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Schematic structure of deletion mutants of FYCO1
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Figure ST. Schematic structure of the deletion mutants of FYCO1.
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Figure S2. The linker region between the FYVE and GOLD domains of FYCO1 has an inhibitory effect on the membrane recruitment of FYCO1. (A) MPB-
FYCO1g63.1,478 preincubated with GST-LC3B but not MBP-FYCO1g43_1 47 alone can bind to PI3P in a protein-lipid overlay assay. PIP Strips were incubated
with solutions of 1 pg/ml of recombinant MBP-FYCO 14431 475 alone or 1 pg/ml FYCO1g¢3.1 475 together with 2 pg/ml GST-LC3B for 1 h, and bound pro-
teins were detected by immunostaining with anti-MBP antibody. LPA, lysophosphatic acid; LPC, lysophosphocholine; PI, phosphatidylinositol; PE, phosphati-
dylethanolamine; PC, phosphatidylcholine; STP, sphingosine-1-phosphate; PA, phosphatidic acid; PS, phosphatidylserine; WB, Western blot. (B) The region
of FYCO1 between aa 1,233 and 1,344 has an inhibitory effect on the intracellular membranes recruitment. Hela cells were transiently transfected with
GFP-FYCO1990.1,233L 115 TA/W1152A (left) or GFP-FYCO1960.1,344L1151A/W1152A (right) and imaged by confocal microscopy 24 h after transfection.
Insets show an enlarged field of interest. (C) The region of FYCO1 between aa 1,233 and 1,335 has properties of an acidic unstructured loop. The se-
quence of FYCO1 was subjected to hydrophobic cluster analysis (Mobyle@RPBS web server), CC prediction (COILS web server), secondary structure pre-
diction (PROF, PredictProtein web server), and protein disorder prediction (GlobPlot2.3, DisEMBL, NORSp, IUPred, RONN, FoldUnfold, and Meta-Disorder
prediction web servers). Red was used to highlight acidic amino acids in the sequence, whereas blue was used to highlight basic amino acids. (D) Proposed
model for the regulation of membrane recruitment of FYCO1. In the absence of LC3 binding, the acidic loop between the FYVE and GOLD domains of
FYCOIT folds onto the basic lipid-interacting surface of the FYVE domain and maintains FYCO1 in a lipid-unbound state. Upon the binding of LC3 to LIR in
FYCOT, the acidic loop moves away from the FYVE domain, exposing the lipid interaction surface for binding to membranes. Bars, 10 pm.
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Alignment of 2xFYVE constructs from Hrs (aa147-223) and FYCO1 (aa1156-1233)
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Multiple alignment of C-terminal end of coiled-coil and FYVE domain of FYCO1 from different

species
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FYVE domain alignments. (A) Pairwise alignment of the protein sequences 2xFYVE,;,, and 2xFYVEgycor. (B) Multiple sequence alignment of the

C-terminal end of the CC region and FYVE domain of FYCO1 from different species. The borders of the CC, FYVE domains, and linker region as well as
conserved FYVE domain-specific motifs are specified on top of the alignments. In the multialignment sequences, identity is indicated by black highlighting,
and residues highlighted in gray indicate substitutions to chemically similar amino acids in more than 50% of the compared sequences.
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Figure S4. Subcellular distribution of some FYVE domain—containing constructs of FYCO1. (A) 2xFYVE from FYCOT is partially released from the nuclear
envelope and ER membranes after the inhibition of PI3P synthesis. Hela cells were transiently transfected with the indicated constructs and were treated
with 200 nM wortmannin for 1 h 24 h after transfection. (B) Exchange of the FYCO1-specific MIL FSWMV with the EEA1-specific FSVTV or mutation of the
PI3P-binding motif RRHHCR to AAHHCR each impairs the membrane recruitment of 2xFYVEgyco1. Hela cells were transiently transfected with the indicated
constructs and imaged by confocal microscopy 24 h after transfection. (C) FYCO1 156.1,23341,156-1,478 colocalizes with LC3B in the cytosolic punctuated
structures. Hela cells were transiently transfected with the indicated constructs and imaged by confocal microscopy 48 h after transfection. Insets show an
enlarged field of inferest. Bars, 10 pm.
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Figure S5. FYCOT interacts preferentially with the GTP-locked form of Rab7. (A) Coimmunoprecipitations of transiently transfected GFP, GFP-Rab7Q671,
or GFP-Rab7T22N with 3xFlag-FYCO1 stably expressed in HEK293 Flpln cells. The asterisk denotes a proteolytic cleavage product of GFP-Rab7Q67L. IP,
immunoprecipitation; WB, Western blot. (B) The Rab7 recruitment properties of the CC region of FYCOT1 can be transferred to other proteins. The fusion
constructs containing the CC (aa 990-1,160) or N-terminal fragment (aa 1-1,160) of FYCO1 and 2xFYVEy,, were transiently transfected into Hela cells
together with a GTP-locked mutant of Rab7, and cells were imaged 24 h after transfection. Insets show an enlarged field of interest. Bars, 10 pm.

