TaAnn6-A .MASLSVPPVLTSPRHDATALHRAFKGFG. . .CDSTTVINILAHR. . DAVQRGLIMOEYRATIYHQ fELS 70
TaAnn6-B .MASLSVPPVLTSPRHDAIALHRAFKGFG. . .CDSTTVINILAHR. . DAVQRALIMOEYRAMYRQ ELS 70
TaAnnl-A .MASLSVPPVLTPPRDDAVALHKAFKGFG. . . CDSTTVTNILAHR . . DSAQRALTLHEYKATIYHQ E| 70
TaAnnl-D .MASLSVPPVLTPPRDDAVALHKAFKGFG. . .CDSTTVTNILAHR. . DSAQRALILHEYKAMYHQ ELS 70
TaAnn9-3 .MASLTLPPAPPNPRODATIDLHKAFKGFG. . .CDSTTVSNILAHR. . DSMQRGY IQQEYKTMYSE ELS 70
TaAnn9-D -MASLTLPPAPPNPRQDAIDLHKAFKGFG. . . CDSTTVSNILSHR. . DSMQRGY IQQEYKTMYSE E| 70
TaAnn7-B .MATIAVPTPLPSPAADAESLRNAVOGHG. . . TDEKALVEILGRR. . TAAQRAETRRAYASLYKE LLTRLHLE| 70
TaAnn7-D -MATIDVPTPVPSPAADADSLRNAVQGWG. . . TDEKALVEILGRR. . TAAQRAETRRAYASLYKE SLLTRLHGE| 70
TaAnn5-3 . . . e . .MSAIVVPSPVPSPSDDAEGIRKALQGWR . . .LSRQY(PVT 58
TaAnn2-A MCG - SAARTGREGEEGARTLSPMASISVPDPAPSPTEDAESTRKAVQGWG. . . TDENALIEILGHR . . TAAQRAEIAVAYEGLYDK E| 113
TaAnn2-3 MCG . SAPRTGRDGE . GARTLSPMASISVPDPASSPTEDAENIRKAVQGWG. . . TDENALIEILGHR. . TAAQRAEIAVAYEGLYDK E| 112
OsAnn2 MCCl LSSSAASAGGGEAARAAAVAPMASISVPNPAPSPTEDAESIRKAVQGWG. . . TDENALIEILGHR . . TAAQRAEIAVAYEGLYDE E| 119
TaAnnll-A - .MATLSVPAAVPAVAEDCEQLRKAFAGWG. . . TNERLIVSILAHR. . DAAQRRATRRAYAEAYGE E[LH 70
TaAnnll-D .MATLSVPAAVPAVAEDCEQLRKAFAGWG. . . TNERLIVSILAHR. . DARQRRATRRAYAEAYGE E[TH 70
TaAnnll-B .MATLSVPAAVPAVAEDCEQLRKAFAGWG. . . TNERLIVSILAHR . . DAAQRRATRRAYAEAYGE E[LH 70
TaAnnl2-A -MATLKVPSNVPALADDCDNLRKAFQGWG. . . TNEALIISILGHR. . DASQRRATRKHYADTYGE E[LS 70
TaAnn12-D .MATLKVPSNVPALADDCDNLRKAFQGWG. . . TNEALIISILGHR . . DAAQRRATRKHYADTYGE E[S 70
TaAnnd-A .MTTITVPQVVPSPVEDAEALMKAFQGWG. . . TDEQAVIYILAHR. . DAAQRKLIRQAYEEKYNE E| 70
TaAnnd-D E| 70
TaAnng-A EFA 128
TaAnn8-D -MOQFLARQPSSNGST . . ABAAAPPPSPSPLRSRPPRRDQOQOS . . IKEATMADEHQELTKAFSGMGGLGVEETALVSALGRWRKQPEKRAQFRRGFEGFFEPARAGA. . . . IERCSDD. YVRHLKTEFA 120
