
                                                             ....         ................       

                                                                                                 

                                                                                               

H.sapiens     
1       10        20        30        40        50        60        70        80         90       

H.sapiens                                  M   L        L      L E R   LSPK YY LY      L  L   L             LYE      Q  Q   E   D AI AVKV SF   RC DK KLMD  KHASNM   L T         E  MAI  E    EVY  D       KV D   LMPTTQ SP DEQ KLL E  Q    Q  Q K     N    A        G    SM    S        SD  HY     T EFAK.GR  A     
G.gallus                                   M   L        L      L E R   LSPK YY LY      L  L   L             LYE      Q  Q   E   D AI AVKV SF   RC DK KLMD  KHASN    L T         E  MAI  E    EVY  D       KV D   LMPTTQ SP DEQ KLL E  Q    Q  Q K     N    A      K G    SM    S        SD  HY     T EFAK.GR  A     
D.rerio                                    M   L        L      L E R   LSPK YY LY      L  L   L             LYE      Q  Q   E   D AV AVKV SF   RC DK KLMD  KHASNM   L T         E  MAI  E    EVY  D       KV D   LMPTTQ SP DEQ KLL E  Q    Q  Q K     N    A        G    SM    S        SD  HY     T EFAK.GR  A     
D.melanogaster                              M   L        L      L E R   LSPK YY LY      L  L   L             LYE      T  N   D     A  I  A  F   H  DK RMLD  K ASTM   L T         E  MAV  E    ELY  E       K  D   L....M MP GLD QEKLL EA GL QA Q N F   E    S  C     G    SV    S        TN  CH     S KID.... KT     
C.elegans                                  M   L        L      L E R   LSPK YY LY      L  L   L             LYE      S  T   E   D  I VVKA SF   RC DK K MD  KHA QM   M T            M    E    EV           KL      .MYEN GN TDQ KFL QS R    E  E K     G T  A    L   N    AE    F  R   DSMH  QC   N VQEYAQEPA  GN   C
S.cerevisiae                               M   L        L      L E R   LSPK YY LY      L  L   L             LYE                 E AI VIK  T    RC    KLME   H S M   L N         E  VII         Y  E       HL D   LMA.........YADSP N  A   QR AL N   SQH    S Q T I  T    PN    K        FDS TN ST  I NHPQ.NH  A     

 H.sapiens     
100       110       120       130       140       150       160                       170         

H.sapiens     VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                      NII     LI V  VYVK     RKD    LV       H L      N  L C RNI  D     D                    G I DS   AG             V    SFPQS                                      EGEPT ................EETT D S  
G.gallus      VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                      NII     LI V  VYVK     RKD    LV       H L      N  L C RNI  D     D                    G I DS   AG             V    SFPQS                                      EGEQA ................EETT D S  
D.rerio       VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                      NII     LI V  VYVR     RKD    LV       H L      N  L C RNI  D     E                    G I DS   AG             V    SFPQS                                      DGEQA ................EEMT D N  
D.melanogaster VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                      TIV     LI V  VYIK     KR     LV       H L      N  L C RNI  D     E                    G V D    SH             I    NDPTL  S                                   VMV.E ................NEHE N Y A
C.elegans     VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                       II     LV I  VFIK     RKE    LV       H L      N  M C RSV  D     E                    G V DT   ASA            G    CGLGS                                      FPETE MLVAHNDNLSKGTPKLKPRD T D  
S.cerevisiae  VQY     PRLYL  T G             ILKD  EMCRGVQ P RGLFLR YL Q T   LP                                      NVV     MI V   YL      KKE    MI         I             K L  E                               N   TG             TS  TFNEAP                N        Y  S R  E    DDPSF.......................... 

H.sapiens     
180       190       200       210       220       230       240       250       260       270       

H.sapiens       F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL MD VL   A        M     SRDREK ERE    R    TN    S LE VN E     V   I   VVN    L     MECII     E         L                H           Q                 G  V R KQI  TG          A A            P     Q
G.gallus        F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL MD VL   A        M     SRDREK ERE    R    TN    S LE VN E     V   I   VVN    L     MECII     E         L                H           Q                 G  V R KQI  PG          A A            P     Q
D.rerio         F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL ID VL   A        M     SRDREK EKE    R    TN    S LE VN E     V   V   VVN    L     MECII     E         L                H           Q                 G  V K KQI  SG          S A            P     Q
D.melanogaster   F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL ID VL   A        M     S EK R EKE    K    TN    S LE AT E     I   I   VVS    I     MECII     E         T                H S  T      E                 S  L I QRL  PG          A A            P     K
C.elegans       F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL ID VL   A        M     SKEKEK EKD    R    TN      LE LT E     V   I   IVS    I     MECVI     D         I                P           M             A   A  E M VKD  PS          P S            A     A
S.cerevisiae    F   NF EMNKLWVR QHQG       R   R EL ILVG  LVRL Q        Y    L   LEQ   CRD   QEYL     QVF D FHL    IM   I        L      RERE   RE         SQ    S I   N       I   I   VIQ    V     LD I      E    SQ   N                PL    T T   K  Q             IDD FQM KQD  PT          L S      V C   A     K

