappul|306993|PASA_GEN_5800050

MAFQELLLNAIGYLTQDSMASNSSLQFTFSQOMLDSTDSRLPNI INVTEVGDVHVPVSLLDAERLKFSASPTSFGYGLENFVQPLLRTSWKIDAEKIRILSLKNPFYETIQSLMET TLKRSKIDVDAIGAEACFKEMVLYQAGGHYVRHRYLMODPGHFATIVLQVPVEGGHEGGLLTIQH
>gi[Ch101000007748 | ref|jgi|ChINC64A 1]52940|fgenesh3_pg.C_scaffold 13000046

MAASGAPTLOKQLYELLSK RPVADFCCSGOLGRLSAGLTVAGLGALRLPLGDQQAEQLKQLCTMAPYGKGEHT QCEPAQFTV: TLGISTDTEVEAQLYKLLLYEAGSKFLPHRDTEK TLMLPSRYQGGELVVRHA
>gi|Ch101000007123 | ref|3jgi|ChINC64A 1|144985|IGS.gm 8_00313
MAGPSSLRSLAEEEVLGDILAASQQLRPPFCAGGTLGPLAVRLAL EFPGCGAEGERDLEALLALC; 'GKGKKTVRDESYRSALALPADRIYTQHFEAAHLSSVLAAVGRVLLPRQGRCGFFKPNRDTPRGDPGF SLVVCL] RLKHGSQSTEYEF
>gi|Ch101000004688 |ref|jgi|ChINC64A_1]|134295|1GS.gm_11_00141
MIAGPKILPRAARK YPLLDACA ‘GGAA LPAT AMMAALKRVEAPGDFATGGSLPLVLPSLELALPGGGGGESGCGGVVGLPLSAPAAEALRTACELAPFGRREETLRDPAVRHTHQLDPKALRLRNPAWQG
>gi|Ch101000002921 | ref|jgi|ChINC64A 1]137554|IGS.gm 2 00021
MEPDQQPGAAAGPEEPAAGOAEAAAPPPPQQASGAPDDAEGAAGLGDSC DSLLLISQRQVLKST TNMGAAFCVGGSLGRLPISLAVAPPLPG; T TFPDGGQADVEALQEACVP: DESYRC
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Sb. Multiple sequence alignment of domain C-terminal to the 20GFeDO domain, called X in Figure 2

Predicted_secondary_structure EEEEE. HHH-HHH--H HH

Franeanl 7129 Fsp. 158318848 AELAGFLREHFGTPVLTYRPG= === ==mm=mmm~. ~AASGPPNRLVYLLDHEYTPRALG-WDG--LKGADAACVSLLRAAA- -~ ~EREG-YETVLALADVKTTY Y-~-~E~~--ADDD
AVinDRAFT 5847 Avin 67153576 AALADAVHTFWQTPALPRWP! LVYLLDHQYTO! WAR--LKGADAARAVALRRY ERLD-AETFLVLADVHETWSA-==========~-] EDDY---Q--~DCSHWD--==-=~-
B1inB01002514_Blin 62423906 SELRALITEYFTTPVK TPPQRMVFLLDHEY:! RTT--LKGGDRLRAACLL EAMLGLSEIHET I-D.

Pram1000011751_Pram Pram1000011751  IPLSEELAAAMGRLN: DTDSFALMFSHEYTEQS ITDLGTRALKGIDRARVEALEEANATILPDEKK-LYFYLAELTLD] NF-
Ngrul000008142 Ngru Ngrul000008142  ONVIDYMNDTLTSWE KYITHILEHKYTKDGIS-VGN--LKGADARVYKWLENFNR- DLNSYSGYHHGYSYRGYE
Ngrul000014932_Ngru Ngrul000014932  ENVREQLSEWLKTDLSK KPLVYLLEHEYTTESLV-FGCENLKGNDYKIYSALKA-~ SDDDF-----
TSTA 016850 Tsti 218717189 MHNLRSWSDHIEDDCPP LVYLLDHKYSIAELR~-PSR--LKGVDOHRFLOLQEAC— DVY-EDDYHDDYYGSYGF
CHLREDRAFT 191918 Crei 159475104 ~QSLVALPLAHKY TEASLG-FGA-~-LKGDDGAKVRALL~ DCPE-LEVHLLLVDKTV! DHYYSDSDE
Ngrul000014072_Ngru Ngrul000014072 KSTIYLLEHDYTSESLV-FGCENLKGNDYKIYSALKD. TCLK-ILITPAFITKR! DGYSDGD--
Smoe1000015653_Smoe_Smoe1000015653 LMLAIPLGHKYSNNSFS-FAG--LRGHDRVVAALVL. SCTSFLDVHLCTIVKQKT: FDSFKTN-
PHYPADRAFT_169264_Ppat_162672410 RDVEAVLRPWLEAIDEDDAEKS——=—-——-—~ SHENLKFFRNKLATPLQHKYTPSNLK-FSR--LKGEDVTLFHVLANCL-~--DRH--LDLHLCLLTKHQVGQPEVD! IIIRT ARGKQAGC
CC1G_09675_Ccin_116499178 AKLRSVLERWVKHGCPIKKVSRRLPPSQYTIRKQYLTKLTPQOFYAYVLKHRYSLRDLN-KGRACLKGEDAHKFSLLSLLA-~~~KELG-FKLALARLEIGLISG === m==mmmm=mmmmmmm = VADDLERYEEMVESK
CC1G_09656_Ccin_116499159 SQLRRVFQKWSQGKYPTLS: TPYLSYVLNHEYNEISLS-TGAAALQGVDAHKVGHLIPIA~~~-EELG-FVLAFGKLDYHV:

NCU09412_Ncra 85091137 KALRHILLKWLQEPAESRQKG- ~-LYYVLDHHYTEASIK-LNS--LQTRDLAVGQVLNNLS -~ - ~KDLE-FEVFFALLEKEEVGDP EPEAEHLE:
CC1G_09656_Ccin_169866328 SQLRRVFQKWSQGKYPTLS-— ~TPYLSYVLNHEYNEISLS-TGAAALOGVDAHKVGHLIPTA----EELG-FVLAFGKLDYHVSGT! v
GobsU_010100005758_Gobs_168699004 EEVAAAL OGAAHK LAVPLGHQYT WDA--LKGVDRVKARVLHE. TRAG-CQAHLALLTLWE:

NCU09412_Ncra 85091137 KALRHILLKWLQEPAESRQK( LYYVLDHHYTEAS IK-LNS--LOTRDLAVGQVLNNLS-~--KDLE-FEVFFALLEKEEVGD] EPEAEHLEF-—---—-
Ps0j1000001369_Psoj_Ps0j1000001369  KPLAGALADAIET! DECFALPLAHKYTQKSISGFGSDALKGVDRARFLALEEAN-~--~ARLD-FESMRPGCT NPSVSADKRLDFHFVELTE
CC1G_09661 Ccin_169866338 AKLOAVL PKKETFHAGKGYHR PPFFAYILQHTYSQRDLA-GGMSCLKGQDAHKIALLLSL NELG-FKLAFANLDIKVR( LADDYERYQVYWGKI
CC1G_09671 Ccin 116499174 AKLRAVL PKKEAFHAGRGYY. INPPPFFAYILOHEYSERDLS -DGMSCLKGODAHKIGLLLALA-~ - ~NELG-FKLAFANLETEVK( ADDYDRYQEYWSKV
Smoe1000003542_Smoe_Smoel000003542  GSVQSQLK T PILATPLGHKYSKNSLS-FAG--LKGHDSVVAALVL--- SCTGFLEVHLCMLVKETT DSFEAEY
Smoe1000003520_Smoe_Smoe1000003520  GSVQSQLKQW. EXMO PILAIPLGHKY. FAG--LKGHDRVVAALVL TSFLDVYLCMLVKHTT DNEICDTFEVDY.
Smoe1000018380_Smoe_Smoel000018380  GSVQSOMK PILAIPLGHQYSNNSLS-FAG--LKGHDRVVGALVL--— SCASFLDVHLCMLVKHST! ¥ DTDYGRCED---HE
Pc13g02810_Pchr_ 211583340 RHLERTLKTWENONTAERE -~~~ LSHAYYRLDHEYTKANIS-LNA--LKGRDLASVHLLKEIS~-~~--NDLN-MEIFLAVIAKGOM PCRY YSRKSYRSRSS
LACBIDRAFT 328485 _Lbic_170102781 NETRRVLHKWSKDAY! TQIVAYLLKHC TL VAHLRPY EELG-YVVCLANLKY' DDDYGY.
LACBIDRAFT 328485 Lbic 170102781 NETRRVLHKWSKDA TQIVAYLLKHQYSPANFA-SGAATL VAHLRPY EELG-YVVCLANLKYTMT DDDYGY.
Acry_3179_Acry_ 148243704 ARIAALLRRWIDTAGPDAAL-=--=-==-—=-—--—--—-] PAKLVYPLEHAYTPAELG-FAS--LKGADAAVGGVLTGAA~

