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Development of Cryopreservation Protocols through Droplet-vitrification
and its Application to Vegetatively Propagated Crop Germplasm

Haeng-Hoon Kim, Jung-Yoon Yi, Na-Young No, Gyu-Taek Cho, Mun-Sup Yoon,
Hyung-Jin Baek, Chung-Kon Kim
National Agrobiodiversity Center, Natioal Academy of Agricultural Science,

Rural Development Administration, Suwon 441-853, Korea

We developed droplet-vitrification protocol, a combination of droplet-freezing and solution-based
vitrification, and applied to germplasm collections of garlic, potato, lily as well as cell lines,
including hairy roots, somatic embryos. To establish a garlic cryobank, four Korean garlic field
collections at Danyang, Suwon, Mokpo and Namhae were cryopreserved last five years. The
protocol applied consisted of preculture for 3-4 days at 10°C on solid MS medium with 0.3M
sucrose, loading for 40 min in liquid medium with 35% PVS3, dehydration with PVS3 for 150
min, cooling in 5ul droplets of PVS3 placed on aluminum foil strips by dipping these strips in
liquid nitrogen, warming them by plunging the foil strips into pre-heated(40°C) 0.8M sucrose
solution for 30s. A total of over 900 accessions of garlic were stored in liquid nitrogen for
long-term conservation using unripe inflorescences, cloves or bulbils. Twelve alternative plant
vitrification solutions were designed by modifying cryoprotectant concentrations from the original
PVS2 and PVS3. The results suggest that PVS2-based vitrification solutions with increased
glycerol and sucrose and/or decreased DMSO and EG concentrations can be applied for medium
size explants which are tolerant to chemical toxicity and moderately sensitive to osmotic stress.
PVS3 and variants can be used widely when samples are heterogeneous, of large size and/or

very sensitive to chemical toxicity and tolerant to osmotic stress.
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