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���
�Ä¸n»�¹Â¸��Ê°��aÊ»Ô�Y�{Y�M�ÃZ´�¿Y{�������������������������������������¹�|À���Ë����Ìz�e�½ÁY{�®ÌÀ°e�Z]Real-time PCR�Ê¼¯��
��,�����¢·Z/]�{Y�§Y��{�,������ÃY�/¼Å�Ä/]���{Á��É�/Ìa�º/ËÔ��Z/»Â¼�

Ê»�Ã|Ë{��Â¼Ìe�{�°¸¼��Á�dÌ·Z §��ÅZ¯�{Â�������� 

e��Y�É�Ì´�Ìa��{�|·Âe��Y��Ìa��Ìz�e�dÌ¼ÅY�Ä]�ÄmÂe�Z]��|/·Â
���Á��,¹�|À/��¾/ËY�Ä]�Ôf^»�½Z¯{Â¯�����Ê/�Ìz�e�¦/¸fz»�ÉZ/Å

d�Y�Ã|��Äf§�³�Z°]���Á�������Z/Ë�®Ìf¿�ÂfÌ/��Ê»Á�Â/»Á�¯��Ì·Z¿M
��Ê»Á�Â/»Á�¯���Z¼���̀ /ÌeÂË�Z¯���Ê/�Á��¾Ì/·ÁY�,������{�Ä/¯�{Â/]
�Ê»Á�Ë�e��Ìz�e����Ã{Z¨f�Y�|����ÄÅ{��yYÁY��{�����É{ÔÌ/»

�Ê»Á�Ë�e�ÊËZ�ZÀ��ÉY�]�����®/ÌÀ°eFISH���|/��Ê/§� »�����
������Y�¼Ì¸a�Ã�Ìn¿���À¯YÁ�®ÌÀ°e��Y|]Y��Y��a�PCR���¹Z¼eY�Á

�Á��,½Z�¿Y�¹Â¿��Ã�Á�a���Á��Ìz/�e�dÆm�ÊÀËÂ¿�Ê·Â°·Â»�ÉZÅ
�Ê»Á�Ë�e�Ä]�Ôf^»�{Y�§Y�ÊËZ�ZÀ������|/¿|Ë{�³�{Z/nËY����®/ÌÀ°e

QF-PCR��Á���Y�Ê°Ë�����/Ìj°e�ÉZ/À^»��]�Ä¯�d�Y�µÂ¼ »�ÉZÅ
�����¹Á�Â/»Á�¯��/]��/«YÁ�Ê·Â/°·Â»�ÉZÅ�´¿Z�¿����¶/¼���Ê/»��|/À¯�

���,���������Á���/]�ÃÁÔ/���/�Zu�µZu��{������Y�,Ã|/���/¯}�ÉZ/Å
�®//ÌÀ°eMultiplex PCR����{��Ë�//��Ê//�Á��½YÂ//À��Ä//]��//Ì¿

�Ê»Á�Ë�e��Ìz�e���Ê»�Ã{Z¨f�Y�{Â�����,������Á��¾ËY���Z/Å
dÌ¸]Z«�Á�ZËY�»��ZÀ¯��{Ê�Ìz�e�ÉZÅ,��dË{Á|/v»����Z/y�ÉZ/Å

|¿�Y{�Y��{Ây��¯�½Z»���{�Ä¯�Ê·Â°·Â»�Ê�Á��Ê§� »�Y~·�Z]�Á�ÃZeÂ
�Ê»Á�Ë�e��Ìz�e�½Z°»Y�{ZË��d«{���É�Y{�Z/]��{�Ã�ËÂ]�,���ÉZ/Å

Ê»���¿�Ä]�É�Á���,|À¯�ºÅY�§�Y����y��a�|��������/�Zu�ª/Ì¬ve
��®/ÌÀ°e�ÊËZ¿YÂe�Ê���]��Â�À»�Ä]Real-time PCR���©Y�/f§Y��{

Ä¿Â¼¿����Ê/»Á�Ë�e�Ä/]�Ôf^»�½Y�Z¼Ì]�ÉZÅ����Ä/¿Â¼¿��Y����{Y�/§Y�ÉZ/Å
Z]�Ze�|Ë{�³�Y�mY�Á�ÊuY���º·Z������ÉY�/]�ÃY��½M�lËZ/f¿��Y�Ã{Z¨f/�Y
�Ê»Á�Ë�e�|·Âe��Y�¶^«��Ìz�e���{{�³��e�YÂ¼Å������

� �
ZÆ�Á��Á�{YÂ»��

�,Ê]�ne�Ä ·Z�»�¾ËY��{ÃZ´�ËZ»�M�É�Z°¼Å�Z]��®/Ìf¿��Ê�Â�y�ÉZÅ
�,Ã�ÁZ�»�� Ȳ�»�Á��������Y��/a�Á�[Z/zf¿Y�½ÁY{�¹�|À/��Ä]�Ôf^»�{�§

��Z¼Ì]��Å��Y�,½Y�Z¼Ì]�Ã{YÂ¿Zy��Y�Ä»Z¿�dËZ���~yY��Ì»Ê¸����½Â/y��/fÌ·
|��Äf§�³�Ê�Ìv»��ºÅ��¾ÌÀq����{�§�Ê Ì^����ÃÁ�/³�½YÂ/À��Ä]��Ì¿

�Ê���]�|ÅZ�|¿|����
 �kY�zf�Y DNA����[Â/����Á���Y�Ã{Z¨f/�Y�Z/]�Ê�Ìv»�½Ây��Y

|��¹Zn¿Y��Z^�Y�®¼¿�Z]�É�Y~³����½Â/y�Ä¿Â¼¿�Y|f]Y��Á��¾ËY��{
�{�����¬»�[M�Z]���Êf¿Z��Äm�{�{Y�³����|/��Â/�f�������Y��/a
��Z/]�,µZrzË�Ä¸u�»����Â¨Ë�f¿Z/��ÃZ´f/�{�eppendorfe 4804R��

dÌ�Â¨À·��������Äf/�Å�Ã|/ÀÀ¯��/Ì·��§Z/]�½M�Ä/]�Á�Ã{Y{�[Â/���Y��Z/Å
�NaCl 150 mM, Tris 15mM, EDTA 10 mM PH=7.5��,

�Ã|ÀËÂ� SDS��ZÀÌXeÁ�a�ºË�¿M�,|��{�Ã{K��20 mg/ml���Ã{Á�§Y
��|/��Ä/]Â°¿Y�Ä¿Z^��c�Â��Ä]�Á�����|/Ë�¸¯�½{Á�/§Y��Y��/a�ºË|/��������

���Á��ÓÂ»�µÂ¿ZeY�\Ìe�e�Ä]�,�Â¨Ë�f¿Z�����Á�����|/��{�Merk��
|Ë{�³�Ä§Z�Y���Ä]�dËZÆ¿��{DNA���§Z]�Ã|��kY�zf�YTE��Tris 

10 mM , EDTA 1 mM , PH=7-8�����½ÂÌ/�Z]Â°¿Y�Á�Ã{Á�/§Y
d§�³�¹Zn¿Y����d/�¸£��b�DNA������ÃZ´f/�{�Z/]�Ã|/���Ì/¸ze

�_Y�{Â¿Z¿��f»Âf§Á�f°b�Y(ND-1000)�|Ë{�³�¾ÌÌ e����
��{¼ËY�a�ÊuY����,½��Ê·YÂe�~yY��Y��a����ÉY�/]�,�/m�»�Á�¥|Å�ÉZÅ
�½�DYRK1A2���Ê//�Z�Y�Ä//ÌuZ¿��{��¬f//�»(Critical Region)�

�¹Á�Â»Á�¯����21q2.22���½��Á�,¥|Å�½��½YÂÀ��Ä]PMP22����/«YÁ
�¹Á�Â//»Á�¯��//]����17p11.2���ÉZ//Å�¼ËY�a��//m�»�½��½YÂ//À��Ä//]

