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Cryopreservation of In Vitro Shoot Tips of Potato by Droplet Vitrification
and Genetic Sability of Regenerated Plantlets
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Abstract Shoot tips from axillary buds of in vitro potato Solanum tuberosumL. were successfully
cryopreserved by droplet vitrification. The optimum cryopreservation procedures were as follows. Shoot
tips excised from 2— 3 month-old plantlets were precultured on liquid MS medium supplemented with 0.3
mol - L and 0.5 mol - L' sucrose for 1 day each and then dehydrated with PVS, for 30 min at 0 . Five
shoot tips were transferred to approximately 15 puL droplets of PVS, solution on thin strips of sterile
aluminum foil. The aluminum foil strips were folded to enclose the shoot tips. The foil envelope was then
carefully immersed into liquid nitrogen LN using fine forceps. After immersion the strips were quickly

transferred to 2 mL cryotubes and immediately plunged into LN and maintained for 1 h at least. The shoot
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tips in the foil strips were then rapidly heated by immersion twice at 15 min intervals into 10 mL 1.2
mol - L' sucrose MS medium at room temperature. The shoot tips were then unloaded from the foil
rinsing the PVS,; from the shoot tips. The shoot tips were transferred to solid culture medium MS + 0.5
mg - L Zeatin + 0.1 mg-L" NAA+ 1.0mg - L' GA; for recovery and regeneration. The average survival
rate and regeneration rate were 79.91% and 62.52% respectively. There was no genetic variation in the
regenerated plants based on assessment of SSR markers.
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Tablel Theeffect of pre-culture of shoot tipson surviverate and regeneration rate

1%

Treatments Survive rate

1%

Regeneration rate

03mol-L' 1d 67.32+13.08 b

54.86+£0.11b

03mol-L' 1d+05mol-L" 1d 85.87+4.61a 7458+ 13.38 a

03mol-L' 1d+0.7mol-L" 1d 68.81+581b 4587+7.45¢

03mol-L" 1d+05mol-L" 1d+07mol-L" 1d 69.99+£2.80b 54.15+4.80b

03mol-L' 1d+05mol-L" 1d+07mol-L" 1d+10mol-L" 1d 3444+214c 778 +2.14d

Control 0d 0d
Note The same letters in the same column indicated no significant difference. The same below.
2.2
S 11} 0.3mol-L'  0.5mol-L" MS 1d
30 min
2 DMSO PVS, PVS,
DMSO PVS, 85.13%
70.13% PVS,
DMSO
2
Table2 Theeffectsof different PVS solutionsfor surviverate and regeneration rate of shoot tips
The component of PVS solutions 1%
1%
o o 0 Lt 0 Regeneration
PVS solutions  MS % % % /- mol-L % Survive rate &
Gly EG DMSO Sucrose PEG rate

PVS, MS 22 13 6 - 13 52.93+£3.80b 2723+10.21b

PVS, MS 30 15 15 0.40 - 85.13+7.53a 70.13+0.88a

PVS; MS 50 — — 1.46 - 31.64+1.60c 15.03+1.36¢

PVS, MS 35 20 - 0.60 - 4538 +14.68bc  23.25+£8.96b
23 PVS,

2~3 S (1} 0.3mol-L"  0.5mol-L"
MS 1d PVS, 0 15 30 60 90 min
1 PVS, 0 PVS,

30 min
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Fig. 1 Theeffectsof PVS, treatment timeon survival rate and regeneration rate
24
S (3 1d03mol-L" 1d0.5mol-L" MS
PVS, 30 min A B
70.63% 65.07% A 54.91%
A B NAA TAA NAA
C
3
Table3 Theeffect of different recovery medium for surviverate and regeneration rate
/ mg-L" 1% 1%
Recovery medium Component Survive rate Regeneration rate
A MS + 0.5 Zeatin + 0.1 NAA + 1.0 GA; 70.65+0.89 a 5491+1539a
B MS + 0.5 Zeatin + 0.1 IAA + 1.0 GA; 65.07+14.44 a 4759+7.39b
C MS + 0.4 Zeatin + 0.08 NAA + 0.2 GA; 3736+3.65b 12.92+3.67 ¢
D MS 38.74£9.69b 11.89 £ 6.55¢
25
4 4 03 mol - L' 05
mol - L™ MS 1d 0 PVS, 30 min MS + 0.5
mg - L' Zeatin + 0.1 mg - L' NAA + 1.0 mg - L GA; 10 4

4
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Table4 Theeffect of cultivarson surviverateand regeneration rate

1% 1%
Cultivar Survive rate Regeneration rate
10Ba 10 8593+9.56a 76.03+7.50a

303 Dongnong 303 77.03+£4.95b 47.05+5.28Db

4 Kexin4 91.06+2.63 a 73.09 +14.61 a

17 Kexin 17 73.79+17.14b 51.75+£11.19b
2.6

75 476 DNA 2~16

6.03 2
10 334 303 342 4 321
17 342
B0 Ba 10 TR0 Dongrong 5038 VLR Rakin 4 WHEIT KaxindT

123 456 7TEBRIOMIZTT 3 456 TAVLINIEMIZTIASGTERIMMNLIZ L2324 56 TRMINLNZ

2 SSR ST1021

1 2 3~12 M
Fig. 2 DNA fingerprinting of varieties detected by SSR primer ST1021

1 2areinvitroplantlet 3— 12 are regenerated plantlets. M is DNA ladder.
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MS +0.5mg - L Zeatin+ 0.1 mg- L' NAA+ 1.0 mg - L' GA;

SSR
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