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Table 1

Characterized enzymes responsible for methylating and demethylating histones

1 HEQREAMERRELRESIEE

AR AL R AL PSS I M 2 AL FHILAL AL AR T fiE
H3R2 CARMI1(Mm,Hs) -
- PADA4(Hs)
H3K4 ySET1(Sc) - Activator/euchromatin
SET7/Set9(Hs) - Activator
MLL(Hs) - Activator
Ash1(Dm) - Activator
Smyd3(Hs) - Activator
- LSDI1(Hs) Repressor
H3R8 PRMTS - Repressor
- PAD4
H3K9 SUV39h1/SUV39H1(Mm,Hs) - DNA methylation/repressor/heterochromatin
SUV39h2(Hs) - DNA methylation/heterochromatin
Clr4(Sp) - Repressor/heterochromatin
Dim5(Nc) - DNA methylation
Kryptonite(At) - DNA methylation
G9a(Mm,Hs) - Imprinting/repressor
Eu-HMTasel(Hs) - Repressor
ESET/SETDBI1(Mm,Hs) - Repressor/DNA methylation
E(z)/EZH2(Dm,Hs) - Repressor
Ash1(Dm) - Activator
- LSDI1(Hs) Activator
H3R17 CARMI1(Mm,Hs) Activator
H3R26 CARMI(Mm,Hs) -
- PADA4(Hs)
H3K27 E(z)/EZH2 (Dm, Hs) - Repressor
Ezh2(Mm) - X-chromosome inactivation/heterochromatin
H3K36 Set2(Sc) - Activator
NSDI1(Mm) -
H3K79 Dot/DOTIL(Sc,Hs) - Repressor/DNA damage
H4R3 PRMTI1 - Activator
- PAD4(Hs)
H4K20 SET9(Sp) - DNA damage
Pr-SET7/Set8(Hs,Dm) - Repressor
SUV4-20(Hs) - Heterochromatin
Ash1(Dm) - Activator
NSDI1(Mm) -
HIK26 EZH2(Hs) -

Mm: S Hs: A% Sc: MRFEEEERE; Dm: JE; Sp: ZU5HMERE; Ne: HIRSHEREE: At BIEIT.
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X W2 B R L RS I T RES S SRR
AN BT, SR IR AT SR L, AR A
WAETTHI R BB ARA T LR Ry, Al Al MR
Al RE A AL RS, S8k, AT RE Bz H
MR o B s P SRR A, IXSRA R
iR R LB LE S A . X e 4L A T R AL
H] e R AR AT G



2006; 33 (6)

H&F%: AEaPEUMRER .

515 -

8

wumm

g
=

&

A E A F AL TR AL TP B, ANTH 2K
A D Re It AT . A R 5 1

MM IR A A M 5 SRR MR B, S I
AL e A0 G AL P ) S 2Rt AR i 1. sl 22 R 1
Yt S EUMR I B AN LRI R ANTE 2. 534k, LSDI
XA 1 25 P LA i ) L AR D AN A1 RIHLEE AT 7

iﬁg

AERVE, HAMORTIR 25 A Mgt R A B B

%@%E@ LALEFCRIERAN B N 70 1 )7

—_

12

At S AT IRT 25 ) e RS 00T 1) S i
2 % X

Tony K. Histone methylation in transcriptional control. Curr Opin
Genet Devel, 2002, 12 (3): 198~209

Shi Y J, Lan F, Matson C, et al. Histone demethylation mediated by
the nuclear amine oxidase homolog LSD1. Cell, 2004, 119 (7):
941~953

Bird A. Methylation talk between histone and DNA. Science, 2001,
294 (5549): 2113~2115

Umlauf D, Goto Y, Cao R, et al. Imprinting along the Kengl domain
on mouse chromosome 7 involves repressive histone methylation
and recruitment of Polycomb group complexes. Nat Genet, 2004, 36
(12): 1296~1300

Kohlmaier A, Savarese F, Lachner M, et al. A chromosomal memory
triggered by Xist regulates histone methylation in X inactivation.
PloS Biol, 2004, 2 (7): E171

Lewis A, Mitsuya K, Umlauf D, et o/. Imprinting on distal
chromosome 7
methylation independent of DNA methylation. Nat Genet, 2004, 36
(12): 1291~1295

Umlauf D, Goto Y, Cao R, et al. Imprinting along the Kenql domain

in the placenta involves repressive histone

on mouse chromosome 7 involves repressive histone methylation
and recruitment of polycomb group complexes. Nat Genet, 2004, 36
(12): 1296~1300

Krogan N J, Kim M, Tong A, et al. Methylation of histone H3 by
Set2 in Saccharomyces cerevisiae is linked to transcriptional
clongation by RNA polymerase I . Mol Cell Biol, 2003, 23(12):
4207~4218

