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gi|115485699|ref|NP_001067993.      SANQERSAMEKKRLKWKVEGPP---ADEKIVRGGPVDPSKLVVDLGPMEI 1004 
gi|108864437|gb|ABG22500.1|         SANQERSAMEKKRLKWKVEGPP---ADEKIVRGGPVDPSKLVVDLGPMEI 1021 
gi|15231611|ref|NP_189306.1|        SGNQEKAEMEKRRLIWKVEGSAG----EEVKRGEAVDAEKLVVELVPMEI 996 
gi|92886171|gb|ABE88173.1           SANQEKSEMKK--MTWKVEGDKG--QEPQAVRGSPVSTSDFVVELGPMEI 1036 
  
                                                                                      
 



gi|22326796|ref|NP_196902.2|        RTVLIHLELPSSHSRINRFDA-- 1024 
gi|79327811|ref|NP_
Capsicum (GU356594)                 RTFVINLGQSSPAPGGWKSHMSL 1030 

001031878.1      ----------------------- 

Tomato (EU244853)                   RTFVIDLSQS--VPEGWKSHMSL 1029 
gi|115485699|ref|NP_001067993.      RTFLINFAPQSGKQLM------- 1020 
gi|108864437|gb|ABG22500.1|         RTFLINFAPQSGKQLM------- 1037 
gi|15231611|ref|NP_189306.1|        RTLLIKFDDQIEMVGDKEQQHRL 1019 
gi|92886171|gb|ABE88173.1           RTFLLEF---------------- 1043 
 
 

Supplementary Fig S5. Multiple sequence alignments of α-man proteins from different plant species 
using Clustal W (EBI tool). Following are the plant species used in the alignment with their 
corresponding accession number. Identical amino acid residues are depicted as *, while conserved 
and semiconserved substitutions are marked as : and ., respectively. Dashed lines represent gaps 
inserted for optimal alignment of the sequences. NP_1969022: Arabidopsis thaliana, NP_001031878: 
Arabidopsis thaliana, NP_189306: Arabidopsis thaliana, NP_001067993.1: Oryza sativa (Japonica), 
ABE88173: Medicago truncatula. 



Multiple sequence alignment 
 

 
CAO67165_Vitis             -----------MAVS--------DKALFSIVFLFTAFVSSISASESQS-- 29 
ABE82127_Medicago          -------------------------MLLQLLFLFLFFPFSTTS------- 18 
At1g05590_Arabidopsis      --------MLTLSKF--------HVILIPILFFITLLSPLFSIALP---- 30 
EU244854_Solanum 
GU356593_Capsicum          -----------MRGD--------TTFPFILSLFVIFITQTIATNYP---- 27 

          -----------MRGE--------KTFSFFLLLFFILISQTTATNYP---- 27 

Os03g0219400_Oryza         -----------MAAL--------PAYLLLLLLILVILRPAAAPGAASQPP 31 
Os07g0575500_Oryza         -----------MATK--------NGGFVALLLLLSFLLSSPLPARCDAP- 30 
At3g55260_Arabidopsis      -------------------------------------------------- 
CAO41588_Vitis             -----MAVPYHFSSF---------VFVFTLICALGVSLGFNSTSDLDDS- 35 
Os05g0115900_Oryza         -------MPPKLLTY-------LILALLAASAAAARRHPSPASSAAAGE- 35 
Os01g0891000_Oryza         -----------MAQA---------LSLGLLL--AFLAIQSC-IAIELTD- 26 
Os05g0415700_Oryza         -----------MAPA---------MALRLLVVVAVAAVVSCAVAADEGS- 29 
At1g65590_Arabidopsis      ----------MRGSG---------AKIAGVLPLFMLFIAGTISAFEDIE- 30 
                                                                              
 
CAO67165_Vitis             -------------QINVWPKPRTFSWPSP-QASLLSPNFSITSP-----N 60 
ABE82127_Medicago          --------------LNIWPKPRNLTWTPPHQTTLLSSTFTITTTTLH--H 52 
At1g05590_Arabidopsis      --------------INIWPKPRFLSWPQH-KAIALSPNFTILAP-----E 60 
EU244854_Solanum 
GU356593_Capsicum          --------------INVWPKPTTFNWPNP-KIHLPLPNFTISHP-----T 57 

