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SNP of aldehyde dehydrogenase 2 in oral mucosa samples 
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����� (SNP, Single Nucleotide Polymorphism)
�� 30 	
����
��������� DNA ��
�, 1000��� 1������, �� �!"�#$�%
SNP �&'�(), *+��,�-./0123�, 4
56�789*+:";�<=>?, @A>456/B
CDE,�FGHGIDJK5LM.N>), OP�Q
RSTLUV���%W�XSNP�YZ�&'6L[\
��#$�L, ]^ 9_` >?�abLc), ?�
d6L SNP&'6N�#e�#$�
fg��h$%
ijklmnk� allele-specific PCR (AS-PCR) 6 1�

�op�qr �std6��$#uv,�%AS-PCR
�wxyzL 3’ {|�z},�(�� primer/~=�,
wxLc���� PCR �(���L�j�>$jN/
�T��wx&'6kc�%�
�, ���)� primer
/~=�#� primer �����9��>?��S��
�()���)���L���>$jNL�Zc�%l

�k�, aldehyde dehydrogenase 2 (ALDH2) � SNP/
�� AS-PCR6�op�qr �std6/���%
ALDH2 ���P, �������G�� ¡�(¢

#£¤�¥�B�J/¦§�¨©,� ¡��kc),
��k� 12q24.2�z}�, 44239 bp� DNA 
� 13

� exonk�����mRNA�ª«��, 517
�¥
¬�§�­®���%ALDH2 �� 504 ¯°�±��¬
E§L²³E�wx,� SNP (rs671 : G/A) Lmn��
#$�%wx�k� ALDH2 ´ Lµ¶,��1, ¥�
B�J�¨©.·L¸¹), º �»¼/½p9,$¾
¿N>�

2)
%i��1 ALDH2� SNP&'�����,

�À �f=�T$��#$�%
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Á SNP &'� Â���ÃÄÅÆgk�, DNA Ç��
�1ÇÈL�ÉÊkc�L, ËÌÍ��Î9ÏÐst>
?�ÑÒ
�, ÇÈ� Ó)�ÔÕÖ×/ØÙÚkÇ�
,�d6�ÇT��#$�%j�d6�, Û²EÜÝÞ
k�ÃÄÅÆgk�ÇT��#o), ß�k�àá�
DNA /Ç�kâ��ÒLc�%lãäk� DNA åæ
�çè/éâ, ÔÕÖ×
�êë PCR �S/ì��1,
PCR íîï¿/ðñ,� Ampdirect (Shimadzu) /T
$#, AS-PCR�(� SNP&'/ì¢�%
�
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Forward primer / 5’-GTCCTGGGAGTGTAACCC 
ATAACCC-3’N�, Reverse primer ��ò� AS-PCR
6kóT,� 3’{|�wxyz/ô�� R1, 3’{|� 1
�çõ�ö÷�wx/ô�� R2, 3’{|� 2�çõ�ö
÷�wx/ô�� R3/øò� (wild type) o(ùwx
� (mutant type) i�ú���$#~=�� (Table 1)%

�����������������������������

ÁÁûüÁ Á Á Á Á Á Á ÁÁÁÁÁ Á ��Á Á Á Á Á Á Á Á Á Á

�wild R1 5’-GGTCCCACACTCACAGTTTTCACTTC-3’ 
 mut R1 5’-GGTCCCACACTCACAGTTTTCACTTT-3’ 
 wild R2 5’-GGTCCCACACTCACAGTTTTCACTVC-3’ 
 mut R2 5’-GGTCCCACACTCACAGTTTTCACTVT-3’ 
 wild R3 5’-GGTCCCACACTCACAGTTTTCACVTC-3’ 
 mut R3 5’-GGTCCCACACTCACAGTTTTCACVTT-3’ 

����ÁV : A, C or GÁ
�
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Á 12 Yý� DNA polymerase N�# AmpliTaq Gold 
(Applied biosystems) , Tfi, Pfx, Pfx50 (Invitrogen) , 
FastStart Taq, Expand High Fidelityplus, Pwo Super 
Yield (Roche Diagnostics) , Paq (Stratagene), Hot Start 
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Taq (Greiner bio-one) , PrimeSTAR GXL (TaKaRa) , 
KOD-plus-Neo, KOD FX (TOYOBO) /T$#ÔÕÖ
×
�êë PCR/ì>$, ��-	/
��%>o, �
���Reverse primerN�#wild R1Nmut R1���
ï/T$�%

