
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplemental Fig. 1 Alignment of the amino acid sequences of AoVps10 and yeast Vps10p homologues. AoVps10, Vps10p from A. oryzae; SpVps10, 

Vps10p from S. pombe; ScVps10, Vps10p from S. cerevisiae. Identical residues among the three vacuolar protein sorting receptors are marked with asterisks. 

Residues with conserved and semi-conserved substitutions are indicated with colons and dots, respectively. The highly conserved amino acid motifs appear 

in colored boxes. 
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--------MIYRWLLLVSCLLLALLAQRGAAKSSSPKIAPPTKIDHKPSSLFYFED-TDT
----------MILLHFVYSLWALLLIPLTNAEEFTPKVT--KTIAQDSFDILSFDD-SNT
MFFLTKILPLRGRIFPMFGCLLLIVSLITGCIASPAAEVAETVFDSKPVDFMTFKDSTNT

:  :      ::     .   ..  . . :  .. .:: *.* ::*
VLMNTVNGDLLRSVDAGETWSVVEGDDGGMKHHVLLIRQHPYDNKKAYALGPNGRHWVTT
LIR-KQDTSVTISFDDGETWEKVEGIEG--EITWIYIDPFNRHDRAVATAMNGSYLYITN
LFLNAEFGDVYLSQDNGQSWR--NGVISGQVCPIKKLIKHSFENSRVFALTECDTVYYSY
::      .:  * * *::*   :*  .        :  .  .:  . :    .  : : 
DQAKTWASFNIAEFP---AIRHYPLVFHGGDSSKVIFQGEECAGRYCIVRSYYTTDD---
DQGKSWERITLPDSGESISPRECYIETHPLNKNYFLAKCNYCEKTEVNNDNEENSGDEEG
DNGENWDYFTIDHPIS---ITQLPFHFHAKNPDYVIFNNQYCSSSGTWVGKICKPDL---
*:.:.*  :.: .        . :  *  : . .: : : *        .  ...
--------FATVKLLRESTGGCAWAVGHPQFAEDLNLAEEIKDRSFCVVPG--------L
QFEIFNITRCTDKVFASNDGGKSFSEIKSSLERNENSPISISDCGFAKTSKDSDLESSDT
--------YYTKDGFQSDPEPMPVGSSYCIFADSSEKMVVSSEEQIICISLNPN-----S

* . : .. . . :  . :     .:  :   . 
KVPLPHANRLVYSDDYFKGNAEG------------TETKLQEGRPVSGVISTAAVKKFIV
SIICLFQNMQLIMDEFSSPYTESKLVLTTDWGKSLKEFDQFKDKVVNGYRILKSHMVVLT
AARPPFSHHIVYSDDWFQS---------------IVPVQLHNFLGSDGAYGILSTGSFLV

. :  :  *:: .                    . :    .*     :   .:.
AAAKSKGTEELALYVTVDAKNWHRAEFDGHRIEEDAYTMLESTN------YSLQVDVLTS
QGDRYNDMSSMDVWVSNDLSNFKMAYMPTQLRHSMQGEIYEDAMGRIILPMSRERSDQEE
AALIDAATRKLFVYVSQDGYYWEEALKFHKGFEFDAFTILPSTEYS-----FFIDSLDSH
.       .: ::*: *   :. *    :  .     :  .:            . 

PRSGMGVLFTSNSNGTYFTRNIEHTNRNSEGMVDFEKIAGIQGIVLVNTVQNPE----EV
DKGIVSEILISDSQGLKFSP-IPWTANEVFGYINFYQPTYLKGTMIASLYPLSRRRNRKG
PNNPTGILYSLDSESNTFVIRQMNTNRYVDGYTDFMLIDYLDGLQFVNVVENVD---EIE
.. . :   :*:.  *      * .   *  :*     :.*  :..

