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���������������[1]. 

 !"�#$%&'()*�+,-./0123-450, 1990 6�789:, ./0;

<=> 15096?���. @%����A5, BCDE
��FG�HIJKL��MN, O

JK,P�BQ�RSK	@�TU[2,3]. VWXY�Z[\]O���	^_��`abV
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 !�DEO�FL�a����, �E�B~L, ����, �.���E�L�B?Q
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¼½P¾1¿À�ÁÂ\ÃÄÅ, Æ��ÇÈÉ�ÊË�Ì���ÍÎ1¤¥@����[5~8]. 

�� ¥IÏE, ¤¥¬º»Ð�E 3 ?�Ñ: ��¤¥�ÄÒ� DNA(mtDNA)½Ó�¤¥

� Y ÔÕ� DNA(Y-DNA) Ö]×�¤¥�ØÔÕ�1 X ÔÕ� DNA. ØÔÕ� DNA Ù�

ÚÛZÜ�¹Ý, �
Þ%a¥I�ß��¶·�à, áâãäåæçÁÂ�èé, ��êë

ì aÍÎ�����Ê. ÄÒ� DNA�¶·�à, »íîïð���ñ, òó>¸¹µô½

áâõö÷ø®, 
aÍÎ���ùÊZÇÈ�¤¥�Ñ,   D ú��|Bô¹�û(HVS1)

îEÍÎ���Büýþ¬º. YÔÕ����ØÔÕ��û���¶·�à, �Þ%��û

Ü�°¬º�^å��, 	
 YÔÕ����B��
��[9]. �6�, �����Ü� YÔ

Õ��Ü�°¬º�¶�, ù� YÔÕ�a�ÌÍÎ�������� ­�°[9,10]. YÔÕ

�������Ü�°¬º(SNPs)àî���ñ»ÖDE
Bü���®Ü÷��Æ	�¤

¥¬º, ���¸¹
²³B��:£� !}¶·, ó>"#���øÝ°, $%&Éº'

���ÁÂ, 
����Ó�æçP¾ÂZ()�*ó[11,12]. Su÷�[13]Ê 19? Y-SNP�+ì

17 ü��ñ,  �>,��ñab-���ó>"#�øÝ°, ���,¬º���, ab

-1./0É����P¾1¤¥@�123�ì"ÜÍ4[13~19]. 5�6 7(STR)
 Y Ô

Õ��8BÌ���¤¥¬º, 9!ó>�Øô�¸¹µ,  :Tß�»ÖÊ�ÍÏ;<ª

=�, Æ��Ø>À%��5cÍÎ?@1A���y£�¤¥@�[20,21]. 

���ó>BC�ÁÂ1DE�~FXÎ, a ¶4�ß�çM¿Gì�XÎ½�FX

Î½8HXÎ1IXÎ�î�[4]. �Xå���Ö] 5 ?å³��(8HL½�FL½�L½

IL1JL)�ÄÒ� DNA|Bô¹����� 7,  YÔÕ��� 13? SNP,  8? STR�

®ÍÏì�Æ�ñ, +K YÔÕ���ñ1 mtDNA��ñà, ±åÖ�L�ÍÏì"î��

M1�N�Ñª�M, ��OÀPÊÜü¤¥¬º, ÖcQ��¤¥1Ó�¤¥R?S�E

����L5��\ÃÄÅ. 

1  ����� 

1.1  ���

T��� 6?��UV�+,-, aWX��YZ[, �\]^_�`a½^by£cd

5@�, 3 IÖ<ceL�fg#$hÉ�?�,  ����18HLV�./0, JL½I

L½�FL1�L��V��(½×i½jk1�l, mB?�n^e)o 5 mL,  ACDpq, Ê

Ørs-tu;n\ DNA, v����wx� 1. a��w�y�z��{³ì�Ìñ��, 

Ö|}Þ%��w�~	
�����. åT>�°��UÍÏì Y ÔÕ��M. �\]^ì 

� 1  Y-SNP ����� 

����/����	 

M130 YAP M15 M89 M9 M122 M7 M134 M119 M110 M95 M88 M45 
� ��
 

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 

�� 50 6.0 2.0 4.0  18.0 8.0 4.0 34.0 6.0  12.0 2.0 4.0 

�� 50 8.0 2.0 10.0 38.0 16.0 10.0  10.0 2.0  4.0   

��� 47 6.4 23.4 4.3 2.1 31.9 4.3 6.4 12.8 8.5     

��� 40 2.5 37.5   10.0   2.5   47.5   

��� 47 2.1 70.2 2.1 4.3 6.4 2.1  6.4 4.3    2.1 

���� 50 4.0 28.0 8.0  12.0 6.0 4.0 34.0   4.0   



 
 

