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AlFY {Homa sapicns) SAADHWWYKDE

ALFY (Mus musculus) SAADHWVYKDE

ALFY (Xenopus lrapicalis) SAADHWYKDE

ALFY [Canio rerio) ST ADHWYKDE

ALFY (Drosophila melanogaster) GVADHWLKDE
ALFY (Caenorhabditis eleganst - - ADHWVQDYV

Consensus SAADHWYKDE
100%

Canservation

DFCP1_A (Homo sapicns) KAVTSWLTDQ

DFCP1_A (Mus musculus) KAVTSWLTDG

DFCPL_A {Gallus gallust KAVTSWLTDG

DFCPL_A {(Xenopus tropicalist KAVT SWLTDG

DFCP1_A (Danio reriol KAVTAWLTDQ
Cunsensus KAVTSWLTDQ

Conservauon

FGD3 {Homa sapiens) KL SSKTRRDK
FGD3 {Mus musculus) KSSSKTRRDK
FGD3 (Gallus gallus) RKSSKSKRDK
FGD3 (Xenopus tropicalis) RKSCKIKREK
FCD2 (Danie rerioc) KRAPTPIREK
Consensus KKSSKTXRDK

_anx

Conservation

FGD1 (Homo sapiens) KRAPTPIREK
FGDL (Mus musculus) KRAPTPIREK
FGD1 (Xenopus tropicalisi KRAPTPIREK
FGD1 iCanic rariol KRAPTPIREK

FGD1 (Gallus gallus) RKS3SKSKRDK
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|

GGDSCSGC 5V
GGDSCSGC SV
GMDNCSGCAV
QVDSCSGCTV
GADQCVKCHV
TRQRCDDCEH
GGDSCSLISY

RFSLTERRHH
RFSLTERRHH
RFSLTERRHH
RFSLTERRHH
KFTLYERKHH
KFTLADRKHH
RFSLTERRHH

IAPAY\ARF‘NS
TAPAYWRPNS
IAPAYWRPNS
TAPAYWKPN S
TAPAYWKPNS

PAYWRPNS

QI LSCNKCAT
QILSCNQCAT
QILSCNKCNT
QILECTKCKS
L ILRCYKCGA

QILSCNKCAT

TFNSITKRRH
TFNSITKRRY
SFNSITKRRH

EKQSCKSCGE
EKPGCK SCGE
EKQT CKSCSE
EKQNCKGCGE SFNSITKRRH
EVTLCMKCQE PFNSITKRRH
EKOXCKSCGE XFNS I THRRH
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|
EVTMCMRCQE
EVTMCMRCQE
EVTMCMKCQE
EVTLCMKCQE
EKQT CKSCSE
EVTMOMXY CQE

PFNSITKRRH
PFNSITKRRH
PFNSITKRRH
PFNSITKRRH
SFNSITKRRH
PFNS ITKRRH

Consensus KRAPTPIREK
Lanx

Conservation
s

Endofin (Homo sapiens) QKQPTWYPDS
Endofin (Mus musculus) QKQPTW/PDS
Endofin (Gallus gallus) QKGPLWPDS
Endofin (Danio reric)  SKQPPWPD S
Endafin (Drosophila melanagaster) KVPP 1WWPDN
Endotin {Caencrhabditis elegans) KT SPYWIPDS
Consensus QRQPTWVPDS
T

Canservation
=

ZFYVES {Homa sapiens) EVAPYWPDS

ZFYVED iMus musculus) EVAPYWPDS

ZFYVED Gallus gallus) EVAPYW/PDS

ZFYVEY (Xenopus tropicalis) EVAPYW/PDS
ZFYVES (Danio rerio) EVAPYVWPDS

ZFYVED {Caenarhabditis elegans) KT SPYWIPDS
ZFYVES (Drosophila melanagaster) KVPPIWWPDN
Consensus EVAPVWVYPDS

Consarvation
o

MTMR4 {Home sapiens) T EVT RAVPDH
MTMR4 iMus musculus) T EVT RWYPDH
MTMR4 (Gallus gallus) T EWT RWWPDH
MTMR4 (Danic reriq) T EVT RAWPDH
MTMR4 (Drosophila melanagaster) GSSVLWWYPDH
Consensus TEVTRWYPDH
e

Conservation
o

RUFY1 (Hemo sapiens) LKGHAWLKDD

RUFY1 {Mus musculus) LKGHTWLKDD

RUFYL (Gallus gallus) LKGHTWLKDD

RUFY1 (Danio rerie} LKGHAWLKDD

RUFY1 (Xenopus tropicalisy LKGHTWLKDD
RUFY1 {Drosophila melancgastery GSPGIWAPD S

Canensur LKGHTWLKDD
1095
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1
EAPNCMNCQV
EAPNCMNCQV
EAPNCMNCQV
EAPNCMNCMGQ
MAGQCMQCQQ
ECPNCMLCNT

EAPNCMNCQOV

KFTFTKRRHH
KFT FTKRRHH
KFT FTKRRHH
KFTFTKRRHH
KFTMIKRRHH
RFT 1 ITRRHH
RFTFTRRRHH
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QAPNCMKCEA
QAPNCMKCEA
QAPNCMKCEA
HAPNCMKCEA
QAP I CMKCEY
ECPNCMLCNT
MAGQCMQCOQ
QAPNCMIKCEA

RFT FTKRRHH
RFTFTKRRHH
RFT FTKRRHH
RFT FTKRRHH
KFT FTKRRHH
RFT |1 ITRRHH
KFTMIKRRHH
RFTFTIKRRHH
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MASHCYNCDC
MASHCFNCDC
MASHCFNCDC
MASHCFNCDC
AVSRCSSCQT
MASHCFNCDC

