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Research progress of histone 3 methyltransferase MLL4
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Abstract: Mixed linked leukemia 4 (MLL4) is a specific methyltransferase of histone 3 position lysine 4 (H3K4). It is also one of the
important members of COMPASS/Set1-like protein complex. Both MLL4 protein itself and its mediated H3K4 methylation modification
can cause changes in chromatin structure and function, thus regulating gene transcription and expression. With the studies of MLL4
protein in recent years, the roles of MLL4 gene, MLL4 protein and protein complex in the development of tissues and organs, tumor
diseases and other physiological and pathophysiological processes have been gradually revealed. In this paper, the research progress
of MLL4 gene, MLL4 protein characteristics, biological function and its effect on disease were reviewed, in order to further under-
stand the effect of histone methyltransferase on gene expression regulation, as well as its non-enzyme dependent function. This paper

may provide new ideas for the prevention, diagnosis and treatment of related diseases.
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Fig. 1. Structure of human KMT2 family proteins. The enzymatic SET domains are shown in blue. The picture was modified from
reference 'Y with permission. PHD: plant homeotic domain; HMG-I: high mobility group I; FYRC/FYRN: FY-rich C/N-terminal;
Bromo: bromodomain; RRM: RNA recognition motif; CXXC: nonmethylated-CpG DNA binding domain.

O H3kamel/2
@ H3k4me2/3

@ H3K27m2/3

S
| PA1 )

# H3K27ac

Active tranicrlptlon

4/MLL3

()

UTX M

ASH2L| WDR5

RbBP5| DPY3!

FLSDN ppm—

\=
\P

K 2. MLLAE H UL E G0 Gt 12 16 D) fie

Fig. 2. Modification of the chromatin by the MLL4 protein and the complex. The MLL4/MLL3/COMPASS epigenetic axis governs
promoter and enhancer function in normal cells. PA1, PTIP associated 1; PTIP, PAX transactivation-domain interacting protein;
MLL4: mixed lineage leukemia 4; MLL3: mixed lineage leukemia 3; LSD1: lysine-specific demethylase 1; CBP: CREB-binding
protein; UTX: lysine demethylase 6A (also known as KDM6A); WDRS: WD repeat-containing protein 5; NCOAG6: nuclear receptor
coactivator 6; ASH2L: absent, small, homeotics 2-like; RbBP5: Retinoblastoma-binding protein 5; Dpy-30: Dumpy-30.
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