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Figure 1 (Color online) The glycosylation modifications of GPCR.
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Figure 2 (Color online) The “Flute Model” theory of GPCR phosphorylation coding, the Arrestin polyproline dock sorting theory, and the temporal
effect mechanism of GPCR phosphorylation coding. Orange P: phosphorylated residue (phosphate group); red P1: polyproline P1 region; blue P2:

polyproline P2 region; green P3: polyproline P3 region.
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Figure 3 (Color online) The types and functions of dynamic chemical modifications of GPCR.
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Figure 4 (Color online) Chemical intervention techniques of GPCR.
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Figure 6 (Color online) Selection of DNA-encoded libraries against endogenous membrane proteins on live cells. By introducing DNA tags as
guiding probes on the target, the hybridization efficiency of the molecular library is enhanced, thereby strengthening ligand binding. This approach
allows for screening at low concentrations without the need for excessive expression of the target.
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Figure 7 (Color online) DNA probes linked to tetrazoles demonstrate

DEL E/] %*?@E?%H%%% i 14k ﬂ:% Kjl%%lﬁ high cross-linking efficiency with protein lysines.
it IOTg R T AR T UM (I DEL & sk e, st
DNA- Y MR ERY) 50 i BORBR e /e SRR N, K, R — SRR MR =2 5 70 T A 2 2. B T
SCHL T DNA- B s DNA-=MEAT AW I e ca e IR, B AR AL 12 4 & DELAL = AR LAY
(K8), TR T HFRmer MR e HERE 20K, BT, 20 HEE4 % 8 T —MK,RuO,

(a) @ . (D {BEXRRL @ (b) @ Bl = GO
A B

A-B A B

->_./CHZOH =>_.,C OOH
[

DNA-ZEth# DNA-¥Es K;RuO, DNA-#88
e ——

HOOC—‘
R

<./NL:NN—. %\m

= b
DNA-FIi N 1 - =@

DNA-=# DNA-{HE% DNA-f&

® DNAZREIEF ® SIS ® RREELER o FSEMLF v BASFEGFSHE

Bl 8 (MR DELMEE S NHTATVE. (a) Y6/t 5 105: T DNA- UM AR IR SR (b) K,RuO, /15 ITDNAFEZ (¥ 4840 B g ]
Al S

Figure 8 (Color online) New methods for constructing DNA-encoded libraries. (a) Light-mediated DNA-tetrazole-based coupling reaction; (b)
DNA-compatible functional group transformations via K,RuO,-mediated oxidation.
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Abstract: G protein-coupled receptor (GPCR) plays a key role in cell signal transduction, and its function is finely
regulated by a variety of chemical modifications. This article reviews the main types of chemical modifications of
GPCR, including phosphorylation, glycosylation, ubiquitination, and palmitoylation, and discusses how these
modifications affect receptor activity, stability, membrane localization, and signal transduction. In particular,
phosphorylation of GPCR via G protein-coupled receptor kinases (GRKs) regulates the binding of B-Arrestin, thereby
regulating the strength and duration of signal transduction. Glycosylation modification affects the membrane surface
expression and signal bias of the receptor, while ubiquitination and palmitoylation modifications involve the regulation
of receptor degradation, endocytosis and membrane localization. This paper also discusses the potential applications of
these chemical modifications of GPCR in drug development, especially the recent research progress in the fields of
cardiovascular diseases, neurodegenerative diseases and metabolic disorders, providing new strategies and perspectives
for future drug design. Finally, this paper summarizes the prospects and challenges of GPCR modification research in
biology and clinical applications.
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