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ABSTRACT 

Objective: To find out possibility of cross-species amplification and specificity of routine forensic 

DNA testing whether it can discriminate contamination from animal tissues other than human. 

Materials and Methods: DNA was extracted by the Chelex® method from 7 kinds of animals; dogs, 

cats, fish, pigs, cows, chickens and monkeys (5 samples per 1 type of animal). Genomic DNA was 

duplicated by primer, specific to human, for microsatellite DNA in locus D3S1358, D5S818, 

D8S1179, D10S2325, D13S317, D16S539, D19S253, THO1, vWA and TPOX, then ran their results 

by polyacrylamide gel electrophoresis.  

Results: This study found no cross-species amplification of microsatellite DNA testing among a 

dog, a cat, a pig, a cow and a chicken. While samples from monkeys found cross-species 

amplification to human on locus THO1, D10S2325 and D13S317, but these amplicon sizes were 
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markedly different from those of human DNA. Except for locus D10S2325, monkey‘s DNA band was 

amplified to reveal the same size as a rare allele 5 in human. 

Conclusions: The combination of these methods is proved to be powerful in forensic case work 

whether the sample is contaminated with these kinds of animals. Another advantage of these 

microsatellite loci is probably be modified to test and identify some kinds of animals which are 

close species to human.  

Key words: Cross-species, STR, microsatellite, D3S1358, D5S818, D8S1179, D10S2325, D13S317, 

D16S539, D19S253, THO1, vWA, TPOX. 

 

���́�¥n° 

ª́��»�¦³­��r Á¡ºÉ°«¹�¬µÃ°�µ­Á�·���·�·¦·¥µ�oµ¤­µ¥¡�́�»rÂ¨³�ªµ¤�ÎµÁ¡µ³�n°­µ¦¡�́�»�¦¦¤Ä�¤�»¬¥r�µ�
ª·�̧�µ¦�¦ª�Å¤Ã�¦Â��Á�¨Å¨�r�̧ÉÄ�oÄ��µ��µ��·�·ª·�¥µ«µ­�¦rÄ��́��»��́ ®µ��¼���Á�º Ê°��oª¥Á�º Ê°Á¥ºÉ°�°�­�́ªr
��·�°ºÉ��̧É¤̧­µ¥¡�́�»rÄ� ö�·�®¦º°Á�È �­�́ªrÁ¨̧ Ê¥�Ä��̧ª·��¦³�Îµª�́ 

ª́­�»Â¨³ª·�̧�µ¦«¹�¬µ �Îµ�ª́°¥nµ��̧Á°È�Á°�̧É­��́�oª¥ª·�̧ Chelex® �µ�­�́ªr 7 ��·� Å�oÂ�n ­»��́ Â¤ª �¨µ ­»�¦ 
Ã� Å�n Â¨³¨·� ��·�¨³ 5 �ª́ ¤µÁ¡·É¤�¦·¤µ�­µ¦¡´��»�¦¦¤�oª¥�Î Êµ¥µ�̧ÉÄ�o�¦ª�Å¤Ã�¦Â��Á�¨Å¨�r�ÎµÂ®�n� 
D3S1358, D5S818, D8S1179, D10S2325, D13S317, D16S539, D19S253, THO1, vWA Â¨³ TPOX 

Â öªª·Á�¦µ³®r�oª¥ polyacrylamide gel electrophoresis 

�¨�µ¦«¹�¬µ �µ��µ¦«¹�¬µ¡�ªnµ Å¤n­µ¤µ¦�Á¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤Ã�¥�Î Êµ¥µ�̧ÉÄ�o�¦ª�Å¤Ã�¦Â��Á�¨
Å¨�r�°��� Å�oÄ� ­»��́ Â¤ª �¨µ ­»�¦ ªª́ Å�n �º° Å¤n¡�Á�·���·�·¦·¥µ�oµ¤­µ¥¡�́�»rÁ¨¥  °¥nµ�Å¦�È�µ¤�ª́°¥nµ�
­µ¦¡´��»�¦¦¤�µ� ·̈�­µ¤µ¦�Á�·���·�·¦·¥µ�o µ¤­µ¥¡´��»r   �¦µ��Â���̧Á°È�Á°�´�Á��Ä��ÎµÂ®�n� TH01, 