|��ÊuY���\�ZÀ»���µÁ|m��{�ZÅ�¼ËY�a�Ê·YÂe��d�Y�Ã|��Ã{�ÁM� 
 

�µÁ|m�-�»�Á�¥|Å�½��ÉZÅ|ÌeÂX¸¯Â¿Â´Ì·Y��Â¿�Á�Ê·YÂe��m���
½��¹Z¿ ��Â¿

|ÌeÂX¸¯Â¿Â´Ì·Y 

�¼ËY�a�Ê·YÂe 

PMP22 Fw GGAGGAGAGAAGGCTTGAATGC 

PMP22 Rv GTTCCACATGCACACAGAAACG 

DYRK1A2 Fw AATGGTGTGCACAGGATGTGAAC 

DYRK1A2 Rv ATTCCGGTGAAACAAGTCATGAAG 

��
��Z´f/�{��Y�Ä/ ·Z�»�¾ËY��{ÃReal-time PCR ���µ|/»ABI 7300�

|//��Ã{Z¨f//�Y����À//¯YÁReal-time-PCR���Y�Ã{Z¨f//�Y�Z//]�Ê//¼¯
DNA���Ä/��c�Â/��Ä]�Ê»Â¿����ÊËZ/e�Triplicate����d/Ì¸a��{���

�ÊËZÆ¿�ºnu��{�Á�Ê°ÅZq������|/��¹Z/n¿Y��/fÌ·Á�°Ì»�����Â/¸z»
�À¯YÁ���¶»Z/��ZÅ�
������/fÌ·Á�°Ì»Sybr-Green Master Mix�

�Applied Biosystems�,�»�®///Ë��///¼ËY�a��///Å��Y��///fÌ·Á�°Ì
Forward��Á Reverse½��Ê�Z�fyY����Á��/�¿�{�Â/»�ÉZÅ����¹�³Â¿Z/¿

DNA��®Ì»Â¿�{Â]��������Ä/]�Z/e�|/��Ã{Á�/§Y��/�¬»�[M��Â¸z»�¾ËY�Ä]
�ÊËZÆ¿�ºnu�����|/��]��/fÌ·Á�°Ì»� ��Ä/»Z¿�]����������Ê¿Z/»�����ÊËZ/»�³

�¹Zn¿Y�Ä¸u�»�Ä���{�ÃZ´f�{�|���µÁY�Ä¸u�»�����Êf¿Z��Äm�{�{Y�³�
�c|»�Ä]���Ä¬Ì«{�¹Á{�Ä¸u�»�,���Äm�{�Êf¿Z��{Y�³��c|/»�Ä]����
�ÄÌ¿ZiÁ����Êf¿Z��Äm�{�{Y�³���c|/»�Ä]����Ä/¬Ì«{��ÉY�/]�����¶°Ì/�

ÊËZÆ¿�Ä¸u�»�Á�Ê·YÂf»����Êf¿Z��Äm�{�{Y�³��c|»�Ä]���ÄÌ¿Zi�,���
Êf¿Z��Äm�{��{Y�³�c|»�Ä]�����Ä/Ì¿Zi�Á�����Êf¿Z/��Ä/m�{���{Y�/³��Ä/]

�c|»����ÄÌ¿Zi|��¹Zn¿Y���
��{�Ê¼¯��Ì·Z¿MReal-time PCR�,¶°Ì���Z�Y��]��Ä¿Zf�M�ÉZÅ�Ct��

Ä//¿Â¼¿��Y�Ã|//»M�d//�{�Ä//]���ËZ//»�M�{�Â//»�ÉZ//Å�½ÁY{�¹�|À//����Á
Ä¿Â¼¿��ÉZÅ�|ÅZ��Ê Ì^����µÂ»�§��Y�Ã{Z¨f�Y�Z]�ÁÄÄCt½��d^�¿�,��

�ªË����Y��m�»�½��Ä]�¥|Å2�ÄÄCt� ratio=|Ë{�³�Ä^�Zv»���
��Ä/»Z¿�]��Y�É�Z»M�cZ^�Zv»�dÆm Excel���,d§Z/�Á�°Ì»�d¯�/�

Student T-test���É�Y�/§Y�¹�¿�Äf�]�Á�SDS v 2.1��Real-time 

PCR ABI7300�|Ë{�³�Ã{Z¨f�Y�����
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Ã�Á{������Ã�Z¼���� ��½Zf�]Ze���������������������������������������������������������������������������������������������������[ZÌ»Z¯�Z��|¼uY��Z°¼Å�Á½Y�
�� 

