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���́�¥n° 

�¼oª·�¥́Å�o�Îµ�µ¦�¦ª�¨�́¬�³�̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�µ��ª́°¥nµ�Á�º Ê°Á¥ºÉ°Á­o�Á°È�¦o °¥®ªµ¥�̧ÉÁ�È�
�µ�«¡�Îµ�ª� 10 ¦µ¥   Á­o�Á°È���́�¨nµª�¼��¨n°¥Ä®o  Á�nµ­¨µ¥Ä�°»�®£¼¤·®o°� �µ� 0, 1, 4 Â¨³ 8 ­�́�µ®r  
�µ��´ Ê��Îµ¤µ­��́�̧Á°È�Á°Á¡ºÉ°�¦ª��¼̈ �́¬�³�̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�̧É�ÎµÂ®�n� �º° D10S2325 Â¨³ 

D19S253 Ã�¥Ä�o Á���·��µ¦Á¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤�oª¥ polymerase chain reaction Â¨³Â¥�Â¥³
¨�́¬�³�°��̧Á°È�Á°Á®¨nµ�´ Ê��oª¥ polyacrylamide electrophoresis �¹É�Ä�o�´ Ê�Â��ª»o�Â�n� (slab gel) Â¨³ 

capillary electrophoresis Á�¦̧¥�Á�̧¥��¨�̧ÉÅ�o��́�¨�¦ª��µ�� öµ¤Á�º Ê°­��°�«¡�´ Ê� 10 ¦µ¥ ¡�ªnµ Ä�
�ª́°¥nµ�Á­o�Á°È�­� ­µ¤µ¦��¦ª�Å�o�¼��o°��¦���́�¨�̧ÉÅ�o�µ��ª́°¥nµ�� öµ¤Á�º Ê°�´ Ê�®¤� ­Îµ®¦́�Á­o�Á°È�Á�nµ 1 

Â¨³ 4 ­�́�µ®r �³�¦ª�Å�o�¼��o°� 50% ­nª��ª́°¥nµ�Á­o�Á°È�Á�nµ 8 ­�́�µ®r �¦ª�Å�o�¼��o°�Á¡̧¥� 30% 

Ã�¥­¦»�Â öª ­µ¤µ¦�Ä�o�ª́°¥nµ�Á­o�Á°È��̧É�· Ê�Ä®o Á�nµ­¨µ¥�µ¤�¦¦¤�µ�· �µ��¹� 8 ­�́�µ®r  Á�È �Â®¨n�
�̧Á°È�Á°­Îµ®¦́�Á¡·É¤�¦·¤µ�­µ¦¡´��»�¦¦¤ Á¡ºÉ°�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�rÅ�o  °¥nµ�Å¦�È�µ¤ £µª³
£¼¤·°µ�µ«Ä��¦³Á�«Å�¥�̧É¦o °��º Ê� �ÎµÄ®o Ã°�µ­�¦³­��¨­ÎµÁ¦È�¨�¨� Á¤ºÉ°¦³¥³Áª¨µ�nµ�Å� ®µ��ÎµÁ�È ��o°�
Ä�o Á�º Ê°Á¥ºÉ°Á­o�Á°È�Á�È ��ª́°¥nµ�­Îµ®¦́��µ¦�¦ª��̧Á°È�Á° �³�o°�Á¡·É¤�Îµ�ª��ÎµÂ®�n��̧Á°È�Á°Ä®o¤µ��ªnµ���· 
Á¡ºÉ°Ä®oÅ�o�¨�¦ª�­Îµ®¦́��µ¦¡·­¼��r�»��¨�̧É¤̧�ªµ¤�nµÁ�ºÉ°�º°Á¡̧¥�¡° 

 

 

���Îµ 
«¡�̧ÉÁ­̧¥­£µ¡®¦º°Á�nµÂ öª Á�º Ê°Á¥ºÉ°�̧ÉÁ® º̈°°¥¼n°µ��³¤̧�ªµ¤Á®¤µ³­¤�n°�µ¦Ä�o Á�È �Â®¨n��°��̧Á°È�Á°