CHLREDRAFT_189197_Crei_159467329 KAVTEAV] QPLVTLPLAHKYTEANLD-FGA--LKSDDGVKVQALL—~—

CHLREDRAFT 153458 Crei_159485224 RAVAEAV] AGE. OPLVALPLAHKYTEASLG-FGA--LKGDDSAKVRALL—~—

CC1G_09674_Ccin_116499177 KRLQAVL POSAMP: FAYVLSHOYSGLNLS-SGTQGLKGADAHKAAHLLPIA~

CC1G_09674_Ccin_169866364 KRLQAVL PO! FAYVLSHQYSGLNL TQGLKGADAHKAAHLLPIA--~-~KELG-FSVAFAALEYT GYG
Ngrul000002448 Ngru Ngrul000002448  KSFINL PFIVWLLEHKY S-ASN--LKGKDQMLY TFLSELNQ-~~EHLL-FHLF IGIFEKEVSGQL========= === === m e~ DGDHYDYY~---~~-
Ngrul000010562_Ngru Ngrul000010562  KQIETIVKSWLEAPMYS--=-—=========—=—————o KLCYVMDHKYSTAGLT-PEL--LKGKDEATYQLLKQT VETSLAILEK

An18g01550_Anig_145254402 OSDHSAWDHHINGDCPP LVYVLEHQYTVVELS-FDR--LKGVDQVRFGELQKAC-~--QGLD-FDLYLANTEKT DGRYGNSYW---—-
PS031000015702_Psoj_Ps0j1000015702  EGLSDKVGAAINTMGDD====m==m==m=mm==mmmmmm= EKSFALLLAQEYTGKS IEELGSGALKSVDRSRFQTLEEANCVAAPGKK-LOFFLAQLKHDISY: WD-
Praml1000006622_Pram Praml000006622  SPMADDLADEISNMA DESFALLLFHEYTKKSIOGLGAGALKGVDSARFRTLVEANAVVPADKK-LKFFIAKLSHKIT P,
Ngrul000002982_Ngru Ngrul000002982  KRLQQIV: KDVD. TLYRMYVFQHQYSQKSLD~-PEN~-~LKGSDYNIYDILERYAE~-~EYQD-LVLDLGIMERKVEGF

LACBIDRAFT 315778 Lbic 164646975 NKLGLVL! IDVVDL: PATVAYPLQHDYPMGRQL~F---~LRGHDGHRLRHLRTHC— 1

Dpul1000012176_Dpul Dpull000012176  KEIERILSPWRLPCS=-—==============—— ==~ ORCLATPMEHNYTAASLS-FSG--LKGRDRLTASLLRSVTF

FG09449.1_Gzea_46135867 ERLKHLLVKWKSRPCQ! DRITYPLDHLYPEASLC-LGN--MKGRDRAVAHSLNNIC-

FG09449.1 Gzea_42553402 ERLKHLLVKWKSRPCQ DRITYPLDHLYPEASLC-LGN--MKGRDRAVAHSLNNIC-

Smoe1000018266_Smoe_Smoel000018266  PRVQALMOAWASRS-KGFR KMVIPLCHKYSTKCLR-FAG--LRGHDRVVAALCGGCDF

consensus/80% T hhh.L.HpYo..sls..S...LKG.D...h..L......

Key motifs described in text HXY Dt ettt ete et e e e et e e e e e e e e e e

Species abbreviations: Acry : Acidiphilium cryptum; Anig : Aspergillus niger; Avin : Azotobacter vinelandii; Blin : Brevibacterium linens; Ccin : Coprinopsis cinerea; Crei : Chlamy
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Sc. Multiple sequence alignment of the R3H domain fused to the 20GFeDO domain

Domain boundaries <CYS2m e > <----R3H domai
Predicted_secondary_structure
CC1G_09656_Ccin_169866328 TLYTPLLSELKKLL EKKPL RGLVLLYVRQVLGSK! GCVYCNN--LDVF IVGPA---TKIEYR-EAQTRRTHIEKRIA-SIPDLVTFTTVKYGSPH
GobsU_010100005758_Gobs_168699004  ALAQAKLYPLANHIAALTALQPW--LKTHLKAGC----DGVSRWVGSVRQQLEVLTAQEPAP--PGDFRR-~EANIDC- TCGDCVQ--LRRFLGDSKE--SVHRFR-AAQDRRSHLENTTR-NRGCDVDCKTERIGSPH
CC1G_09674_Ccin_169866364 WVYAPLIIGLKETL~ ~KKFNMDFST~-~--PPFSDLVRYLVRFYLSAVLGGKPA--TGVI-N--LRKVGC GCQOCQQ--IDQF IMDSSSARSNIQFK-AHLSVRSHLESRIA-RAPDLFTYQTIRYGSPH
LACBIDRAFT 328485 _Lbic 170102781 KIYIPLIPRLRELL- ~VKTKSDICT----SPFLDLMOLF IATYLRDMLGTKTR--NNRS-Q-~LRKVGC GCEDCNS--LDSFMLLDA---AEHTFR-LAQYRRSHLETRLT-NARDLCTYVTVRSGTPH.
NCU09412_Ncra 85091137 DLWLPFLWCLIPIF- ~TANAIPLTT----PVYQSLYRNTLTRY IKEYVGVQPA-~PSNSLV~~RPQVNCPRF-HCPDCNA~-~LNFFLODPTE--QVERFD-IGKKARRHLHEMLD-EHGIDCTHVSERGTTPN:
FG09449.1_Gzea 46135867 YLVNNFLEPLVGIF- EAWKVP-PT----PATHQFLEVALRDVIHKPITTQPV--QLMGWA-~HEKVVCPVLPDCNPCRA--LNTFLENPQQ--QKWSIQ- AAQLLRRHIEDQLM-DPH--YSLETTREGVPY
AVinDRAFT_5847_Avin_67153576 DLQRRIIDTLLSTELPLQVPLGVLHATGLDAPDA--~--LSLAPVHAHCVQTLATRLAQ DDWSI--PPPADC- GET--LARFLRAATE--QRLEWP-LAQPKRQVIHQLID-RHELPVRHETRRSGRPY
Franeanl_7129_Fsp._158318848 GYLRRQPDTVTALVMPALRAAAG--LPGD! TCDLCDT--LRTFLADPDR--RTLEWP-LAEKRRQHVHSRID-IAELPVSHVTRRQGRPY
B1inB01002514_Blin 62423906 AATVDGLDGLGGDLIP-FYVSV---LOSAADPAD- GCADCDH--LAGFLASSEQ--QSLTWP-LAKPRROHIHSAID-AQGLPVTHTTERTGSPH.
A0090003000231_Aory 169769947 DFLFPVANGICAHI TTERSST K; ICLNCAS--LRDFIDDPSS--TTKDFA-LGEKRRNHLDQQID-KT--FFTTTIV-RANPH.
LACBIDRAFT_325982_Lbic_170097353 TLFIPMIKPLRELL EGVDV:! PFHDLFHLLIGSYLODVLGAKPR--LIARTK--LRKIGC GCADCEN--VDTFLFSTQS-~AELTLR-LVKARRLHVESRLN-TASDLLTYQVI-HGSPY
PMAA_055580_Pmar_212540432 EFLYPVAATICELI- DEKGFITELLNSYINCYVKI '~PPADWIT--KTTIRC ACSDCLS--LSQF IDNEDK--KTLDFA-MAEKRRKHLEQQLD-RS-~FLLGKLS -
TSTA 016850_Tsti_ 218717189 EFLFPVAMGICEDT DFLFGLLKSYVNGFVKKASP-PPADFKA--KTNIRC TCSDCMD--LRKF IDDQSV--RTRDFS-LAEKRRKHLEQQLD-RS--YFSTDTIQRGSPY
Pc13g02810_Pchr_211583340 SLWLPFLHHLVRFC- ~PDYQRIFAATLKAYINNY HDGNYV--RPTVGH- ADCIS--LNRFLSDPAQ--TVGRFS- VNQKRRHHLHLRLD—AAKIDCTHETERIGSPQ
CHGG_02173_Cglo_116205760 HLRLPFLRHLLPPA~ -PHYKLLTHTLLTAHLTHHVGPEPPHGPASLAL--APQTSC CCFSCGL--VSKFLASHLE--GEARFK-LD H. KRETNCGERHDT
PMAA 055480_Pmar 212540412 KYMFPVATELCEHT TLTSRPAT: EERNFLLGLLKSYIIGYVRDSKP-PLPGKENWIVTYVPC TCSDCAL--LORFIDDTGR~--KVEEFA-MPEKRRDHLERRLD-RK--EF TTSTIKKGTPY
Acry_3179_Acry_ 148243704 VLAWPKVYGMDAVLVPAARCL---~CORQLVRGT- -~ ~AALARLRTACLAHLRRRMAEKLAA-~PTDWRR--DSKIPC RCPRCAD--LARFLANPDA--STWVLK-AAEAERAHVOHSIR-QAGSDVDTTIDRSGRPY-
PODANSg7462_Pans_171690998 TYYLPFAA ENPSL WPAIYKTRISAYVADFLGERPS--RRSLKR---KGLYR. VCILCAP--VRRFLEDEKK--QVSSVRVLSKDMRAHLHDKID-DVALGEDLQHVTKKPER
CC1G_09669_Ccin_169866354 NTYQPLLKGLKDTL KHNIDLST TRHLIRLYLGSILGSKPA--SANVNL---RKIGCG---KCNECTQ--LDDFVASGN---SSTQFQ-SVQKIQTHIESRLK-TAPDLVSYETLKGRSPH-~
MPER_12816_Mper_215449274 APYTHFANETVKRILSRPEGLSL--DLCGEVARN----PLLSSITRTGLQEAVQKRIRDTGP-NLGVSPQ-DLKEVGC- GCSDCNQFLVPIFVONRGLK-VGISVK-GKDAANKHFEERLE- ———RTRSWGVTWQI
RCYTCAS--LDTFIEDPAV--RTRKVH-] DRYLD-DF—

