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Abstract

The  preimplantation  genetic
diagnosis (PGD) may detect a genetic
disease prior to conception and allow a
selective transfer of normal embryos to
prevent carrying an abnormal fetus.
Blastomere biopsy at the 6- to 12-cell
stage is the most commonly used.
However, the technique difficulty and
the cell injury are still the problems.
Recently, a non-contact diode laser
system has been developed to cut the
zona. This work is attempted to improve
the efficiency and efficacy of the biopsy
method. The embryos were pretreated
with calcium-magnesium free medium.
The blastomere was biopsied with the
aid of laser for cutting of zona, in
comparison with the acid-drilling
method. The time for each biopsy was
significantly shorter for the laser method
than for the acid method. The success
rate for obtaining an intact blastomere
was 100% for the two methods. The
growth of embryos was not affected
after returning to the culture medium,
compared to embryos without biopsy.
The opening in the zona helped the
blastocyst to escape, representing an



effect of assisted hatching. The intact
blastomere retrieved is appropriate for
use in molecular diagnosis. Thus, the
laser-assisted technique is a convenient
alternative for blastomere biopsy that
may merit use in clinical practice and

research.
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Introduction and purpose

Preimplantation genetic diagnosis
(PGD) has been introduced to the human
application for prevention of hereditary
diseases in the patients receiving IVF
treatments since 1990 (1). Compared
with conventional methods of prenatal
diagnosis (amniocentesis or chorionic
villi sampling), PGD has the advantages
of detection of a genetic disease before
conception and selective transfer of
normal embryos to prevent the necessity
and risk of artificial abortion when
carrying an abnormal fetus. However,
the complexity of procedures in PGD
and the

molecular diagnosis for a single cell are

stringent requirement of
its disadvantages (2).

The most common method used for
PGD is blastomere biopsy. Regarding
the methods for blastomere biopsy, the
three-pipette technique, one pipette for
the other for
drilling the zona using acidic Tyrode's

holding the embryo,

solution, and another for aspirating the
blastomere, is most commonly used in

centers for PGD (1). However, that takes
much time and labor to perform the
procedures. Preserving the
two-micromanipulator  system, we
simplified the conventional three-pipette
technique to a two-pipette technique as
an alternative method for blastomere
biopsy in the mouse and human model
(3,4). Recently,

system has been developed for zona

a non-contact laser

cutting (5). The preliminary result from
this report seems encouraging and merits
further investigation for the clinical
application.

The failure of biopsy may be due
to a tight junction of blastomeres. The
value of calcium-magnesium free
medium to lessen a tight junction and
of the

membrane deserves further research.

avoid a tear cytoplasmic
Fluorescence in-situ hybridization (FISH)
is mainly used in the diagnosis at the
chromosomal level (6). It has been
successfully used in the diagnosis of sex
X-linked

recessive disease by transferring female

of embryos to prevent
embryos. For the diagnosis of sex, FISH
is better than PCR because FISH could
also  detect aneuploidy of sex
chromosomes. PGD is still a great
challenge in research and clinical use. In
this project, we plan to evaluate the
methods using laser cutting or acidic
drilling for blastomere biopsy and the
calcium-magnesium free medium for

facilitating the procedure.



Results

In total, 61 extra embryos at the
2- to 4-cell stage were donated by 26
patients; of these embryos, 54 (90%)
developed to 6-12 cells. Eighteen were
biopsied using the laser-cutting method,
18 using the acid-drilling technique, and
18 for controls. The average time for
each biopsy was significantly shorter for
the laser method (80+ 21 sec) than for
the acid method (422+ 120 sec). The
success rate for obtaining an intact
blastomere was same for the two
methods (100% vs. 100%). Loss of
blastomeres during fixation, frequency
of incidence to observe nuclear material
after fixation, and positive X/Y signals
after FISH were not different between
the two groups (90%, 90%). In those
blastomeres (32) with positive FISH
signals, 16 (50%) were identified to be

XY male and 15 (47%) were XX female.

1 (3%) presented an abnormal number
of X and Y signals (XYY).

The growing capacity to blastocyst
was not different among the three
groups (39%, 33%, 33%). Moreover,
zona-drilled embryos in the two biopsied
(22%, had a higher
incidence of complete hatching than that

17%) groups

of control embryos (0%) without
micromanipulation. =~ The  hatching
processes in the control embryos

displayed expansion of the blastocyst,
thinning of the zona pellucida, and
extrusion of a cellular projection that
penetrated the zona. In the zona-drilled

embryo, the expanding blastocyst
escaped from the drilled hole, and there
was no thinning of the zona. There were
no differences between the laser method
and the acid method for ability and
mode of hatching in embryos biopsied.
These embryos did not lose a blastomere

when cultured in vitro.
DISCUSSION

This study demonstrates that the
laser method is more efficient than the
conventional acid method for blastomere
biopsy in human embryos. The
shortened operating time might reduce
exposure of suboptimal conditions
outside the incubator with potential
disadvantages for growth. Only two
pipettes are needed for the laser method.
An intact blastomere was successfully
retrieved in 100% of embryos. No
failure of biopsy may be due to the use
of calcium-magnesium free medium to
diminish a tight junction of blastomeres.
The growth of embryos was not affected
after returning to the culture medium.

The biopsied embryos unaffectedly
achieved blastocyst formation, and
apparently commenced the hatching
process. These observations were similar
to previous reports wherein zona drilling
or partial zona dissection facilitated
(3,4,7). The

blastomeres from either the laser-cutting

hatching of embryos

method or the acid-drilling technique
could be equally fixed and shown in
FISH. The intact blastomere retrieved is



also thought to be suitable for
polymerase chain reactions (PCR) in the
detection of single-gene diseases. Thus,
this laser-assisted technique is a
convenient alternative for blastomere
biopsy that may merit use in clinical

practice and research.
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