EPM_ AKRRHH
EPM_AKRRHH
EPWLAKRRHH
EFPWI AKRRHH
EPML.GRRKHH
EFWLAKRRHH
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EATHCRQCEK
EATHCKQCEK
EATHCKQCEK
EATQCKQCQK
EATECKQCNK
IATHCTACER

EATHCKQCEK

EF 51 SRRKHH
DFS1 SRRKHH
EF 51 SRRKHH
EF 51 SRRKHH
EF 51 SRRKHH
EFNLTRRKHH
EFSISRRKHH

Conservation
w0

RUFYZ (Homo sapienst LQGLVWLKDK
RUFY2 (Mus musculust LQGLVWLKDK

RUFYZ (Danio reric} LOGGVWLKDK

RUFYZ {Drosaphila melanogaster) VGPGIWAPD S

Cansensus LOQGLVWLKDK
1005

Cunservallon

PIKFYWF {Homa sapicns)

PIKFYWE (Mus musculus)

PIKFYVE (Gallus gallus)

PIKFYVE (Danio rerio)

PIKFYVE (Drosophila melanogaster)
PIKFYVE {Caenorhabditis elegans)
Cunsens

DLKGYWMPD S
DLKQYWMPD S
DLKQYWMPD S
DLKGYWMPD S
ELQRFWMPD S
NFKQYWMPD S

us DLRKGYWMPDS
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EATHCKLCEK
DATHCKLCEK
DATHCKLCEK
IATHCTACER
DATHEK LEEK

EFSLSKRKHH
EFSLSKRKHH
EFS51SRRKHH
EFNLTRRKHH

QCKECYDCSE
QCKECYDCSE
QCKECYDCSE
QCKECYDCNE
KAKECYDCSQ
TGRECYQCEE
QCKECYDCSE

KFTTERRRHH
KFTTERRRHH
KFTTERRRHH
KFTTERRRHH
KFSTERRKHH
RFTTFERRRHH
KFTTFRRRRHH
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CRNCGQL FCQ
CRNCGQL FCQ
CRNCGQL FCQ
CRNCGQVFCQ
CRNCGQVFCN
CRNCGQIFCS
CRNCGQLFCQ

SFKDNDTKHH
SFKDNDTKHH
PFKDNDTKHH
SFKENDTKHH
GFEDNDTKHH

FKDNBTIKHH

HCKLCGAVI1 C
RCKLCGEVIC
HCKQCGAVIC
HCKQCGAVIC
HCKACGHVVC
HCRXCGAY 1 C
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1
HCKACGHVVC
HCKACGHVYVC
HCKACGHVVC
HCKACGHVVC
HCKQCGAVIC
HCKACOHVY L

40

|
CRACGKYFCG
CRACGKVFCG
CRACGKVFCG
CRACGKVYYCA
CRACGKVLCS
CRACGRVLCG
CRACGKVFCG

KCSRFQSEIK
KCSRFQSEIK
KCSRFQSEIK
KCSRFQSEIK
KCSRFESEIS
TCSRFESHIT

CSRFQSEIK

CRACGEGFCD
CRACGEGFCD
CRACGEGFCD
CRACGEGFCD
c RACG EG FCD

GKCSEFKAEN
RKCSEFKAEN
AKCSEFKADN
AKCSEFKAEN
GKCSEFRYDN
XKCSEFKAEN
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RLK 1 S5PVRY
RLK |1 S5PVRY
RLK 1 S5PVRY
RLK 1 S5PVRV
RLR 1 LKPVRV
RMN | SRPVRY
RLKISSPVRY

SCSSKTRF’\IP
SCSSKTRPYP
GCS3SKTRPYP
SCS5KSRPYP
GCSSKTRPVP

SRQSRVCRDC
SKQSRYCREC
SRHNRYCKEC
SRHNRVCKEC
NRANRVCIDC
SRENRWVOXEC

CAONCYYNLG
CONCYYSLG
CONCYYNLG
CAONCYYNLG
CQACYSQLR
CRKCFQRLGQ
CQNEYYNLQ
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ERGWGPAPVR
ERGWGPAPVR
ERGWGPAPVR
ERGWGL SPVR
ERG\MSLAPVR

FLTQP
FLEEP
FLGLP
FPLVS
YTMLV
FLXLP

GKCSEFRARL
GKCSEFRARL
GKCSEFRARL
GKCSEFRARL
AKCSEFKP- -
GKCSEFRARL

VCCHNRKCKLQ
VCCNRKCKLGQ
GCCKRKCKLGQ
SCCNRKCRLK
VCCSQRFRLE
SCCNEKAFLE

VCCNRKCKLQ
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|
VYDNNR SNRY
1 YDNNR SNRV
VYDNNRTNRV
LYDNNRANRY
LADNSRHNRV
XYDNNRSNRV
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1
YLEKEARVCVY
YL EKEARVCY
YMEKEARVCT
YLDKEARVCVY
FAEPESRVCVY
YL EEAVRVCK

YLEKEARVCYV

CTDCYVALH
CTDCYVALH
CVDCYGALR
CIDCYTMLY
CKECFLQPI

CTDCYVALH

VCYETIS
ICYETIN
RCYDDIN
ICHVTI1Q
QCYMILS
PCSAMLA
ICYETIX
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CRACGKVFCA
CRACGKYFCA
CRACGKYFCA
CRACGKYFCA
CRACGKVFCA
CRACGRYLCG
CRACGKYLCS
CRACGKVFCA
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CRNCGNYFCA
CRNCGNYFCA
CRNCGNVFCA
CRNCGNVFCK
CRSCGEIFCA

CRNCONVFCA

SCCSLKCKLL
SCCSLKCKLL
ACCSLKCKLL
ACCSLKCKLG
ACCSLKSRLM
SCCNEKAFLE
VCCSQRFRLE
XCCSLKCKLL
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YMDRKEARVC
YMDRKEARVC
YMDRKEARVC
YMDKKEARVC
YMDRKEARVC
YLQEEAVRVC
FATEPESRVC
YMORKEARVC

