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Fig.1 Calli formed from BY-2 cells that had
been frozen in liquid nitrogen.
Four-day-old BY-2 cells were transfer-
red to subculture medium that contained
0.3 M trehalose and cultured for 20 hours.
After the culture 2 m/ (packed volume) of
the cells were suspended in 8 m/ of a
mixed solution of cryoprotectants(0. 4 M
sucrose containing 10% dimethyl sulfox-
ide and 0.5M ethylene glycol)and in-
cubated for 10 minutes. Each 0.5 m/ of
the cell suspension was loaded in 2 m/
cryovials. The cryovials were placed in a
freezer at —35°C for an hour, and then
immersed into liquid nitrogen for an hour.
After rapid thawing at 40°C in water, the
cell suspension was diluted with 1. 5 m/ of
1. 2 M sucrose solution. Samples of 0. 2 m/
of diluted cell suspension were dispensed
onto a double layer filter paper, placed on
subculture medium containing 0. 3% gel-
lan gum in a petri dish. After a day cul-
ture, the cells with the upper layer of the
filter paper were transferred to other petri
dishes containing the same medium and
cultured for 2 weeks. Bar; 10 mm
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Table 1. Effect of preculture condition on the survival of cryopreserved

BY-2 cells.

Sugar added to the g "

preculture medium Viability (% +S. D.) Regrowth
none 11.4+2.0 0/4
0.3 M sucrose 4.1+2.0 0/3
0.3 M mannitol 12.7+2.4 2/4
0.3 M glucose 19.1+1.3 2/3
0.3 M trehalose 42.9+2.5 6/7

Four-day-old BY-2 cells were transferred to subculture medium that
contained 0. 3 M sucrose, 0. 3 M mannitol, 0. 3 M glucose or 0.3 M trehalose
and cultured for 20 hours. Precultured cells were treated with a mixed solution
of cryoprotectants (0. 4 M sucrose containing 10% dimethyl sulfoxide and 0. 5
M ethylene glycol)for 10 minutes, and placed in a freezer at —35°C for an
hour, and then immersed into liquid nitrogen for an hour. After the immersion
into liquid nitrogen, cells were thawed and cultured for 2 weeks. Viability of
the thawed cells was examined by the staining with fluorescein diacetate. At
least 300 cells were examined for each determination of viability.

* Number of experiments in which regrowth of the thawed cells was obser-

ved/Number of total experiments.

Fig. 2 Effect of preculture on vacuoles of BY-2
cells.
Four-day-old BY-2 cells were precultur-
ed in subculture medium containing 0. 3 M
trehalose for 20 hours. The cells before (a)
and after (b)the preculture were observed
under a differential interference contrast
optics. Vacuolar spaces of the BY-2 cells
were decreased by the preculture. Bar; 10
©m
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Table 2. Effect of cryoprotectants on the survival of cryopreserved BY-2 cells.

Mixed solution of cryoprotectants Regrowth*
0. 4 M sucrose containing 2 M glycerol 1/5
0. 4 M sucrose containing 1094 DMSO and 0. 5 M glycerol 2/5
0. 4 M sucrose containing 109 DMSO and 0. 5 M ethylene glycol 3/4
0.4 M trehalose containing 1096 DMSO and 0. 5 M ethylene glycol 2/4

Four-day-old BY-2 cells were transferred to subculture medium that contained 0. 3 M
trehalose and cultured for 20 hours. Precultured cells were treated with various mixed
solutions of cryoprotectants for 10 minutes, and placed in a freezer at —35°C for an hour,
and then immersed into liquid nitrogen for an hour. After the immersion into liquid
nitrogen, cells were thawed and cultured. Regrowth of the cells was examined after 2

weeks culture.

* Number of experiments in which regrowth of the thawed cells was observed/Number

of total experiments.

Table 3. Effects of period of cryopreservation on
the regrowth of BY-2 cells.

Period Regrowth*
an hour 4/4
7 days 2/2
30 days 3/3
60 days 3/4
120 days 2/2

BY-2 cells were cryopreserved in liquid nitrogen.

After various periods of the cryopreservation the

cells were thawed and cultured. Regrowth of the

cells were examined after 2 weeks culture.

* Number of experiments in which regrowth of the
thawed cells was observed/Number of total exper-
iments.
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Fig.3 Light micrograph of the control BY-2
cells and the resuspension cultured BY-2
cells derived from cells that had been
cryopreserved for 120-days.

About 5 g of calli regrown from cells that
had been cryopreserved for 120-days were
transferred to 30 m/ of liquid subculture
medium and cultured on a reciprocal
shaker at 130 rpm. Five to 7 days after the
transfer when the cells were in stationary
phase of growth, 1 m/ of the cell suspen-
sion was transferred to 30 m/ of fresh
medium. After that, the cells were sub-
cultured every 7 days. After the second
subculture, 4 -day-old cells were
examined under light microscope. The
cells derived from the cryopreserved cells

(b)could not be distinguished from the

control BY-2 cells(a). Bar; 50 yum
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Fig.4 Influence of cryopreservation on the syn-
chronization of cell cycle in BY-2 cells.
Cell cycles of BY-2 cells that have not
been cryopreserved (a)or BY-2 cells der-
ived from cells that had been cryopreser-
ved for 120-days(b) were synchronized by
using aphidicolin and propyzamide. Both
cells were sampled 10 hours after the ter-
mination of treatment with aphidicolin
and stained with lactopropionic orcein for
nuclei and chromosomes. The cryopreser-
vation did not affect the synchronization
of cell cycle. Bar; 50 xzm
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Effects of cryopreservation on the elonga-
tion of BY-2 cells by a treatment with

Fig.5

kinetin.

Protoplasts that were prepared from BY-
2 cells that have not been cryopreserved
(a)or BY-2 cells derived from cells that
had been cryopreserved for 120-days(b)
were cultured for 10 days in subculture
medium that contained 0.4 M mannitol
and various concentrations of kinetin.
After the culture, percentages of elongat-
ed cells(cells whose length was larger
than three times’ widths of the cells) were
examined under light microscope. The
cryopreservation did not affect the elon-
gation of BY-2 cells by a treatment with
the cytokinin. At least 250 cells were
examined for each determination.
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