TARNNZ=R ettt ettt et e e e et MADEVQALTKAFSGLGGLGVDEPTMVAALANWRKQPEKRSGFRKSFPGLFK. . EHGV. . . . IERCEDE . YMLHLAREFS 72
TaAnn3-3 . MADEVQALTKAFSGLGGLGVDEPTMVAALANWRKQPEKRSGFRKSFPGLFK. .EHGV. . . . IERCEDE . YMLHLAREFS 72
TaAnnl0-A . .MAARS. .PARAGFENECRETHGACDEPR. ... ... RLSRLLAHR. . SASERQQTKATYRAMFGE. . . . RLHHTLT 64
TaAnn10-D . .MARRS. .PARAGFENECREIHGACDEER. . . . ...RLSRLLAHR. . SASERQOTKATYRAMFGE DLAGRLHETLT 64
TaAnn10-B . .MAARS. . PAATGFENECRETHGACDEPR. . . . .. .RLSRLLARR. . STSERQQIKATYRAMFGE DLAGRLHK{TLT 64
Consensus a 1

TaAnn6-A GNHK. TILNQSLNGDI. . I PSOLQIMKQTYRARFGCYLEQDITER. . TYGDHHKLLLAYLGI PRYEGPEVDPARAARDARELYRAGE . . 188
TaAnn6-B GNHK.......... TILNQSLNGDI. . PSOLOTMKQAYRARFGCYLEQDITER. . TYGDHQOKLLLAYLGIPRYEGPEVDPARAARDARELYRAGE . . 188
TaAnnl-A GNHKCSRNEPAWLWLONAMLLWVLDPVGHBATILNQALNSDI. . P PSOLOIMKQTYRARFGCYLEHDITER . . TYGDHOKLLLAYLG +  « ot v ev vt veeanensns LYOAGE. . 180
TaAnnl-D NAMLLWVLDPAGHBATILNQALNGDI . . PSQLOIMKQTYRARFGCYLEHDITER. . TYGDHQKILLAYLGVPRNEGPEVDPSAVTDDARELYRAGE . . 188
TaAnn9-B KAMSLWILDPAGHBATVLKEALSAES. . IrPSOLOIMKQTYYAKFGTYLEHDISQQ. . ASGDHOKILLAYVGI PRYEGPEVDPTIVTHDAKDLYKAGE . . 188
TaAnn9-D KALSLWILDPAGHBATVLKEALSAES. . . . PSOLOIMKQTYYAKFGTYLEHDISQQ. . ASGDHOKILLAYVGI PRYEGPEVDPTIVTHDAKDLYKAGE . . 188
TaAnn7-B KLVREALGRR. . GDDRDAWVLI] ATPEHLVAVRRAYRSLHGSSLEEDVAACSAFQEPLRKLLVSLVRSYRCAEESVDMDVAKLEARQLAEAVRR . 192
TaAnn7-D KLAREALGRR. . GDDRDAWVLI] AAAPDHLVAVRRAYRSLHGSSLEEDVAACSAFQEPLRKLLVSLVRSYRCAEESVDMDVAKLEAAQLAEAIRR . 192
TaAnn5-B NLVHGALRRR. . GDGDHLAV: ASDPDHLVAVRRAYRSLFGCSVEEDLASCARLQQPLRKMLVSLVSSYRYGGDRVDADVAKLEASQLSEAVR. . 179
TaAnn2-A KLAYKALRKK. . GGDRHAWVLI] ASSPDHLVAVRKAYCSAYDSSLEEDVAACPLYKDPLKQFLVRLVSSYRHGGEHVDGELARAEARELHGAVAA . 235
TaAnn2-B KLAYKALRKK . . GGDRHAWVLI] ASSPDHLVAVRKAYCSAYDSSLEEDVAACPLYKEPLKQFLVRLVSSYRDGGDHVDGELARAEARELHGAVAA . 234
