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Identification of alternative splicing transcripts for the SDHC gene  
and distribution of their mRNA in human tissues 
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"a%&bL��H��������cd�e"a%

succinate dehydrogenase (SDH) 1)
�fg#3&SDH��h

<iWjkRiBi6lma%H, tricarboxylic acid 
cycle�noWp$�qrstX�u,#�MN#�$%&
nv��h<iWjkRiBi6lm#3w�xy3z

{W|�tX�B}~a%z{}~��A,#�]�$

�$%3��z{}~�tX�u,]q���$%&H

�SDH�4��:�;<=/0�����$%tX�
G��H�J��n�� Succinate dehydrogenase subunit 
C (SDHC)G%&SDHC� ubiquinonei6lm�A,#
���H,z{���#W#�SDH��� 2���A
��W������%*+W�3#�$%&

� SDHC�}{� 1q21���#�49608 bp� DNA��
6�� exonW��&Open Reading Frame/0� 507���
169 ���i�����%&bL���� SDHC �}{
���������exon 3�I� exon 5� ¡a% 2
¢£�¤¥ alternative splicing variant (ASV) W�¦#3&
bL��¦#3H�0 ASV��paragangliomaW�y�,
a%KL)§¨©ª���y��$%
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SDHC ASV���®¯W°J3��H�0 ASV�±[²
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� ��U¶·��¸ DLD-1 ��/0�GuickGene RNA 
cultured cell HC kit S (¹ºj»R¼)W½$� total RNA
W¾¿#�Random primer (GIBCO)�I��cDNA WX�
#3&SDHC� exon1� Forward primerW exon6�Reverse
primer WÀÁ#�X�#3 cDNA W template ,#�
RT-PCR ÂW°Ã3&RT-PCR Â�I�Ä0�3 PCR Å
ÆÇ7WÈÉÊ�Applied Biosystems 3130 Genetic Analyzer 
����ËÌW®¯#�ASV WÍÁ#3&ÍÁ��3
ASV ��$Î�] 5’�I� 3’ RACE Â�I� ¡ÏÐ
ÑÒ���ËÌ�Ó!W©ª#3&Ô3�Õ¢£���

Ö×Ø±[���%ÙÚÛ SDHC mRNA �I�Ø ASV 
mRNA ³�ÜÁW RT real-time PCR Â�I�°Ã3
(iCycler iQ real-time Detection System�BIO-RAD)&6-FAM
ÝÞßà#3 TaqMan probe� exon4�ÀÁ#�ÙÚÛ
mRNA�I�Ø ASV�áâ) probe,#3&

��� �

� HCT-15 ��Ö× cDNAW½$� SDHC mRNAWÅÆ
#3���ÙÚÛ mRNAÖ×ÅÆÇ7 (566 bp) I�]
ã0/�ä$ 2¢£�ÅÆÇ7 (464 bp�I� 402 bp)�
©ª��3 (Figure 1A)&�0��H�0ÅÆÇ7���
ËÌWåæç<�èT<P�éÂ�I�êÁ#3���

ÙÚÛ mRNAÖ×ÅÆÇ7 (566 bp) �ëT:ìTéí
���%SDHC mRNA���ËÌ,ÙÚ�nî#33�
��Full length isoform,êÁ#3&Ô3ÍK�vÂ 2
¢£�ä$ÅÆÇ7W®¯#3���464 bp�ÅÆÇ7
� Full length isoform/0 exon3� ¡a% isoform (delta 
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3) �I� 402 bp�ÅÆÇ7� Full length isoform /0
exon5 � ¡a% delta5 ,ÍÁ#3&)��delta5 �
frame shift�xy�stop codon � 3’ non coding regionBö
°#3H,�I��70���i�¤3��x#3&H�
0 ASV ���c��³WÕ¢£���Ö×Ø±[²�
RT real-time PCRÂÜÁ#3���H�0 ASV�Ø±
[���%!"÷�^_`G%H,�ã0/,)Ã3

(Figure 1B)&
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�����J��UVW��%

3)
&�������

DNA ����I% complex ��I����� ���
�,#����H��%���������n�`��

��0��$%�����z{}~��A�n� DNA
Ö×G% complex u����IÃ��H%§¨]�
�´µ���$%

3,4)
& �J��paraganglioma�¨!�

SDHB�SDHC �I� SDHD �C�W��H,����
¬�I�ã0/,)Ã3

4)
&«¬��paraganglioma

����}{G%"�#�$$ SDHC 5)
/0�exon3G

%$� exon 5� ¡#3¤3) ASVW�¦#3&SDHC
�}{/0 102 �� ¡a% delta3 � in-frame mutation
G%3�� ¡ÏÐÑÒ�:�;<=�Ó����$

%��162��� ¡a% delta5 isoform� flame shift�
I� exon5 ¡Ñ%����iËÌ� Full length isoform
,Ú��)Ã�$%&#3�Ã��delta3 isoform �

dominant negative inhibitor,#���#�SDHM#W&

'a%,(Ü��%&Ô3�delta5 isoform ��$���
dominant negative inhibitorÔ3� SDHC,��)%:�
;<=,#���a%,$J)v*/0�"�#�(Ü

��%&#/#�SDHC ASVW<+T,�-#3 plasmid
W½$��}{./#��0���13 �2����

 SDHC Full length mRNA³W RT-PCRÂ�I�Á³#
3���è-3R45�6��78��Î���³�C

6�)/Ã3&H���I��SDHC ASV��0��#
�]�dominant negative inhibitor,#���#�$)$H
,�9:��3&Ô3 delta5 isoform����=�;"a
%��������e"6#�$%H,�<ã��3&

H���Full length isoform�I� delta3 isoformÍK��
�=:�;<=�����3Ê��������Bö

°#���#�$%,=>0�%&#/#��?@�

��������e"#�$%H,�ã0/,)Ã3A

��SDHC ASV�B½�C�D®ãG%&
� SDHC �;EFC����������/0Çx��
%�0)M#iA�xW]30a& ����G6��

H,=>0�%��ÅI��&'�xy%H,
�x�

JK��,#��L�TèéWM.a%è-3R}~�

N�M#6a%H,�´µ���$%

4)
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OiAPQ,)%H,�RS¤x)>·�TU�VW

a%�}{���W�Xa%�{,#�B½#�$%H

,�´µ���·,�VY]9:���$%

6)
&ZÊ�

SDHC ASV�x�cB½�CW®ã#�SDHC ASV �I
Ã���a%�[�\],^¼Wã0/,a%_ÁG%&
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