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a.a.: amino acid

AB: amyloid B-protein

AD: Alzheimer’s disease

APP: amyloid precursor protein (amyloid B protein precursor)
cDNA: complementary deoxyribonucleic acid

DMEM: Dulbecco’s modified Eagle’s medium

DMSO: dimethyl sulfoxide

EDTA: ethylene diamine N,N,N,N 7-tetraacetic acid
ECL: enhanced chemiluminescence

EGFP: enhanced green fluorescent protein

HBS-T: HEPES buffered saline with Triton X-100
IgG: immunoglobulin G

IP: immunoprecipitation

JIP: c-Jun NHz-terminal kinase (JNK)-interacting protein
JNK: c-Jun NH2-terminal kinase

KHC: kinesin heavy chain

KIF: kinesin superfamily proteins

KLC: kinesin light chain

KO: knock out

LC-MS/MS: liquid chromatography-tandem mass spectrometry
MS: mass spectrometry

PBS: phosphate-buffered saline

PCR: polymerase chain reaction

PI mix: protease inhibitor mixture

SDS: sodium dodecyl sulfate

SDS-PAGE: SDS-polyacrylamide gel electrophoresis
SDC: sodium deoxycholate

TBS-T: Tris-buffered saline with Tween 20

TGN; Trans-golgi network

TIRF: Total Internal Reflection Fluorescence

TPR: tetratricopeptide repeat

TritonX-100: polyoxyethylene (10) octhylphenyl ether
Tris: tris (hydroxymethyl) aminomethane



2. P

2-1 PRI DRI
R X RO SR & RO RRIR IS 2 FF o, @O Lo CH »  (Vaegter et
al, 2011), #higEhFR & FEAUHII OBMRIGER T 7 A2 L, MR O fimE 217
o MR OFFRRILT v RO~ T ADMNH SRR L 7o g AREE SR HIIE &2 VT
*ﬁ?ﬁﬁﬁbﬂ FIZEODDAT—UNFET DH I ENRHLNTH S (Craig and Banker, 1994;
Dotti et al,, 1988), &AM X528 BR ARSI CHEERIE 2T L (stage 1), & D&Y
R DEAROMHRERE P ET S (stage 2), T ORFATITAZLRITRIEIZFTE L2V,
FeA& 1.6 HZIZIZZNHZERD 5 b AN AMMIZMHE L (stage 3). $hFRFFEA) 51 DM
T HENRA~L b T D, B 4 BRRICEV OBEOMENEE D . BRIRZEE R R 10
LT DB~ L0k T 5 (stage 4), TDk, HhFE & BRIRZEEMIZ VT 7T AR &
Fu. B LTI & 72 B (stage ), ZAVE TICMiAII O LIC B 53 % 2 1 O
T, MRS DS 7 F T K D LRSS R A 0 = X A ROk e
ELH LAY 2y OBINE 728 s A B = X AR LTI S E D H T & 7=,

2-2  FRHAE ORBIE(L L BRI R A I =X A

MRkl & 2GR R 2 I3 2 o 7 IRt o 7 v GRERBEEEMER ) & Btk
7 Fv GEEEBEEEMER 1) AFETET D, JEEMES 7TV OREH 72 S OIZITEIER T A &
v AR T 03T B, Netrin X° Semaphorin, #EE O EIN 7. Wnt 72 E3HE i
TW%,Netrin [Z=7 kU RO HERL FESNTZEHE THY (Serafini et al, 1994),
Z D%, MBD unc-6 DARER T Th % Z LY/ - 72 (Ishii et al., 1992; Serafini et
al., 1994), #HED unc-6 BI5TZE RARITERIEZ A O EEALOMFRINR O EATICRFE N b
T2 &b, une6 TR TA X AL HIHT DL FFOLEX b, ZHETITHRE
unc-6 £ =DKRER VT 25 Netrin DA TRIFSNTCA D= AL TR ZTA T
D Z EDMRI ST E 72, Netrin O 24213 DCC (UNC-40) 77 X U —& UNC-5 7 7
S U —NIFLE L, DCC (TR EIEIEAIEIZ Netrin 2 /1 L 7= 85255 5 [#EHE 2 (Fazeli et al.,
1997; Keino-masu et al, 1996). UNC-5 |Z# RIZ35 T Netrin fRAFH 728l 53 S R HERE &
FOZ BRI TND,

Semaphorin (X2 a V¥ a U NRNZORL=U N RENLLRIEINTZTFTHY
(Tessier-Lavigne and Goodman, 1996), —& I IZ[AE X172 Sema3A N =T U &R
REAIE O EH#EZ IR SE LR ThH o722 Lo h, FhiRkEHERE D SR RE O £ 41|
FEREICBE L THRT M T C& 72, Sema3A ORIEHK., Milshit~ AL 263 5%
12{@1‘%355%%’35 PNV ERZHEFEE S, ZD CROMEDENNLEULE 8 2DV 77
7 =2 ENTWD (Bamberg et al, 1999), C KA DE T oyl ok B m |
GPI 7 > 1 —Tl 70 E Ok x I FEEEMFEIE T D, Semaphorin O FEARZHKIT T L2 T



HV (Nogietal,2010) 80 T8 G X U RIERT T =0 X7 UATF RZHIATOFEES
U UL OIEMEL 2 U CTRIENIZ Y 7TV BB, KT A X AR & LT
KEHET 2 = & AMEIA &7z (Mitsud et al, 2002), Semaphorin 1% OFEEE DS SLL4E7
EERNRTEZRT ZEND DN LI, MR A X ARF& LT < 721 TidZe <,
O ML SRR RARRR DI A 72 & AR AR PR REIC B 595 2 E BHMNZ A > TE TV D,

PR K 7T R R (NGF) BEEE 7 7 I U — O Toh . NGF, BDNF,
NT-3, NT-4/5 DAL TS, ZREE U UIMEBFMEZEIK (p75) & EBlFtEZ &K
(TrK) 2A[FE S TR, fMiaN® Rass-MAPK, PLC-y, PISK 72 K &3k b Ly 7%
BT 5 2 LT, MRS A S L T AN TR L | MR ZEE O R 22 3% HI 2 F7> (Binder
and Scharfman, 2004; Huang, 2001),

Wnt (Z5WNEDRE S R ETHY . DT 7 F VIR & U TR0 ML E 4 DOl
L, FRERENR T A & AR OMEZ RIS 2K+ ThHD Z ERWHNTH D, Wnt (1
TavuNd R EHWEBEFRBITI LR A INTZZ X7 ETHY , HILETIEZ
AVETIZ 19 FENFE SN TWD, Wnt (% 7 RIEEEROZEARTH S Frizzled IZFEH
T 52 & T, MBENIZ Wnt > 7 A ERET 208, Wnt OFEHIC L o TRIEGHBALCRE
fEe T 25 Frizzled ZHEOFEN R > TEY . TNENDFEROBERELZFFOLEZD
TV D HIINICIRET 2 Wit 27 F /L Wit & ZFBOMAA DL BipoTEY
T2 canonical #%&# (Wnt/B-catenin #%#) & 2 -2 non-canonical & (Wnt/JNK &
Wnt/Ca2+fk#%) 23F1ET % (Dijksterhuis et al,, 2014),

BAEMEL 7T vE L TE, 7= NgCAM, TAG1, L1-CAM 72 ERZT Hiv, fila
FKE-OMEMATHEREBZ D, BIZIET7I=vEa—T 0 7 Lo B8 B CR-a %55
®BIDE. T I = TEM LR OMELRICERA~ LT D, O LT I=y
AR DT AL & il DG D > VI RiEEZH S B2 b TnD, 7I=0
LEFH =L LTI T 7 U URMLATED | MO i O R 2 5 R EHL
RSN T\ 5 (Barros et al, 2011),

Z D X O ARG O RRMEAL ORI S AR R A B A oy F 3 FE . R S AL, AR
OIMIERCHERFC I B F A IE LS JRET 2 Z LR EHETH D Z E RPN > T
T2o & o THIIGHAZ D BhSR ALK L~ DRI EIHIE A 7 = X DA OWN T H N AED &
nTEi,

2-3  FRRMAR PR ) Rt

RRPET AR & SR R B I A O RIEFE DR Z X B OERRVETH Y .
BT T UM E ORI E R OREEE L ERE TR X D A & L8 RN Sy D ik
WMEHTH 2 (Foletti et al, 1999), AL TIXZ > /37 BOA UL FEITHIA CTITHH
B, AEE A EORES Loy ERSWE R 7 IR IEET A /MK TARR S H.
IR S TV AR TIEH & 52T 72 O B HRE/ MEIZ LY A EE Y2 AV T R T~ &M



Bk S D, Ko THIR-CBHIRZSE R~ > R B 28T 2 BICiE, ME0dH 550%
HI7REIE S AT ANEETHY . ZDO KD /T E DR A T = X TRV RES
PRERARIL DFEZERF 21T T <L AR L 72 MR IRIZ 3 W) T b BRREFE BL-C I D MERF D 728D
F ST D, BRI X VX7 L IR AT & 2 X7 BN SV AR S HEET 5 B
72 B Wk MENIZ R ST, AR O AL TR T ~HEENCEE S LD Z & TR Y Lo T
Lo TNBAT v AT a— N U\ ERE—F— X /X7 'E  RabGTPase % /N7 &,
SNARE % o R B 72 % < Ok & o~ 7 E L LT 2,

2-4 EX/NADOTER &L AR & 237 B OEB I

W05/ NI DOTERR & I fif & 2 X7 B ORBNZ L 7 — ¥ Xy RN EE A E A5 T
5% (Bonifacino, 2014; Guo et al, 2014), =2— k% X7 EDNREMNL D21 Coat
protein complex I (COPI) <° Coat Protein complex II (COPII), Clathrin 73 & 723281F 541,
ZEi COPI A /LR b/NafE A~k Ma, COPIL 23/IMaE & F /L IR~
/ME, Clathrin 23 =0 DR LIE Ok M OTER Z 5 TV D, B & o 73 7 B I
/PTG S VIRV IAE N D8, Z ORI & U CREAM Y N7 a— b
Z RGO BRSNS R0 AR & W 5 N T O AEAE 24T U725,
ZDMT T B =2 Ny B A LTRSS RS S TR Y . RS/ S Y
R~D COPII /NEIZ 1T DEBIFEREN X < T 7T % (Glick and Nakano, 2009;
Guo et al., 2014), COPII |% Sec23/24p & Secl3/31p DEAEN B D a— b ¥ /37K
TH 5, COPIL /NMEDTERITILS T8 GTPase ¥ > /X7 'E T 5 Sarlp HS/NMafkiE Lo 7
T = X7 LATF RHRT (GEF) Th 5 Secl2p 12 &L - TRIEVERID GDP Bl HiEE
Mo GTP BICEH NS Z LIC KV Blls S D, GTP BT - 72 Sarlp (37N AN~
@ L. COPII = — h ¥ o R By T a5 S5, COPIL O L 72 #1E 7 & 50D i 73
A UNNaETERT 5720, @t/ MaOBERITa— M XV EORBEICL > T L%
PEEND, ZOBIZ COPIL =2— h & X7 ED—>THh 5 Sec24p NEEDFE M # o
RIBEREE LR S R ENNAR AT 7V — 5 2 EBWNITIR o TV D,
COPIIL /M Sec24p (ZAEET 2 > 7 FEids & L TIE DXE (7 AT FUfi-X-7 L& 2
V) EF—7, LxxLE £F—7, 2007 == VT T =V Le S FF 5 — 77
EMBF NN, TNHESNERZINWZ R EE LEERT D2 ENRHNICR> TV
5. T OMIZHHILE R A A 2R & o 3 7 B3 R s/ Mam iz #a S s
5 2R 7 B RRICRE S L& SO, GPL 72 —RID & LRy oS
WROGIRT BT H—2 R EOMAEMZI U T/MNaWNIZER S 4 5821272
STETND, &bI/MIKRIZIIT DM & 2737 EOERIFERE & L ORBEERRIC & 5
BB IRE SN TWD, # U7 HIT MR TER S 2%, /IMalk s GV IR THx
EffiE TS, HHEEMLZO o THY , AR T D N A4 > (Carbohydrate
Recognition Domain ; CRD) Zffo% /X7 |2 L » CIE L MiHEff 252 1 F 7= % > X7



