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Summary. The Mendelian inheritance is based on the 
fundamental rule in which mammalian genes are 
expressed equally from two homologous biparental 
alleles. Recently a small number of genes have been 
identified to show an exception to this rule in that 
homologous alleles can function differently in somatic 
cells depending on whether they come from the mother 
or the father. This intriguing biological phenomenon is 
called as genomic imprinting which does not conform 
classical Mendelian inheritance and has potentially far 
reaching implications for genet ics ,  evolution, 
developmental biology and pathology including cancer. 
The gene encoding insulin-like growth factor 2 (IGF2) 
harbors at l l p 1 5 . 5  and serves as paradigm for an 
imprinted gene. The lGF2 gene has been demonstrated 
to be imprinted with the paternal allele expressed and the 
maternal being silent which is evolutionally conserved 
between mice and human. Loss of imprinting (L01) of 
IGF2 has been demonstrated in a dozen of tumor types 
including Wilms tumor (WT) with a promise of many 
more to come. The LOT of IGF2 may induce increased 
or dcrcgulated IGF2 expression which could initiate the 
onset of WT. Thus the L01 of IGF2 may provide a novel 
mechanism of gene activation and play a role in the 
development of a wide range of tumors. This review also 
discusses other imprinted genes on l l p15  which may 
have a role in WT or other diseases. Finally molecular 
mechanisms of genomic imprinting are discussed. 
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1. Introduction 

The concept that both maternal and paternal 
genomes are essential for complete and undisturbed 
development came from the observations of aberrant 
development of embryos after experimental induction of 
parthenogenesis in mice (McGrath and Solter, 1984; 
Surani et al., 1984). Development of gynogenetic 
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(diploid maternal, equivalent to benign cystic teratoma 
of the ovary in human) or androgenetic (diploid paternal, 
equivalent to complete mole in the gestational tropho- 
blastic disease in human) embryos were severely 
disturbed. The former were relativley normal in size and 
appearance up to the 25 cell stage but showed poorly 
developed extraembryonic membrane whereas the latter 
showed reciprocal phenotype. 

Mouse genetic experiments have been used to 
demonstrate that duplication of certain chromosomes 
from one parent with loss of the homologue from the 
other parent, or uniparental disomy, result in embryonic 
lethality (Cattanach and Beechey, 1995). This has 
allowed the assignment of imprinted or non-imprinted 
regions of the mouse genome. A recently developed 
method is the restriction landmark genome scanning 
which allows to analyze allele specific differences in 
CpG methylation pattern. This allows speculation that 
the total number of imprinted genes in the whole 
genome are less than 200 (Hayashizaki et al., 1994). A 
dozen of imprinted genes, so far, are identified in human 
which are shown in Table 1. These imprinted genes have 
been shown to play an important role during prenatal 
development. Accumulative evidence indicate that 
aberrant imprinting of these genes is also implicated in 
the aetiology of an increasing number of diseases, 
including cancer (Hall, 1990). This review will primarily 
focus on the development of Wilms tumor (WT) in view 
of genomic imprinting. 

2. Genomic imprinting and gene activation 

2.1. Loss of imprinting (LOI) 

2.1.1. Increased IGF2 expression in WT 

WT is a malignant tumor of the kidney and the most 
common abdominal solid tumor of childhood, occurring 
at an estimated frequency of 1 in 10,000 live births. 
Distinctive histological features are characterized by its 
striking similarities to embryonic nephrogenesis and by 
diversity of cell types, tissue patterns and degrees of 
differentiation (Fig. 1 A). 

Over the several years our  major goal is to 
understand molecular mechanisms which underlie the 
























