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Antimutagenic and Mutagenic Test in Big Blug® Transgenic
Mouse Embryonic Cell
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Eun Kyung Byun, Jai Soo Choi' and Hye Young Oh
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5 Nokbun—dong, Eunpyung-ku, Seoul 122-704, Korea
'Department of Food & Life Science, Pukyung National University,
Pusan 608-701, Korea

Transgenic animal cell with a Ashuttle vector containing a /ac / target gene is useful
as a short-term /n vitro mutagenesis assay. The gene is recovered from the treated cell
by exposing mouse genomic DNA to /n wvifro packaging extracts and plating the rescued
phage on agar plates containing 5-bromo—-4-chloro—3-indolyl B—-D—galactopyranoside
(X-gal). Phage with mutations in the /ac / gene form blue plaques, whereas phage with
a nonmutated /ac / form colorless plagues. In order to estabilish this new transgenic
technology, we studied the mutagenicity of the direot acting alkylating agent and
indirect mutagen benzo[ alpyrene (B[ a]P) in the Big Blue® transgenic mouse embryonic
cell line. MNU or B[a]P caused an induction of mutations over negative control, 1%
DMSO and we confirmed the reproducibility of the transgenic mutagenicity assay. Also,
dose- dependent response has been observed in cells treated with B[ a]P. When the
antimutagenic effect of Ecklonia strolonifera, an edible brown algae having a strong
antioxidizing activity, on MNU-induced mutation was evaluated, the methanol extract
of Ecklonia strolonifera showed reduction of mutant frequency in cells treated with
MNU.

Key Words: Transgenic mouse embryonic cell, A-methyl-A-nitrosourea (MNU),
Benzolalpyrene (Bl alP), Ecklonia stolonifera, Mutation assay, Anti—
mutagenicity
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Methylnitrosourea (MNU, Sigma N-4766), Benzo
[alpyrene (B[a]P, Sigma B-1760), MTT (Sigma M-
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Gibco BRLOIA FI8ICE Big Blue DNA isolation
kit(#720201), packaging
(#200223), 5-bromo-4-chloro—3-indolyl-p-D-gal-
actopyranoside (X-gal, #700202), Big Blue media
(#720300) % tray(#3400041), Big Blue
transgenic mouse embryonic cell line(#726010),
SCS-8 E. coli strain(#700288) S2 Stratagene (La
Jolla, CA, USA)MIM F3IQEL Fule| HEE =&
=2 R4 FFUEn My ueHZRE Mg

of AtE3ICt.

Transpack extract

Assay

2) Mz X a5 ujef

Also| AL2SH Big Blue transgenic mouse em-
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Fig. 1. Big Blue"

ALIZ phage shuttle vector.
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Table 1. Mutant frequency of MNU
Grou Number of Number of Mutant frequency Mean mutant
P total plaques mutant plaques x107 x107*+SD
10370 1 0.96
20740 2 0.96
Control* 36408 1 0.28 0.55+0.39
70560 3 0.43 (0.470.7)
14000 0 0.00
30480 2 0.66
11070 5 4.52
22140 14 6.32
MNU 69700 26 3.73 4.2641 51
100 pg/m! 41810 12 2.87 (47 9)
53110 17 3.20
27600 8 2.90
41400 26 6.28
*1% DMSO

MNU=methyl nitrosourea
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Fig. 2. Cytotoxicity of Ecklonia stolonifera in Big
Blue® transgenic mouse embryonic cell.

Table 2. Mutant Frequency of Benzo[ alpyrene
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Fig. 3. Cytotoxicity of benzo[ alpyrene in Big Blue®
transgenic mouse embryonic cell.

BlalP MNU

Group Control*

20 pg/ml

40 pg/ml 60 pg/ml 100 pg/ml

Mean mutant frequency

+
x107%+SD 0.55%+0.39

9.14£3.78

14.3+4.86 20.0t£4.14 4.26+1.51

*1% DMSO
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Table 3. Effect of Ecklonia stolonifera on MNU—-induced mutation (Mean mutant frequencyx10~*£SD)

=l (ug/ml)

Group
0 25.6 51.2 100.3
Control* 0.55+0.39 1.39+0.95 0.93+0.44 -
MNU100 pg/ml 4.26+1.51 1.4210.40 0.90+0.42 1.09+0.77
*1% DMSO
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