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Table 1 Comparison of the key features of degron tagging and
proximity-induced degradation strategies
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Figure 1 Schematic illustration of bifunctional chimeric molecules
and molecular glues.
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Figure 2 Summary of the three major degradation pathways utilized in targeted protein degradation, from left to right, including the ubiquitin-
proteasome, endosome-lysosome, and autophagy-lysosome pathways. Adapted from ref. [2] (Open access)
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55 = AN IR KRS FIPROTAC/ 7124 5 [H
iF, IEAT TG R 5 Kymera  Therapeutics A H)
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F/NyFAE NPOIBC AR Fltri-GalNACtE 9 2 AR B Ak, A%,
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LYTAC 5 IE B4R (aptamer) fE NPOIFC A, SEZIL T 5
PDGF, PTK7%:#E 5 (s 5 M p R 128, 1h4h, KineTAC
(20 P B 52 A B 1) R A 4 ) 3 e U e ME B A2 POT
HCXCL12 P 1iE#:, FIHCXCRTZMAEN 7N,
C I FPD-L1, HER2, EGFRZ:Z Rl (K] &
fiE). IFLDCEE A R A S I VA B 1A ) U R 4 RGD
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4.3 EHREREF KR TRIM214 306157
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= G5 H 48 12 1 (tripartite motif-containing protein
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R RS2 D RE N HE ) B B R SR O T BT K. AF
N—ME3Z ZIEHERE, TRIM21AE0 R 5 40 i o 4
PUARE B A, 85 H CimPRY SPRY 45 #4355 51T
RFCIX IS &, filkiz -5 E MG A 2R Gk I A4 1) B
fif. FETIX—RKIRBLHI, Clift ABUFF R T Trim-Away
FOR, DR R RIS BN, 51 TRIM21
WM Hbr R A, AR AL, RS B
I B A e Qe TR LR NG, SEEL PRI R
H RS PO P, Trim-Away SRR AE T L
X REER A AT R B, TR T 2 b g S AR A
g, HBEm R PR Gl H BN A SERR). AR, 1%
PR MAFAE W] &R R PR IEA RRAR AR
A ASEILAH ZRp Stk ads ik, B TR NIRTT. &
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) PR R B T LA, R N 2 SR AR A
s A VERBE F1, gt o R 1 B AR P At e AL A3
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20244F, HRZE PR IR T LR A E )
(S)-ACE-OHfE ATRIM21#E 1] 4> F W& IFE FALHI, I
PR T R B B R 2 3R R A B B BOR Trim-
TAC. ZHF 7 [ P ik 2 84 577 i & 0 2.k 174 2 (ACE)
e 5T PR RGN Bl g, 32— PEsE
(S)-ACE-OH & & # 4H il #5 VE 1 S B AR ™= 4. Ak
[KI 41 CRISPR i i 7 '€ TRIM2 152/ 5(S)-ACE-OH%
PEMIZ O . 8 Y TR, 1% BT
TRIM21HJPRY SPRY 45 #443k H %5 7€ i (S)-ACE-OHH]
ZEA 4%, JRIESNZSr FRE L S TRIM21 5% 4L
EANUPSHIMH BAEH, SEZMEAEEMZ R
B R ARV U2 S Th BEBERS . A ATIBE S it 7 TRIM21
HUE IPROTAC T-(TrimTAC), %R EHLH 4 £
RE A SRR RS /1. TrimTACHE & 3 iR S 4E
TE I #E 2 1 (A% N condensates 1 @& 8k (), 1M
ol A R B PR AR T 20 L R I ik 6 M U
FTRIM21 S ML —— S TRIM2 1 #4855 3 2 5
R AR I, HRINGE M KA T 7 718 —
A, MTTBOEE3Z FRIEFERGETE; MM AH i
MRER ATV R R X — A R 1A A A AR DR
TrimTACSZ I T Xt cGAS R EM ML B 1 B AR, Aih
ST E A RESI RN A S R Em IR A TR
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TESFIRIF R IT I, BEI0E R I 2 46 7 30 5 )
AN TFAL AT A A TRIM2 1R 6] 43 %, Heh PRLX-
93936 HIBMS-214662 2 HL H 5L B ARk, ix it
TR E L (S)-ACE-OHZ A, (Hi%i@id &
TRIM21[FJPRYSPRY &5 #435k, 75 5 5hF e ¥ 8 (A (a0
BALEGHRBMER =26, SEHEAMZ &=
LI, PRLX-939364: 45/ AL JE ik — S KA
TRIMTAC, %X IRe 0+ —u s A TRIM21, 7 — Ui 4
HRER A, LT TR AR A R SR I B P
HRMETREZBAGER TrimTACAH LG, T
PRLX-93936/1# B TRIMTAC G 5 & iA TRIM2 1 45
B AT R SRR, KRR & 7 I AR S 7).
BEAR, TRIM2UAMY BEE B A 110 SR AR, 34 v S i)
Hoth 2 RAKGE, WY 5>+ B K (biomolecular
condensates), X NVEIT H 7w A SER LR AL
THRE. FEE X TRIM21-5EE (A EAE 2 E R
VRN, BEFRNRIEETFREZ A, mik
% B TRIM2 12 7] 43 K FIPROTAC.