� � 4 � �  ��: Y ���	
�� DNA �
�������������� 377 

   

�����ÍÏ mtDNA �M, Þ%�°�:�> Y ÔÕ�1 mtDNA, TÖ�M�����

�E�°(a�FL��\]^ 5��°). 

1.2  DNA ���

ÄÒ� DNA |Bô¹�Ê�� L15996 1 H16401 ÍÏ PCR ��[22], PCR ��O Resin 

(Promega)�ÀMý 96��Î��Î, Big-Dyev���¬º���(PE��)ÍÏö ��, ö

 ����ý����Ma ABI377��ö �(PE��)�ÍÏ��� 7ö�, mB?�Ê

Ö� 2 ��×¡ö , Ö¢£L��»¤°. Ê ABI Sequence Analysis 3.3¥@�M±¦^

 7. ��� 7§\¨ GenBankL�©(ªº«¬�). 

Su÷�[13]Ê 19? Y-SNP�+ì 17ü��ñ, �­]®ìab-É�ó>DEÜ�°�

YAP, M7, M9, M15, M45, M88, M89, M95, M110, M119, M122, M130, M134= 13?�®ÍÏì

�Æ�ñ. YAP1M15R?�®� PCR������ 3%1 4%¯°±q²³´µ¶·¸�¹. 

Ê PCR-RFLP1;å  11? Y-SNPÍÏì�ñ, �Ü��$íîºU�®, Za»¼��

:�½. m?�®��� 7½¾¿°<Uº½PCR �� @1Ü��À��� 2 T�, 3%¯

°±q²³´·¸�¹. ��a�Á·*·�*ß��Àî, ¾¿°<UºÂ� New England 

Biolab. 

� 2  Y-SNP ���	 PCR 
��
������������ 

��� �� !/"� PCR#$%&(5'~3') ()*� +,-.(/01234/bp)�

CAGGGGAAGATAAAGAAATA 
YAP 53 

ACTGCTAAAAGGGGATGGAT 
/ 

5 Alu�
(150)�

Alu67 
(400) 

ACA AATCCTGAACAATCGC 
M15 56 

GTCTGGGAAGAGTAGAGA AAAG 
/ 

9 bp67 
(151) 

867�

(142)�

GAAAGTGGGGCCCACAGAAGGA 
M89 52 

GCAAATCAGGCAAAGTGAGACAT 
Nla9 C 

(79+21) 
T 

(100) 

GAAACGGCCTAAGATGGTTGGAT 
M9 55 

AAACTGAATCTTTTTTCCTCATTTTTG 
BamH: C 

(190+20) 
G 

(210) 

AGGTAAATGACTCACCCTAAGGAAG 
M119 55 

GGGTTATTCCAATTCAGCATACACGC 
Bstu: A 

(161) 
C 

(135+26) 

ATAAGGAAAGACTACCATATTAGCG 
M95 55 

TTTGAAGGCCCCAGTTGTGAG 
Hha: C 

(178+24) 
T 

(202) 

TAGAAAAGCAATTGAGATACTAATTCA 
M122 55 

GCGATGCTGATATGCTAGTTCAG 
Nla9 C 

(100+22) 
T 

(122) 

AAGGACCAGGAAAGTATGATCG 
M134 55 

TTTGATGATTCTTCTTTGGGCTTC 
Nla9 

8;<�

(100+22)�
1bp;< 

(122) 

TGTACCCTTGACCAATGCCTT  
M7 56 

TTGTAGTTGAGTTACTGTTCTTCTA  
Bfa: C 

(103+23) 
G 

(126) 

M130 56 
TATCTCCTCTTCTATTGCAG 
CCACAAGGGGGAAAAAACAC 

Bsl: T 
(205) 