VICHSVLM
VICHSVLM
VICHSVLM
VICHSVLM
VTCHCALI

KPCSAMLA
VQCYMILS
VICHSVLM
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GCCHLKLPIP
GCCHLKLPIP
GCCHLKLPIP
DCCHLKLPIP
DCSEFPWAPLP
CCCHLKLPIP
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|
DQQLYDPVLY
DQALYDPVLY
DQALYDPVLY
DQALYDPVLY
NEKL FNPVRL

DQOLYDPYVLY

CNSCYEHIQ 5
CNSCYEHIQ s
CNSCYDHIQ &
CNTCYDLLL &
CGSCYTSVT &

CHNSCYXHIQ

<0

|
CRHCGHIFCH
CRNCGHIFCN
CRNCGD 1 FCN
CRNCGDIYCG
CRHNCGDIFCH
CRSCGEIFCK

CRNCGD | FCN

TCSSNELALP
TCSSNELALP
ACSSNELALP
NCSSNELALP
SCSSNELSLP
ACSEHTLPLL
XCSSNELALP
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SYPKPVRVCD
SYPKPVRVCD
SYPKPVRVCD
SYPKPVRVCD
SYPKPVRVCD
NPGKPVRVCD

SYPKPYRVCD
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CRNCGEIFCN
CRNCGEIFCN
CRNCGEIFCN
CRSCGEI FCK

CRLCGGI FCS
CRLCGQIFCS
CRLCGQIFCS
CRLCGQIFCS
CRLCGQIFCS
CRLCGQIFCA
CRLCGQIFCS

AN oAk MEARNURREN HORNURNYRR ol

ACSDNELPLP
ACSDNELPLP
ACSDNELPLP
ACSEHTLPLL

SDNELPLP

RCCNQE | PGK
RCCNQE | PGK
RCCNGEIPGK
RCCNQE | PGK
KCCNQVVPGM
KCCSSH IDGA
RCCNQEIPGK
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S5PKPVYRVCD
S5PKPYRVCD
ASPKPVYRVCD
NPGKPYRVCD

PKPVRVCD

FIK;YT(!)LRA
FMGYTGDLRA
FMGYTGDLRA
FMGYTGDLRA
1 RCDGDLKY
ALGYMGELRL
FMGYTGDLRA

SCHTLLL
SCHTLLL
TCHTLLL
VCHSLLL
TCHNLLL
HCYAAK -
SCHTLLL
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SCHALLI
SCHAML 1
TCHAMLL
NCYAAK-
SCHAML I

67
47
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TR AT AT RS

CTYC- RKIAL
CTYC- RKIAL
CTYC- RKIAL
CTYC- RKIAL
CNYC- SKIVL
CDYCARKVQ-
CTYC-RKIAL
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VCDNCYEARN
VCDSCYDARN
VCDNCYENRG
VCDSCYDQRG
VCDACFQNRG

DXCYXXRGC
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LST2 {Home sapiens)
LSTZ (Mus musculus)

LST2 {Danic reric)

LST2 (Xcnopus tropicalis)

L5T2 {Cacnarhabditis clegans)
L§T2 (Drosophila melanogaster)

20 40 o

1 | |
EDPPEWVPDE ACGFCTACKA PFTVIRRKHH CR3CGKIFCS RCSSHSAPLP RYGQVKPVRY CTHCYMFHV
EDPPEWVPDE ACGFCT SCKA PFTVIRRKHH CRSCGKIFCS RCSSHSAPLP RYGQVKPVRY CTHCYMFHV
EDPPEWVPDE ACNSCIACKA PFTVIRRKHH CRSCGKIFCS RCSSHSAPLP RYGOMKPVRY CTHCYMFHV
EDPPDWVPDE VCSLCTACKA PFTVIRRKHH CRSCGKIFCS RCSSHSAPLP RYGOMKPVRY CTHCYMFHV
FMGVRWPDE DCEQCTACSM PFNFVRRRHH CRNCGRIFCH KCSCNTISIP EHGYDRKVRV CHLCYVHRL
LSPPAWIPDG KAPRCMACGT PFTAFRRRHH CRNCGGVFCG VCSNASAPLP KYGLTKAVRY CRDCYVREV

Consensus EDPPEWVFDE ACGFCTACKA PFTY IRRKHH CRSCCKIFCS RCSSHSAFLP RYGOXKPVRY CTHCYMFHY
R

Conservation
o

5

FGD2 (Home sapiens; LRAPGWVRDK MVTMCMRCQE PFNALTRRRH HCRACGYVVC ARCSDYRAEL KYDDHMRPNRV CLHCYAFLT
FGD2 (tMus musculust LRAPQWVRDK MVTMCMRCQE PFNALTRRRH HCRACGYVVC AKCSDYRAEL KYDSNRPHMRV CLTCYTFLT
Consensus LRAPOWVRDK MVTMCMRCOE PFNALTIRRRH HCRACGYVNWC AXCSDYRAEL KYDXNRPNRY CLXCYXFLT

1005

Conservation
e

1 1 |
FGD4 {Homa sapiens) KRAPRWIRDN EVTMCMKCKE PFNALTRRRH HCRACGYVVC WKCSDYKAQL EYDGGKLSKY CKDCYQIIS

FC DA {Mus musculus)
FGDH4 (Xenopus tropicalis)
FGD4 (Danio rerio)

FGR4 (Gallus gallus)
Consensus

e

Consevatian
o

PLEKHFL {Homao sapiens)
PLEKHF1 iMus musculus)
PLEKHF1 (Callus gallus)

PLEKHFL (Xenopus tropicalis)
PLEKHF1 (Caenorhabditis elegans)