BOHBPENSNTNIIE~LEESND, WA TITZ CRD Z2FKH>% X7 EHE LT
ERGIC-53 MNAEE SN TH Y (Hauri et al, 2000), HIFERERZ HWIZfEr» o b
ERGIC-53 & [AIERD N A A %55 Emp46p & Empd7p 3R ST\ 5 (Satoh et al,
2006), FESHIC K2 & X7 G OBRBIBEREIZ/IMAKICI T 2 2 37 o EE B S L
THREL TV B LB Z BN D, FEHOBSREITRMA 72 ML <. A% EHFTE 23 R
THZ LTS RN RNT DT X N RPN R SN LIug L,
COPIL/MEIZ & » T IV PIRA~HiE S iz & 2737 B 1% Clathrin /e <ot O£k 4 7285105
/NI & o TR O BT~k S 15 72, COPIL /Mai ks L 0 & X0 BMEZRAE 7 tey &
YR EOREENTFET DB 0ND, Lol FURUBEORE A & v X7 &
OIEFNZE LTI ARAREN L — D F X7 B ORI L 52T o T
W, COPIL /M & [FIRRIZ = — b & L Ry BSOS L8 7 B 5 R % U 7o B3R B  A7-7E
T 50, DVIRLIEO/NMEEREICE LTI T7T 47 F — 2 o8 B B LR o
WTCHENT 23 HE AT D, Adaptor protein 1 75 4 (AP-1 7205 4) <2 GGA 72 ENFEIE &,
% AP IZHEA T 2 FRERI) 72 BR A D A Y ST Y (Bonifacino, 2014), $72 2 f& A faf &
VR ERHET D T LT AN VIRLE ORI LR AR IZB S LT D, APs 1T
B,y, 0, wip E BRI DIEREE b oY T =y N EHICHEAEREIER L THEEL TE Y o,
VT =y NEDICFEA S X TBEOREER T NERFFOZ ENRZ N, o, uth T 2=
> N FEA OBPEZHIE L CTND EB X HND, THETIZ AP, 3, 4 BN /LUED
by R Y — ACMa A~ O/ MBS G- L TWD Z ERB L IZ/2 0 . AP-2 (3afE
KENOTy RV A b= R L/ M5 35 2 ERME SN TnD23, 2kt
W2 DX Ry E AR TEDEITIZ L A S ST,

2-5 ®—F—& Uy BB ak

AV PERTCIGAL LT iss/ NI NE EA R T 58— % — X LRI BIZ L o THIR £ 72
IR ZE N ~ IR S S5 (Hirokawa et al, 2010), = L C RabGTPase <°
SNARE # /37 B2 J o TIER ORI NS E & OFEFE 2SI S D 2 & 327
- TW5 (Bhuin and Kumar, 2014; Bucci et al, 2014; Stenmark, 2009, Chen et al,
2001), FHIRWERZF o oMMl CIEE— 2 — X L XV BIC R D ¥ R ) Bk s A
TLAMBELTEY, B—F—X X7 EPBEIROIE N2 X7 B o1 Fikd 5
Z L TR S N EEIEN FREIC e Do IRINTITHINIAR O B G E U O R S Ok
Z b ORI S AFET D,

T—H— X NI ET ATP KGR X—Z2FH L GEEf T 5% X7 HTHY |
77 F v ExE#< Myosin, #UNE EZ#< Kinesin, Dynein @ 3 fHIC/MEIND, §F
(2 Kinesin <°> Dynein (3N Elas (C EE 2 5&E %2 F7- LT\ 5, Kinesin [3f/NVE
EE = i (EfT M) ~BEhd 25 Ok L, Dynein 1E+505 —din GF{T)7
M) ~BEIT 5, S UER TS NENIZEY JA E N FEA X N7 BT, Kinesin (2



X o THIRR IR R S~k b, Kinesin (TEE 777 IV —%2Fk L TH Y (Kinesin
Super Family, KIFs), ZiUF TIZ 45 FEANFE SN TV D, HEOENLE—F — R 2
A DR EvD . Kinesin-l 705 Kinesin-14A, B £ T 15 &7 7 I U —|IHES
AUy TALE TG IE DORRMESCH LT DR X X BRI D 2 E RS TE T,
KIF OREIZRTH LM, EICE—F—FAAf | A =7 BHTHRINTVD,
FB—H— RAAL TEE T X BESIO N Kifilicdh v, 22T ATP Z4fif LisvhE
TOEBZWREIZT D, A =7 &iZaA L Faf i titziioTEYD | 2 ROEHNBZO
EAL CHAEAER L B2 kT 5, EEIL KIF B CEEEDRH 0 | Hix il (g
AN/ E . mRNA 72 &) OFEEEAL L 72> TV D,

Kinesin O Thy b PIOIZ 7L H & 4072 Kinesin-1 (24 A5 03 8 A T % (Vale et al,
1985), Kinesin-1 13 KIF5 2 /) 1- £ 884 T & % KLC (Kinesin Light Chain) 2 7375 %
RSN D~T A TH Y KIFs OREICHE Lz KLC IZSMRR 2 R ERREET
5 Z e TH R B NAOEEN I 415, Kinesin-1 #HAEF @ KIF5 L KHC
(Kinesin Heavy Chain) & HFFHENL TV 5, Kinesin-1l DEEHTHD KLC1 D /v 7T v
;N (KO) ~ v A IMEAEBIE T AR R OESEEZ R L. O TR RO E
BIDMAE XN TV 5 (Stokin et al, 2005), Kinesin-1 OHEREILE AR L QR OHERFIZ B
WCEBERERHERTZERHNTH D,

2-6 W —IAREMEY 7 BOKRR

TV DERN S I LT NN N EDE—F —Z X BRI L, KRR
AL~ A S D, W—TAZHEE R BT —F = T H LR NaDRES &
X RIETHY, BN MmEE L HE T 2BELZR S LB TND
(Kamal et al, 2000), 4 Kinesin [ZFEGT DX /NI BEORA Y V—=0 T Enb ZivE
T D — TZRENFEE SN TE T, TIVE TSR I — TR
RAPRIAFAET DL X7 R LR, I/ MaREISHEG T o Mg ¥ v 78—
TAZRERE UTHREET 2 2 ERHANICR > TETWD, BUNMalm%sZ 5 71— IR/ ED
RFH72H D & LT APP (amyloid precursor protein /amyloid-B protein precursor) <°
Alca (Alcadein a); Kinesin-1, Rab3; KIF1A (77" A /MuRIBRK O Ei%), Syntaxin; KIF5
REMFETOND, ZOE TN OO T — AZFESFDIEE ST EI2D, R
AN IE A D T — AREARNED XD RREB 2 N7 B a2k T D D BT R o
TV D —=A3d7eu,

2-7 Kinesin-1 1 —IREHEKE /37 'E APP & Alca

APP (amyloid precursor protein /amyloid- B protein precursor) <>, Alca (Alcadein o) IZ
MR CEE T~ — X RV E TH D Kinesin'l OB —AZRIKZ L RIETHD
(Araki et al, 2007; Kamal et al., 2000),



APP 1 I RO —[RIEEE # XV B TH Y, MREMREEBTH LT VYA ~—JHD
B b R 22 BRET /L C o 5 NBED FEEAERLAL /Y Td 5 Amyoid B (AR) T F R& b &
W LB/ n—=27CREZh7’ (Goldgaber et al, 1987, Kang et al, 1987;
Robakis et al., 1987; Kitaguchi et al, 1988), APP %, #ifiu2<° APP KO mice |Z X % fi#
Breoflasss., ek, MRERME, T 7 2/NEoB OIS 3 28iE % o
ZEDIRIBEEIN TV D (Schubert et al, 1989; Kibbey et al, 1993; Milward et al, 1992;
Herms et al., 2004, Fanutza; 2015),

Alcat, IO —[EEEEY /7 B Th v  FHEBIMIZI T Alea (Clst1), Alef (Clst3),
Aley (Clst2)® 3FEFED 7 7 I U —3 1 RER SN TR Y, 20 1 RIEEIFHREDE M
ELHETHEEIRGFEINTWD, BMAIZBWTAle D4V Y a7 ThbH Casy 1 B EFH
IZBELTnD 2 &X (Ikeda et al, 2008), ¥~V A== —n 2 & [HIWOTfRITN O, BR A
A H v A BRI O I B N s STV b Z E s (Sahores et al, 2010;
Slater et al, 2013). Alca b MHIRIZECEEL D /FIEIZE 5 L TWnWb EEZEZ LN TN D,

ZHVE TIC Kinesin-1 & Of &AM QT 23T TE 72, APP I3 JIP1b 24T L
T Kinesin-1 & #5432 D2% L(Chiba et al, 2014), Alcolx WD EF—7 %4 L CHEEE
KLC LAEGT 27 EREGHEANRRR L Z LRI LN o722 L (Araki et al, 2007),
APP & Alcal R 2% Z TR INTND EExHND (Fig. 1A), k& V@G>
YN G B AR ST AR RGIR SR NI 35 1 B APP & Alco ikl FE fFAT C . [l D -
FSEHE N R D Z E AL 2 E D, Bl & RS M E AT D ARy S B
Thod LBz b D (Araki et al, 2007), £z, U AABEHIREIR OGEPEIEIC L DR
TEfFHT T APP & Alca?®#) 30% 2345 JR7E % 7~ (Araki et al, 2007), Ziuid APP & Alco
WHZE EN DL PAPFAET D2 L &7 T, Ko TINH DN )5 APP & Alca’ 3
WZE ENDEE/NME L FET D08, APP & Alcad3 N ENHIM TR S 2 /M FEET
bHZENINFETICHH ST (Fig. 1B),

2-8 WREH

ZIETAPP & AlcaDBis i 23Rl S VT X 7223, R & 2 /X7 BITRMIHTH Y |
M UE—%—% T EICHERT D — T FRE OFEA M OBRPEIZ DN T H ] 57T
12720, £ o T APP, Alea’M ik 2F8 M & v /37 B A BN L, IO APP, Alea
DOREREZ RN 5 Z & 2 HICARIFSE 21T > 72,



3. EBRER

3-1 APP /MaEizix Alecaw NEDTERFTZ > 737 B ORIE

APP F7213 Alcal s DA Z LN BE P NI T 570, ~ T A S APP
/MMESE Aleov M Z B L, LC-MS/MS % W C/NNERNIZE £ D X 7 EDREEIT
Sl FTWH LIz~ AMEY A X777 ax—ar L (Fig. 2A). 200 nm L FD
IR/ G F i L ik MaE sy (P4 Fisy) ZiRE L7z, Western Blot V£ Ciiiik B & >3

2% (Synaptotagmin, Synaptophysin, VGluT1, VGAT, Kinesine-1; KHC and KLC) <%
FNTRXTICRET D~ ——% "7 'E (cytosol; a-Tubulin, cell membrane;
N-cadherin, ER; Calnexin, TGN; syntaxin 6, lysosome; LAMP1, Early endosome; EEA1)
AR LAy IR & e L 7=, Total lysate & P4 4y /3 REREH, (enr1chment factor)
MO, ANTR T —T)—F X7 E 10 bk & X7 B L0 £ < P4 B4y [EIY
SNTWDHZ EWbnsd (Fig 2B), I —aAFEL /X7 G Ths APP X Alca iiﬁ /)N
JaMi 5y Cd % P4 sy L0 b P2 X° P3 MM L W Z < B Eiz, AR 5L Tk
P1 4312 large cell fragments <° nuclei ﬁ)lﬁlﬂléﬁ’b Has BEE & 2 R S P2 ISy IT
ZLEINENDZ ENDLND LD, P2EIGIZIZEICV T MY —2RNEfESND 2 &
N LN THDH, APP X Alca%iﬂﬂf—ﬁj@ﬁ'ﬁ’\iﬂﬂL SNDTThHHIZD P2 W43 < [BIY
ShiztEZoND, PSITIIBEANT R T~—D—DFNEL GENDLZ bbb X
T, FBILZr RY =200 YV YV — A7 EOMIBN/INRE % & T large membranes 23 [a[IY
S5, APP R Alcald h— I KL 7 L UCTHERET 223, s/ Ma O F1EEIG A
IO T CI< LT NTH L Z &0, APP & AlcaDHIIIANRTEIL T /L AR —

