
أ

���� ������ �� 	
��	



ب

������ �	
���
�
�	��� ������ ������
��������� �

������ ���� � !��� "���
 ����#��� !$�
 %&���	��� !'#�  	#�� ������� �
����� (������
���

����) 	�*�+����, ��� !�'���� � -� �� �
�.'���+���������� ���
��� � � �
 
/�� (�*�)�+�01� �
 2��3� �+� 4�.� F2 �F35�� �� �+� -����

������'��� � �� *�'���'�6

�7�+�� 
�'��:
19 �'�
��19 	��1+�# *�

����� "�
�'��:
�� �'�
�:�� *��
�� 

�# �;��<= �'�
�.�� �>��

?�@�:
�&��� ��+����	�

��#� ��� ��ABCC



ج


��� ����� ���
� ���� �������� 
��� ����� �� ��� �� �! 
� 

������D���� ��	��� � ���
������E �	D���


"���E��+�� 	��# ��F���

��� 
"#��� � �$� %�&� '�()* �� +,��- �� �! 
� ����� 
� ./�0 & +�� %�� 	�1
*� �.

 34��� :��&���-� � %�0�

���0�� ��"�� :��
� �� 
0�� ��
� �"��

 �&�4� ��"��6 :%��� �7�� ���� �"��

�&�4� ��"��8 :�9��� �:��� �;��<, �"��

�&�� :��=� >��)� 	��7 �"��

%��4��� �1���* ?<�()* & �40&=� +�&�@� : �"�� ��)�>�A - �
�

"���E ��+�� 	��# ��F���
 !� G��H� � I�. � J�> K9� /��� � �*��7��� -��L 
�����
���� ��� � -��L � !'&�3�%�� .



د

!� M�	N�:

�������+� !7O�& P�Q9 M��L �
 )S(



�

��B��"
0 ����� �"��� ���� ��"
0 � �* %"����� �0�

 C 
9�0 ��� >
0 D� "�%��� �E �� �>� �"
� �E �� �.����� 

��#>� %�� �0 
B D�B�� �� ���� �� F��G! F��B 
� & ��B 	"���� 	�� ��- 	.

� � ���  H&� �� 	�B I��   & 	����J����    ���� ��$!� D$K�� 
�+L)� �0>� ������4M  �N� �O4N*  	�NB &

�/�0�   � # ���0� # �� �	    ����� &  �"��� +�&��  D�
B %�� �0  
���  ��.�� �   ��"
0 �� D�O4"���� & >

����4>&��E ���-�� >"�<� & �D���.

& O�� 
��� � ���   1P-� K��J� ��1� H&� �� 	�B��� ���� �QC 
B �LR %�#�-  ��� & � � �  NC�$� �N�� *�

���� S���B �� ��41�!.

   � D�A � # ���  �� 
B 	���  ��T���C ��"��   �7E U��� >   �
� �� 
0�� �"B� � 
B  � D�3����� �� ��   
N��� ��

  ������0���� ����B   & %� �E& +��3� � 0��   	"
N0 ��4N�� %����� >�0 ��$.N��V�> 	�NB  .�� ��NO�0 >

*����   �7E U��� ������ �>  7�� �"B� �  �7E U��� & %���>�� �"B� �:�� �9�� � �N� �  WN��3� D�O4N"� . ��

   �7E U��� �� C�$� ��"��>  ��)� �"B� > ��� ��=�> ���0�� ��0�> �R �
���       �&�� +N��� 'NLT* & ��N�>

�� �� ��     N� �O4N* 
��� ��� 	�NB .  ��  �N��0�� �� �N0>    %�N����  *�N���  N���C �� �7E  N� &�E �N"B� �� N�  �N"B� X�

�� ���> &   1@��&Y �"B� � D��$.��V�  .   $B�� D�")� ��� Z
� �� � � 11��� �� D 1! X  [ N� �O* > �  N�  & 
"-�4

 )� D 1!�G� ��� >  "#� �� �   ���O�� ���� ���7 ��  � D�3�� ?�T)* � N�X\ N�/�0� ��NO�0 �� �>�7E  N�  �N"B� ��

�� T@��B �"B� X�� �"B� X%��� 	����7���>� K��J� X������ K��J� & ����$	��# & %���I�� �"B� �0-

B�  T��# �"B� XF�  ��L! K��J� X�    WNG7 K�N�J� X�N��0�- K�N�J� XW
�  �L*� N� K�N�J� X%����$> X

 K��J�����! 	��# & � ��"O>� �O4* �	�B .

  $! ��"�&� ��� 	��# D$   �N�)� �N0>  C�NC X�  ��"
N1C X��  X �N�)�> X��=N� 4N���    N� �  X>  X �����N#> X

��)�> ��=� X1!�  
� X]��� X��� "4J� X� ���! X� ���J� X�  0���� X%��� 1O* X� N��   �JN� & ���>   & D�O4N"� 

���>� 
�0 �$! ��&��E ��$>T- � �D��� +.



