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Research progress on 26S proteasome inhibitors
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Abstract: The 26S proteasome is a 2.5 MDa complex of the protease family members and is central to
a vast array of vital cellular processes including cell-cycle progression and antigen presentation. It has
been proven to be a target for therapeutic agents in the treatment of cancers and autoimmune diseases. Most
inhibitors are designed to target the 20S proteolytic core complex while the efforts to target the 19S regulatory
particle subunits are less successful so far. This is, in part, due to the complexity of molecular architecture and
poor understanding of the mechanism of this subcomplex. This review attempts to summarize the development
of inhibitory molecules that target both the 20S and 19S subunits of the proteasome, especially highlight the

recent progress in the proteasome structure and development of the new inhibitors.
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Table 1 First and second generation proteasome inhibitors.
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FERE I ESRUR aB-NlEL B4 (ap-lactones) FL
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Ak omuralide JEiBId s> B-PIEEA AT A
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MM: Multiple myeloma; MCL: Mantle cell lymphoma

Inhibitor

Structure

Mechanism

Clinical status

PS-341, Bortezomib,
Velcade®

PR171, Carfilzomib,
Kyprolis®

MLN9708, Ixazomib,
Ninlaro®

ONX0912, Oprozomib

CEP18770, Delanzomib

NPI-0052, Marizomib
salinosporamide A
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Boronate, reversible
Prefer to inhibit ChT-L

Epoxyketon, irreversible
Prefer to inhibit ChT-L

Boronate, reversible
Prefer to inhibit ChT-L

Epoxyketon, irreversible
Prefer to inhibit ChT-L

Boronate, reversible
No preference for activity
inhibition

p-Lactone, irreversible
Prefer to inhibit ChT-L

Approved by FDA for the treatment of MM and
MCL in 2003 and 2006

Approved by FDA for the treatment of relapsed/
refractory MM in 2012

Approved by FDA for the combination therapy of
relapsed/ refractory MM in 2015

Under phase [ /Il clinical trials for the treatment of
hematologic malignancies and solid tumors

Under phase [ /Il clinical trials for the treatment of
hematologic malignancies and solid tumors

Under phase [ /Il clinical trials for the treatment of
advanced malignancies including MM
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