 H.sapiens     
280       290       300       310              320       330       340       350       360        

H.sapiens     TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D     F   CA   Q  NVK III  ID  ALF  R            IPADI L DI S QV TVI S   MP ED V   VSLIN AM    DR  Y  NP  RA  E H N    N   A        AH EDG.......PG     K      Q  A   Q  Q   S  V S Q         C    V  
G.gallus      TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D     F   CA   Q  NVK III  ID  AL   R            IPADI L DI S QV TVI S   MP ED V   VSLIN AM    DR  Y  NP  RA  E H N    N   A       LAH EDG.......PG     K      Q  A   Q  Q   S  V S Q         C    V  
D.rerio       TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D     F   CA   Q  NVK III  ID  ALF  R            IPAEI L DI S QV TVI S   MP ED V   VSLIN AM    DR  Y  NP  RS  E H N    N   A        AH EDG.......PG     K      Q  A   Q  Q   S  V S Q         C    V  
D.melanogaster TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D     F   CA   T  NVK III  IE  AAY  R            IPAEV L EV S QV NIV T   MP ED I   V LLS A     DR  Y  DP  KS  Q E G    N   S        NQ SGKTSGNAIDAI     E      V  A   Q  M   L  T S Q A     Q V    V  
C.elegans     TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D     F   C    Q  NIK LLI  VD  ALY               AP  M L EI S QA TLI N   MP DD V   VSLVS AV    DR  Y  TE  NA GQ Q D    I   A        TTSYNE......GQP  TK Q      E  T   K  P   L  I A H         C    Q  
S.cerevisiae  TL   L     L   V        L  RL                         F  F          R D        L      L  K YP   D          L      SI  IVL  VD    Y  R            A LDM V       L  L      L     I    SVI   L           DTL QTT H NPD   NK   T     ND VT QLEDDPNATSTN Y   D  GT WDY TV NHE P  SLQQF P VE   V S  W  NNF N

H.sapiens     
370       380       390       400       410       420              430                       440   

H.sapiens                        I            L           L                     F                               V KV    V I     L        V  ELTR L I VD YNNI TV  L  F    PL        DY S  S                M  YVL N D  LETT E FNKLN EH ATSSA SK      K P  T       LK KH ...H  FE....Y   E RK ................ SC   S 
G.gallus                         I            L           L                     F                               V KV    V I     L        V  ELTR L I VD YNNI TV  L  F    PL        DY S  S                M  YVL N D  LETT E FNKLN EH ATSSA SK      K P  T       LR KH ...H  FE....Y   E RK ................ SC   S 
D.rerio                          I            L           L                     F                               V KV    V I     L        V  ELTR L I VD YNNI TV  L  F    PL        DY S  S                M  YVL N D  LEST E FNKLN EH ATSSA SK      K P  T       LQ KH ...P  FE....Y   E RK ................ SC   S 
D.melanogaster                    I            L           L                     F                               V KV    A I     M        V  ELSR L I ID YNNA TI  L  F    PL        DY S  S                L  YLV N D  LGTT Q LQRMN NN SHLLS NQ      R C  F       IQ QN ...C  LE....K   T RK ................ AL   M 
C.elegans                        I            L           L                     F                               A         V     V        V  ELTK L I ID Y NV  L  L  Y     V        DY    N                I  YMI N NMTFQGLRQ IEEKG TD EAFGK GR      N P  E K   R SQ PE ...IK MN....Y   RGQC ................ AS   Q 
S.cerevisiae                     I            L           L                     F                               L KL    L                      H   V L   NS  QL          PV           S  Q                V   II   N  FELV QKTKDYGQKN SLESE......  FL L SFQ  K   TSSTTAPPNS  TSKKHFI QLI QC AYKNILALQSISLQKK VNE  DI

 H.sapiens     
                         450       460       470              480                   490       500 