ESGSAKKKITSRISFDDGRTFQPLKSDGENLHLHSVTALRNIG----------RVFSSPA
KAKGVKSKGVTKISVDNGLTWTMLKVVDPDNADSFDCDITDFENCSLQNMFYTREGSTPT
VDPQVDKVLSSRITFDGGKTWSTVASPESSCNSMKQCSLHLFLDPHVS--HASIASSKFA

... ::*:.*.* *:  :     .        :  :              *. :
PGLVMGIGNTGN-HLQEYAECNLYISDDAGVTWRRAIKHPHKYEFGDQGAVVIAVR----
AGILMTTGIVGDGSVFDWGDQRTFISRDGGLTWKLAFDFPCLYAVGDYGNVIVAIPYNAD
PGILLASGSVGDRLLSEN-QMDLFVSEDGGRNWTLSRDGMHLFAMSGFGSIFFASEY---
.*:::  * .*:  : :  :   ::* *.* .*  : .    : ... * :..* 
-DEGRVDKINYSLDHGKEWASVELQHKIYP-TMVTTTPDSTSLKFIVVGSLKESQDGE-H
EDDDPQSEFYYSLDQGKTWTEYQLETTIYPNEVMNTTPDGSGAKFILNGFTLAHMDGTTN
--LDVINEVYYSLDHGQSWVTVTLDKTIVPIKLFASEDPYAEIFYLLAMTDDGEQSNYSL

.  .:. ****:*: *.   *: .* *  :. :    :   :::        ..

SSGSDETIIMLSSEHEVYVTHDHGKTWERP-LKGEEITRVYLHPYSSDVAFLLTDGKEGF
----DESLLMINSRGEAYISHDGGQTIKRFDSNGETIIEVVFNPYYNSSAYLFGSKGSIF
E--ENTFLIGISVNSHVYFSEDEGKTWDKF--SKEEFSSVLPHAYNKNSVYMVTSKNIVY

:  :: :. . ..*.:.* *:* .:   . * :  *  :.* .. .::. . :

WTEDRGHTFKPFQAPAPPTQDRFLQVMAFHPVHKDRLIWTGAVDCH----SGDCHSDAFI
STHDRGYSFMTAKLPEARQLG---MPLDFNAKAQDTFIYYGGKNCESI-LSPECHAVAYL
FTTNRGKNFYKFKAPSPPNQNG-KSLFSFHPSRPAWLLYAGSENCEKNPFADDCRDVVFV
* :** .*   : * .   . : *:.     ::: *. :*.    : :*:  .::
KKGRGKNWEPLLSYVQKCEFESRETRPNSTNLVYCEQFEKQSKNGRLQLLSSDDFFNDNE
TNDGGETFTEMLDNAIHCEFAGSLFKYPSNEDMVMCQVKEKSSQTRSLVSSTDFFQDDKN
SLDFGDTWSRLPSNLEYCSWAKAEKLVVDDTLIFCIRQNTNDPFKKELISSIDFFEYEQD
. . *..:  : .    *.:        .   :   : : :.   :  : * * *  :::
VQFVDVINYATMSEFIIVASRQPENPDSLVASTSVDGRTFARAQFPPNVQVPVQTAYTVL
TVFENIIGYLSTGGYIIVAVPHENN--ELRAYVTIDGTEFAEAKFPYDEDVGKQEAFTIL
EILNDVVGFMIEDEYVIVAVQDEEG-TSLSLDVSINGLNFASCSFPAYLNVHPKQAYTIL
: :::.:   . ::***  . :.  .*   .:::*  ** ..**   :*  : *:*:*