D10S2325 Â¨³ D13S317  Á¡̧¥�Â�n�· Ê��̧Á°È�Á°�̧ÉÁ�·��¹ Ê��³¤̧��µ�Â���nµ�Å��µ��· Ê��̧Á°È�Á°�°�¤�»¬¥r°¥nµ�
��́Á�� ¥�Áªo�Ä��ÎµÂ®�n� D10S2325 Á�nµ�´ Ê��̧É�¦µ��Â���̧Á°È�Á°��µ�Ä� ö Á�̧¥���́��µ��°�°´̈ ¨̧¨ 5 �°�
¤�»¬¥r 
­¦»� �µ¦«¹�¬µ�¦́ Ê��̧ Ê ¥º�¥�́�ªµ¤�ÎµÁ¡µ³Á�µ³���°��µ¦�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�´ Ê� 10 �ÎµÂ®�n� �n°
�ª́°¥nµ��̧Á°È�Á°�̧É¤µ�µ��� �ÎµÄ®o¤´É�Ä�Å�oªnµ�¨�µ¦�¦ª��³Å¤n�¼�¦��ª� Â¤o­·É�­n��¦ª��´ Ê�°µ��³�¼���Á�º Ê°�
�oª¥�̧ªª�́�»�µ�­�́ªr �°��µ��´ Ê��µ¦�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r °µ��Îµ¤µ�¦³¥»��rÄ�oÄ��µ¦¡·­¼��r­µ¥
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¡�́�»r (species) �°�­�́ªr�´ Ê�­¼��̧ÉÄ� ö Á�̧¥���́¤�»¬¥r¤µ�Ç Á�n� ¨·� Â¨³°µ�Ä�o Á�È ��¦³Ã¥��rÄ��µ��oµ�­�́ª
ª·�¥µ°̧��oª¥ 

 

���Îµ 
µ¦�¦ª�¡·­¼��r�̧Á°È�Á°Á�È ��̧É¥°¤¦́�Â¨³¤̧�¦³Ã¥��r¤µ��n°ª��µ¦�·�·ª·�¥µ«µ­�¦r  ®�nª¥�µ��̧É
Á�̧É¥ª�o°�¡¥µ¥µ¤«¹�¬µ ¡�́�µª·�̧�µ¦�¦ª� Á¡ºÉ°Ä®o�¦·�µ¦Â�n­�́�¤¤µ��¹ Ê��µ¤ Î̈µ��́   £µ�ª·�µ
�·�·Áª� ��³Â¡�¥«µ­�¦r  ¤®µª·�¥µ¨¥́Á�̧¥�Ä®¤n Å�o¡�́�µ�µ¦�¦ª��̧Á°È�Á°(1) �¹ Ê�Á°�Â¨³

Ä®o�¦·�µ¦¤µ�µ�¤µ��ªnµ 10 �̧  °¥nµ�Å¦�È�µ¤�µ¦Á�È�­·É�­n��¦ª��µ��̧ªª�́�»¡¥µ�Ä��̧ÉÁ�·�Á®�»°µ�¤̧�µ¦
��Á�º Ê°��̧ªª�́�»¡¥µ��µ�­�́ªr  �µ¦�¦ª��¸Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r°µ�¡���·�·¦·¥µ�oµ¤­µ¥¡�́�r��́�̧ªª�́�»
¡¥µ�Ä�­nª��̧ÉÁ�È ��°�­�́ªrÅ�o �µ��µ¦«¹�¬µ Hadfield Â¨³��³ (2) Ä��̧ ¡.«.2544  Å�o��¨°�Ä�o�µ¦�¦ª��̧
Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r­Îµ®¦́�¤�»¬¥r�´��ª́°¥nµ��̧Á°È�Á°�µ�¨·�­µ¥¡�́�»r rhesus macaque ¡�ªnµ
Á�·���·�·¦·¥µ�oµ¤­µ¥¡�́�»r¤µ��¹� 19%      �°��µ��´ Ê�Ä��µ�ª·�¥́�°� Morin Â¨³��³ (3) Ä��̧ ¡.«. 2541 