0sAnn2 ALMLWTMDPAAHBAKLANEALKKKKKGELRHIWV: ASSPDHLVAVRKAYRAAYASSLEEDVASCSLFGDPLRRFLVRLVSSYRYGGGGVDGELATAEARELHDAVVG . 244
TaAnnll-A AVIQWTLDPAEHBAELANEEAKKWO. . I PAQLFARKQAYHDRFKRSLEEDVAAH. . VTGDFRKLLVPLVSAYRYDGPEVNTSLAHSEAKLLNGKINE . 187
TaAnnll-D AVTQWTLDPAEHBAELAGEEAKKWQ. . PAQLFAAKQAYHDRFKRSLEEDVAAH. . VIGDFRKLLVPLVSAYRYDGPEVNTSLAHSEAKILNGKINE . 187
TaAnnll-B AVAQWTLDPAERBAELAGEEAKKWO. . I PAQLFARRQAYHDRFKRSLEEDVAAH. . VTGEFRKLLVPLVSAYRYDGPEVNTSLAHSEAKILNGKINE . 187
TaAnnl2-A AVILWTLDPAEHBAVLANETARKWH. . SKOLFAVRQAYHDRFKRSLEEDVASH. . VTGDFRKLLVPLVSSHRYEGPEVNTRLAHSEAKLLHEKIEH . 187
TaAnn12-D AVILWILDPAERBAVLANETAKKWE. . SKOLFAARQAYHDRFKRSLEEDVAAH. . VIGDFRKLLVPLVSSHRYEGPEVNTRLAHSEAKLLHEKIEH . 187
TaAnnd-A AMGYWVLDPTERQAVIANAATKCID. . ANSPAELLEVKQAYHATYKRSLEEDVAAG. . ATGNLRNLLVALVSTYRYDGDEVNGGLARSEAKI IQADVKN . 188
TaAnnd-D AMGYWVLDPTERQAVIANAATKCID. . ANSPAELLEVKRAYHAIYKRSLEEDVAAG. . ATGNLRNLLVALVSAYRYDGDEVNGGLARSEAKI IQADVKN. . . 188
TaAnng-A RWAHRALHKKHH . I ADELLGARRAYHALYHRSLEEDVAYR. VKDAAANRLLLGLVTAYRYEGPRVDEELAKEEAAALSG. . . . . AGAKA . AQSE 244
TaAnn8-D RWAHRALHKKHH . DELLGARRAYHALYHRSLEEDVAYR.VKDAAANRLLLGLVTAYRYEGPRVDEELAREEAAALSAGPG . . AGAKAQSQSE 240
TaAnn3-A RLAHHVLHQAH. . SAEELLGARKAYMALFHHSLEEDVAYR.AKDKPYCSLLVGLVSAYRYEGPKVSDDTAKAEAKALGAAVKSAAGGKL . VEND 192
TaAnn3-3 RLAHHVLHOAH. . .. . SAEELLGARKAYMALFHHSLEEDVAYR.AKDKPYCSLLVGLVSAYRYEGPKVSDDTAKAEAKALGAAVKSAAGGKL . VEND 192
TaAnnlO-A  ANQDNE........LCNLLYLWMLDLAEREAIMARDAIESG. .. FTREKODOLFFTKQAYLARFKKNLEQDMVTD. . PSHPYQRLLVALATSHKSHHDEPSQHIAKCDARRLYDAKNG . . GGTGSVDEA 189
TaAnnl0-D  ANQDNESQHGLPLQLCNLLYLWMLDLAERBIIMARDAIESG. FTREKODOLFFTKQAYLARFKKNLEQDMVTD. . PSHPYQRLLVALATSHKSHHDEPSRHIAKCDARRLYDAKNG . . GGTGSVDEA 197

TaAnnl0-B  ANQDNESQHGLPLOLCNLLYLWMLDLAERBIAIMARDAIESG.

