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Objective: The effects of cryopreservation with or without coculture on the in vitro development
of blastomere-biopsied 8-cell mouse embryos were investigated. This experimental study was
originally designed for the setup of a preclinical mouse model for the preimplantation genetic
diagnosis (PGD) in human.

Methods: Eight-cell embryos were obtained after in vitro fertilization (IVF) from F1 hybrid
mice (C57BL$/CBA §). Using micromanipulation, one to four blastomeres were aspirated through
a hole made in the zona pellucida by zona drilling (ZD) with acid Tyrode's solution (ATS). A
slow-freezing and rapid-thawing protocol with 1.5M dimethyl sulfoxide (DMSO) and 0.1M sucrose
as cryoprotectant was used for the cryopreservation of blastomere- biopsied 8-cell mouse embryos.
After thawing, embryos were cultured for 110 hours in Ham's F-10 supplemented with 0.4%
bovine serum albumin (BSA). In the coculture group, embryos were cultured for 110 hours on
the monolayer of Vero cells in the same medium. The blastocyst formation was recorded, and
the embryos developed beyond blastocyst stage were stained with 10% Giemsa to count the total
number of nuclei in each embryo.
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Results: The survival rate of embryos after cryopreservation was significantly lower in the
blastomere-biopsied (7/8, 6/8, 5/8, and 4/8 embryos) groups than in the non-biopsied, zona intact
(1) group. Without the coculture, the blastocyst formation rate of embryos after cryopreservation
was not significantly different among ZI, the zona drilling only (ZD), and the blastomere-biopsied
groups, but it was significantly lower than in the non-cryopreserved control group. The mean
number of cells in embryos beyond blastocyst stage was significantly higher in the control group
(50.21+14.0) than in 6/8 (26.5+6.2), 5/8 (25.0£5.5), and 4/8 (17.8+7.8) groups. With the
coculture using Vero cells, the blastocyst formation rate of embryos after cryopreservation was
significantly lower in 5/8 and 4/8 groups, compared with the control, 7/8, and 6/8 groups. The
mean number of cells in embryos beyond blastocyst stage was also significantly lower in 4/8
group (25.9+10.2), compared with the control (50.2+14.0), 7/8 (56.0:£22.2), and 6/8 (55.3+
25.5) groups.

Conclusion: After cryopreservation, blastomere-biopsied mouse embryos have a significantly
impaired developmental competence in vitro, but this detrimental effect might be prevented by
the coculture with Vero cells in 8-cell mouse embryos biopsied one or two blastomeres. Biopsy
of mouse embryos after ZD with ATS is a safe and highly efficient preclinical model for PGD of
human embryos.
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Table 1. Recovery and survival rates of biopsied mouse embryos after freezing and thawing

No. of frozen

No. of recovered

No. of survived

Groups embryos embryos (%) embryos (%)
Zona intact 50 50 (100) 44 (88.0)"™
Zona drilling 53 53 (100) 38 (71.7)
7/8 embryos 47 47 (100) 31 (66.0)
6/8 embryos 54 53 (98.1) 29 (54.7)°
5/8 embryos 54 54 (100) 30 (55.6)
4/8 embryos 54 52 (96.3) 30 (57.7)°

Zona intact: non-micromanipulated embryos, Zona drilling: embryos with only a single hole in zona,

7/8 embryos: biopsied embryos from which 1 blastomere was removed, 6/8 embryos: biopsied embryos from
which 2 blastomeres were removed, 5/8 embryos: biopsied embryos from which 3 blastomeres were removed,
4/8 embryos: biopsied embryos from which 4 blastomeres were removed,

a, b, ¢, d: p<0.05 between the same superscripts in the same column
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Table 2. Development of biopsied mouse embryos in vitro without coculture after freezing and thawing

Groups No. of No. of No. of > hatched No. of cells‘
embryos > blastocyst (%) blastocyst (%) (mean+SD)
Control 45 43 (95.6)"5% 1(22) 50.2:14.0
Zona intact 22 12 (54.5) 0 453+14.0°
Zona drilling 18 13 (722 1 ( 5.6) 36.5+8.4
7/8 embryos 15 8 (53.3) 2 (13.3) 35.31+9.0
6/8 embryos 14 8 (57.1) 1 (7.9 26.5+6.2"
5/8 embryos 14 5 (35.7) 1(7.1) 250+5.5
4/8 embryos 14 8 (57.1) 0 17.8+7.8%

Control: non-freezing embryos, Zona intact: non-micromanipulated embryos, Zona drilling: embryos with only a
single hole in zona, 7/8 embryos: biopsied embryos from which 1 blastomere was removed, 6/8 embryos:
biopsied embryos from which 2 blastomeres were removed, 5/8 embryos: biopsied embryos from which 3
blastomeres were removed, 4/8 embryos: biopsied embryos from which 4 blastomeres were removed,

No. of cells: mean pumber of nuclei in > blastocyst, : ANOVA with Tukey post-hoc test, a, b, ¢, d, e, f: p<0.05
between the same superscripts in the same column

Table 3. Development of biopsied mouse embryos in vitro with coculture after freezing and thawing

No. of No. of No. of > hatched No. of cells

Groups embryos > blastocyst (%) blastocyst (%) (mean+SD)"

Without Coculture (from Table 2)

Control 45 43 (95.6)"" 1(22) 50.2+14.0°
Zona intact 2 12 (54.5) 0 453+14.0
Zona drilling 18 13 (722) 1(56) 365+ 8.4

With Coculture

7/8 embryos 16 13 (81.3)° 3 (18.8) 56.0+22.2°
6/8 embryos 15 12 (80.0)° 1(67) 5534255
5/8 embryos 16 10 (62.5)" 1(63) 34.8+15.0
4/8 embryos 16 6 (37.5 1(63) 25.9+102"°

Control: non-freezing embryos, Zona intact: non-micromanipulated embryos, Zona drilling: embryos with only a
single hole in zona, 7/8 embryos: biopsied embryos from which 1 blastomere was removed, 6/8 embryos:
biopsied embryos from which 2 blastomeres were removed, 5/8 embryos: biopsied embryos from which 3
blastomeres were removed, 4/8 embryos: biopsied embryos from which 4 blastomeres were removed,

No. of cells: mean number of nuclei in > blastocyst, *: ANOVA with Tukey post-hoc test, a, b, ¢, d: p<0.05
between the same superscripts in the same column
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Figure 1. Comparison of blastulation rate and cell numbers in blastomere-biopsied embryos without or with
coculture after freezing and thawing. *: p<0.05, compared with the corresponding group without coculture
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