          --------------INVWPKPTTFLWPNP-KSIFLSTNFTISHP-----Y 57 

Os03g0219400_Oryza         TSEPHLPPPLLAQKVQVWPKPTSISWPSA-VYAPLSPSFSVRAVL----S 76 
Os07g0575500_Oryza         ------------LPVNVWPKPTSMSWAEPHMAVRVSSSFHVVAPS----G 64 
At3g55260_Arabidopsis      -------------------------------------------------- 
CAO41588_Vitis             -------------LVYLWPLPSEFTFGEDVLAVDPDLSLAVGGDGGN--- 69 
Os05g0115900_Oryza         -------------PVYLWPLPRNFTSGSRTLLVDPDLALDGQGPGG---A 69 
Os01g0891000_Oryza         -------------HIDLWPMPTSVSHGTQRLYVSKDITMSMEGSTYPD-G 62 
Os05g0415700_Oryza         -------------VVEVWPMPATASKGGQTLHVSRELRMTAEGSKYAD-G 65 
At1g65590_Arabidopsis      -------------RLRIWPLPAQVSHGGRRMYLSGDFKLVTEGSKYGD-A 66                   
 
 
CAO67165_Vitis             HQHLSSAVARYLRLILTEHHHPLVTPTVNITG-----------PPLETLT 99 
ABE82127_Medicago          NNHLTAAISRYTNLIKTEHNHPLIPPKTNLSNNL---------PPLQTLT 93 
At1g05590_Arabidopsis      HQYLSASVTRYHNLIRSENYSPLISYPVKLMKR----------YTLRNLV 100 
EU244854_Solanum 
GU356593_Capsicum          HRYLTPTVYRYRRLILSEHYRHIITPSINLTSS----------TPLQHLI 97 

          HRYLTPAVDRYRHLILSEHHRPIITPAINLTSS----------IPLQSLV 97 

Os03g0219400_Oryza         HPSLRQAVAFYTRLIRAERHAPLVPPANYTLSR----------VPVRTLT 116 
Os07g0575500_Oryza         NAHLLSAARRYAALLLAERYRPLVTPAVNVTAGGAGAGAAGRGAELGYLT 114 
At3g55260_Arabidopsis      ------------------------------MVE----------YDITSLK 10 
CAO41588_Vitis             SDIVREAFLRYRGIIFKHSTRFSK---FRGRSM----------YDISKIR 106 
Os05g0115900_Oryza         AAAVAEAFERYRSLVFSPWAHAAR---NASGG-----------YDVGKLT 105 
Os01g0891000_Oryza         KGILKDAFQRVVDLMKLNHVVDG-----ANPSS----------FVLTGVN 97 
Os05g0415700_Oryza         EAILKDAFQRMVTLIELDHVING-----SSQGL----------PLLAGVN 100 
At1g65590_Arabidopsis      SGILKEGFDRMLGVVRLSHVISGDRNSSGTGGS----------ALLQGLH 106 
                                                                        :  :  
 
CAO67165_Vitis             IIVSDLAAPLHHGVDESYTLIVP-RGG------AANLTAATVWGAMRGLE 142 
ABE82127_Medicago          ITITNPNTELNHATDESYTLIIT-TP-------TATLTAVTSWGAMHGLE 135 
At1g05590_Arabidopsis      VTVTDFSLPLHHGVDESYKLSIP-IGSF-----SAHLLAHSAWGAMRGLE 144 
EU244854_Solanum 
GU356593_capsicum          ISVSDVTSPLSHGVNESYSLSTP-NGSS-----AAYITAGTVWGAMRGLE 141 

          ISVSDVTSPLAHGVNESYSLSTPSDGSA-----SAYISAATVWGAMRGLE 142 

Os03g0219400_Oryza         LSVSDPDVPLGPAVDESYTLSVLPDSG------SADISAATPWGAIRGLE 160 
Os07g0575500_Oryza         LAVSDLHAPLQHGVDESYALEILPAGA------AATVTAATAWGAMRGLE 158 
At3g55260_Arabidopsis      IVVHSDSEELQLGVDESYTLMVSKKN-EQSIVGAATIEANTVYGALRGLE 59 
CAO41588_Vitis             IIVHSDSEMLQLGVDESYSLLVAKND-DHSIIGEATIEANTVYGALRGLE 155 
Os05g0115900_Oryza         VVVASADEKLELGVDESYTIYVAAAGGVNSIVGGATIEANTIYGAIRGLE 155 
Os01g0891000_Oryza         VVVHSPEDELKFGVDESYNLSVPTAG----YPLRVQIEAQTVFGALHALQ 143 
Os05g0415700_Oryza         VVVHLPGDELNFGVDESYNLSVPATG----SPIYAQIEAQTVFGALHALE 146 
At1g65590_Arabidopsis      VIISSSTDELEYGADESYKLVVPSPE----KPSYAQLEAKSVYGALHGLQ 152 
                           : :      *  ..:*** :              . : * : :**::.*: 
 



