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�� �������� lmi(lesion mimic initiation)�	 γ
���
������ 3037
�����


,�����
������. ����� !"#$%&'()*+, ,���-'./0123

4567. 89:;*+, ,��5<=>?@5AB/0. CD lmiE 93-11FG
 F2H�? lmiA

BIJKL89MN, ��,ABMN���O 8 P#$�QRSTU
VWXYZ:[\] RM547

E RM331^_, `Va89bc:de 1.2E 3.2 cM. I>LCDfVW\]^_�g
 CAPS\]

C4135-8, C4135-9% C4135-10? lmiABIJh1
89MN, ij*+, lmiAB`\] C4135-10k

:c. f>ijelm lmiABnMoAp.

��� �� ������ �	
� �
��

���������	
��
������

����� , ���������� �����

!"#$%&�'����. �()*[1,2]�+,[3~5]�

-.[6]/01 [7,8]23�456�#7�����8

� . 9:����;< , ������=>?@A

�BCD<����EFG<����. �CD<�

�����4 , ��H'I�JK$%LMNOP

Q�!RSTUVCD , WFG<�������

JK$%�XMNOPQ��YZ[���\]^

_`a����S [3,9]. bc , ^?de���Vf

�gO6Lh_�ij . 3�JK%k8�\lm

n, opq�����gO�?r, =stu/vl

JK%kmn�	wxe. �()*4, lsd1 gOy

z']� {|O}�~� , qJK%kE���

�F��d��[10]. -.� mlogOyz'] 60 kD

���~� , �JK%k/��q�����V�

�	����d��[11]. +,� RP1 gOyz']

�� NBS-LRR���gO[12]. >�7����5�

��������3�q�����V , W+,

les22 gOyz��� ¡¢, �3�S�£��¤

Pmn4�']w¥¢[5]. 7�¦§¨©;
3�J

K%k7'Sª#«�¬­V. O®, ¯°ij±\

�®�gO²�³´��µ3��7'S�#«.

� 20¶· 70¸¹�014º'»¼½����

��(sekiguchi lesion, sl)>¾, 6¿À�#�ÁÂl

� ����. ÃW, Äbc@Å, Æ	 10]���

�¿wgOLh_�ÇÈÉÊ�. Takahashi2Ë[7]Ì

93 ]������4ÍÎ" 3 ]qÏ]1Ð���

V������, Ñ cdr1(cell death and resistance),

cdr2, Cdr3. Yin2Ë[8,13]opq6h_�01���

���TUÒl��Ó�E1Ð��ÔÕ , �#

spl11 ���q��Ó�E1Ð���	ÖÊ�V ,

×ØÙgOTU�ÚJh_. Yamanouchi 2Ë[14]i

jÄ']yzÛQ{|O}�JK%kgO spl7, ;


3�qMN
��ÜÝÈÞßàá=>â�JK

%k . ã¦§ä�����åæFG<�����

�, çªè@ lmi(leion mimic inatiation). lmigO_

æ01º 8Ý�é��, ê6¼½×h_�01��

����_æ����é�� , @']ë�FG<

������, lmi gO�h_êijqst3��

ìíJK%k�ëmn�	�°îï.

�ðñ2Ë[15]¼½�Ù����ÍÎ×qòT

U�óô�ÇÈ?r, ãõq01������ lmi

TU�ö÷�Vf?rEÇÈ?r, �� SSR (sim-

ple sequence repeats)E CAPS(cleaved amplification

polymorphic sequences)øù×¨£01ìúû:ü

q lmi_ITU�ÚJh_.

1 �����

(ý) þ���/S�YZ. ��� lmi ���

1�l4� 3037� γ�	 60Co
��!¹4�#�

������[15]. 01��?���
�����)

�-�/��4l3 . @���X�YZ[���

����;<, Ø���l}��!læMS���
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�g�, � 28�, ���@ 14 h��/10 h� ��

��4S� , ��!"��!#$$%&���%

&. ���4^E�'^�()*�, +Ù��X(

)Ô"#$%&I! , #$*�Ô/,*�Ô$%

&I��%&.