Äf§ZËZÅ� �
�À ȲÁ�dÌ¨Ì¯�¾ÌÌ e�ÉY�]����ÃZ´f/�{��/�Âe�Ã|��¹Zn¿Y�ÉZÅReal-

time PCR�{�Y|¿Zf//�Y�Ê//ÀvÀ»�º//���,(Standard curve)��Á�¹�Ó
d//�Y�É�Á�//���d//«���Y�¾ËY�]Z//À]��Ê·YÂ//f»�ÉZ//ÅDNA��{�Y|¿Zf//�Y

�^�Ê Ì��|��Ã{Z¨f�Y�{�Y|¿Zf�Y�ÊÀvÀ»�ºÌ��e�dÆm����Ê/¿��d^�¿
DYRK1A2/PMP22�dÌ�Â¨À·��{�����½Y�Z/¼Ì]�Á�Ê/ Ì^��{Y�/§Y�ÉZÅ

�Ê»Á�Ë�e�Ä]�Ôf^»����\Ìe�e�Ä]��
�����Á��
����
����d/�{�Ä]
�|»M����
��p���½���Y�Êb¯�Ä���Â�u�Ä¯DYRK1A2���{Y�/§Y��{

�Ê»Á�Ë�e���{Y{�½Z�¿�Y����
Z¯�½Y�Ì»�Ä ·Z�»�¾ËY��{�����½��Á{��/Å��Y�/¼Ì¸a�Ã�/Ìn¿���À/ ȲÁ�ÊËM�

��m�»�Á�¥|Å����|»M�d�{�Ä]�|��{��Y{Â¼¿�ÉZÅ��Á����� 

��

DYRK1A
y = -3.32 X + 28.92

R2 = 0.98
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�Y{Â¼¿����½�� {�Y|¿Zf�Y�ÊÀvÀ»DYRK1A2�� ,���
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��
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��

PMP22
y = -3.2586x + 28.265

R2 = 0.988
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�Y{Â¼¿����½��{�Y|¿Zf�Y�ÊÀvÀ»PMP22�����
���� \Ì� �,�y

��
��=�R2��
� �

hv]��
�����ÃÁ�/³�Á�½ÁY{�¹�|À/��Ä/]�Ôf/^»�½Y�Z¼Ì]�Ä ·Z�»�¾ËY��{��|ÅZ/�

�Ê Ì^���ÃZ´f/�{�Z]�Ê¿��d^�¿��nÀ��dÆmReal-time PCR�
|Àf§�³��Y�«�Ä ·Z�»�{�Â»�Ê¼¯�c�Â��Ä]��½���Ä ·Z�»�{�Â»�ÉZÅ

���¥|//Å�½��¶»Z//��ª//Ì¬ve�¾//ËY��{�DYRK1A2�����//]��//«YÁ
�¹Á�Â///»Á�¯���½��Á�,Ê¿Z///�¿Y����///m�»�PMP22����///]��///«YÁ
¹Á�Â»Á�¯����|¿{Â]��Ä ·Z�»�¾ËY��{,��Ä/¿Â¼¿�®Ì°¨e�½Z°»Y���ÉZ/Å

�ÃÁ�³��Y�½ÁY{�¹�|À��Ä]�Ôf^»�½Y�Z¼Ì]�Ê Ì^��|ÅZ��|»M�ºÅY�§
�Êb¯�Ä���Â�u�Á�Äz�¿����¹Á�Â/»Á�¯��Y������½Y�Z/¼Ì]�ÃÁ�/³��{

|��|ÌËZe��Äf§ZË�¾ËY���Á��Z]�Ê¼¸���¶»Z��µÁY|f»�{�Y|¿Zf�Y�ÉZÅ
�®Ìf¿�ÂfÌ��Ê»Á�Â»Á�¯��Ì·Z¿M�`ÌeÂË�Z¯��Ze|Ë{�³�|ÌË���

��Á���YReal-time PCR�Ê//¿��½Z//Ì]�½Y�//Ì»��nÀ//���{�������Á
Ê¿��½Y�Ì»��nÀ�����,�������Ê/»Á�Ë�e��Ìz/�e��{�����Ã{Z¨f/�Y

��d/�Y�Ã|/���Yali Hu���¿Y�Z/°¼Å�Á����Ä/¿Â¼¿�d/¨Å�ÉÁ���/]�����Z/¼Ì]
|//¿{�¯�Ä// ·Z�»�Á��½�GAPDH��Y��[Z//zf¿Y��//m�»�½��½YÂ//À��Ä//]