SRR E L TORBEZRATH L ICR@# 2T 25 ThH LTy K — AT L
5. PSEIZICH L D APP & AlcaENEnT- B2 b5,

IZ P4 1843 55 Dynabeas & HLAPP C KFifk (G369) F7-idHt Alca C KFifk (UT195)
Z W T APP /Ma E 721% Aleo/ M & S ik ks (IP) TN L, Western Blot 15 TH~—
H—H R E B LTz (Fig. 3), Beads 75/ NNAZ T 2 ERIC1X, ULk D
LC-MS/MS f#hir & 5 53 2 FOmiE A% &0 IgG HURDIRAZEET 5720, 4 "Rk
THREEERRE RN G, TOBRBHENORETELT ATy a— VT M) U A
(DOC) THE/ M % Ak L MS fight > 5 7 v & L=, Western Blot i CHEHT I 5 BRI2IX
DOC AEH#% & 512 SDS Z = "B H O 2470, APP X AlcaZz A H LAENT L 7=
(Fig. 3A), BEHIERFOEVNZ LY APP X 3 A&, Alcalt 2 KOy KA S5, APP
[T/ R T N-#EAAUES SR (immature APP or imAPP) %#2F, 2L VIR~ ik S
O-fEATUPEHIEST (mature APP or mAPP) %#%1F % (Suzuki and Nakaya, 2008), Alca
HEICNRERICEET 2@~y — A O N-FEA R PEHEA A (mmature Alco or
imAlco) & F/VTIRITAFAET HHEETLO N-#E G TS EAA (mature Alco or mAlco) 73
FET % (Araki et al., 2007), SDS &Y > 7 /L Cld =L PR DARE O 1% B AR I A7 AE



THZENHNTHD mAPP F721E mAlca N EEIIZEIN E Tz (Fig. 3B SDS
eluate), DOC EH Y > 7 /LNIZIZ APP IP 205 Alca® . Alca IP 7> APP O 47k A3 58
BTz, AT APP & Alca LI EH EN D8/ NMENFETH 2 L AR LTV 5 (Fig. 3B
DOC eluate FF%), & 512 DOC Y > 7 LMNIZE £ 5 RabGTPase & > 737 HIZOW
THEMNT AT > 72, RabGTPase % » /X7 BEITIEMEIRRBICKAE L TS AT /G & L, B/
A D H ZESCRE B 72 AV T R T ~ DB SOl A & I 5 (Bhum and Kumar, 2014;
Bucci et al, 2014; Stenmark, 2009), fi#HTOFESE. IP TR L7- APP /Mo & AlcovMuix
ER 75 IV AR~ O ik 2 HilfH 35 RablB <° late endosome 7> 5 lysosome -~ ¥k %
#4142 Rab7, TGN/RE 75 HIfEIESE i~k Z 425 Rabll & i LT, TGN 7>
SIS [~ DBk 245 9 Rab3C <° Rab10 & OFSAMNIRNZ & 3o -7 (Fig. 3B i
B, EANT T ~—H—F0H-ITIF LA B SN0 o7 (Fig. 3B TE), Lo
TR BIAMAPEIZEE S S ManZ < EIRSNLTWD EB 2 b,

APP IP & Alca IP @ DOC Y rzZhnEi b 7o kL, LC-MS/MS %
RAWT, /MIRNIZE END Z /37 B 2 ERREIIRNT LT, 5 [BIOMMNE L7z BN S & X
7B DORIEZ1T\V, normal rabbit IgG THRIELFEEZIT o7 Ctrl o 7V Tl s vz #
VR B ERRLS RS 7 B DT PLGS Score 2% 200 AL & LR 7 B AR L2 RE R
APPIP 7513 175  Alco IP 7> 51X 173 D & w3 7 B3 57~ (Fig. 4A, Table 1-3),

LTRSS 7 BT AL R, kB S R RS S EER TV, FE
L7=% /37 &% Gene Ontolgy (GO) DfE#HEZ b &N T D L/ alE, AXRY v
Tat A, MlEHE S R EOEEBEN EBRbD (Fig. 4B), ZOH TRICHIZRE

2L SAVERE T D % VRV EIZHEH LIzl 2 A, MBSO AR, MlaEgne s Ff
DN EDORNT, BRI A K AL RN R 72 EMR G R IS LB R 2 R B
HAEE ENTWD Z &N 572, APP/MEIZ I Ephrin receptor 10, Collagen type 1,
IGF like receptor 1, ICAM-5 72 £ /3G F LT =, AlcaMNalZ 1 E Frizzled5, Netrinreceptor
unc-5, Apolipoprotein E, SynCAMS3, Sortilin 72 E23 & £ Tz, APP <0 Alca® KEE
TIVEN e DN TR 2 D BRI RO A X o ARG L Wole T = ) A TRHBILD
Z &5 (Alther et al, 2016; Korte et al, 2012; Ortiz-Medina et al., 2014; Wang et al.,
2005), APP & AlcaZs Zivb # /37 BEalnkd 25 2 & TR DA 2 Hili#l§ 5 B AE 2 £
DOTIERWNEE X, WD X /X7 BN APP, AlealZ K D8 FR#4E 4 1) 5 D>
fENT D2 LlC L, RE LY 7 EOHTYH AleawMi TP Ho 7B IEIE LTz
Frizzled5 (Fzd5) Z&KIZEH LTz, Fzd5 13 Wnt O BIRTH O | APk 56 R b ~ig 16
i, A T Wnt &GRS URIIRNIZ S 7 v B ARET 5 7 R E B O 5k %
NIETHD, 10 FEO7 7 IV —F RV ENFEL, ENENEBRFOEHALOM &
9% Wnt 77 FDEWIZ L » TR HHEE2 £ (Dijksterhuis et al, 2014), Zih E TIiZ
Alco?d Fzd3 ZHEKROEEZHIET 5 Z ENEIZ=0U F U IRZE RO CHis SvTn
578 (Alther et al, 2016), > Fzd K7 7 IV —ICBT 2 @& TR, v T A= 2—

10



0 TR N O . JR AT A X ARER LT T AR 72 & Alca RBE T VENIY)
TROLND 7 =) XA 7 EHP LT RPHRE S TWD (Sahores et al., 2010; Slater et
al, 2013), APP /Mg IP & Alco/)Miid IP @ DOC ¥ HHEHFIZE £ 5 Fzdb A V= A X
Ty MECHRIH LR L Z A, APP /MuIZY Fzds BAEE 2528, Alear Ml k0%
<EFENRTWE (Fig. 5A), L->TFET Fzds 12 H L. AlcowMNEM Fzdb 754K %l 52 H
ETDO0ENT 5 Z & T, LC-MS/MS CRIE L7z /378 )5 APP, Alca®#lsE/Ma
KTHDLPRFET D Z &I LT,

3-2 AlcosMNiIZ X % Fzdb DgiRefgtT

RHNZ Fzd5 28 Kinesin-1 2 X 28k 252 0F 2 OMENTT 5720, ~ U A0 H ik M
5y 2 U, Kinesin-1 5 5 CTodh 5 KHC |2k B2 HiiK %2 H\ T Kinesin-1 =227 L
v 7 A (KHC and KLC) % ffZ LM% L 3Lk S s/ MEaNIC Fzdb 235 £ 5 7> Western
Blot & CTEHT L 7o, #5%. Kinesin-1 OEUX & & $12, Kinesin-1 71— A% FAKTH 5 APP
& Alcand it L, 512, Fzds ok b B 57z (Fig. 5B), & 512 Kinesin-1 Dk
/INEIZ Fzdb W& END0MENTT 272, s/ Maiisy (P4 B43) % Sucrose % A)Hd s
DETHBELT- (Fig. 5C), Kinesin-1l O TH S KLC1 LHgkfidiy o X7 EThD
SYT <> SYP, VGIuT1, VGAT I fraction 3-6 IZJGfET 5 Z & 725, Kinesin-1 s/ Maix
fraction 3-6 IZ/AiLCW\5 LB 2 HIDH, Fzds (% Kinesin-1 ik /Ma & sy & [FERIC
fraction 3-6 |ZJRfE L T 7=, £ 7= Fraction 3-6 (2% mAPP & mAlca® Ji7E bR TX 7=,
mAPP & mAlcalZ fraction 3-6 LAZMZ fraction 13-15 (2 b9 < M S =23, Z X APP
& Alca?® P4 ESIC—HIERALTLE 9 Golgl Ko N Y —A7p Bk 72BN/ NERE
WZRTET 2720 TH D & # 2 b, fraction 13-15 (2434 D lads/ ME & 0 K& 70 Maic
t APP & AlcoMafET 5 Z L AR L T%, imAPP & imAlcait ER (Calnexin) & [Flkk
D3 &~ LTz, Kinesin-1 s/ Ma IP C Fzdb 23357k L7z Z & X0, Sucrose % & A i [
{7 Kinesin-1 #i5/Ma & Fzdd BIRTEE R L2 Z L1, Fzd5 23 Kinesin-1 /MaNIZE
FNLHIEETRELTND,

WIZ Fzd5 73 AlcalZ X DHFREGE %2 1) D DMENTT 5 12O~ 7 A PUREE R R N
231 5 Fzdb & Alea® JRTE % s du ik CghT L7c (Fig. 6A), I RTER 2 MEHT L 7255 2.
%1 80% DI {TEE R LTz, Fzd5 23 AleaD#hiZR/NMaNIZE £ d 2 L BN -7 (Fig.
6B), & HIZ AlcafkfEHY72 Fzdb ORI ATTHOI TN D OAMENTT 2729, shRNA %
AWT Alcax / v 7 # D (KD) L, RN Fzdb & @O I L v ER Lz,
£7 EGFP #El~7 % —& Ctrl ~7 #— L <& shAlca~7 ¥ — % HE A L 7=z T,
AlcaDMfAARICI 1T 23 Bl EZ E & L KD 23R 2 MEE L7z, AlcaZ KD L7zl TlE Alca
EOK 50% FE TN LTWD Z & &R Lz (Fig. 6C,D), Z DSA: F TR TIAAET D
Fzd5 O#REFES T2 DN 7 ZEEH LT & 2 A, Alcar KD U7 HIHE T3 B I
KN Fzds &3 LTz (Fig. 6E,F), 2N b OfERN S, Fzd5 1% AlcaMaiz L5
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SRR 2521 2 2 & AR STz,

DOV THAFR ARG~ DEE DV THENT L7z, ~ U ZAPUREG AR IE O dih 52 R F L2
Bk &% Growth Cone (GC) IXFEICH/NE TR SN L HLEE T 7 F o CTEMIND
JERIEC KB S, HFLERIZIE EE ° RE 72 & % & T vesicular pool 23F(E L, ME|ZH T
TIEE ORI~ L E e X R EROEOMAR 21T 5 (Fig. 7TA), Growth cone (233
F % Fzdb ORIELFHT LIZRER BUNEWR D+ THDF 2 —7 ) UBRET L0 E
JEROERIZ & JRTE LT, iz L 0 2 <o LTz (Fig. 7B), GCV [ ZH LD
veicular pool 2MFIET HENLIZIEAR BV . Z OMEDIXEIE S EA DR G % &
> TW%, Fig. 7B I3B-Tubulin IZfE A2 &b THILE LK TH H7- %, Fzd5 73 vesicular
pool EROMEEIIMFE CE vy, BAmZD LT 5T 6 LT GC 285952 & T Fzdb
23 vesicular pool (Z/FTET D Z L AR L T\ 5 (data not shown), &> T GC DOHLES

B D Fzds & AlcaD L FEE B LT (Fig. 70), % OfEFREhR CHR S - L RER
& Hfffp@it)%ﬁ':’## HULESCRIEE S, B CIERTEREN GBI T LTz (Fig
7D), Fig. 7C OHifg1% GC % Z #h 7 BlE LRI ANE O A OH X 5 &
HICERZEDhE THZELZEBE TH Y | vesicular pool D—F & J&0 Os/Na A @22 T
x5, Fzdbs & AlcolIHDLEIOH T vesicular pool & THBELE RTEIENE T,
Fzd5 & Alca?’ vesicular pool & & DJE CTHFET HEIGBEN-T2Z E0nh . GC i
%S N7 Fzds 1XEIT vesicular pool ~THE &b EHERI S5, MIlEE RO Fzd5 23
Wnt L#5E LNy 7 ARNEEAET 5 2 &, MlaEERmO Fzds &N KT HZ &N
T TICHESNTWD Z Enb, BT 7T uiZ)i U T vesicular pool 205 Fzdb % itk
5 Z L THEERE D Fzds &4+ 25 &2 b b,