H.sapiens                                                 L                     E F               Q       H     VLD                       T I   DQVD IMNLVS  I D   Q         E  D  D A            DE  LV R I LLRS    YN..................... E VSQ    S      T  Q QPD .......PV DP P    ............   S  G F       
G.gallus                                                  L                     E F               Q       H     VLD                       T I   EQVD IMNLVS  I D   Q         E  D  D A            DE  LV R I LLHS    YN..................... E VSQ    A      T  Q QPD .......PA DP P    ............   S  G F       
D.rerio                                                   L                     E F               Q       H     ILD                       T I   DQVD ILNLVS  I D   Q         E  D  D A            EE  LV R I LLHS    YN..................... I VAQ    A      T  Q QPD .......PA DP P    ............   S  G F       
D.melanogaster                                             L                     E F               Q       H     ILD                       T V   DQAD LLTIIT  I D   N            D  E A            EE  VV R I LMRS    NE..................... L PTA    S      P  K DDT KENGAAAGNTTP A    ............   G  A F       
C.elegans                                                 L                     E F               Q       H     MLE                       T     D VD A SLIS  L D   Q         D  E  E A            DE  LV R L LIR     EE..................... VFRNQ D  S F    S  K QEK .......SS SH T    ............   N  A L     A 
S.cerevisiae                                              L                     E F               Q       H     LMD                         I    QV  LLSI    I               D                         L H I  I N    REVEEMADNDSESKLHPPGHSAYLV EDKL  QR    CEP  ISRSGPPANV..ASS TNVD V FNRHDEEESWILDPI EK A L  W M  

   

   

     

    

   

 

  
 Salt bridges with VPS26

Hydrophobic interactions with VPS26

Mutations in this work

Mutations in the literature

Hydrogen bonds with VPS26

Salt bridges with SNX3

Hydrophobic interactions with SNX3

Hydrogen bonds with SNX3

 H.sapiens     
1       10        20        30              40        50        60        70                

H.sapiens            F     I          K                        DGE   G V            H GI     G I          M  L    G   E DIV    ETR  AEMK EDG       VE   LFY   SVS   NL  K   KRLE Q  RIEFV Q   EL       SF GGF  PIC     LNDG    M    T   K......  KHY          K   AF QPG                ..  ......
G.gallus             F     I          K                        DGE   G V            H GI     G I          M  L    G   E DVI    ETR  AEMK EDG       VE   LFY   SVS   NV  K   KRLE Q  RIEFV Q   EL       SF GGF  PVC     LNDA    T    T   K......  KHF          K   S. QQG                ..  ......
D.rerio              F     I          K                        DGE   G V            H GI     G I          M  L    G   E DVI    ESR  AELK EEG       LE   LFY   SVS   NI  K   KRLE Q  RIEFV Q   EL       SF GGL  PAC     LNDA    T    T   K......  KHY          K   NV QTS                ..  ......
D.melanogaster        F     I          K                        DGE   G V            H GI     G I          M  L    G   D EIV      H  AEVK EDG       VE   LFY   TVS   NV  K    KLE Q  KIEFI Q   EL       NF G..  QSA     F.DGAE  T    G   K......  KML          K   TL KPGS               ..  ......
C.elegans            F     I          K                        DGE   G V            H GI     G I          M  L    G   E  I     DTR  V AR DDG       M    LYY   SVT    V  K   HK E Q  RIEFI Q   EV       AM FG.  QSA  Q RLSNE    I K  G   N...... HDHF          T H NL KAN  F             VS  ......
S.cerevisiae         F     I          K                        DGE   G V            H GI     G I             M        D EIL    ESR  VDI             E   VY    SL    TL  R   KKVD    KV  I S           ... SIF KPPI     FDNE    H   ATRSSNSSYKSMK SLP  E     G I   RV .DS     L    SV    DMLKSHG(20)

 H.sapiens     
  80        90       100       110       120       130       140       150               160

H.sapiens                F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                   F DK N  E V L KE A P E TQS SY  E   VE  Y S I    RLR FLKV IV RLT L  E DLI H         L TYPD .. N  S TH   N V    L       R  D   MQ   P      A                   V  Y     ........Q A    V
G.gallus                 F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                   F DK N  E V L KE A P E TQS SY  E   VE  Y S I    RLR FLKV IV RLS I  E DLI H         L TYPD .. N  S TH   N V    L       R  D   MQ   P      A                   V  Y     ........Q A    V
D.rerio                  F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                   F DK N  E V L KE A P E TQN SY  E   VE  Y S V    RLR FLKV IV RLS L  E DLI H         L TYPD .. S  S TH   N V    L       R  D   MQ   P      A                   V  Y     ........Q A    V
D.melanogaster            F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                   Y DR N  E   L K  A P D  QN SY  D   VE  F   A    RLR FLRA IV RIS I  E DIA H         L SYPE .. Y  G HH  KC A A  R    I  N  P   PK   Q  V   S                   T  V     ........T C    M
C.elegans                F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                   Y DR N  D I L RE A P D TQN QF  E   VE  F T M    KLR FLRV VI RLT L  E DLV H         L SYPD .. Y  G QQ   S T    R       A  P   NN   P      T                   T  L     ........A S    N
S.cerevisiae             F      L   G L       F F    K  E Y G NV   Y    T  R   D  K     V                      K S    L    D     E Q S SF      L   Y S       V  YVKV VM K T I                  I      SVDVR N VDQ  CQSY  CPA    H Q  P L RD S R    K K  D A          S   S IKRFW YLY(50)VLP SRSNNE