An18g01550 Anig 145254402
NCU00833_Ncra_ 85112602
ATEG_01700_Ater 115385036
consensus/80%

Species abbreviations:Acry : Acidiphilium cryptum; Anlg

TKTVVGPVGMO-~-

DCGLCFR--VNQFLSESCSF-KAVRLH-GSSTAFDHVRHYLT GLREGISCDFAIDAASG

- SVHDLLRPPRECGPEMRRIITSILAAYINIYVGRQPI--QETSLV--RQPVRC HCHDCER--LNDFLGDPTR--RVFDLS -VDRQREGHLARKLQ-NNRTDCKIAASFMGPSY.
b..hh..hl..hh. s. .1.C.v...C..C....1ppFl.S.....p..ph..hsp..cpHlcpblp

Asperglllus niger; Aory : Aspergillus oryzae; Ater Aspergillus terreus; Avin : Azotobacter vinelandii;

s.s

Blin : Brevibacte
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6a. Phyletic distribution and multiple sequence alignment of the DNA glycosylase associated family of 20GFeDO domains

gi Domain architecture Gene name Len Species class
7519270 20GFeDO+X+coiled_coil? MONBRDRAFT_ 31538 1071 Monosiga brevicollis MX1 choanoflagellida
20GFeDO OSTLU_32491 334 Ostreococcus lucimarinus CCE9901 viridiplantae>chlorophyta
20GFeDO+MDB4 0STLU_17228 994 Ostreococcus lucimarinus CCE9901 viridiplantae>chlorophyta
20GFeDO OSTLU_28402 391 Ostreococcus lucimarinus CCE9901 viridiplantae>chlorophyta
20GFeDO OSTLU_28816 292 Ostreococcus lucimarinus CCE9901 viridiplantae>chlorophyta
20GFeDO 0t11g00370 192 Ostreococcus tauri viridiplantae>chlorophyta
TIP41?+20GFeDO (Artificial?) 0t07g00920 619 Ostreococcus tauri viridiplantae>chlorophyta
20GFeDO 0t18g02050 644 Ostreococcus tauri viridiplantae>chlorophyta
20GFeDO 0t01g02080 286 Ostreococcus tauri viridiplantae>chlorophyta
20GFeDO PHATRDRAFT 47703 719 Phaeodactylum tricornutum CCAP 1055/1  stramenopiles
1025¢ 20GFeDO PHATRDRAFT 43074 401 Phaeodactylum tricornutum CCAP 1055/1  stramenopiles
204¢ 20GFeDO PHATRDRAFT_37198 434 Phaeodactylum tricornutum CCAP 1055/1 stramenopiles
096 UBRbox+20GFeDO PHATRDRAFT_ 42585 444 Phaeodactylum tricornutum CCAP 1055/1 stramenopiles
271 20GFeDO PHATRDRAFT_49155 345 Phaeodactylum tricornutum CCAP 1055/1  stramenopiles
hux1000018843 20GFeDO Ehux1000018843 171 Emiliania huxleyi haptophyceae
Ehux1000006770 20GFeDO Ehux1000006770 238 Emiliania huxleyi haptophyceae
Ehux1000014103 20GFeDO Ehux1000014103 243 Emiliania huxleyi haptophyceae
Ehux1000026600 20GFeDO Ehux1000026600 250 Emiliania huxleyi haptophyceae
Ehux1000020286 20GFeDO Ehux1000020286 256 Emiliania huxleyi haptophyceae
Ehux1000018838 20GFeDO Ehux1000018838 270 Emiliania huxleyi haptophyceae
Ehux1000005452 20GFeDO Ehux1000005452 306 Emiliania huxleyi haptophyceae
Ehux1000023908 20GFeDO Ehux1000023908 317 Emiliania huxleyi haptophyceae
Ehux1000017516 20GFeDO Ehux1000017516 336 Emiliania huxleyi haptophyceae
Ehux1000016671 20GFeDO Ehux1000016671 344 Emiliania huxleyi haptophyceae
Ehux1000030931 20GFeDO Ehux1000030931 363 Emiliania huxleyi haptophyceae
Ehux1000020393 20GFeDO Ehux1000020393 366 Emiliania huxleyi haptophyceae
Ehux1000023178 20GFeDO Ehux1000023178 389 Emiliania huxleyi haptophyceae
Ehux1000001690 20GFeDO Ehux1000001690 398 Emiliania huxleyi haptophyceae
Ehux1000029539 20GFeDO Ehux1000029539 447 Emiliania huxleyi haptophyceae
Ehux1000030432 20GFeDO Ehux1000030432 463 Emiliania huxleyi haptophyceae
Ehux1000028434 20GFeDO Ehux1000028434 483 Emiliania huxleyi haptophyceae
Ehux1000028445 20GFeDO+Ankyrin_repeats Ehux1000028445 751 Emiliania huxleyi haptophyceae
Aano1000001909 Polygal+ZnR+20GFeDO Aano1000001909 1238 Aureococcus anophagefferens stramenopiles
Aano1000005937 20GFeDO Aanol1000005937 453 Aureococcus anophagefferens stramenopiles
Mpus1000005868 20GFeDO Mpus1000005868 393 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000002964 20GFeDO Mpus1000002964 681 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000005493 20GFeDO Mpus1000005493 253 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000006879 20GFeDO Mpus1000006879 274 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000009569 20GFeDO Mpus1000009569 473 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000009687 20GFeDO Mpus1000009687 169 Micromonas pusilla viridiplantae>chlorophyta
Mpus1000009687 20GFeDO Mpus1000009687 169 Micromonas pusilla viridiplantae>chlorophyta
Vear1000003331 20GFeDO Vcar1000003331 461 Volvox carteri viridiplantae>chlorophyta
Chl101000005889 20GFeDO Ch101000005889 413 Chlorella sp. viridiplantae>chlorophyta
115375244 20GFeDO STIAU_4281 212 Stigmatella aurantiaca DW4/3-1 pr teria>deltapr teria
08763376 20GFeDO MXAN_2402 212 Myxococcus xanthus DK 1622 pr teria>deltapr eria
8184862 20GFeDO Syncc9902_1289 199 Synechococcus sp. CC9902 cyanobacteria
16 736 20GFeDO BL107_13860 199 Synechococcus sp. BL107 cyanobacteria
82 12 20GFeDO Syncc9605_1181 199 Synechococcus sp. CC9605 cyanobacteria
Predicted secondary structure HHHHE HHHHE HHHHHH- - -HHHHE HE HHHH.
MONBRDRAFT_31538_Mbre_ 167519270 TSVYPDDLLEALKRDGLLLD. QMPSDNFKFGK TWHYPLTSK THAPRFAAE AVHILKWYQVREKTD-—------
OSTLU_32491_Oluc_145348837 ---VHGAAIDGDEGAYFATRARDAFARTAAHRARLADS --~CRKIDAL: TLWLGAR DAPR--C---LERFVKSVYD TRD WARTR
OSTLU_17228_Oluc_145351789 VLRYAEEGARERAPEDVARVYDDALD RALRFLGDAFARR! WIEHDYYAPETGFFSY DMVKD v PGVK---—-= RAR HTD------
0t079g00920_Otau_116058658 FRAEALAKFLDVDDALA RAL DAPR--C ARAVFE-—---RYAKGWEYD= ===~ ETSGVEFWTQTE--~
OSTLU_28402_Oluc_145356086 EYLARETF: AARAERDAGARDEDERARYD QVIDEGD
OSTLU_28816_Oluc_145341417 VGAFVDAYVAL DGGYT DEI DDATTTTTTTTTTTTLT-~--SAFWTPRRA LAAPR--C---TEALAGGC AALGLADD- ALAGAEWWIQDVAWNE
0t01g02080_Otau_116000439 LVAFVDAYVKIVDAGEEPTSELWSP! DETFEDGTGDRATRASLT-~-~--SAFWCPVDA-

PHATRDRAFT 47703_Ptri_ 219123239 NEMATKLPKETIKDPAMYROQAKFCGCAQGALLPQTLYQQLCSVFAPEAAYWQOESGYAH: YYSYFMD
219110259 ~TCMVNFVAPNTNDCHFLDELL === ==============-] LDCEVADNGLMP- TFWVPSA'

219122046 ~-CWAPAHLESFRDDCRTVF 'RDDDQAY:! TYFCPSOQ!