X 52 Kinesin-1 (2 & » Tk X415 AleoMEWIZ Fzdb 03& £ OMENT T 5720
FERIZ~ U A = o2 —1 & PiB-tubulin HiA & HT Alcabiifk & Ht Fzd5 Hiik Tl LB-tubulin
IZEREBDETBIE L AT o7, TORER. GC OHLEIZHFET 2HU/NEITIH - T Alea
& Fzds BNLREEZ 5 Z LR Endz (Fig. 7TE), ZHUTEHZED D GC O HULER~Hfi% S
L5 Alcadfiit/MamIZ Fzds WEENDH Z L EZRL TN D,

3-3 APP/Nal Alca/INEDFE AT OFIRME

INETOREENS, Fzdb 1% AlcovMNEIZ L » THIZR L Z O 1. KD vesicular pool
AR SN D 2 E VR STz, LC-MS/MS TAE L7z Fzd5 73 Alcol & 2 iRk 252 1F
DA H NI EThHD I ENEHENT=Z £v5 . LC-MS/MS TlRIE L 7= APP, Alca
RS 7B I1E APP, AlcadiliZB it/ Malhk Th D Z ENFEFES -, Lo T APP
R Alcal IR, MRS T D A & o /7 BOWEICBEE T2 2 E RN -
72o L2»L. [T Kinesin-1 77— 3% FAK T H APP /IMa & OFEHAF OBIRVEIIH 57T
1720, &> TRIZ Fzdb 7% APP /MEIlZ X - T HEIEREE SN D O 5720, <~ v
Z ARSI DR P21 5 APP, Alca, Fzd @ =F O FE1EE T L7= (Fig. 8A),
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ZDFER, Fzd5 1L APP & b RfEZ /R L, APP L5 25%. Alcak # 35% DILRIER%
R~ L7 (Fig. 8B), & HIZ APP, Alca & #FTEZ 77T Fzd5 @ puncta @ 9 H 50% (3 Alca
HMo/Ma L | #30%725 APP Bl /MM & oL REEZ R L, D 20%1Z APP, Alcot O
=FHEREEZR LT (Fig. 8C), 2N O OFERN D APP/MaIZt Fzdb WEENTNDH Z &
Alco & OILJFERNEH N L, Fzds 13X AleoMETE Y < E@IEINTWND Z EMR
S,

& 5|2 Fzdb DOk E DT 217V, APP & Alca®D Bt & 4 iz L, APP & Alca
\Z &% Fzdb OEEIZOWT E LR 5T 21T -7, EGFP il & ¥ > "\ E e Tt~
APMREE AP R B S, iR h 2 BB T DR 2 Bl L7z, APP & Alcad ¥
VIR N e 5 2 L3 TIZH 500 Th 5 (Fig. 9A-D), AT OFE R Fzdb O F-¥ikH
JEI1X APP & Alca® I LZHEIOEE L 720 | Alcokk DL & APP £ IEE D "I
JEyAiz s Lz (Fig. 9E,F), ZOfEFRN S S Fzd5 1L APP & Alea/Maiz k- CTHik S
TWD Z EDHEND BV,

3-4 B L T-PRRICIIT B Fzdb DOEEART

APP & AlcovMNEix 3tz Fzd5 #dhFR#E 325 2 & Alcad’ £ 0 %< @ Fzdb Ok Z fHu
B SR KU D vesicular pool ~EE T D Z EAVR STz, Frizzled TR 7 7 2 U —(XMELIE
IZBWT 10 FifE, 575 Wnt iZoWTh 19 FEAFE S B Y . AW DA
BWTHEA OZERA - RPN H Y . TNENRROSEBIEEZ BRET L5201 T
W5, ZAVE THMRES MR 2 O TR O TE RN 331 B RENT 21T > T X 7243, Fzd5
%t APP, Alca & [FAERIZ~ 7 ZADIEVHIN O AT E TREALHER SN TR . AEHE T
BIEL TWBH EEZ 6D, A LIZHRRRICEBW T HFEEEC APP, Alcall L% Fzds @
BEDIT O TV D DM+ 5 Z LT LT,

F PR~ U ABRNICBIT D ZF ORIEEMNTT 572, R T O ER K
Th O, Ek/MaNBlEE LTV~ 7 RAE RN A2 D TR ek CElEZE L (Fig.
10A), Z OFEF., 2k TOMHT & [FERIC, APP & Alcad3Z N2 Fzds & LRTEA R L,
APP (359 30%. Alcaldf 40% 13 4LJRIET 2 Z EMHANNIZR D | BRE L 72MRIZB VT
Fzd5 13 APP /Mia, Alca/MaEIZ X » Tl #xE S hvd 2 &R &z (Fig. 10B),

I APP, AlcalZ & 25728 Fzdb ORI R ~D {TEZ #3925 DH>, APP, Alca KO
Y UAWIND, MRRERTH DT T ARG LTy 7 N Y — A AR L
D Fzdb EAMENT L7z, ZORESR, total lysate [281F 5 Fzds S HFIEEIZEL iiﬁiﬂo
7= (Fig. 11A,B), ¥ 77 b YV — ATk, WT <~ & & i L Cilj APP, Alca KO +
7 AT Fzdb BEXA EIZHA LTz (Fig. 11C, D), &£ - T APP, AlcolZ L A8k Fzd5
DREIER~DORTEEFIE L 5 5 Z L BN o7,
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3-5 APP, Alca KO =D R I F7 YV — AR OFEN

APP. Alco KO ~ 7 AR KIZIBUNT Fzdds &30 L CW2Z &b, RICFzd5 T
TED Wnt o 7 F /A DWW TN 21T o 72, Frizzled 5 2&1% 10 FJE73, Wnt (% 19 F¥HO
BIEFAYUATHEESNTEY, ZBEERE YT ROMAGDEIZL - TRRL V7T
JURRBE 2 VR MRS E, o{b. BB, TERETERLZ Hil#H 9 2 8ae 4 K> (Dijksterhuis et
al, 2014), Wnt & Fzd ZREOHFEAIZ L - T canonical #£# (Wnt/p-catenin £&#) & 2
>® non-canonical K (Wnt/JNK & Wnt/Ca2tfk) o072 < & 3 ORI AIEME L &
NHZ ENHNTH Y, Wnt/B-catenin #2813 GSK3BD AIEMALIZAE 5 B-catenin D= '
FALEI T LI=7 0T 7 Y — A K D50 S, B-catenin DIEN~BITTHZ & T
BERY 2 R B ORBIBNEINT 5 Z LR TH D, Wnt/INK £ Tl Rac OIEHEL %
S LT JNK ZiEME b L, Mgt ofllcEE TH L Z LR LNITR->TETND
(Huelsken and Behrens 2002; Habas and Dawid 2005), Wnt/Ca2+f&# CiL Wnt & Fzdb
DOFEAITEENHIREZNIZ Cazt 3 it AT 5 Z & ¢ CaMKII Zi5MAL L., ffaiiszs S s
BB OMIEIREIC R 595 Z L NME SN TV 5 (Habas and Dawid., 2005; Kohn and
Moon, 2005), F&AHNCIT B RHT7 5 Fzd5 14 Wnt3, 5, 7 LfEAT 2 2 & THilaNIZ Y
TINEAREL, WRTA XA WRME, 077 M= RG22 Ll
S TW5 (Dijksterhuis et al, 2014), fk~ v AMETH Wnt3, 5, 7 DFBLRRD 5
NTEY, Wnt3 X° 7137 L7 RT3 T 7 A/NROBHICE G425 Z & Wntb
IR I T DT AEICB 532 2 EAHADICIE R 5 TE TV DA, B L 7 4piz
CFTAHICBT D I NORKEOIEHALIZ Fzds BEE T2 0MIRIERMEHTH S
(Inestrosa and Arenas, 2010), X > T Fzd5 E&DJV 234 b7z APP, Alca KO ~ 7 A D
TF T Y= LB T IS TS 7 F VS ELR S 3025 2T L. BRI T Fzdb 73 & D
“/7“)‘/1/%1%&@%' BNZBE 532 D), F72 APP, Alcoll K D8k n v+ 7 AZH1F 5 Fzdb
DOIEFERBUET L D) DO T 5720, v F 7 MY —ABIGIZB T A%V 7 FVE
ZfRHT L72, £ Wnt/B-catenin fiftﬁ@iﬁ‘ﬁt“(“ffg?ﬁ)ﬁﬂj}ﬂﬁ‘%)B—catenm FlzoWnWTw
7 AP total lysate, ¥ F 7 kY —AEGRGEEZ{T o7 (Fig. 12), 3£i2, WT &L <

BRI SN oz, WRICY VR INK &IZOW T, mmHWMeT@Az7

SAT L INYT U R THDpbdD Y UEE L UL OEIINATRD =2 (Fig. 13A, B, C),
Fzd5 BN L TCWD Y7 b Y —AES TIIE R SN2 h-7-7-% (Fig. 13D, E,
F). Fzd5 S ROEI% L (IHORIKIC LD DO TRV EZEZBND, il T CamKII
DY UL LI OWTIRAE L 72 & 2 A, total lysate 125515 5 U (b L~ULIZ 28 01T
o123, Alca KO~ A2 F 7 K Y — AEFICBWTY UL L~V DK F A B4,
I HIZAPPKO v 7 RZBW T H AR A A HiLTe, &> TAPPKO, Alca KO ’\7‘71
T Y = AT CaiRBEOIEEPMET LTV EERHILD, I OMEHTIC
APP & Alcall K 28k C Fzdb O v 7 ZENTHIT 2 RTENXHIE S 4. £ OfER Fzds T
D Cazty 7P NaREI L, T T AR T 7 R 2 X AZHIHEL 5 52 L 2R
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4, B

ZMJ} TIX APP & Alco gk DFEAm # v 237 OIRIE & . APP. Alcali] TOFE A fif
HIZER L TRT 21T > 72, LC-MS/MS #7226 APP /M, Alcov M AsFRiR iz
F%ﬁﬁ“é*ﬁﬁﬁﬁ YR BEEIET D ERHNIRY | EBHIT Fzd5 IZ oW TR AR
BT L7zfE SR, Fzdb 1% AlecoK 7R 7228358015 2 5 17, Growth cone @ vesicular pool ~#ii%
INDZEMBH BN/ 5T, RIT APP /M & AlcovNa OFE i ORI DUV THEGE L
ToAES. Fzdb 13 APP /NI L 28t 21T 2 b DD, Alcad L W %< @ Fzdb % #iikd %
ZERMLNTIe 0T, S BITHREA L CMRERICE N TS APP, Alca?’ Fzdb Z @ik LT
BY ., MRERICE T D Fzdb OREEZHIET 5 2 & T Fzds B EO Ty 7T Th
% pCaMKII L~ LOFFIIEEGT 25 Z L 2 b0 Lz,

APP /I TP 0 AleavMa TP OFERS 2 E THL IR > TWAD L 91T APP &
AlcaZS B TR S AL/ MRS EHETHSH Z L b nd (Fig. 3B), LC-MS/MS #
WC/NEND & R ERIEEZTST-REFRE S APP & Alcad™ll FH OFE A0 & 737 % i

