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Summary. Members of the new PEBP2 (Polyomavirus 
Enhancer Binding Protein 2) family of heterodimeric 
transcriptional regulatory protein are composed of two 
subunits, a and B. One of the genes encoding the a 
subunit,  AMLlIPEBP2aB,  was  identified at the 
breakpoints of various chromosome translocations, 
including t(8;21) and t(12;21) associated with acute 
myeloid leukemia and acute lymphoblastic leukemia, 
respectively. The  gene encoding the B subunit  
(PEBP2flCBFB) was also shown to be the target of the 
inversion of chromosome 16, another chromosomal 
anomaly associated with acute myeloid leukemia. 
Targeted disruption of either the AmlllPebp2aB or 
PebpZflICbfb gene resulted in strikingly similar 
phenotypes such as lack of definitive hematopoiesis of 
the fetal liver and accompanying hemorrhage of the 
central nervous system. These observations suggest that 
both a and l3 subunits of PEBP2 are indispensable for its 
in vivo function. However, the heterodimerization of the 
a and B subunit does not seem to occur readily 
suggesting that their capacity to associate might be an 
important rate limiting step in PEBP2 site-dependent 
transcription regulation. In this review, we concentrate 
on the possible regulatory mechanisms of PEBP2 
activity in relation to leukemogenesis. 
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Introduction 

Recent work has identified a new family of  
heterodimeric transcriptional regulatory proteins termed 
PEBP2lCBF (Polyomavirus Enhancer Binding Protein 
2lCore Binding Factor), whose members play important 
roles in hematopoiesis and osteogenesis. PEBP2 is a 
sequence-specific DNA binding protein which 
recognizes a specific DNA sequence originally identified 
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in the polyomavirus enhancer (Bae et al., 1993; Ogawa 
et al., 1993a,b). The core binding factor (CBF) was 
independently identified as a factor that binds to the 
Moloney MLV enhancer and was found to be identical to 
PEBP2 (Wang et al., 1993). Each member of the 
PEBP2lCBF family of transcription factors is composed 
of 1wo subunits, a and B. The a subunit is encoded by 
three distinct genes, while only one gene is known to 
encode for the B protein in mammals. The 13 subunit does 
not bind to DNA by itself, but binds to the a protein and 
increases the binding affinity of the a protein for DNA. 
Three closely related mammalian PEBP2a genes, 
termed PEBP2a4 (d), PEBP2aB (CB) and PEBP2aC 
(aC) have been reported previously (Bae et al., 1993, 
1995; Ogawa et al., 1993b; Levanon et al., 1994). The 
gene termed AMLl was originally identified at the 
breakpoint of the chromosome translocation, t(8;21) 
associated with acute myeloid leukemia (Miyoshi et al., 
1991) (see below). AMLl was found to correspond to 
PEBP2aB.  The  relationship between the present 
nomenclature and the nomenclature proposed by other 
investigators is shown in Table 1. Several alternatively 
spliced forms are transcribed from each gene. The 
products of the major transcripts from these three genes 
are referred to a s  PEBP2aA1, PEBP2aB1  and 
PEBP2aC1, respectively. 

Each of the three PEBP2a gene products are highly 
homologous to the Drosophila runt (Kania et al., 1990) 
and lozenge (Daga et al., 1996) within a 128 amino acid 
region which harbors two different activities: (1) the 
ability to bind DNA; and (2) the ability to interact with 
the B subunit. The evolutionarily conserved 128 amino 
acid region has been called the Runt domain (Kagoshima 
et al., 1993). Fig. 1 shows a diagrammatic representation 
of the mammalian and fruit fly Runt domain containing 
proteins. The Runt domain shows no obvious homology 
to other DNA binding, or protein dimerization motifs, a 
characteristic that distinguishes it from other 
transcriptional regulatory proteins. In contrast to other 
heterodimeric transcription regulators like bHLH and 
bZIP, which bind to DNA only as dimers, the Runt 
domain containing proteins binds to DNA in the absence 
of a partner protein, albeit  less  strongly. Also, 


