             -------------------  
CAO67165_Vitis             TFSQIVWGDP-------LRVATGLFVWDSPLFGHRGVMLDTSRNYYGVED 185 
ABE82127_Medicago          TFSQLAWGNP-------TRVAVNVRVNDAPLFGHRGIMLDTSRNYYPVKD 178 
At1g05590_Arabidopsis      TFSQMIWGTSP-----DLCLPVGIYIQDSPLFGHRGVLLDTSRNYYGVDD 189 
EU244854_Solanum           TFSQLVYGNP-------TRVSAGVYIHDLPIFTHRGVMLDTSRNFYGVDH 185 
GU356593_capsicum          TFSQLVYGNP-------TRVAAGVYISDLPIFTHRGVMLDTSRNFYGVDD 184 
Os03g0219400_Oryza         TFSQLAWAGGGAASGGQPIVPSGIEISDRPHFTHRGILLDTARNFYPVRD 210 
Os07g0575500_Oryza         TFSQLAWWCGRER---AVLVAAGVRVEDRPLYPHRGLMLDTGRTYFPVAD 205 
At3g55260_Arabidopsis      TFSQLCAFDYITK--SVQIYKAPWYIQDKPRFGYRGLLIDTSRHYLPIDV 107 
CAO41588_Vitis             TFSQLCAFDYGTK--TVQVYNAPWYIQDKPRFVYRGLMLDTSRHYLPIDV 203 
Os05g0115900_Oryza         TFSQLCVFNYDTK--NVEVRHAPWYIEDEPRFAFRGLLLDTSRHFLPVDV 203 
Os01g0891000_Oryza         TFSQLCYFDFTSK--LIELISAPWRISDTPRFPYRGLLIDTSRHYLPVTV 191 
Os05g0415700_Oryza         TFSQLCNFDFTSR--LIELQSAPWSITDMPRFPYRGLLIDTSRHYLPVPV 194 
At1g65590_Arabidopsis      TFSQLCHFNLKKK--VIEILMTPWNIIDQPRFSYRGLLIDTSRHYLPLPV 200 
                           *:**:                    : * * : .**:::**.* :  :   
 
            ---------Active site------------------------------   
CAO67165_Vitis             ILRTIGAMSANKLNVFHWHITDSHSFPLLLPSEPDLAGKGSYGPQMQYSP 235 
ABE82127_Medicago          LLRTIEAMSMNKLNVFHWHVTDSHSFPLILPSEPMLAEKGAYDVDMVYTV 228 
At1g05590_Arabidopsis      IMRTIKAMSANKLNVFHWHITDSQSFPLVLPSEPSLAAKGSLGPDMVYTP 239 
EU244854_Solanum           LLRLIKAMSMNKLNVFHWHITDSHSFPLVIPSEPELAGKGAYSNEMMYSP 235 
GU356593_Capsicum          LLRLIKAMSMNKLNVFHWHITDSHSFPLVVPSEPELAGKGAYGNEMMYSP 234 
Os03g0219400_Oryza         ILHTLRAMAFNKLNVFHWHITDAQSFPIVLPTVPNLANSGSYSPTMRYTE 260 
Os07g0575500_Oryza         ILRTIDAMAANKMNVFHWHITDSQSFPLELPSEPALAEKGSYGDGMRYTV 255 
At3g55260_Arabidopsis      IKQIIESMSFAKLNVLHWHIVDEQSFPLETPTYPNLWK-GAYSRWERYTV 156 
CAO41588_Vitis             IKHVIESMSYAKLNVLHWHIIDEQSFPLEVPTYPKLWK-GAYTKWERYTV 252 
Os05g0115900_Oryza         IKQVIDSMSFSKLNVLHWHIIDEQSFPLEVPSYPKLWK-GSYSKLERYTV 252 
Os01g0891000_Oryza         IKKVIDTMAYSKLNVLHWHIVDAQSFPIEIPSYPKLWN-GSYSFSERYTT 240 
Os05g0415700_Oryza         IKSVIDSMTYSKLNVLHWHIVDEQSFPIEIPSYPKLWN-GAYSYSERYTM 243 
At1g65590_Arabidopsis      IKNVIDSMTYAKLNVLHWHIVDTQSFPLEIPSYPKLWN-GAYSSSQRYTF 249 
                           :   : :*:  *:**:***: * .***:  *: * *   *:      *:  
 
