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from Tilghman and colleagues on page 61 of this
issue’ clarifies the physical relationship between Igf-
2and H19. It turns out that these two murine genes
are oriented in the same direction and separated by
only 90 kilobases (kb). Eighteen kb upstream of Igf-
2 is the #nsulin-2 locus, which is believed not to be
imprinted. The authors propose that common
transcriptional elements for the pair of imprinted
genes may play a part in determining their specific
allelic expression, and that this segment of
chromosome 7 may constitute an imprinted
‘domain’. Certainly thetwo genesshareaverysimilar
pattern of temporal and tissue-specific expression.
Further scrutiny of this region may reveal important
clues about the imprinting process and the domain
hypothesis, such as the question of whether other
(imprinted?) genes may actually exist between Igf-2
and H19.

These genesare of interest for human geneticists
as well. The Ins-2/1gf-2/H19 synteny is conserved
on human chromosome 11pl15.5 — indeed,
Tilghman’s group also finds that, in humans,
IGF2 and HI9 are physically linked,
and are a maximum of 200 kb apart®, Interest-
ingly, thisis the region in which paternalisodisomy
(two copies ofthe father’sloci) hasbeen associated
with sporadic cases of Beckwith-Wiedemann
syndrome (BWS)’, which is characterized by
gigantism and predisposition to childhood
tumours. A causative role for IGF2 in BWS is
supported by the overexpression of IGF2 in
tumours from BWS patients, but more
interestingly from the observation of the larger
than normal size of chimaeric mice containing
paternal duplications of the distal end of
chromosome 7, suggesting a dosage effect of the
paternally expressed Igf-2 (ref.8). However, H19,
the first mouse gene to have been shown to be
monoallelicly expressed inhumans®, could also be
involved in some aspects of BWS, perhaps because
of the loss of a tumour suppressor function®*°,
The speculation concerning these remarkable
genes should lead shortly to substance. O
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Cystic fibrosis mice

Byastrange quirk of timing, the reportby Whitsett
etal.on page 13 of this issue, of healthy transgenic
mice expressing the human cystic fibrosis
transmembrane regulator (CFTR) may be
contrasted with the long-awaited production of
homozygous CFTR-deficient mice, which hasjust
been announced by Beverly Koller and coworkers
at the University of North Carolina (Science 257,
1083-1088; 1992). The Science report marks the
first successful attempt among several groups
worldwide to ‘knock out’ the CFTR gene in mice
by homologous recombination, thus producing
the first authentic animal model for cystic
fibrosis (CF). For those working on the mechanics
of gene targeting, there seems to be no magic
solution to the difficulties in disrupting the CF
gene that have beset researchers for the past two
years. Targeting efficiency often varies between
experiments, but finally one experiment yielded
embryonicstem cellsin which the disrupted CFTR
gene (containing a premature stop codon) had
integrated correctly and could then be bred into
the mouse germline.

The mice that are homozygous for the defective
CF gene reveal many important similarities but
also some curious differences from human
patients. In almost all cases, the affected mice are
smaller than normal and die before they are 40
days old due to peritonitis caused by severe
intestinal blockage (they would normally be
expected to live for two years or so). This
obstruction is reminiscent of meconium ileus, an
early sign of CF in newborns. However, other organs
including the pancreas, liver and reproductive tracts
appeared relatively normal, and there is evidence
that some male mice are fertile. Most important,
although the upper respiratory tract showed some
pathological changes, therewere no signs of bacterial
infection in thelungs—the most critical component
of human CF. If the intestinal problems can be
overcome, thus prolonging the mouse lifespan,
susceptibility to bacterial infection may become
apparent and accessible to study. It should also be
possibleto combinethetransgenicand genetargeting
technologies to witness the effect of reintroducing
and expressing CFTR in a variety of cell types
which otherwise lack the protein. The CFTR-
deficient mice are being made available through
the Jackson laboratories and will be a boon to
CF research. O
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