¦ª¤�´ Ê��°� Smith Â¨³��³ (4) Ä��̧ ¡.«.2543 �È¡���·�·¦·¥µ�oµ¤­µ¥¡�́�»r¦³®ªnµ��̧Á°È�Á°�°�¤�»¬¥r��́¨·� 
baboon Ä��µ��ÎµÂ®�n��°��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�rÁ�n���́  �¦µ���µ¦�rÁ�n��̧ Ê­n��¨�n°�ªµ¤�nµÁ�ºÉ°�º°
�°��µ¦�¦ª�¡·­¼��r Â�n®µ�¡·­¼��rÅ�oªnµª·�̧�µ¦�̧ÉÄ�o°¥¼n ¤̧�ªµ¤�ÎµÁ¡µ³Á�µ³���n°�ª́°¥nµ��̧Á°È�Á°¤�»¬¥rÁ�nµ�´ Ê� 

�³�ÎµÄ®o�¼o�¦ª�¤´É�Ä�Ä��µ¦Â�¨�¨Â¨³Ä®o�ªµ¤Á®È�Å�o°¥nµ��¼��o°�Â¨³Á�È ��¦³Ã¥��r�n°�µ¦¡·�µ¦�µ��̧�°�
«µ¨°¥nµ�¥·É�  �µ�ª·�¥́�· Ê��̧ Ê�¹��Îµ�¹ Ê�Á¡ºÉ°Ä®o Å�o�o°¤¼̈ �̧É�nª¥¥º�¥�́�ªµ¤�¼��o°� Á�̧É¥��¦��°��µ¦�¦ª�¡·­¼��r�̧
Á°È�Á°�oª¥ª·�̧Á¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤ 

ª´­�»Â¨³ª·�̧�µ¦«¹�¬µ 
- ��́Á º̈°��ÎµÂ®�n��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r �̧É�³�Îµ�µ¦«¹�¬µ�Îµ�ª� 10 �ÎµÂ®�n�  Å�oÂ�n D3S1358, 

D5S818, D8S1179, D10S2325, D13S317, D16S539, D19S253, THO1, vWA, Â¨³ TPOX �¹É�°¥¼n
��Ã�¦Ã¤Ã�¤�¼n�̧É 3, 5,  8, 10, 13, 16, 19, 11, 12  Â¨³ 2 �µ¤ Î̈µ��́ 

- Á�È��ª́°¥nµ�Á�º Ê°Á¥ºÉ°­�́ªr Á�n� Á º̈°� ®¦º°� öµ¤Á�º Ê° �°�­�́ªr 7 ��·��̧É¤̧�ªµ¤Ä� ö�·�Ä��̧ª·��¦³�Îµª�́
�°�¤�»¬¥r Å�oÂ�n ­»��́ Â¤ª �¨µ ­»�¦ ªª́ Å�n Â¨³¨·� ��·�¨³ 5 �ª́  

- �Îµ�ª́°¥nµ�Á�º Ê°Á¥ºÉ°��́�¨nµª¤µ­��́­µ¦¡�́�»�¦¦¤Ã�¥ª·�̧ Chelex® (5) Á¡ºÉ°Ä�o Á�È ��ª́°¥nµ�Ä��µ¦Á¡·É¤
�¦·¤µ�­µ¦¡�́�»�¦¦¤ 

- �Îµ�µ¦Á¡·É¤�¦·¤µ�­µ¦¡�́�»�¦¦¤�°��ª́°¥nµ��̧Á°È�Á°Á®¨nµ�´ Ê� �oª¥Á���·� polymerase chain 

reaction (PCR) Ã�¥Ä�o  primer �°� microsatellite DNA �̧ÉÄ�oÄ��µ¦�¦ª��̧Á°È�Á°�°�¤�»¬¥r�´ Ê� 10 



ªµ¦­µ¦­¤µ�¤Â¡�¥r�·�·Áª�Â®n��¦³Á�«Å�¥  �̧�̧É 4 ���́�̧É 1  ¤�¦µ�¤ - ¤·�»�µ¥� 2553   27 
�

