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Identification of an alternative splicing transcript for the glutathione synthetase gene 
in human hepatocarcinoma cell line 
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����,���� !�"�#���$%��&'(
)*���+, DNA �-./0�12345$678
9: ;�<#���$%��&'�+�=>"���

$,���?@' A�+B ;�C�DEFG�8
HIJK�<C�DEFG�L�M�+NO�P4 �

+QC�DEFG4/7,?@'�#����RS"�<
TU ,�+NO�C�DEFG�C�DEFGVWX
� VWNO,YZA�+B4IJ[\NO�<P�V
WQC�DEFG�C�D]G�,^2_`G,C1^G
�ab�c]d���H��1efEg ;�<VWQ

C�DEFG�8H$�hij�X�Mkl ;�<m

n^2_`G4C�D]G�Mo-C�D]�^2_`
G8HX�(EC.6.3.2.2)$%pJq8I,N�$C�DE
FG8HX�(EC.6.3.2.3)MC1^G�q8N:,C�D
EFGM8HNO�<o-C�D]�^2_`G8HX�
Mhb�DGr3B�s8& ;��$tIuC�DE

FG8HX��vw�DGr3B ;���u��xy

�z{C�DEFG8H$|}"�4~��O�<C�

DEFG8HX����g"���* (glutathione 
synthetase�GSS)�u�� � 20q11.2$��Iu12��
exon�� 474��c]d����"� 1

�

2)
<���C�

DEFG8HX���*$��Iu�� mRNA�xy�
��q�u��� mRNA��$ exon4�%� 5���"
� splicing variant�!�I�� PP$��"�<
�
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� ����M���?@� Huh-7 ?@�� QuickGene
RNA cultured cell HC kit S (FUJIFILM)�\KJ total RNA
�� Iurandom primer(GIBCO)$%7 cDNA�8HI
�<8HI� cDNA$ PCR¡¢ (1£Paq5000TM Reaction 
Bufferu0.25 mM dNTP (TAKARA BIO)u 30 pM Forward 
Primeru30 pM Reverse Primeru0.8 U Paq5000TM DNA 
polymerase)�¤¥Iu94¦/30 §u60¦/35 §u72¦/30
§� 1 ¨`3�4I� PCR ©ª� 45 ¨`3�«p�
(2720 ¨�¬�¨`3�/Applied Biosystems)<©ª®
¯°uPCR ±²³� 2%c´µ�2¶�$·Iu¸

¹º�«p�<�E»¼½¾µ¬`g¿ÀI� PCR±²
³� UV�G2`�]��D�$%pJÁÂI�<
PCR©ª$\K� Primer�ÃijÄÅIu��� mRNA
�±²MÆÇÈ	/ÉÊ89:���$\K�<m�u

12ij� exon�sÃËÌ$±²"�%Í$ primer�Ä
ÎI�<±²NO� PCR³�ÏÐ°uBigDye Terminator 
Cycle Sequencing Ready Reaction Kit (Applied Biosystems) 
$%7ÑÒIu  ABI PRISM 3130 Genetic Analyzer 
(Applied Biosystems)$%7ÓÔÕÖ�×ÎI�<×ÎI
� Ó Ô Õ Ö � National Center for Biotechnology 
Information �Ø�DÙ�2(www.ncbi.nlm.nih.gov/)Ú�
GSS mRNA4ÛÜIuxy�ËÎI�<
�
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�

� Huh-7 �� cDNA�\KJ GSS mRNA�±²I�q
�uexon4�� exon9m ���ÝÞ(842 bp)�±²I�
ß8$uà 330 bpáK±²³MÁÂNO�<P�áK
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�������exon4 �� exon5 !"#$%&��
variant'()��!*+,-�(Figure 1)./0 exon4�
� exon5�12 PCR��'3�45$67����!
89,-�.:;��-� exon�1<=7>?����
� PCR��'@�AB!CDEF=����@89,-
=G�.
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H I�JKLM@NOPQO�RST=U$VWX$Y

Z��[\]'0^_`a
bc0de�fGg7).

h0�i�I�JKLM0%j@�kl$^_`a
b

c0mn�op�[\qr0spt$3=).��!G

g� I�JKLM�uvw)x-I�Jy�z
{|M
uv}~�� I�JKLMuv}~0���@���

'()��!().GSS���0AB$�)I�JKL
Muv}~0�y��AB(����)$��x-I�Jy
�z
{|M!����g��'p=�=)����=

x-I�Jy�z
{|M�uv,�)��I�Jy
M�0��0��$��w)5�L���� M�¡(�
�I�JyM��¡)!¢¡w)3
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4)
.��I�JyM�

�¡@�£¤¥�¦���0§¨��z_	z
'(��

©ª0I�JKLMuv}~��0��!«¬,-g7

)
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4)
.�0�$�I�JKLMuv}~�®	_w)

GSS���0AB@�I�JKLM¯°$�)±��F
0���²¢w)³´'=��µ¶·©�¢¡,�)�

�!+�'().¸¹º'¢»,-�exon4�� 
exon50%&GSS@�¼½¢»,-g7�AB�@#�B
=)�i�h0¾F¿ÀPJMÁa�ÂÃ0¿+$���

Ä�=·©�0ÅÆ!ÇÈ,-)EF�!V7.

H ¸¹º'¢»��AB¥0%&>?@I�JyMuv

motif(202aa-302aa)0µÉ'(� motif !��=Ê¥ËÌ
�ÍÎw)�i$Ï�=>?'()�ÐÑ�-).ÒÓ

Ô'@�PCRÕÖ'��,-) exon3� exon8<'0

>?0%&�89��$�×Ø�exon4 �� exon5 �
%&w)AB¥! mRNA��g¾Fw)0�()7@
JMÁa�!ÙÚ,-g7)=U0ÛÜ@ÝÞß'(

).<��%& mRNA0YZàPáâ$�´)ÂÃ=U
3Ý¿+'().ãä��-�åæ�¿���¸¹º'

¢»��AB mRNA0¾F¿À�Þßw)C�'().
H ¸¹º'¢»�� GSS alternative splicing variant@�̧
½=� mRNA 0vç�è' nonsense-mediated mRNA 
decay system$��Â¿,-)@Ø'().AB mRNA
0YZ@�h0 system�0éê�ëì��í�$îì
ï7.�0 GSS alternative splicing variant @�"#ð
mRNA�ÙÚ,-)"#ðJMÁa���3 111ñ0
�y��!%&�g7).ò<��JMÁa�0 Nóô
P Cóô@3õ�ö�%&���y����÷ø@"#
$ÍÎ,-g7).�-@�Dominat Negative Inhibitor
��g¾Fw)�i$í�$ùúu'().ãä�,<

û<=¿À$���h0zIü��ýþ�34�w)C

�'().
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