ESSTHAVFLHVTASSTEGGEYGPIIKSNSNGTSYVLSISAVNRNSLGYVDFEKAQGLEGV
ESEKGSIFLHLATNLVPGRDFGNLLKSNSNGTSFVTLEHAVNRNTFGYVDFEKIQGLEGI
DSQTHSLFIHVTTNTHLGSEWGDILKSNSNGTYFMTSLANVNRDSVGYVDFERLEGIQGI
:*.. ::*:*:::.   * ::* ::******* ::     ***::.******: :*::*:
AVVNVVSNVADVS-KKVPKKLKTMITHNDGAQWMLLPPPTKDADGKSFGCSVVAGKGTDD
ILTNIVSNSDKVAENKEDKQLKTKITFNEGSDWNFLKPPKRDSEGKKFSCSSKS---LDE
ALANIVSNTKELT-DGGTKKLQTLITFNDGLDWSYLNLVGGEKIVPKCG---------KN
:.*:***  .:: .   *:*:* **.*:* :*  *     :    . . .:
CSLHLHGYTERKDERDTFASGSAIGLMMAVGNVGDHLAGGDEADTFITNDGGISWKSVKK
CSLHLHGYTERKDIRDTYSSGSALGMMFGVGNVGPNLLPYKECSTFFTTDGGETWAEVKK
CYLHLHGYTERNQFSDPTSTNAAVGLIIGVGSFSPFLIPYEESQTFISRDAGVTWYRIFD
* *********::  *. ::.:*:*:::.**... *   .*..**:: *.* :*  : .
GKYMWEYGDSGSVIVIVPESKPTKTIHYSLDEGDTWEEFQFSDVEVRINDISTVPSDTSK
TPHQWEYGDHGGILVLVPENSETDSISYSTDFGKTWKDYKFCADKVLVKDITTVPRDSAL
SPHLWAFLDSGSIIIAVESISPTNVIKYSADEGRTWQEYQFSEKSKVVVDVSTKPSGVGH

: * : * *.::: * . . *. * ** * * **::::*.  . : *::* * . .

GVGLFFAIVTPLAVAGAAGYYAYSKWDG------KFGQIRLGESAGTSQSFLSRDSWLVT
AGPFAFIFISILLIIFFAAWFVYDRGIRRNGGFARFGEIRLGDDGLIENNNTDRVVNNIV
GWSIFLTIIFSILLAAVAGCILYYYSRR-----FLKGAIRLGSDSATENPLESG------
. : : ::  : :   *.   *             * ****... .:   . 
VP----IAIVAGTVAVARALPLLVTSLWRGASG------FIRLGRGRGYSRPYASRGSFA
KSGFYVFSNIGSLLQHTKTNIAHAISKIRGRFGNRTGPSYSSLIHDQFLDEADDLLAGHD
---------ISYTRGAFSSIPIFFSALYQSVRS-----LFIRSTPTNGEFENAAFLQNYE

:.       :      :  :.  . :      .   . .. 
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EEFKDPQPIFEAC-KCTAEDFECEYRRTEDGKGCVIPSP-LTPPEGECKKPDDKFMGPSG
KVFEDLQLFETACDKCTEADYECAFEFVRDATGKCVPDYNLIVLSDVCDKTKKKTVPVKP
KSITDLHGSFDAC-ECTDEDYECNTQFISNDQGECKLLD--FIGSLLCASEDLDTFQKIP
: : * :    ** :**  *:**  .   :  *           .  * . . . .
WRLIPGDACIRDGGENLDKEIERSCKDASSPSTDGKIRVTLQLLEARDYAQYYYLERQSS
LQLVKGDKCKKP---MTVKSVDISCEGVPKKGTNDKEIVVTENKFDFKIQFYQYFDTVT-
YRLVPGNKCTPNKRDSHREPQTFNCDSFNEPGT---EITSFLYDFDEKIVDVVYLEGTVP
:*: *: *         :    .*.. . .*     .        . *:: 

