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Establishment and Characterization of Multipotent Germ Line Stem Cells (MGSCs) from
Neonatal Mouse Testis

Sang Chul Han®, Haengseok Song?, Jin Hyun Jun'?"

'Laboratory of Reproductive Biology and Infertility and “Department of Medicine, Cheil General Hospital &
Women's Healthcare Center, Kwandong University College of Medicine, Seoul, Korea

Objective: The aim of this study was to investigate whether multipotent germline stem cells (MGSCs) can be established from

neonatal mouse testis.

Methods: Various cells containing MGSCs were collected from neonatal testis of ICR mice and allocated to plates for in vitro

culture. After 7 days in culture, the cells were passed to a fresh culture plate and continuously cultured. From the third or fourth

passage, the presumed MGSCs were cultured and maintained on mitomycin C-inactivated STO feeder cells. The MGSCs were

cultured in a condition where mouse embryonic stem cells (ESCs) are cultured. Characteristics of the MGSCs were evaluated by

RT-PCR, immunocytochemistry, alkaline phosphatase activity, karyotyping, and transmission electron microscopy.

Results: Two MGSCs lines were established from 9 pooled sets of neonatal testicular cells. MGSCs colonies were morphologically

undistinguishable from ESCs colonies and both MGSC lines as well as ESCs expressed undifferentiated stem cell markers, such as
Thy-1, Oct-4, Nanog, Sox2 and alkaline phosphatase. Fine structure of undifferentiated MGSCs were similar to those of ESCs and
60% of MGSCs (12/20) had normal karyotype at passage 10. They were able to form embryoid bodies (EBs) and MGSC-derived

EBs expressed marker genes of three germ layers.

Conclusion: We could establish the MGSCs from neonatal mouse testis and they were differentiated to multipotent lineages of

three germ layers. Molecular characteristics of MGSCs were similar to those of ESCs. Our results suggest a possibility that

multipotent stem cells derived from testis, the MGSCs, could replace the ESCs in biotechnology and regenerative medicine.

[Korean. J. Reprod. Med. 2008; 35(1): 39-48.]

Key Words: Multipotent germ line stem cells (MGSCs), Neonatal mouse testis, Embryonic stem cells (ESCs), Differentiation,

Regenerative medicine
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Table 1. Sequences of oligonucleotide primers and PCR conditions

Genes Forward primer Annealing Product
Reverse primer Tm (C) Size (bp)
5-AAGGCCTCTGCCTGTAGTGA-3' )

Thy-1 58C 218
5-GAAGAGGCAGGTTGCAAGAC-3'
5-TTGGGCTAGAGAAGGATGTG-3'

Oct-4 58T 221
5'-CCTCAGCAAAAGGGACTGAG-3'
5'-CACAACTCGGAGATCAGCAA-3' .

Sox2 62T 190
5-CTCCGGGAAGCGTGTACTTA-3'
5-AGGGTCTGCTACTGAGATGCTCTG-3' .

Nanog 58C 341
5'-CAACCACTGGTTTTTCTGCCACCG-3'
5'-CGAAACCTCCAGGCAACAAC-3' .

a-Fetoprotein 58C 160
5-TCATGACTTTTTCCCCATCC-3'
5-CGCCGCCTGTCCGCTTCC-3' .

Gata-4 65T 193
5S-TTGGGCTTCCGTTTTCTGGTTTGA-3'
5'-GCTGAAGCCCTGGAAAGGAT-3' .

0-Globin 58C 232
5-GGCTCAGGAGCTTGAAGTTG-3'
5-CAGGCCTGTAAACTTGCACA-3' .

Enolase 58C 190
5'-CAAGAGCCTCCTCAATCCTC-3'
5'-TGTACTGCAGAGTGGGCATC-3' .

FGEF-5 58C 205
5-TCATCCGTAAATTTGGCACT-3'
5-CCAAAGAGGTGTCCGATCAT-3'

Nestin 58T 213
5-TGACATCCTGGACCTTGACA-3'
5’-TCAATGGAGTAAGCCCAAAG-3' .

rPL7 60T 246
5'-CAAGAGACCGAGCAATCAAG-3'

™, X3 2 Zuf= 100% propylenes T+ W A g = a}

Sk % propylene : Epon (1:1)°l] 12A]7F &<t %] $ka}
31, Epon 8120 Zuljslsict FH|E AR

D715 o]&3te] 60 nme] FAR HHESIAL, lead
citrate?} uranyl acetate® ©]5 3 A$+ & Hitachi H-
7600 (Hitachi, Japan) FHdAdAW|E-& AREsle] ¥ EFE SH3IQITE L
< WF A2 5 3~47A e T

e el UERd MGSCs FRUE T

Fs5ck
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Figure 1. Morphological characteristics of multipotentic germ line stem cells (MGSCs) derived from neonatal testis.
Representative microphotographs of mouse embryonic stem cells (A) and MGSCs (B and C). Original magnification
of A, B and C was <200. Transmission electron microscopic images of cells of inner region (D and E) and outer
region in a MGSCs colony (F). Nu: Nucleus, No: Nucleolus, M: Mitochondria, RER: Rough endoplasmic reticulum,

G: granules. Scale bar is 2 ym in D, E and F.
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Figure 2. Activity of alkaline phosphatase in mouse embryonic stem cells (A) and multipotentic germ line stem cells
(B and C). Original magnification of A, B and C was <200. RT-PCR analysis for the expression of undifferentiation
marker genes (D).
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Figure 3. Microphotographs of embryoid bodies derived from mouse embryonic stem cells (ESCs, A) and multipotentic
germ line stem cells (MGSCs, B and C). Original magnification of A, B and C was X200. RT-PCR analysis for the
expression of three germ layer marker genes in ESCs and MGSCs (D).
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