219109682 - RPTGEDGKYVQQTFSIPALDDDDL~: ~CSALCLQSEELVKHSK: TFWLDAST:
" _] 219127159 SIAFVQQPRSSLSNTAPCRIWDQFLSKDELNCLL—
Aano1000005937_Aano_Aanol000005937 DEVLRYGAAPAAAPPALAPROCAAFDDALPGWLFDAL----ARCFAADGGFWPAHGYDVDGGGAGFFSYVHSTADDDSDSDGDDEPA.
STIAU_4281 Saur_ 115375244 MNSLVQLTDGALPEPLFRRL VRRVGALGSERLRTTYQ-

MXAN_2402_Mxan_108763376 METLVRLTENAVPPLLFRRL LRRL RQTYQ-

Syncc9902_1289_Syn 78184862 MLQVVDNLLPPIALQELRDL 'NIHERLKQQ! ~QHLRPLVSPWC:
BL107_13860_Syn_ 116070736 MLQVIDNWLPTTLVQSLQQL 'DAHGALRQNQL QQAVMEHYL EFLRPLLAPWS.
Syncc9605_1181_Syn_78212712 M_LHVIDNLLPASALQDLRDL CDIYGRLKEQHDG ——————————————————— QQAVVDRYLD-~-~-~-EALLPLATPFA

Ostreococcus lucimarinus; Otau : Ostreococcus tauri; Ptri

Fasta sequences of proteins from incomplete/unpublished genomes not in GenBank and assigned Fake gis
>gi|Ehux1000018843|ref|jgi|Emihul|461717 |estExtDG_fgeneshEH pg.C_70042
MPEVAEAGHAEWWAHCRPHATGHOMHFDSAL PLVSCALFLTSSAGVVP MVAFWPSLEAREAAEPSAARPFPYGGAPEWAPLF Y >STRPAPLRLVSPIWQSVQGGGAPAAGLRRMPPYEACFQGF
>gi|Ehux1000006770 | ref|jgi|Emihul|243341|gml.38500015

MAEAEEARLRRVIAAGARAAARLDTSSTSAKLKQAAGRVAAGATAQHDLALLCSRQGRGSEADRLLRALGMRHRLSVS IFAPPSTATPSPAGLCGAPIVLDGVLPPAVIAGLORALRPGAAFWEEHGY PTPCFFSYRHDLTASKPPLLLVEQAARLLOPLMERRRALHQLHFDLDEATLL
>gi|Ehux1000014103|ref|jgi|Emihul|229148|gml.15300056

MEDDEVDIPVLDGRGRVHGTAGLCDTSLGVWDDAVRLLNPAALRAEAQSAAWPLAASSFWLAADAAPACALEALAAATFKLHA RFDPAC RERDGYGKVALHFDKDEAVYAAAGVFVHPLLATITHLGEEGAPTLIVPGGQVSAEGEYAASRLPEAVLVE
>gi|Ehux1000026600 |ref|jgi|Emihul|213481|gml.5700233
MKLVLSLVVFASGHAIQVFDGVFAPPTCEALNVAANARGLGHALYTRSVGPRTALEHAFESFLSEVDDDS PHVEYWSROEWKHI EAHADVDEALAAGGGPLRY PRHAHVLYLD T PRFAGAMTVVPAVAGRVLRFDGSLQHAVPRPADVWLAPFVISQSG
>gi|Ehux1000020286 | ref|jgi|Emihul|210068|gm1.4100118
MLLHHASGGDLEVSRR! OHRSLSAPKGFHFDVDQEQ( LRSPALSSILYLTDAGGPTLILDQVATICSWSGHVLLSPEPAEAELTHPLANRFVLFRAACLHGCLPPLGAGCGVEGAEAAEQPKRTTLLYNWWIGERPAPPSCAEAPPSLLDEMRRASAPHYAEALAAGG
>g1|Ehux1000015938\ref\1q1\Em1hu1\229943\gm1 15900107
DSDSEDINVDEQGRPAIGGSIDLSTRVFDGALPSGADPGPLIADCEAVF TARATGAGEGLSSGATFWVAANAKPKTALERLALQIFAHHAAGA IDDTDDGLLLHPHLATVTYLACPAAAAPTLVLERPSPLLATETAPPPCG?
>q1|Ehux1000005452\ref\ng\Emlhu1\246921\gm1 53700004
)GGGSDSDSEDINVDEQGRPAIGGS IDLSTRVFDGALPSGADPGPLIADCEAVF TARATGAGEGLS SGATFWVAANAKPKTALERLALQTFAHHAAGA TVVIDDTDDADQGLLLHPHLATVTYLACPAAAAPTLVLERPSPLLATETAPPE

>g1|Ehuxloooozzsoa\ref\ng\nmlhu1\204717\gm1 2200174
MQREVAVYRDVLHPSLLAAVVQAVNVYLDSEQPPLPDSMHRTLCATHWAPLTDEEPAAHPIEQLVAALYRLIRRGASPLHADEAAGLAGGEWWVQEQALDDCPKEFHTDQDLCLLPGRDGVQSSVAHPALSSVFYLDGIGGATAVFAQRRCVVARGVSTLEPPLPPHAALAFPTPNQLLL
>gi|Ehux1000017516 | ref | jgi|Emihul|202565|gml.1700088

MISMI! EDGST DVAPDY LPAAAIPRLAEDCASAYLKVKTTTRNRGIEYETNATYWIGASCAPRTALEAVALDIF FDASSS 'TQVVDEELDIPFHWDRDYELQKEEGVCLHPHVASVTYLTGLGGAPTLVLPVASPVLAADLPAACAGRVRE
>gi|Ehux1000016671|ref | jgi |Emihul|206935|gml.2800087
MLAVGGQAPSIDDILAHRVAGVSGVDYRPRSLWLKLGAPQARALATDCAHVFGAQEGSNWL ALECLA! F RSGAEWWAQV] \RAEGIEFHWDVDEHQCDRARGVHVHPHLSTVTYLSAHGAPTVVLDARSRASSPRATARLHGPLSAGGQLSLRE

>gi|Ehux1000030931|ref|jgi|Emihul|96145|fgeneshEH_pg.4_ 375
MARRMKRPVSRREYWRVRAKARRTRRDAQEVSFDSSVLCQSCGFNVYVHERAVDLSAAQMRTLRGDACALRARHGAASFFLPLSAAVDLASEPRHPASPGCSPALLRYVAQLLLSELQDOQDRARLHI AGLLDGGTCGAEFWVQRRAAGEHATNWHWDKDESLLDS SGLTAHPLVSTVTY
>gi|Ehux1000020393|ref|jgi|Emihul|219081|gml.8300129
MNWSLGTLPLFGMLHRALALTVLLFVCESCGWLHSTAPSTRVWDGCFAARELDLVRAACAQRGHSFTSVYDRRPEDGPCRGGRTT IEAALNSLLDELDDDSRFVEFWYRDQWKP T DPHRDVDEALCRRTRLGPDGYGHORCPHWGHVLYL.DVASCVRAPTCIFDEDVGDALPRNDGKAPR
>qi|Ehux1000023178‘ref‘jgi‘Emihul‘103706‘fgeneshEH4pg 52

MVTDASGQPLAAVASTALPCQLLRAWLTELQGSDSPL GEVPGALLRAT ALPAAVAAAAGRCSGLEFWTQRRPTGS SMOLHWDCDEEHAQRHGELRSPLLSVVLYLDDHGGPTLVLDORPPEALGRMVRASLVWPHAGAMAVFEGSLLHGVCGLGGAPTAR
>g1|Ehux1000001590\ref\ng\Emlhu1\249503\gm1 75900002

MVTDASGQPLAAVASTALPCQLLRAWLTEL PGALLRATVAHVDAALPAAVAAAAGRCSGLEFWTQRRPTGS SMQLHWDCDEEHAQRHGELRSPLLSVVLYLDDHGGPTLVLDQRPPEALGRMVRASLYVWPHAGAMAVFEGSLLHGVCGLGGAPTAR
>g1|Ehux1000029539\ref\qu\Emlhul\198659\gm1.300424

MYGLQFAEVDHAASWQAAGLIDHFAAVHDDALMPAVFDAVESVAERLLRPDHPGGSKKT WMPLY! PLNALEAAAHQLHYLAFGDAPTPYVIGGEWWLRGEDGI ‘RFHFDKDESHLKLRDET! TYL TLVLNQTI APHGLL
>gi|Ehux1000030432|ref|jgi|Emihul|96884|fgeneshEH_pg.7_ 257

MDDDARKLALLQQLAQPL DEGEGESDL 'TAQDELSGIVPPLDAHGRVAGCPPVDRSTRTYRDALVLDDATLESLRRDCSVVY: DGADQPPRCLMESLALAVFERHTRGLEVDRTRSGAEWWAQVRTPGDQAEPIQCHWDVDEFCQDALGVAT

>gi|Ehux1000028434 | ref | jgi |Emihul|97804 | fgeneshEH pg.11 166
MAEAEEARLRRVIAAGARAAARLDTSSTSA!(LKQAAGRVAAGATAQHDLALLCSRQGRGSEADRLLRALGMRHRLSVS IFAPPSTATPSPAGLCGAPIVLDGVLPPAVIAGLORALRPGAAFWEEHGYPTPCFFSYRHDLTASKPPLLLVEQAARLLOQPLMERHAADLYPGGGGGGGSAR
>gi|Ehux1000028445 | ref | jgi |Emihul| 202849 |gm1.1700372