�ÎµÂ®�n���́�¨nµª Ã�¥Â¥�®¨°���·�·¦·¥µ Â¥��¼n primer 1 �ÎµÂ®�n� �n° 1 ®¨°� �ÎµÄ�­µ¦¨³¨µ¥
��·�·¦·¥µ�¦·¤µ�¦ 10 Å¤Ã�¦¨·�¦ �̧É�¦³�°��oª¥�Î Êµ¥µ Jump Start® �°��¦·¬́� Sigma �¦·¤µ�¦ 5 
Å¤Ã�¦¨·�¦ �Î Êµ�¨´É� 3 Å¤Ã�¦¨·�¦ ­µ¦�­¤ primer �ªµ¤Á�o¤�o� 2.5 Å¤Ã�¦Ã¤¨µ¦r �°� primer Â�n̈ ³
�ª́ �¦·¤µ�¦ 1 Å¤Ã�¦¨·�¦ Â¨³ �ª́°¥nµ��Î Êµ­��́�̧Á°È�Á° 1 Å¤Ã�¦¨·�¦   ®¨°���·�·¦·¥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 ¦°�  

­nª� Î̈µ��́Á�­�°��¼n primer �°�Â�n̈ ³�ÎµÂ®�n� �¦µ����́�̧ Ê 
        D3S1358 

 Á­o��̧É 1 (primer A): 5'-ACT GCA GTC CAA TCT GGG T-3’         

 Á­o��̧É 2 (primer B): 5'-ATG AAA TCA ACA GAG GCT TG-3’  

 D5S818 

 Á­o��̧É 1 (primer A): 5'-GGG TGA TTT TCC TCT TTG GT-3’         

 Á­o��̧É 2 (primer B): 5'-TGA TTC CAA TCA TAG CCA CA-3’  

 D8S1179 

 Á­o��̧É 1 (primer A): 5'-TTT TTG TAT TTC ATG TGT ACA TTC G-3’         

 Á­o��̧É 2 (primer B): 5'-CGT AGC TAT AAT TAG TTC ATT TTC-3’  

D10S2325 

 Á­o��̧É 1 (primer A): 5'-CTC ACG AAA GAA GCC TTC TGA-3’         

 Á­o��̧É 2 (primer B): 5'-ATT CCA GCC TGG GTG ACG GA-3’  

D13S317 

 Á­o��̧É 1 (primer A): 5'-ACA GAA GTC TGG GAT GTG GA-3’         

 Á­o��̧É 2 (primer B): 5'-GCC CAA AAA GAC AGA CAG AA-3’  

D16S539  

 Á­o��̧É 1 (primer A): 5'-ATC TGC CCT CAT CAG TGG AC -3’         

 Á­o��̧É 2 (primer B): 5'-CAA GCG AAA GTG ATG CCA TA -3’  

D19S253 

 Á­o��̧É 1 (primer A): 5'-ATA GAC AGA CAG ACG GAC TG -3’         

 Á­o��̧É 2 (primer B): 5'-GGG AGT GGA GAT TAC CCC T -3’  
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THO1 

 Á­o��̧É 1 (primer A): 5'-GTG GGC TGA AAA GCT CCC GAT TAT-3’ 

 Á­o��̧É 2 (primer B): 5'-GTG ATT CCC ATT GGC CTG TTC CTC-3’ 

vWA 

 Á­o��̧É 1 (primer A): 5'-GGA CAG ATG ATA AAT ACA TAG GAT GGA TGG-3’ 

            Á­o��̧É 2 (primer B): 5'-CCC TAG TGG ATG ATA AGA ATA ATC-3’  

 TPOX  

 Á­o��̧É 1 (primer A): 5'-CAC TAG CAC CCA GAA CCG TC-3’ 

 Á­o��̧É 2 (primer B): 5'-CCT TGT CAG CGT TTA TTT GCC-3’  

�¦³Á¤·���µ��· Ê��̧Á°È�Á°�°��¨�¨·� PCR �oª¥ polyacrylamide gel electrophoresis Ä��»�Â¥�­µ¦
Protean II xi Cell Ä�oª»o���µ��ªoµ� 16 �¤. ¥µª 20 �¤. Â¨³®�µ 0.1 �¤. �ªµ¤Á�o¤�o��°� acrylamide 

Ã�¥¦ª¤Á�nµ��́ 8.5% ®¦º° 4.8 % �°� bis-acrylamide ��³Á�̧¥ª��́�ÈÄ�o  gel buffer �¦³�°��oª¥ 33 mM 