�|¿{Â¼¿�����Ê¿��½ZÌ]�cZ ·Z�»��{��f�Ì]�Ä¯���Ê/»�Ã{Z¨f/�Y��Á�{Â/�
���Ê/¼¿�\/�ZÀ»�Ê/¿��½Y�Ì»��nÀ��Á�®Ì»Â¿��cZ ·Z�»�ÉY�]��|/�Z]��

�É�ZÌ�]�dÌ¼ÅY�Ê¿��½Y�Ì»��nÀ��cZ ·Z�»��{��m�»�½��[Zzf¿Y
{�Y{,������Ä^/�Zv»�Á�Ä/�ËZ¬»�½��¾/ËY�Ä/]�d^�¿�¥|Å�½��½Y�Ì»�Y�Ë�
Ê»�{{�³���������Á�µZ/»�¿�c�Â/��Ä/]�¥|/Å�½��½Y�/Ì»�Êf/�ËZ]�¾ËY�]ZÀ]

|�Z]�Ê»Á�ËY{�����¾/ËY��Y����½��Ã|/��¹Z/n¿Y�Ä/ ·Z�»��{�ÁPMP22���Ä/]
|Ë{�³�[Zzf¿Y��m�»�½��½YÂÀ���Ê³�ËÁ�ÉY�Y{�½��¾ËY���Ä/]�¹�Ó�ÉZÅ

��Ê/¿��½Y�Ì»��{��ÌÌ¤e�Ä¿Â³��Å�Á�d�Y��m�»�½��½YÂÀ�����Z/Ë�¥~/u
½|��Ä§Z�Y���Ê/»���Z]�É�Z¼Ì]�`ÌeÂÀ§�c�Â��Ä]�����Ä/]�É�Z/Ì¿�Á�{Â/�

���Y�ÉY�/]�º·Z/��{Y�/§Y�ÊËZ�ZÀ��dÆm�Ê·Â°·Â»�®Ìf¿��cZ�ËZ»�M��¾/Ë
Ê¼¿�½��|�Z]���½���{�¥~uPMP22�����É�Z/¼Ì]�Ä/]��/nÀ»HNPP��Á

cÂ¯�Z��É�Z¼Ì]�Ä]��nÀ»�½|��¦�Z�»��Ê»�gÂe�É�Z»�{Â����
��Á���Y�½ÁY{�¹�|À//��É�Z//¼Ì]��Ìz//�e��{���ÊeÁZ//¨f»�ÉZ//Å

Ê»�Ã{Z¨f�Y�{Â����Á���Y���Zu�µZu��{��®Ìf¿�ÂfÌ���Ì·Z¿M�ÉZÅ
�eÂË�Z¯Z`Ë���®ÌÀ°e�ÁFISH��Á�{�Y|¿Zf�Y�Ê�Á��½YÂÀ��Ä]�ªÌ«{

Ê»�Ã{Z¨f�Y�½ÁY{�¹�|À��|·Âe��Y��Ìa�Á�| ]��Ìz�e��{��{Â/���
�Á��¾ËY�|¿�Y{�É{ZË��d«{�ZÅ,�����/�¿��Y�{Â/mÁ�¾ËY�Z]�Z»Y��ÊÀÌ·Z/]

½Z»��Á�ÄÀË�Å�a�,�]�Z¯��ZÌ�]�|Àf�Å��]���Ã|¿��µÂ¸��Ä]�¾ÌÀr¼Å
��|/¿�Y{��Z/Ì¿�Ê·Â¸��d�¯�dÆm����®/ÌÀ°e��{QF-PCR����Y��/a

�¼Ì¸a�Ã�Ìn¿���À¯YÁ�Z]��Ìj°e�Ä�Á�a�É�Ìj°eZ�a�Ä¸u�»�®Ë�,�Y
�®ÌÀ°e��{�Z»Y�,d�Y�É�Á����Ì¿Real-time PCR����¾/ËY�Ä/]��ZÌ¿

Ê¼¿�Ä¸u�»������¹Z/n¿Y�Ä/¸u�»�®/Ë��{�É�Z/¯�Ä�Á�a�Ê»Z¼e�Á�|�Z]
Ê»��{Â/������®/ÌÀ°e��{�¾Ì/Àr¼ÅHGQ-PCR����½��Á{��/Ìj°e�Z/]