MRLTTAAAVALTLOTHGCCSTQDSTTDDRC AVVHHHILTPDMVQQLLAAMPSLLSDSAWWMPLVDDAGKRRTPRSAVEEVLYHI YEADFGGQS TAVIGAEWWFRNTTASAGODAHWDKDQALLEKESRIRFPEVGTVTYLSSGGTPTLVLDQRFGDDACLKVPC
>gi|Aano1000001909 |ref|jgi|Auranl|62391
MFSVVAAAVCVAFGAAAPAPRVAFGAASPAPHVYPATGIVVDETASL! AVPLAF: P SDAALPCELRVEGTADRWADAALRAAGRDLDFVLL! RFSLGPGHAYLVDGRGGRRYYFWVDATAAAARPPGAVQVAAGAAGAGWLEAALRTHT
>gi|Aan01000005937 |ref|jgi|Auranl|60487
MAGAAAALRLRARRRALRRGKAPKPSKQSQAPKAPPPKRVKKSRAPPQQSSQAAPQOSQAAPPATOKQKPLOLINEQLKLAKQAGGT! RKTLLL DSPPLAAAAREAARDYAVVLFQLGRSADAEAVLRAKFPEARFRLSDEVLRYGAAPAAAPPALAPRQCAAFDL
>gi|Mpus1000005868 |ref|jgi|Micpuc2|51954
MASGSESESDDLCVVLDADGRVFGAGEGLDYAFRAFDAFAPLVPAGGRSP oL IDDLVADALLVDSPLAGDAATHWLSARAARAPRCALEELAAATFAFHTRDLRGPDAFEE:! EWWVQARPSLKLHWI RVATGLWVHPQVSTVTYLT TF
>gi |Mpus1000002964 | ref|jgi|Micpuc2|37850
MTAPAAEKRVVRVVEIWDPTVNAWTTASSTS LERAL DDDRLEDADAMLTQLAAATRAAMDRA TVPYVHDRHCQEETDDDDDD! T LTFARTMSARGWIK HAADGGGGE Yva

>gi|Mpus1000005493|ref | jgi |Micpuc2|50966
MDNYSQMHFDSDDEGSRASRGGDDKIRHPICSVVIFVNGCSGGPTLVTDQTPSSRRLARRGWLARPKARPPYTTGRVVVFDGTRLHGVVPGRGDVPGVPGDVPGPEGSHRATLMIAFWDKVKIRRAKGPGSSSFWPKGSARPFPPAEALTAALGGETIDGGIPVPAWPSLFMLPSGPEF2
>gi|Mpus1000006879 |ref|jgi|Micpuc2|54518

MLTADAPVFYDASARRDTLRGSLVPGAPSPL WHRRLGCLPPPGLGLRTALDDDDDDDD: PKPPPRATAFVSYPRTGKHVAFDGRWLHGAPEALSAK DKRRRTTFLVNVWLDHVPSTAAPLPDDALREVSKEPYDDDDDDDDAAR
>gi [Mpus 1000009569 | ref | jgi |uicpucz| 63647

’ALVLHLDDDDDD] DALDFSFRSFPRFLLLRDDDDAGI 'RAKALLRDATRAFVGESFWLAADAAPRCALESLARAVFDRHVPADVLRAFQQTNADEA] GAEWWTQVRRVDDECRE FHWDKDEDLV
>g1|Mpuslooooosss7\ref\ng\Mlcpucz\54345
MPVERILNPLNGVERAISVLSTSSALRST EFA QD 'HTDCNFQTKT YOGNACRCAVFHPTVASVLYL TAIFGQAKQFFSDYSILQPRLPTEVCIVNPKRNRVLVFEGDRYHAVLHPASSYEDSSCQRVRSSLALP
>g1|Mpuslooooosss7\ref\Jql\M1cpucz\64346
MPVERILNPLNGVERAISVLSTSSALRSTGMVAQEF: QD' HAULNL‘HA JGNACRCAVFHPTVASVLYL! IFGQAKQFFSDYSILQPRLPTEVCIVNPKRNRVLVFEGDRYHAVLHPA! 'EDSSCQ ALP

>gi |Vcar1000003331|ref|jgi|Volcal|118201fgenesh5_synt.33
MAPKGSVSKRKGAAAPSAPTPLSLYKRSLLAIRNWTPPTSARADAEALTGLAACCRLLQAQMGLTQPSPAAAGNSPLLAMITTTPITTMNPEAWAALEALEPGMASYSGVVRHSLDLDLGDWQDEPGFLLASAHLEIGRLLGRMFPRKELLEQLHLEAALKLFPDFVAAGAALGQANAAC
>gi|Chlo1000005889 |ref|jgi|ChINC64A 1|144156|IGS.gm_7_00098

MQEATVVAGILPVAHLEALEADADALADCPNYWVPREVAEGAAPALCVAEQAVOQLYRRLVQAQLAPHDGAWQGAEYWCQVSVCNQQEKVOAATLGWVYEGGRGLGFHF DKL EGRMINPILSSVLYLTGSSGDAVROAPTVLIDQRYSQEQRCALPDNPAWSSLVFPVRNQYCL
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6b. Gene neighborhoods of the bacterial versions of the DNA glycosylase associated family

115375244
108763376
78184862
116070736
78212712
33865581
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DNAG->?->?-><-UmuC<-UmuD |
<-UmuC<-UmuD| | ?-><-20GFeD(

?2-><-20GFeD0*<-2<-2<-2<-?

DNA_glycosylase-><-?||?->DAM_methylase-><-?<-?<-20GFeDO* | | transporter->FKBP->0PT_transporter->
DAM_methylase-><-20GFeDO* | | transporter->FKBP->OPT_transporter->
<-4-diphosphocytidyl-2C-methyl-D-erythritol_kinase<-16S_rRNA_dimethylase<-?||2->?->
<-4-diphosphocytidyl-2C-methyl-D-erythritol kinase<-16S_rRNA dimethylase<-?|[2->?->
?->16S_rRNA_dimethylase->4-diphosphocytidyl-2C-methyl-D-erythritol kinase->
0<-20GFeD0*<-?<-?<-?| | 2->16S_rRNA_dimethylase->4-diphosphocytidyl-2C-methyl-D-erythritol_kinase->

7. Phyletic distribution, domain architectures and multiple sequence alignment of the MOM-family of acetyltransferases
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Eukaryotic MOMs
219114737
219126128
Ehux1000027900

Domain architecture

HTH+MOM
HTH+MOM
HTH+MOM
HTH+MOM
HTH+MOM
HTH+MOM
HTH+MOM+Tn5
HTH+MOM+Tn5
HTH+MOM+Tn5
HTH+MOM+Tn5
HTH+MOM+Tn5
HTH+MOM+Tn5
HTH+MOM+Tn5
MOM+Tn5
MOM+Tn5
MOM+TNPA
MOM+TNPA
MOM+TNPA
MOM+TNPA

MOM+TNPA
MOM+TNPA
MOM+TNPA
MOM+TNPA

MOM+TNPA

MOM+TNPA

MOM+TNPA
MOM+E9colicin+E9colicin
ZnR+ZNR+ZNR+VSR-NUC+MOM
ZnR+ZNR+ZNR+VSR-NUC+MOM
ZnR+ZNR+ZNR+VSR-NUC+MOM
ZNF+VSR-NUC+MOM
ZnR+VSR-NUC+MOM
ZNF+VSR-NUC+MOM

MOM+Spermidine_synthase

Gene name
Rmet_2319
NB231_04310
Bpse38_010100034127
kuste2620
kuste3681
NB231_15143
kuste2618
phil026bp67
NB231_15268
NB231 06611
5C06848
CLOLEP_01816
saro_2719

Plarl 010100019262
Plarl 010100007065
BpseD_010100042573
MPMinI_gp31
ANACAC_02385
Daci 4131
BACCAP_03038
BDAG_01686
DORFOR_01154
UTI89_C0944
Bok1E 010100028224
XF1762

Meso_4592
XF_1762
CtesDRAFT_PD0109
Mpe_B0228
YpsIP31758_2230
YfreA 01003958
DESPIG_01094
LiPA511_gpl09
CGL2_11277194
DeVSDRAFT 1191
Sd1012_3704
5d10123850
EcB171_5686
Pnap_4406
SDY_0774
kusted638
LP65_gpl28
ALOHA_HF4000005H07ctglg5
Ec53638_4358
Mup55
ECE24377A_1038
ECSE_2564

YfreA 01004070
DeVSDRAFT_1199
DVMF_0754
spY_1915

ECs4998
FAEPRAM212_01578
SAN_1056
SauraJK_010100001345
SAV0410
Swit_5206
RG210_14530
ALOHA_HF4000005H07ctg2g12
Meso_4324
BACCAP_02643
SAV_7175
kusta0108
kustd2042
Acid_6122
kuste3310
M1dDRAFT 2064
kustc1136
Acid_2941
kustc0288
kuste3037
kuste3845
kuste3354
kuste4366
kustd1911
kuste2750
kuste3613
kuste3617

Lferr 0119
NB231_08365

tnpa

kusta0094
CGL2_10706007
kuste3307
kuste3444
kuste3594
kustd1828
kuste2747

tnpA

kusted644
kuste2629

tnpA

tnpa

SAV_162
OP1_ORF16
VIP0039

NCg11708
PBAL39_01582

e
¥S40_139
PHATRDRAFT 44275

PHATRDRAFT_ 48772
Ehux1000027900

Fasta sequence of the Emiliania protein that contains a MOM domain
>gi|Ehux1000027900 | ref | jgi |[Emihul|199615|gml.1000315

MVRPSDFASTVAAWLC

RTR CSSRPLLLVRGAHSTVALHLVPTP! )

Multiple sequence alignment of the MOM domain
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Dehalococcoides sp. VS
Dehalococcoides sp. VS

microorganism HF4000_005H07].
microorganism HF4000_005H07].
Escherichia coli 0157:H7 str.