Tris-SO4 (pH 4.5), 6% glycerol Â¨³ electrophoresis buffer Á�È � 1x TBE (89 mM Tris, 89 mM H3BO3 

Â¨³ 2 mM EDTA)  Ã�¥Á�¦̧¥�Á�̧¥���́°´̈ ¨̧¨¤µ�¦�µ� (allelic ladder) Â¨³ �¨�¨·� PCR �µ��ª́°¥nµ��̧Á°È�
Á°�°����¹É�Ä�o Á�È ��ª́�ª��»¤Ä��»��ÎµÂ®�n��̧É�¦ª�            

¥o°¤ª»o��oª¥ª·�̧ silver staining   Â öª�¦³Á¤·���µ��°��· Ê��̧Á°È�Á°�µ��ª́°¥nµ��¦ª� Ã�¥Á�̧¥���µ�
��́°´̈ ¨̧¨¤µ�¦�µ�  

�¨�µ¦�o��ªoµª·�´¥ 

Á¤ºÉ°�¦ª��̧Á°È�Á°�°�­�́ªr��·��nµ�Ç Ã�¥Ä�o�¼n primer ­Îµ®¦́��¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�°�
¤�»¬¥r ¡�ªnµÅ¤n¡���·�·¦·¥µ�oµ¤­µ¥¡�́�r��́ ­»��́ Â¤ª ­»�¦ ªª́ �¨µ Â¨³Å�n Á¨¥ Â�n¡���·�·¦·¥µ�oµ¤­µ¥¡�́�r
��́¨·� 3 Ä�10 �ÎµÂ®�n��̧É�¦ª� ��́Â­��Ä�  �µ¦µ��¸É 1 
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      �ÎµÂ®�n�     
­́�ªr 

D3 

S1358 

D5 

S818 

D8 

S1179 

D10 

S2325 

D13 

S317 

D16 

S539 

D19 

S253 
TH01 vWA TPOX 

­»�́� 1 - - - - - - - - - - 

­»�́� 2 - - - - - - - - - - 

­»�́� 3 - - - - - - - - - - 

­»�́� 4 - - - - - - - - - - 

­»�́� 5 - - - - - - - - - - 

Â¤ª 1 - - - - - - - - - - 

Â¤ª 2 - - - - - - - - - - 

Â¤ª 3 - - - - - - - - - - 

Â¤ª 4 - - - - - - - - - - 

Â¤ª 5 - - - - - - - - - - 

­»�¦  1 - - - - - - - - - - 

­»�¦ 2 - - - - - - - - - - 

­»�¦ 3 - - - - - - - - - - 

­»�¦ 4 - - - - - - - - - - 

­»�¦ 5 - - - - - - - - - - 

ª́ª 1 - - - - - - - - - - 

ª́ª 2 - - - - - - - - - - 

ª́ª 3 - - - - - - - - - - 

ª́ª 4 - - - - - - - - - - 

ª́ª 5 - - - - - - - - - - 
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      �ÎµÂ®�n�     
­́�ªr 

D3 

S1358 

D5 

S818 

D8 

S1179 

D10 

S2325 

D13 

S317 

D16 

S539 

D19 

S253 
TH01 vWA TPOX 

¨·� 1 (ª°�£¼Á�µ) - - - ++ ++ - - + - - 

¨·� 3 (¨·��́�) - - - ++ - - - + - - 

¨·� 4 (¨·��́�) - - - ++ - - - + - - 

¨·� 5 (ª°�£¼Á�µ) - - - ++ ++ - - + - - 

�¨µ 1 (�¨µÅ®¨) - - - - - - - - - - 

�¨µ 2 (�¨µ
�n°�) 

- - - - - - - - - - 

�¨µ 3 (�¨µ�»�) - - - - - - - - - - 

�¨µ 4 (�¨µ�·¨) - - - - - - - - - - 

�¨µ 5 (�¨µ
Á­�È�) 