ELIDHZELERLTVD (Fig. 4A), L L., ARFER LA m Y v 37 8 Fzd5 1%
LC-MS/MS DOfiEHr7n 5 Alcakf BAIZFIE SN & 7 ETh 503, Western Blot 15T
M U772 BRI2iE, AleosMa & el 32 &b 7e b oo APP /MaNIZ b & Tz (Fig.
5A), X DITHEOIE YR K D RIEMRITCH APP & Fzdb 239 25% 3L RTET 5 Z & 43
IRENTz, ZAUT/AMEN Aleco MEIZE FD Fzds O RN H OO, APP /MMEIZ K-
THifikEn5 Z L a2RLTW5, LC-MS/MS Offtt T APP /NMah & Fzds 25k S /s
Mo T=DX APP /NMEWNIZE D Fzdb BN Do zizbiZ &2z bnb, LinL,
REFR ARSI T AlcaZ BT/ v 7 X 45 L HR o Fzds BEXNAEICHA TS
Z LR, APPKO w7 2 Alca KO ¥ 7 ZAD L F 7 b+ — Al 5y T Fzd5 8258 L Wnt
7 FNATIEM SIS pCamKIT LV ME R LTV e Z &b, APP & Alea’ Fzdb

DWGEZ B AHVICHHIE LA 5 O TR, ZRENDR 2 OBERET Fzd5 Ok 4 Hil{# L C
Wb EBZLND, RBFFRIE—DDOEHM & /3T BRI D T — TR K> Tk
DHENDZ L EZRTHEDOTHY, X NRXTEOREN L VEMECHBH I TS Z &

ERETL5HDTHD,

3% 2 9 D RERE 2 FF o # LN B L LT RabGTPase % RV ENZETF b b, Zh
% TIZ Rab1l #EARID AleaMENSTEE L, NEFTHEE SRR 23210 5 L) 2 L3 S h
T % (Steuble et al, 2010), Rab11IZFICY YA 7 U T B — A~k % il {8
9% RabGTPase Th 5, AL TIL Alca /Ma IP OFfER, Rab3 <° Rab10 DRSS
it 47z (Fig. 3B), Rabll &G/ ME D [EIEAME N O (X6 /N ] 53 O G BG5S

16



vesicle TP OFRIZ WD HURDE W EIN T E D/MaOFERIZET 2720 Th b L E R
535, Alco/MaiZiE Rab3 X° Rabl10, Rabll #i&HO/NNaNFIETDH I Enb,
RabGTPase 23 5aH L C/INaiigios 2 619~ 5 AT HEMESC, Alca/J\H@b§%§§ﬁ@ﬂ‘/Vﬁ*5 % FE
\Z/NIEERE AT O ATREME E 2 B D, RabGTPase # VX7 EH DI b 1 — A Z KRS
Kinein-1 il U U EE{LC, 7 X 75— 2 2 X7 B OREEIT X0 sk 3 il ﬁﬂéﬁ”bé Z LR
Bl &4 CT& 72 (Chiba et al, 2014b, 2017; Sobu et al, 2017), 41 RabGTPase # v /37 &
(ZFR 3" Fzdb <° APP, Alco.d> /)M ik % il 9~ 5 Bt o & o X7 B O T 2 & T,
APP & Alca® Fzdb ik % Fa70 28885 THIEI L 5 2 0G0 GET 5 Z L BN H[ERIZ/e 5 Th
59

=7 hURZ BTN D Alca? Frizzled 2 BE 7 7 2 ) —D—>ToH 5 Fzd3 Ol
BRI 2 2 LmESN TS, Fzad XFKRIT 10 FEEFAE I TERBY, EHIZ550
P77 7 V=SS (Jones, 2015), Fzd ZFEERIZH 7 7 7 2 U — B TRIEBALSC
%ﬁﬁ#ﬂ;ﬁﬁ)iﬁé ERVKO v~ 7 RAE WD b7 7 7 U — [ CRBBNILE
PERRONBRNT EnD, ZNENNERROIMELZFFoTnDH B LN TS, Fzdb &
Fzd3 13%7 77 I U —N8Rp->TEY ., FFIZ Fzdbs PHEAEMN D adult 72~ 7 A £ THREL
DIERE, BINT 2 0lzxt L, Fzd3 OFRIBUIMAEMICRE LTS Z L2 5 Fzd3 135:C
L‘%iﬁ;ﬁc: BT OMROEKICEE THDH LEX HND, Alcad® Fzds & Fzd3 Ol )7 Z k4

AIREMENZ X HAIVH D, AR OB CTERI S Ut D OB 60 TiERwn, o~
7 2 U =1 b AEERIZ Aleall & - THik S5 O0MENTT 5 2 & T, Fzdb ZH R OEED

EWDS AlcovMa~DOFE R ORBIBERE A R 2 FR00 2 B2 bivd,

B R RO ~IIE S D X R BEITE T AL DR @R S, Bk M E2 BT %, APP
Ma s AlcoMaiZ e Zn HMT/MAZIZRT 2 b OREHTHY | GV IR TER 2%
T ENREIND N, ORI O TRV, Bk Ma~DORE I & /37
BHOBEHERED —> L LT, /IMIBRICEREISRHESET 52— N T ERT X H
— 2 U RTENEET B2 ERHAMNIR o TE TS (Guo et al, 2014; Nakatsu and
Ohno, 2003), & b B < fi#fr STV 5 D1 Adaptor protein (AP) complexes TdH 5, ~T
o EATHEET 2 APIZZNETIZ S MEARESEBY , EIZ7 A »ra— Eo
FEAmENC R G-9 5, AP -2 ITfMfaERm D= R A h—2 23 2/ Majg kA filiE L,
Z Ol AP-3 725 AP-5 (L= /v /MWE:/ R — KRS i~k S 5/ MO TE K
Z 495, AP complex [T/MEZIFIZ FITBE S X7 B ORI R A A > OFFE DELS

Rk U CHEMERT S Z & TRAM Y VX7 BEES SE, BAWORJEZT> T 5,
AP complex |ZIFEBD & RV EREE YA EBFEL, AT 5ES LN/ ->TE
TW5, ZALETIZT AP-4 28 APP @ C KEML & G L K06 O/ Nz pkGEpNIZ B 5
THZERHESINTWD, LrL., AP complex X5 Ff L FRIESNTE LT, D
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FoH) % 385k LRI fir & L X B2 Z E DB L MNITR o TNDR, = KV — AR
Uy —2A MR~ O ERENRGEEM D 0L TH O | i K~k X
NEHEL DX NRTEEBRTHIAI=ZRALTHD LIEEZIZS VW, ZTNETIZIZ T A
Vya—MhakEora s I 7 AEMITOITELDR, 2 OF /N7 B 2ERT

XDHA—NFURTERT AT HE =R NTE FOMA D =X NIRBHTH D, A
2 X DOIRBIEREZ I ST D720, K/ MENIZ ED X 5 ki & v
INTENEEND DRI HED DVLERH D,

Fzd5 X Wnt3, 5,7 &AL Wnt > 7 F L &2EHEALT 5 2 ENTTIZE BTV 5, Wnt3

TIZREAT 5 Z & T Wnt/B-catenin fRESIEME(L L, Wnts Lf5HT 25 & Wnt/JNK &
Wnt/Ca2HR B NG LT 2 Z E A STV d, AL mRicB T ot 350
Wnt & Fzd5 3 EH L T 5I2HBH 59, APP & Alca KO ~ 7 ALl L=+ 7 k
Y — L5y ClE Wat/Ca2Hik g T D701 CToh 5 pCaMKIL D U gl L~V DR T D A H
M &Nz, ZhE THRESNTWD Wnat ¥ 7 T WE EICHIREEEEGIa Z S 4
WIZRBIT DT CRHESNTZERTH L7720, adult 7o ==2—1 > Tt Fzd5 O Tty 7 )
LD HH Wnt/lCa2fR N EETH HAMREMENR B 2 bitd, LML, adult R==2—a |Z
BT 5 Wnt/CazH & DIEHALIZAR 2 b ) 7 ZHFAET 5 Fad S RIEDMRE N s ST
WBDHT, 7L F 7 AT Fzdb 5 Wnt/Ca2tiR g & #1352 IB & Tl 22, £72,
A L T2 SRR I 36 1T 2 & 7 A AT TR M 5 7 ERIEHRAFRIIS R T BAROTENE
BHE SN D56, 7 MY — LB T T 57200 TIE S 7S LV OiEHEIREE R T
XRWATHEME L B D, AWFIE T Fzdb D3k L 72 R E K D Wnt/Ca2+#R B OG22 1 5 W]

BEMEDNSRIZ S L7223, A RIOFERN 7~ Y — AEIZEB T 5 Fzdb O IZH R L7
DT B DN, Wnt/CazHR & o 7 F AR DIEME(RIZ Fzdbs AEG-T 207 EH A5
FEMT DI LEL T D D,

AL TIX APP & Alea MR TERIZ B G- D At A Mk 35 2 & B NS LRI
Fzd5 23\ TiX APP & Alca® i 1 — TS24I K o TR RIER I S D 2 & 3 H
MR oTe, THETH—O I —IZHFRIC K DAk DT IEN < O fThh T
7o, RO — AZEFRIZER L THREZIT > TO LI RV, fOFERfmZ 37

HICBWTHRBICEEO I — IZ BRI L > THIE SN2 O+ 5 2 L T, 5%8
%@&ﬁﬁ%k%%#k@iﬁ IZHIE S D D0, EDX ISR S VM E KT DD
MEHONZL TS ZENAETH D LB HND,
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5. EBRFIE

51 Hufs

anti-APP C-terminal rabbit polyclonal antibody (G369), anti-Alcadeina C-terminal
guinea pig polyclonal antibody (Col90), anti-Alcadeino. C-terminal rabbit polyclonal
antibody (UT195) and anti-KLC rabbit polyclonal antibody (UT109) were described
previously (Oishi et al, 1997; Araki et al, 2007; Sobu et al, 2017). anti-KIF5 mouse
monoclonal antibody (H2) was provided by George S. Bloom (Brady et al., 1990; Pfister
et al., 1989). Following antibodies were purchased from the indicated suppliers:
anti-APP (N-terminal, 22C11, chemicon), anti-Frizzled5 (Y500, Bioworld Technology),
anti-Calnexin (Stressgen), anti-EEA1 (BD Bioscience), anti-GFP (MBL), anti-LAMP1
(1D4B, BioLegend), anti-Actin (Merck Millipore), anti-o-Tubulin (10G10, Wako),
anti-Neuron-specific beta -l Tubulin (TUJ1, R&D Systems), anti-MAP2B (BD
Bioscience), anti-N-Cadherin (BD Bioscience), anti-Flotillin-1 (BD Bioscience),
anti-Rab1B (G-20, Santa Cruz Biotechnology), anti-Rab3C (N1C3, Gene Tex), anti-Rab7
(D95F2, Cell Signaling), anti-Rab10 (Bethyl Laboratories), anti-Rabll (ERP787(B),
Abcam), anti-Synaptotagmin (BD Bioscience), anti-Synaptophysin (D-4, Santa Cruz
Biotechnology), anti-Syntaxin 6 (BD Bioscience), anti-VGIuT1 (SIGMA-Aldrich),
anti-VGAT (F-2, Santa Cruz Biotechnology), anti-VAMP2 (D601A, Cell Signaling),
anti-B-Catenin (BD Bioscience), anti-phospho-SAPK/JNK (Thr183/Tyr185) (G9, Cell
Signaling), anti-SAPK/JNK (Cell Signaling), anti-phospho-CamKII (Thr286) (D21E4,
Cell Signaling) and anti-CaM Kinase II (6G9, EMD Millipore).