                           -------------------------------------------------- 
CAO67165_Vitis             EDVKKIVEFGLEHGVRVLPEIDSPGHTGSWAEAYPEIVTCANMFWWPAEA 285 
ABE82127_Medicago          DDVKRVVEFGLDRGVRVIPEIDAPGHTGSWALAYPDIVACANMFWWPAGS 278 
At1g05590_Arabidopsis      EDVSKIVQYGFEHGVRVLPEIDTPGHTGSWGEAYPEIVTCANMFWWPAGK 289 
EU244854_Solanum           ADVQKIVEYGMEHGVRVLPEIDMPAHTGSWAEAYPEIVTCANMFWWPAGS 285 
GU356593_Capsicum          ADVEKIVEFGMEHGVRVLPEIDMPAHTGSWAEAYPEIITCANMFWWPAGN 284 
Os03g0219400_Oryza         NDVRHIVSFAASFGIRVIPEIDMPGHTGSWAGAYPEIVTCANRFWAPHAE 310 
Os07g0575500_Oryza         DDVKLIVDFAMNRGVRVVPEIDTPGHTASWAGAYPELVSCAGEFWLPDAS 305 
At3g55260_Arabidopsis      EDASEIVRFAKMRGINVMAEVDVPGHAESWGTGYPDLWPSL--------- 197 
CAO41588_Vitis             EDAYDIVNFAKMRGINVMAEIDIPGHAESWGTGYPDLWPSP--------- 293 
Os05g0115900_Oryza         EDARDIVSYARKRGIHVMAEIDVPGHAESWGKGYPKLWPSP--------- 293 
Os01g0891000_Oryza         SDAVDIVRYAENRGVNVMAEIDVPGHALSWGVGYPSLWPSD--------- 281 
Os05g0415700_Oryza         DDAIDIVQYAERRGVNVLAEIDVPGHALSWGVGYPSLWPSA--------- 284 
At1g65590_Arabidopsis      EDAAEIVNYARRRGIHVLAEIDVPGHALSWGKGYPALWPSK--------- 290 
                            *.  :* :.   *:.*:.*:* *.*: **. .** : ..          
  
                           -------------------------------------------------- 
CAO67165_Vitis             EWADRLASEPGTGHLNPLNPKTYQVFKNVIHDVAALFPEPFYHSGADEII 335 
ABE82127_Medicago          DWPDRLAAEPGTGHLNPLNPKTYQVLKNVIRDVTTLFPEQFYHSGADEVV 328 
At1g05590_Arabidopsis      SWEERLASEPGTGQLNPLSPKTYEVVKNVIQDIVNQFPESFFHGGGDEVI 339 
EU244854_Solanum           --SPALAAEPGTGQLNPSIPKTYEVVKNVIQGTIAMFPDSLFHGGADEIN 333 
GU356593_Capsicum          --SPALAAEPGTGQLNPLIPKTYEVVKNVIHDTIAMFPDSLFHGGADEIN 332 
Os03g0219400_Oryza         P---ALAAEPGTGQLNPLNPKTYRVAQDVLRDMVALFPDPYLHGGADEVN 357 
Os07g0575500_Oryza         DWPSRLAAEPGAGQLNPLEPKTYQVMSNVINDVTSLFPDGFYHAGADEVT 355 
At3g55260_Arabidopsis      ---------SCREPLDVTKNFTFDVISGILADMRKIFPFELFHLGGDEVN 238 
CAO41588_Vitis             ---------SCREPLDVSKEFTFDMVSGILTDMRKIFPFELFHLGGDEVN 334 
Os05g0115900_Oryza         ---------KCREPLDVTSNFTFEVISGILSDMRKIFPFGLFHLGGDEVY 334 
Os01g0891000_Oryza         ---------SCKEPLDVSNNFTFGVIDGILSDFSKVFKFKFVHLGGDEVN 322 
Os05g0415700_Oryza         ---------TCKEPLDVSSESTFQVINGILSDFSKVFKFKFVHLGGDEVN 325 
At1g65590_Arabidopsis      ---------NCQEPLDVSSDFTFKVIDGILSDFSKIFKFKFVHLGGDEVN 331 
                                         *:     *: : ..:: .    *     * *.**:  



