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Research on technological innovation of PROTAC in China from the perspective of patent
CAO Qian, CAO Mengchao(Patent Examination Cooperation Jiangsu Center of the Patent Office, CNIPA , Jiangsu
Suzhou 215163, China)

ABSTRACT OBJECTIVE To provide information service support for research on proteolysis targeting chimera (PROTAC) in
China and provide reference for technical development and patent layout of relevant drug research and development institutions.
METHODS The patent analysis method was used to search the patent applications related to PROTAC technology that had been
applied to China National Intellectual Property Administration and had been issued before Feb. 2022, using the HimmPat patent
database as the search platform. The patent application trend, technology life cycle, main applicants, technology source countries,
technology themes, improvement routes and other patent data were analyzed. RESULTS & CONCLUSIONS A total of 133
patents were included in this study. The patent application for PROTAC technology started relatively late in China, with the number
of applicants increasing from 2 in 2015 to 30 in 2020, and the number of applications increasing from 2 in 2015 to 38 in 2020.
Both the annual patent application volume and the number of applicants were in a period of rapid growth, but the average annual
application volume of a single applicant was still less than 2, indicating that research in this field was still in the early stage of
technology development; the number of applications from Arvinas, Hisco, and Hinova Pharmaceutical Inc. ranked among the top.
Although the number of domestic applications led that of foreign applications in China, the average number of simple peer
applications and the average number of simple peer countries in domestic patent applications was only 1.5, which was far lower
than that of foreign applications in China, reflecting that there was still room for improvement in the “quality” level of domestic
applications. The initial improvements in PROTAC technology mainly focused on the selection of E3 ligands, targets and ligands,
and then new improvements such as new PROTAC development, linker design and matching methods emerged, indicating that the
patent applicant had started a multi-track layout in the early stages of the development of PROTAC technology. It is suggested that
the research and development of PROTAC drugs in China should focus on improving the oral bioavailability and biosafety of
PROTAC drugs, overcoming potential drug resistance, and exploring rational design and evaluation methods.
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WoR T R A A RS M, 7E il %5 AR /s BET /Y
PROTAC, Pl JZ 657 32 AR FI BET 4% il A S50 19 24
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PROTAC, iz k& ¥ vl [W] B 45 %0355 5 EGFR Hil PARP 7
Ik A 40 PR T 1299 441 M v B3 375 2 Bl A4 A 1 . % i
JEA AN AN A", LR H 3 CN202110045061.
X W5 Je—Fpoxt BET 5 5 il OURE o5 27 5 A7 40 il /6 H 1
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BET : {5 4% 14 33k 5%, %5 ¥} 7 ¥ (bromodomain and extra terminal do-
main) ; ER : M ## 2 52 {& (estrogen receptor) ; BTK : bruton fi% 2 Fi& {4 it}
(bruton tyrosine kinase) ; EGFR: 3% F7 A4 Al F5Z {& (epithelial growth
factor receptor) ; HDAC: 41 I [ 2= Z Tt fk i (histone deacetylase) ;
SMARCAZ2/4: SWI/SNF-related , matrix-associated , actin-dependent regu-
lator of chromatin, subfamily a, member 2/4; Bel-2: B4H Jifd bk £ 983 2
(B-cell lymphoma 2) ; MCL1 : % £ 40 JItd 4 1fiL % -1 (myeloid cell leuke-
mia-1) ; RAF: P38 il 3 £ 4 (4 I8 (rapidly accelerated fibrosarcoma) ;
FAK : Jay B %l #5 BEI M (focal adhesion kinase ) ; Smad3 : mothers against

decapentaplegic homolog 3

7 EHRAFERH PROTACH SRS

3.3 linker BJi&it

PROTAC 7375 3 M A 40 2 (1 1y ok 78 5 HL R AP
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PROTAC, iZ % F g it F A 1Y linker B HHAR , 153
12 #h3F PROTAC R Aurora-A 25 [ A0, 0 I
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1179.1 % [ 138 SR QR4 — P I T U0 1] B B (9 AT g /N7y
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FEATFN SR H, 25 ) 5 Z2 R LR AR 422, AT RE
% BLTILHE V0 R B2 e 5 Z2 A AR FO AR AR S BT
VO E e i WU E /N4 F PROTAC 38 25 11 A 4t T
FERM, [FRE 32 R TG R B &% linker 138 FH 1T
D5, T H I CN202111473384.5 A T —Fh LT
T BE R AL~ > (1) PROTAC linker F42E J8 7 125 , %% F)
I T E IG5 B 5 gk 1 i AE Trans-
former F5 /R J592:32 1k 2 PROTAC Ak JE 4 o) 1, 3 1k 51 A
WA BE B TE AT 43 pREL, R G M T Transformer 51
WA AE AR, {4145 Transformer £ 8 1] A= i ELA HAEH
P£1% PROTAC linker'™, %% ] i HAREEHE T —Fpif
SEAILE B 1T linker 19 7535 , S SEBLR R AL 1A & 7
W1 PERY PROTAC linker $24: T 00 5 %
3.4 FEPROTACHIFX
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e AR A Hoh % R AR bl BT 1 22 A [ )R
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AR (CN202080031044.4) N-Z. 1 FLBH-PROTAC
A R] 336 2% 4% AR (CN202110473093.X) $11A&-PROTAC 1t
I11] 3 12 45 AR (CN201780030893.6 ) 44 >4 i L 5] 33 36 5
A (CN201980062419.0) 451 5 PROTAC 25 ¥ 7E F ik 5
PR B[R] B SEBT 0 i e A e RLAE AR b . ARG U
PR, L F i CN202111487466.5 15 K —Fh LA
RARNBZ RG2S CMHE /N3 F PROTAC, %51+ H
A AR A OGIREE TR OC, T PROTAC X 2 15K
IR RT IR R AR, A T R 5 2
Bl PE BT, B0E T ORI 42 PROTAC 43 F B 345t 2 )
N, I CN202110254937.1 [ARE T T PROTAC
FRS HE VR 2 (LA Y, AR 1B IR % PROTAC 401
ARE R A 8 R HE i TGRS AR IR 4L
e A BR, TEAEAYIRT SR B IEM N . HI, X
L F) A 4R T — P R T NAD (P) H: i 4804k 38 J5 il 1
[NAD (P) H: quinone oxidoreductase 1, NQO1] & # HY
PROTAC, i 13 A~ [F] 4 il H NQOT 75 dt 1) 2 5 S L4 i
TR P B 1 A, AT T 40 o s 0 o2 e 2
F el XoF TE 40 M ) R E R
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AT SCHE R, L2 2 16 =] i AL B i
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I N TR R A 8 I 286 0 2 11 L LA I A R A S R 1) )
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