QDQLFFTKQAYLARFKKNLEQDMVTD. . PSHPYQRLLIALATSHKSHHDEPSQHIAKCDARRLYDAKNG . . GGTGSVDEA 197
1

Consensus ra Repeat Il 1
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TaAnn6-A AFIRVFTERSWAHLAAVAGAYHHLYARSLEKAVK$ETSGT . FEFGLLTILHAESPARMFAKALHKAMKG. . VVTRAEVDMQYIKAEYHKKYKRSLADAIHm . NYRTFLLSLVGRDR. . . . 316
TaAnn6-B AFIRVFTERSWAHLAAVAGAYHHLYARSLEKAVK$ETSGT . FELGLLT I LHEAESPARMFAKALHKAMKG 'VVTRAEVDMQY IKAEYHKKYKRSLADAIHYE. . NYRTFLLSLVGRDR. . .. 316
TaAnnl-A AFIRIF:. .YOHMYARSLEKAVK$ETTGN . FOFGLLTI LREADTPAKEFAKVLHKAMKG . . AVTRTEVDMKY IKAEYHNKYKGSLAEATHSE. . NYRTFLLSLVGWDR. . . . 308
TaAnnl-D  AFIRIFTESSRAHLVSIANAYQHMYARSLEKTLK$ETTGN.FOFGLLTILHSADT PAKMFAKVLHKAMKG. . AVTRTEVDMKY IKAEYHNKYKGSLAEATHSE[S8. NYRTFLLSLVGRDR. . . . 316
TaAnn9-B TFIRIFTERSWAHMAAVASAYHHMYDRSLOKVVKNETSGN . FEVALLTILREAENPAKEFAKVLRKSMKG. . 'VVTRTEIDMQYIKAEYYKKYKKPLADATHSE[. . GYRTFLLSLVGSH. . ... 315
TaAnn9-D TFEIRIFTERSWAHMAAVASAYRHMYDRSLOKVVKNETSGN . FEVALLTI LREAENPAKEEAKVLRKSMKG. . 'VVTRTEIDMQYIKAEYYKKYKKPLADAIHSE . GYRTFLLSLVGSH..... 315
TaAnn7-B EVMRIVSTRSKSQLAATFRCYKEQHGSDIEEL Q. FARMLKIAVT TSPE] AEVIRYSILG. . . IVSRADIDMEKIKQEYRVRFKTTVTDDVVGBITSR . YYMDILLALVGKE. . . . . 319
TaAnn7-D  EVVRIVSTRSKPQLAATFRCYKEQHGSDIEED! 0. FARMLKIAVH@LTSPEKMFAEVIRYSTLG. . \1VSRADI DMKKIKQE YRVRFKTTVTDDVVGBIS@. YYMDILLALVGKE . . . . . 319
TaAnn5-B EVMOILGTRSKPQLRATLRRYREDHGTDIVEDID$RCSSQ. FARTLKSAV! TSPEKEFAEMIRESVVG. . 'VVSRAEIDMKQIKEEYRARFKTTVTCDVVI) SF.GYKDILLALVGCEEE. .. 308
TaAnn2-A DVVRIVSSRSKPQLKATFQHYKREHGKAT DEVLEGNRNDK . LSAMLKTAVASLTS PEKEFAEVIRSSTIG. . b\ IVSRAEVDLKKVKEEYKVRYKTTVTKDVVG . YYOGILLTLIGAE..... 362
TaAnn2-B DVMRIVSSRSKPQLKATFQHYKREHGKAIDEVLEGNRNDK. L TSPEKEFAEVIRSSIIG. . . IVSRAEVDLKKVKEEYKVRYKTTVTKDVV{ . YYQGILLTLIGAE..... 361
OsAnn2 DVMRIVGTRSKAQLAVTLERYRQEHGKGIDEVLDGRRGDQ . LAAVLKAALI TSPEKEFAEVIRTSILG. . IVSRAEVDMEKVKEEYKVRYNTTVTADVRG . YYMNTLLTLVGPEK. ... 372
TaAnnll-A EVVRILTTRSKAQLLATFNSYNDQFSHPITKDLKI FEKVVRLALGG ITTRAEVDLKVIKEAYQKRNSVPLEKAVSHESR.DYEDMMLALLGAEY. . .. 315
TaAnnll-D  EIVRILTTRSKAQLLATFNSYNDQFSHPITKDLKED FEKVVRLALGG ITTRAEVDLKVIKEAYQKRNSVPLEKAVSHE['SR . DYEDMMLALLGAEY . . . . 315
TaAnnll-B EIIRILTTRSKAQLLATFNSYNDQFSHPITKDLKI FEKIIRLALGG ITTRAEVDLKVIKEAYQKRNSVPLDKAVSHEFSR.DYEDMMLALLGAEY. . .. 315