Consensus
o

Conservation

AMKFY1 {Homo sapiens

ANKFY¥1 (Mus musculus,

ANKFY1 (Gallus gallus,

ANKFY1 (Xenopus tropicalis,
ANIKKFY1 (Danio rerio)

ANKFY1 (Brosephila melanogaster)
ANKFY1 {Cacnorhahditis clegans)
Consensus

KRAPRWIRDN EVTMCMKCKE SFNALTRRRH HCRACGHVWC WKCSDYKAQL EYDGGRLNKV CKDCYQII1S
LRAPRWIRDN EVTMCMKCKE QFNALTRRRH HCRACGYVVC WKCSDYKATL EYDSNKMNKV CKDCYKILR
KRAPRWIRDN EVTMCMKCKE GFNAITRRRH HCRACGYVWC WKCSDYKATL EYDGNKISKV CKHCYFILT
KRAPRWIRDN EVTMCMKCKE PFNALTRRRH HCRACGHVVC WKCSDYKAHL EYDGNKLNKV CKDCYHVII

KRAPRWIRDN EVTMCMKCKE PFWNALTRRRH HCRACGYVVC WKCSDYKAXL EYDGNKLMNKY CKDCYGIIS

%

B a9 &0
| | |

EHAAPWIPDK ATDICMRCTQ TRFSALTRRH HCRKCGFVVC AECSRQRFLL PRLSPKPVRY CSLCYRELA
EHAAPWIPDK ATDICMRCTQ TRFSALTRRH HCRKCGFVVC AECSRERFLL PRLSPKPLRY CSLCYRELA
EHAAPWIPDK ATDICMRCTQ TKFSTLTRRH HCRKCGFVVC GDCSRQRFLM PRLSPKPLRY CHLCYRQLL
EHAAPWIPDK ATDICMRCTQ TNFTLVHRRH HCRKCGFVVC HECSKYKFLI PTIKSKPVRY CSLCYKKLV
AHAAVWWPDG EAVKCMVCGK TQFNLVORRH HCRNCGRVVC GACSSRTFRI DNVHKKPVRY CDHCFDSLS
EHAAPWIPDK ATDICMRCTG TRFSXLTRRH HCRKCGFYWE XECSRORFLX PRLSPKPVEY CSLCYRELA

N[ hin I AEsEREN sl nonlts Rnnmallall Ruiliind

40 &0
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SKEPPWCDGS YCYECTARFG VITRKHHCRH CGRLLCHKCS TKEIPIIKFD LNKPVRVCNI CFDVLT &6
SKEPPWCDGS NCYECTAKFG VTTRKHHCRH CGRLLCHKCS TKEIPIIKFD LNKPVRVCNI CFDVLT &6
TKEPPWCDGS NCYECTAKFG VTTRKHHCRH CGRLLCHKCS TKEIPIIKFD LNKPVRVCNI CFDVLT &6
SQEPPWCDGS NCYECAAKFG VTTRKHHCRH CGRLLCSKCS TKEIPIIKFD LNKPVRVCDI CFDVLT &g
SKEPPWCDGS NCYECITKFG VITRKHHCRH CGRLLCHKCS I1KEIPIIKFD LNKPVRVCDI CFDVLT 66
PQESPWAESD YCQHCTNRFT ITMRKHHCRH CGRVLCSKCS CNDVPILKFG INKPVRVCTV CFNVLQG 66
EAEPRWSDGD TC- DCGARFS LTSRKHHCRH CGRHVCSKCS ETTMPIAKYG EEKRVRVCDV CAHVIS 65
SKEPPWCDGS NCYECTAKFG YTTRKHHCRH COGRLLCHKCS TKEIPIIKFD LNKPYRWOX 1 CFDVLT

consenie, gl ALl Rmll. NN HNRaRadEN wnnliuin abEANNNR:n o

HRS {Homio sapiens)

HRS {Mus musculus)

HRS iXenopus tropicalis)

HRS (Callus gallus)

HRS (Danio rerio)

HRS (Caenorhabditis elegans)
|IRS {Drosephila melancgaster)

Consensus
10

Conservation
[3

ZFYVE21 {Homa sapiens)
ZFYVEZ L iMus musculus)
ZFYVEZ1 (Gallus gallus)
ZFYVEZ1 (Danio rerio)
ZFYVE21 (Kenepus tropicalis)

Consensus
Lt

Conservation
u

PLEKHFZ (Homo sapiansk

PLEKHF2 (Mus musculush

PLEKHF2 {Gallus gallus}

PLEKHFZ {Xenopus tropicalis}
PLEKHFZ2 {Danio rerio}

PLEKHF2 (Drosophila melanogaster}
PLEKHFZ (Caenorhabditis eleganst
Cansensus

21 10 a0

1 1 |
ERAPDWVYDAE ECHRCRVQFG VMTRKHHCRA CGQIFCGKCS SKYSTIPKFG | EKEVRVCEP CYEQLN &%
ERAPDWVYDAE ECHRCRVQFG VVTRKHHCRA CGQIFCGKCS SKYSTIPKFG | EKEVRVCEP CYEQLN 66
ERAPDWVYDAE ECHRCRVQFG VVTRKHHCRA CGQIFCGKCS SKYSTIPKFG | EKEVRVCEP CYEQLN &5
ERAPDWYDAE ECHRCRVQFG VVTRKHHCRA CGQIFCGKCS SKYSTIPKFG | EKEVRVCEP CYEHLN &5
ERAPDWYDAE ECHRCRVQFG VMTRKHHCRA CGQIFCGKCS SKYSTIPKFG | EKEVRVCEP CFEILN &5
QYAPEWADGP ECYRCRSYFS VFTRKHHCRA CGQIFCDKCS SRELALPQFG |1 EKEVRVCET CYEKKV 66
DTAPNWADGR VCHRCRVEFT FTHRKHHCRN CGQVFCGQCT AKQCPLPKYG | EKEVRVCDG CFAALQ 66
ERAPDWVDAE ECHRCRVQFC VYWTRKHHCRA CGOQIFCGKOS SKYSTIPKFG |EKEVRVCEP CYEQLN