Video 1. Movement of mCherry-FYCO1-positive vesicles along GFP-tubulin-decorated MTs. Hela cells were transfected with
GFP-tubulin (green) and mCherry-FYCO1 and imaged by time-lapse confocal microscopy 48 h after transfection using a laser-
scanning confocal microscope (LSM510; Carl Zeiss, Inc). Frames were taken every 5.93 s for 468.7 s and are presented at a
frame rate of 20 frames/s. The colored numbers and their associated squiggly lines represent the 8-min-long tracks of movement
of the FYCO1-decorated structures acquired with the Image) MTrack] plug-in.
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Table S1.  Plasmids used in this

study

Plasmids

Description

Source or reference

Gateway cloning vectors
pENTRTA
pENTR2B
pENTR3C
pDest15
pDESTTH1
pDestEGFP-C1
pDestmCherry-C1
pDest53
pDest-myc
pDestECFP-C1

Other vectors
PEGFPCI
pGEX-2T
pAcGFP-a-tubulin
pEGFP-ORP1L
pEGFP-C1-LC3B
pmCherry-LC3B
PEGFP-2xFYVEH

Entry vector

Entry vector

Entry vector

Bacterial GST fusion expression vector; T7 promoter

Bacterial MBP fusion expression vector; tac promoter

Mammalian EGFP fusion expression vector; CMV promoter

Mammalian mCherry fusion expression vector; backbone as pDestEGFP-C1
Mammalian GFP fusion expression vector; CMV and T7 promoters
Mammalian myc tag fusion expression vector; CMV and T7 promoters
Mammalian ECFP fusion expression vector; CMV promoter

Mammalian EGFP fusion expression vector; CMV promoter
Bacterial GST fusion expression vector; tac promoter

Mammalian expression vector for human a-tubulin N-terminally tagged with GFP

Human ORP1L in pEGFP-C1 vector

Human LC3B in pEGFP-C1 vector

Human LC3B N-terminally tagged with mCherry

Tandem fusion of FYVE domains of mHrs N-terminally tagged with EGFP

cDNA constructs made by Gateway LR reaction (previously published)

pDest-myc-p62
pDest15-LC3B
pDest15-LC3B; 28
pDest15-LC3B30_125
pDest15-p62K7A/D69A

Wild-type human p62 cDNA with an N-terminal myc tag in pDestmyc
Human LC3B fused to GST in pDest15

N-ferminal aa 1-28 of LC3B fused to GST in pDest15

aa 30-125 of LC3B fused to GST in pDest15

Double mutant of pé2 fused to GST in pDest15

Invitrogen

Invitrogen

Invitrogen

Invitrogen

Hammarstrém et al., 2002
Lamark et al., 2003
Pankiv et al., 2007
Invitrogen

Lamark et al., 2003
Simpson et al., 2000

Takara Bio Inc.

GE Healthcare

Takara Bio Inc.
Johansson et al., 2005
Simonsen, et al., 2004
Pankiv et al., 2007
Gillooly et al., 2000

Lamark et al., 2003
Pankiv et al., 2007
Pankiv et al., 2007
Pankiv et al., 2007
Pankiv et al., 2007

CMV, cytomegalovirus.

