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2, vr 1 Identification of CUL4A-DDBI-WDFY1 as an EJ ubicuitin ligase couplex involved in initiation of
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Til lysophagy
c

(U 7y P—RIGICAD ST EFF PR3 H—F T %CUL4A-DDB -WDFY I D )
W XNECEL

(B 9 (Purpose))
Macroaulophagy is a bulk degradation systex in which doubie nembrane-bound sirwctures called autlophagosomcs
fo deliver cyiosolic maferials lu lysosomes, Awutophagy progotes cellular homeostasis hy setectively
recogrizing and sequestering specilic largels, such as damaged organefles, protein aggregates, and invading
bacteria. termed selective autophsgy. We previously reported a Lype of seleclive sulophegy
lysophagy/endophagy, which helps clear damaged lysosomes/endoscmes. Damaged lvsosomes/endosomes become
ubiguitinated and recruit autophagic wachinery. The SCFFBX027 ubiquitin ligase complex, which Is expressed
mainly in the Brain and miscie, ubiguitinates damaged ivsosomai proteins by binding lumenal glvcoproleins.
However, a ubiquitously expressed E3 ligase invelved in lysophagy/endophagy remains unclear. In addition
how cells recognize damaged menmbranes and the subseguent wvhiaquitinaiion nechanisms have not been [ully
elucidaled.

(K772 S LU HLAT Mehods/Resul ts) -
To search {or proieins plaving an essential role in the inilial damage recogniiion slep of lysophagy. we
performed prolcemic analvsis using different types of transfeciion reament-coated polvsiyrene feads. Yhen
heads are eoated with effectene, cndocviosed beads induce epdosozal menbrane damage and are ubiquitimaled
Qo the other hand, beads coated with pobvetbyicneimine (PEL) did not trieger severe endosonal membrane damage
aur induee ubiquitination. Comparing these candilions, we delected proteins speciflically rectuited to damaged
podosomes arocund beads, and 123 proetzins with a high score were analyzed for Gene ontolagy cnrichment (Tahle
S1) and taker for [urlher analysis.
to evaluate if any of the 123 nroleins were involved in an early step of Ivsophagy, siRNA krnockdown of Lhese
candidales was performed. and the GFP-Atgd dol formeiion was monitored in response to lysosemal damage. Atgh
iz one of aulophagic machineries and is recruifed to damaged lysosomes/erdosomes in an early slep of
lysophagy/endophagy. As a result, CUL4A-DDBL-YDFY1 complex was jdentified as acandidaie of E3 ubiguitin ligase
invelved in Tysephagy/cndophagy. inder each components knockdown conditions, the oumber ol GFF-Ated dol
decreased in response fo lvsnsomal damage, suggesling thal ihe recruilment mechanism of Aigh did not work
In conlrast, CUL4A-DDBI-WDTYI complex wes nof involved in other ypes of aulophagy such as starvation-induced
autophagy and milophagy (seleciive autophagy lor damaged mitochondrial.
Further research revealed (bal this complex 1s juvelved in the aclivity of endophagy/lysophagy {clearance
of damazed lysosomes/endosomes), is recruited to damaged [ysosowes/endosomes, and regulates K48-tinked poly
ubigeitivation on danamed lysoscmes/endosomes. We also revealed thal WOFYI, which act as a ‘receptor in the
(.44 compicx to recognize substrates to ubicuitinate and binds to luminal region of LANP2 prolein on dazaged
Jysosomes, and this interaction is necessary Tor Lhe recruitment of CEL4A-DDBI-WDTY1 complex to damaged
lvsosomes and the ubignitination of LANPZ

(% k5 (Conclusion}]

It this siudyv. we identified $he CUL4A-DDBI-NDFY1 E3 ligase coaplex as a lysophagy regulator and found that ¢
lhis complex, upon lysosomal damage. ubiguilinated LAMP2. The CULAA complex nay contribute to the recruiiment
of auvtophagy recenior/adaplor proteins and aulophagy-related proieins such as LC3 through
LANP2-ubiquitination. In intact cells. the CUL4A complex lccaies in the cvlosol, which spalially separates
from the lumen region of LANPZ, In our model, once the Ivsosomai mempbrane is injured, the lumenal side would
be exposed to the ecyrosol and fargeied for ubiguitination. This study contribules to {he understanding af
a wechanism of how cells tag only damaged lvsaosomes.
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