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Figure legends 
Supplementary Figure 1: Multiple alignment of the members of the VRR-Nuc 
endonuclease family. The alignment shows the conservation of selected set of amino acids in the 
VRR-Nuc endonuclease from distantly related species. The different sub-families are: (a) T1p20, 
(b) PmgM, (c) KIAA1018, (d) BCE1019, (e) HP1472 and (f) plu1493 subfamily. The active site 
residues: Aspartic acid, Glutamic acid, Lysine and Glutamine are completely conserved in the 
different members and are highlighted accordingly. Proteins are denoted with their gene names, 
species abbreviation and gi numbers. The coloring reflects the amino acid conservation at 85% 
consensus. The consensus abbreviations and coloring scheme are as follows: h: hydrophobic 
residues (L,I,Y,F,M,W,A,C,V), l: aliphatic (L,I,A,V) and c: charged (K,E,R,D,H) residues, +: basic 
(K/R/H) residues, -: acidic (D,E) residues, and p: polar (S,T,E,C,D,R,K,H,N,Q) residues colored 
purple; s: small (S,A,C,G,D,N,P,V,T) and u: tiny (G,A,S) residues, colored green; b: big 
(L,I,F,M,W,Y,E,R,K,Q) residues shaded gray. Secondary structure assignments are as follows: H: 
Helix, E: Extended (Strand). Species abbreviations are as follows: Atha : Arabidopsis thaliana; 
Avin : Azotobacter vinelandii; BP12 : Staphylococcus aureus phage phi 12; BP315.2 : 
Streptococcus pyogenes phage 315.2; BPA PSE-1 : Acyrthosiphon pisum bacteriophage APSE-
1; BPBIP-1 : Bordetella phage BIP-1; BPBcepC6B : Burkholderia cepacia complex phage 
BcepC6B; BPDT1 : Streptococcus thermophilus bacteriophage DT1; BPKS7 : Bacteriophage 
KS7; BPP1 : Enterobacteria phage P1; BPSA : Bacteriophage PSA; BPT1 : Enterobacteria phage 
T1; BPphi31 : Lactococcus bacteriophage phi31; BPphiE125 : Bacteriophage phiE125; BPphiJL-1 
: Lactobacillus plantarum bacteriophage phiJL-1; Bcep : Burkholderia cepacia; Bcer : Bacillus 
cereus; Bfun : Burkholderia fungorum; Bpse : Burkholderia pseudomallei; Btau : Bos taurus; Cbri : 
Caenorhabditis briggsae; Cele : Caenorhabditis elegans; Cfam : Canis familiaris; Cglu : 
Corynebacterium glutamicum; Cneo : Cryptococcus neoformans; Cthe : Clostridium 
thermocellum; Cups : Campylobacter upsaliensis; Deth : Dehalococcoides ethenogenes; Efae : 
Enterococcus faecalis; Ggal : Gallus gallus; Gzea : Gibberella zeae; Hpyl : Helicobacter pylori; 
Hsap : Homo sapiens; Lgas : Lactobacillus gasseri; Mgri : Magnaporthe grisea; Ncra : 
Neurospora crassa; Osat : Oryza sativa; Pacn : Propionibacterium acnes; Paer : Pseudomonas 
aeruginosa; Pflu : Pseudomonas fluorescens; Plum : Photorhabdus luminescens; Ppro : 
Photobacterium profundum; Pput : Pseudomonas putida; Psp. : Polaromonas sp.; Psyr : 
Pseudomonas syringae; Ptro : Pan troglodytes; Rnor : Rattus norvegicus; Spom : 
Schizosaccharomyces pombe; Spyo : Streptococcus pyogenes; Ssui : Streptococcus suis; Styp : 
Salmonella typhimurium; Telo : Thermosynechococcus elongatus; Tnig : Tetraodon nigroviridis; 
Ubac : uncultured bacterium; Umay : Ustilago maydis; Vpar : Vibrio parahaemolyticus; Vvul : 
Vibrio vulnificus; Xfas : Xylella fastidiosa; Xory : Xanthomonas oryzae; Ypse : Yersinia 
pseudotuberculosis. 