Å�oÂ���nµ���́ Ã�¥�´ÉªÅ�Â öªÁ�º Ê°Á¥ºÉ°�̧ÉÁ�nµ�o°¥�̧É­»� ¥n°¤Á®¤µ³�n°�µ¦�Îµ¤µ­��́�̧Á°È�Á°¤µ��̧É­»� �°��µ�
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�¦³�¼�Â¨³¢́�Â öª Á­o�Á°È�Á�È �Á�º Ê°Á¥ºÉ°°̧���·�®�¹É��̧ÉÁ�nµ­¨µ¥Å�o�n°��oµ��oµ Â¤oÁ¦µ�³­µ¤µ¦��¦ª� �̧Á°È�Á°
�µ��¦³�¼�®¦º°¢́�Å�o Â�n�¦³�ª��µ¦�̧ÉÄ�o­��́�̧Á°È�Á°�µ�Á�º Ê°Á¥ºÉ°��́�¨nµª Å¤nÄ�nÁ¦ºÉ°��nµ¥��́ Â¨³¤�́�³�o°�Ä�o
Á�¦ºÉ°�¤º°¡·Á«¬ Á�n� Á�¦ºÉ°��n ��¦³�¼� �ÎµÄ®o�o°�¤̧�nµÄ�o�nµ¥ Á­̧¥Áª¨µÂ¨³Â¦��µ�Á¡·É¤�¹ Ê�°¥nµ�®¨̧�Á¨̧É¥�Å¤nÅ�o 
��́�´ Ê��µ¦¤°�®µÁ�º Ê°Á¥ºÉ°�̧É¤̧�ªµ¤�����n°�µ¦Á�nµ­¨µ¥ Â�n­µ¤µ¦��Îµ¤µ­�´��̧Á°È�Á°�oª¥ª·�̧�̧ÉÅ¤n¥»n�¥µ�  

°µ�Á�È ��¦³Ã¥��r Ä��¦�̧�̧É«¡�´ Ê�Á�nµ­¨µ¥Å�¤µ�¡°�ª¦ Á�n� Á­̧¥�̧ª·�Å�Â öª�¦³¤µ� 1-2 Á�º°� �¹É�¥�́¡°¤̧
Á­o�Á°È��·�°¥¼n��́�¦³�¼� �µ¦­��́�̧Á°È�Á°�µ�Á­o�Á°È� °µ�Á�È ��µ�Á º̈°��̧ÉÁ®¤µ³­¤ Ä®o�µ¦¡·­¼��r�»��¨�oª¥
�µ¦�¦ª��̧Á°È�Á°Å¤nÄ�n�µ��̧É¥»n�¥µ� �µ�ª·�¥́�̧ Ê�¹��Îµ�¹ Ê�Ã�¥®ª�́ªnµ�³Å�oª·�̧�µ¦­��́�̧Á°È�Á°�µ�Á�º Ê°Á¥ºÉ°Á­o�Á°È�
�̧É­µ¤µ¦��ÎµÅ�Ä�oÅ�o Ä�¦µ�µ�¦³®¥�́ ¤̧�¦³­·��·£µ¡­¼� Â¨³Á®¤µ³­¤��́­£µ¡£¼¤·Á«¦¬��·��°��¦³Á�«  

ª´­�»Â¨³ª·�̧�µ¦ 

�ª́°¥nµ�Á°È�¦o °¥®ªµ¥¥µª�¦³¤µ� 5 �¤. � öµ¤Á�º Ê° 10 ¨�.�¤. Â¨³ Á�º Ê°��́�¦³¤µ� 10  ¨�.�¤. 

�¼�Á�È��µ�«¡�̧É°¥¼nÄ�­£µ¡�̧ �Îµ�ª� 10 ¦µ¥     �ª́°¥nµ�Á°È�¦o °¥®ªµ¥�¼��Îµ¤µ®n°�oª¥Á�º Ê°Á¥ºÉ°� öµ¤Á�º Ê°Â¨³
®¦º°Á�º Ê°��́ Â öª�· Ê�ÅªoÄ®o Á�nµÄ�°»�®£¼¤·®o°��µ¤¦³¥³Áª¨µ�̧É�Îµ®�� �º° 1, 4 Â¨³ 8 ­�́�µ®r  Â�n�Á°µÁ�º Ê°Á¥ºÉ°
Á°È�­�Â¨³� öµ¤Á�º Ê°­�Å�­��́�̧Á°È�Á°�oª¥ª·�̧ Chelex (1)   Á�º Ê°Á¥ºÉ°Á­o�Á°È�­�°̧�­nª�®�¹É��¼��ÎµÅ�­��́�̧Á°È�
Á° �oª¥ª·�̧�̧É¡´��µ�¹ Ê�Ä®¤n�̧ÉÁ¦̧¥�ªnµ ª·�̧¥n°¥­¨µ¥Â��­¤�¼¦�r  �Îµ�´ª°¥nµ��̧Á°È�Á°�̧É­�´�Å�o�µ�Á�º Ê°Á¥ºÉ°
��́�¨nµªÅ��¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r �ÎµÂ®�n� D10S2325     Á�¦̧¥�Á�̧¥��¨�̧ÉÅ�oÁ¡ºÉ°�¦³Á¤·��¼ªnµ
ª·�̧�µ¦Ä�Ä®o�¨�¦ª��̧�ªnµ�´�  Ä���³Á�̧¥ª�´��´ Ê� Á�º Ê°Á¥ºÉ°Á­o�Á°È��̧ÉÁ® º̈°�³�¼��¨n°¥Ä®o Á�nµ­¨µ¥�n°Å�
¡¦o °¤Ç ��́� öµ¤Á�º Ê°Â¨³/®¦º°��́ Â¨³Â�n�Á°µÁ�º Ê°Á¥ºÉ°Á­o�Á°È�¤µ­��́�̧Á°È�Á°Ã�¥ª·�̧�̧É�̧�ªnµ �µ¤¦³¥³Áª¨µ�̧É
�Îµ®�� �º° ­�́�µ®r�̧É 1, 4, Â¨³ 8 �µ¤ Î̈µ��́ �ª́°¥nµ��̧ÉÁ® º̈° �¼��Îµ¤µÂ�nÂ�È�Åªo�̧É °»�®£¼¤· -20 º C  