NFLLWARLSNSEVQDKFATFNIDFSGVRPRPCLLDENQGNSDDYYIWEPKHPFQENNCLF
RFLLFG-EAADIGGSSFRTYTIDFRNIFERQCDFDITGKESADYKYSPLGS---KSNCLF
QVLLLT---TDDENAPISSVLIDFDALYRRTCVFDEENSEESDFVRWVPTDISGKPLCLR
..**      .     : :  ***  :  * * :*    :. *:          :  ** 
GHSEQYHRKKPSAQCWNDWRESHVHSIGTNCTCTRADYECDYNYEPQSDGSCALVPGLPK
GHQTEFLRKTDENCFIGNIPLSEFSRNIKNCSCTRQDFECDYNFYKANDGTCKLVKGLSP
GRISSFYRKSIHKKCRVGSSLLVKEEVLSKCECTRADFECDYNYRRLKDGTCVLVSGLQP
*:  .: **.       . .:* *** *:*****:   .**:* ** ** 
PDAMEICKKDPDTIEYWEPTGYRRIPQTTCQGGLNLDHFVS-KPCPNKEEEYKQKHG-IS
ANAADVCKKEPDLIEYFESSGYRKIPLSTCEGGLKLDAPSSPHACPGKEKEFKEKYS-VS
PDTREEQCSVDDAFEWRQPTGYKRTPLTECEGGVPLDAGTL-HPCPGKEDDYYKAHPKPG
.:: :   .  * :*: :.:**:: * : *:**: **     :.**.**.:: : :   .

VIYSIDFD-----GLHERKCEEDDFEKWPARLDEHGKPDCLMGHKQFYMRRRANANCFVD
FIYAIDFST----AFNDKTCEENDFEDWN-----LAEGKCVNGVKYKIRRRKQDAQCLVK
FSFNFGKFLPKECQFSNSESNKNDFEKWYTRYANGSPICSEMGKKEFFWRKKATSVCSVP
. : :.        : :  .:::***.*       .   . * *    *::  : * * 

--------MIYRWLLLVSCLLLALLAQRGAAKSSSPKIAPPTKIDHKPSSLFYFED-TDT
----------MILLHFVYSLWALLLIPLTNAEEFTPKVT--KTIAQDSFDILSFDD-SNT
MFFLTKILPLRGRIFPMFGCLLLIVSLITGCIASPAAEVAETVFDSKPVDFMTFKDSTNT

:  :      ::     .   ..  . . :  .. .:: *.* ::*
VLMNTVNGDLLRSVDAGETWSVVEGDDGGMKHHVLLIRQHPYDNKKAYALGPNGRHWVTT
LIR-KQDTSVTISFDDGETWEKVEGIEG--EITWIYIDPFNRHDRAVATAMNGSYLYITN
LFLNAEFGDVYLSQDNGQSWR--NGVISGQVCPIKKLIKHSFENSRVFALTECDTVYYSY
::      .:  * * *::*   :*  .        :  .  .:  . :    .  : : 
DQAKTWASFNIAEFP---AIRHYPLVFHGGDSSKVIFQGEECAGRYCIVRSYYTTDD---
DQGKSWERITLPDSGESISPRECYIETHPLNKNYFLAKCNYCEKTEVNNDNEENSGDEEG
DNGENWDYFTIDHPIS---ITQLPFHFHAKNPDYVIFNNQYCSSSGTWVGKICKPDL---
*:.:.*  :.: .        . :  *  : . .: : : *        .  ...
--------FATVKLLRESTGGCAWAVGHPQFAEDLNLAEEIKDRSFCVVPG--------L
QFEIFNITRCTDKVFASNDGGKSFSEIKSSLERNENSPISISDCGFAKTSKDSDLESSDT
--------YYTKDGFQSDPEPMPVGSSYCIFADSSEKMVVSSEEQIICISLNPN-----S

* . : .. . . :  . :     .:  :   . 
KVPLPHANRLVYSDDYFKGNAEG------------TETKLQEGRPVSGVISTAAVKKFIV
SIICLFQNMQLIMDEFSSPYTESKLVLTTDWGKSLKEFDQFKDKVVNGYRILKSHMVVLT
AARPPFSHHIVYSDDWFQS---------------IVPVQLHNFLGSDGAYGILSTGSFLV

. :  :  *:: .                    . :    .*     :   .:.
AAAKSKGTEELALYVTVDAKNWHRAEFDGHRIEEDAYTMLESTN------YSLQVDVLTS
QGDRYNDMSSMDVWVSNDLSNFKMAYMPTQLRHSMQGEIYEDAMGRIILPMSRERSDQEE
AALIDAATRKLFVYVSQDGYYWEEALKFHKGFEFDAFTILPSTEYS-----FFIDSLDSH
.       .: ::*: *   :. *    :  .     :  .:            . 