 
Supplementary Figure 2: Neighbor-joining tree, domain organization and operon structure 
of the VRR-Nuc family of nucleases. Proteins are denoted by their gene names, species 
abbreviations and gi numbers as in Figure 1. Branches of the different VRR-Nuc subfamilies are 
represented in distinct colors in the neighbor-joining tree; cg1961: green, PmgM: blue KIAA1018: 
orange, BCE1019: red,HP1472: pink, and plu1493: Yellow. Operons are shown as boxed arrows 
with the arrow head pointing from the 5’ end to the 3’ end  of the coding sequence. Operons and 
domain architectures without any names below them are shared by all the proteins in the refering 
bracket. Some non-standard domain abbreviations are explained below. SFIICrib: superfamily II 
helicase with a conserved zinc ribbon at the C-terminus, polA: DNA polymerase of the polA 
superfamily,  RAD18: RAD18-like zinc finger, DNAG+AAA: DNAG like primase fused to an AAA+ 
ATPase, cys: cysteine rich domain N-terminal to the plu1493 like proteins and TRD: Target 
recognition domain.  With the exception of the polA protein in Bacteriophage KS7, these proteins 
have domain architectures similar to PolI. AEP+D5: Archaeo-eukaryotic primase fused to a D5 
ATPase. Gene names enclose in white boxed arrows represent poorly characterized genes. 
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PP3890_Pspu_24985578        25  DREGQEQAALMQELQ-LRY  6  IYHVPNGGH--------------RIKAVAAKLKGQ-------GVKAGVPDLVLPMARGG  2  GLYIEFKAKP  3  APVSPSQDAYLQQLTNE--NYLAIVCRGSIDAVEAIRA   137\  
PP1554_Pspu_26988286        18  DREGQEQAALLEEIQ-LRY  6  ICHVPNGGH--------------RHKGVALKLKAQ-------GVKAGIPDLVLTMARGG  2  GLYIEFKATV  2  APVSSSQQACIRRLNDQ--GYLAVVCQGHFDAMACLRA   129|  
pmgM_Enph_46401706          59  NCEHFEQVFIFDYFE-RKH  6  LHATPNGGK--------------RSKATAGKMKAE-------GQKKGYPDMSLDKACGI  2  GMRIELKEPN  1  KAPTKEQIAWMRRLREE--GYYVVLAYGAEQAITAILE   169| 
PJS6w01001_Posp_54031539    32  SPEEDLHRSCFEWAD-LQT  8  LVHVPNGGA--------------RSKGEAGKLKAM-------GTKPGIPDFVLPRARGS  2  GLAIELKSDT     GRLKEEQKFWLRGLEAE--GYLTSVCRSLEAFEALVLA   143| 
VVA0861_Vivu_37676521       34  LRERAEQVALVDWAN-KTT  9  LTHVPNEGK--------------RGPQAQKDFVEL-------GGSKGYPDLILDIPTKK  2  GLRIEMKAPE  3  SYVTSSQENWHEKLRAM--GYRVEICNSYEEGKILIMD   149| 