(-) ./í0?r. 123�é4 Bowling 2

Ë[16]�56TU.

(7) h_8�. ���� 1997~2001 ¸9:�

;<£!?�ê 93-11­;, => F28�, ?l! 30

~ 40 dÎ@ F28�4�	JK$%&I;<�3A

B�h_8�.

(C) 01 DNA�DE�@. 01gO. DNA

��@4McCouch2Ë[17]�56×FGHI. @ 0.1

~ 0.2 g ���JK¦L��f, GM 700 µL DNA�

@J(0.1 mol/L Tris (pH 8.0), 0.05 mol/L NaCl, 0.005

mol/L EDTA, 12.5 g/L SDS), æ 65��N4OÅPQ

30 ~ 60 min. GM 200 µL 5 mol/L KAC, R?ST!

QU� 30 min. VGM 500 µLWX, ST, 10000 r/min

YZ 5 min, Ø�[J{\ÄëÄYZ]4. GM 2/3

�^_`�abc, ddST, 12500 r/min YZ 5

min >ef DNA, � 70%�gchi DNA ef. Ø

DNAjk×læ 100 µL TE, DNAmn 5o!�æ

PCR��.

(p) SSR / CAPS?r/ëqr�se. �6

�;tu� 358 ]01 SSR qrq���E 93-11

TUva?r. �	va� SSR qh_8�TU9

w?r. 9:xy01zì./6tu�01 PAC

� BACìú{|ë� SSRqrE CAPSqr, ×�

SSRIT }Z~� SSR ìú. � GENSCAN }Z_z
ORF(opening reading frame).

(�) 9w?r. �Mapmaker/Exp3.0[18]?r�É.

2 ��

2.1 ���������

lmi ��6��\¹, o��?l! 20 ~ 30 d,

+���!"���, �º 1]����'Ô�G"

#�é$%&I , ��3A�S� , &I��C- ,

`a�$%&Iûbá�¾�\ , ×Ì�'��g

^��, -� 10 d���]��kÓ%k. ���S

���, �]?���	ëS� 2]��X=��$

%&I, ���5"#�����$%, Ä3A��

�3AÁækÓ×��%k(É 1(b)).

@��7'��V����JK$%#«� 

� 1 lmi ���(a)~(d)����	
���
��(e), (f)
(a) ����� 3037 ���; (b) ��� lmi ���; (c) ����	


�� 7 d 
� lmi ��; (d) ����	
�� 7 d 
� lmi ��; (e)

�� 3037(���, �� 4 �); (f) lmi(���, �� 2.5 �)

¡æßMNS�O}�Q�WRS , ¢£Ø���

QæX�YZ[S� . ���4$%&I"#��

�ê��4l3����X
�va(¨©,�t),

;
������;<×��MNS�O}¤F�,

W�������VJK%k�¨©.

Ø���3A�¥,"#$%&I����(

)*�ÔÕ 7 d, s¦()#$*�Ô/,*�Ô$

%&I���%&(É 1(c)E(d)), =�()*�Ô�

��X$%&I��� , W���ò§^_"#


�����$%&I, ¨©��ª
q«. ¬�¨©

;
, lmi ����JK$%�'�ß��de�J

K%k. ®M, 7'#«á�t����JK%k�

�CDV�JK%k, W�FGV�JK%k.

2.2 ��������	


123�é�­zJK%kEJK��=
V

®$�'l�°�./056[2]. É 1(f)�t���

lmi ���$%&IÔ�JK	¯3é�é, ;
Ù

^_�JK6�%k�°�%k�T�4 . Wq�

.4°�4� 3037����X�éI(É 1(e)). ��,

� lmi ���, ¯3é�éI±D�f`a8�, ;


7lJK%k���FG�.
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2.3 ������	


�ðñ2Ë[15]²�Ù���ê4� 3037 ­;,

F1;#°�, � F2¹?Y8�4, °�3AE��3

A±# 3³1 ?Y, ;
ÙVf=�ß´VÏgOd

e. @T'ô������ÇÈµV, ���� lmi

E°��01�l 93-11TU­;, ä	 F13A5;

#°�, ;
ÙVf�ß´VgOde�. �?��

1628 AE 350 A� 2 ] F2¹?Y8�4, °�3A

E��3A�«¶5±#'qgOde� 3³1 ?Y

(; 1), T'ô�
 lmi ����Vf·¬�¡Ï´

VgOde�.