PRSGMGVLFTSNSNGTYFTRNIEHTNRNSEGMVDFEKIAGIQGIVLVNTVQNPE----EV
DKGIVSEILISDSQGLKFSP-IPWTANEVFGYINFYQPTYLKGTMIASLYPLSRRRNRKG
PNNPTGILYSLDSESNTFVIRQMNTNRYVDGYTDFMLIDYLDGLQFVNVVENVD---EIE
.. . :   :*:.  *      * .   *  :*     :.*  :..

ESGSAKKKITSRISFDDGRTFQPLKSDGENLHLHSVTALRNIG----------RVFSSPA
KAKGVKSKGVTKISVDNGLTWTMLKVVDPDNADSFDCDITDFENCSLQNMFYTREGSTPT
VDPQVDKVLSSRITFDGGKTWSTVASPESSCNSMKQCSLHLFLDPHVS--HASIASSKFA

... ::*:.*.* *:  :     .        :  :              *. :
PGLVMGIGNTGN-HLQEYAECNLYISDDAGVTWRRAIKHPHKYEFGDQGAVVIAVR----
AGILMTTGIVGDGSVFDWGDQRTFISRDGGLTWKLAFDFPCLYAVGDYGNVIVAIPYNAD
PGILLASGSVGDRLLSEN-QMDLFVSEDGGRNWTLSRDGMHLFAMSGFGSIFFASEY---
.*:::  * .*:  : :  :   ::* *.* .*  : .    : ... * :..* 
-DEGRVDKINYSLDHGKEWASVELQHKIYP-TMVTTTPDSTSLKFIVVGSLKESQDGE-H
EDDDPQSEFYYSLDQGKTWTEYQLETTIYPNEVMNTTPDGSGAKFILNGFTLAHMDGTTN
--LDVINEVYYSLDHGQSWVTVTLDKTIVPIKLFASEDPYAEIFYLLAMTDDGEQSNYSL

.  .:. ****:*: *.   *: .* *  :. :    :   :::        ..

SSGSDETIIMLSSEHEVYVTHDHGKTWERP-LKGEEITRVYLHPYSSDVAFLLTDGKEGF
----DESLLMINSRGEAYISHDGGQTIKRFDSNGETIIEVVFNPYYNSSAYLFGSKGSIF
E--ENTFLIGISVNSHVYFSEDEGKTWDKF--SKEEFSSVLPHAYNKNSVYMVTSKNIVY

:  :: :. . ..*.:.* *:* .:   . * :  *  :.* .. .::. . :

WTEDRGHTFKPFQAPAPPTQDRFLQVMAFHPVHKDRLIWTGAVDCH----SGDCHSDAFI
STHDRGYSFMTAKLPEARQLG---MPLDFNAKAQDTFIYYGGKNCESI-LSPECHAVAYL
FTTNRGKNFYKFKAPSPPNQNG-KSLFSFHPSRPAWLLYAGSENCEKNPFADDCRDVVFV
* :** .*   : * .   . : *:.     ::: *. :*.    : :*:  .::
KKGRGKNWEPLLSYVQKCEFESRETRPNSTNLVYCEQFEKQSKNGRLQLLSSDDFFNDNE
TNDGGETFTEMLDNAIHCEFAGSLFKYPSNEDMVMCQVKEKSSQTRSLVSSTDFFQDDKN
SLDFGDTWSRLPSNLEYCSWAKAEKLVVDDTLIFCIRQNTNDPFKKELISSIDFFEYEQD
. . *..:  : .    *.:        .   :   : : :.   :  : * * *  :::
VQFVDVINYATMSEFIIVASRQPENPDSLVASTSVDGRTFARAQFPPNVQVPVQTAYTVL
TVFENIIGYLSTGGYIIVAVPHENN--ELRAYVTIDGTEFAEAKFPYDEDVGKQEAFTIL
EILNDVVGFMIEDEYVIVAVQDEEG-TSLSLDVSINGLNFASCSFPAYLNVHPKQAYTIL
: :::.:   . ::***  . :.  .*   .:::*  ** ..**   :*  : *:*:*