VT REZ 7 ry MEZAWE KA

anti-mouse IgG HRP-linked species-specific whole antibody (GE Healthcare)
anti-rabbit IgG HRP-linked species-specific whole antibody (GE Healthcare)

anti-rat IgG-HRP-linked species-specific whole antibody (GE Healthcare)

anti-goat IgG-HRP antibody (Santa Cruz Biotechnology)
HIERBE AR AW ZRuE

Cy3-conjugated AffiniPure Donkey anti-Guinea Pig IgG (H+L) (Jackson
ImmunoResearch Laboratories)

Goat Anti-Rabbit IgG (H+L), Alexa Fluor 647 (Abcam)

Goat anti-Mouse IgG (H+L), Alexa Fluor 488 (Thermo Fisher Scientific)
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5-2 < U RMOMAESEE
s/ MEE S OFFRL - Steuble et al. (2010) TR LNTZFEE —BEE L THW, ¥
ARl 2412 3 ml @ sol A (5 mM HEPES pH 7.6, 320mM Sucrose, 1 mM EDTA) % /il
Z T Dounce Homogenizer C 10 [F]7E 4 AL, 1,000xg, 10 min TiE/l»%, sup (S1)
& pet (P1) Z[EN L7=, S1 % 11,000 xg, 10 min 3.0 L., sup (S2) & pet (P2) % [AlU%,
& 51282 % 40,000 xg, 4°C, 40 min izl L sup (S3) & pet (P3) Z[EIY L 7=, S3 % 166,000
xg, 60 min =%, sup (S3) & pet (P4) %A L7=, P4 #4y% Buffer A T 1 FEfH
rotate L. s/ Mamiy & Lz, FEIGO % /37 R % micro Lowry (A CEREL, V=T
AL Ty METIE 10 pg/lane & 725 X H I LT,
VT b Y —AEGOFE - Carlin et al. (1980) TR o7z Fikd —HZAE L THWT
W5, 10 HEOBAR < 2% EFLE FRIZARET T4 XL, 1000 xg, 10 min Tzl
#%. sup & & 5{Z 13,800 xg, 20 min 10> L pet (P2) Z[AUL L7=, P21Z 1 ml ® solA %N
Z. Dounce Homogenizer T 7 [B]7RE ) A XA L7z (P2), = LEIZ3ml 2 1.2M, 1.0
M. 0.8 M sucrose # &#E4a, D k2 P2 % HJE L. 82,500 xg, 2hr (Beckman SW41Ti rotor)
=0 L7z, 1.2 M sucrose & 1.0M sucrose DSt 1 ml Z[EUN L, > F 7 Y — A5 & L
Teo B UXT EREZITV, micro Lowry (A CERE L, WB. CfE#T L7z, ERCEAEIZATon
ice £ F. Protease inhibitor (PT) mix (5 ug/ml Leupeptin, 5 ug/ml Pepstatin A, 5 pg/ml
Chymostatin) /77 F C{T-> 7=,

5-3 SEILMEIEIC X S Hs/MaoEIR

APP/NE Alca/MEDEIX —1 4> 7 /L3720 60 ul ® Dynabeads Protein G (Invitrogen)
L 6 ug OFL APP Hilk (G369) E£7-13H1 Alcadifk (UT195) % 1 ml ® PBS (10 mM
Sodium Phosphate buffer, pH7.6, 150 mM NaCl) F*C/EFI L. 1 B[] rotate L7=, B —X
% PBS T 2 [MI¥eyst4, ®s/ N sy 2 250 ug Mz.(0.5 pg/ul in PBS), 2 hr rotate L 7=,
v — X% PBS T 8 [0] wash %, 10 ul OF A F v a— g+ b U v A (SDC) &K
(5%SDC in 25 mM NH/HCOs) #/Nx T 5 MiEfi L7z, EiEZEIE, b9 —ER C#
EZ# 0 R L CEIIZ L7=# 20 ul % SDC eluate & L7-, X525~ 7-E— X SDS & H
. (5%SDS in 25 mM NHHCOs) %% ERd & FEOEMETEYL L725 20 ul % SDS
eluate & L7-,

MS fEHT DY F AL —SDC eluate ¥ 7L % 5 4y L & ¢ (100 mM DTT, 25
mM NH4HCOs, pH 8.0, 56°C, 30 min). 7 /L% /L{t. (55 mM IAA, 25 mM NH.HCOs, pH
8.0, Y, 20min, RT) L. 0.5%SDC EEIZ/D X 5 IZ# %, bVU 7T ik (0.5 ng,
37°C, overnight) L7-, PTS #: (Masuda et al., 2008) ZHAWT, U RIRB W 9D
SDC #fE LTz, o7 i 7 4% — (020 um) (i@ L, JBEFCTRMELY 7L e L
7=
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xR T7uny NAOY 7 NVFHEL—SDC eluate & SDS eluate ¥ > 7 /L%
SDS-Sample Buffer F1C 5 /pffi&Ew L. EFEEF & L,

5-4 LC-MS/MS % B =/MaRN ¥ > 737 B DR ey

LC-MS/MS fi##r —iifl L7=% > 7L ACQUITY UPLC (Waters Corp., Milford, MA,
USA) & Xevo G2 QTof (Waters Corporation)z VN CHENT L7, (L O > 7 i
nanoACQUITY UPLC Symmetry C18 Trap Column (75 pm x 20 mm, Waters
Corporation) T & Biti% . ACQUITY UPLC HSS T3 Column (1.8 pm, 75 pm X 150
mm, Waters Corporation) %z VT L7- (fii: 300 nL/min, 77 2T k: 0.1%XHR,
5-40% 7 & b= F UL, 80 47), MSL LT=FEBRE 5 AT 72, MSHMTIIAR YT 74 A
£ — |k (source temperature: 120°C, capillary voltage: 3.0 kV) T Data-independent (MSF)
AT 24T o T2,

& 7 BORE—LC-MS/MS fifght T bivic7 —# % PLGS (ProteinLynx Global
SERVER Ver. 2.5) Tt L& > X7 EDOIEE%1T-> 7= (Peptide Tolerance: Automatic;
Fragment Tolerance: Automatic; Missed cleavages: 1; False positive Rate: 4), # > /37
B 5 — # ~— A mouse taxonomy (Uniprot) % v 7=,

W& L 7= % v /%27 &L PANTHER (Protein ANalysis THrough Evolutionary
Relationships) ¥ A7 A& HWTHHELZ,

5-5 ~UARMEEROVEBREAROREE

~ U A KB B OIS O PSS L E15.5-16.5 ~ 7 A M & VTl L7z,
Chiba et al., 2014 TR L - FiEZ k2 L THW, #lfaiX poly-L-lysine T2 —
T 4 > 7 Li=F % 73— (Nalgen Nunc in Thermo Fisher Scientific, Rochester, NY) |
ARG HIZIT 4 X 104 cells/em?2, kive imaging X°/ v 7 X U UENTHIZIZ 8 x 104
cells/cm2 CHEfEL L. 2% B-27 Supplement (Invitrogen, Carlsbad, CA), 4 mM Glutamax I,
5% heat-inactivated horse serum % & ¢ Neurobasal Medium (Life Technologies) ™+ CH%
#lic, N7 A7 2733 E DIV 34 =2—1 U T, ANNBMET 2 A 7ol
ERT AT 27 a %16 KM, ) v 7 XD CHIBOBIEIZ N T VAT =27 v a 1% 24
HFE OIS TIT o 72,

5-6 HOLMBEGAL

DIV 4-5 O~ v AfMREEEMRMILZ 4%PFA/PBS T 10 43 E L. 0.2% Triton
X-100/PBS H1°C 5 /i@ LB 21T > 7=, 1% goat serum/PBS T 10 /pfil7 2 v ¥ 7%
1T o724, anti-Fzd5 X% anti-Alca (Col90) . anti-APP (22C11) k& Er7 my ¥ 7
P TAC—WoA v Fa—a Ui, Wl ZIREUAZ SOS S 70, #Otmig 3t
%85 (BZ-710X; Keyence, Osaka, Japan)% i\  CHf5% L. Imaged (National Institutes of
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Health) CH#EAT 217> 7=,

5-7 ANHTEAMEE A F o il PR E B AR AT

DIV 3-4 O CEEZEMFH NI Lipofectamine 2000 (Thermo Fisher Scientific) % fu T
TIAIRE NIV AT 2 v ar L, 16 REHIC 2K A BEME(CL Nikon, Tokyo,
Japan) CT#IZ2L7=, #BZUL 5%C02 Kt 37CA > F 2~— 3 UFMF ¢, Nikon CFI
Apo TIRF (100x, NA=1.49 in oiD Zxf# L > XL L THVY, 488 nm O L —H—J% T
B E1T o 72, HifR1X Cascade650 CCD # A Z (Photometrics) THuf% L, Metamorph 6.1
Y7+ =7 (Molecular Device) & W THEAT L7-, HREMMTIZ. Track pts & .
Exposure time % 200 ms & LT 5 7L —ADEHoOEELZHH Lz, A E7 T 7%
Kymomaker ¥ 7 b7 =7 (Chiba et al., 2014) % f\CTERL L 7=, @S BAMEE 2 -
BLE2 L RATIZAGIEE K KPR eim A Al bt MlaBERE R P IEE B AR O
JEEIZ L0 RIBFFEENREO b D2 LT 7,

58 cDNAZm—=V27L 7T A FOMEHR

~ 7 A Frizzle5 cDNA (585 amino acids, GenBank accession number NM_022721) %
P56 ~ 7 A S L 7= cDNA % template & L C. KD T I ~—ZHNW T/ n—=1
7 L1= (5-GGGGTACCGCCACCATGGCTCGACCCGACCCGTC-3’ and 5- CCGCTCGA
GTACGTGCGACAGGGACACTTGC-3 ), fER L7277 A Ry —2 = v v 7 &2ATU,
AN EROI N L 2R LIz, LY A Ly MERITFTR LT,

pcDNA3.1-hAPP-GFP & pcDNAS.1-hAlca-EGFP 3 Araki et al., 2007 (ZFC#i,
pSuperm-AlcalE nucleotides1174-1192 (5-GAGACAATTCTCTGCAGTT-3) #IEfHy & L
THEfI &, Nakaya et al., 2008 (ZFE# D FiETHELL 72,

59 < U AAFEHREIROFM L Bt R AL

~ 7 ZAALE AN O O S Y (0T Spiegel et al., 2007 ([CER#EOFEE B LT o7, 3
DA~ T ADB B EZTY H L, 4%PFA/PBS, 4°C4&: T T 3 KFfEEE%. 30%
Sucrose/PBS T—WufE#a L7-, 3-5 mm %A XML, 2T A FETHRZIZESLEZDOL
JARZ L7, 0.1% Triton X-100/PBS T 10 4r[HZEiEALEE 21T > 72 1% 5%goat serum/PBS T
30 7 ey X7 Lz, anti-Fzd5 & anti-Alca (Col90) HifA., XX anti-Fzd5 &
anti-APP (22C11) $iikx Gt 7 v v % 0 ZHHP T AC—BA o F 2 X— 3 L, HE,
TRPURE SOS S, SRR IXEOEBRMEBE(BZ-710X; Keyence, Osaka, Japan)%
THAS LT,
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Table 1-1. List of proteins co-immunoisolated with APP vesicles listing the gene name, Accession

number, number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
P01942 Hemoglobin subunit alpha Hba 8 59.15
A8DUV3  Alpha—globin Hbat1 8 59.15
Q99KF1 Transmembrane emp24 domain—containing protein 9 Tmed9 7 35.74
Q32P04 Keratin 5 Krtb 9 16.9
P46460 Vesicle—fusing ATPase Nsf 21 25.81
P0OCG49 Polyubiquitin—B [Cleaved into: Ubiquitin] Ubb 16 30.82
Q3U7X9 Putative uncharacterized protein Ap2a2 25 24.09
Q8BJ40 Putative uncharacterized protein Gm6498 11 60.77
P50446 Keratin, type II cytoskeletal 6A Krtba 5 7.23
Q8BGZ7 Keratin, type Il cytoskeletal 75 Krt75 4 9.44
Q3UV11 Keratin, type II cytoskeletal 6B Krt6b 6 8.3
Q8R1V4 Transmembrane emp24 domain—containing protein 4 Tmed4 6 34.8
P63011 Ras-related protein Rab—3A Rab3a 9 25.91
Q3USC3  Putative uncharacterized protein Rab4b 6 26.37
Q8BPG5  Putative uncharacterized protein Rac1 8 30.73
Q3U561 Ribosomal protein Rpl10a 8 27.65
Q50HX3 RAB14 protein variant Rab14 9 53.3
Q8BRM8  Putative uncharacterized protein Rab26 4 31.15
QOPD10 Ras-related protein Rab—43 Rab43 6 26.19
P60335 Poly(rC)-binding protein 1 Pcbp1 11 32.87
Q3TYB1 Putative uncharacterized protein Rab15 13 10.38
Q544ES8 Ras-related protein Rab—37 Rab37 5 18.83
P61027 Ras-related protein Rab—10 Rab10 10 26.5
QOPD62 Ras-related protein Rab—3B Rab3b 5 10.05
Q8BHC1 Ras-related protein Rab—39B Rab39b 7 16.43
Q3TU26 Putative uncharacterized protein Rab3c 6 9.78
Q3UHW5  Putative uncharacterized protein Rab8a 6 16.35
B2RRN5 Ras-related protein Rab—4A Rab4a 4 5.16
D3YWLT1 Ras-related protein Rab—3D Rab3d 4 10.38
A2CG35 Ras-related protein Rab—12 Rab12 7 11
Q923S9 Ras-related protein Rab—30 Rab30 7 17.24
P61079 Ubiquitin—protein ligase D3 Ube2d3 2 16.33
P62838 Ubiquitin—protein ligase D2 Ube2d2 2 16.33
055143 Calcium pump 2 Atp2a2 18 19.54
Q5MIL7 40S ribosomal protein S17 Rps17 7 38.52
Q5M8Q0 Ribosomal protein L15 Rpl15 4 15.2
Q61990 Poly(rC)-binding protein 2 Pcbp2 8 19.61
A2AJ95 NIIVIDA. receptor synaptonuclear—signaling and neuronal Nsmf 9 14.82
migration factor