YPTB1802_Yeps_51596137      30  QAETEEQAALIEWAD-KTV  9  LIHIPNEGK--------------RGPKAARDAKRL-------GLRKGVPDLFLALPRGG  2  GLWIEMKSSK     GHVNNNQNCWLSKLGDI--GYKVDVSYSFLSAKGAIIS   142| 
T1p21_Enph_45686339         20  RKEDAHQVDCVSWLK-YNF  4  FWHTVNEGE--------------KTITSALRDEQA-------GLLKGVSDFVILIGVNS  3  FAAIELKRVN  7  SPVSDKQREFLQKVRER--GGFSAVAYGFGQFKIAIYE   135| 
DT1p37_Stth_9632454          2  VTESLIQNQIRVELS-KAG  1  TVFRINVGK---------------VRMADGRWFDT-------GAPKGFCDLFGFRPDGQ     IFFIEVKNEK     GRLRDDQKKFMEAMKKR--GALVGVARSVEDAMRIVDG   103| (A) 
SpyM3_0955_Stpy_28876239     2  TTESLIQNQIRVVLS-RAG  1  MVFRANVGK---------------VKTADGRFFDT-------GLPKGFCDLFGFKPNGQ     IFFIEVKNET     GRIRPEQKKFMEVMASR--GALVGVARSVEDALKIVND   103| 
Ssui801000_Stsu_50591497     2  EKEHKIQNDIRVGLT-EAG  1  LVFRANVGK---------------VRTADGRYFDT-------GLPKGFSDLFGFRSDGQ     IFFIEVKNEK     GRVRPEQEKFIERMRKF--GALAGVARSVEDALNIVEG   103| 
ORF7_Laba_9885253            2  RSEHDIQNEIRLALT-KAG  1  VAFRCNVGC---------------VQTIDGRWFDT-------GLPKGHADLYGFRPDGQ     VFYIEVKSEI     GRVRPDQINFLETMRKN--GALAGIARSVEDAMKIING   103| 
Gp51_BaPS_17402461           2  TAEMDIQNSIRLALA-KKG  1  YVFRANVGK---------------IRMPNGRIFDT-------GLPKGFPDLFGFRGTDG  1  MFFIEVKNEI     GKLRQEQRNFQQAMEIT--PAICGVARSVEEALRIVEG   104| 
ORF114_Lapl_62327129         5  GREAAIQDSIRVALA-KAG  1  VVFRTNVGK---------------VKTADGRWFDT-------GLPTGFPDLIGYKPDNG  1  IFFIEVKTPI     GRRRKDQVNFANGLRDK--NVIYGVARSAKEAVTIVRD   107| 
syc0805_c_Syel_56750814      3  NSETSLQARLWKTLS-QSP  2  RLWRNNVGT---------------CKAADGRFVRF-------GLCPGSSDLIGLTRVTI  11 FTAIEVKTPT     GRVTPEQQSFIDFVQRS--GGRAGVARSMQDANKIISG   116| 
PBPRB1438_Phpr_54303111      1  MTESQILTDIIRAAF-SHP  3  VLLRNNVGA---------------VKSG-SRWIRY-------GLGKGSSDLIGWTTNGI     FLAVEVKTLN     GKVSPEQIKFIEDVRKH--GGIAFIATSRDEFDRLMTE   103/ 
DET1097_Deet_57234141        3  IDEKTIEKKLINAVK-SMG     GIAPKFVSP---------------------------------GF-DGMPDRLVLLPGGV     MAFAELKAPG     KKPRPLQLARHRLLREL--GFKVYVIDDISQIGGMLDE    91\ 