ESSTHAVFLHVTASSTEGGEYGPIIKSNSNGTSYVLSISAVNRNSLGYVDFEKAQGLEGV
ESEKGSIFLHLATNLVPGRDFGNLLKSNSNGTSFVTLEHAVNRNTFGYVDFEKIQGLEGI
DSQTHSLFIHVTTNTHLGSEWGDILKSNSNGTYFMTSLANVNRDSVGYVDFERLEGIQGI
:*.. ::*:*:::.   * ::* ::******* ::     ***::.******: :*::*:
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:.*:***  .:: .   *:*:* **.*:* :*  *     :    . . .:
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* *********::  *. ::.:*:*:::.**... *   .*..**:: *.* :*  : .
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SPHLWAFLDSGSIIIAVESISPTNVIKYSADEGRTWQEYQFSEKSKVVVDVSTKPSGVGH

: * : * *.::: * . . *. * ** * * **::::*.  . : *::* * . .

GVGLFFAIVTPLAVAGAAGYYAYSKWDG------KFGQIRLGESAGTSQSFLSRDSWLVT
AGPFAFIFISILLIIFFAAWFVYDRGIRRNGGFARFGEIRLGDDGLIENNNTDRVVNNIV
GWSIFLTIIFSILLAAVAGCILYYYSRR-----FLKGAIRLGSDSATENPLESG------
. : : ::  : :   *.   *             * ****... .:   . 
VP----IAIVAGTVAVARALPLLVTSLWRGASG------FIRLGRGRGYSRPYASRGSFA
KSGFYVFSNIGSLLQHTKTNIAHAISKIRGRFGNRTGPSYSSLIHDQFLDEADDLLAGHD
---------ISYTRGAFSSIPIFFSALYQSVRS-----LFIRSTPTNGEFENAAFLQNYE
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NFLLWARLSNSEVQDKFATFNIDFSGVRPRPCLLDENQGNSDDYYIWEPKHPFQENNCLF
RFLLFG-EAADIGGSSFRTYTIDFRNIFERQCDFDITGKESADYKYSPLGS---KSNCLF
QVLLLT---TDDENAPISSVLIDFDALYRRTCVFDEENSEESDFVRWVPTDISGKPLCLR
..**      .     : :  ***  :  * * :*    :. *:          :  ** 
GHSEQYHRKKPSAQCWNDWRESHVHSIGTNCTCTRADYECDYNYEPQSDGSCALVPGLPK
GHQTEFLRKTDENCFIGNIPLSEFSRNIKNCSCTRQDFECDYNFYKANDGTCKLVKGLSP
GRISSFYRKSIHKKCRVGSSLLVKEEVLSKCECTRADFECDYNYRRLKDGTCVLVSGLQP
*:  .: **.       . .:* *** *:*****:   .**:* ** ** 
PDAMEICKKDPDTIEYWEPTGYRRIPQTTCQGGLNLDHFVS-KPCPNKEEEYKQKHG-IS
ANAADVCKKEPDLIEYFESSGYRKIPLSTCEGGLKLDAPSSPHACPGKEKEFKEKYS-VS
PDTREEQCSVDDAFEWRQPTGYKRTPLTECEGGVPLDAGTL-HPCPGKEDDYYKAHPKPG
.:: :   .  * :*: :.:**:: * : *:**: **     :.**.**.:: : :   .

VIYSIDFD-----GLHERKCEEDDFEKWPARLDEHGKPDCLMGHKQFYMRRRANANCFVD
FIYAIDFST----AFNDKTCEENDFEDWN-----LAEGKCVNGVKYKIRRRKQDAQCLVK
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