            -----------------------Active site---------------- 
CAO67165_Vitis             PGCWKADPTIQTFLSNGGTLSQLLEIFINSTFPYIVS-LNRTVVYWEDVL 384 
ABE82127_Medicago          PGCWKTDPTIQKFLSNNGTLSQVLETFINNTLPFILS-LNRTVVYWEDVL 377 
At1g05590_Arabidopsis      PGCWKTDPAINSFLSSGGTLSQLLEKYINSTLPYIVS-QNRTVVYWEDVL 388 
EU244854_Solanum           SDCWNTDLSVQKFVASNGTLSQLLEKFINNTLPEILS-LNRTVVYWEDVI 382 
GU356593_capsicum          SACWNTDPSIQTFVASNGTQSQLLEMFINNTLPEILS-LNRTVVYWEDVI 381 
Os03g0219400_Oryza         TACWEDDPVVRRFLAEGGTHDHLLELFINATRPFVAQELNRTVVYWEDVL 407 
Os07g0575500_Oryza         PGCWNADPSIQRYLARGGTLSRLLEKFVGAAHPLIVS-RNRTAVYWEDVL 404 
At3g55260_Arabidopsis      TDCWKNTTHVKEWLQGRNFTTKDAYKYFVLRAQQIAISKNWTPVNWEETF 288 
CAO41588_Vitis             TDCWNSTPHVQQWLQDHNMTPKEAYQYFVLRAQEIAISKNWAPVNWEETF 384 
Os05g0115900_Oryza         TGCWNATPHVKQWLHERNMTTKDAYKYFVLKAQEIAINLNWIPVNWEETF 384 
Os01g0891000_Oryza         TSCWTATPHIKKWLDDNQMNVSDAYRYFVLRSQKLAISHGYDVINWEETF 372 
Os05g0415700_Oryza         TSCWTSTPRVKAWLAQHGMKESDAYRYFVLRAQKIAKSHGYEVINWEETF 375 
At1g65590_Arabidopsis      TTCWSATPRIAQWLKKHRMSEKEAYQYFVLRAQKIALSHGYEIINWEETF 381 
                           . **     :  ::            :.      :    .   : **:.: 
 
            -------------------------------------------------- 
CAO67165_Vitis             LDANVKVDPSMLPPENTILQTWNNGPNNTKKVVASGYRAIVSSSDFYYLD 434 
ABE82127_Medicago          LDDTVHVPSTILPKEHVILQTWNNGHNNTKRIVSSGYRAIVSSSDFYYLD 427 
At1g05590_Arabidopsis      LDAQIKADPSVLPKEHTILQTWNNGPENTKRIVAAGYRVIVSSSEFYYLD 438 
EU244854_Solanum           LSGNVKVNPSLLPPQNVIMQTWNNGPNNTKQLVTSGYRVIVSSADYYYLD 432 
GU356593_capsicum          LSANVKVDPSLLSPQHVIMQTWNNGPSNTKQLVTSGYRVIVSSADYYYLD 431 
Os03g0219400_Oryza         LGPKVTVGPTILPRETTILQTWNDGPENTKRVVAAGYRAIVSSASYYYLD 457 
Os07g0575500_Oryza         LDQAVNVTASAIPPETTILQTWNNGGNNTRLIVRAGYRAIVSSASFYYLD 454 
At3g55260_Arabidopsis      SSFGKDLDP------RTVIQNWLVS-DICQKAVAKGFRCIFSNQGYWYLD 331 
CAO41588_Vitis             NTFATNLNP------RTVIHNWLGP-GVCPKAVAKGFRCIYSNQGVWYLD 427 
Os05g0115900_Oryza         NSFKENLNP------LTVVHNWLGP-GVCPKVVEKGFRCIMSNQGVWYLD 427 
Os01g0891000_Oryza         NNFGDKLDR------RTVVHNWLGE-DVAPKVVAAGLRCIVSNQDKWYLD 415 
Os05g0415700_Oryza         NNFGDKLDR------RTVVHNWLGG-GVAEKVVAAGLRCIVSNQDKWYLD 418 
At1g65590_Arabidopsis      INFGSKLNR------KTVVHNWLNT-GLVENVTASGLRCIVSNQEFWYLD 424 
                                           .:::.*          .  * * * *.   :*** 
 
