
��������	
��
��������

�����

���	
��
����������	��

������� � !"#$%&'()* +�+�+

��

,-./0123456789:;<=>?:@A
B�ALS�8CDEF<GHIJKLMNOKP8
QRS<TKUVWXYZ[KB\]^_;`K4
S<a_FbKOcQXdefg:hiYRj
k
YQlmn7oMp]qr<`K4staLMuv
YQ_FbKOcKwxKyz{|}R~����
��1�8��<�TKUV�:K��]��}t
<a��Q�-�����/�1��:8WXKS�
q��Kk]�D;<aUV�:Q�X8%b�
���� YR�-�����/�1�K A �:{
B �:K¡�K¢£¤b Sandhoff O4¥¦Fqa

������

,�-�����/�1�(HEX)Q GM2-§3¨©ª
«¬(GM2)K­®¯°UVYR±K�:¢£8²³
����1�u8 GM2 4´µ|¶·¸¹4º»E
F<aHEX Q±K¼
f½jKTZ8²�} A ¯
¾{ B ¯¾K¿$8¯¤F<aHEXA QÀÁ(HEX
À){�Á(HEX�)K�Â2��Ã1RHEXB Q HEX
�KÄÅ��Ã1{|}½jEF<aÀÁ]Æ1¬
;< HEXÀhi�KWX8²<`KQ A ¯¾K�
:KÇ¢£| Tay-Sachs O{È&FR�Á]Æ1¬
;< HEX�hi�KWX8²<`KQ ARB ¡¯¾
K�:4¢£| Sandhoff O{È&F<a
,��Q 15 ÉÊ²³£Ë=Ì¢£]ÍÎR23 ÉÊ
ÏÐÑÒÓN8}ÔÕÖwa=×Ø±KÔ²³RÙ
�KÚt ALS {wxEFqa35 ÉÊÛÜÝÞYß
Õ]Öw|qa

����� !

2.1 UV�:

,àá��Kâãäåæ¶·]çA|qaèX��
²é Tay-Sachs OKäåæ¶·Qê�Kë3ì²³
íî]Ö�qaï8èX�R��R¡ðKñò�²
³~��]¯ó|RçA|qäåæ¶·{{`8U
V�:]��|qa�:��8Q�����/�1
� K 
 ô õ ö Y S < 4-methylumbelliferyl-2-
acetamido-2-deoxy-�-D-glucopyranoside (4MUG) ]÷
t}��|qaEb8øI�:ù8²³ A �:RB
�:]¯ï��|q�D 1�aúûR� Hex üQè
X�Ký 12�8RHexA Qý 15�RHexB Qýþ�
8¢£|}tqaàqR�����/�1� A 85
6:KS<
ôõöYS< 4-methylumbelliferyl-7-(6-
sulfo-2-acetamido-2-deoxy-β-D-glucopyranoside)
(4MUGS) ]`�t}��âãäåæ¶·K���
��/�1� A �:]��|RèX�{ Tay-Sachs
OKâãäåæ¶·YK�����/�1� A �:
{��|qaúûQèX�Ký 20�K�:YS�qa
Eb8 4-MUG ]÷t}¡ðK�����/�1�
�:]��|qa�ð8�t}Q��:üQèX�
{����YS<K8	|} B �:K��:8	;
<

4 19�YS³RèX�YK 35�6�8�|¢
üYS�qaàq�ðYQ��:RARB �:üt
áF`èX�Ký 1/3 YS�qa4-MUGS ]÷tq
A �:K��Y`R�ðK�:4èX�{����
YS�qK8	|R�ðYQý
¯YS�qa_F
bKúû¤bR�H�{��bF<�ð{�ð8�
�<�����/�1��:KWX��134Wo
<_{]�|}t<{��bFqa

D 1,
ôõö]÷tq�-¨�Æ��/�1��:��
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2.2 HEXB���

�����	
���
������������
� DNA ������� �HEXB ����!"#
� exon � exon-intron junction � PCR $%&'��
()*'�ABI377 +	,-�.	/��+	,-
�0'�1234567���/89:�;'<=
>?@A'�5B:8C�DE$ Intron 2/exon 3

junction /FGH GIA JK(IVS2-1G>A)�L8M�
DE$ exon�13 /FGH GIA JK(R533H)$NO
�5PQ/R< 533 ST�UVWX�?Y0Z[�
/=K\QH5+	,-�0�67�����8<
]Q^PQ_$/`a�b< 2 :�;'<=>/�
H compound heterozygote�cd\Q�5

(A) RT-PCR��� IVS2-1G>A mRNA��

2 1�;'<e:�=>�f: HEXB����+	,-�0

A-C8U�Z
�0g� intron 2/exon 3 junction�+	,-�0�D-F8
�0g� exon 13�h!5
�A�D:��� HEXB���
�B�E:M�� HEXB���
�C�F:C�� HEXB���
A8���U�Z
�0g$CITJK'� intron 2/exon 3 junction8HEXB����
�0$ intron 2� 3’-splice
acceptor site � GIA JK/ij!H (IVS2-1G>A)5A �kl=>?C�1C4/^mn\QH?�M�1B4/
8b<5��� HEXB ���1D4� exon 13 $� c.1598G>A JK�67FPH R533H =>8M�1E4/8N
H?C�1F4/8b<5P�o	p/����8e:�;'<=>�f: compound heterozygote $NHP�?
qd'�5
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2.3 RT-PCR/�H IVS2-1G>A mRNArs

