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ABSTRACT The possibility for long-term preservation of Larix leptolepis embryogenic tissue was tested in this

study. Higher relative increase of the tissue fresh weight was observed when embryogenic tissue was pretreated for

24 hrs in a medium containing 0.4 M sorbitol or 20% polyethyleneglycol with cooling rate of -0.33°C /min. The fast

cooling rate of -0.5°C and -1.0°C /min appeared to be less effective in regrowth of tissues from cryopreservation. No

DNA variants have been observed by PCR analysis among the embryogenic tissues recovered after 1-, 7-, and 28-

day-cryopreservation. The post-thaw embryogenic tissue gave rise to mature somatic embryos which developed

into plants.
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A= LM (Litvay et al. 1985)u#]ell 2.0 mg/L 2,4-
dichlorophenoxyacetic acid (2,4-D), 1.0 mg/L 6-benzy-
laminopurine (BAP), 1,000 mg/L glutamine ¥ 3% sucrose
2 #Hrtetged, pH 5.72 2& F 0.4% gellan gum
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Table 1. Composition of cryoprotectant solutions tested for
cryopreservation of in L. leptolepis embryogenic tissue.

Ingredients Cryosolution I Cryosolution I
Salt 1/2LM salt LM salt
Vitamine X 1 LM vitamine X 2 LM vitamine
24-D 2.0 mg/L 4.0 mg/L

BA 1.0 mg/L 2.0 mg/L
Casein hydrolysate 1,000 mg/L 2,000 mg/L
Glutamine™ 500 mg/L 1,000 mg/L
Sorbitol 04M 08M
Sucrose 2% 4%

DMSO™ - 20%

pH 57 57

*The solution was sterilized with membrane filter (0.2 pm) and
then added after autoclving.
** Dimethyl sulfoxide.

Table 2. Effect of various osmotica and cooling rates on regrowth of
L. leptolepis embryogenic tissue from one-day cryopreservation.

Treatments Fresh weight increment (mg)
(Mean=+SE)
cooling rate : - 0.33°C /min
0.4M sorbitol 243.0120.8ab"
20% PEG** 289.7426.7a

cooling rate : - 0.5°C /min

0.4M sorbitol 187.7+18.1bc
20% PEG 189.0+ 4.6bc
cooling rate : - 1.0°C /min
0.4M sorbitol 193.0+27.8bc
20% PEG 131.0+£22.7¢

*Means with the same letter are not significantly different as
deterimined by an analysis of variance with Duncan’ s Mutiple
Range Test.

Pr>F : 0.004, F value: 6.41.

** Polyethylene glycol.
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-0.33C, -0.5C € -1.0C/min § 37149 23 E4L2%
3l7k8oh WE 0.4 M sorbitol @ 20% polyethylene glycol
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Sorbitol Tt PEG AMEQIH| F3t H|m

=23 2L EkEL 033 C/E e g 7AEA 0.4 M sorbitol
9 20% PEG AAg 3 kS ZALRE & 23S AYAF
A 2ZF9 AESA Mol gk 27 gAES 15H0

2 wjor 67744 %4, vl skalck
Polymerase Chain Reaction (PCR)