Table S2.  Description of some of the cDNA constructs made by traditional subcloning or site-directed mutagenesis in this study

Plasmids

Description

pEGFP-N1-FYCOI1
pTagFP635-N1-FYCO1
pcDNASFRT/TO-EGFP-FYCO1
pcDNASFRT/TO-3xFlag-FYCO1
pEGFP-N1-SarTA

PENTRPX sophox

pENTR-FYCOI1

PENTRFYCOT1 2761294
pENTR—FYCO 1 A1,282-1,294
PENTRFYCO1 1561233
PENTRFYCOT 1 156-1,23341,156-1,233
PENTR-FYCO1900-1,233+1,156-1,233
PENTRFYCOT1 091-1233+1,156-1,233
PENTR-FYCOT1 1 156-123341,156-1,478
PENTRFYCO11_; 160 + 2xFYVEy,
PENTR-FYCO1990-1,160 + 2XFYVE,

Mammalian expression vector for human FYCO1 C+erminally tagged with EGFP

Mammalian expression vector for human FYCO1 C-erminally tagged with mKate

Flpln mammalian expression vector for GFP-FYCOT1 fusion; CMV/TetO2 promoter
Flpln mammalian expression vector for 3xFlag-FYCOT fusion; CMV/TetO2 promoter
Mammalian expression vector for human Sar1A C+erminally tagged with EGFP

PX domain from human p40phox (aa 2-149) in pENTR vector

Human FYCOT1 (from clone DKFZp4511106) in pENTR vector

LR from FYCO1 (aa 1,276~1,294) in pENTR vector

FYCO1 sk in pENTR vector

FYVE domain from FYCO1 in pENTR vector

2xFYVEgyco1 tandem fusion of two FYVE domains from FYCOT in pENTR vector

As 2xFYVEgycor, but has aa 990-1,155 from FYCOT1 in front of the first FYVE domain
As 2xFYVEgycor, but has aa 1,091-1,155 from FYCO1 in front of the first FYVE domain
As 2xFYVEgyco1, but has aa 1,234-1,478 from FYCO1 after the second FYVE domain
FYCO1 fragment (aa 1-1,160) fused to the 2xFYVE,,, from pEGFP-2xFYVEy,

FYCO1 fragment (aa 990-1,160) fused to the 2xFYVE,,, from pEGFP-2xFYVEy,,

CMV, cytomegalovirus.
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Other cDNA constructs made by traditional subcloning or site-directed mutagenesis in this study are as follows: pENTR-FYCO1,_
29, PENTR-FYCO1,_s53, pPENTR-FYCOL1,_; ;55, pENTR-FYCO1_; 344, pENTR-FYCO1,7_; 155, pPENTR-FYCO1575 475, pENTR-
FYCO1443_1 233, pPENTR-FYCO15g5_; 233, PENTR-FYCO175_; 233, pPENTR-FYCO177,_; 233, PENTR-FYCO 163 1 233, pPENTR-FYCO g5
1478 PENTR-FYCOlg)4 233, pPENTR-FYCOlyggy 233, pPENTR-FYCO1, 351233, pPENTR-FYCO1, 491 233, PENTR-FYCOL1, ;35 1 233,
pENTR-FYCO1, 155 1281, PENTR-FYCOL1, 3371339, pPENTR-FYCO1, 3331475, PENTR-FYCOl 254 441, PENTR-FYCO1 5551 136,
pENTR-FYCO14 147-1,160, PENTR-FYCO14 1551232, PENTR-FYCO1R1191A/R1192A, pENTR-FYCOl1gg 1 233L1151A/W1152A,
pENTR-FYCOlggg 1 344L1151A/W1152A, pENTR-FYCOlgg 1 47sL1151A/W1152A, pENTR-2XFY VEgRyco;R1191A/R1192A, pEN-
TR-2XFY VEpycoiW1188V/M1189T, pENTR-Rab5, pENTR-Rab5Q79L, pENTR-Rab7, pENTR-Rab7Q67L, pENTR-Rab7T22N,
pENTR-Rabl1l, pENTR-Rab11Q70L, pENTR-Rab24, pENTR-Rab24S67L, pENTR-Rab33B, pENTR-EYFP-p62, pENTR-RILP,
and pENTR-Atg5.