BCE0385_Bace_42779466        1  MLEKYIEKKLVAEVK-KME     GIAAKFVSP---------------------------------GL-DGMPDRIVLLPHGK     MAFIELKAPG     KKPRPLQIRRIRQLQKL--GFTCYVIDDVKQIGGVLGE    89| 
M6_Spy1150_Stpy_50914496     8  MREKYVEQALVKSVK-ARG     GICPKWVSP---------------------------------SF-SGVPDRLVFLPKGK     FGLVEVKAPD     QKPRKLQVSRHKLFERL--GFKVYVIDRIEMIGEVLDE    96| 
cg1961_Cogl_62390622        16  PLETVIEQALQDACA-VHN     IMYLKFTS----------------------------------SV-TGVPDRILQGINAA  4  TVYVELKRPG     THPRTRQKEVMNRLINH--GALVFVVDARDIDVTHFRH   107| 
Lgas020011_Laga_52857989    11  MLEKRIESAFVKATQ-QRG     GLCLKFTSP---------------------------------SM-TGVPDRLVLLPEGH     MGFVEMKSPG     KHPRPLQIQRLSQLKQL--GYQVFVCDQFEQIGGMLD-    98| 
PPA1595_Prac_50843065        1  MNEHHIEAQLKKAVE-ASG     GLCWKLVCP---------------------------------GT-TGVPDRLCLMGGQ-     VVFVEVKAPG     KKPRPIQRRRMSQLAAH--GFTALVVDSVDGIKKVLDA    88| 
XF2526_Xyfa_15839116         5  PRERTIERYLVAQVR-AKG     GEIRKVKWG---------------------------------GR-HGAPDRIAMLPNGR     TLWVELKAPG     KQCTPHQVREHARMRRM--GQHVVVVDSLKGVDEVLA-    92| 
BIP-1p42_Boph_45580787       1  MRESDIEKYLVERVR-KLG     GEVRKVRWI---------------------------------GR-NGAPDRLVMLPDR-     TVWVELKAPG     EKCRPHQIREHERMRRM--GQRVAVVDSHEGVDEVLA-    87| (B) 
orf46_BaKS_57472387          3  TPEGRVQKYAKERFE-ALG     GLVRKLSYE---------------------------------NR-VGAPDLLVILPGGI     IWFVEVKKDE  1  TKPDPHQLREHERMRKR--GANVFVVGSKKQVDKLIEH    92| 
g30_Buce_48697220           16  MLEKTVETYLVDRVR-AAG     GDAYKFSSP---------------------------------AR-VSVPDRIVIFPPAR     VYFVELKRPG     NKPTKGQLREHERLRAL--GCDVRVIDSREAVDAFVLE   104| 
P44_Acpi_6118039             4  IREDSIEKHLVSEVR-KIG     GIAYKFVSP---------------------------------GR-RGVPDRLVALPNGK     IIFVECKAPG     EKPTPYQLREHARLFAL--GHQVIVLDSQD-LSSILPA    91| 
M6_Spy0036_Stpy_50913382     8  RTEKDIENYLKKKTK----     GLCLKFASP---------------------------------GT-IGVPDRIVVMNTG-     TFFVEVKAPG     KKPRPSQVAMHKKIKKA--GQHVWVVDSYESVDIALKE    92| 
EF0329_Enfa_29374968         2  QIENDIEKYLVRQIK-RIG     ALCYKFTSP---------------------------------GT-RGVPDRIILYQGN-     VFFVELKRPG     GKPRKDQLKIIEKFKEQ--LIPVFVIDSKQGVDMLIYA    89| 
