Karyomapping

A new molecular karyotyping method based on
mapping crossovers between parental haplotypes for
genome wide analysis of inheritance

Genome wide SNP microarrays are
being used increasingly for high reso-
lution molecular karyotyping to
detect chromosomal aneuploidy
including chromosomal mosaicism
and uniparental disomy.

SNP genotype analysis of parents and
offspring allows the mapping of
crossovers between parental haplo-
types and the construction of a
karyomap using basic Mendelian
rules, which, unlike conventional
karyotyping, identifies the parental
and grandparental origin of chromo-
somes and chromosome segments in
recombinant chromosomes.

Karyomapping enables genome
wide linkage analysis of Mendelian
traits without mutation analysis,
identifies the parental origin of chro-
mosomal imbalance, and the recur-
rence risk of common multifactorial
conditions to be more accurately
assessed.

Karyomapping can be used at the
single cell level following whole
genome amplification and, without
any prior development, provides a
universal test for preimplantation
genetic diagnosis of single gene
defects in combination with aneu-
ploidy, readily available worldwide.
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By testing the DNA of parents, close

relatives and embryos, it is possible
to determine which chunks of an
embryo’s chromosomes originate
with which grandparent
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How karyomapping works
Both parents

carry one copy of

the recessive cystic

fibrosis gene, on

chromosome 7. They

do not have the |

disease, but have a

one in four chance of [I
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passing it to their
children

Mutated gene from
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In this case, the mother
(left) has inherited the
recessive gene from her mother
(the embryo’s maternal
grandmother). The father has inherited it from his
father (the embryo's paternal grandfather)
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The karyomap shows which parts
of the embryo’s chromosomes
originate with which grandparent
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Scientists look at the parts of the

chromosomes in which the cystic
fibrosis gene lies, and check which
grandparent provided them

This shows whether or not

the embryo has inherited one
copy of the defective
gene and is a carrier like
its parents ... ...orifit has two
copies, and will
develop cystic
fibrosis
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The test can be repeated for multiple genes. It
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could be used to provide parents with

information about their child’s future genetic health



