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The roles of histone lysine methylation in epigenetic regulation
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Abstract: Histone lysine methylation plays a key role in epigenetic regulation.There are five lysines within histone H3(K4,
K9, K27, K36, K79). Besides, one lysine within histone H4(K20) has been shown to be methylated by specific histone
lysine methyltransferase. Methylation at H3-K9 is associated with transcriptional repression, while methylation at H3-K4
andH3-K36 is associated with transcriptional activation. The methylation of histone H3-K27 was proved to be linked to
several silencing phenomena including homeotic-gene silencing, X inactivation and genomic imprinting. H3-K79
methylation plays a role in DNA repair and transcriptional activation, and the extent and biological significance of histone
demethylation will surely attract great attention.
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lysine(K) H3 H4
H3 K4 K9 K27 K36 6
K79 H4 K20
H3 ’
H3-K79 X ;
Dotl, SET , ’
Suv39
21 guv39 2.1 H3-K9
H3  Lys9 , H3 9
SET R )
3 Su(var)3-9 E(z) ,
Trithorax , Su(var)3-9
SUV39hl1 H3-K9, H3-K9
[histone lysine(K) SUV39hl1 , HP1( ,
methyltransferases, HKMTs] ) H3 3]
) 1 H3-K9 SUV39hl1 Clr4
1 i HP1 Swi6
Table 1 Histone lysine methyltransferases Swi6  Clr4 ,
L. Name Species SUV39 HPI1
Catalytic site ]
H3K4 Setl Yeast , Swi6
Trithorax .
ASHI Drosophila
SETI1 Suv39hl  Suv39h2
MLL Mammalian
SET7/SET9 >
SMYD3
H3K9 Clrd Yeast Suv39hl-/- Suv39h2-/- s
/S\%(I\ﬁrﬂ@ Drosophila Suv39h (Suv39h double null mice),
SUV39h1,SUV39h2 Suv3%h , 197
oot Mammaian , 46  dn(double null mice) |
GLP
Rl7 15 dn
H3K27 MES-2 Nematodes 5 Suv39h
E@) Drosophila E12.5 Suv3ohl  Suv39h2
EZH2 Mammalian (3]
H3K36 Set2 Yeast SET
NSD1 SETDB1 H3-K9,
HYPB Mammalian
Metnase . SETDB1 H3 N
H3K79 Dotl Yeast HP1 H3 [5]
DotlL Mammalian >
H4K20 Set9 Yeast B RIZ1 (PRDM2)
ius(gzir)ﬁ‘-ZO Drosophila PRDI-BF1 (PRDMI1) , RIZI
SUV4-20h1,SUV4-20 , H3-K9'; PRDI-BF1
h2 .
SETS/PR-SET7 Mammalian H3-K9 G9a,

NSD1

[7]
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H3-K9 ,
s G9a G9a
(GLP) H3K9 ,
G9a H3-K9 (8]
G9a H3-K9 ,
G9a )
G9a GLP SUV39h1  SUV39h2
SUV39hl  SUV39h2 S
SUV39hl1 H3-K9 HP1
, HP1 S cyclinE
[10]
, HP1
HP1 [t
H3-K9
, H3-K9
HPly
H3-K9
H3-K9 cyclinE cyclinA2
[10]
2.2 H3-K27
H3-K27 )
b X 2
POLYCOMB GROUP
(PCG) , PCG H3-K27
, H3-K27
E(Z) H3-K27 EZH2 E(Z)
(12l , PCG
Ubx (D. melanogaster )
(31, , DNA Pho
PhoL DNA , Ubx
s Pho PhoL E(Z)
R H3-K27
H3-K9 s H3-K27
chromodomain
, H3-K27 Polycomb(Pc)
E3
HOX , H2A

4 H3-K27

, , H3-K27 X
[15~17]
2.3 H4-K20
H4-K20
SUV4-20h1 SUV4-20h2
H4-K20 , D.
melanogaster Su(var)4-20  PEV(POSITION
EFFECT VARIEGATION) ,
, SUV4-20hl SUV4-20h2
HP1 , H4-K20
SUV3-9hl SUV3-9h2
, H3K9 HPI
SUV4-20hl  SUV4-20h2
[18] H4-K20
H4-K16 , H4-K16
X
(1] , H4-K20
SETS8/
PR-SET7 H4-K20
SET8/PR-SET7 H4-K20

HCF-1 (herpes

b

simplex virus host-cell factor-1) C

SET8/PR-SET7 ,  siRNA
HCF-1C SETS/
PR-SET7 ,
SET8/PR-SET7 H4-K20
[20]
H3-K9  H4-K20,
H3-K9 H4-K20!'
2.4 H3-K4
H3 4
H3-K4
, H3-K4
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5/ [21]

S. cerevisiae , H3-K4 3 Setl
, , H3-K4 Setl
RNA , SET1
SET1
(22] MLL SET
3,968 , H3-K4
, H3
; MLL
, AML(acute myeloid leuke-
s Chdl WDRS
H3-K4 ,
, Chdl WDRS

mia)!*!

H3-K4

K4
[24]

25 H3-K36

K36
S. cerevisiae  Set2 K36
> RNA

Setl RNA
[25]

, Set2  Setl

>

>

SET NSD1(The nu-
clear receptor-binding SET domain- containing pro-

tein), H3-K36  H4-K20
[26]

SET SETD27, SET

H3-K36

RNA , H3-K36

(28] NSDI RNA
, SET

,NSD1 SETD2

[29] SET
Metnase H3-K36 R
DNA
DNA 130]
NuA4 Rpd3
Eaf3, 5

H3-K4 H3-K36P!

H3-K36
, H3-K4
, H3-K36
3
, H3-K36
[32]

2.6 H3-K79

H3 79
DNA

silencing 1)

Dotl(disruptor of telomeric
Dotl
SET

H3-K79

(30] SET
, Dotl

H3-K79
53BP1

DNA (33] 53BP1

>

K39 H3-K39

DOTIL MLL-AF10
MLL
s Hoxa9
MLL- C- SET

H3-K4

H3-K79 hDOTIL
Hoxa9

Hoxa9 (34]

MLL-AF10

PADA4( peptidylarginine deiminase 4),
, PAD4
[35,36]

H3 H4
LSDI,
H3-K4

LSDI

, RNAI H3-K4

LSD1
[37]
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4
JHDM1 (JmjC domain-containing 1)
a- 9
, H3-K36
, JHDM1
H3-K36 S. cerevisiae , JHDM1
PADA4 ,
, JmjC domain
LSD1 , )
; , LSD1
, JmjC domain
; R LSDI1
[38]
4
R HP1
H3-K9 s H3-K27,
H3-K36, H3-K79 ,
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