ENDO_Stau_18920566           1  MKESTLEKYLVKEIT-KLN     GLCLKWVAP---------------------------------GT-RGVPDRIIIMPEGK     TYFVEMKQEK     GKLHPLQKYVHRQFENR--DHKVYVLWNKEQVNTFIRM    89| 
Chte020002_Clth_48860544     1  MTEKQFQTKVIKYLK-TLS  1  TWYFKVFGGGF-------------------------------QR-SGIPDLICCINGV-     FVAIELKAEK     GKPTELQKMNIKNINEA--GGIGIILYPSGFEEFKKLI    91| 
Chte020021_Clth_48858576     1  MSEKSIVTKILRYLK-TVP  1  CFCWKEHGGMY-------------------------------GT-AGLPDIIACVNGR-     FIAFEVKTPS     GKTTKLQEATIKKILNA--GGVAAVVHSVDEVKVILEK    91/ 
VPA0700_Vipa_28900555      424  QLKLGNTQAILTKYDEKFG  1  SNPFVQWSLIG--KELLEQSLNTIPTRTLLELFKVQLSDLK-LYRNGMPDLIAFR-DNE     FEWIEVKGPG     DKLQDNQWRWIKEFSRL--NVPFAVCYVTARKEDEKRV   544\ 
VV20165_Vivu_27358187      424  QLLTGDNAFILQRFREKQG  1  ANPLVQWSALS--ESLLLHALESIPRESLVALFKIQLSDLK-LYRNGMPDLIAFK-DGE     YQWIEVKGPG     DKLQDNQWRWIHHFKQL--AIPFAVCYVEHQAGEAD--   542| 
BPSS0855_Bups_53721882     435  LDGAQYRDTIRRHYAQKRG  1  QSPFVFWAALD--ETLLEHALACLPAEHLRLWFERLLDDVR-GNRSGLPDLVRFWPAER  1  YELIEVKGPG     DRLQDNQIRWLDYCVRH--RMPVRVLDVRWTGDARASS   557| 
Bcep020029_Bufu_48785793   449  LDSGAYRETIWRHLASKAG  1  QSPFVFWGQLS--PELVALALDCLPAAHLKLWFERLLRDIR-GNRSGLPDLIRFWPAER  1  YELIEVKGPG     DRLQDNQIRWLAYCAQH--GMPVRVLDVRWADGVLAVN   571| 
Bucepa0300_Buce_46322091   436  LESGAYQDTIRRHYATKTG  1  QSPFVFWGVLT--DELLDDALACLPPEHLRLWFTRLLADIR-SNRSGLPDLVRFWPGER  1  YELIEVKGPG     DRLQDNQTRWLAYCVAH--GIPVRVVDVEWAGAGVEHA   558| 
Bcepa03003_Buce_46314880   435  LDSGAYRDTIRRHFATKAG  1  QSPFVFWGVLS--DELLDEALACLPPEHLRLWFTRLLADIR-SNRSGLPDLVRFWPGER  1  YELVEVKGPG     DRLQDNQTRWLAYCVAH--GIPVRVIDVEWAGEGVAHA   557| 
uvs005_Unba_37222094       436  LDDGRYIQTIRQRYASKWG  1  QSPFVFWGVLS--EELLDQALDCLPAEHLKHWFNRLLQDIK-ANRAGMPDLIQFWPLQK  1  YRMIEVKGPG     DRLQDNQLRWLEFCHEH--QMPIAVCYVQWAEQGA---   555| 
Pflu020025_Psfl_48731450   431  LDDGRYADTIRARFAAKWG  1  QSPFVFWGALN--EELLEQALACLPAEHLKHWFSRLLLDIK-ANRAGMPDLIQFWPQHK  1  YRMIEVKGPG     DRLQDNQLRWLEFCHTH--RMPIAVCYVQWAEQGA---   550| 
PSPTO3272_Pssy_28870436    443  LESNDYRVTIREHFQSKSG  1  QSPFVFWGALT--PQLLEQALHCLPADHLRLWFRRLLQDIK-ANRTGMPDLIQFFPEQR  1  YRMIEVKGPG     DRLQDNQLRWLDFCAEH--GMPVEVCYVQWAMESPEVE   565| 