�

����� �� !"#� �$% &�

PCR�S�
 (Ampdirect 5 µL, Hot Start Taq DNA 
polymerase 0.2 units, GC-rich�� buffer 1 µL (Greiner 
bio-one), 200 µM dNTP, 1 µM Forward primer, 1 µM 
Reverse primer) �, ØÙÚ()Ç������ÔÕÖ
×/��� (200 µL) ��ñ���
 1 µL/ PCR�

10 µL ����, 95�/5min �P, 95�/20sec, 62�
/25sec, 72�/20sec / 1 �DÞ�N�� PCR �S/
45cyclesì¢�%ÔÕÖ× 1�E����âøò�, w
x�i�ú���S�
/T÷�, 2 �N���,��
�F��, 1 ����������i�ú�øò���
��, wx�����Nf=��%
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Á ALDH2 �op� 12 Yý� DNA polymerase ���
-	/ Table 2 ��,%ÔÕÖ×/êë PCR�S�T
$�jNk�S�íîL

), ��-	L�$��L
�
¢�%i�ðk, FastStart Taq, Pwo Super Yield, 
Paq, Hot Start Taq���>��L� ���%���,

'�(�
����) ��������	
���
 *+,-./01�

DNA polymerase� ��-	ÁÁÁDNA polymerase� ��-	Á
AmpliTaq Gold !� � � � Pwo Super Yield   "
Tfi  !� � � � Paq             "
Pfx !� � � � Hot Start Taq    "

Pfx50 #� � � � PrimeSTAR GXL   !
FastStart Taq "� � � � KOD-plus-Neo     #
Expand High Fidelityplus !ÁÁÁÁ�KOD FX        �#

":����, #:��$¸, !:��� %&

j�'Yý� DNA polymerase �o$# , Forward 
primer ��� 6Yý� Reverse primer /i�ú�T$
#wx�7(/� ��%Table 3 �@�7(å�L)

¢� Hot Start Taq���/�,%@�7(å�L)$
Hot Start Taq k�, ��Í7(kâ��&� Reverse 
primer wild R1c�$�mut R1/T$�N, 7(kâ
>$jNLf*��%¹�, 3’{|� 2 �çõ�ö÷�
wx/ô�� wild R3 k�+��7(�kâ>
¢�%
�
�, Reverse primer� 3’{|� 1�,-���/, T

� A, G, C/�ñ�� V�w.�� wild R2, mut R2
/T$�jNk SNP7(LM.N>¢� (Table 3)%�/
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 *6-�7�

Wild Type Reverse primer 
ÃÄÅ� �0 wild R1 wild R2 wild R3
����� ���� ���� ���� ����

����� ���� 	
�� ���� ����

Mutant Type Reverse primer 
ÃÄÅ� �0 mut R1 mut R2 mut R3 
����� ���� 	
�� ���� 	
��

����� ���� ���� ���� ����

�, wx�� DNA� Reverse primer mut R2k���
-	L99�
¢��1, �ñ��V��k�>hA, G, 
C �����/(Z�1��Nj2, A �wx�%�j
Nk, ()7(�å�o(ù��-	LÍL¢�%j�
primer set (mut R4) /T$# 93�ÔÕÖ×
� PCR
/ì>¢�Nj2, ÃÄÅ�Lf='4� (Figure 1)%

��� ������������!"#� $"%�7�

Reverse primer��mut R4/T$�%
�

&�'� (�

�

l4, AS-PCR� 3’{|�wxyzLz},�(��
primer/~5,�%�
�, ã6��S/ì�N<�#
allele specific>���>�Ópk>$%ijk, 01 3’
{|� SNP Ni�,- (5’-) �ö÷�wx/ô��
jNk78 /��%�jN��7��%l���8�,
Un-coupling 1 ÃÄÅk�+�>��L���#o),
primer � 1 ��,-�ö÷�wx/ô��d6�8�
SNP�&'��STkâ�N9:���%
Á AS-PCR �;<=>�(¢# PCR ?ï��¥�@�
L\£�, AE�¬BG³CE�DE L�,%F�k
�9)ê�L'4��E��>�N�
h, QR&¾k
� 1 �G)�&'�>), HI�J��>$%�¥�@
�/st,��1 , SYBR Green I ����(�
real-time PCRk�&'LK¹�$N9:���%
�

)'*+�

�

1) Takeda S, Ichii S, Nakamura Y. : Detection of K-ras 
mutation in sputum by mutant-allele-specific 
amplification (MASA). Hum. Mutat. 2:112-117, 1993. 

2) Yoshida A. : Molecular genetics of human aldehyde 
dehydrogenase. Pharmacogenetics 2:139-147, 1992.

øò�� �F�� w x � �

øò wx øò wx øò wx