- - - - - - - - - - 

Å�n 1 - - - - - - - - - - 

Å�n 2 - - - - - - - - - - 

Å�n 3 - - - - - - - - - - 

Å�n 4 - - - - - - - - - - 

Å�n 5 - - - - - - - - - - 

�µ¦µ��¸É 1  Â­���¨�µ¦�¦ª��̧Á°È�Á°�°�­�́ªr��·��nµ� Ã�¥Ä�o�¼n primer ­Îµ®¦́��¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�°�¤�»¬¥r 
®¤µ¥Á®�»  -   �º° Å¤n¡�Â���̧Á°È�Á°, +  �º° ¡�Â���̧Á°È�Á°­̧�µ�, ++  �º° ¡�Â���̧Á°È�Á°��́Á�� 

 

Ä�­�́ªr�´ Ê�­¼��̧ÉÄ� ö Á�̧¥���́¤�»¬¥r¤µ�Ç  Á�n� ¨·� ¡�ªnµÁ�·���·�·¦·¥µ�oµ¤­µ¥¡�́�r�´� primer �̧ÉÄ�o
�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r 3 �ÎµÂ®�n� �º° D10S2325  D13S317 Â¨³ THO1 Â¨³Á¤ºÉ°ª·Á�¦µ³®r¨�Ä�
¦µ¥¨³Á°̧¥� �³¡�ªnµ¨·�ª°�£¼Á�µ (Macaca assamensi) ­µ¤µ¦�Ä®o��·�·¦·¥µ�oµ¤­µ¥¡�́�r��́�̧Á°È�Á°Å¤Ã�
¦Â��Á�¨Å¨�r�´ Ê� 3 �ÎµÂ®�n�  Â�n̈ ·���́ (Macaca nemestrina)  �³Ä®o��·�·¦·¥µ�oµ¤­µ¥¡�́�rÁ¡̧¥� 2 �ÎµÂ®�n�
Á�nµ�´ Ê� �º° D10S2325 Â¨³ THO1 °¥nµ�Å¦�È�µ¤ Â���̧Á°È�Á°�̧ÉÁ�·��¹ Ê� ¤̧��µ��nµ��µ�Â���̧Á°È�Á°�µ�
¤�»¬¥r°¥nµ���́Á�� Ã�¥�̧É�ÎµÂ®�n� D10S2325 Â¨³ THO1 �³Å�oÂ���̧Á°È�Á°�̧É¤̧��µ�Á¨È��ªnµ�°�¤�»¬¥r  ­nª�
�ÎµÂ®�n� D13S317 Â���̧Á°È�Á°�³¤̧��µ�Ä®�n�ªnµ ��́Â­��Ä�£µ¡�¸É 1, 2 Â¨³ 3  
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£µ¡�¸É 1   Â­��Ä®oÁ®È�Â���̧Á°È�Á°�̧ÉÁ�·��µ���·�·¦·¥µ�oµ¤­µ¥¡�́�»r Á¤ºÉ°Ä�o  primer ­Îµ®¦́��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r 

�ÎµÂ®�n� D10S2325 �°�¤�»¬¥r �¦ª���́�ª́°¥nµ��̧Á°È�Á°�µ�¨·���·��nµ�Ç  Á�̧¥���́¤�»¬¥r:   
�n°��̧É 1, 2, 5 -  ¨·�ª°�£¼Á�µ, �n°��̧É 3, 4 – ¨·���́, �n°��̧É 6 – °´̈ ¨̧¨¤µ�¦�µ�, �n°��̧É 7 – ¤�»¬¥r 

 

 

 
£µ¡�¸É 2   Â­��Ä®oÁ®È�Â���̧Á°È�Á°�̧ÉÁ�·��µ���·�·¦·¥µ�oµ¤­µ¥¡�́�»r Á¤ºÉ°Ä�o  primer ­Îµ®¦́��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r 

�ÎµÂ®�n� THO1 �°�¤�»¬¥r �¦ª���́�ª́°¥nµ��̧Á°È�Á°�µ�¨·���·��nµ� Ç Á�̧¥���́¤�»¬¥r:   
�n°��̧É 1, 2, 5 -  ¨·�ª°�£¼Á�µ, �n°��̧É 3, 4 – ¨·���́, �n°��̧É 6 – °´̈ ¨̧¨¤µ�¦�µ�, �n°��̧É 7 – ¤�»¬¥r 

 