Psyr030041_Pssy_46187596   431  LESDEYLATIREHFESKYG  1  QSPFVFWGALT--PELLEQALYCLPAAHLLRWFRRLLQDIK-ANRTGMPDLIQFFPQQR  1  YRMIEVKGPG     DRLQDNQLRWLDFCAEH--GMPVEVCYVQWATDDSACV   553| 
PA1865_Psae_15597062       441  LEDGSYRDAIRCRYRDKFG  1  QSPFVYWELLG--EELLEQALDCLPAAHLRAWFERLLEDIP-GNRAGLPDLIQFWPAQR  1  YRMVEVKGPG     DRLQDNQLRWLQFCRER--EMPVAVCYVRWHVDD----   559| 
PP2838_Pspu_26989557       431  LDEGSHRQAILDCYVAKQG  1  QSPFVSWSMLS--EELLEQALACLPAAALKQCFLRLLQDIR-SNRAGMPDLIQFWPEQG  1  YRMVEVKGPG     DRLQDNQLRWLAFCRQH--GLPVAVCHVRWSETP----   549| 
VV1752_Vivu_37679936       125  SSDETFELDLGSFRLTQQS     -TVLDFFPNLS--DSLLSGLHLHLGNTKLAEIAEIFAQDPY-AYRKGWADLTIWK-DGC     VKFLEVKAPG     DRVQSSQKVIIEKFVKP-LALDFAIVDVFGI-------   237| 
MG00351.4_Magr_38101782    733  NGGAASILRAVDSAHRERR  1  CVVGLNWDFA---LEDLVELVDCFRGEALAAICRVMAQEYR-QRGGGIPDLVLWRTEPR  2  VMFAEVKSAN     DRLSDTQRLWIHVLTGA--GVRVALTAAVAKEVREG--   853| 
UM03287.1_Usma_46099041   1064  RTGGLDLIDAVDDRERANK  1  WAVGCRWDLFS--KQDLLEVAECLGGHSISVVCQMLVEEWD-HCSSGMPDLVVWRIKDK  1  VRFVEVKGPG     DRLSETQKVWIDVLLRA--GIQVHVGLVREE-------  1179| (C) 
SPBC146.06_Scpo_5441488    586  NGKAGLIIKDNYIREHQRK  1  FCVGLNWSYT---CEMLLEIVDCINDNGLAQIFLALTQDYK-NSSSGIPDLCLWNPSKK  1  FMFSEVKSDN     DRLSEAQKFWISLLISS--EVDVEVCHVSMHKKK----   703| 
CNBM2120_Crne_50254661     786  TKRALELLREVDNRERPKG  1  WAVGVDWGYE---KEDLEEILECLSGKALSGVCRMLAEEYR-HRASGVPDLIVWNPQTK  1  ARFVEVKGPG     DSLSETQKIWIDVLLSS--GIQVEVCRVKALSPTAAQL   907| 
FG07046.1_Gize_42553762    723  NGEAARLLREVWDKEHEKR  1  SVVGLNWDFE---IDDLVELVECFEGSALAAVCKVMAQEYR-QRGGGIPDLILWRIADT  14 VMFSEVKSAN     DRLSDTQRLWIHVLTGA--GVKVALCNAVAKEVRED--   855| 
NCU03036.1_Necr_32419559   674  NGGAVDLIRRVNEQHRERR  1  CIVGLNWDYE---VEDLIQLVSCFESEALAAICKVIAQDYK-ARGGGVPDLILWRTTHE  15 VMFVEVKSAN     DRLSDTQRLWIHVLSAA--GVRVVLCNAVAKEVKTID-   808| 
KIAA1018_Hosa_58257674     916  APEESLRAWVAATWHEQEG  1  VASLVSWDRFT-SLQQAQDLVSCLGGPVLSGVCRHLAADFR-HCRGGLPDLVVWNSQSR  1  FKLVEVKGPN     DRLSHKQMIWLAELQKL--GAEVEVCHVVAVGAKSQSL  1039| 
LOC453282_Patr_55641739    830  APEESLRAWVAATWQEQEG  1  VASLVSWDRFT-SLQQAQDLVSCLGGPVLSGVCRHLAADFR-HCRGGLPDLVVWNSQSR  1  FKLVEVKGPN     DRLSHKQMIWLAELQKL--GAEVEVCHVVAVGAKSQSL   953| 
