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Vitrified Cryopreservation of Human Embryonic Stem Cells

MAI Qing-yun, ZHOU Can-quan, LI Tao, DENG Ming-fen, FANG Chong, ZHUANG Guang-lun
(Center of Human Assisted Reproduction, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080, China)

Abstract:  [Objective] To evaluate the efficiency of vitrification cryopreservation of human embryonic stem
cells. [Methods] Human embryonic stem (ES) cell clumps from identical cell line were randomly allocated to be
cryopreserved by vitrification or slow freezing protocols. The recovered rates of the frozen clumps, the levels of the
proliferation and differentiation of stem cells after freezing, thawing and culture were compared among these two
cryopreservation group and noncryopreserved group. The pluripotency of human embryonic stem cells after thawing
was identified. [Results] 81.9% of the human ES cell clumps were recovered after vitrification, while only 22.8%
of cell clumps were recovered after slow freezing. The difference was statistically significant (P< 0.001). The
colonies after vitrification manifested not only faster growth but also lower level of differentiation when compared
with those colonies after slow freezing protocol. However, the growth and the differentiation of those undifferentiated
colonies from both groups were the same as the colonies from the non -cryopreservative stem cells during the
prolonged culture period. The passage level 6 of vitrified human embryonic stem cells retained the properties of
pluripotent cells including a normal karyotype, expression of the transcription factor OCT-4, stage specific expressed
antigen-4 (SSEA-4) and antigen-3 (SSEA-3). Teratomas growth of these cells displayed the development of a variety
of tissue types encompassing all three germ layers. [Conclusion] Vitrification is an effective method to cryopreserve
human embryonic stem cells. During the prolonged culture, the human embryonic stem cells may retain their normal
karyotype and pluripotency after cryopreservation.
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Table 1 Comparison of the mean areas of colonies (vs,mm?)

Vitrified group  Slow freezing group

P

(n=59) (n=16)
2d  0.042+£0.0062  0.0398+0.0038 1.8832 0.0642
7d 0.2254+0.0529  0.1236+0.0133  7.5906 0.000 3
9d 1.0231+0.146 0.690 6+0.0719  8.7556 0.0004
2.3
9 7

) 2,
2

Table 2 Comparison of the background differentiation of ES

cell colonies n(%)

Predominantly Partial ~ Completely

Grou
P undifferentiated differentiated differentiated

Non-cryopreserved

on 7 d(n=70) 51(72.8) 14(20.0) 5(7.1)
Slow freezing

on 9 d(n=16) 1(6.2) 5(31.2) 10(62.5)
Vitrification

on 9 d (n=59) 20(33.8) 29(49.1) 10(16.9)

The comparison between non-cryopreserved group and the
vitrification group had statistical significance ( }*=14.12,P< 0.01);
Statistical difference existed between the slow freezing and vitrification

group (x*=19.639,P< 0.01)

Fig.1 Expression of SSEA on the surface of human ES

cell clonies (100x )

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

A: SSEA-4 positive; B: SSEA -3 weak positive; C: SSEA -1
undifferentiated cells were negative in the center, with positive
staining in the surrounding differentiated cells; D: ES cell surface

markers were negative on MEFS

Fig.2 Purple stain for alkaline phosphatase (200x)
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Fig.3 RT-PCR analysis of the expression of OCT-4

lane M:B-actine lane; A: Undifferentiated HES-1
cells lane B: Differentiated HES-1 cells
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Fig.4 Normal karyotype of vitrified human ES cells (46,
XX)
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