. nnIknknn NRNARRAnEn R ANURNRRN NRNARNANAS Sananhard TRENNNRIG

20 40 50

| 1 i
LEEPQWPDK ECRRCMQGCDA KFDFLTRKHH CRRCGKCFCD RCCSGKVPLR RMCFVDPVRGQ CAECALVSL
LEEPQWPDK ECPRCMQCDA KFDFITRKHH CRRCGKCFCD RCCSGKVPLR RMCFVDPVRGQ CADCALVSH
LDEPPWPDK ECPRCMQCDT KFDFITRKHH CRRCGKCFCD KCCSKKVPLP RMCFVDPVRQ CAECALI SQ
LDEPQWPDK ECPRCMQCDT KFDFITRKHH CRRCGRCFCD KCCSQKVALP RMCFVDPVRGQ CAECSLISQ
LEEPQWPDK ECPRCMHCDA KFDFITRKHH CRRCGKCFCD KCCSKKVPLP RMCFVDPVRQ CGECSVISQ
LEEPQWYPDK ECPRCMOCDA KFDFITRKHH CRRCGKCFCD KCCSOKWVPLP RMUFVDPVRO CAECALISO

. IndNARNEAN NAn s AMANARNN HARSARNNN wEMNuMhnk RNARNNAREN Bk

20 40 G0

| | |

EHAAVWWIPD S FATVCMRCOK AKFTPVHRRH HCRKCGFVYVC GPCSEKRFLL PSQSSKPVRI CDFCYDLLS
EHAAVWWIPDS EATVCMRCOK AKFTPVHRRH HCRKCGFVYVC GPCSEKRFLL PSQSSKPVRI CDFCYDLLS
EHAAVWIPDS EATVCMRCQK AKFTPVHRRH HCRKCGFVVC GPCSEKRFLL P3QSSKPVRI CDFCYDLLS
EHAAVWI PDS EAT ICMRCKK VKFTPVHRRH HCRKCGYVIC GPCSEKRYLL P3QSSKPVRVY CDFCYDLLS
EHAAVWWIPD S FATVCMRCOK MKFTPVHRRH HCRKCGFVYVC GPCSEKKFLL PSQSSKPVRY CEFCKQL S-
NHAAVW/PDT DASVCMHCKK TQFTFIQRRH HCRNCGAVVC AGCSAKKFLL PQQSTKALRY CDACERLKY
AHAAVWW/PDG FAVKCMVCGK TQFNLVQRRH HCRNCGRVVC GACSSRTFRI DNVHKKPVRY CDHCDSLSA
EHAAVWVWPDS EATVCMRCQK AKFTPWNRRH HCRKCGFVWC GPCSEKRFLL PSOQSSKPYRY CDFCYDLLS
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RESN (Homo sapiens)

RB5M (Mus musculus)

RBSN {Callus gallust

RBSN {(Xenopus wopicalist

RBSN (Danio rerio}

RBSN {Caenorhabditis elegansh
RESN (Drosophila melanagaster}
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59
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1 | | |
KSVVPWWNDQ DVPFCPDCGN KFSIRNRRHH CRLCGSIMCK KCMELISLPL ANKLT SASKE SLSTHTSPSQ SPNSVHGSRR
KSVVPWWNDQ DVPFCPDCGN KFSIRNRRHH CRLCGSIMCK KCMELIGLPL AHKLT SASKD SLSTHTSPSQ SPNSVHGSRR
KSVVPWWNDQ DVPFCPDCGN KFSMRNRRHH CRLCGSIMCK KCMELISLPL ASKLTSASKE ALSSLTSPNA SPNSVHGSRR
KSvvSWWSDQ DVPFCPDCGN KFTIRNRRHH CRLCGSIMCK RCTELITLPF ASKLTSASKH SLSAHGSPNL SSSSAQT SRR
KSVVSWWNDQ DVPFCPDCGG KFNLRHNRRHH CRLCGSIMCR KCTEFVYPLPM AYKLT SGTRE ALWAPGSGGS PAVVQQT SRR
REVVPWLDDA EAVCCPLCAS RFGLTRRRHH CRLCGRYLCH SCSKFLSFDT AKTLSNPLGD HIIEPNTVEN ERSFFSKMKA

QATVAWIDGS SVKLCPSCAK SFHIARRQHH CRLCGGIMCN DCSKFLPLED AMQLASLSTT ----------

Consensus KSYVPWVNDQ DVPFFCPDEGN KFSIRNRRHH CRLCGS IMCK KCMELISLPL ASKLTSASKE SLSXHTSPXQ SPNSVHGSRR

Cansarvation

RESM (Homo sapiens}

RESN (Mus musculust

RESN {Callus gallus)

RESN {(Xenopus tropicalish

RESN (Danio reric)

RBSM {Caenurhabdilis elegansi
RBSN (Drosophila melanogaster)

100
|

G5 SSMSSVS SVLDEKDDDR IRCCTHCKDT LL 112
G311 SSMSSVS SVLDEKDDDR IRCCTHCKDK LL 112
G31S5155VS SVLDEKDDDGQ IRCCGHCKDT LL 112
G31SS5LSSVS SVLEEKDDDK IRCCHHCKDT LL 112
G31S515SVT SVLEEKDEDR VRCCHHCMDA LL 112
GAVQKVEIIA ALNEQDL SEH MRVCNLCLRD LH 112
- GQLHQHENA [IRLCEHCIWL LD 34