32   Journal of Forensic Physician Association of Thailand  Volume 4, Number 1, January – June  2010�

 
£µ¡�¸É 3   Â­��Ä®oÁ®È�Â���̧Á°È�Á°�̧ÉÁ�·��µ���·�·¦·¥µ�oµ¤­µ¥¡�́�»r Á¤ºÉ°Ä�o  primer ­Îµ®¦́��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r 

�ÎµÂ®�n� D13S317 �°�¤�»¬¥r �¦ª���́�ª́°¥nµ��̧Á°È�Á°�µ�¨·���·��nµ� Ç Á�̧¥���́¤�»¬¥r:   
�n°��̧É 1, 2, 5 - ¨·�ª°�£¼Á�µ, �n°��̧É 3, 4 – ¨·���́, �n°��̧É 6 – °´̈ ¨̧¨¤µ�¦�µ�, �n°��̧É 7 - ¤�»¬¥r 

 

°£·�¦µ¥�¨�µ¦«¹�¬µ 
�µ��µ¦ª·�´¥Ä��¦́ Ê��̧ ÊÂ­��Ä®o Á®È�ªnµ �̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�´ Ê� 10 �ÎµÂ®�n� ­µ¤µ¦��Îµ¤µÄ�o

¡·­¼��r�»��¨Â¨³�¦ª�¡·­¼��r�̧ªª�́�»¡¥µ��µ�¤�»¬¥rÅ�o°¥nµ��ÎµÁ¡µ³Á�µ³�� Ã�¥�̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r 
�´ Ê� 10 �ÎµÂ®�n� Å�oÂ�n D3S1358, D5S818, D8S1179, D10S2325, D13S317, D16S539, D19S253, 

THO1, vWA, Â¨³ TPOX Å¤n¡��µ¦Á�·���·�·¦·¥µ�oµ¤ specie �µ��µ¦�¦ª�Ä�­�́ªr�̧ÉÄ� ö�·�Ä��̧ª·��¦³�Îµª�́
�°�¤�»¬¥r 6 ��·� �º° Å�n �¨µ ®¤¼ ®¤µ Â¤ª ªª́ Â�nÁ¤ºÉ°�¦ª���́�ª́°¥nµ��̧Á°È�Á°�µ�¨·� ­µ¤µ¦�Á�·���·�·¦·¥µ
�oµ¤­µ¥¡�́�»rÅ�o  �¹� 3 Ä� 10 �ÎµÂ®�n��̧É�¦ª� °¥nµ�Å¦�È�µ¤ Â���̧Á°È�Á°�̧É�¦µ���È°¥¼nÄ��ÎµÂ®�n��̧É�nµ��µ�
�ÎµÂ®�n��̧Á°È�Á°�°�¤�»¬¥r��́Á�� �¹�Å¤n¦��ª��µ¦Â�¨�¨  Â¤oªnµÄ��ÎµÂ®�n� D10S2325 Â���̧Á°È�Á°�µ�¨·�
�³¤̧��µ�Ä� öÁ�̧¥���́��µ��°�°´̈ ¨̧¨ 5 �È�µ¤ Â�n�µ��µ¦«¹�¬µ�°� Hou Â¨³��³ (6) Å�o�Îµ�µ¦�¦ª��̧Á°È�
Á°Å¤Ã�¦Â��Á�¨Å¨�r�ÎµÂ®�n� D10S2325 ��́�ª́°¥nµ��̧Á°È�Á°�µ��¦³�µ�¦�µªÁ¥°¦¤�́ �̧�Â¨³ °Á¤¦·�µ ¦ª¤
�´ Ê�­· Ê� 520 �ª́°¥nµ� Á�n�Á�̧¥ª��́ Bhoopat Â¨³��³(7)  �¦ª�Ä��¦³�µ�¦Å�¥£µ�Á®�º° �Îµ�ª� 203 �� 

