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Beclin-1-hVps34 phosphatidylinositol
complexes function in autophagic and
pathways
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Protein degradation, as well as synthesis, is essential to homeostasis of the cell and most
long-lived proteins are degraded in lysosomeé. The lysosome of mammalian cells is the major
site of macromolecular turnover, which is carried out by various kind of ﬁydrolases. The
mechanism to deliver cytoplasmic components and hydrolases to the lysosome respectively is
required for completion of macromolecular turnover in the cells.

The mechanism to deliver cytoplasmic components to the lysosomes is called autophagy in
general. Autophagy is an intracellular bulk degradation system that is found ubiquitously in
eukaryotes. In autophagy, cytoplasmic constituents including organelles are sequestrated into
double-membraned autophagosomes, which subsequently fuse with lysosomes where their
contents are degraded. This system is involved in various physiological process including protein
and organelle turnover, the survival under starvation condition, céllular differentiation,
programmed cell death, and defense against pathogenesis.

The mechanism to deliver lysosomal hydrolase to the lysosomes is called Vps pathway. The
transport pathways of hydrolases to the vacuole/lysosome are similar in both yeast and mammals.
Genetic and biochemical analysis of hydrolase sorting in Saccharomyces cerevisiae were
instrumental to the discovery of key components of the vacuolar protein sorting (Vps pathway)
machinery. Screening for mutant S. cereviciae strains that secrete pro-carboxypeptidase Y
(pro-CPY) instead of delivering it to the Vacﬁole resulted in thev identification of over 60 distinct
Vps proteins that participate in pro-CPY sorting.

Phosphatidylinositol 3-kinases (PI3Ks) control essential cellular functfons such as cytoskeletal
dynamics, signal transduction and membrane traffcking. Class III PI3Ks are homologues of yéast,
Saccharomyces cerevisiae Vps34p and phosphorylate exclusively PtdIns. class III PI 3-kinase
plays multiple roles in endocytic pathway and a role in autophagic membrane trafficking in yeast
and mammals. Two distinct Vps30p/Atg6p-Vps34p Phosphatidylinositol 3—kinase (PI3-kinase)

complexes in  yeast, namely Atgldp  containing complex  (complex I



Vps30p/Atg6p-Atgl4p-Vps34p-Vpsl5p) and Vps38 containing complex (complex I
Vps30p/Atgbp-Vps38p-Vps34p-VpslSp), function in autophagy, and sorting of
carboxypeptidase Y (CPY), respectively. On the other hand, although Beclin-1, a mammalian
Vps30p/Atgép homolog, is known to bind to class III PI3-kinase and fhe hVpsl5, mammlian
homologs of Atgl4p and Vps38p have not yet been identified.

In this study, we aimed to identify components of mammalian Beclin-1 complex using a tandem
affinity purification approach coupled with proteomic techniques. I identified five proteins as a
Beclin-1 binding protein, p70, UVRAG, hVps34, p130 and p150 (hVpsl5) ; p70 and p130 are
novel. I noticed that UVRAG and p70 were similar to yeast Vps38p and Atgldp, respectively,
with respect to protein sequense. UVRAG and p70 were present in the distinct complexes.

UVRAG was localized to late endosome, whereas p70 localized to isolation membrane and
autophagosome. Starvation induced autophagosome formation (GFP-LC3 punctate) was found to
be reduced by p70 or Beclin-1 targeted shRNA compared to the control, while transpot of
1yéosomal hydrolase, cathepsin D was impaired by UVRAG, p130 or Beclin-1 targeted shRNA
compared to the control.

Data base searches predicted that p130 is a novel protein exhibitiﬁg no significant similarity to
protein sequences in yeast. p130 was associated with UVRAG containing complex and was
colocalized with late endosome/lysosome marker. Overexpression of p130 lead to the abnormal
exaggeration of the compartments and inhibited transport of internalized EGF to lysosome.

These results suggest that there are two distinct Beclin-hVps34 complexes in mammals,
Beclin-p70-hVps34-p150 and Beclin-UVRAG-p130-hVps34-p150 that play a role in autophagic
and endocytic pathways, respectively. Althogh the complexes are similar to those in yeast, the

new additional component, p130 is included.
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TR I < B S > /N U B Vps30/Atgh MIEEFEEN TS, Atgld, Vps3d,
Vpsls LA4EEEGGHEEVA— NIy IV —LBRITH. —F4. Atgld ORHDIC
Vps38 2\, Vps38, Vps34, Vpsls L4 HFH AR EERTHE. T2 RIS b= X -
WL LR TIRET 22 ENBDR N5 TH 5. |

L2 AN, WALEY T Vps30/Atgs DRED Y TH 5 Beclin-1 4%, III B PI3 FF
—¥ (Vps34 FEDOF) & pl50 (VpslshEDY) EEAKEEVI LT 7P —ICH
LT EFHBHLTWSA, Atgld ® Vps38 DFREOFIZAEDN > TH 5T, Beclin-1 13
BRERROI -7y D—BELMADEBNVEINTER.

kB Beclin-l OREE S LHMIPENCT DI, SBRBRELBEEL
LC-MS/MS DY AT AR L DERNREE Y ONIEBROBRRETVL, 5205 N
7 B (p70, UVRAG, p130, hVps34, p150(hVpslb) )AFWHRII L. #F 2 DI L
BESID Vps34 & Vpsls DFREOV THo 20, #i#F 3 DIIBERBAOFRS NI HE
BFTHo.

ZMSL p70 & UVRAG T FNFN Atgla & Vps38 DAY TED S/ TH 5 W HE
WRRFIERN SR I N EEERN S p70 & UVRAG Id Beclin-1 EZNENRI
ZEEREER L TWAIERDM>/2, 51 UVRAG BB RV —L/IVV Y — LA
WREL., — A p70 HHBKENCREBESA - N7y IV —LRKRBELZ.

ZHhENOY NI BIZH LT, RNAIICKS /v o5 2fIALUBERITICES
ELpT0 D/ w I Ik OHBKENRA— Ty IV —LBERBEESIN. —F
UVRAG D /) vy I ¥ I TEHIVYI—LNOAF T > D OBBENHES N/ Beclin-1
D/ IFTTIEMADOHRPERTE .

X5 pl30 BEBKIBEVWHRY >N 7HEEZZ 5N, Beclin-1-UVRAG fIOES
BIZOBREEL TV, pl30 OBERRIZZCRY—LOBEBEL FYA b— A
BICBUIBHMEORE LI TR LA,

DLEo#ERIZED, WABWMEICBIT S Beclin-1-hVps34 EAFRPB DO R22HE
EEEHRLTBO (WALEYESHEIL Beclin-1-p70-hVps34-p150, HABME S I
Beclin-1-UVRAG-p130-hVps34-p150). FNFNF—F 7 7P —KEETZ Y1 b
— U ARBICHEL TWAENHEONIR /. HABMEBREOM L EREBITMHMRL
FEBES LWKETH 5. |

XL, BRICIREVWHAI NV EpI30DRRIE. Choy NI BEEGHRIER
DEOHEAIEEALL DD, ISREALEAST VLY NST 4 v 7 O IR
BICHEETAEERBTSEERMRTH S, ULOBATHAkH—EoRIXEELS
BEOBEHEBLETELEEEL2BE X THHL .