Consensus GS138XS8WS SVLXEKDDDR IRCCXHCKDT LL
[

Canhservation
s

80
80
80
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20
|

4
I

b0
|
EGCRENPARYV

ZFYWF2€ (Homo sapicnst PARHQWVPDE TESICMVCCR EHFTMFNRRH HCRRCGRLVC SSCSTKKMVY CDQCYSYCN 59
ZFYVE26 (Mus musculus; PARDGWVYPDE TESVCMYCCR FHFTMFNRRH HCRRCGRLVC GSCSTKKMVYY EGFRENPTRY CDQCYSYYN &9
ZFYVE26 {Gallus gallus} PLKQGWI PDD TET ICMVYCKT ERFTMFNRRH HCRRCGRLYC SSCSTKKMTY EACRENPARY CDQCYSYYN 69
ZFYVEZ26 (Xenopus trepicalist PAKTQWI PDE REVT CMVCKN ERFTMFMRRH HCRRCGRLVC SSCSMKRMVYY EGCRENPARY CDQCHAYFS 59
ZFYVEZG rDanio rerict PDRKDWI PDH KGH I CMVCGR ERFTMFNRRH HCRRCGRLVC HSCSSKKMAY AGFD- EPVRV CDQCYNFFH G
ZFYVE2E (Drosophila melanogastert PMRQOWIRDE EASHCMCCRR AAFTMLMRRH HCRRCGRVVC YACSTHRIRI PELYELEVRI CHDCAACST &89
Cansersus PARQOWIPOE TES ICMVCXR ERFTMFNRRH HCRRCGRLYVC SSCSTKKMWY EGCRENPARY COOQUYSYXN
1005
Conservation
o
20 41 ¢
| 1 l
MTMRZ {Homo sapiens] TEMIRWLPDH LAAHCYACDS APWLASRKHH CRNCGNVFCS SCCHQKVPVP SQQLFEPSRVY CKSCYSSLH 69
MTMR2 (Mus musculus) TEMTRWLPDH LAAHCYACDS APMLASRKHH C- NCGNVFCS SCCNQKVPVYP SQQLFEPSRY CKSCYSSLH 63
MTMR3 (Gallus gallus) TEVIRWLPDH LAAHCYGCDS TPWLASRKHH C- NCGNVFCS SCCNQKVPVP SQQLFEPSRY CKSCYSSLH &8
MTMR3 (Xcnopus tropicalis) TEVIRWVPDH VAHNCYNCDS KPWLASRKHH C-NCGNVFCS TCCNQKAPVP SQQLFEPSRY CKLCFTNLH 63
MTMR3 (Danie reric) TEVTRWYPDH LAAQCYGCER GFWLATRKHH C-NCGNVFCG SCCDOKIPYP SQQLFEPSRY CRSCFSNLQ 68
MTMR3 (Drosophila melanogaster] GSSVLWVPDH AVSRCSSCQT EPMLGRRKHH C- SCGEIFCA DCSEFWAPLP NEKLFNPVYRL CGSCYTSVT 63
Consensus TEVTRWLPDH LAAHCYXCDS AFWLASRKHH C-NCGNVFCS SCCNOKWYPYVP SQOQLFEPSRY CKSCYSSLH
1903
corseau, [l Ml o A A kninalnd maMRMRAR Ik
o
L 40 &0 Eb
| | | |
WDFYL {Home sapiens) GGIAVWNMDY SREFAPQWLE SDSCOKCEQP FPAN I KOMAD TKTLGLRQHH CRKCGQAVCG KCSSKRSSYP VMGFEFQVRY
WDFY1 (Mus musculus) GGIAVWNMDY SREFAPQWLE SDSCQKCEQP FPANIKOMWD TKTLGLRQHH CRKCGQAVCG KCSSKRSSYP VMGFEFQVRY
WDFYL (Gallus gallus) GGIAYWHMD | SREFAPQWLE SDSCOKCEQP FPANIKOMWD TKTLGLRQHH CRKCGQAYCG KCSTKRSSYP IMGFEFQVRY
WDFY1 (Xenopus tropicalisy GGICYWNMD 1 DREFAPQWLE SDSCOKCSQP FPAN I KOMAD TKTVGLRQHH CRKCGQAVCG KCSSKRSSYP |IMGFEFQVRY
WDFYL {Danio rerio) GGITYWHMDT TRQEAPQWLD SDSCOKCEQP FPANIKOMAWD TKTLGLRQHH CRKCGKAICG KCSSKRSTYP IMGFEFQVRM
WFDY1 {Drosophila melanogaster) SYVVPWEMNA MRKEVPGWD THNNCQLCSRP FPANFRSMMD QKQLGIRQHH CRHCGKAVCD NCSTNRINIP IMGFEFDVRT
WDFY1 (Caenorhabditis elegans) GKLMCWDMNC KRVETPEWKT SDCCQKCNGP FPANLQAMWY RKVVGLRQHH CRTCGSAVCG SCCDNWITYP PMGYETKIRI
Consensus GG | AVWNMDX SREEAPQWLE SDSCQKCEQP FFWNI|KQMWD TKTLGLRQHH CRKCGQAVCG KCSSKRSSYP IMGFEFQVRV

coreense B M_n it RN RN oA s ANRN MM EaMiR wltantanl] oRENERRA

WDFYL {Homo sapiens) CDSCYDSIK 39

WDIY1 (Mus musculus) CDSCYDSIK 39

WEFY1 (Gallus gallus) CDSCFESIK 39

WODFY1 (Xenopus tropicalis) CDSCYETIK 39
WDFY1 {Danic reria) CDDCFNTIK 89

WFDY1 {Drosophila melanegasier) CDPCYKQLQ 29
WDFY1 (Caenorhabditis elegans) CNDCHARMK £9

Consensus COSCYXS 1K
s

Conservation
[

WDFY2 {Homo sapiens] GGIVVANMDV

WDFY2 [Mus musculus) GGT'VVWHMDV

WDFY2 (Gallus gallus) GG VVAWNMDV

WDFY2 (Xenopus tropicalis) GG VVANMDV
WDFY2 {Cranio reric) GGV IWHMDV

WDFY2 (Drosophila melanogaster)  SYVV PWEMNA
WDFY2 (Caencrhabditis elegans) GKLMCWOMNC
Consensus GG I VVWNMDY