LOC479017_Cafa_57047707   1686  APAESLRAWVAAAWQAQEG  1  VASIVSWDRFA-SLQQAQDLVSCLGGPVLSGVCRRLAVDFR-HCRGGLPDLVVWNSQSH  1  VKLVEVKGPN     DRLSHKQMIWLDELQKL--GAEVEVCHVVAVGAKSKSL  1809| 
LOC309256_Rano_34856354    983  APAESLRAWVTEAWQAQQG  1  AASLVSWDRFT-SLQQAQDLVSCLGGPVLSGVCRRLAADFR-HCRGGLPDLVVWNSQSH  1  CKLVEVKGPS     DRLSCKQMIWLDELQKL--GADVEVCHVVAVGAKSKGL  1106| 
LOC513945_Bota_61870238    240  APEESLRAWVAAVWQAQEG  1  VSSLVSWDRFS-SLQQAQDLVSCLGGSILSGVCRRLAMDFR-HCRGGLPDLVVWSSQSH  1  VKLVEVKGPH     DRLSQKQMIWLDELRRL--GADVEVCHVAAVGARSRGP   363| 
LOC415383_Gaga_50752835    856  SSLETLANLIADIWTTQEG  1  AAALVSWGLFS-SLQQAQSLVSCLGGVFLSGVFRRLSKDLR-HCRGGLPDLVVWSTHSN  1  FKLVEVKGPN     DRLSHKQMIWLSELKKL--GAAVEVCHVQAVGARSKRL   979|  
GSTEN:0002_Teni_47220527   862  APVETLCSMLEDVWTSQEG  1  MCSLISWERFS-SLQQAQSLVTCWGGAFLGGVIARMSKDYR-HCRAGLPDLVVWNTSEN  1  YKLVEVKGPS     DRLSQKQQIWLDELQKL--GADVEVCHVVATGARGASL   985| 
Avin020042_Azvi_23102289   432  LDRDGHVRAIHHAFREKHG  1  RSPFVAWELLD--EALLTRALACIPGAHLRLFFERILRDIP-ANRSGLPDLIQFWPAER  1  YRMIEVKGPG     DRLQDNQRRWLDYVVAH--GLPVAVCHVRWSEEGPG--   552| 
P0675A05.2_Orsa_55773650   841  IQDGIAEEILISSWELHQG  1  SCRGVNWDRHS--LTDLRAAVVCTGGHRLASLLRHLALDYR-SWSSGMPDLLLWRFLDE  5  AKLVEVKGPR     DQLSEQQRAWILVLMDF--GFDVEVCKVSPVSKRR---   964| 
Ozsa8022_Orsa_50949199     540  IQDGIAEEILISSWELHQG  1  SCRGVNWDRHS--LTDLRAAVVCTGGHRLASLLRHLALDYR-SWSSGMPDLLLWRFLDE  5  AKLVEVKGPR     DQLSEQQRAWILVLMDF--GFDVEVCKVSPVSKRR---   663| 
F11A17.9_Arth_8778959      772  VANGMAEEILIISYETQRG  1  ACRGVAWERFS--LEELRAAVACVGGMCIASLCRHLAQDYR-SWCSGMPDLLVWRFKEN  5  AKLVEVKSEK     DRLSEQQRAWLLLLMDS--GFNVEICKVRPASLIKT--   896| 
C01G5.8_Cael_1705491       742  AEQELIEENIRKIWDLKHN  1  TNRECSWKQFPMGAEDCVSFFQCIPRPALILILRRLAENYR-NSRSGFPDLTLWNPETK  1  VAVVEVKGPG     DRLSTKQRLWLAIFADS--GIRAEVCHVAAQNSRLLV-   865| 
CBG05421_Cabr_39584146     739  ADQETIEDNIRRIWGMKQN  1  TNRECSWKHFQSGIEDCVSIFQCIPRPAMLSIFRRLAENYR-NSRSGFPDLTLWNPEKK  1  VAVIEVKGPG     DRLSTKQRLWLSFFADN--GIKAEVCHVEAQNSRLLV-   862/ 
Lgas020011_Laga_23003024   874  RPPLRYDSADPELKILQRS  1  GPKISVFGKLP------------KKAIKIPRF----------DNGTTTPDFIFKIE-HG  4  YLVIEAKAEN  5  EEIRIIQQKYFDHLKES--GVYYQMATSEQEVHDLINK   984\ 
