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Focus: Brave New World

A four-cell embryo has undergone fluorescence in situ hybridization with
probes at chromosomes 13, 16, 18, 21 and 22. In the original color picture,
each of the probes would be a different color.

hybridization (FISH) probes chromo-
somes with fluorescent DNA probes
specific for various chromosomal
segments and is particularly useful for
detecting abnormal chromosome ar-
rangements such as trisomy 21 which
causes Down’s syndrome (10).

To detect for more specific genetic
abnormalities, the polymerase chain
reaction (PCR) amplifies a cells’ lim-
ited amount of genetic material to an
amount sufficient for further testing
(10). While traditionally a very robust
assay, the use of PCR in PGD exac-
erbates the traditional problems of
PCR due to the extremely low amount
of template available in PGD (in the
case of a cleavage stage biopsy, a
single strand). The high number of
PCR cycles required makes amplifica-
tion of contaminants and misleading
results more likely. Furthermore, a
phenomenon called allele drop out
where random non-amplification of
one of the alleles in a heterozygous
sample occurs can lead to many false
positives and negatives depending on
which allele failed to amplify. PCR and
subsequent DNA analysis can provide
more specific information than FISH
regarding specific disease causing ge-
netic mutations (10).

Despite all these challenges, embry-
onic screening has been hailed a success
for helping otherwise infertile couples
bear healthy children. Out of 4748 PD
attempts, 754 babies have been born,
and since screening eliminates embryos
carrying chromosomal abnormalities
that would likely abort a pregnancy,
“The overall pregnancy rate per transfer
is 23.3%, much higher than the rate in
IVF patients in the comparable age
group (average age, >39 years) without
PGD.” For couples using IVF, PGD led
to a fourfold reduction of spontaneous
abortion (11).

Conclusion

While these scientific successes
validate embryonic screening as a nec-
essary assistive reproductive technol-
ogy, controversy still lurks nearby. The
question of what stage of the embryo
is considered a living organism has led
to the various biopsy options discussed
above. However, recent findings have
also suggested that PGD may have det-
rimental effects on the children, causing
parents to question whether the screen
is really worthwhile (12). The success
of the human genome project and the
increasing accuracy and availability of
PGD suggest that embryonic screen-

ing may one day go beyond simply
helping parents bear healthy children
and instead be used for sex selection
and choosing specific traits (13). These
possibilities of selecting embryos for
ideal children is not far from the limits
of current science and threatens to
eliminate the much beloved surprise of
having children.

—Peter Cai '10 is a Molecular Cellular
Biology concentrator in Adams Hous.
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