WAEAS ALY ZALRE 7170 (12 15
2432 B ohg AR AN A
0582 AL W7kl 48 5 DNAS Helshaick
DNA £8¢} A+ DNeasy Plant Mini kit (QIAGEN,
Germany)E ©]&3tom 1 WS A3Ake] A
w3ton) AAE DNAE a5/ T 59 -20Co 233}
of ARt DNAS o] AHS-E primere 10709 H712
o]0}zl random primer (OPERON, USA)Ql OPA-02 (5 -
TGCCGAGCTG-3'), OPA-07 (5 -GAAACGGGTG-3") ¥
OPA-09 (5 -GGGTAACGCC-3' )2 AHE-3}%tk PCRe 7z+
dke-ol2 30 ng (1.0 ng/uL) template DNA, 1.0 pL (1
ng/uL) primer, 1.5 unit (5 unit/uL) Taq polymerase, 2.4 pL
MgClz (25 mM), 3 uL 10 Xbuffer (500 mM KCI, 140 mM
Tris-HCI, pH 9.0, 1% Triton X-100), 0.6 uL dNTP (dATP,
dCTP, dGTP, dTTP) £& &/t ¥ tubed 30 uLE FZX
WS 2ok PCRZA-E 94 ColA 40%, 35CollA 40%,
72°ColA 182022 sh}e cycleE &t £ 40 cycle g wt
B3t & 72CoA 1027 T FAAA FUTE SFo] 2443
259 thZolE 2% agarose gelolA A7|FF3 oh&
ethidium bromide® ¥A3led UV transilluminatorA}ol A
polaroid camera@ 23} )
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3 AAz A o] Hasly 1 & (DMSO) dimethyl sulfox-
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/min®] F4 FEHFEE HEA 47NYG F P BE
289.7 mgo] FANFFE Hol 23 APAZA 7 AR
ol Ha)1t& el the- 02 243 mg AEHS Hol -0.33
C/& + 0.4 M sorbitol ] HgFReM F A7l F
AA $o)A (Pr>F : 0.004, F value : 6.41)& QA= =R oo}
EALRE § FAY BE 2AYYY Tt NLE RO
2 yebgth 28y -1.0C/min+20% PEG AgFoAE 7}
2 2o 31 mge] 2FAANZHS Bt (Table 2, Figure 1).
E3 -0.33C/min L8] A AR SR #
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AEGA SREYE SE2E A Aol ok HEgE
Hk= Ao o]t (Table 2) W7l -0.3C/min (Kartha et
al. 1988; Klimaszewska et al. 1992), -0.5°C/min (Find et al.
1993; Laine et al. 1992), -1.0°C/min (Gupta et al. 1987)%¢]
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d sorbitol®] AF YHE F2 4 04 M =25 H7}31A
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and Duran 1993) PEGE #7} A$E T Et} Sorbitol @
PEGE prefreezingd7122E dd o5 11 7152 A
Ul g8 X8l NE FFA7E EYSEN FTAA
A AZRN dEAA A4S AN 9Ee I
(Klimaszewska et al. 1992). jg}xq H Ag9 A%

Table 3. Comparison of sorbitol and PEG on regrowth of L.
leptolepis embryogenic tissue from one-day cryopreservation.

Culture period Fresh weight (mg)
(weeks) (Mean £ SE)
0.4 M sorbitol 20% PEG
1 2240+ 23.2f 2417+ 49f
2 5273+ 63.3ef 536.3+ 40.8ef
3 889.0+141.9de 1030.3+121.5de
4 1456.7+168.0c 1790.0% 17.3c
5 2218.0+230.0b 2312.34121.4b
6 3018.0+239.1a 2926.7+242.0a

“Means with the same letter are not significantly different as
deterimined by an analysis of variance with Duncan’ s mutiple
range test. Pr>F : 0.0021, F value : 4.04.



Figure 1. Regrowth of L. leptolepis embryogenic tissue recovered from cryopreserved tissue
and plant regeneration. (Al) -0.33°C /min, 0.4M sorbitol; (A2) -1.0°C /min, 20% PEG; (B)
somatic embryo induction; (C) Regenerated plant.
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Figure 2. Random amplified DNA from
cryopreserved and non-cryopreserved
embryogenic tissue (ET) of L. leptolepis.
(A) Primer OPA-02, B: Primer OPA-07, C:
Primer OPA-09. lane 1: pGEM size
marker; lanes 2-3: non-cryopreserved ET;
lanes 4-5: one-day cryopreserved ET; lanes
6-7: one-week cryopreserved ET; lanes8-9:
one-month cryopreserved ET.
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