�¦ª�­°�¨�́¬�³�µ�¡�́�»�¦¦¤ (genotype) �°��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r �̧É�ÎµÂ®�n� D10S2325 

Â¨³ D19S253 �°��ª́°¥nµ� DNA �̧É­��́�µ��ª́°¥nµ�Á­o�Á°È�Á®¨nµ�´ Ê� Á�¦̧¥�Á�̧¥��o°¤¼̈ ¨�́¬�³�̧Á°È�Á°�̧ÉÅ�o
��́�o°¤¼̈ �̧ÉÅ�o�µ��ª́°¥nµ�� öµ¤Á�º Ê°­�  ���¦��»��¼n �¦³Á¤·��¨�µ¦�¦ª��̧ÉÅ�oªnµ¤̧�ªµ¤­°�� ö°���́¤µ�
�o°¥Á¡̧¥�Å¦  ®µ��µ¦�¦ª��̧Á°È�Á°�µ��ª́°¥nµ�Ä�Ä��¦́ Ê�Â¦�Å¤n­¤́§��·Í�¨ �³�Îµ�µ¦�¦ª��Î Êµ°̧��¦́ Ê� ®µ�¥�́Å¤n
�¦³­��¨­ÎµÁ¦È� �³Ä�o  Laser induced Fluorescent (LIF) primers Ä��µ¦�¦ª�Â�� °̧��¦́ Ê�Á�̧¥ªÁ�nµ�´ Ê� ®µ�
Å¤nÅ�o�¨ �º°ªnµÅ¤n­µ¤µ¦��¦ª�Å�o 
 �µ¦­�́��Á̧°È�Á°�µ�Á­o�Á°È�Ã�¥ª·�̧¥n°¥­¨µ¥Â��­¤�¼¦�r  
1) �ÎµÁ­o�Á°È��¦³¤µ� 20 ¤·¨¨·�¦́¤ ¤µ��Ä®o¨³Á°̧¥��̧É­»� 

2) �ÎµÁ�º Ê°Á¥ºÉ°Á°È���¨³Á°̧¥�Ä­nÄ� microcentrifuge tube ��µ� 1.5 ml Â öªÁ�·¤ 10 mM Tris (pH 8.5) 

�¦·¤µ� 255 Å¤Ã�¦¨·�¦, 10% SDS  15 Å¤Ã�¦¨·�¦ Â¨³ ­µ¦¨³¨µ¥ proteinase K (4 ¤�./¤¨.) 

�¦·¤µ� 30 Å¤Ã�¦¨·�¦ �­¤Ä®oÁ�oµ��́ Ã�¥�µ¦Á�¥nµª� Â öªÂ�n°� 55 °�«µÁ�¨Á�¸¥­ �oµ¤�º� 
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3) �́É �Â¥��̧É�ªµ¤Á¦È ª  14 ,000  ¦°��n°�µ�̧  �µ�  15  �µ�̧  �µ��´ Ê��¼��Î ÊµÄ­­nª���Ä­n¨�Ä� 

microcentrifuge tube ��µ� 1.5 ml °�́Ä®¤nÂ öª�· Ê�®¨°�Á�nµÅ� 

4) Á�·¤ Phenol ¨�Å� 300 Å¤Ã�¦¨·�¦  Á�¥nµª� (vortex) �µ� 30 ª·�µ�̧ Â öª�́É�Â¥��̧É�ªµ¤Á¦Èª 14,000 
¦°��n°�µ�̧ �µ� 10 �µ�̧ �µ��´ Ê��¼��Î ÊµÄ­­nª���Ä­n̈ �Ä� microcentrifuge tube ��µ� 1.5 ml °�́
Ä®¤nÂ öª�· Ê�®¨°�Á�nµÅ� 

5) Á�·¤ Chloroform ¨�Å� 300 Å¤Ã�¦¨·�¦  Á�¥nµª� (vortex) �µ� 30 ª·�µ�̧ Â öª�́É�Â¥��̧É�ªµ¤Á¦Èª 

