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Abstract: The development of mass spectrometry and proteomics significantly advanced our understanding of
post-translational methylation of proteins. In recent years, a large number of proteins containing the methylation
recognition domain have been identified. Protein methylation mainly occurs on lysine and arginine residues. Both
lysine and arginine have three different methylation states. Lysine can be mono-methylated, di-methylated, and
tri-methylated, while the arginine residue can be modified as mono-methylation, symmetrical di-methylation, and
asymmetrical di-methylation. Methylation recognition domains can accurately identify lysine or arginine with
different state of methylation, transfer methylation signals, and perform functions in a variety of cellular processes,
including gene expression regulation, RNA splicing and translation, cell cycle regulation, efc. In recent years,
researchers have found that the abnormalities of these recognition proteins are also closely related to the genesis
and development of tumors. Therefore, these methylation recognition proteins were considered as potential drug
targets for small molecule intervention. In this review, we summarized the researches on the recognition domains of
protein methylation as well as their inhibitors, hoping to provide the basis for further drug development in this field.
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Figure 1 Methylation states of lysine and arginine in histones
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Figure 2 The pattern of action of the recognition domain of methylation proteins
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Figure 4 The design strategy of CBX7 peptidomimetic inhibitors
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Figure 9 The binding interactions of UNC669 (9, left), UNC1215 (10, right) with L3MBTL3
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Figure 10 The pattern of 2-2 dimer formed with 10 and L3MBTL3
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Figure 13 The binding interactions of EML405 (16, left), EML631 (17, right) and Spindlinl Tudor domain

W %F Tudor &5 #4) 3 AH 5¢ 8 1 53BP1.PHF20 LA Jt MBT
I E A L3IMBTL1.L3MBTL3 fJik 1% .

Xiong %501 i i i 3 WAL A GV, 43 3
Xf G9a.GLP A i M, X SPINT A 55 7E L &
)18 [&] 14, UNC0638, IC,,= 3.2 umol'L"' (AlphaLISA),
IC,,= 7.4 pmol-L" (FP)]. A& Ik 4 F X B0 b T4k
A W18 5 G9a (1 UL & 55 SPINT 45 & R o X%
g5 QLR g Jot N B %5 5L H3K4me3 & SPINT Tudor
145 16 3845 5 4- 20 BE IR U 24 45 14 i tH Tudor 45 14 35,
WEREIRRER_F (3 R 5 B A AR B A B .
AT S8 HEAT T Ak faiftl, F BRI R MR
WL RRER, ff B A 5 1), R BIE Y 19. EYENE
FETET KZ110 % [IC,, = 0.338 umol-L" (AlphaLISA),
IC,,= 0.741 pmol-L™" (FP)]. Ath A 53514 a2 & #32:
WIS, RGP 19 5 SPINT A RR LS 71 (K, =
0.39 umol-L™"), {55 G9a.GLP & A 4. fI 1R A
Mg I8 5 6 DU SR s 2R, A5 B 5 N5 BRI A & 5 05 7
T2 A - MERE L, 19 2659020 (MS31), JLig 1%
XA 21 XARTE T 454 [1C,,=0.077 pmol L™
(AlphaLISA), IC,,= 0.243 pumol-L" (FP)]. % i & &
ks oe g5 UL LS9 20 MU 5 G9a . GLP ¥ 5 45
A, % SPIN S5 ) HoAth j 03 45 S i ME R S5 . (&4
20 5 SPIN1 [y 4L f 45 #) (PDB: 6QPL, & 15 /2) Wil 1

)\N
A,

N7 =

18, UNC0638

BN S
G\] O :N/\/\O

15, A366 21
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Figure 15 The binding interactions of MS31 (20, left), VinSpinln (22, right) with SPIN1
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Figure 16 The chemical structures of 23-26
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Figure 17 The binding interactions of compound 27 (left), compound 28 (right) and NSD3 PWWP domain
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Figure 18 The binding interactions of BI-9321 (30) and NSD3 PW WP domain (left), MR837 (34) and NSD2 PWWP domain (right)

L
7 N N F
Fragment | | | = Virtual I = SAR
. i Ny screenin, optimization

PWWP domain 5718 Z s P

(NSD3) | ey [=— ) NH

NN NN :
\=n \=n
27 28 29 30, BI-9321

Virtual

PWWP domain screening
(ZMYNDI11)

Cl

CN
Scaffold
hopping
| e—

H

3C

31

Figure 19 The optimization strategies of BI-9321 and MR837
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Figure 20 The optimization strategy of WAG-003 and the chemical structures of compounds Fr21 and CF4
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Figure 21 The binding interactions of compound CF4 (37) and
Pygo PHD domain
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Figure 22 The optimization strategies of 40 and 45, and the chemical structure of MAK-683
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Figure 23 The binding interactions of compound 38 (left), 40 (right) and EED WD40 domain
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Figure 24 The binding interactions of compound 41 (left), compound 45 (right) and EED WD40 domain
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Figure 25 The optimization strategies of compounds 47, 48, 49 and 51 and the chemical structure of EEDi-5285
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