20
|

ERGETPEWLD
ERQETPEWLD
ERGETPEWLD
ERGETPEWLD
TRQETPEWLD
MRK EVPGYWD
KRYETPEVWKT

ERQETFEWLD

SDScaKcDapP
SDSCAKCDQP
SDScaKcDapP
SDScaKcDapP
SDSCAKCEQP
THNNCQLCSRP
SDCCAQKCNQP
SDSCQKCDQP

40

1
F PANF KGMAD
F PANFKGMAD
F PANF KGMAD
F PANF KGMAD
F PANF KGMAD
F PANFR SMMD
F PANL GAMAG
F FWHN F K QMWD

SKKI1GLRQHH
SKKIGLRQHH
SKKI1GLRQHH
HKKIGLRQHH
SKKI1GLRQHH
QKQLGIRQHH
RKVVGLRQHH
SKKITLRQHH

2
1

CRKCGKAVCG
CRKCGKAVCG
CRKCGKAVCG
CRKCGKAVCG
CRKCGQAVCG
CRHCGKAVCD
CRTCGSAVCG

CRKCCKAVCG

a0
|

KC35KRS5SIP LMGFEFEVRV
KCSSKRSSIP LMGFEFEVRY
KC35KRS5SIP LMGFEFEVRV
KCSSKRSTIP LMGFEFEVRV
KCS3SKRSTIP LMGFEFEVRV
NHCSTNRINIP IMGFEFDVRT
SCCONWITYP PMGYETKIRI
KCSSKRSXIP LMGFEFEWRV

corsevais | o HN oo slanaRAN TR |

WDFY2 {Home sapiens) CDSCHEAIT 349

WDIY2 {Mus musculus) CDSCHEAIT ga

WDFY2 (Gallus gallus) CDSCHESIT g9

WDFY2 (Xenopus tropicalis) CDSCHESIT g9
WDFY2 {Daniu reria) CDSCHDLIT 89

WOFY2 {Drosophila melanogasier) COPCYKQLG 29
WDFY2 (Caenorhabditis elegans) CNDCHMARMK £9

Consensus COSCHEX T
aix

Conservation
o

FCDS {Homa sapiens) ERPPTLVYPVT
FGDS {Mus musculus) ERLPT LYPVT
FGDS (Gallus gallus) ERPPTLYPVS
FCGDS (Danie reriod EAAPVLVYPVS

rGD5 (Xenopus tropicalisy ERPPSVAHMS
Consensus ERPPTLVPVS

DFCP1_B {Homo sapicns) ARPAYW/PDH
DFCP1_E {Gallus gallus) ARPAYWPDH
DFCPL_B (Mus musculus) ARPAYWPDH
DFCPL_B (Xenopus trapicalis) ARPT YWI PDH
DFCP1_E (Danio rerio) ARPAYWWPDGQ
Consensus AR PAYWYPDH

cevec, |1 i MRl

FYCO1 {Homa sapiens) SAEERWLGDT
FYCOL1 (Mus museulus) SAEEKCLGDM
FYCOL (Gallus gallus) SAEQGKWIGDT
FYCAL {Danio rerioc) RAEEQWLVDK
Consensus SAEEKWLGDT

e

corsenvor, | [Nl il nlnkun NN HRSHNAEN

EEAL (Homo sapienst ALNRKWAEDN

EEAL iGallus gallust ALNRKWAEDMN

EEAL (Mus musculus) ALNRKWAEDN

EEAL (Danio rericy SLTRKWI EDH

EEAL (Xenopus tropicalish AL SRKWT EDH
EEA1 (Caenerhabditis elegans) YSSRKWLDDA
Consensus ALNRKWAEDN