�C�DE�=>tu� mRNA �vw�xH�y
/�����z{'�|}~���� RNA �� 
' RT-PCR��< exon2�� 5�%&'#rs'�5
���� cDNA $8 HEX��DE� 225bp ���
��mn'�5��� cDNA ��8e�����?
mn\Q�5B:8��$��QH����kl.
��$�^�B:8�Q���<����O�12
2A45\�/�Q��������� pCR-Script Amp

SK(�)vector /,�	X��'#+	,-�0�m
n'�5����<���8���� 225bp ���
��+	,-�0�kl^��O�5�<���8
159bp �.��$�PQ8 exon 3 ?��'�^��
O�12 2B452 2C 8 HEXB ���� exon 3 �
������!5GIA JK/�O# intron 2 � 3’
0���0� $>�?¡¢�67 mRNA8 exon 3
���!H£¤¥$�<�-��¦ !H�§¨QH5

2 2�RT-PCR/�H�������	V�©ª|}~��� HEXB� mRNA�rs

(A) PCR$ exon 2�� exon 5�%&5����©ª|}~��� cDNA��8 225bp��%&\QH5B«��� cDNA
��8 225�159bp?%&\QH5

(B) ��� RT-PCR��%&\Q�e¬­� DNA®¯5159bp� DNA®¯8 exon 3?�°'#<�5
(C) exon 3��� HEXB����±²

G�� A�JK�³´$h!5P�=>8 intron 2� 3’-splice acceptor site�µ¶/!H5��67 cDNA8 exon 3
���5

-78-



2.4 RFLP/�H R533H�rs

�������·�¸����	V 100¸� exon 13
� PCR /�O#%&'¹ºtu Fnu4H»$¼®'
RFLP rs��O�5½¾z� 200 U¿V$8!"
#¹ºtu Fnu4H»$¤¥/¼®\Q�225bp�181bp
����?mn\Q�5���M��=>zU¿V
$8 225bp�181bp�����L/ 406bp����

^mn\Q�12ÀB45PQ8 c.1598G>A �=>
/�O# Fnu4H»¼®� ?��'�P��h!5
RFLP rs8���M��=>U¿V?��bÁÂ
$8bÃ�Äy#Åb=>��<�P��h'#<
H5+	,-�0�67��^ c.1598G>A �=>$
Fnu4H»¼®� ��°?mn\Q�12ÀA45

ACA  AGG  CAC  CGC  TGC  AGG  ATG  GTC

Fnu4HI

5' 3'

181 bp 225 bp
406 bp

Thr Arg His Arg Cys Arg Met Val

ACA  AGG  CAC  CAC  TGC  AGG  ATG  GTC5' 3'

Thr Arg His His Cys Arg Met Val

Wild type

A

1 2 3 4 5 6 7 8 9 10 Pt MF

406 bp

225 bp

181 bp

603

310
281/
271

234

194

B λ/φ

R533H

2 3�PCR-RFLP/�H R533H=>�^��'� c.1598G>AJK�rs

(A)  406bp � DNA ®¯8�PCR /�O# Fnu4H»¹ºtu� �f: wild type ��%&\QH5c.1598G>A JK
/�H R533H=>8 Fnu4H»� ?�¨QH5

(B) ����	V������� PCR ®¯� Fnu4H»$¼®'rs'�5���M�� %&\Q� DNA �BÆ
Ç? Fnu4H»$¼®\Q�c.1598G>A JK� heterozygous �mn\Q�5����	V� PCR ®¯8 Fnu4H»
$¤¥/¼®\Q�c.1598G>AJK8·�¸�È$ÉÊ/x�QH��bÁÂ$8b<P�?hË\QH5
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�ÌÍ8ÎÏ/LÐ$ ALS �Ñ®\Q�Æ	0�
¾{ÒÓbÔÕ$ Sandhoff Ö��'ÃÑ®!HP�
?$¢�×Ø$NH5_�\�/���rs/�O
#�ÙE`a�b<;'<e:� compound
heterozygote �=>^cd!HP�?$¢�5C�
DE� intron 2� 3’-splice acceptor site/FGH GI
A JK�=>8 exon 3 ���'�22 UÚÛÜ?�
G��<���ÝH54-MUG�4-MUGS $�tuÞ
ß�àá?h!��/�P�£¤¥b��8tuÞ
ß?�¨Q#<H�âã�QH5M�DE� exon 13
$� GIA JK�=>8 533 S�UÚÛÜ�UVW
X���Y0Z[�/�ãH5M��ä HEX Þß
8��¿åV�? HEXB �æç?èé'#<�5M
��tuÞß?¸êëì/�<'#8��$^�¾
íîëì$NH GM2 ï��ðñ+�/ò'#8è
é'#<Hóôßõ�P� R533H �=>8 HEXB
�ö÷ß/øù'#<Hóôß^âã�QH5
�wAúû?àá'#<H��üý	
tu�>�
×$8�þ�/F<#�	+�Ö����ð	Ö$
�°'�tu��^����!HP�/���	!
Htu��	
?óô�bO#F��·����

^��$NH5Sandhoff Ö$8tu��	
���
��/8���O#<b<?�ÌÍ���bÑ®8
Ì��	
?��óô/bO���$!��	��
��/:b?Hóôß?�<^����'#<H5

��

���/F<#���Ò� !î"�#$%&'(
�)*�/���tuÞßàáF�+���rs�
B��,j-'_'�5./-'_!5

���	
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