929



TS U AR MR AEMI R TR &

44 HWAEBHA R EE R EY RS T
W 5 T A 8 1 1) AR A 0 2 R A L SR o i
FEEAREYM RS THHEETE. 52 R-FEAKKR
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P 5 I (subselective  autophagy )il i H Wi 5248 25 [ (40
p62/SQSTM1, NBRI1, OPTNZE)iRHI% & 4 L i) %
RAS 5 (WZ AR B M), ST o S 4 2 B A
PRIGHE SRR, fildn, 2R E W (mitophagy)il it
PINK 1/Parkinid i B 52 4/ TR A2 1 FEVE TS PR 32 40 46
Kifk; JamE(lipophagy ) i ixt 45 & B % A i 9 (lipid
droplets). X L& R IRAFLE L PRI B BEHLE 9 AN T %
THEE ) 2 SRR B AR AR BRI T 3R LAl AN 23

TILA.

B B AR AR B T AR K o F IR SE B AR
5 TK AR S WAL O 2H 4 (WL C3 B 1 W
SARVE SR, ERRT AR T T, AT R AR NP
20214 FF & T LD-ATTECs, &3 ABIL /N1 [Fl i &5
A R B K R AN RS AR (TLC3, SRBL T X AR
(035 T A B [ R B AR, I DU AR AT 12 A M
TR BRI R R T IR T
BrEEE. EIREER U, RS IEEA
B 1) BB AR A PR I R I 38— K AU A DG 3
PEAETE(AMD), HR A JR#45 T LD-ATTECs 45418 1 sk
S SN 98 SN, A KD T N BRUR P R R T
L G TR IR £ 2 R 4 P PR AR AT SR R A ]
FRBO M A 0L. BE G T 1 W TR B A P TR N A
AR AW, BWERAREEIEREAREYD
K53 ) P A AU B R SOl s N R, BN
H HI 6 = A 06 T7 F BB 2 PB4 4R 41 57 #7 ok
LES
4.5  JFR% A ) B A I S A AR A
B[ 2R A MR RBOR IEARWT R SO R, A&
AR S A B [ BRI . TE B K

e Degradation
ipi
droplets
=R Autolysosome
Mirs D’.} Nucleation and expansion
. Autophagosome e
Bacteria [ ./ b ¥ 4 { &
? {4 @ %
Mitochondria @ P o o ro o : o
VD)o 205 &y )
Endoplasmic — " ) LD - :C}
reticulum - ’ ‘63’} ‘e 7 /gg* e SN “ & )J
I (25
Ribosomes / Un %‘
§ : o\
| Closure
Proteins ;
. i Maturation
il = g
R Initiation '% %
Peroxisomes -
P L ¥ L Lysosome
v )O Dt
e/ 3
Phagophore

‘ mAtg9 Class Il Ptdins3K complex

Permease M\ Acid hydrolase \6 LC3-II ULK1/2 complex

Atg12-Atg5-Atg16L complex

B3 E AT A B 2 MR AR R 1, SRR IR BB R (3L

Figure 3 Autophagy enables the targeted degradation of diverse types of biomacromolecules, thereby expanding the scope and boundaries of

targeted degradation technologies.
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Targeted protein degradation (TPD) technology represents a revolutionary approach that hijacks cellular degradation systems to
selectively eliminate disease-related proteins, overcoming the limitations of traditional inhibitors that require active sites on target
proteins. This review systematically elucidates the molecular mechanisms of TPD, categorizing them into two core mechanisms:
degron tagging and proximity-induced degradation, and analyzes the characteristics of bifunctional chimeras versus molecular glues
from a molecular design perspective. The article comprehensively reviews the three major biological pathways based on the ubiquitin-
proteasome system, endosome-lysosome pathway, and autophagy-lysosome pathway, as well as the clinical translation of molecular
glue drugs and innovative advancements of frontier technologies such as LYTAC and ATTEC. With PROTAC molecules like ARV-
471 entering phase III clinical trials, TPD technology is evolving from “protein degradation” to “precise clearance of biomolecules”,
offering breakthrough therapeutic strategies for cancer, neurodegenerative diseases, and other fields.
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