C 
(162+43) 

AACATTCTCTGTAGACTCACTGG 
M110 55 

ATTTAGCACTTCTTTTCCCC 
Nla9 T 

(200) 
C 

(88+122) 

TCTTATTCCTGCTTCTTCCGC 
M88 55 

CATGTGATGGTTCAGTAGGTGTGA 
Bstu: A 

(146) 
G 

(125+21) 

ATTGGCAGTGAAAAATTATAGCTA 
M45 55 

TGCCTTTGCTACAACTCTCCTA 
Bfa: G 

(140+22) 
A 

(162) 

 
å DYS19, 388, 389-1, 389-2, 390, 391, 3921 393= 8? YÔÕ��� STR�®ÍÏ�Æ

�ñ, ��]ÃÄ�yÅÆ{x GDB L�©(http://www.gdb.org), �Ç����Ê 6-FAM(388, 
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389), NED(390, 392, 393)1 HEX(19, 392)��¬º. 8?�®�E 2?à(Panel)ÍÏÜ� PCR

��[21]. v^ 0.5 µL PCR��O 0.2 µL ROX-500 ���Nw<¬(PE��), 1.8 µLÈÉÊ�

�Ë�À, 95ÌÍÎ¹° 2 min, ÏoÐÑ, a ABI 377ö ��Ê 4%¹°ÒÓÔÉÊ²³´

2 h. �� GenescanTM2.0(PE��)¥@�M DNAÃÄ�y, �Ê GenotypeTM1.1¥@(PE��)

ÍÏ�Æ�ñ. am}³´�Í½�B?§WÃÄ�y�¬Õ��, ÖÖ×��³´y£�

��.  

1.3  ���� 

360 bp (16024~16383)� mtDNA|Bô¹� 7Ê ClustalW¥@Øå, {³ÄÒ�ÙÚ

 7[23], Ê ARLEQUIN ¥@[24]Ñ¼��ñ´µ, ¼Û��£� Fst 1Ü¤¥ÝÞ dA
[25],  Fst �

�ß°ý 3000}�{L7àõ�, á»��y£â>�Ý. ��ô¹� 1 7�¹Ý�®, !

³ Yao÷�[26]Tã1;äåmB  7Tæ�mtDNA��ñà, �B��ñà<����ñ

ó>ØA���N�Ñ@�. Y-SNP ��ñ��+1ç�{³Ö�èé[13]. å% Y-STR L�, 

Ê ARLEQUIN¥@¼Û RstÝÞ[27], ��ý� 3000}�{Lê7õ� �ß°. Y-SNP��

ñ´µ½mtDNA ��ñà´µ1¤¥ÝÞëà�"î��M, ¤¥ÝÞëà�Üìí��M

(MDS), ¤¥ÝÞy£½"î��LO��ñ(�)´µy£�^@�L¼Û]�ß°õ�a

SPSS¥@�ÍÏ. �%¤¥ÝÞ�î¶;(NJ)�Ñï��+a MEGA2[28]¥@�ÍÏ. 

Y-SNP��ñ´µ�"î��M�Í½ìF��L[15]½+,VL[18]½23VL[18]½ðL[14]½

ñHL[14]½ò!L[19]]���ó©¶��ìôõLL�. mtDNA HVS1��M��Êì+,

VL[26]½ÇbVL[26]½ö÷VL[26]½øùVL[26]½ìôõL[29]½úûüL[29]½ýL[30]½ñH

L[30]½þL[30]½ðL[30]1�L[30]� 7L�.  

2  �� 

2.1  Y-SNP ���� mtDNA ���	
� 

� 17�ì� 6?���Y-SNP��ñ´µ. a�M� 6?���=¶� 10ü��ñ,  

�JL½IL1�����·¸Ë 9ü, +,�L18HL¶� 8ü, �FL�·¸Ë 5ü. �

��1�L�´µZô�
 H5, H21 H8 �ü��ñ, ����?�L� 68%1 74%. 8HL

´µZô�
H2(70.2%), �FL�H11´µZô(47.5%). JL1IL�´µ�òØA��. �

����
, a�FL�´µZô� H11��ñâ>a����·¸Ë. 