cDNA constructs made by Gateway LR reactions in this study are as follows: pDest53-FYCO1, pDest53-FYCO1_sg3, pD-
est53-FYCO1 761158, pDest53-FYCO1475_1 233, pDest53-FYCO177,_; 233, pDestS3-FYCO1g63_1 233, pDest53-FYCO19,4_; 233, pDest53-
FYCOlggy 1233,  pDest53-FYCO1, g3 1233,  pDestS3-FYCO1, 911233,  pDest53-FYCO1, 1351233,  pDest53-FYCO1, 561233
pDest53-FYCO1 js5 1251, pDest53-FYCO1, 1551 478, pDest53-FYCO1, 2371 330, pDestS3-FYCO1 5761204, pDest53-FYCO1, 3331 475,
pDest53-FYCO1 4 2521204, pPDestEGFP-FYCO1, pDestEGFP-FYCO1 _; ;s5, pDestEGFP-FYCO1 |_; 343, pDestEGFP-FYCO 1575 ; 475,
pDestEGFP-FYCO1443 1233, pDestEGFP-FYCOlsgs 1233, pDestEGFP-FYCOlg75 1233, pDestEGFP-FYCO177,_ 233, pDestEGFP-
FYCOlg63_1 233, pPDestEGFP-FYCO1 14 233, pPDestEGFP-FYCO 1999 233, pPDestEGFP-FYCO1 | 35 1 233, pPDeStEGFP-FYCO1 | ;561 233,
pDestEGFP-FYCOV1 is5_1 478, pPDeStEGFP-FYCO1 5554 441, pDestEGFP-FYCO1 555_1,136, PDestEGFP-FYCO1 4 147-1.160, pPDesStEGFP-
FYCOl1 4,158 1232, pDestEGFP-FYCO\14) 252 1294, pPDestEGFP-FYCO1 | 4911 233, pDestEGFP-FYCO1ggg ;1 23:L1151A/W1152A, pDe-
StEGFP-FYCOl gy 1 544L1151A/W1152A, pDestEGFP-FYCOlggg 1 47sL1151A/W1152A,  pDestEGFP-FYCOlggg 1 233+41.156-12335
pDestEGFP-FYCO1, 911 233+1.156-1233, PDeStEGFP-FYCO1, 1561 233+1.156-1233, pDestmCherry-FYCO1, pDestmCherry-FYCO1 asss-
1136, pDestmCherry-FYCO1, 156-1233+1.156-1233, pDestmCherry-FYCO1, 1s6-1233+1.156-1478, pDest-myc-FYCO1, pDest-myc-FYCO1,_
2395 pDest-myc-FYCO1_sg3, pDest-myc-FYCO1,75_; 153, pDest-myc-FYCO15g5_ 233, pDest-myc-FYCO1, y55_1 475,
pDEST-TH1-FYCOlg43_1 233, pPDEST-THI-FYCOlgg; 1475, pPDEST-TH1-FYCOI1, j56.1233, pPDEST-THI-FYCO1, 1561 233+1.156-1.233»
pDestEGFP-Rab5, pDestEGFP-Rab5Q79L, pDestEGFP-Rab7, pDestEGFP-Rab7Q67L, pDestEGFP-Rab7T22N, pDestmCherry-
Rab7Q67L, pDestEGFP-Rabl1, pDestEGFP-Rabl11Q70L, pDestEGFP-Rab24, pDestEGFP-Rab24S67L, pDestEGFP-Rab33B,
pDestEGFP-RILP, pDestmCherry-EYFP-p62, pDestmCherry-PX4opnox, pPDestmCherry-HttQ68, and pDestmCherry-Atg5.
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