��ZÀÌ¯Âf¯Á�§Â¨�§�¶j»��Â³Â·Â¼ÅI��Ê¿Ô���Á�É|^¯���/]�Ä/¯��
�¹Á�Â»Á�¯�ÉÁ����Á�����Y{��Y�/«�|/¿������c|/��Ê/¨Ì¯�Ä/�ËZ¬»�Á

���¹Á�Â/»Á�¯�Ê/¿��½Y�Ì»�Ä]�,É�Ìj°e�ÉZÅ|¿Z]�����Ê/»�Ê/a�|/¿�]��
®ÌÀ°e�Ã�Á�»Y�®ÌÀ°e�¾Ë�´ËZm��Ë���Á�½Z�M�,ªÌ«{�ÉZÅ���ÉZ/Å
½Z»��Á��YÂ�{���Ã|/���/]��|/¿Y����®/ÌÀ°eReal-time PCR����Y�Ê/°Ë

�Á��¾Ë�e|Ë|m�ÄÀÌ»���{�Ä¯�d�Y�Ê·Â°·Â»�ÉZÅ�����Y�ÊeÁZ/¨f»�ÉZ/Å
Ê»�Ã{Z¨f�Y�½M�{Â�����,�������®/ÌÀ°e�ÉZËY�»��YReal-time PCR�
�Á��Ä]�d^�¿�Ê»�Ã|���¯}�ÉZÅ�����,ÓZ/]�dÌ/�Z�u�,{Z/Ë��d«{�½YÂe

½Z�M����ZÌ�]�½Z»��c|»��{�É�Z¼Ì]��Ìz�e�,�ËZ»�M�Ä�Á�a�½{Â]
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���
�Ä¸n»�¹Â¸��Ê°��aÊ»Ô�Y�{Y�M�ÃZ´�¿Y{�������������������������������������¹�|À���Ë����Ìz�e�½ÁY{�®ÌÀ°e�Z]Real-time PCR�Ê¼¯��
ºÅ��Ì·Z¿M�Á�Ê���]�,º¯�Ä¿Â¼¿�½Z»���{ZË��ÉZÅ��ÓZ/]�É�Ë~a�dÌ§�����Á

µÂ¸��Ä]��ZÌ¿�¹|��{�]�¹Z¿�Y��Ã|¿��ÉZÅ���
f§ZË��YÄ�ÄnÌf¿�©Â§�ÉZÅ�Ê»�É�Ì³��Ä¯�{Â���®/ÌÀ°eReal-time 

PCR��Á��¾Ë�e|Ë|m��Y�Ê°Ë��������{Z/«�Ä/¯�d/�Y�Ê·Â/°·Â»�ÉZ/Å
����,º/¯��ZÌ/�]�½Z/»��c|»��{�Á�ÓZ]�dÌ�Z�u�,{ZË��d«{�Z]�d�Y

Ä¿Â¼¿�ºÅ��Â��Ä]�Y��É{ZË��ÉZÅ��µÂ¸/��Ä]��ZÌ¿�½Á|]�Á�½Z»���ÉZ/Å
|ËZ¼¿��Ì·Z¿M�Ã|¿���Ê»�¾ËY�]ZÀ]����/]�®/ÌÀ°e�¾/ËY��Y�½YÂ/e��½YÂ/À��Ä

��Ë����Ìz�e��{�ÓZ]�dÌ�Z�u�Z]�Á�{Z¼f�Y�¶]Z«�,ªÌ«{�Ê�Á�
�Ê»Á�Ë�e�¹�|À����{Â¼¿�Ã{Z¨f�Y����

� �
�Ê¿Y{�|«�Á��°�e��

����/z]��{�Ê/»Y�³�½Y�Z°¼Å��Y�Á�ZÆ¿M�¹�fv»�Ã{YÂ¿Zy�,½Y�Z¼Ì]��Y
���º/Ë�Y{�Y���°/�e�µZ/¼¯�½Y�ËY��Âf�Za�ÂfÌf�¿Y�Ê·Â°·Â»�Ê°��a��

�Ä¯�d�Y��¯}�¶]Z«�����Z¼/��Z/]�Ã�Á�/a�¾/ËY��d/^i�Ã������®/¼¯�Á
d�Y�Äf§ZË�¹Zn¿Y�½Y�ËY��Âf�Za�ÂfÌf�¿Y�Ê·Z»�ÄÀË�Å���

REFERENCES 
1. Martinez-Frias ML. The real earliest historical evidence of Down syndrome. Am J Med Genet A 2005;132:231. 