14,000 ¦°��n°�µ�̧ �µ� 10 �µ�̧ �µ��´ Ê��¼��Î ÊµÄ­­nª���Ä­n̈ �Ä� microcentrifuge tube ��µ� 1.5 
ml °�́Ä®¤n Á�È�ÅªoÄ��¼o Á¥È� Á¡ºÉ°Ä�o Á�È ��̧Á°È�Á°�o�Â���°���ª��µ¦ PCR �n°Å�   

�µ¦�¦ª�¨�́¬�³�µ�¡�́�»�¦¦¤ (genotype) �°��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�ÎµÂ®�n��nµ� Ç �ÎµÃ�¥Ä�o
Á���·�Á¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤�oª¥ polymerase chain reaction Ä��¦·¤µ�¦ 10 Å¤Ã�¦¨·�¦ Â¥�®¨°�Â¥�
�¼n primers Ä�­µ¦¨³¨µ¥��·�·¦·¥µ�¦³�°��oª¥ 20 ¤·¨¨·Ã¤¨µ¦r �°� Tris, pH 8.4,   50 ¤·¨¨·Ã¤¨µ¦r �°� KCl, 

1.5 ¤·¨¨·Ã¤¨µ¦r �°� MgCl2 , 0.01% bovine serum albumin, 0.05% Tween 20 , 100 Å¤Ã�¦Ã¤¨µ¦r �°� 
dNTP Â�n̈ ³��·� 4 ��·�, 0.2 Å¤Ã�¦Ã¤¨µ¦r �°� primers �´ Ê�­°��ª́ Â¨³Á°�Å�¤r Taq DNA polymerase 0.2 

®�nª¥  ®¨°���·�·¦·¥µ�¼��ÎµÁ�oµÁ�¦ºÉ°��¦́�Á�¨̧É¥�°»�®£¼¤· Ã�¥�´ Ê��nµ°»�®£¼¤· ��́�̧ Ê 94 C 1 �µ�̧,  58 C 1 �µ�̧ 

Â¨³  72 C 1  �µ�̧ ¦ª¤�´ Ê�­· Ê� 32 ¦°�  

 D10S2325 locus 

              Á­o��̧É 1 (primer A):  5’-GCA TGA AGC TCA CGA AAG AAG CC-3’ 

              Á­o��̧É 2 (primer B): 5’-AGA GAT CAC GCA CTG CAT TCC-3’ 

              D19S253 locus 

              Á­o��̧É 1 (primer A):  5’-AGA TCA TAG ACA GAC AGA CGG ACT-3’ 

              Á­o��̧É 2 (primer B):  5’-TGT GGC TCC TCC TGG GAA AT-3’ 

�µ¦Â¥��· Ê��̧Á°È�Á° Á¡ºÉ°¦³�»��·��°�°´̈ ¨̧¨ �Îµ�oª¥ polyacrylamide gel electrophoresis Ä��»�Â¥�
­µ¦Ä�ª»o� protean II xi cell Ã�¥��µ��°�ª»o��ªoµ� 16 �¤. ¥µª 20 �¤. Â¨³®�µ 0.1 �¤. �ªµ¤Á�o¤�o��°� 
acrylamide Ã�¥¦ª¤ = 8.5% Â¨³ 4.8 % �°� bis-acrylamide gel buffer �¦³�°��oª¥ 33 ¤·¨¨·Ã¤¨µ¦r �°� 
TrisSO4 (pH 4.5), 6% glycerol Â¨³ electrophoresis buffer =   1x TBE �µ¤ª·�̧�°� Sajantila Â¨³��³(2)  

¥o°¤ª»o��oª¥ silver staining  �µ¦�Îµ®����·��°��· Ê��̧Á°È�Á°�µ��ª́°¥nµ��¦ª� �ÎµÃ�¥�µ¦Á�¦̧¥�Á�̧¥���́°´̈
¨̧¨¤µ�¦�µ� ��́£µ¡�̧É 1 a Â¨³ 1b 
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    1    2    3    4    5  6  7  8  9      10    11 

 
£µ¡�¸É 1 a – Â­��¨�́¬�³�¨�µ¦�¦ª��̧Á°È�°Å¤Ã�¦Â��Á�¨Å¨�r�ÎµÂ®�n� D10S2325 Ã�¥ª·�̧ manual �µ��ª́°¥nµ��̧Á°È�Á°
�̧É­��́�µ��¨oµ¤Á�º Ê°­� 10 ¦µ¥ lane 1-5 Â¨³ 7-11    ­nª� lane 6 �º°    �̧Á°È�Á°¤µ�¦�µ� (Allelic ladder) �¹É�
�¦³�°��oª¥°´̈ ¨̧¨ 7-16  
 

 1       2      3        4        5        6        7       8       9      10      11 