STM0358.S_Saty_39546295    871  IPPLRYDSVDPELPLLKYD  1  PQQVSVFGKLP------------KRAIQIPKY----------TGGSTTPDFVYRIERQD  4  YLLVETKAEN  5  QVILDAQRKFFDMLRRQNINVEFAEATSAPAVFSTING   984| (D) 
BCE1019_Bace_42780095      872  LPPMRYDSVTPERDLLRHG  1  NDKVTVFGKLP------------RRAIQVPKY----------TGGSTTPDFIYMIEKDN  4  YVLVETKAEN  5  QRIIDIQKKFFDTLKEHHIEFIEATSAQQVYSIIRKLS   985/ 
CUP1074_Caup_57505847        1  --MASIEERIEDRTKQQLK  2  GISYYTKTES----------INSDIDSALAKYPSKSG-----GSGKNYPDIKLFLTTET  4  PVMIEVKGAK  5  FKNGEIENINNKGEPHY-DNINKYALNGAVHYANAILD   119\ (E) 
HP1472_Hepy_2314649          2  NKVQSIDPLIADKFNNELR  2  NLEYKLEQES----------LNKEIDEALKNYASKNG-----GLGGNRPDVKLLLNTQD  5  PILIEYKGLK  6  DKNKLVENFKNH-EPHY-KNIREYALNGALHYANAILH   123/ 
30_Baph_17484052            78  KSPYKSEVNYDMTQIP---     PSPIMRSASPL-EPHPYLPGWIQKYW--PGGKDAYPA----RAGAVRRPDVVIVKDGSL  7  KSVVEIKFPP     QERDREQEDDYARIAGS--PEKVATMGPGDCDCSDDDA   198\ 
Bucepa0300_Buce_46320330    53  KSPYKAEVNYNMDNTP---     PTPVMRSATPL-EPHPYLPGWLQKYW--PGGLEEYPR------GTMRRPDVVIVNDPSL  7  KNVVEIKFPP     QQPDPEQEEDFRLIAGS--REKLEVMGPQDCDCSDDDG   171| 
BPSS0388_Bups_53721426      82  PTEYRPEQPYDMTTQP---     PEPIMDYDDPL-EPHSSIRQWIKDVW--PDKGKKYQK------GDVRRPDVVIVNDPSK  7  KTVVEMKFPG     DSYGPDQEDDYIEIAGS--PSKFAHLGAADCGCGNDDG   200| 
BPSS1058_Bups_53722084      81  PTQYLPEVTYDMRQSP---     PAPVMSSADPL-MPHSWLPAWIQKYF--PGGMDAYKQA---KKTYFRRPDVVIVNDPSQ  7  KQIVEMKFPP     DDFSKGQREAYLDIAGD--DRKLAAIGPEDCRCGEADR   202| (F) 
XOO3549_Xaor_58583172       73  LSRYKPEVNYDMTQQP---     PAPIMDSGLAT-KAHDWLKGWIDKYWDEPGKDRPPFRP---RAGLIRRPDVVTVIDPTR  7  EDVIEIKFPG     DEMSDAQREDYRRIAGK----DPILLESSECKCSKQEQ   194| 
plu1493_Phlu_37525444       77  LWPYKAEVVFAIRGPKDV-     PLPMLATSLAS-KQRYSDNLPQSSN---PFARPSADDVEKFGVKRIRRPDIILVKDEVL  19 KMLIEVKFPG     DKLSEDQEKDYIRIATR---SRFGVMRVDDNRTEEQKQ   213| 
Bucepa0300_Buce_46321018    79  YWPYKAEVSFDMT------     PYIATGKIAAP-IPFLAADKTLGPGR--RHSLNPFPRRPDGSLGVIRRPDVIIVRNMGN  19 LRLVEVKFPG     DTWGEGQEAAYQGIAGDF-LKRMTVIDVTDCNRELEKV   213/ 
Consensus/80%                   ......p..h.........     .......s......................................GhPDhh.h.s...     ..hhElKss.     .c.p..Qb.bh..h.....s..h.hh.s..........       
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