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�� �� SRAP������	
��
��, ������� 208� Pima90����� 129� F2

��. � !"#$%�76�&'()*+��,-, ./0 285�!"#12, 345�&'()�

� 3.75 �!"#12, 6!��� 13 1!"#12. 7 285 ���� MAPMAKER/EXP3.0��
�

�, 237���*8 39�
��(LOD93.0) , :; 3030.7 cM, <=>���?@(� 65.4%, ��3

4AB 12.79 cM. C>�
��D, ��	EF$4G, HIJKLM.

��� ��� � SRAP (sequence-related amplified polymorphism) ����� � �����	
��

������� DNA���	
��
���

��������� . ������������

�
 1994�, Reinish��[1]�� RFLP������

 !" 705 #$%&'(, �)
*+,-� 41 #

��.��/, 01 4675 cM. 23, 45�$ �

��������[2~7], 6�/789:,;< �

/�=>.

?@78������/ABCD��
EF

&GHIJ'K�'HILMKN?HIOPQRS

T����UVWXY. Z[\]^, ������

����78_,` , abcd��eAfg��

�hi. �
������������ DNA ��

jiB RFLP, SSRk RAPD, 6<l��mcd�/

78�AnBo, ab��p���. Li k Quiros[8]

qr��Xp�� SRAP (sequence-related amplified

polymorphism). s��tuvw�x�yzm ORFs

(open reading frames){|}c, ~�x�1 17 bp, 5�

��\ 10 bp �������, ���� CCGG, �

�O�����T 3�� 3#���H, m���{|

w�}c. ��x�1 18 bp, 5���\ 11 bp���

����, ���� AATT, ��O�����T 3�

� 3#���H, m�"���K�����{|w

�}c. I#�,-ST�X��"�K�����

��18,�]� $%& . s��¡B¢£K¤

JK�¥@K£
LM[�¦��w(, §�¨��


�/��[8]KN?HIOP[9]k��$©&�ª[10].

«¬­ SRAP��
�����������.

1 �����

(®) F2�¯.����. S Pima90(°±�) ²

³«, ´µ208 (¶D�)²·«¸¹º»O¼½ F1¾,

m F1¿»½ F2¾. ­ F2ÀÁX�, Â½ 129ÁÀÁ,

Ã²Ã�.�.

(Ä) 0 DNA ÅÆÇÈ. ÆÉrÊ�ËÌÍ¦,

ÎÏ Paterson �� [11]�ÇÈÅÆÐ«T.��0

DNA.
(Ñ) SRAP ���ª. ÒÓ� Li k Quiros �

� [8]qÔ�x�� , _¿|yzx� (me6~me9,

em7~em17), ÕÔ 1, Ö~° × �×ØÙÚÛÜ

BoÝÞ¼�. PCRß��à²: 60 ng DNAáâ, x

�ã 30 ng (ÎÏ¬ä[12]), 200 µmol/L dNTPs, 1åß

�æçè, 1.5 mmol/L MgCl2, 1 U Taqé(ê¿MBIÝ

Þ), 0�ë² 20 µL, ,gì�� ddH2Oíg. DNA

}cØ�ÎÏ¬ä[8]. }c���îïðñòóô

õö(6%, 7 mol/L ÷ø) �¯, õöæçè² 0.5å

TBE. õöù, ú� 2000 V õûüõöýõþ² 30

mA, ~©3� 2500 V�ûõö 1.5~2 hý����

;ôâ 2/3 �, õöuØY��ôââ,@
 50	.

õö3
�, ÎÏ�
���[13]�ÇÈ.

(�) �����T���ª . Ó�“x�O¼

+ ��¦�18”�ÇÈm��{|��, � m1e1-

550, “m1e1”Ô�x�O¼ me1 k em1, “550”Ô�s

���¦�18² 550 bp; x�O¼3��“K”Ô�

s���¦�18² 1000 bp. �� MAPMAKER/

EXP.3.0[14]�����������. �� Kasambi

�E­�O¥��²����(centimorgan, cM).

2 �����

2.1 ������ DNA ��	
�

� 136#x�O¼m�Ð«{|��, �#O¼

��  50~100 #� �!�"#. �Æ$%&$�

76#x�O¼{|.��ª, %½; 285"$%&"

#, �O¼�$%&"#E& 1~13 ,�. >'�#

x�O¼�  3.75#$%&"#(� 1).
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� 1 ������� SRAP 	