Sakai

SLRVKPIPFTAAKR-
SIMVKPLPFVAAKA.:

ILERNHY-LHSMP
ILEKYHY-LI LAFGV-

species

Ralstonia metallidurans CH34

Nitrococcus mobilis Nb-231

Burkholderia thailandensis MSMB43

Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Nitrococcus mobilis Nb-231

Candidatus Kuenenia stuttgartiensis
Burkholderia phage phil026b

Nitrococcus mobilis Nb-231

Nitrococcus mobilis Nb-231

Streptomyces coelicolor A3(2)

Clostridium leptum DSM 753

Novosphingobium aromaticivorans DSM 12444
Paenibacillus larvae subsp. larvae BRL-230010
Paenibacillus larvae subsp. larvae BRL-230010
Burkholderia pseudomallei DM98
Microbacterium phage Minl

Anaerostipes caccae DSM 14662

Delftia acidovorans SPH-1

Bacteroides capillosus ATCC 29799
Burkholderia dolosa AUO158

Dorea formicigenerans ATCC 27755

Escherichia coli UTI89

Burkholderia oklahomensis EO147

Xylella fastidiosa 9a5c

Mesorhizobium sp. BNC1

Xylella fastidiosa 9a5c

Comamonas testosteroni KF-1

Methylibium petroleiphilum PM1

Yersinia pseudotuberculosis IP 31758
Yersinia frederiksenii ATCC 33641
Desulfovibrio piger ATCC 29098

Listeria phage A511

Leptospirillum sp. Group II '5-way CG'
Dehalococcoides sp. VS

shigella dysenteriae 1012

shigella dysenteriae 1012

Escherichia coli B171

Polaromonas naphthalenivorans CJ2

Shigella dysenteriae Sd197

Candidatus Kuenenia stuttgartiensis
Lactobacillus phage LP65

uncultured marine microorganism HF4000_005HO07
Escherichia coli 53638

Enterobacteria phage Mu

Escherichia coli E24377A

Escherichia coli SE11

Yersinia frederiksenii ATCC 33641
Dehalococcoides sp. VS
Desulfovibrio vulgaris str.
shigella dysenteriae Sd197
Escherichia coli 0157:H7 str. Sakai
Faecalibacterium prausnitzii M21/2
Streptococcus agalactiae COH1

‘Miyazaki F'

sStaphylococcus aureus subsp. aureus str. JKD6008

Staphylococcus aureus subsp. aureus Mu50
Sphingomonas wittichii RWl
Phaeobacter gallaeciensis 2.10
uncultured marine microorganism HF4000_005HO07
Mesorhizobium sp. BNCL

Bacteroides capillosus ATCC 29799
Streptomyces avermitilis MA-4680
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Solibacter usitatus E11in6076
Candidatus Kuenenia stuttgartiensis
delta proteobacterium MLMS-1
Candidatus Kuenenia stuttgartiensis
Solibacter usitatus E11in6076
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Acidithiobacillus ferrooxidans ATCC 53993
Nitrococcus mobilis Nb-231

Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Leptospirillum sp. Group II '5-way CG'
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Streptomyces avermitilis MA-4680
Xanthomonas phage OP1

salmonella phage E1

Corynebacterium glutamicum ATCC 13032
Pedobacter sp. BAL39

Enterobacteria phage US

Thermus phage phi¥S40

Phaeodactylum tricornutum CCAP 1055/1
Phaeodactylum tricornutum CCAP 1055/1
Emiliania huxleyi haptophyceae gml.1000315

LPARVPIALSDSFATRRQTLVHLWEDQWDEHPRIVRSRLLAKLGRSERVMARQTVARRIDAATLDAFLVSNHLWGSTKARYRYGLFRKRDERL!

>?->20GFeD0*-><-? | | UmuD->UmuC-><-?<-?<-DNAG
>?->20GFeD0*-><-? | | UmuD->UmuC->

STIAU_4281 212 Stigma
MXAN 2402 212 Myxocc
Syncc9902_1289 199  Synech
BL107_13860 199  Synech
Syncc9605_1181 199  Synech
SYNW1047 116  Synech
class GenBank
proteobacteria>betaproteobacteria hypothe
proteobacteria>gammaproteobacteria hypothe
pr teria>betapr ia hypothe
planctomycetes predict
planctomycetes unknown
proteobacteria>gammaproteobacteria hypothe
planctomycetes predict
dsDNA viruses, no RNA stage>caudovirales gp66 [E
pr teria>gammap: teria hypothe
pr teria>gammap: teria hypothe
actinobacteria hypothe
firmicutes hypothe
proteobacteria>alphaproteobacteria hypothe
firmicutes hypothe
firmicutes hypothe
pr teria>betapr ia hypothe
dsDNA viruses, no RNA stage>caudovirales conserv
firmicutes hypothe
proteobacteria>betaproteobacteria hypothe
bacteroidetes/chlorobi hypothe
pr teria>betapr ia hypothe
firmicutes hypothe
proteobacteria>gammaproteobacteria hypothe
proteobacteria>betaproteobacteria hypothe
proteobacteria>gammaproteobacteria hypothe
proteobacteria>alphaproteobacteria hypothe
pr teria>gammap: teria conserv
pr teria>betapr ia conserv
proteobacteria>betaproteobacteria hypothe
proteobacteria>gammaproteobacteria hypothe
proteobacteria>gammaproteobacteria hypothe
proteobacteria>deltaproteobacteria hypothe
dsDNA viruses, no RNA stage>caudovirales  gpl78
nitrospirae Hypothe
chloroflexi hypothe
proteobacteria>gammaproteobacteria conserv
proteobacteria>gammaproteobacteria conserv
proteobacteria>gammaproteobacteria protein
pr teria>betapr ia hypothe
pr teria>gammap: teria putativ
planctomycetes unknown
dsDNA viruses, no RNA stage>caudovirales hypothe
ypothe
proteobacteria>gammaproteobacteria conserv
dsDNA viruses, no RNA stage>caudovirales Mom [En
pr teria>gammap: teria hypothe
proteobacteria>gammaproteobacteria phage T
proteobacteria>gammaproteobacteria hypothe
chloroflexi hypothe
proteobacteria>deltaproteobacteria putativ
pr teria>gammap: teria phage ¥
pr teria>gammap: teria putativ
firmicutes hypothe
firmicutes conserv
firmicutes hypothe
firmicutes hypothe
proteobacteria>alphaproteobacteria hypothe
proteobacteria>alphaproteobacteria hypothe
hypothe
proteobacteria>alphaproteobacteria RV0623-
bacteroidetes/chlorobi hypothe
actinobacteria hypothe
planctomycetes predict
planctomycetes unknown
fibrobacteres/acidobacteria hypothe
planctomycetes hypothe
proteobacteria>deltaproteobacteria hypothe
planctomycetes unknown
fibrobacteres/acidobacteria hypothe
planctomycetes unknown
planctomycetes hypothe
planctomycetes unknown
planctomycetes conserv
planctomycetes unknown
planctomycetes unknown
planctomycetes unknown
planctomycetes hypothe
planctomycetes conserv
proteobacteria>gammaproteobacteria hypothe
proteobacteria>gammaproteobacteria putativ
planctomycetes similar
planctomycetes putativ
nitrospirae Hypothe
planctomycetes unknown
planctomycetes conserv
planctomycetes conserv
planctomycetes conserv
planctomycetes conserv
planctomycetes similar
planctomycetes conserv
planctomycetes putativ
planctomycetes similar
planctomycetes similar
actinobacteria hypothe
dsDNA viruses, no RNA stage>caudovirales  hypothe
hypothe
actinobacteria hypothe
bacteroidetes/chlorobi hypothe
dsDNA viruses, no RNA stage>caudovirales Hef [Ba
dsDNA viruses, no RNA stage>caudovirales  hypothe
stramenopiles predict
stramenopiles predict
IRYC
RLEGAITE S DC-LTLSRLWLSDSLPSN! ESRVLGVT-

TKLAFGV-

D-RLYGAITF

SDC-LTLSRLWLSDELPSNS--ESRVLGIA-

SLRVRPI

SIQVRPVSVKIAKE-
ELRVETISCWLARL:

LLLRNHY-L] L
IIVRNHY-LHTMPGGTKLAFGI-
VIVNKHY-SHRFVNNSYLHLGI-

D-RLMGAATL

EDC-LVLTRLWLADDLPK

~HLMGTVTL

R-ELVGVMQWG
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GDC-ICLTRLWLADDLPKNS-~ESRVLAVV-
REY-MELNRLWLHDCMPRNS--ESRAISYA-
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777163 Shigella dysenteriae $d197