            -------------------------------------------------- 
CAO67165_Vitis             CGHGDFLGN----------DKN----------GGSWCGPFKTWQTIYNYD 464 
ABE82127_Medicago          CGHGDFTGNNSIYDNQTGSDKND---------GGSWCGPFKTWQNIYNYD 468 
At1g05590_Arabidopsis      CGHGGFLGNDSIYDQ----KESG---------GGSWCAPFKTWQSIYNYD 475 
EU244854_Solanum 
GU356593_Capsicum          CGHGSFVGNDSRYDQPPGTDQGN---------GGSWCGPFKTWETIYNYD 472 

          CGHGSFVGNDSRYDQPPGTDQGN---------GGSWCGPFKTWETIYNYD 473 

Os03g0219400_Oryza         CGHGGWVGNDSRYDKQEKEREGTPLFNDPGGTGGSWCAPFKTWQRVYDYD 507 
Os07g0575500_Oryza         CGHGDFAGNDSAYDDPRSDYGTS---------GGSWCGPYKTWQRVYDYD 495 
At3g55260_Arabidopsis      HLD-------------------------------------VPWEEVYNTE 344 
CAO41588_Vitis             HLD-------------------------------------VPWDGFYNAE 440 
Os05g0115900_Oryza         HLD-------------------------------------VPWQDFYTSE 440 
Os01g0891000_Oryza         HLD-------------------------------------ATWEGFYTNE 428 
Os05g0415700_Oryza         HLE-------------------------------------VTWDGFYMNE 431 
At1g65590_Arabidopsis      HID-------------------------------------APWQGFYANE 437 
                             .                                      .*: .*  : 
 
            -------------------------------------------------- 
CAO67165_Vitis             ITYGLS-DEEAKLVLGGEVALWSEQADPTVLDARIWPRASAMAEALWSGN 513 
ABE82127_Medicago          ITYGLT-EEEAKLVLGGEVALWSEQADETVLDSRLWPRTSAMAESLWSGN 517 
At1g05590_Arabidopsis      IADGLLNEEERKLVLGGEVALWSEQADSTVLDSRLWPRASALAESLWSGN 525 
EU244854_Solanum           ITYGLT-DEEAPLVIGGEVALWSEQADSTVMDSRIWPRASAMAEALWSGN 522 
GU356593_Capsicum          ITYGLT-DKEAQLVIGGEVALWSEQADSTVMDSRIWPRASAMAETLWSGN 521 
Os03g0219400_Oryza         ILHGLT-DDEAQLVLGGEVALWSEQSDETVLDARLWPRAAAAAETLWSGN 556 
Os07g0575500_Oryza         VAGGLT-AEEARLVVGGEVAMWTEQVDAAVLDGRVWPRASAMAEALWSGN 544 
At3g55260_Arabidopsis      PLNGIEDPSLQKLVIGGEVCMWGETADTSVVLQTIWPRAAAAAERMWSTR 394 
CAO41588_Vitis             PLEGINSASEQELVLGGEVCMWSEVADTSNVLQTIWPRAAAAAERLWSKR 490 
Os05g0115900_Oryza         PLAGINNTAQQKLVLGGEVCMWGETADTSDVQQTIWPRAAAAAERMWSQL 490 
Os01g0891000_Oryza         PLKGIDDPEQQSLVIGGEVCMWGEQIDASDIEQTIWPRAAAAAERLWTPI 478 
Os05g0415700_Oryza         PLRNIKNPAQQKLVLGGEVCMWAEHIDASDIQQTIWPRAAAAAERLWTPF 481 
At1g65590_Arabidopsis      PFQNITDKKQQSLVLGGEVCMWGEHIDASDIEQTIWPRAAAAAERLWTPY 487 
                              .:       *::****.:* *  * : :   :***::* ** :*:   