 H.sapiens     
       170       180       190       200       210       220       230       240       250  

H.sapiens             GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   IKMEV   D        N SK H KDV V K     V IK  H  L LIKK  T  GPST  ETE IAKY   D AP K  S    L  NNS                                         Q    Q     I  I    TT                           
G.gallus              GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   IKMEV   D        N SK H KDV V K     V IK  H  L LIKK  T  GPST  ETE IAKY   D AP K  S    L  NNS                                         Q    Q     I  I    TT                           
D.rerio               GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   IKMEV   D        N SK H KDV V K     V IK  H  L LIKK  T  GPST  ETE VAKY   E AP K  S    L  NNS                                         Q    Q     M  I    TT                           
D.melanogaster         GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   IKMEV   D        N SK H RD  I K     V IK  H  I IIKK  T  GPT   ENE IAKY   D AP K  S    V  NNP                          T              K    A     S  T   MFN                           
C.elegans             GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   IKMEV   D        N NK H  DV V K     V IK     I ILK      GPNT  ESE VAKF   D AP R  S    L  DKS                        Q                KY   A   T VV S    FK                           
S.cerevisiae          GIE CLHIEFEY K  Y L   I G IYFLL R  I  ME      E  G          T    EIM G  V GE IPIR FL   VRLDI              S    KEV V R       LR  H  L LI R  S    SN      AIRY   D    K  T    L  PKP        N        A  Q S             T    K    S  T  S  LQT  VMTDS          SS            

 H.sapiens     
     260       270       280       290       300       310              320                 

H.sapiens      GY   P M      F V   L LV  D   RRYFKQ E  L R                                                A  D T T RDV KK S RYF N  LV EED      Q I  W KA     K                          A       P         P       N                           I     PEKLR QRTNFHQR..FESPESQ.....A..S EQ..... EM...
G.gallus       GY   P M      F V   L LV  D   RRYFKQ E  L R                                                A  D T T RDV KK S RYF N  LV EED      Q I  W KA     K                          A       P         P       N                           I     PEKLR QRTNFHQR..FESPESQ.....A..S EQ..... EM...
D.rerio        GY   P M      F V   L LV  D   RRYFKQ E  L R                                                A  D T T RDV KK S RYF N  LV EED      Q I  W KA     K                          A       P         L       N                           V     PEKMR ..RNFHQR..YESPEPR.....PSLS EQ..... EM...
D.melanogaster  GY   P M      F V   L LV  D   RRYFKQ E  L R                                                A    T T RDI KK S KYF N  LM  ED      Q I  W KA     H                          V       P        NL       N               T           T     DKPRY GAQQHQQQQHQHVPLHA.....PPHL SGP..AA TVAHS
C.elegans      GY   P M      F V   L LV  D   RRYFKQ E  L R                                                A  D   S RDV KK S KYF N  LV EED      Q V  W KA     R                          V       P         LA      G                           T     DKVMR PGTEDDEEEKQTTSIPGTQKFTAPAP EHPKPES RSDP.
S.cerevisiae   GY   P M      F V   L LV  D   RRYFKQ E  L R                                                   D T N        N K Y S  II ED       S I  Y                                                 S   L    SC..NY    N          G         T   TR..............................................

β1 β2 β3 β4 β5  

η1 β6  β7 β8  β9  

β10 β11 β12 β13 β14 β15 β16 

η2 β16  ́ β17 β18 

β6´

 
 

Hydrogen bonds  with VPS35

Salt bridges with VPS35

Hydrophobic interactions with VPS35

Mutations in this work

Mutations in the literature

Hydrogen bonds with SNX3

Hydrophobic interactions with SNX3 Hydrophobic interactions with DMT1

Hydrogen bonds with DMT1

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

(79) 
(78) 
(79) 
(76) 
(80) 

(106) 

(161) 
(160) 
(161) 
(158) 
(162) 
(244) 

(253) 
(252) 
(253) 
(250) 
(254) 
(336) 

VPS26

VPS35
A

B

   α1 α2 α3 α4

α5 α6 α7 η1 η2

α8 α9 α10 α11

(1) 
(1) 
(36) 
(1) 
(1) 
(1) 

(98) 
(98) 
(133) 
(93) 
(98) 

(180) 
(180) 
(215) 
(174) 
(196) 
(161) 

(278) 
(278) 
(313) 
(272) 
(294) 
(259) 

(369) 
(369) 
(404) 
(370) 
(386) 
(357) 

(444) 
(444) 
(479) 
(445) 
(461) 
(449) 

α12 α13 α14 α15

α17 α18 α19η3α16

α20

(89) 