conerai, |yl RN HEGHATARE Malalila

hat

|
HVMMCMNCGC
HAMMCMNCGC
HVMMCMNCGC
HVMMCMNCT 5
HAVMCMNCGS
HYMMCMNCGC

|
EI LHCHNCRK
EI LHCHNCRK
EI LHCHNCRK
EIKHCYSCRK
D IRCCNQCAQR
E1LHCHNCRK

|
EANHCLDCKR
EVNHCHDCKR
EVNHCLDCQR
EATHCLGCQG
EXNHCLDOXR

20

|
EVQNCMACGK
EVQNCMACGK
EVQNCMSCGK
EVQNCMACGK
EVQNCMSCGR
EAINCT ECGK
EVONCMACCK

DFSLTLRRHH
DFSLTVRRHH
DFTLTLRRHH
DFSLTLRRHH
DFTLTLRRHH
OFSLTLRRHH

EFSIKLSKHH
EFSIKLSKHH
EFSVKL SKHH
EFSSKL SKHH
EFNARLSIHH
EFSIKLSKHH

EF SAMYRRHH
EF SWI ¥RRHH
EF SWMY RRHH
QFTWW. RRHH
EFSWMVRRHH

GFSVIVRRHH
GFSVIVRRHH
CFSVTVRRHH
GFSVIVRKHH
GFSVT | RRHH
VFSLTVRKHH
CESYTVRRHH

i

1
CHACGKIVCR
CHACGKIVCR
CHACGKIVCR
CNACGKVVCR
CHACGKI ICR
CHACGKIVCR

CRACGQGFCD
CRACGQGFCD
CRACGQGFCD
CRACGQGFCD
CRACGQGVCN

|
CRICGRIFCY
CRICGRIFCY
CRMCGRI FCY
CRLCGRIFCY
CRICGRIFCY

10
1

CRQCGN | FCA
CRQCGN | FCA
CRQCGN I FCA
CRHCGN | FCA
CRQCGN I FCH
CRYCGKI YCN

CROQCGNIFCA

NCSRNKYPLK
NCSRNKYPLK
NCSRNKYPMK
SCSRNRYPLK
SCSRNKYPLK
NCSRNRYPLK

EC SHDRRAVP
EC SHDRRAVP
ECSHDCRAVP
EC SNERRPVP
DCSPDRRAVP

YCCNNYVL SK
YCCNNYVVTK
YCCNNYMVTK
YCSNNYVMT K
YOONNYVYTK

ECSAKNALTP
ECSAKNALTP
ECSTKNALTP
ECSARNALTP
ECSSKNALTP
PCSSKSVRIA
ECSAKNALTR

i1

1
YLKDRMAKVC
CLKNRMAKYC
YLRDQAAKVC
YLKDRMAKYC
YLKDRPSKVYC
YLKODRMAKYC

20 40 e
[ '

SRGWOHPVRV
SRGWOHPVRV
SRGWOHPVRV
SRGWOHPYRY
SRGWOHPYRY

CRACCOCFCD ECSHODRRAVF SRCWDHPVRY
1 £

|
HGGKKERCCR
PSGKKERCCR
PGGRKERCCK
N- SKKERCCR
PGOKKERCCR

&0
|

S5KKPVRVCD
SSKKPVRVCD
SSKKPVRVCD
SS5KKPVRVCD
S5KKAVRVCD
SAKNPVYRACN
SSKKPYRVCD

DGCFGELK 63
DGCFRELK &8
DSCYVELK 68
DHCYAFLR &3
NGCFAELR &3
ODGCFAELK

corsrac R RN AN NaEN wHANEANNAN wlunmanE skl

CFHCHKKPG &3
CFHCHKKPG &9
CFHCHKKPG &3
CINCNKKPG 9
CTTCHNQKSG 69

ACFQKL3S
ACFQKFG
ACFNKPR
ECYTQHG
ACFOKXG

| Mol inatl watalliln o

ACFNDLQ
TCFNDLQ
ACFNDLQ
NCFDELQ
TCFGDLQ
TCFTDSQ
TCFNDLY

| AT

CFNCHNKKPED

nillil

67
67
67
66

G7
67
67
67
67
b7

a0
B0
B0
20
&0
&0
80

80
B0
80
80
80
&0
80



FGD& (Homo sapiens) SKAPIWI PDT
FGDE (Mus musculus) AKAPIWI PDT
FGDE {Gallus gallus) SKAP ITWI PDT
FGDSE (Danio rerio]) SKAPITWIPDL
FGDb (Xenepus tropicalis)  STAPIWI PDG
FGD6 (Caenarhabitis elegars) MIKPYWL PDN
Consensus SKAPIWIPDT
1564

Conservation
a5

Supplemental Figure 1. ALFY-FYVE contains a highly conserved glutamic acid not found
in other human FYVE domains or their homologous. The sequences for the human FYVE
domains and their homologues found in Mus musculus, Gallus gallus, Danio rerio, Xenopus
tropicalis, Caenorhabditis elegans, and Drosophila melanogaster were obtained using Proviz. A
sequence alignment was performed for each individual human FYVE domains and a consensus
sequence as well as a conservation plot produced using CLC sequence viewer 7. The human
FYVE domains and their homologues were sorted according to the identity of the residue
corresponding to the conserved glutamic residue in ALFY-FYVE. Negatively charged residues

are red, positively charged residues and blue, polar residues are yellow, and nonpolar residues

are green.

20
|

RATMCMICT S
RATMCMICT S
RATMCMICT S
RTTMCMICTC
RVYTMCMICT S
I SNECLECST
RATMCMICTS

EFTLTWRRHH
EFTLTWRRHH
EFTLTWRRHH
EFTLTWRRHH
EFTLTWRRHH
EFNI1 INRRHH
EFTLTWRRHH

40
|

CRACGKIVCQ
CRACGKIVCQ
CRACGKIVCQ
CRACGKVVCQ
CRACGKI 1CQ
CRDCGWL I CK

CRACGK IVCQ

ACSSNKYGLD
ACSSHNKYGLD
ACSSHNKHGLD
ACSSNKFYLE
ACSTNKHSLE
FCKGQAPL SK
ACSSNKXGLD

a0
]

YLKNQPARVC EHCFQELQ 62
YLKGQLARVC EHCFQELQ 58
YMKNQPARVC DHCFRELQ 63
YLKNQLARVC DHCYIKLQ 68
YLKNHLARVC DRCFQVLQ 68
YF- - TKQNVYC SECFDRHY 56
YLKNGQLARVC DHCFQELQ
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Supplemental Figure 2. 'H-'SN HSQC spectra of a buffer titration used to transfer peak
assignments. 'H-SN HSQC spectra of 50 uM ALFY-FYVE in the presence of decreasing

concentrations of sodium phosphate buffer and increasing concentrations of Bis-Tris buffer.
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Supplemental Figure 3. Representative microscopy images and transfection efficiencies of
tdTomato-ALFYC and tdTomato-ALFYC E3471K. A) Representative microscopy images of
tdTomato-ALFYC and tdTomato-ALFYC E3471K. The mean gray scale intensity of the tdTomato
signal (top) per cell was determined using Image J; tdTomato-ALFYC (8704.666 + 3316.872);
tdTomato-ALFYC E3471K (9125.638 + 5387.893). A pairwise two-tail student t-test revealed no
difference between the mean intensities for these two groups (p=0.1121). B) Percent of cells that
were positive for tdTomato signal. A pairwise two-tail student t-test revealed that there is no
difference between these two groups (p=0.677). C) The total number of cells counted per replicate
to determine the transfection efficiencies of tdTomato-ALFYC and tdTomato-ALFYC E3471K.

Pairwise two-tail student t-test reveals no difference between these two groups (p=0.427).



