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Cryopreservation of Blue-green Alga Synechocystis sp. SY-4
Kenji Sakamoto*2, Katsuaki Kitajima*, and Akinori Amemura®2
Rep. Res. Inst. Mar. Biores., Fukuyama Univ., (9), 25-32 (1998).

Cryopreservation of blue-green alga Synechocystis sp. SY-4 was examined.
Synechocystis sp. SY-4 was frozen with high levels of post-thaw relative growth activity
(more than 100%), which were achieved by employing a simple protocol using trehalose
or DMSO as a cryoprotectant; samples were placed in a cooling-bath preset at —40C
for 30 min, followed by liquid nitrogen freezing. The highest level of relative growth
activity (141% or 124%) after freezing and thawing was obtained using cultures at
early-stationary phase grown at 25°C, and cryoprotectant of 5% (w/v) trehalose or 7.5%
(v/iv) DMSO, respectively. Furthermore, the levels for cells cryopreserved in liquid
nitrogen for 2 months were 70% and 120% when 5% trehalose and 7.5% DMSO were
used, respectively.
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Fig. 1. Relative growth activity of Synechocystis sp. SY-4 frozen at —40TC for 30 min

with various concentrations of trehalose after preincubation for 5 (A) or 10 (B) min at 0C.
Growth activity of frozen control without trehalose (Fresh) is taken as 100%.
Concentrations of trehalose (%, wiv): O, 0 (Fresh); @, 0; A, 1; A, 2.5; [1,5; B, 7.5;

X, 10.
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- Fig. 2. Relative growth activity of Synechocystis sp. SY-4 frozen at —407C for 30 min
with various concentrations of DMSO after preincubation for 5 (A) or 10 (B) min at 0°C.
Growth activity of frozen control without DMSO (Fresh) is taken as 100%.
Concentrations of DMSO (%, wiv): O, 0 (Fresh); @, 0; A, 1; A, 2.5; (1, 5; M, 7.5;

X, 10.
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Fig. 3. Relative growth activity of Synechocystis sp. SY-4 harvested at different growth phases
(A, late-logarithmic; B, early-stationary; C, stationary) and frozen at —40C for 30 min with
trehalose (5%, w/v) or DMSO (5, 7.5%, v/v) after preincubation for 5 or 10 min at 0C.

Symbols: O, Fresh; @, no cryoprotectant (treated at 0C for 5 min); A, 5% trehalose
(preincubated for 5 min); A, 7.5% DMSO (preincubated for 5 min); (], no cryoprotectant
(treated at OC for 5 min); M, 5% trehalose (preincubated for 10 min); X, 5% DMSO

(preincubated for 10 min).
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Fig. 4. Relative growth activity of Synechocystis sp. SY-4 cultured at different temperatures
(A, 25TC; B, 30C) and frozen at —40%C for 30 min with trehalose (6%, w/v) or DMSO (5, 7.5%,
viv) after preincubation for 5 or 10 min at 0C.
Symbols: O, Fresh; @, 5% trehalose (preincubated for 5 min); A, 7.5% DMSO (preincubated
for 5 min); A, 5% trehalose (preincubated for 10 min); [, 5% DMSO (preincubated for 10 min).
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Fig. 5. Relative growth activity of Synechocystis sp. SY-4 frozen at —40 (A) or —196 (B) C for 30
min, or —196°C for 30 min after freezing at —40%C for 5 min (C) with trehalose (5%, w/v) or
DMSO (5, 7.5%, v/v) after preincubation for 5 or 10 min at 0C.

Symbols: O, Fresh; @, no cryoprotectant; /A, 5% trehalose (preincubated for 5 min); A, 7.5%
DMSO (preincubated for 5 min); (1, 5% trehalose (preincubated for 10 min); M, 5% DMSO
(preincubated for 10 min).
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Fig. 6. Relative growth activity of Synechocystis sp. SY-4 frozen at —196°C for 30 min after freezing
at —407C for 5 min with trehalose (6%, w/v) or DMSO (5, 7.5%, v/v) after preincubation for 5 or
10 min at 0°C, then preserved for 2 weeks (A), 1 month (B), or 2 month (C) at —196C.
Symbols: see Fig. 4.
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