���� 5��3�

me1: TGAGTCCAAACCGGATA me2: TGAGTCCAAACCGGAGC me3: TGAGTCCAAACCGGAAT

me4: TGAGTCCAAACCGGACC me5: TGAGTCCAAACCGGAAG me6: TGAGTCCAAACCGGTAG

me7: TGAGTCCAAACCGGTTG me8: TGAGTCCAAACCGGTGT me9: TGAGTCCAAACCGGTCA

���� 5��3�

em1: GACTGCGTACGAATTAAT em2: GACTGCGTACGAATTTGC em3: GACTGCGTACGAATTGAC

em4: GACTGCGTACGAATTTGA em5: GACTGCGTACGAATTAAC em6: GACTGCGTACGAATTGCA

em7: GACTGCGTACGAATTATG em8: GACTGCGTACGAATTAGC em9: GACTGCGTACGAATTACG

em10: GACTGCGTACGAATTTAG em11: GACTGCGTACGAATTTCG em12: GACTGCGTACGAATTGTC

em13: GACTGCGTACGAATTGGT em14: GACTGCGTACGAATTCAG em15: GACTGCGTACGAATTCTG

em16: GACTGCGTACGAATTCGG em17: GACTGCGTACGAATTCCA

� 1 SRAP 	
�
� F2 �������

(a) ���	 m3e14 
�� F2 
������; (b) ���	 m7e2 
�� F2 
������. M � 100 bp Ladder, P1 ��� 208, P2 � Pima90,

��������

�

2.2 �� SRAP ������	
��

���� 285 ����	
� MAPMAKER/

EXP3.0[14]�
�����. 237 �	
�� 39 ��

��(LOD� 3.0) , 48���, �� 3030.7 cM, ��

���� � 65.4%(� 2) . !����" 2~13�	


, #�����$ 227.4 cM, #%����$ 5

cM. 	
&#'&($ 42.8 cM, #)&($ 0.2 cM,

	
&*+&( 12.79 cM. 	
,�����-.

/01+2, 3"	
45,67�89. :;<=

� SRAP�
�>?.@�����.

3 ��

SRAP	
;�A PCR�	
BC, �DEFG

H, I�� 17~18 bp �JKLM 50N�OPQR,

STUVWXY�Z[�. \]^_ SRAP JK 3`

a 3�bcd�e��f��JK, gAhiJKj

kiJKelg m , �n�op�JKe�q�

r s, ''toUsuJK�v�, wxy''z

{UJK�I�|.

}~����GH������q�� , �Y

�JK�qw��	
 , ����l������
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e���f����. gA SRAP	
;� ORFs �

qVW , �D�����1o������LMa

��VW�1o. �YXseVW:���� SSR

	
, �e�������� ����. ��, ,

>?- ¡.¢�£w� cDNA[15~17], ��:�

cDNA F¤¥�q RFLP .¦, Xs SRAP 	
�q

�§¨��, �©�fª�«Y.

SRAP ;6r¬­	
, ®¯$°, ±"6²³

An	
 PCR ´µ¨B�¶·¸¹ [10]. }~��

PCR´µ¨BXs PCR�6º»�¼ AFLP�»½,

¡]�¾¿ÀÁXs~-�ÂÃÄp , ��UÅª

�VW«Y.

SRAP	
 ¡,ÆÇÈÉÊËÉÌÍÉÎÏ¼

'ÐÑÒKÓÔ-I�, Õ"GHÉZ[É-ÑÖ|

�»½, ,�� -./+2, ×sA��[�É�

�ØÙÑ.@ÚKÛÓÔ[8], Ü,>?-3"�³¸

¹. ,���Ý�ÓÔ-, SRAP0AFLPfÞ´ßà

­��Ý�M�áâã . n	
�µ�,äåæç

è¸¹, äéh�¸¹y1o[8~10].

êë�
�:=���±;6�ìí� , ��

;�� SRAP 	
,>?-;îeq . ¿ïTð ,

SRAP e�A>?.@ÚKÛÓÔ. n	
y�µ�

A>?pñ�ò��[�É���Ý�ÓÔLM�	

óôØÙ. ���$°,  ¡�
��=>?.@	


���[1~7], Üµ�� DNA	
õö; RFLP, SSR

¼ RAPD, AFLP	
æçè¸¹. RFLP	
Õ"÷

��Éøùú�Éûü�¼Z[�ªÑý½, Üþ¿

ïEF]�1ü�, £�¿8l�á, Á� DNA �

ö�{ , �ñ' , �'�¨�q.¦�v�' .

RAPD 	
EFG��q, Ü��¿ï�	�
, û

ü��, Ö|�. SSR ;6rÅª�	
, Ü>?�

SSR"
, D�� SSRÅvx�Å��. , AFLP�

��£u����k , SRAP ;6r01ª�	
.

}ÓÔ-!�JK s*+ÖÚ 3.75 ������,

#�e� 13�, Á�¿ïEFG�Éûü�ª, "�

A'�RW�>?.@�������R . wx ,

SRAPe�Aþ�ÒKÉþ����ÓÔ. SRAP�u

$ÒKÓÔ���6�"���Õ.
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