2. Mueller RF, Young ID. Emery's elements of medical genetics. Edinburgh Übersicht: Churchill Livingstone; 1995. 

3. Epstein CJ. The consequences of chromosome imbalance Principles, mechanisms, and models. In: Barlow P, Green 
PB, Wylie CC, editors. The consequences of chromosome imbalance Principles, mechanisms, and models. 
Cambridge: Cambridge University Press; 1986.  

4. King RA, Rotter JI, Motulsky AG. The genetic basis of common diseases. 2nd ed. Oxford: Oxford University Press; 
2002. 

5. Larocca LM, Valitutti S, Castellino F, Maggiano N, Musiani P. Alterations in thymocyte subpopulations in Down's 
syndrome (trisomy 21). Clin Immunol Immunopathol 1988;49:12. 

6. Lau LL, Spain LM. Altered aging-related thymic involution in T cell receptor transgenic, MHC-deficient, and CD4-
deficient mice. Mech Ageing Dev 2000;114:101-21. 

7. Rabinowe SL, George KL, Adri MN, Eisenbarth GS. Trisomy 21 (Down's syndrome): autoimmunity, aging and 
monoclonal antibody-defined T-cell abnormalities. J Autoimmun 1989;2:6. 

8. Seger R, Stroder J. On the influence of age on immunity in Down's syndrome. Eur J Pediatr 1977;124:11. 

9. Acar H, Yildirim MS, Kaynak M. Reliability and efficiency of interphase-fish with alpha-satellite probe for detection 
of aneuploidy. Genet Couns 2002;13:11-17. 

10. Li F, Wu B, Wang J, Zhong H, Heng W. Molecular cytogenetic detection of trisomy 21 in interphase nuclei and 
metaphase chromosomes. Chin Med J (Engl) 1999;112:5. 

11. Witters I, Legius E, Matthijs G, van Schoubroeck D, van Assche FA, Fryns JP. Rapid prenatal diagnosis of trisomy 
21 in 5049 consecutive uncultured amniotic fluid samples by fluorescence in situ hybridisation (FISH). Prenat Diagn 
2002;22:5. 

12. Mansfield ES. Diagnosis of Down syndrome and other aneuploidies using quantitative polymerase chain reaction 
and small tandem repeat polymorphisms. Hum Mol Genet 1993;2:43-50. 

13. Yang YH, Yang ES. Rapid prenatal diagnosis of trisomy 21 by real-time quantitative polymerase chain reaction 
with amplification of small tandem repeats and S100B in chromosome 21. Yonsei Med J 2005;46:5. 

14. Blake D, Tan SL, Ao A. Assessment of multiplex fluorescent PCR for screening single cells for trisomy 21 and 
single gene defects. Mol Hum Reprod 1999;5:1166-75. 

15. Findlay I, Toth T, Quirke P, Papp Z. Same day diagnosis of Down's syndrome and sex in single cells using 
multiplex fluorescent PCR. Mol Pathol 1998;51:4. 

16. Bustin SA. Absolute quantification of mRNA using real-time reverse transcription polymerase chain reaction 
assays. J Mol Endocrinol 2000;25:169-93. 

17. Hu Y, Zheng M, Xu Z, Wang X, Cui H. Quantitative real-time PCR technique for rapid prenatal diagnosis of Down 
syndrome. Prenat Diagn 2004;24:704-707. 

18. ponchel F, Leong FT, Douglas SH. Real-time PCR on SYBR-Green I fluorescence: An alternative to the TaqMan 
assay for a relative quantification of gene rearrangement, gene amplifications and micro gene deletions. BMC 
Biotechnol 2005;3:18. 

 [
 D

ow
nl

oa
de

d 
fr

om
 tm

uj
.ia

ut
m

u.
ac

.ir
 o

n 
20

25
-0

7-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://tmuj.iautmu.ac.ir/article-1-196-fa.html
http://www.tcpdf.org

