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Abstract: The methylation of histone lysine plays a pivotal role in epigenetic regulation of gene expression.
Histone lysine methylation modifications have 5 sites within histone H3 (K4, K9, K27, K36, K79) and 1 site
within histone H4 (K20). Methylation at various sites has been shown to lead to transcriptional activation or
silencing. Histone lysine methyltransferases (HKMTs) and histone lysine demethylases (HKDMSs) collectively
regulate the methylation modification state of histone lysine. It was reported that the mis-regulation of HKDMs
is associated with the occurring and resistance of numerous malignant tumors, so more and more attention are
received to HKDMs. Therefore, it is great significant in the study and development of HKDMs inhibitors.
The inhibitors could be served not only as a tool in the investigation of the biological function, but also could be
used as novel anti-cancer agents in the anticancer therapy. In this review, we provide a short summary of the
HKDMs inhibitors recently reported and their potential in the treatment of diseases.
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Table 1 Genes regulated by LSD1
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)2 R 3EAL, BRI H3K9 MR LK. B,
LSD1 57 AEPE I LSD1 35 I 5 80w 55 5 N %
SRS, A EIF NI HSV Fft VZV

Regulation LSDI target gene

LSD1-binding protein

Repression SYNI1, MuAchR4, SCN1A, SCN2A, SCN3A, SCG10
GFI-1b,C-MYB, NM 026543

Gh

PTEN

P4.2

CIITA

RARp2, CYP26, p21 WAF1, HOXal

E-cadherine, CLDN7, KRT8

TESC, cyclin A1, CSRP2, ADAMTS1, PSMB9
SFRPs, GATAs

Ifi202, Ifi204, Hes1, Notchl, HoxA9, HoxA 10:1, HoxA 10:2, Heyl, Hey2, Gata3

dpp

Gh, PRL, TSHB, PITI

PSA

pS2, GREBI

Cad, Ncl

S100A8, PLCL1, LEPR, DR1, DEK

Activation

REST, CoREST, HDAC1, HDAC2

Gfi-1, Gfi-1b, CoOREST, HDAC1, HDAC2
ZEB1, CoREST, HDAC1, HDAC2, LCoR, PC2
TLX, CoREST, HDACI, HDAC2

TAL1, CoREST, HDAC1, HDAC2
Blimp-1, HDAC1, HDAC2

ASXLI, RAR, HP1

Snail, CoREST, HDACI

Not identified

Not identified

SIRT1, CoREST, CtBP1

Not identified

PIT1, WDRS

AR, KDM4C

ERa

Myc, OGG1, Apel

Not identified
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Figure 2 Chemical structures of typical LSD1 inhibitors based
on MAOs inhibitors
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Figure 1 Demethylation process of mono- or di-methylated lysine catalyzed by LSD1
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K. (LSD1)= 188 ymol-L'  Ki(LSDI1)= 1=?‘umuI1 !
K, (MAO A) = 87 pmol-L"!

K, (MAO B) =21 pmol-L"!
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Figure 3 Chemical structures of compounds 4—-11
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Figure 4 Examples of small peptide-based LSD1 inhibitors
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Figure 5 Examples of polyamine-based LSD1 inhibitors
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Figure 6 Demethylation process of methylated lysine catalyzed by Jumonji domain-containing protein (JMJD) histone demethylases
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17(R) 1Cs (KDM2A) = 106 pmol-L"!
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- (o] [0}
17(5) 1Cs (KDM2A) = 48 pmol-L! H
ICs (KDM4A) = 26 pmol L HQJHT OH
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o, 0
.S
ICs) (KDM4A) = 12 pmol L Br

1Cs (KDMAE) = 5.4 pmol-L*

ICs (KDM4A) = 250 pmol-L7!
1Cs (KDMAC) = 500 pmol L

Figure 7 Examples of a-ketoglutarate (2-OG) analogue-based
IMJD demethylases inhibitors.
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Figure 8 Examples of pyridine or pyrimidine based JMJD
demethylases inhibitors
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Figure 9 Examples of typical hydroxamic acid based JMID
demethylases inhibitors
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Figure 10 Examples of typical polyphenols-based JMID
demethylases inhibitors
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