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P-30 A New Protocol for Effective Cryopreservation of hES
Cells by Minimum Volume Cooling (MVC) Method
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Objective: Human embryonic stem (hES) cells are being very important resources for study on cell
replacement therapy, other medical applications or basic scientific research, and thus their efficient cryopre-
servation is inevitably needed. This study was fo examine whether the newly developed MVC vitrification
method can be used for the freezing of hES cells. |

Materials and Methods: In this study, hES cell colonies (MBO03) were cryopreserved by either the
slow-cooling method using StrataCooler® (Stratagene) as a control method or MVC vitrification method
using modified French-mini straw (500 pl, IMV) (we designated it as MVC straw). hES cell colonies
cultured on mouse embryonic fibroblast (STO cell, ATCC) feeder using ES culture medium were mechani-
cally dissected into several small clumps following by collagenase treatment. In experiment I, with the
slow-cooling method, about 20~30 clumps of hES cells were transferred into a cryo-vial containing 1 ml
freezing medium (10% DMSO added ES culture medium). The vials were slowly cooled in a StrataCooler®
at-80°C deep-freezer and then plunged in liquid nitrogen (LN,) on next day. The vials were rapidly thawed
in a water bath at 37 °C. At thawing, freezing medium is gradually diluted in ES culture medium for 20~30
min. hES cell clumps were recovered using micropipette and then plated onto a fresh feeder layer. In
experiment II, hES cell clumps were vitrified using MVC straw which were prepared by cutting end place
of one side. Ten hES cell clumps were loaded onto one MVC straw using micropipette followed by
exposure in two vitrifiation solution {(VS); 10% ethylene glycol (EG) and 10% FBS added D-PBS for 5 min
in the first step, then 30% EG + 0.5 M sucrose (S) + 10% FBS added D-PBS for 20 sec in the second step.
And then MVC straw was plunged directly into LN,. Thawing was rapidly performed by 5-step (1 MS, 0.5
MS, 0.25 MS, 0.125 MS and 10% FBS added D-PBS). Then recovered hES cell clumps were plated onto a
fresh feeder layer.

Results: Pluripotent hES cell clumps were successfully cryopreserved by slow-cooling or vitrification
method, and the cells retained hES characteristics after thawing. All clumps were recovered without any
cell loss. At day 2 after thawing, cell survivabilities in vitrificaion method, which we confirmed as attach-
ment of hES cell clumps onto feeder cell layer, were higher (94.3%, 66/70) than that in slow-cooling
method (82.8%, 53/64), respectively. However, in MVC vitrification method, survived hES cell clumps
were growing out with stable proliferation rate and they indicated normal karyotype, positively immuno-
stained (AP, SSEA-4, TRA-1-60) using surface marker antibodies and high telomerase activity. Also, it
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