 
£µ¡�¸É 1 b – Â­��¨�́¬�³�¨�µ¦�¦ª��̧Á°È�°Å¤Ã�¦Â��Á�¨Å¨�r�ÎµÂ®�n� D19S253 Ã�¥ª·�̧ manual �µ��ª́°¥nµ��̧Á°È�Á°�̧É
­��́�µ��¨oµ¤Á�º Ê°­� 10 ¦µ¥ lane 1-5 Â¨³ 7-11  ­nª� lane 6 �º°      �̧Á°È�Á°¤µ�¦�µ� (Allelic ladder) �¹É�
�¦³�°��oª¥°´̈ ¨̧¨ 7-16 

 

�µ¦�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�oª¥Á�¦ºÉ°�ª·Á�¦µ³®r�· Ê��̧Á°È�Á°°�́Ã�¤�́· °µ«¥́®¨�́�°��µ¦�·�
�¨µ��̧Á°È�Á°�ª́Á¦·É¤�oª¥­µ¦Á¦º°�Â­� (Fluorescent dye) �̧ÉÁ­o�Ä�Á­o�®�¹É��°��¼n primer Á¤ºÉ°Á¡·É¤�¦·¤µ�­µ¦
¡�́�»�¦¦¤Ä�®¨°���¨°��oª¥ polymerase chain reaction Â öª�¹��Îµ�¨·��¨�̧ÉÅ�oÅ�Â¥��· Ê�Â¨³ª·Á�¦µ³®r
��µ��°�¤�́�oª¥ capillary electrophoresis Â¨³ �Îµ®����·�°´̈ ¨̧¨�°��· Ê��̧Á°È�Á°�´ Ê�Å�o  �oª¥Ã�¦Â�¦¤ 

gene mapper Ã�¥�¼�µ���µ��°�¤�́ 



6   Journal of Forensic Physician Association of Thailand  Volume 2, Number  2, July – December  2008 

 ­Îµ®¦́� Laser induced Fluorescent (LIF) primers �¹É�Á�È ��µ¦°°�Â�� primer Á°�Â¨³Á º̈°��·�
�¨µ��oª¥­µ¦Á¦º°�Â­��̧ÉÁ­o�®�¹É��°��¼n primer  Ã�¥ primer ­Îµ®¦́��ÎµÂ®�n� D10S2325 �·�­̧Á¦º°�Â­� VIC 

�¹É��³Á¦º°�Â­�­̧Á�̧¥ª°°�¤µ®¨�́�µ��¼��¦³�»o� ­Îµ®¦́��ÎµÂ®�n� D19S253 Å�o°°�Â�� Î̈µ��́Á�­Ä®¤n Â¨³�·�
­̧ 6-FAM �¹É��³Á¦º °�Â­�­̧¢o µ°°�¤µ®¨´��µ��¼��¦³�»o � Â ö ª�Îµ�µ¦Á¡·É¤�¦·¤µ�­µ¦¡´��»�¦¦¤�o ª¥ 

polymerase chain reaction Â���̧¨³�ÎµÂ®�n� (Monoplex)  �µ¦�¦ª��oª¥ (LIF) primers �³�ÎµÁ¤ºÉ°�µ¦
�¦ª��oª¥ primer ���· 2 �¦́ Ê� Â öª¥�́Å¤n­ÎµÁ¦È�  ­Îµ®¦́�¦µ¥¨³Á°̧¥��°� primers �¦µ����́�oµ�¨nµ� 
 D10S2325 locus 

              Á­o��̧É 1 (primer A):   VIC-GCA TGA AGC TCA CGA AAG AAG CC-3’ 

              Á­o��̧É 2 (primer B): 5’-AGA GAT CAC GCA CTG CAT TCC-3’ 

              D19S253 locus 

              Á­o��̧É 1 (primer A):  6-FAM-GAT AGA TCA TAG ACA GAC AGA CGG-3’ 

              Á­o��̧É 2 (primer B):  5’-GAA TCT GGA CAT GCT GGT CAT TGC-3’ 

�¨�µ¦�¦ª�¨�́¬�³�̧Á°È�Á°�̧ÉÅ�o �³Â­��Á�È �Á­o��¦µ¢�°�°´̈ ¨̧¨ �̧ÉÁ¦̧¥�ªnµ Electropherogram   

��́£µ¡�̧É 2a Â¨³ 2b 

 

 
£µ¡�¸É 2 a – Â­��¨�́¬�³�¨�µ¦�¦ª� microsatellite DNA �ÎµÂ®�n� D10S2325 Ã�¥Ä�o Laser induced Fluorescent 

(LIF) primer �̧É¡�́�µ�¹Ê�¤µÁ°� 
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£µ¡�¸É 2 b – Â­��¨�́¬�³�¨�µ¦�¦ª� microsatellite DNA �ÎµÂ®�n� D19S253 Ã�¥Ä�o Laser induced Fluorescent 

