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Abstract: Ubiquitin-specific protease 30 (USP30) is a deubiquitinase anchored to the outer mitochondrial membrane and peroxisomes,
where it serves as a critical checkpoint in regulating mitophagy and preserving organelle homeostasis. The dysregulation of this quality-
control machinery has emerged as a pivotal driver in the pathogenesis of neurodegenerative disorders, including Parkinson’s and
Alzheimer’s diseases. This review provides a systematic characterization of the molecular architecture and biological functions of
USP30, alongside a classified evaluation of existing inhibitors stratified by their chemotypes. Crucially, we dissect the prominent
bottlenecks impeding clinical translation—specifically off-target effects, blood-brain barrier (BBB) permeability, and pharmacokinetic
limitations. By synthesizing current structure-activity relationships and addressing these developmental hurdles, this review offers
strategic insights for the rational design of next-generation, high-selectivity USP30 inhibitors, highlighting their therapeutic potential
in combating neurodegenerative pathologies.

Key words: ubiquitin; USP30; USP30 inhibitors; neurodegenerative diseases; mitophagy

ZER Rt B R R R, AR
FETIrE Bz, e R R E )
R ER AR .. 2RI RE— RIIBENf#EL
TER T e SRR E A IR . 2 AL REE
T3 Mz R ALER P R 2 R BOEEE (ED.

Wi AER: 2026-05-29

Z A (E2) 2 ZE 90 (E3), H AR
WE . B, ZRIEEEK AR 28 —
BEER (ATP) B —MNZ R TIREHI. )5, 2%
WedeRs 2] Bl TS PER ORI R IR R |, R
B2 2 N2 R TR IR . BRIz

TEEEN: g, Wid, BFSE) R, B MR ARG R 25 K . E-mail: fugifeng@tipr.com.cn
MBIEEE: &, Wik, BRI, WRSCDT eO L U AR 2 K . E-mail: yuanj@tipr.com.cn
BRF, Wid, WICR, BT R0 L S R SUR IR 245 K . E-mail: lilj@tipr.com.cn



F49E5FE 108 2026108

¥yt . Drug Evaluation Research

Vol. 49 No. 10 October 2026 - 3461 -

__® e ® < e
( E1 ) ¢ B ) , B2 ) —> [ gm [ B ) E2
A A T K e
W% R P J— AR e PR
B R @ kn ||
@ wm [(E3) E2
A2 @ gn @ -
@ £ #it |2z 2w | (UsP30)
sRaie @@ @@ kn ' ® ®
Fet ()
)
Ub-iZ &
Ub-ubiquitin.

1 ZREUSEZZEUHXRERE

Fig. 1 Key processes of ubiquitination and deubiquitination
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A-Domain organization and post-translational modification sites of USP30; B-Crystal structure of USP30 in complex with K6-linked diubiquitin; ubiquitin
molecules are shown as pale yellow transparent surface representations, and the catalytic triad is highlighted in red; C-Phe4 motif of ubiquitin binds to the
hydrophobic surface adjacent to the catalytic triad of USP30.
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Fig.2 Structure of USP30
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A-Under membrane-depolarized conditions, USP30 inhibits Parkin activation and mitochondrial ubiquitination, thus counteracting mitophagy; B-USP30

also reverses PEX2-mediated peroxisomal ubiquitination, thereby repressing pexophagy.
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Fig. 3 Role of USP30 in mitochondria
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Fig. 4 Chemical structure of auranofin
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