a�M� 239 ??��, =·¸Ë 177 ü mtDNA HVS1 ��ñ,  ����O�FL=

� 5ü, O8HL=� 3ü, OJL½�L1IL��=� 2ü��ñ. ��ô¹��	,ø


¹Ý�®, »Ö���ñ�½�����ñà, �B��ñà��
ñó>ØA���Ñ

�Î@�. �¹> 87%� 7$Ð�Ëø����ñà�(� 3). B, D, F, M7
ØA����

ñà, »Ð�E�ã-�, � 1�:Ñ¼�ì9!�´µ�¼. ���"����ñàEB, D, 

F, ��?�L� 73.8%, �FL� B, F´µO����Ø¶�. JL´µZô�
 F1 G, ¨

A, D
+,�L½8HL1IL�"����ñà(Ca8HLü�´µ��Øô). 

2.2  �
�� 

Y-STR�Rstëà��(� 4), ���O+,�L�¤¥ÝÞZ�,  Rst P ��% 0.05, �$

��9!y£c¤¥�Ý�á»,  M!}
�(JL½IL½�FL, +,ñHL18HL. 
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� 3  � mtDNA ��� 1 ����	
��
���� 

mtDNA 
���� 

���	 a) 
(43) 


��	 a) 
(50) 

�
�	 a) 
(47) 

���	 a) 
(69) 

�	 
(37) 

��� 
(46) 

��	 
(45) 

��	 
(35) 

���	 
(36) 

�	 
(40) 

A 4.7 4.0 10.6  5.4 4.3 8.9 14.3 13.9 19.5 

B* 2.3 2.0         

B4 11.7 10.0 2.1 29.0  13.0 17.8 2.9 5.6 12.2 

B5*     5.4      

B5a 4.7  4.3   17.4 6.6  11.1  

B5b 2.3  2.1 1.4       

B�� 21.0 12.0 8.5 30.4 5.4 30.4 24.4 2.9 16.7 12.2 

C 4.7  6.4   13.0 8.9 22.9 8.3 2.4 

D4k 9.3 26.0 19.1 10.1 10.8 13.0 6.7 17.1 19.4 14.6 

D5* 2.3 3.9 2.1 5.8       

D5a 2.3 6.0 4.3   8.7  5.7 5.6 2.4 

D�� 13.9 35.9 25.5 15.9 10.8 21.7 6.7 22.8 25.0 17.0 

F* 2.3  2.1 1.4       

F1a 11.6 4.0 4.3 17.4 16.2  17.8 2.9  4.9 

F1b 4.7 4.0 2.1 1.4 5.4 17.4 4.4 2.9  4.9 

F1c  2.0 2.1 1.4 2.7      

F2*    2.9       

F2a 2.3 2.0 4.3 1.4 8.1 4.3 2.2 5.7 2.8 2.4 

F�� 20.9 12.0 14.9 25.9 32.4 21.7 24.4 11.5 2.8 12.2 

G2  6.0 2.1 1.4 10.8  2.2   2.4 

M10 2.3 2.0  2.9 8.1  8.9 2.9 2.8 9.8 

M7* 2.3  2.1 1.4       

M7B 16.3 4.0 6.4 8.7 5.4  2.2   12.2 

M7c   2.1 1.4       

M7�� 18.6 4.0 10.6 11.5 5.4  2.2   12.2 

M8a  8.0 4.3 2.9       

M9  4.0 4.3 0.0 5.4   5.7 5.6 7.3 

N9a 7.0 6.0  1.4       

R9a 2.3  4.3 1.4   2.2    

Y  2.0 2.1        

Z   2.1      2.8  

�� b) 4.6 4.0 4.2 5.7 16.2 8.6 11.1 17.1 25 4.9 

a) �� !"#[26], $%&�'()*+; b) ,-./012 M*, N*3 R*����; * 4/012���� 

 

� 4  Y-STR Rst ���� a) 