(LIF) primer �̧É¡�́�µ�¹Ê�¤µÁ°� 
 

�¨�µ¦�o��ªoµª·�¥́ 

 �¨�µ¦�¦ª��̧Á°È�Á°�̧É­��́�µ�Á�º Ê°Á¥ºÉ°Á­o�Á°È�­� Ã�¥ª·�̧ Chelex Á�̧¥���́ª·�̧¥n°¥­¤�¼¦�r�̧É¡�́�µ�¹ Ê�
¤µÄ®¤n ¡�ªnµª·�̧�̧É¡�́�µ�¹ Ê�¤µÄ®¤n Ä®o�¨­¤́§��·Í¤µ��ªnµ ��́�µ¦µ��̧É 1 

 

Specimen 

No. 

Chelex D10S2325  

Muscle 

Chelex D10S2325 

Tendon 

New D10S2325 

Tendon 

1 9/13 9/13 9/13 

2 7/10 7/10 7/10 

3 9/10 9/10 9/10 

4 12/14 12/14 12/14 

5 14/15 n.b. 14/15 

6 7/11 7/11 7/11 
7 7/10 7/10 7/10 

8 12/13 12/13 12/13 

9 9/11 9/11 9/11 
10 10/10 10/10 10/10 

�µ¦µ��¸É 1 – Â­���¨�µ¦�¦ª�¨�́¬�³ microsatellite DNA �̧É�ÎµÂ®�n� D10S2325 �°��Î Êµ­��́�̧Á°È�Á°�µ�� öµ¤Á�º Ê°­� Á­o�Á°È�­� 

Ã�¥Ä�oª·�̧­��́�oª¥ Chelex Á�̧¥���́�¨�̧ÉÅ�o�µ��Î Êµ­��́�̧Á°È�Á°�µ�Á­o�Á°È�­�Ã�¥Ä�oª·�̧­��́�̧É¡�́�µ�¹ Ê�¤µÄ®¤n 
®¤µ¥Á®�» – n.b. = Å¤n�¦µ��Â���̧Á°È�Á° 

 

�¨�µ¦�¦ª�¨�́¬�³ microsatellite DNA 2 �ÎµÂ®�n� �µ��ª́°¥nµ�� öµ¤Á�º Ê°­�Á�̧¥���́Á­o�Á°È��̧É�· Ê�
ÅªoÄ�°»�®£¼¤·®o°� �µ¤¦³¥³Áª¨µ�nµ�Ç  �¦µ����́�µ¦µ��̧É 2  
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Specimen 

No. 

Muscle  

D10S2325 

Muscle 

D19S253 

Tendon 

week 0 

D10S2325 

Tendon 

 week 0 

D19S253 

Tendon 

week 1 
D10S2325 

Tendon 

week 1 
D19S253 

Tendon 

week 4 

D10S2325 

Tendon 

week 4 

D19S253 

Tendon 

week 8 

D10S2325 

Tendon 

week 8 

D19S253 

1 9/13 13/14 9/13 13/14 n.b. n.b. 9/13 13/14 n.b. n.b. 

2 7/10 14/14 7/10 14/14 7/10 14/14 n.b. n.b. 7/10 14/14 

3 9/10 7/10 9/10 7/10 9/10 7/10 n.b. n.b. n.b. n.b. 

4 12/14 11/12 12/14 11/12 n.b. n.b. 12/14 11/12 12/14 11/12 

5 14/15 8/12 14/15 8/12 14/15 8/12 14/15 8/12 14/15 8/12 

6 7/11 7/8 7/11 7/8 7/11 7/8 n.b. n.b. n.b. n.b. 

7 7/10 7/13 7/10 7/13 n.b. n.b. n.b. n.b. n.b. n.b. 

8 12/13 12/13 12/13 12/13 12/13 n.b. n.b. n.b. n.b. n.b. 

9 9/11 13/13 9/11 13/13 n.b. n.b. 9/11 13/13 n.b. n.b. 

10 10/10 7/13 10/10 7/13 10/10 n.b. 10/10 7/13 n.b. n.b. 

�µ¦µ��¸É 2 – Â­��¨�́¬�³ microsatellite DNA �̧É �ÎµÂ®�n� D10S2325 Â¨³ D19S253 �µ��ª́°¥nµ��¨oµ¤Á�º Ê°­�Â¨³Á­o�
Á°È��̧É� n̈°¥Ä®oÁ�nµ­¨µ¥Ä�¦³¥³Áª¨µ�nµ�Ç  
®¤µ¥Á®�» – n.b. = Å¤n�¦µ��Â���̧Á°È�Á° 

 