E9QAZ2 Ribosomal protein L15 Gm10020 4 15.2
Q6IWE3 Glyceraldehyde—3—-phosphate—dehydrogenase Gapd 3 17.71
P57722 Poly(rC)-binding protein 3 Pcbp3 5 16.44
J3QK04 MCG67952 Gm7808 2 125
E9QNPO KxDL motif—containing protein 1 Kxd1 4 6.9
Q642L7 MCG13441 Rps27a 4 10.26
Q66JP1 Ubiquitin—60S ribosomal protein L40 Uba52 4 12.5
Q60928 Gamma-glutamyltransferase 1 Ggt1 16 125
P60764 Ras-related C3 botulinum toxin substrate 3 Rac3 6 14.06
Q9Z1R9 Trypsinogen 16 Prssi 4 29.67
Q80TL6 MKIAA1042 protein ranIAA104 14 9.82
Q8C132 Putative uncharacterized protein Glt28d2 3 14.55
E9PX10 Putative bifunctional UDP—-N-acetylglucosamine transferase Alg13 3 2199

and deubiquitinase ALG13
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Table 1-2. List of proteins co-immunoisolated with APP vesicles listing the gene name, Accession number,

number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
VI9GX06 Protein Gm11214 Gm11214 4 6.56
Q05144 Ras-related C3 botulinum toxin substrate 2 Rac2 6 40.1
Q3V065 Putative uncharacterized protein Gm1698 5 33.73
B2RXU3 ADP-ribosylation factor—like 6 interacting protein 6 Arl6ip6 2 20.8
Q80TY7 MKIAAQ0515 protein Prrc2b 10 5.36
Q6PD31 Trafficking kinesin—binding protein 1 Trak1 13 9.9
Q60610 T-lymphoma invasion and metastasis—inducing protein 1 Tiam1 26 9.68
F6W8R9 Nesprin—2 Syne2 35 7.91
Q3UJB9 Enhancer of mMRNA-decapping protein 4 Edc4 19 10.95
G3UZX4 Casein kinase II subunit beta Csnk2b 2 8.17
Q3TII3 Elongation factor 1-alpha Eeflat 8 36.15
A67146 Fructose—bisphosphate aldolase Aldoart1 11 27.21
Q8C4Q1 Putative uncharacterized protein Ccdc174 3 20.61
E9Q210 Tyrosine—protein phosphatase non-receptor type 4 Ptpn4 2 32.58
P17182 Alpha—enolase Enol 18 23.27
F6QJ09 Protein Gm10203 Gm10203 4 36.36
Q545V3 Gamma-—-enolase Eno2 14 6.45
Q8BY33 Putative uncharacterized protein Ipp 2 4715
E9QKRO Protein 2010300C02Rik Gnb2 9 11.26
ATDTGS Protein OIfr392 OIfr392 1 43.1
EOCYM8 Tyrosine—protein phosphatase non—receptor type substrate 1 Sirpa 20 13.84
Q4FK59 Eno3 protein Eno3 10 7.83
F6Z6A5 I1Endoplasm|c reticulum—Golgi intermediate compartment protein Ergict 9 9784
E9QOUS IGF-like family receptor 1 Igflr 3 20.55
Q8BLA7 Putative uncharacterized protein Phf3 7 5.93
Q8C985 Neurexin—3-beta Nrxn3 4 6.17
B2MWM9  Calreticulin Calr 13 20.91
Q3UY32 SNARE-associated protein Snapin Snapin 5 49.26
P05202 Transaminase A Got2 10 17.44
Q3TU38 Putative uncharacterized protein §6R:|?005L0 22 46
J3QMN4  Thioredoxin reductase 2, mitochondrial Txnrd2 10 11.2
Q3U227 Putative uncharacterized protein Zfp395 5 15.16
055082 Tyrosine—protein phosphatase non—receptor type 20 Ptpn20 7 11.74
QOVBRS8 Growth arrest specific 7 Gas7 10 12.11
Q99JV4 Brpf1 protein Brpfi 10 7.79
035082 Klotho Kl 15 5.33
Q6AXG6 Kank1 protein Kank1 15 5.74
Q9DAF3 Protein DDI1 homolog 1 Ddil 10 21.57
P62918 60S ribosomal protein L8 Rpl8 5 13.62
E9Q9E7 Centriolin Cntrl 31 8.43
Q80UB9  MKIAAO172 protein ;‘KIAAm ! 11 6.53
Q99KO08 ATP-dependent 6—phosphofructokinase Pfkm 17 10.13
E9PV87 Protein TALPID3 Talpid3 17 6.78
Q8VD37  SH3-containing GRB2-like protein 3—interacting protein 1 Sgip1 13 1.57
E9Q3Y8 Protein Gm6811 Gm6811 10 18.82
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Table 1-3. List of proteins co-immunoisolated with APP vesicles listing the gene name, Accession number,

number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
P21271 Unconventional myosin—Vb Myob5b 36 495
Q811P8 Rho GTPase—activating protein 32 Arhgap32 39 7.23
E9QOE2 Protein 2700049A03Rik §7R?|?049A0 14 7.19
Q6A042 MKIAAQ0586 protein 6mKIAA058 15 7.64
E9QAU4 Sickle tail protein Etl4 26 2.35
Q3TV27 GABA(A) receptor subunit rho—2 Gabrr2 7 9.12
A2AQ25 Sickle tail protein Skt 27 242
E9QIHG6 Zinc finger protein 451 Zfp451 18 3.57
Q8R429 Calcium pump 1 Atp2al 15 11.17
Q9CUM4  Putative uncharacterized protein Dnm2 13 10.14
A2AIV8 Caspase recruitment domain—containing protein 9 Card9 15 12.69
B1AR10 Protein MIIt6 MIIt6 17 14.43
A2AUY4 Protein Baz2b Baz2b 30 1.77
P41230 Lysine—specific demethylase 5C Kdmb5c 21 483
Q60625 ICAM-5 Icamb 16 13.52
Q3UW86 Putative uncharacterized protein Phip 4 6.83
BORO019 Ral guanine nucleotide dissociation stimulator Ralgds 5 21.05
Q8BYG9 Ephrin type—A receptor 10 Ephal0 9 9.14
Q6NXI6 Regulation of nuclear pre-mRNA domain—containing protein 2 Rprd2 17 3.61
Q3US81 Glycoprotein m6b, isoform CRA_f Gpm6b 4 7.64
F6TMZ3  Epididymis—specific alpha-mannosidase Man2b2 4 10.73
Q6XK24 Membrane—bound maltase—glucoamylase Mgam 9 7.46
M1JB08 Fer—1-like 5 protein Ferlld 6 7.89
Q91VR5 ATP-dependent RNA helicase DDX1 Ddx1 10 10.14
P62631 Elongation factor 1-alpha 2 Eefla2 13 9.5
Q91VB1 Chymase 2 Cma2 4 10.98
B1AS47 Zinc finger protein castor homolog 1 Casz1 5 22.43
Q91ZJ0 Crossover junction endonuclease MUS81 Mus81 8 9.07
Q3UV17 Keratin, type II cytoskeletal 2 Krt76 8 2.86
Q8K040 BC048546 protein BC048546 3 7.37
W4VSN8 MCG1026354, isoform CRA a Gmb114 16 19.93
Q8BMF4 Dihydrolipoyllysine—residue acetyltra'nsferase Icomponent of Diat 10 12.77
pyruvate dehydrogenase complex, mitochondrial
Q3UFI7 Putative uncharacterized protein Nup205 14 9.01
Q924717 E3 ubiquitin—protein ligase RNF31 Rnf31 16 2.35
Q9ER99 Regulatory solute carrier protein family 1 member 1 Rsclat 8 15.98
QOPD42 Rab13 Rab13 7 7.43
Q3TU64 Collagen alpha—1(I) chain Col1a2 21 6.49
Q6KAP7  MFLJ00217 protein ’7“F""°°21 8 424
P21271 Unconventional myosin—Vb Myo5b 36 495
Q811P8 Rho GTPase—activating protein 32 Arhgap32 39 7.23
E9QOE2 Protein 2700049A03Rik §Z{?|?049A0 14 7.19
Q6A042 MKIAAQ0586 protein ?KIAAOSS 15 7.64
E9QAU4 Sickle tail protein Etl4 26 2.35
Q3TV27 GABAC(A) receptor subunit rho—2 Gabrr2 7 9.12
A2AQ25 Sickle tail protein Skt 27 242
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Table 2-1. List of proteins co-immunoisolated with Alca vesicles listing the gene name, Accession number,

number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
C1IEO2 Receptor expression—enhancing protein Reep2 6 17.06
G8JL69 Protein Gm11027 Gm11027 15 63.64
D6RFA6 DmX-like protein 2 DmxI2 1 20.73
Q8CGP6  Histone H2A type 1-H Hist1h2ah 6 27.34
P70304 Phosphoinositide 3—kinase p85alpha Pik3r1 18 22.24
Q64426 Histone H2A H2A 7 51.09
Q8R1M2 Histone H2A.J H2afj 5 27.13
Q8CGP4  Histone H2A Hist1h2aa 3 2713
Q8CGP5  Histone H2A type 1-F Hist1h2af 6 26.92
Q8CGP7  Histone H2A type 1-K Hist1h2ak 6 26.92
F8WIX8 Histone H2A Hist1h2al 7 56
B2RWH3  Histone H2A Hist2h2aal 7 53.85
Q149Vv4 Histone H2A Hist2h2ac 7 54.26
Q8BFU2 Histone H2A type 3 Hist3h2a 6 26.92
D6REHS8 Polyhomeotic—like protein 2 Phc2 3 70
P46097 Synaptotagmin—2 Syt2 11 33.41
F6YHZ8 F—actin—capping protein subunit beta Capzb 10 34.04
P86048 60S ribosomal protein L10-like Rpl10I 6 23.36
Q92019 WD repeat—containing protein 7 Wdr7 31 22.57
Q8CAA2 Putative uncharacterized protein C2cdzl 16 18.81
Q80U48  MKIAAO285 protein (Fragment) g‘KIAAozs 13 20.08
Q545R3 N-myc downstream regulated gene 1 Ndrg1 10 15.99
Q64467 Glyceraldehyde—3-phosphate dehydrogenase, testis—specific Gapdhs 9 12.27
Q9RONS Synaptotagmin—5 Sytd 7 20.21
VIGXA7 Protein Gm15294 Gm15294 5 4711
Q564E8 60S ribosomal protein L4 Rpl4 13 23.39
Q545X8 40S ribosomal protein S4 Rps4x 9 20.91
AOPJ96 Mtap1b protein Map1b 21 14.36
A2A5Y4 KATS8 regulatory NSL complex subunit 1 Kansl1 14 8.46
Q9D2U9 Histone H2B type 3-A Hist3h2ba 3 23.02
[7THLV2 60S ribosomal protein L10 Rpl10 6 24 .88
Q5RKP3 60S ribosomal protein L13 Rpl13 4 17.62
035465 Peptidyl—-prolyl cis—trans isomerase FKBP8 Fkbp8 2 7.21
EO0CZ27 Histone H3 H3f3a 3 32.77
Q6AXB7 Fragile X mental retardation protein 1 homolog Fmr1 30 8.79
Q3URS8 Putative uncharacterized protein MIf2 6 21.05
P02301 Histone H3.3C H3f3c 3 28.68
Q3THE2 Myosin regulatory light chain 12B Myl12b 4 20.93
A2AMR1 Fibronectin type Il domain—containing protein 3C1 Fndc3c1 2 46.88
F6YPO3 Caprin—1 Caprint 2 45.33
Q3UX90 Putative uncharacterized protein Sytl2 8 26.79
Q3UCHO 60S ribosomal protein L6 Rpl6 10 22.97
D3YUNG6 Complement C1q tumor necrosis factor-related protein 5 Clqgtnfd 8 30.43
Q6ZWQ9 MCG5400 Myl12a 4 5.81
P08226 Apolipoprotein E Apoe 8 10.93
Q8C901 Kinesin—like protein Kif6 6 478
Q9JKRG6 Hypoxia up—regulated protein 1 Hyouf1 22 8.51
A2ARD4 Kinesin heavy chain isoform 5C Kif5c 6 14.81
D37516 IQ motif and SEC7 domain—containing protein 2 Igsec2 50 16.03
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Table 2-2. List of proteins co-immunoisolated with Alca vesicles listing the gene name, Accession number,

