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ABSTRACT

This study was conducted to establish methods for preserving chicken primordial germ cells (PGCs) for long-term storage in
liquid nitrogen and for developmental engineering or preservation of species. The purpose of this study is to clarify the effects of
fetal bovine serum (FBS) or chicken serum (CS) treatment on the viability of cryopreserved PGCs from Korean Native Chicken
(Ogye). PGCs separated from a germinal gonad of an early embryo at day 5.5-6 (stage 28) were suspended in a freezing medium
containing freezing and protective agents (dimethyl sulfoxide (DMSO), ethylene glycol (EG) and glycerol). The values from 0, 5,
10, and 15 % DMSO plus FBS treatment were 21.6, 30.36, 36.42, 50.39, and 48.36 %, respectively. The viability of PGCs after
freeze-thawing was significantly higher for 10% EG plus FBS treatment than for 10% EG + FCS treatment (p<0.05) (64.36% vs.
50.66%). This study establishes a method for preserving chicken PGC that enables systematic storage and labeling of
cryopreserved PGC in liquid nitrogen at a germplasm repository and an ease of entry into a database. In the future, the
importance for this new technology is that poultry lines can be conserved while work is being conducted to improve the
production of germline chimeras.
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[A] Before MACS puirification

D ‘ I_?O'-Q.”'c L

[B] After MACS purification

Fig. 1. Morphological characteristics of PGCs and trypan
blue stained PGC after cryopreservation. [A]:
PGCs collected from germinal gonad of Ogye
chicken embryos at stages 28 before MACS
purification. [B]: Frozen thawed PGCs with
Trypan blue staining after MACS purification.
Black arrowhead: trypan blue unstained live
PGCs. White arrowhead: trypan blue stained
dead PGCs. PGCs: Primordial Germ Cells.
MACS: magnetic activated cell sorting. The
scale bar means 10 um.
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Table 1. Efficient purity of PGCs from germinal gonad
of Ogye chicken embryos by MACS purification

Sources Purity of PGCs (%)"
(embryonic age) A B
Embryonic

6.431 £+ 0.062 86.1 £ 0.19

Gonad (5.5 day)

U The purity is the ratio of PGCs in the total cell population. In
8 repeated experiments on 5.5 day-old embryos, the average
purity of PGCs £ SD was obtained. A: before MACS purification
and B: after MACS purification.

Table 2. Viability of chicken PGCs after freeze-thaw following treatment with cryoprotectants

Treatment Concentration (%)
(cryoprotectants) 0 2.5 5 10 15
DMSO / FBS 21.06 30.36 36.42 48.36 50.39
EG/FBS 22.36 40.12 42.96 64.36* 55.36

Percentage of PGCs that is viable by cyroprotectant (EG or DMSO) treatment. Each column represents the mean + SE (n=8).

*P<0.05. EG: ethylene glycol DMSO: Dimethyl sulfoxide.
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Table 3. Viability of chicken PGCs after freeze-thaw following treatment with cryoprotectants

Treatment Concentration (%)
(cryoprotectants) 0 2.5 5 10 15
DMSO/CS 20.33 34.56 37.48 48.06 48.32
EG/CS 23.53 38.36 41.48 50.66 50.21

Percentage of PGCs that is viable by cyroprotectant (EG or DMSO) treatment. EG: ethylene glycol DMSO: Dimethyl sulfoxide.
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