4430197 Escherichia coli B171
212703055 Desulfovibrio piger ATCC 29098
218885858 Desulfovibrio vulgaris str. 'Miyazaki F'

3 Enterobacteria phage Mu
Escherichia coli SE11

Escherichia coli 53638

Escherichia coli E24377A

Shigella dysenteriae 1012

Shigella dysenteriae Sd197

Yersinia frederiksenii ATCC 33641
Yersinia pseudotuberculosis IP 31758
Shigella dysenteriae 1012

17 Yersinia frederiksenii ATCC 33641

77 Faecalibacterium prausnitzii M21/2
Staphylococcus aureus subsp. aureus Mu50
Phaeobacter gallaeciensis 2.10
Streptococcus agalactiae COH1
Listeria phage A511

Acidithiobacillus ferrooxidans ATCC 53993
Lactobacillus phage LP65

Candidatus Kuenenia stuttgartiensis
Xylella fastidiosa 9a5c

Candidatus Kuenenia stuttgartiensis
Xylella fastidiosa 9aSc

Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis

9 Leptospirillum sp. Group II '5-way CG'
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Clostridium leptum DSM 753

Candidatus Kuenenia stuttgartiensis
Burkholderia phage phil026b
Leptospirillum sp. Group II '5-way CG'
Burkholderia dolosa AUO158
Bacteroides capillosus ATCC 29799
Burkholderia pseudomallei DM98
Candidatus Kuenenia stuttgartiensis
Solibacter usitatus E11in6076

delta proteobacterium MLMS-1
Sphingomonas wittichii RW1

Solibacter usitatus E11in6076
Burkholderia oklahomensis E0147
Polaromonas naphthalenivorans CJ2
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Bacteroides capillosus ATCC 29799
Paenibacillus larvae subsp. larvae BRL-230010
Candidatus Kuenenia stuttgartiensis
Delftia acidovorans SPH-1
Paenibacillus larvae subsp. larvae BRL-230010
Candidatus Kuenenia stuttgartiensis
Anaerostipes caccae DSM 14662
Pedobacter sp. BAL39

Candidatus Kuenenia stuttgartiensis
Candldatus Kuenenia stuttgartiensis
testosteroni KF-1
Candldatus Kuenenia stuttgartiensis
Escherichia coli UTI89

Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Candidatus Kuenenia stuttgartiensis
Microbacterium phage Minl

Nitrococcus mobilis Nb-231
Novosphingobium aromaticivorans DSM 12444
Burkholderia thailandensis MSMB43
Methylibium petroleiphilum PM1
salmonella phage E1

Streptomyces avermitilis MA-4680

8 Mesorhizobium sp. BNC1

Streptomyces coelicolor A3(2)
Candidatus Kuenenia stuttgartiensis
Xanthomonas phage OP1

Nitrococcus mobilis Nb-231
Nitrococcus mobilis Nb-231

N}

3|
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RT- IIQTKHY-SRRFVNNSYLHLGV- R-DLVGVLQWGYAL~-~-~~~-] NPNSGRRVVLETDN---RGY-MELNRMWLHDNMPRNS--ESRAISYA-
ELRVETISCWLART----IIQTKHY-SRRFVNNSYLHLGV-: FSG ———————— R-DLVGVLQWGYAL LETDI ~MELNRMWL ISYA-
~VIIEHHY-SHRVVNNSYLHL VGVLQWGYAL NTTQ---GQY-LELNRMWLSDDAPRNS - ~ESRAISYA-

RIEVRPILPTERER-
~LEFKQITYDDAKP--

ELRVETISCWL HL(
SLTVDWATHQAASF----ACLNWHY -AKAVPVGKLVK IGAVIF:

HRVVNNSY YYQ D-NFAGVLSLGYAL Q---GDY-LELNRMWLADVCPRNS--ESQALSYT-
RRFVNNSYLHLGV- F! R-DLVGVLQWGYAL 'LETDN---RGY-MELNRMWLHDDMPRNS - ~ESRAISYA-
RRFVNNSYLHLGV F. R-DLVGVLQWGYAL 'LETDN---RGY-MELNRMWLHDL ESRAISYA-

NPNSGRRVVLETDN---RGY-MELNRMWLHDDMPRNS--ESRAISYA-

LETDI ~MELNRMWLHDDMPRN( ISYA-
'LETD! ~MELNRMWL| ISYA-
LETDN---RGY-MELNRMWLHDDMPRNS--ESRAISYA-

NPSSGGRVVEGTGN---RQY-MELNRLWVHDDMLTNT--ESRAISYA-
IGQPYSLOQDQ: V-CELTRVALRQHI--SP--VSQILAKA-

NPNSGRRVVLETDN---RGY-MELNRMWLHDDMPRNS--ESRAISYA-

IGQPYSLQQDOQ: ELTRVALRQHI--SP--VSQILAKA-

HGVLSYGPSL DKKKIIGLVEGTTW---DGF-LELNRMAFDDYLPRNS--ESYCIAKT-

E-KLLGVVELGWGT--~--~~ OQPLQTIRKLFPDSSLOTTDY-LEIGKMCFLPEMNQTNYFGSQALSAL-
RFIGAVVF TPRIGSPCGLEQVE~

~FIRQYHY-SKILPRLCKYFLGI-.
~FILGLHY-SKRMPSVSY-AFGI-:
TLMQAHH: RYVA-

E-KLLGVVELGWGT~-
D-ELLGICTIGKPA-
D-RWVALLGWQAAAYQCQAREQWIGWSWVLRROR-L-HLI-ANNARFLILPRESFPNL-ASRILSLN-
———————— D-TLHGVLTFGTPA------SPSLOKGFFGNEYK-~--STV-IELNRLYVDDMV-~~—--ADKVYDAT-

~FLLEKHY--AHRMPSISYAYGL-:

SITVRPVSQNDQAN-WDTLMRQHHYLGFRSL IRY E QWLALIGWAAAALKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
SLHLLPVSLRCANA FVQEHHR PVQGAKFALAV- AL TD-GICGVAIVGRPV--—--ARHLDNGWTLEVTRLC-T-DGA-PNACSKLYGAAWK-----AAKALGYT-
SITVRPVSQNDQAN-WDTLMROHHYLGFRSLVGESIRY' E QWLALIGW; LKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-

SLHLLPVSLRCANA Q!
SITVRPVSQNDQAN-WDTLMRQHHYLGFRSL

ARKALGYT-

PVQGAKFALAY AL

IRY QWL TVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
SITVRPVSQNDQAN-WDTLMRQHHYLGFRSL IRY QWLALIGW ALKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
TLVVRPV] YLGFRAMPGESIRYVA----LLE KWVALLGW( ORMIGWTIPORARR-L-GYL-ANNLRFLILPGIRLPHL-ASKVLALC-
SITVRPVSONDQAN-WDTLMRQHHYLGFHSLVGESIRY' E QWLALIGWAAAALKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
SITVRPVSQNDQAN-WDTLMROHHYLGFHSLVGESIRY' E QWLALIGW; LKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
SITVRPVSQHNQAN-WDTLMRQHHYLGFRSL IRY E QWLALIGW; LKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
SITVRPVSQHNQAN-WDTLMRQHHYLGFHSL QWLALIGW LKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-

~LEICPISLKEANA-.
SITVRPVSONDQAN-WDILMROHHYLVFHSL IRY E QWLALIGWAAAAL
RLIVTPITLEEANA--—- H HK]
SLVVRPIYASERER-WDSLMREHHSLGFGWFAGKSIKYVA--

~FVEQHHR-HHKPVTGHKFSIGC-TD—~~ ===~ G-E-KIVGVAIVGRPV----SRYLDDSWTLEVNRLC-T-DGT-RNACSMLYAAAWR----~TARAMGYH-
TVRDKWIGWPPFLKSQR-L-KLI-. ANNSRFLILPQIHVPNL ~ASRILSLN-

D-DIRGVAIVGRP ONGLTLEITRCC-T-DGT-RNACSAL VARALGYR-
G-EWVALLGWATSALKVSSRDKWIGWTEELKSER-L~-PYV-ANNSRFLVLPGKRVKNL-ASKSLALS -
—~T-DGT-RNACSALYGAAWR-~—--. AARALGYA-

R-HHRP

~FVAEHHR-HHAPVVGHKFSIAV-:
~YVRQHHR-HHKPVAGHKFSIGC-]

-F
PINLEQVRRTPFEKIFNGLVSEYHYLGYTQPIGEHLKYMA-.
P-ELRQVRRTAEEPLFNSLIEHHHYLGYEQPVGEHLKYVV-.
PIVLRQVRRTPQEAIFNGLIEHHHYLGYRQPVGEHLKYIA-

PVVGHKFST.