 �	� �	� ���� ��	� ��	� ���	�

�	�

�

0.003� 0.012� 0.000� 0.000� 0.005�

�	� 0.048�
�

0.001� 0.000� 0.000� 0.009�

���� 0.043� 0.076�
�

0.000� 0.000� 0.101�

��	� 0.260� 0.191� 0.138�
�

0.003� 0.006�

��	� 0.410� 0.334� 0.238� 0.111�
�

0.000�

���	� 0.065� 0.057� 0.021� 0.084� 0.193�
�

a) 567( Rst, 897:;<=>?@AB PC 

 

� mtDNA ��� 1 ���� Fst 	 dA
��
��(� 5), ������������

(r = 0.947, P < 0.01). ����, � !��"#$%�&'()*#$%. +,-./01
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����
��2().34- ����. /0156781591	:1����
��

;<=>?(, ��@ABCDEF, 3 Fst GHIJKLMNOPQ�&'�RS. TU0

V�W15XYZ1	[\]1��� Fst^_`Dab�cd. 

� 5  mtDNA��� 1����	
 Fst��
���(dA)a) 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 �	  0.845 0.313 0.451 0.499 0.196 0.264 0.199 0.269 0.349 0.497 0.508 0.188 0.529 

2 ��� 0.079  0.211 0.779 0.515 0.492 0.441 1.329 0.517 0.504 1.045 0.312 0.687 1.131 

3 ��	 0.031 0.019  0.569 0.353 0.203 0.108 0.630 0.201 0.214 0.572 0.137 0.263 0.572 

4 ��	 0.052 0.071 0.054  0.438 0.305 0.661 0.939 0.680 0.445 0.660 0.927 0.376 0.504 

5 ���	 0.057 0.048 0.034 0.048  0.273 0.514 1.162 0.481 0.271 0.642 0.540 0.394 0.624 

6 �	 0.022 0.046 0.020 0.033 0.030  0.215 0.702 0.282 0.049 0.250 0.400 0.140 0.579 

7 ���	 0.032 0.043 0.011 0.073 0.058 0.024  0.486 -0.019 0.145 0.545 -0.012 0.245 0.685 

8 D	 0.028 0.130 0.068 0.117 0.141 0.086 0.064  0.541 0.722 0.976 0.783 0.584 0.965 

9 E	 0.035 0.058 0.025 0.082 0.060 0.036 -0.002 0.072  0.217 0.573 0.019 0.229 0.580 

10 F	 0.045 0.050 0.022 0.055 0.034 0.006 0.018 0.105 0.029  0.275 0.242 0.098 0.426 

11 GH	 0.059 0.085 0.046 0.072 0.070 0.022 0.061 0.147 0.070 0.039  0.766 0.211 0.605 

12 I	 0.062 0.031 0.014 0.104 0.063 0.046 -0.002 0.106 0.003 0.033 0.093  0.380 0.874 

13 JKL	 0.026 0.071 0.030 0.049 0.050 0.018 0.032 0.086 0.031 0.014 0.029 0.051  0.195 

14 MNO	 0.069 0.108 0.059 0.063 0.076 0.068 0.084 0.141 0.075 0.062 0.089 0.111 0.029  

a) P7Q56( FstRSTU, P7Q89(VRSTU, 6WQ2 Fst P > 0.05 

 
� Y-STR	 mtDNABCD��
�������e&(r = 0.298, P = 0.28), f`+,-

.� !��*#	"#�
�#�>?g�&h. 

2.3  ����� 

i 1j Y-SNPk!lmnop

qqrsXtui, v 3 wopq

xyz 70.3%��!{&. i|�

14w- }~q� 4w�a:  A. 6

7�150��15+,-5��

1; B. �15:15��81	6

781; C. ��15XYZ1	�

1; D. 915��1	/01. �

�opq��0V� 5 w- (�

a A �|/01).34- q�, 

��qr�� , ��opq. H2

�mn�_���(r = − 0.844, P < 

0.01), f`���q��o��%

j H2 mn�&'. �;5sopq

����a A	 Dq�, �;op

q. H8�_���(r = 0.810, P < 0.01), �sopq. H11�_���(r = 0.898, P < 0.01). 

����, �+,-.�1��;�o�j�) H2 	 H8 ���,  ¡/01.+,-q�

�o��%j4�� H8	 H11mn|�&'. 