� 1 ���� F2 ���	
��
��������

���� ���� 	
��� �
 χ
2 (3�1)

lmi/93-11 268 82 350 0.461

93-11/lmi 1238 390 1628 0.947

2.4 lmi �������

� 93-11�lmi � F2�������, �	
�

12�
���� 358���, �� 93-11, lmi�� F1

��� DNA ������, �� �����	!

�"��# 20 $%&'(�	
)*, +,���


��-.��, �#��/ 80
��12345

� SSR67 RM3318 RM547" 93-118 lmi���

���9:;��� (< 2). +=.� RM331 8

RM547	! F2��# 390(%&�, 	>��9 25

8 9$?@�A�BC, DEFG	!H:, lmi��

2$ SSR67 RM3318 RM547I�, DEJK	>

L� 3.28 1.2 cm. MN, O lmi�����PQ/ 8

0
���RS12345.

TU�PQ#�V�WX%&���YZ [13,19]

[\: spl6 ��"/ 1 
��, spl2 "/ 2 
��,

spl3 "/ 3
��, spl78 spl8"/ 5
��, spl4

"/ 6
��, spl58 spl9"/ 7
��, spl10"/

10
��, spll8 spl11"/ 12
��. lmi��]�

�PQ/ 80
��, ^�_`a%&��bc�d

e, fg lmi �Hhi^ Yin cU[8]8 Takahashi c

U [7]jk_�lm�WX&%&��Hhn":;

���, �N, opq�i=$r�%&��.

2.5 lmi ����	��

p PCR ��s�	t67�u�8PQ���

vw�x
y<�z{|��"PQ#&}~�o

� 2 ����� RM331� RM547�	
���
��
����

(a) RM331��������	� F2
��
����; (b) RM547
��������	� F2
��
����. M������, 1�
�� 93-11, 2����� lmi, 3 ~ 15� F2������(*�����)

,. �+=.���� lmi ��, ��������

� 5000�(, �#� 1252(%&��(, ���

PQ��������d�C��� CAPS(cleaved

amplification polymorphic sequences)	t67�N�

�+,	!. �� RM3318 RM547`�$	t67

"DE<�����, �� www.genomics.org.cn 8

www.tigr.org ��PQ����vw����O��

�����<�� , ��	>���$ PAC {|

PAC P0045D08 8 PAC P0035F08 � .  ¡��

GENSCAN(www.genes.mit.edu) � C � � � PAC

P0045D08 8 P0035F08 I�� PAC vw+,"¢	

!, "£���� 3¤¥8£����¦§��, ¨©

CAPS67. ª¦§ 10� CAPS67���, ��"

lmi8 93-11���� DNA�� PCR«�b��¬,

�­©®¯°±±°, �#�� C4135-8, C4135-9²

±°¡"³´�o��9�µ®(H 2).

"�� RM5478 RM331	! lmi/93-11� F2	

K��#� 1252(%&'(¬, RM547��9 26$

¶·'(, RM331 ��9 86 $¶·'(. fr¨©
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� 2 CAPS������� 93-11� lmi�������


CAPS�� � !" a) PCR# /bp $ ��%

C4135-8
U: 5&-GATCAAACTGACTGCGATGC-3&

D: 5&-CGGAAAGAGGAGATCGAGTG-3&

93-11: 593

lmi: 593
Msp'

93-11: 593, 388, 205

lmi: 388, 205

U: 5&-CGGGATTCCTCTATCGTCTG-3& 93-11:777 93-11: 300, 257, 205, 136, 131, 78, 37, 29
C4135-9

D: 5&-TCGAGTTCGCTTTGTATCCT-3& lmi: 777
Nla (

lmi: 257, 205, 162, 136, 131, 78, 37, 29

U: 5&-TGCCAATCCTGAATACACT-3& 93-11: 518
C4135-10

D: 5&-GACAAGTCAATGCCATAGAC-3& lmi: )

a) U� 5&� !", D� 3&� !"

