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Abstract

Recent progress in the treatment of pediatric acute lymphoblastic leukemia (ALL) is prominent,
resulting in 5 year event free survival (EFS) reached more than 90%. However, infant ALL, which
developed at the age of less than 12 months, showed dismal prognosis with 5 year EFS less than 50%.

More than 80 % of infant ALL cases are characterized with rearrangement of mixed lineage leukemia
(MLL) gene. To clarify the leukemogenic mechanism of MLL rearrangement, huge amount of studies
were carried out in recent two decades. These studies demonstrated that (1) MLL is the histone
methyltransferase and one of the key regulator of chromatin remodeling, (2) MLL fusion proteins
derived from MLL rearrangement alter the pattern of histone methylation to induce abnormal expression
of downstream genes such as HoxA cluster gene and MeisI, which is critical for the leukemogenesis of
MLL fusions. In addition, genome wide analysis, such as expression array and methylation array, revealed
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that high expression of FIt3 and global hypermethylation of promoter CpG islands, which might be the
target for molecular targeting therapy. Further studies are required to establish better therapeutic

strategy for infant ALL.
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Fig. 1. Schematic representation of MLL, AF4 and MLL-AF4 fusion protein
Menin bindin domain is one of the critical region of transcriptional activity in both MLL and
MLL fusions®® . NHD; N-terminal homology domain, CDK9; cycline dependent kinase 9
binding domain, ALF; AF4/LAF4/FMR2 homology domain , TAD; transactivation domain,
ENL/AF9; ENL/AF9 binding domain, CHD; C-terminal homology domain, vertical arrow

indicates break point.
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(1) Nuclear protein
MLL-AF4
MLL-AF9
MLL-ENL
MLL-AF5qg31

Target gene

(2) cytoplasmic protein
MLL-AF6
MLL-AF1q
MLL-GPHN
MLL-SEPT6

Fig. 2. Two distinct types of MLL fusion partner
(1) In case of nuclear proteins, partner proteins recruit cofactor (s) to transcribe target
genes.
(2) In case of cytoplasmic proteins, partner proteins have dimmerization domain which
is critical to transcribe target genes. Co-factors might be recruited by partner proteins.
DD; dimmerization domain

H3K79

methylation
H3 H3

Fig. 3. Protein-network of MLL fusion partner proteins
MLL fusion partners interact each other to recruit Dot1L, resulting in H3K79
methylation.
CDKO9; cycline dependent kinase 9, cycT1; cycline T1.
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Fig. 4. Model of transformation by MLL-AF4

(A) H3K4 methylation by MLL induces proper expression of HoxA9.
(B) H3K79 methylation by Dotl1L recruited by MLL-AF4 induces altered expression of

HoxA9, resulting in developing leukemia.

M; methylation. K4; lysine 4, K79; lysine 79.
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