 

� 1  Y-SNP�	���������(� 3�������	

 !� 70.4%) 
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� mtDNA k!l¢�opqqrT, ¡ B, 

D, F, M7£�¤ �¥�¦;�qr, %��;

k!l¢£�¤ ���>?§�¨©�#, ª

��¤ «�¬­��®qr, �¯°¤ ��

±²³��´µ�# ¶·qr¸¹�º&@A

»¼. i 2 �v
wopq�tui, ½�!{

&� 76.5%. v
wopq����- q� 2

w�a. 
w7{81- .¾15�15/0

1��¢p7{- ��a,  
wV{81-

 34- ��tui�¿|Àq. ��qr�

�, �;opq. F�_���(r = 0.799, P < 0.01), . Bk!l¢_���(r = 0.654, P < 

0.05), . A_�E��(r = 0.667, P < 0.05); ��opq. Dk!l¢_���(r = 0.721, P < 

0.05), . F�_�E��(r = −0.876, P < 0.01), f`�7V- q�o�jÁ 4�k!l¢�

��. +,-��;opq.7{a Â§,  ��opqÃÄÅ§V{a , 3Æ!ÇÈÉ

)7V- ��, ÊjËÂ§/01. ¸���qr�¸¹, �mn� B, Fk!l¢mn¡+

,-��;opqÌ�7{a , �mn� Dk!l¢Í3��opqÂ§V{a . 

�� 5 T� Fst ÎÏÐÑopqqr(i

3), Òtuixyz 75.4%��!{&. ¸¹

.i 2ÓL;·. iT���opq�7V{

- q�eÔÕ. W15XYZ1	[\]1

3wÖlV{×1.�15��1	67�1

��opqi�|{,  34- .:159

15¾1ØÖl7{×1��tui�£Ù, 

+,-ÚÛ./01�ÇÈËÅ§ , É)V

{.7{a ��. 

2.4  ����� 

i 4� Y-STR Rst��ÎÏÜÝ�ÞÅß

#àá	âXãäqriå. 
�qr{ß�¸¹æç;·, +,-567�15�1	�1

èp;w�a, /01	��1èp;w�a, 3T+,-.67�1Ë�Å§. 

$) mtDNA Fst ��ÎÏ�ÞÅß#àá^.opqqr�¸¹�;·. é�- q�

7V
gê, W15XYZ15[\]15�15��1	67�1èpVê, 34- �7

ê, +,-./01��Ë§. �7êT, /01	+,-���qê.VêËÅ§. 

3  �� 

ë*#�
ìä�, +,-� Y íî!alo�� H2, H5 	 H8, �ïð��mn�

YAP+ñ�(H2, H3)	H8j�1�òó, ôõ�j�1ö÷�ø��
ùú�[15], YAP+�T¤

�ø,   H8ûø)ü¤. +,-.67�1� Yíî!al|����b�(r = 0.642, P < 

0.05)��4��*#�
¸Ü|ÓL�b. M95ñ�ýþ� H11~� M119ñ�¶·� H9k

 
� 2  mtDNA�������	
��� 

 
� 3  mtDNA Fst
����	
��� 
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!l�7{- �q����

� ,  �V{- TÓL�� , 

j7{ò'�íî!al. +,

-T���� 8.5%� H9, �	


�7{ò'�k!l ; �� , 

/01Ãð����mn� H11

k!l (47.5%), %
+,-.

/01�*#�
¸Ü|��

��g�&'. opqqr~�

	 Y-STR��
��BC	q�#àùqr�ê�~|��. 

ë"#�
ìä�, B, F, Dk!l¢j+,-o�� mtDNAal. B, Fk!l¢�ü¤

�mn�ë7�V����� [26,31], %
�m

n� B, Fk!l¢j7{- �òó. +,-

./01Á 2 �k!l¢�mnÓL�§,  

�����k!l¢mnq�^�_����

(r = 0.827, P < 0.01), �����"#�
¸Ü

|��ä�b�. �����j, Dk!l¢�

mnq�. F k!l¢�_�E�� (r = 

−0.785, P < 0.05), �81T^���ëV�7

�����(�� �[26]� 4 ���), f`Ò

�mn� D k!l¢}NjV{- �òó. 

+,-� mtDNA k!lmnq�cdf`3

�"#�
¸Ü|ð�7{	V{ö÷òó . 