� 3 	
��� lmi�� ! 8"#$%�&����

� CAPS67 C4135-88 C4135-9¸��9 2$¶·

'(, C4135-10]¹��9¶·'(. DEFG	!

YZH:, lmi�º^67C4135-8, C4135-9�J 0.08

cM, ^ C4135-10»¼ª	Kde(< 3).

3 ��

"��#n"�½�¾®DE¿;®DE�W

X&%&�, �#À	��lÁ��¿{|. ÂÃH

:, ÄÅÆÇX&ÈÉ�Ê�ËÌÍ, �Î�Ï��

ÐÑÒÓfÔÆ�Õ¯ÀÖ×ØÙ�Ú$��%&

Ûo�ÜÝ���ÕÆÇÈÉ��Þ , [��ßX

���à&[4]áâãä¿åæçèÅ8ÐÑéê#d

ë±�%& [5,20~24]p��ÕìvíÇîéê���

ïð�ñò8óð[10,14,25]c. ôõ, =a�ö���

H÷[øÓùäá�ùúûüc[26,27]ýopÄÅWX

&ÆÇ�þÅ . À	WX&%&�op«Þ�XÊ

ù���ß® , `�+=.ÂÃ�����u��

�����©�	
����C.

����V�� , PQ#�WX&�ÕÇî�

©ÂÃ�
. YincU[8]��
 spl1-spl11�Hhp�

�üâ�ù8Q�Xù�ß®H¼, 11 $%&��

��� PR1 8 PBZ1 ���H÷, �� 4 $(spl1,

spl5, spl98 spl11)�Q�Xù ß®, ��WX&®

É�?��^ßX d , �ÄÅ�ÕÇî��©o

���. TakahashicU[7]��
 3$�'$Q�Xù

��ß®���WX&%&�(cdr1, cdr2, Cdr3), �

¹+,%&����� , jpbz^lm�%&�

�´ÂÃ#�%&����. Yamanouchi cU[14]{

|� spl7 ���i=$�� !�tûü, H:�

�ß"#0E$éê�ÒÓýopÄÅPQWX&

ÆÇ. ´ÂÃ#, lmi�Hh^%&#� lls1%&�8

les22 %&��Hh��, WX&®É^�'8()

�d. PQ�(Þ*�+â,¬, -./0�12Á

34 , �(56��õ712�8�èÅÞ*�'

j9��8, lmi #�ÕÆÇ¼:;<9¼"PQ=

���'¬,>>+â,, f"N¡�?$�'¬,

���H¼9�ÕÆÇHh, H: lmi�����o

�@PQ+â,56AB. @¬, C%&��(D,

8(�EF("?@�GH��: IJ(18KN)áLM

(35KN)áNO(40KN); "?@¬���PQR, SR)

?�T, f��(� b(U()�T, V:%&��

(���ÕÇîi=W(WÜ®��ÕÆÇ. �N,

lmi ��X�8{| Y�Z:PQ�ÕÇîp�(

#0E$�©.

PQ�������x
8�d	tÞ�[�

C���\�]^+
"PQ#��<�z	K�

��+ì, _R
@DE��������¬�. "

´ÂÃ#, WX&%&� lmi ;<Á��"PQ/ 8


��RS12º45� SSR67RM3318RM547

I�, DEJK� 3.28 1.2 cM. `¡, ��ab" 2

$67I�����vw���r�	t67 , c

�
^ lmi ���ºdeFG� CAPS 67. fT,

��l²gh
ij lmi�º� PAC{|�, �kl
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{| lmi��m�
no�	t�s.

�� ��������	
��
�� (��� :

KXCX2-1-02-01)���������(���: 39880020)

����.
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