TaAnnl2-A EVIRILTTRSKAQLLATFNNYNDTFGHPITKDLKAD| FEKVARVAIAG. . ITTRAEVDLKLIKEAYQKRNSVPLEKAVAGEI . DYESMLLALLGKE. . ... 314
TaAnnl2-D EVIRILTTRSKAQLLATFNNYNDTFGHPITKDLK: FEKVARLAIAG. . ITTRAEVDLKLIKEAYQKRNSVPLEKAVAGEI . DYESMLLALLGKE. . . . . 314
TaAnn4-A  ELIRVLGTRSRAQLGATFNCFRDEHGTTVT.... | . KVLRNAMHK . . VVMHAEKDLRATKDEFHRRASVALE E[rSE. DFKTFIMALVGTSQ. . . . 286
TaAnn4-D ELIRVLGTRSRAQLGATFNCFRDEHGTTVTKALL FAKVLRNAMHK. . A DLRGIKDEFHKRASVALEQAIAHKE] DFKTFITALVGT 315
TaAnn8-A LVVRVLATRSKPQLRATFRLYRELHGKPLEEEFGGE]| F GEVIDGAFKEGADKQAKAA 'VVSRSDADMEEIKEAYLKQHGDKLVDAVAHNIT: . HYRDALLAMIGK 367
TaAnn8-D LVWRVLATRSKPQLRATFRLYRELHGKPLEEEFGGD K GEVIDGAFKEGADKQAKAZ 'VVSRSDADMEEIKEAYLKQHGAKLVDAVAHNI: . HYRDALLAMIGK 363
TaAnn3-A EVMRILTTRSKPHLVQTFKYYKELHGKHIQEDL E| F SOVMAAALREGADHHGKEA 'AVTRSDVDMDGIRAAYQEQFGAKLED. . HFKDALVSLIVGK. . ... 315
TaAnn3-B EVMRILTTRSKPHLVQTFKYYKELHGKHIEEDLGS$E] FSQVMAARLREGADHHGKEA AVTRSDVDMDGIRAAYQEQFGAKLEDAVAGS] . HFKDALVSLIVGK..... 315
TaAnnl0-A  ATLEMFSKRSIPOLRLALCSYKHIYGHDETKALKKN YCKLLORSMQR . . PEADKRLVll8A 1 LGSDDVGINE TKLAFKSNFGKNLADF THES[LPQSDYREFLWLHQGGOCLVAS 322
TaAnnl0-D AILEMFSKRSIPQLRLALCSYKHIYGHDFTKALKKN| YCKLLQRSMQR. . PEADKRL’ . ILGSDDVGINEIKLAFKSNFGKNLADFIHESLPQSDYREFLWLWQGGQCLVAS 330
TaAnnl0-B AVLEMFSKRSIPQLRLALCSYKHIYGHDFTKALKKN| YCKLLORSMQR. . PEADKRL' I LGSGDVGINEIKLAFKSNFGKNLADF IHRSLPQSDYREFLWLWQGGQCPVAS 330
Consensus s Repeat |11 T Repeat IV

Additional file 3: Figure S1. Multiple sequence alignment of deduced amino acid
sequences of 25 wheat annexin genes with rice annexin OsAnn2 (0Os05¢g31760)
obtained by ClustalW. The conserved annexin repeats (Repeat 1 to Repeat 4) are
shown beneath the sequence alignments. The sequences highlighted are as follows;
olive the two Cys and two His residues represented in bold in Zinc finger C2H2 type
domain signature in OsAnn2, TaAnn2-A and TaAnn2-B; yellow conserved His residue;
blue salt bridges suggested to be involved in ion channel function; pink conserved
residues in S3 cluster that are involved in regulating redox reactions; green IRl motif
involved in F-actin binding; red putative GTP binding motifs; the type-1l calcium

binding motifs are boxed in blue; Light grey and letters indicates the conserved



residues in all the 25 deduced sequences. Point indicate the sequence gaps to optimize

the alignment (color figure online).