°£·�¦µ¥�¨�µ¦ª·�´¥    

�µ��µ¦ª·�¥́�¦́ Ê��̧ ÊÂ­��Ä®o Á®È�ªnµÁ­o�Á°È�­µ¤µ¦��Îµ¤µÄ�o Á�È ��ª́°¥nµ�­Îµ®¦́�­��́�̧Á°È�Á°Å�oÃ�¥ª·�̧�̧É
Å¤n¥»n�¥µ�Â¨³¦µ�µ�¼�  Â¤o�³�¨n°¥Ä®o Á­o�Á°È�Á�nµ­¨µ¥�µ¤�¦¦¤�µ�·Ä�°»�®£¼¤·Â¨³�ªµ¤�º Ê�­¼� Á�n� Ä�
�¦³Á�«Å�¥ �µ��¹� 8 ­�́�µ®r �µ¦�¦ª�¨�́¬�³�̧Á°È�Á°�µ�Á�º Ê°Á¥ºÉ°Á­o�Á°È��È¥´�­µ¤µ¦��ÎµÅ�o�¨�̧ Ã�¥
Ã°�µ­�̧É�³­ÎµÁ¦È�¤̧¡°­¤�ª¦   °¥nµ�Å¦�È�µ¤�³Á®È�ªnµ�¨­ÎµÁ¦È�Ä��µ¦�¦ª��̧Á°È�Á°�µ�Á­o�Á°È��³¨�¨�°¥nµ�
¦ª�Á¦ÈªÄ�­�́�µ®rÂ¦� �º° �¦ª�Å�o�¼��o°� Á¡̧¥� 50%  Â¨³¥�́���¨­ÎµÁ¦È��´ Ê�Å�oÅ��¹� 4 ­�́�µ®r  �µ��´ Ê��³
¨�¨�Å�°̧�Á¨È��o°¥Á¤ºÉ°�¨n°¥Ä®o Á­o�Á°È��´ Ê�Á�nµ­¨µ¥Å��¹�­�́�µ®r�̧É 8 Ã�¥�ªµ¤­ÎµÁ¦È��³¨�¨�Á® º̈° 30 % 

��́�´ Ê�®µ��ÎµÁ�È ��o°�Ä�o Á­o�Á°È�Á�È ��ª́°¥nµ�­Îµ®¦́�­n��¦ª��̧Á°È�Á° °µ��ÎµÁ�È ��o°�Á¡·É¤�Îµ�ª��ÎµÂ®�n��¦ª�
Ä®o¤µ��ªnµ���·  ­Îµ®¦́� microsatellite DNA �´ Ê� 2 �ÎµÂ®�n��̧ÉÄ�oÄ��µ¦��¨°��¦́ Ê��̧ Ê ¤̧��µ��°� amplicon 

�n°��oµ�¥µª �º° 115-195 Á�­ ­Îµ®¦́��ÎµÂ®�n� D10S2325 Â¨³ 123 -159 Á�­­Îµ®¦́��ÎµÂ®�n� D19S253 

Á¤ºÉ°Á�̧¥���́�µ¦«¹�¬µ�°� ª¦ª̧¥rÂ¨³��³ (3) Á�¥�¦³Á¤·��ªµ¤­ÎµÁ¦È�Ä��µ¦�¦ª��̧Á°È�Á°�µ�Á�º Ê°Á¥ºÉ°�̧ÉÁ�nµ
­¨µ¥ Ã�¥Á º̈°�� öµ¤Á�º Ê°�¤�́¤µÁ�È�ÅªoÄ�£µ��³�· � Â öª�¨n°¥Ä®o Á�nµ­¨µ¥Ä�°»�®£¼¤·®o°� �µ¤¦³¥³Áª¨µ
�nµ�Ç �µ��´ Ê��Îµ� öµ¤Á�º Ê°Á®¨nµ�´ Ê�¤µ­��́�̧Á°È�Á°Ã�¥ª·�̧ organic phenol chloroform �Îµ�Î Êµ­��́�̧Á°È�Á°�̧É
Å�o¤µÁ¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤�¦��ÎµÂ®�n��̧É�°�Á¡« (amelogenin) �¹É�¤̧��µ��°� amplicon �n°��oµ�Á¨È�  