number of unique peptides, and %sequence coverage

Accession Protein
Gene name
number name number coverage (%)
Q80OWTS Aftiphilin Aftph 23 548
A4FTYS8 Mettl4 protein Mettl4 9 12.22
P22752 Histone H2A type 1 Hist1h2ab 3 14.62
Q9JJY4 Probable ATP—-dependent RNA helicase DDX20 Ddx20 14 3.15
D371B6 Regulator of G—protein—signaling 10 Rgs10 3 20
P60904 DnadJ homolog subfamily C member 5 Dnajcb 4 38.38
G8JL47 Protein MMS22-like Mms22I 17 6.01
Q922A3 Tars2 protein Tars2 17 16.5
Q3UU47 Agouti related protein Agrp 5 145
C8YR32 Lipoxygenase homology domain—containing protein 1 Loxhd1 26 3.87
Q3V1Z5 40S ribosomal protein S4 Rps4l 7 18.32
A2AKD9 Protein CBFA2T2 Cbfa2t2 4 31.22
Q6ZWY9 Histone H2B type 1-C/E/G Hist1h2bc 2 19.05
P10853 Histone H2B type 1-F/J/L Hist1h2bf 2 19.05
Q64478 Histone H2B type 1-H Hist1h2bh 2 19.05
Q8CGP1 Histone H2B type 1-K Hist1h2bk 2 19.05
P10854 Histone H2B type 1-M Hist1h2bm 2 19.05
Q8CGP2  Histone H2B type 1-P Hist1h2bp 2 19.05
Q8CBB6  Histone H2B Hist1h2br 2 17.91
Q64525 Histone H2B type 2-B Hist2h2bb 2 19.05
Q64524 Histone H2B type 2-E Hist2h2be 2 19.05
Q8CGP0  Histone H2B type 3-B Hist3h2bb 2 19.05
Q921L4 Histone H2B 20066562 2 17.78
Q8K4L6 Osteoregulin Mepe 20 16.55
088196 E3 ubiquitin—protein ligase TTC3 Tte3 28 3.34
E9PWBI1 Pleckstrin homology—like domain family B member 1 Phldb1 26 5.59
Q3V2W5 Putative uncharacterized protein Bcor 26 1212
Q1EG27 Myosin-Illb Myo3b 22 6.59
Q6P1J1 Crmp1 protein Crmp1 12 8.75
Q3UIJ2 Putative uncharacterized protein Eif2s3x 8 19.28
055208 Factor in the germline alpha Figla 6 22.68
Q9ERO00 Syntaxin—12 Stx12 5 8.03
F6R220 GDP-Man:Man(3)GIcNAc(2)-PP-Dol alpha-1,2- Algl1 6 91 95
mannosyltransferase
Q3UHD9 Arf—QAP with GTPase, ANK repeat and PH domain—containing Agap? 17 9.44
protein 2
. Cadma3,
K4DI58 Cell adhesion molecule 3 SynCAM3 7 9.53
F6QY72 Echinoderm microtubule—associated protein—like 6 EmI6 4 37.35
Q3TWY6  Putative uncharacterized protein Cogl 26 8.98
QI9CWU8  Putative uncharacterized protein Dnmbp 7 17.55
Q7TMES8 Schlafen 9 SIfn9 29 9.01
Q5R1D3 TRAV14-1 TRAV14-1 4 22.31
D372G7 Histone deacetylase 11 Hdac11 11 33.14
Q9EQDO  Frizzled-5 Fzd5 7 7.01
Q3TUA9 Protein O—mannose kinase Pomk 11 16.05
E9Q941 Protein Cdh18 Cdhi8 16 11.15
A2A4N9 40S ribosomal protein S4 Gm15013 42 6.13
QIWTR5  Cadherin—13 Cdhi13 21 448
B2RUGS8 Asx|2 protein AsxI|2 47 14.25
F6WIU1 Protein KRI1 homolog 47 Krit 13 14.75



Table 2-3. List of proteins co-immunoisolated with Alca vesicles listing the gene name, Accession number,
number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
Q3TMLO Protein disulfide—isomerase A6 Pdia6 7 11.69
Q8K1S4 Netrin receptor UNC5A Uncba 16 2.56
Q8R3D4 Zfp282 protein Zfp282 12 9.28
Q9JI08 Bridging integrator 3 Bin3 11 14.62
E9Q3P9 Ras-related protein Rab—11A Rab11a 6 33.33
E9Q1C7 Protein Gm10471 Gm10471 6 4.04
F8WHBH1 Calcium—transporting ATPase Atp2b2 21 5.71
Q8CHP5  Partner of Y14 and mago Pymi 5 17.24
Q3TXU8 Membrane—associated progesterone receptor component 1 Pgrmci 7 32.31
Q8C795 Putative uncharacterized protein Soatl 10 19.7
Q9JISS Synaptic vesicle glycoprotein 2A Sv2a 16 8.09
P17742 Peptidyl-prolyl cis—trans isomerase A Ppia 7 16.46
Q8BUY7 Putative uncharacterized protein Srcap 27 5.34
Q70IV5 Synemin Synm 37 5.7
Q80T95 MKIAA1756 protein Synel 36 6.36
BOGOX9 Putative uncharacterized protein Kif26b 7 7.1
E9PUX4 60S ribosomal protein L6 Rpl6l 7 9.12
Q3UQL7 Putative uncharacterized protein Ncoa3 43 242
Q04447 Creatine kinase B—type(Creatine kinase B chain) Ckb 7 2.89
Q3UPR7 Transmembrane protein 102 Tmem102 9 17.29
H6WO0X2 Vigr1 isoform f Adgrvi 30 8.91
Q6PHM1 Lamc1 protein Lamc1 13 6.82
Q3TMLO Protein disulfide—isomerase A6 Pdia6 7 11.69
Q8K1S4 Netrin receptor UNC5A Uncba 16 2.56
Q8R3D4 Zfp282 protein Zfp282 12 9.28
Q9JI08 Bridging integrator 3 Bin3 11 14.62
E9Q3P9 Ras-related protein Rab—11A Rab11a 6 33.33
E9Q1C7 Protein Gm10471 Gm10471 6 4.04
F8WHBH1 Calcium—transporting ATPase Atp2b2 21 5.71
Q8CHP5 Partner of Y14 and mago Pym1 5 17.24
Q3TXU8 Membrane—associated progesterone receptor component 1 Pgrmci 7 32.31
Q8C795 Putative uncharacterized protein Soatl 10 19.7
Q9JISS Synaptic vesicle glycoprotein 2A Sv2a 16 8.09
P17742 Peptidyl-prolyl cis—trans isomerase A Ppia 7 16.46
Q8BUY7 Putative uncharacterized protein Srcap 27 5.34
Q70IV5 Synemin Synm 37 5.7
Q80T95 MKIAA1756 protein Synel 36 6.36
BOGOX9 Putative uncharacterized protein Kif26b 7 7.1
E9PUX4 60S ribosomal protein L6 Rpl6l 7 9.12
Q3UQL7 Putative uncharacterized protein Ncoa3 43 242
Q04447 Creatine kinase B—type(Creatine kinase B chain) Ckb 7 2.89
Q3UPR?7 Transmembrane protein 102 Tmem102 9 17.29
HB6WO0X2 Vigr1 isoform f Adgrvi 30 8.91
Q6PHM1 Lamc1 protein Lamc1 13 6.82
Q3TMLO Protein disulfide—isomerase A6 Pdia6 7 11.69
Q8K1S4 Netrin receptor UNC5A Uncba 16 2.56
Q8R3D4 Zfp282 protein Zfp282 12 9.28
Q9JI08 Bridging integrator 3 Bin3 11 14.62
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Table 3. List of proteins co-immunoisolated with APP and Alca vesicles listing the gene name, Accession
number, number of unique peptides, and %sequence coverage

Accession Protein Peptid Sequence
Gene name
number name number coverage (%)
P63044 Vesicle—associated membrane protein 2 Vamp?2 2224534 7
P99027 60S acidic ribosomal protein P2 Rplp2 12406.34 3
Q62277 Synaptophysin Syp 9755.85 14
Q8C2KO0 Putative uncharacterized protein Rpl12 7099.531 7
Q60605 Myosin light polypeptide 6 Myl6 5747.648 5
P60879 Synaptosomal—associated protein 25 Snap25 4465.515 9
A8DUPO Beta—globin Hbbt1 4319.975 4
P46096 Synaptotagmin—1 Syt 4217.906 10
Q6ZWU9  40S ribosomal protein S27 Rps27 3810.635 4
Q9QUN8  Beta—2—globin Hbb—b2 3408.757 3
D4N6M2 Beta—globin Hbbt2 3408.757 3
E9Q223 Protein Hbb—bs Hbb-bs 3362.946 3
Q3UKW2  Calmodulin Calm1 3349.477 4
P02104 Hemoglobin subunit epsilon-Y2 Hbb-y 3267.988 2
B1Q450 Hemoglobin beta chain subunit HBB1 3263.451 4
P02088 Hemoglobin subunit beta—1 Hbb-b1 3263.451 3
Q3TXTH5 V-type proton ATPase subunit a Atp6v0al  2721.785 38
F8VQK7 Protein Gm16519 Gm16519 2395.84 1
Q8CI1L3 Putative uncharacterized protein Mark4 1988.73 5
Q921S5 ATPase, H+ transporting, lysosomal VO subunit D1 Atp6v0d1 1782.075 18
Q3UBI6 Putative uncharacterized protein Rpl7 1622.638 10
Q3U1B1 Putative uncharacterized protein Gnb1 1453.064 10
Q3U9S9 Putative uncharacterized protein Atp6vih 1365.147 4
Q6ZPFO0 MKIAA3012 protein Rab1a 1225.753 13
Q6ZWY3  40S ribosomal protein S27-like Rps27I 937.7624 2
Q3TYI8 Putative uncharacterized protein Sptani 933.2311 26
Q91VBS8 Alpha globin 1 Hba-a2 665.551 3
Q3U1K9 AP complex subunit beta Ap1b1 563.3331 29
Q8BH44 Coronin—2B Coro2b 546.1896 18
Q3TZ84 Putative uncharacterized protein Epn3 515.7698 10
Q6KAM8  MFLJ00343 protein Flna 465.1345 38
Q68FD5 Clathrin heavy chain 1 Cltc 450.1595 26
Q64475 Histone H2B type 1-B Hist1h2bb 444.7703 2
AOJLV3 Histone H2B Hist1h2bj  444.7703 2
054834 Rho GTPase—activating protein 6 Arhgap6 430.8762 13
. mKIAA003
Q80U89 MKIAA0034 protein 4 422.5384 31
P35980 60S ribosomal protein L18 Rpl18 419.9615 4
P27773 Protein disulfide—isomerase A3 Pdia3 384.7565 12
Q7872J8 MCG22989, isoform CRA_b Ras-related protein Rab—11B Rab11b 340.21 7
Q3TKF8 Putative uncharacterized protein Hspab 275.6688 16
Q3U0T9 Ras-related protein Rab—35 Rab35 254.6474 5
Q3U944 Protein ERGIC-53 Lmant 217.748 17
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