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Cryopreservation tolerance of Marine Diatom Resting Stage Cells in the Coastal Sea Bottom Sediments

Shigeru Itakura”, Keizo Nacasaki”, Tomohiko Kawamura® and Ichiro Imar’

Abstract

In spite of its importance in microbiology, information on cryopreservation of marine diatom is limited. ~An attempt was
made to develop cryopreservation procedure of marine diatom resting stage cells which abundantly exist in the bottom sediment
of coastal area. Bottom sediment samples from the Seto Inland Sea (Harima-Nada) were used for sub-zero temperature preser-
vation experiment in this study. The condition giving optimal survival of microalgae in cryopreserved sediments was as
follows : with sorbitol (1 M) as additives, 1/3 salinity, at —80°C preservation (no pre-cooling). Under this condition, two dia-
toms, Thalassiosira pseudonana and Nitzschia sp., and some unidentified microalgae were recovered from the sediments, but the
vegetative cells of obtained diatoms were not able to be cryopreserved again under the same conditions.  Present result suggests
that these two diatoms were preserved as resting stage cells in the coastal bottom sediments, and the diatom resting stage cells

might be more resistant to cryopreservation than the vegetative cells.
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HEFEE (100~10%g - wet sediment) TEFET 5 2 & A 5
MIZENTBY (GHS, 1990; WA - 43, 1991),
A2 RIS 5 2 & CEEEEFRIRIVIHL o SO i 12
DT DIEH (BRI R S S5 55N b b o
CHIEE NS, AFFETIE, 20X aEROD LT,
WAEE O B Y A 7 A O % BI§T L CHEL
EREMREERT A LR HNE LT, Wi - fRoi%
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MRS (RIREMRAR) & 55284k CREMID) O SEDEWZ
DWTH IR L7z,

MHE RV HE
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XDIE) DPPEETH o720 2F 0, HEE 13 OFEERX
D JF S FFE R HA ORI OEEDE RFF I T B
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Table 1. Observed well numbers (out of 5 wells) of viable microalgae existence after the cryopreservation experiment with various kinds of

conditions.
With sorbitol ? Without sorbitol
Cryopreservation s .. . .. ..
r};g; dition™! Salinity 1 } Salinity 1/3 ¢ salinity 1 salinity 1/3
after 2days  after37days after2days after37days after2days after37days after2days after 37 days
@ 0 nt” 0 nt. 0 nt. 0 nt.
@ 5 5 5 5 0 nt. 0 nt.
©) 2 5 2 4 0 n.t. 0 nt.
@ 4 5 3 5 0 n.t. 0 n.t.
5 1 4 1 4 0 nt. 0 nt.
® 5 5 5 5 5 nt. 5 nt.

“"@: Preserved under —20°C
. Preserved under —80°C

Preserved under — 196°C
: Preserved under 11°C (control)

Clslelels

: Kept under —20°C first (pre-cooling), then preserved under —196°C
. Keptunder — 50°C first (pre-cooling), then preserved under — 196°C

2 Sorbitol (a final concentration of 1 M) was added as an agent for preventing the adverse effects of freezing.

“ Preserved under the seawater salinity.
™ Preserved under the diluted salinity (1/3 seawater salinity).
" Not tested.

Table 2. The morphological characteristics of the isolated microalgae and the result of species identification with their

cryopreservation tolerance.

Cell type Morphological characteristics Result of species identification Cryopreservation tolerance *
A3 Roundish cell shape with dark green pigments. Unidentified 5
Cell diameter : 2-3 pm
A4 Roundish cell shape with dark green to pale Unidentified 5
cinnamon color pigments.
B3 Round to oval cell shape. Forms short cell chains. Unidentified 0
Dark green pigments.
B4 Centric diatoms, Cell diameter : ca. 3 pum. Thalassiosira pseudonana 0
No cell chains.

El Pennate diatoms, Major axis : 5 to 6 um. Nitzschia sp. 0
Dark cinnamon color pigments.

E5 Pennate diatoms, Major axis : ca. 15 pm. Nitzschia sp. 0
Dark cinnamon color pigments.

H1 Centric diatoms, Cell diameter : ca. 3 um. Thalassiosira pseudonana 0

Light cinnamon pigments.

" Number of wells (out of 5 wells) in which viable cells were observed after the cryopreservation experiment of each microalga.