            -----Active site----------- 
CAO67165_Vitis             QDKTGMKRYADAMDRLNEWRYRMVARGIGAEPIQPLWCIRNPGMCNTVHP 563 
ABE82127_Medicago          RDEKGLKRYAEATDRLNEWRSRMVSRGIGAEPIQPLWCVRNPGMCNTVHA 567 
At1g05590_Arabidopsis      RDERGVKRCGEAVDRLNLWRYRMVKRGIGAEPIQPLWCLKNPGMCNTVHG 575 
EU244854_Solanum           RDETGMKRYAEATDRLNEWRYRMVSRGIGAESIQPLWCLKNPGMCNTVHS 572 
GU356593_Capsicum          CDETGMKRYAEATDRLTEWRYRMVARGIGAEPIQPLWCVKNSGMCNTVHS 571 
Os03g0219400_Oryza         KGSNGKKRYANATDRLNDWRHRMVERGIRAEPIQPLWCSLHPGMCNLSQ- 605 
Os07g0575500_Oryza         RDATGRKRYAEATDRLTDWRHRMVGRGVRAEPIQPLWCRNRPGMCNLVR- 593 
At3g55260_Arabidopsis      EAVSKGNITLTALPRLHYFRCLLNNRGVPAAPVDNFYARRPPLGPGSCYA 444 
CAO41588_Vitis             EATSGKNITLTALPRLHYYRCLLTRRGVEADPVTNKYARQPPNGPGSCYE 540 
Os05g0115900_Oryza         EAISAQDLETTVLARLHYFRCLLNHRGIAAAPVTNSYARRPPIGPGSCFI 540 
Os01g0891000_Oryza         EKIAED--PRLVTSRLARFRCLLNQRGVAAAPVAG-YGRTAPYEPGPCVR 525 
Os05g0415700_Oryza         EKLSKEWEIAALSARLARFRCLLNHRGIAAGPVTG-YGRSAPAEPSSCIK 530 
At1g65590_Arabidopsis      AKLAKN--PNNVTTRLAHFRCLLNQRGVAAAPLVG-GGRVVPFEPGSCLA 534 
                                         **  :*  :  **: * .:        .   .     
 
CAO67165_Vitis             FV--- 565 
ABE82127_Medicago          I---- 568 
At1g05590_Arabidopsis      ALQDQ 580 
EU244854_Solanum           FTS-- 575 
GU356593_Capsicum          FTS-- 574 
Os03g0219400_Oryza         ----- 
Os07g0575500_Oryza         ----- 
At3g55260_Arabidopsis      Q---- 445 
CAO41588_Vitis             Q---- 541 
Os05g0115900_Oryza         Q---- 541 
Os01g0891000_Oryza         Q---- 526 
Os05g0415700_Oryza         Q---- 531 
At1g65590_Arabidopsis                    Q---- 535 
 
 

Supplementary Fig S6. Multiple sequence alignments of β-hex proteins from different plant species. 
The sequence alignment was performed using ClustalW program. Identical amino acid residues are 
depicted as *, while conserved and semiconserved substitutions are marked as : and ., respectively. 
Dashed lines represent gaps inserted for optimal alignment of the sequences. Eleven residues which 
compose the conserved feature of the active site of the enzyme are highlighted. 









Supplementary Table S1. Summary of capsicum α-man and β-hex protein purification  
 
 
 

Values are averages of three independent experiments. 

Purification steps Total 
activity 

(EU) 

Specific 
activity 
(EU/mg) 

Yield 
(%) 

Purification 
fold 

 

Crude extract 77.67 0.21 100 1 

Ammonium sulphate precipitation 
(40-60%) and dialysis 

66.52 0.25 85.64 1.19 

Ion exchange on Q-sepharose, 
Elution NaCl gradient 21.72 0.96 27.96 4.57 

α-Man 

Gel filtration on Sephadex G-100 5.23 7.69 6.73 36.62 
Crude extract 146.91 0.57 100 1 
Ammonium sulphate precipitation 
(40-60%) and dyalysis 

133.13 0.64 90.62 1.12 

Ion exchange on DEAE-Sepharose, 
Elution-NaCl gradient 

104.89 3.45 71.39 6.05 

Affinity on ConA-Sepharose, 
Elution- α-D-
Methylmannopyranoside 

72.75 8.33 49.52 14.61 

β-Hex 

Gel filtration on Sephadex G-100 31 100 21.10 175.44 

One unit (EU) is equivalent to 1 μmol pNP released/ min. 
Specific activity is expressed as μmol pNP released/min/mg protein. 
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