Wang H, An W, Cao R, et al. mAM facilitates conversion by ESET
of dimethyl to trimethyl lysine 9 of histone H3 to cause
transcriptional repression. Molecular Cell, 2003, 12 (2): 476~487
Briggs S D, Xiao T, Sun Z W, et al. Gene silencing: trans-histone
regulatory pathway in chromatin. Nature, 2002, 418 (6897): 498
Henry K W, Wyce A, Lo W S, et al. Transcriptional activation via
sequential histone H2B ubiquitylation and deubiquitylation,
mediated by SAGA-associated Ubp8. Genes Dev, 2003, 17 (21):
2648~2663

Santos-Rosa H, Schnelder R, Bradley E, et al. Methylation of histone

20

21

22

23

24

25

26

27

28

H3K4 mediates association of the Iswlp ATPase with chromatin.
Molecular Cell, 2003, 12 (5): 1325~1332

Lachner M, O’Carroll D, Rea S, et al. Methylation of histone H3
lysine 9 creates a binding site for HP1 proteins. Nature, 2001, 410
(6824): 116~120

Czermin B, Schotta G, Hiilsmann B B, et al. Physical and functional
association of SU(VAR)3-9 and HDACI in Drosophila. EMBO
Reports, 2001, 2 (10): 915~919

Jones D O, Cowell I G, Singh P B. Mammalian chromodomain
proteins:
Bioessays, 2000, 22 (2): 124~137

their role in genome organisation and expression.

enuwein T, Allis C D. Translating the histone code. Science, 2001,
293 (5532): 1074~1080

Ryan R F, Schultz D C, Ayyanathan K, et al. KAP-1 corepressor
protein interacts and co-localises with heterochromatic and
eurochromatic HP1 proteins: a potential role for Kriippel-associated
box-zinc
silencing. Mol Cell Biol, 1999, 19(6): 4366~4378

Brown K E, Guest S S, Smale S T,

finger proteins in heterochromatin-mediated gene
et al. Association of
transcriptionally silent genes with Ikaros complexes at centromeric
heterochromatin. Cell, 1997, 91 (6): 845~854
Huyen Y, Zgheib O, Ditullio R A Jr, et al. Methylated lysine 79 of
histone H3 targets 53BP1 to DNA double-strand breaks. Nature,
2004, 432 (7015): 406~411
Sanders S L, Portoso M, Mata J, et al. Methylation of histone H4
lysine 20 controls recruitment of Crb2 to sites of DNA damage. Cell,
2004, 119 (5): 603~614
Tamaru H, Selker E U. A histone H3 methyltransferase controls
DNA methylation in Neurospora crassa. Nature, 2001, 414(6861):
277~283
Bachman K E, Rountree M R, Baylin S B. Dnmt3a and Dnmt3b are
transcriptional repressors that exhibit unique localization properties
to heterchromatin. J Biol Chem, 2001, 276 (34): 32282~32287
Kim K C, Geng L, Huang S. Inactivation of a histone
methyltransferase by mutations in human cancers. Cancer Research,
2003, 63 (22): 7619~7623
Balint B L, Gabor P, Nagy L. Genome-wide localization of histone 4
arginine 3 methylation in a differentiation primed myeloid leukemia
cell line. Immunobiology, 2005, 210 (2~4): 141~152
Hamamoto R, Furukawa Y, Morita M, et al. SMYD3 encodes a
histone methyltransferase involved in the proliferation of cancer
cell. Nat Cell Biol, 2004, 6 (8): 731~740
Varambally S, Dhanasekaran S M, Zhou M, et al. The polycomb
group protein EZH2 is involved in progression of prostate cancer.
Nature, 2002, 419 (6907): 624~629
Kleer C G, Cao Q, Varambally S, et al. EZH2 is a marker of
aggressive breast cancer and promotes neoplastic transformation of
breast epithelial cells. Proc Natl Acad Sci USA, 2003, 100 (20):
11606~11611
Seligson D B, Horvath S, Shi T. Global histone modification patterns
predict risk of prostate cancer recurrence. Nature, 2005, 435 (7046):
1262~1266



. 516 - EMUFEEYYERRE Prog. Biochem. Biophys. 2006; 33 (6)

Advance in The Studies on Histone Methylation

TIAN Xiao-Qing, FANG Jing-Yuan"
(Shanghai Institute of Digestive Diseases, Renji Hospital, Shanghai Jiaotong University, Shanghai 200001, China)

Abstract Histone methylation is one of the epigenetic modifications. Histone methylation influences constitutive
heterochromatin, genomic imprinting, inactivation of X-chromosome and gene transcription regulation.

Abnormality of histone methylation is associated with several carcinomas. The discovery of enzymes that reverse
histone methylation challenges the current understanding that histone methylation is a stable epigenetic marker and

provides a novel way to study histone modifications.
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