�¦µ��ªnµÅ¤n¡�°´̈ ¨̧¨ 5 Á¨¥  ��́�´ Ê��µ¦�¦ª�¡�Â���̧Á°È�Á°��µ���́�¨nµª °µ��nª¥¦³�»�̧É¤µ�°��ª́°¥nµ��̧
Á°È�Á°ªnµ¤µ�µ�¨·�   �°��µ��´ Ê�®µ��Îµ�¼n primer ­Îµ®¦́��¦ª��¸Á°È�Á°�ÎµÂ®�n�Á®¨nµ�̧ Ê¤µ�¦³¥»��rÄ�oÄ��µ�
­�́ªª·�¥µÂ öª °µ�¡�ªnµ��·�·¦·¥µ�oµ¤­µ¥¡�́�»r�̧ÉÁ�·��¹ Ê��³�nª¥Â¥���·��°�¨·�Á®¨nµ�´ Ê�Å�oÁ�n���́ 
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­¦»�  

�µ¦ª·�¥́�¦́ Ê��̧ Ê¡·­¼��rÄ®o Á®È�ªnµ�µ¦�¦ª��̧Á°È�Á°Å¤Ã�¦Â��Á�¨Å¨�r�´ Ê� 10 �ÎµÂ®�n� �º° D3S1358, 

D5S818, D8S1179, D10S2325, D13S317, D16S539, D19S253, THO1, vWA, Â¨³ TPOX  ¤̧
�ªµ¤�ÎµÁ¡µ³��́�̧Á°È�Á°�°�¤�»¬¥r°¥nµ�¤µ�   �̧Á°È�Á°�µ�­�́ªr�̧É¤̧�ªµ¤Ä� ö�·���́�̧ª·��¦³�Îµª�́�°�¤�»¬¥r 
�´ Ê� 7 ��·� �º° ¨·� Å�n �¨µ ®¤¼ ®¤µ Â¤ª ªª́ Å¤n­µ¤µ¦�¦��ª��µ¦Â�¨�¨�¦ª�  °¥nµ�Å¦�È�µ¤�̧Á°È�Á°�µ�
­�́ªr�´ Ê�­¼��̧ÉÄ� öÁ�̧¥���́¤�»¬¥r¤µ�Ç Á�n� ¨·� °µ��³Á�·���·�·¦·¥µ�oµ¤­µ¥¡�́�rÅ�o�oµ��̧É�ÎµÂ®�n�  D10S2325, 

D13S317  Â¨³ THO1 Â�n�¨�̧ÉÅ�o�ÈÅ¤n¦��ª��n°�µ¦Â�¨�¨  Á�ºÉ°��µ���µ��°�Â���̧Á°È�Á°�̧ÉÁ�·��¹ Ê�°¥¼n�°�
�nª���µ��°�Â���̧Á°È�Á°¤�»¬¥r   �¹�Á�ºÉ°Å�oªnµÂ¤o�³¤̧�µ¦��Á�º Ê°��̧Á°È�Á°�°�­�́ªrÄ��ª́°¥nµ�ª�́�»¡¥µ��̧É­n�
�¦ª� �È�³Å¤n¤̧�¨�¦³���n°�µ¦Â�¨�¨  ¤̧�o°�ª¦¦³ª�́°¥¼n�oµ�®µ�¤̧�̧Á°È�Á°�µ�¨·���Á�º Ê°�Á�oµ¤µÄ��ª́°¥nµ�
�¦ª� °µ��ÎµÄ®o¤̧Â���̧Á°È�Á°Á¡·É¤Á�·¤Á�oµ¤µ �¹��o°�Á¡·É¤�ªµ¤¦³¤�́¦³ª�́Ä��µ¦Â�¨�¨¤µ��¹ Ê�  

�oµ¥­»�°µ��¨nµªÅ�oªnµ �µ¦�¦ª��̧ªª�́�»¡¥µ��̧É­�­¥́ªnµÁ�È ��°�­�́ªr®¦º°¤̧�µ¦��Á�º Ê°��oª¥�̧Á°È�Á°�µ�­�́ªr 7 
��·� �º° ¨·� Å�n �¨µ ®¤¼ ®¤µ Â¤ª Â¨³ ªª́  ®µ�Å�o�¨�¦ª�°°�¤µ¤̧��µ��· Ê��̧Á°È�Á°°¥¼nÄ��nª��°�°´̈ ¨̧¨�̧É¡�
Ä��� ��Å¤n�o°���́ª¨ªnµ�¨�̧ÉÅ�o�´ Ê�Á�·��µ��̧Á°È�Á°�°�­�́ªr  
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