Á;!�opqqr	#àáqr�¸¹T�

_`D�.�

��~|â�qr�¸¹, }~�D~£¸": +,-�*#�
¸Ü
�7{×1�

òó, .67�1����#ËÅ§,  "#�
¸Üð�7V¦#�òó, ËÅ§$%/0

1. +,-�*#5"#�
¸Ü³�>?g�&', &"j$%/01'j�1�MN()

3�
¸Ü�é�ò!. 

k!l( )±*|j�¨ø�#§�Yíî!(mtDNA)ÐÑqa�{ß, 3}Â�M+,

-)qau.�/.0, '.qau.�q1n�eg�#, ªq1nM2, }N¶·34�

56. �zÐ;7Iú¸¹, 8��Ä9:� Y-STR	 mtDNA HVS1�;<��ÐÑzq�

#àùqr	opqqr, =>�z?;w!���, ¸¹æç;·. �M�al��
u

@5M��qr{ß��;·�¸¹, gg�AzB¸"�}Â�	æÆ�. 

�
ùéC`�- DEF�"#	*#��³�;GHä�&'[32,33], ÊI+,-Á

JKg��&L>?��, $%MNjèp+,-OP�
¸ÜË}N��%. �FQ@R, 

ST)67()+,-�U��VW1- jø)TU0V�XY1 �JZ, XY�g[

\7]�^)_`v 7 ab[34]. �3cd�DEeHT, M��]fê#5STgh~�i3

 
� 4  �� YSTR Rst�����((a))����
�(MDS)���

�����(NJ) !"((b)) 

 
� 5  �� mtDNA#$% 1 Fst
���&'�

��( !" 
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4- jk�Hä�M�, ¶·zl�M�- ���&'. +,-	$%/01��b�

1m, �ø¥“noY”, p8~Jôm�q+rst, 3uFvweHg·q�)x��yø5

67z{5$%;|[35], 3W}^�~)/0W, Ê~M�{}�. 4��"#�
¸Ü|�

�b�.W}	uF��b�j;·�. ��V{�ø�/01	+,-"#$%�T��

�>?â�7{pq, }Nj�)�4�]f	STeHT��zÀq����×1��©, 

�q+rstèp�����}N��G�^ûþ��. �p+,-.�1*#�
¸Ü�§

�
�}N��%: (�) 4��>?§����ø; (�) �$%��¶·. �Û+,-	�1

�~)�Y-�JZ, Êø)M��qê, �1.qûYt�#>?µ�[34], 3W}^qh~

)�Wê	�Wê. uF	W}�ú�¦Mê�+,-.�1�����ø�ï��)/0

1.+,-������øï�. +,-jTU�v+³�"#��, AxÚ���q�M�, 

�M�t����ä, ���[4]� ¡, �¢£¤¥¦��§-¨TÚ� 75%��q©ª«S

�(��)t, Á�~���T¬���¸Ü	�­{®¯�z*#$%�ø�OPHä. �)

+,-���äèp�°±�²³, ù´ÉµQ�G", ;<õ�j	�Y-�¶�·¸, %


+,-*#$%��}NGuz��d�ï�. � E	+, E�jk�3¹2, 600 ²

v�0�
º�»¼½�3¾½3¿T½àÀ�Ç, �z{��@ADlzab)���Á

½�;¢Â[36],  »¼_�¸Mq©ªt�Gèpz;�òÃ�¾½Ä®[4]. GeÅÆ²�$

%MN, èplx+,-.�1*#�
¸Ü��b�je�}N�. �|éÇ, .'1�$

%��}Njèp+,-OP�
¸Ü�o��%, ?��^���Èºz+,-"#$%

�T�7{pq,  >?�§�.�1Ø��×1���É�z+,-�*#$%�, ¶·

3*#�
¸Ü.�1�§.  

1øÊËj;Ì#àÍH, ÎÏ��uFù5×1ù5W}ù5-aù	�
ùØâ{Ù

ú�, BÊË�o���j�C�qTU�^��ËÐ;êÑÒ[37]t�ÓÔÙÕfÖ�
ù

{Ù�ú�, ~ÖM�ù×�Í«Ø��ÙÚ	ÛÜ. 
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