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Advancesin the treatment of cancer by PROTACs
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(School of Pharmacy, Xinxiang Medical University, Xinxiang 453003, China)

Abstract: Proteolysis-targeting chimeras (PROTACs) are small-molecule protein degraders based on the
ubiquitin-proteasome system. Recently, the development of specific small-molecule ligands for several E3
ligases (CRL4®®N, CRL2"™ and cIAP) have significantly advanced the PROTACs technology. Several
PROTACs against various oncogenic proteins including bromodomain-containing protein 4 (BRD4), estrogen
receptor (ER) and androgen receptor (AR) have been developed and considered a novel approach for therapy
of cancers. There are advantages of the new technology over the traditional small-molecule strategies. This
review article provides a summary on the recent progress in the small-molecule-based PROTACSs as antitumor
drugs, and the challenges of this technology.
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Figure 4 Reported small-molecule PROTAC that recruits the
MDM?2 E3 ligase
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Figure5 PROTAC mechanism of action utilizing the E3 ubig-
uitin ligase clAP1
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Figure 6 Reported small-molecule PROTACSs that recruit the cl AP1 E3 ligase
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Figure 7 PROTAC mechanism of action utilizing the E3 ubig-
uitin ligase CRL2VH"
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Figure8 Reported small-molecule PROTACs that recruitthe CRL2 V" E3 ligase
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Figure9 Reported CRL4°™®N E3 small-molecule ligands
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Figure 10 Reported BRD4 small-molecule inhibitors
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£ 2 h W PLoe 4 e S RE M 2 I MV4 © 11 24
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Figure1l Reported small-molecule PROTACs that recruit the CRL4 “REN E3 ligase
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Crews 53R F [F] — s it & 7 ARV-825,
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4 /%) PROTAC 73T BETd-260. BETd-260 7EX &
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c-ABL £ BCR-ABL, %} BCR-ABL K&} A\ &1
1195 K562 4 il ECsoi& FI| 4.4 nmol -L ™, i %} 3E BCR-
ABL IRZ 1 N FLARE HEK293T 41 i fil SK-BR-3 4
MRS R 7E, HAA R U B 1 .
4 FNE PROTAC P&fREMHIEE

HIR PROTAC BIARM | T HEKEk 2 2505 K
M550, (A2 H AT#kiE ¥ PROTACS 4 1 K82 Bl bl
G, B AT RA RO R IT i & BRI,
5 15615 21 B A9 MR B AR 1) PROTAC 4310 A AR AT 5k
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PROTAC 7r T E3 Fifk. T8 #0751 A1 i
PRI Z IR, AR E3 Bofk. 88 = 9065
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FHERIMER] . Crews WFFL/NAMK BCR-ABL 1
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PROTAC 7 1 ], Ffi s A 6 IR K 2 5.
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P, 1M 1 umol-L™" PROTAC wwpryn ££ 24 h TTLL
B i 65% 1] c-ABL, {H &% BCR-ABL & & A 5,
1 pmol-L ™" PROTAC wsecren 24 h P4 U AT LAF] i (4
fE4H i P 85% [ c-ABL A1 60% [1) BCR-ABL.

BRI SRR K DL SO 5 T
Z B 45 &0 S X PROTAC 4> T3 PE thf5 %5 B 5
SO, I AR R A A U P e R () E3
5 ¥R [ 2 1) R AR I k. Kim BF 72/ 418
Wit A T EREERE 008 9. 12, 16, 19 fi 21
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HEREEKEN 16 MR 11, PROTAC F£f# AR 1
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dBETL 1] 10 £ 51, Kim % iH4 i T 5L 4y
A5 HE B 17 AL O Ji. 1662 CJi¥ K& 7Ta fiz C
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T BT o
5 ZitERE

PROTACs H| iz 2~ B 44 5 G0 0t 38 2 1 i
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