N-RPVACLAFSSVAYRLAARDSFIGWNDEARKON-L-HLL-AYNTRFLIPDWVRVPHL-ASHLLGAA-

AYSVDIIDHAVART----FIAEHHY--LPSYPAAQVAVGL-FG-LR VLAGVAVFAVPA-TDAVITRHTGFTDPAK VLARLILLDRVPQNG--ESFFCARA-
PIELRC TEEPLFNSLIEHHHYLGYEQPVGEHLKYVY IACLAWSSAPRHLGSRDRY IGWSAEARRRN-I-RGI-AYNTRFLILPWVQIPHL-ASHILGRV-
SLIVTPITL IRGVAIVGRPV----ARGNDNGLTLEVTRCC-T-DGT-RNACSALYAAAWR-~----AARALGYR-
RLTIAPVSFSTAKN- D-ELIGCVMVGRP RALD! EVNRLC-V- RTDIAPELPWNA--CSQLYGWA-
- QWLALIGW; LKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
- QWLALIGWAAASLKCTVRDKWIGWPPFLKSQR-L-KLI-ANNSRFLILPQIHVPNL-ASRILSLN-
DVEITRVTTRIHSKLWRSMLEAHHYLGSGPLCGAQLRYLV RSE. HYGWIGGLSYSAC DEWT RN-H-TFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
PMEVAPVSLKEALD----FVRRNHR-HCAAPQGHKFSVGL~~~~TAD=~~~——-— G- ALIGVVIASTPK—-——ARALNDGRTLELNRIC—C DPVYRNAVSKVSGAAIR-----AARAMGYR-
QIHVEVSRSTELDR----WIAERHY-LKSTPAGAKLRLWI-~~-LDI DQSH-I-----LELTRLFCIEDTDPFV--ESKALSLA-
DIVKTPVESRI- NSR: Y—GVLGAL OAREDF IGWSRQIREQN-L-NLI-VNNCRFLILPWIKSRNL-ASRVLGLV-
-LQLRPITRAEADA-: DAG-RL RP! RALDDGLTVEVTRLC-T-DGA-TNACSLLYAATRR-: AREAKGYR-
RISLEVSHSTKLDK- NRI RNLEQTS-L: ~LELTRMYLIDDTIPNA--ESKALSLA-
DIVKTPVESRI THRWHYLGYKRLVGAQLRYQI NSR Y-GVLGAL QAREDF IGWSRQIREQN-L-NLI-VNNCRFLILPWIKSRNL-ASRVLGLV-

----VPIELKAANE-
QCTIVTISQQEANV--

G-RICGVIQCGRPV----SRHLDDGKTLEVTRCC-T-DGT-ANACSFLYGRVAR- IAKEMGYE-
QLVAVALF ISAS---YLS-YELVRFASISGYT- VSGGFTKL-
N-QVVACLGWASAAWKVKDRDRF IEWDETTKRTH-L~HLI-ANNVRFLILPWVKIKHL-ASKVLSLA~

DVEIIRVTTRFHSKLWRSMLEAHHYLGSGPLCGAQLRYLV- E- YGWIGGLSYSACA DEWT! H-MFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
RLHLLPVSLRTANV----FVLAHHH---RPVQOAAKFALAV -~ - ~TLV-——~—-| DSD-LIRGVAIVGRPV----ARHLDDGWTREVTRLC-T-DST-PNACSKLYGAAWQ-~-~---AAKSLGYI-
DVEIIRVTTRFHSKLWRSMLEAHHYLGSGPLCGAQLRYLV RSE: YYGWIGGLSYSAC DEWT RN-H-TFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
RVQISPVTLRVAKA----FISRHHR-HNKPPVGHKFSIGL-RN=--——==-—-] DAG-ELIGVATAGRPV----ARHLDDGLTLEVNRTC-T-T¢ Y KAMGYQ-
DVEIIRVTTRIHSKLWRSMLEAHHYLGSGPLCGAQLRYL YGWIGGLSYSACA DEWIGH! RN-H-TFV-INNSRYLIAPTVRVKCL-ASHVLAKC-

DVEITRVTTRFHSKLWRSMLEAHHYLGSGPLCGAQLRYLV- RSE:
DVEIIRVTTRFHSKLWRSMLEAHHYLGSGPLCGAQLRYLV- E-
DVEIIRVTTRFHSKLWRSMLEAHHYLGSGPLCGAQLRYLV-
-LRVEPISLRAANA----FVQEHHR-HHKPARGHKFSVSV-VD-
RIECVPVVDSEPARRWQALMTAERFLGAGPLVGARLCYLV-:

YYGWIGGLSYSACA RN-H-TFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
'YGWIGGLSYSACA H-MFV-INNSRYLIAPTVRVKCL-ASHVLAKC-

DEWIGW'

D]
~HYGWIGGLSYSACARRVESRDEWIGWTEEARKRN-H-MFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
~EAG-RIHGVGIAGRPV----SRHLDASGHLEVVRVC-T-DGT-RNVCSMLYGSLRR-~~--AGVALGYQE
HFGEIGALAFSAAAWRLAARDRLI! GWDEPARRTQ-L ~GRI-VCNSRFLIRPTLRIPQL-ASHVLGRC-
IGL- VGVGLLGNPK: VSHE.

FSIAWDPLSLDSIVA ~QDP-QVCGVAIVGRPV- —ARGNDDGLTLEVTRCC T DGT- RNACSALYGAAWR—
~FVRAHHR-HCPPPAGWKFGGAT - 'GD-~--D-GVIGVVMVGRPV~-
~FMNENHI---QGYATATHRYGL~, D-DLVACMGFKQLK~-

RYTVDVIPDEEPAK---GFVLAHHY--SGSYPAVTVQFGL-YD-VVD~~-GE~-~-R-RLCGVAVFGVPV-~—-—

DVQFRAIERPDLNL.
PLHLVPVRSREAKD-

DCYVEQISVADANV-
DFIVRPVERHEESR-YQAQMAAHHYLGALPKIGETLWYVA-
DFIVRPVERHEESR-YQAQMAAHHYLGALPKIGETLRYV

QPVAVVATDRLI-RERVAGFDRAQAIELSRLA---AAR-PDLTRVVLR-
ETG-TLRSVAIVGRPV----TRHLDDGATLEVTRTA-S-DGT-RNANSLLYGAAWR-~-

'YGWIGGLSYSACA RN-H-TFV-INNSRYLIAPTVRVKCL-ASHVLAKC-
N-ELVAVMTFAK- ASKLFKHF-
G-RWLAQIGLSAAALKCGVRDDWIGWGFRTQLDR-L-KLI-ANNTRCLILPEGHYPNL-GSRVLALV-
G-RWLAQIGLSAAALKCGVRDDWIGWGFRTQLDR-L~-KLI-ANNTRCLILPEGHCPNL-GSRVLALV-

~FVRTWHR-HHPPPAGQIFAVG
~MLEAHHYLGSGPLCGAQLRYLV- RSE:
~FLAQWH--P( PFGL~-KT-KKD-

Thermus phage phiYs40 KTKIEEVDYTTANE----FFEENHI ---SGSASFKYAFGL- D-EIVAAASFAKPR- YNENFSWEL TIVIGAL-
Dorea formicigenerans ATCC 27755 PIEARPMELKEAQD----YINTYHR-HHKAAHRDKFRIAA- G-KVVGVVQVGRPV-~--SRVLDDGNTLEVLRLC-T-TGE-KDICSFLYSRAAR-~~~~. IAKEMGYS-
7123 Mesorhizobium sp. BNCL TRGWSYGL. RLLAVVATDTLI-RERVAGL ELSRLC K-PDLCRVALR LWRSFAFP-
consensus/85% Jhihelloeeea. hh...Hb...... sS..h.huheeeiiiiiia hhuhh.hu.S.....eeun.s Seieinn PePeveennns p.sphhh.s.h....... uphhub. .
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8. Table of distribution of Methylases and predicted DNA-modifying hydroxylases
< thyl. >| <
RIP  SNF+methylase DNMT1 DNMT2 DNMT3 Ptril000000241 LmjF25.1200Aureococcus-specific PHYPADRAFT 104049 TET/JBP TET_assoc_tpase  SAD+ALKB
Eurotiomycetes  \Asco + + - - - - - - - - ~ -
Soradariomycetes |mycetes + - + - - - - - - - - -
Leotiomycetes + + + - - - - - - - - ¥
Dothideomycetes | + + + - - - - - - - - +
Saccharomycotina | - - - - - - - - - - - -
Taphrinomycotina / - - + - - - - -
Agaricomycotina \Basidio - (+) (+) - - - - - (+) (+)
Ustilagomycotina /mycetes - - - - - - - - - - - -
Batrachochytrium>Chytrid - - - + - - - - - - - -
Encephalitozoon - - - - - - - - - - - -
Chlorophytes - + + + - - - - + + -
multi plants - - + + + - - - (+) - - -
red alga Cyanidioschyzon - - - - + - - - - - -
Animals - - + + + - - - - + +) -
Monosiga - - - + - - - - - - -
Amoebozoa - - - + - - - - - - - -
Kinetoplastids - - - - - - + - + - -
Naegleria - - + + - - - - - + - -
Thalassiosira + (+)frag + + + + - - - + - -
Phaeodactylum - + - + + + - - - + - -
Aureococcus - + - - - + - + - + - -
Oomycetes - - - - - - - - - - - -
ciliates - - - - - - - - - - -
Apicomplexans - - - (+) - - - - - - -
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