¡�ªnµ­µ¤µ¦��¦³Á¤·��¨Å�o�¼��o°��´ Ê�®¤�Ä� 2 ­�́�µ®rÂ¦��µ��´ Ê��³¨�¨�Á®¨º° 60% Â¨³ �¦ª�Å¤nÅ�oÁ¨¥Ä�
Áª¨µ 1 Â¨³ 2 Á�º°��µ¤ Î̈µ��́ �³Á®È�ªnµÄ��nª�Â¦�Ç �³¤̧Ã°�µ­­ÎµÁ¦È�­¼� ®µ�Á�̧¥��´��µ¦ª·�´¥�¦́ Ê��̧ Ê�´�
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Á�º Ê°Á¥ºÉ°Á­o�Á°È� Â¤o�¦³�´ Ê��È�µ¤¤̧�o°�̧É�o°�¡·�µ¦�µ ��́�̧ Ê 1) �µ¦Á�È�¦́�¬µ�ª́°¥nµ��nµ��´� Á�ºÉ°��µ��µ¦
��¨°��´�Á�º Ê°Á¥ºÉ°Á­o�Á°È��o°��µ¦Á¦̧¥�Â���ªµ¤Á�È ��¦·� �¹�Å�o ¤̧�µ¦Á�¦̧¥¤Á�º Ê°Á¥ºÉ°Á­o�Á°È�Ã�¥®n°®»o¤�oª¥
� öµ¤Á�º Ê° Â öª�¨n°¥Ä®o Á�nµÄ�£µ��³Á�· �Ä®oÂ¤¨�ª�́Á�oµ¤µÅ�o  �¹É�¡�ªnµ£µ¥Ä� 1 ­�́�µ®r � öµ¤Á�º Ê°�̧É®n°®»o¤
Á­o�Á°È��ÈÁ�nµ­¨µ¥Á�È �°µ®µ¦�°�®�°�Â¤¨���®¤�­· Ê�Â öª  2) ª·�̧­��́�̧Á°È�Á°  Ä��µ¦ª·�¥́�¦́ Ê��̧ ÊÄ�oª·�̧�̧É�nµ¥
Â¨³�¦³®¥´��ªnµ�µ¦��¨°��°� ª¦ª̧¥r¤µ�  Â¨³ 3)  �ÎµÂ®�n��̧Á°È�Á°�̧ÉÄ�o��­°��nµ��´� ª¦ª̧¥rÁ º̈°�Ä�o
�ÎµÂ®�n��°�Á¡« �¹É�Á�È ��ÎµÂ®�n��̧É¤̧��µ�Á¨È� �º°  ��µ��°� amplicon  Á¡̧¥� 106  Â¨³ 112 Á�­ Á�nµ�´ Ê�   

�µ��µ¦«¹�¬µ�°� Roeper Â¨³��³(4)  ¡�ªnµÄ�«¡�̧É¥�́Å¤nÁ�nµ �¦·¤µ��̧Á°È�Á°�n°®�nª¥�Î Êµ®��́�°�
Á�º Ê°Á¥ºÉ°�̧ÉÁ�nµ��́ Ä�Á­o�Á°È��³¤̧�¦·¤µ��o°¥�ªnµ� öµ¤Á�º Ê°Â¨³Å�°¥nµ���́Á�� Â�nÄ�«¡�̧ÉÁ�nµÂ öª�¨�́¡�ªnµ
�¦·¤µ��̧Á°È�Á°Ä�Á­o�Á°È�Å¤nÅ�o¨�¨�Å�Â�n�¨�́¤̧Â�ªÃ�o¤Á¡·É¤¤µ��¹ Ê� Ä���³�̧É�¦·¤µ��¸Á°È�Á°Ä�� öµ¤Á�º Ê°
Â¨³Å��³¨�¨�Å�°¥nµ�¤µ� �°��µ��´ Ê�¥�́­µ¤µ¦��¦ª��̧Á°È�Á°�µ�Á­o�Á°È�Å�o�¨­ÎµÁ¦È��¹� 80% �¦��̧ Ê°µ�
Á�È �Á¡¦µ³­£µ¡£¼¤·°µ�µ«�°��¦³Á�«�µ�¥»Ã¦�®�µªÁ¥È��ªnµÂ¨³¤̧�ªµ¤�º Ê��o°¥�ªnµ�¦³Á�«Å�¥¤µ�  

 

­¦»�  

Á�º Ê°Á¥ºÉ°Á­o�Á°È�­µ¤µ¦��Îµ¤µ­��́�̧Á°È�Á° Á¡ºÉ°�¦ª��¼̈ �́¬�³�̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r­Îµ®¦́�Ä�oÄ�
�µ¦¡·­¼��rÁ°�¨�́¬�r�»��¨ Å�oÂ¤o�³ �¼��· Ê�Åªo Ä®o Á�nµÄ�°»�®£¼¤·�̧É¦o °��º Ê�Ä��¦³Á�«Å�¥�µ��¹� 8 ­�́�µ®r 
°¥nµ�Å¦�È�µ¤Ã°�µ­�̧É�³�¦ª�Å�o�¦³­��¨­ÎµÁ¦È� °µ�¨�¨�Å��µ¤¦³¥³Áª¨µ�̧É�· Ê�Åªo  Á¤ºÉ°Á�̧¥�� öµ¤Á�º Ê°Â¨³
�¦³�¼�Â öª Á�º Ê°Á¥ºÉ°Á­o�Á°È�°µ������ªnµ� öµ¤Á�º Ê°Â¨³­µ¤µ¦�­��́�̧Á°È�Á°Å�o�nµ¥�ªnµ�¦³�¼�  
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