TE Lo 7275, EEEHEIC O W T O RE R F i
Ol % [A] %€ L 7 (Table 2), Fig. 1 |24 A58 S ML 7- B
2 ffi (Table2 D% 1 7 B4, El, ES, HI) DEZOEAIIE
THAMSEEE AR L7z 54 7 B4 BLUHI OFRIZEH
HIEOMIE T, BRI 23-7.8 um DIFIEFETH - 72,
TARITIL 10 pm |2 7-8 ROFEERGSH Y, FOh
D2 RO IEISEMIZ | ROBIRERY D 5, EHixoh

DAHEIZ S 1 ROFREIBREDPGAET Do TNEOFHMB
X ORI O /NEBLF 1 E Hasle (1978) X5 EF (1990) 750
L 7z Thalassiosira pseudonana Hasle et Heimdal OD¥F & —3
3% (Fig. l-a) ¥£72, ¥4 7 E1 BXUES OfkiIL, ZHik
£ 54-145 um, 182449 um OFVREEETH 5 EHRED
R OFFHEEE GEB) "D D, HEEE ORI 1 pm 12
K2 KD 5o TRXIHIZIZ 15 D/NLEID S 70 2 Y THSHE
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Fig. 1. Transmission electron micrographs of isolated diatoms

which recovered from the coastal sediments after cryo-
preservation.  Scale bar : 1 pm.

a: Thalassiosira pseudonana Hasle et Heimdal.

b : Nitzschia sp.

Alum 258K H L, TNLOREH,S, ZofiE
Nitzschia | DEFE - % 2 HNDDS, ZNFE Tl Sz
FEICIE—F L BN RO L OO LN 0o
72728, AL Tl Nitzschia sp. & 72 (Fig. 1-b),

BO N HEEOTHA ERIZ BT, ¥4 T A3 B
£ OY A4 DT APEAFIAERE S 41 (Table 2), AN
DIRFET b RS RAF T RE il & B 2 bz, L
L7&n6, Moy 47 FrICEEEE TR 0RO 3k
FEBRTHAONZ L) 2L & HHTLI LB TE
Lhrolz, TORNS, SHGHE SN EEHICBW
T, MR ICAETE LT 2 IR7EE (IRIRETHAL) o 528
Rrag SN7CIREE GRaEAE) £ D DRV IHEEE A LT
B EDIRIEE NI,

A0 A HE S - BB O 9 B E I Thalassiosira
pseudonana 1%, T VCEER K HFOAEOMYIETE & L
THBICHVO N EENICOEEREN T T 7 b
Td 5 (Wemer, 1977), AFEIZ BT 5 RIREHIE DI K S
HIZOWTRBFEAHTH 225, 15k, ZAFEESLET
THRIRIIANIE DT BT 3 4UE, SRS PRAT %0 U 7
Thalassiosira pseudonana ¥k D2 5EW) 72 BRAF & R~ & D7
WHUREMEN D D), EENOEBDHIFF SN,

SRIOERTIE, BRI Thalassiosira & [FIFREE
D B \WIEE N EOEE TRIRMIIE AL L TW b
Chaetoceros &< Skeletonema J& DO EHAH (535, 1990) A%

=5

#H62(1),2012.

fRFEBIZHIL L T ad o lzo S0 O HHRs 525 T lEiEE
RHEZHNTWEDT, £ OENOEENEZ LN
D5, TS OB O RIR M LB AT E A B
LHDEHIWEND, SHRITE SICEMEZE 2 CTHREE
Bir4 bbbz, NLIIZER S RIREIHIL %
W BGEEBR TR ) LEL DA ) T2, BHHIKR
R REAT (9 10°C) THRAF L7234, 3 4ERICLEE
HEAIAHBELTLAZEDPAMONT VLN (GH5,
1990), HFERAFIZ & o> TEDREDOIIMIRGFETTETDH 5
B, Lo 7R S SR L 2 X% 5 v,

il &

RIGE % BT HI12H 720, HEROFIU I LT
B 7 P HEOK EERFSERT OFAAG LSS A @
FHED 2 ELEH LTS 72, hWBERFES
B R, WRIRE T V7 AW R IR
Y vy =Rt RS N E R v
y — BRI, 7 S UM AT B AR RER AT
get v & — WA SRR R R A IR R R R Vv — TR
ORI, BRREBE % S IZEBRA DI
DEMEF LA EZEHL T T AWSRIERET
DOENHEEAERN L TFH (A SR oA BENHIEC X
LW EB BT ORSSIC BT 2058 ] CEBUITE~S )
O—BRE LT fThbhtl, EL THELTRLET.
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