و

�	�D>

    �
�� ��� � ������L�0�O� �   �^&��0> D �[ _�T"��   
� C 
� ��:� >�0     +N�� �N!��� >�N0 .    � N`�� 
N�

 D �[ U 1G� ?�:R _�T"��D��A 
� �"��* 
��&� >�0 D���N�) , AABBEbEbbc=xe=n8(X  ���N@* feg

��� D��C D�7�� ��� �7<*, AABBDD)bc=xe=nc (��A & �N"��* 
��&� >�0  D���N� & D�N3��fbi  �QN� 

j�&�F1  � ��3�� � .��&� �&�B��"#��bbC�%�) ckf    _ 1N�    ��N-�"��� � N">( & fkC N�%�) cfg  _ 1N�

 ��-�"���� >( �� ��0��C�"��* �O�� & ����� � 
� D&�T� 
� ��l D����>(NPSSTTIPs) �� ^&��0>

   N���� >[ � "�� D ����     m��N"� &     WN�*�* 
N� ��� ��4N�nA&�     �$N-� �N� >�N�o 1� ��E ��$N�� � F '
N� �N0>

4C� #  � F0�B �������.n����l  D&� �&�B � �&    _ 1� �� ��:�� >�0  � �� >��-�"� >�0 B�N��    D�N! �� 

   D&� �&�B ��� '��B >[ � �0  D N�[ >�0   >�N0D&Eb +N�� .   D&� N�&�B � N�&      D���N� ��* 
N� C >�N0

D O�����
�,EbEb)fb=xc=nc(��    %��C ��J9 )cp   >� "�� ��-�"� _ 1� (  & %��C ��J9)cg  "� _ 1�  ��-�

>� "�� (    D � '
� ��q�* �[>�0�"��* �O�� & ����� � 
� D&�T� 
� ��l D����> W�*�* 
�   �� 'NR��

 N7<*�   A �N� �N��� 	N7�  N�* ��� N"� �N���&� D� N� 
St/b &   �N� � ��N� D�N�C 	NN7�  A �N� N��* �� N"� �N���&� D�NN� 


)Ka/b)(Cr/b(��  ̂ &� �� %��:"N��  � �N�����L�0 DNA   'N)� �� �� N�[)GISH(   �.N�&�B �N� DNA

�NN�� - �V�"NN�� �������&� NN� 
NN� C �� NN�[, SS)fb=xc=nc(  �NN� 	�T"
NN���, ^&� 
NN� %�NN� �����4NN� 

��* ��dUTPrff
@��G�&  m��"� �� ���� � �& erf D �[ �� D&� �&�B Eb���E�0� �  .�"��m 'R��

  ��  s��O*0��L�����     �� ')� �� � �.�&�B � ��&� L�PTa71 %�� �����4� N�  ��* N�� �dUTPrff>&�

  %��C 
�)>� "�� _ 1� %� (  �N"��* 
N��&� ��A D���N�Ka/b)(Cr/b)( &  
N�  %�N�C)ft _ 1N�  >� N"�� ( �� 

    �"��* �O�� & ���� q�* �[    � � 
� D&�T� 
� ��l D����>(NPSSTTIPs)     	N7� �7<* �� 'R��   D�N�C

  ����� �   �"��* ��A ��  
��&� D����)Ka/b)(Cr/b(� �&ire�       ���� N� ��&� N��� 
NC�&� 'N)   ��   �N�A

�"��* 
��&� D����  &irt      ��&� NL�� �.N�&�B ���� � 
C�&� ')�PTa71C �� �    �NO�� & �N��� ��N0�

�"��*� � 
� D&�T� 
� ��l D����>��� ��4� ��  .� ������������ �.��4� ��� �� �� *>C U�u"�� ��� ��0�� �

�* �NNO�� &�NN"��NN�� ��l D�NN�NN� 
NN� D&�NNT� 
� >) (NPSSTTIPs >&�NN�fb D NN�[ D&� NN�&�� A X 6v

   D �[ D&� �&��B  X68   D �[ D&� �&�� D D&� �&�� +:� w� & Ebx'
� ��  X�0> y�:* F2  �N@� 
� 

��A �7<* �� 'R���"��* 
��&� >�0��� D��C & D����� �� %��:"��.

1B�%[�& �:�"��*  X
��&� D�����*�"���� ��l D�� 
j�&� X�C � ������L�0 X�
�� ��� >�DNA �� �[ 

 ��&� L�� �.�&�� X')� ��PTa71.



ز

 U��3� %���&:

 _&� '(-:1B����� & ?��z���� .....................................................................................................6

6r6r
��T�.................................................................................................................................6

6r8r� �����B�"�[ "�� O� � s�C �� ���0�..................................................................................{

6r{r�0��D��C H<R� +..............................................................................................................|

6rvr� �>..................................................................................................................................}

6rxr&�T� K��� � � 
� +�>........................................................................................................~

6r|r�[ _�T"�� �0>:� �
� C �� ��0>4�& �D��C 
� .......................................................................�

6r}r� � 
� +�&�T� >
� C �� �0>�E ��� 1.............................................................................66

6r~r� � 
� +�&�T� >
� C �� �0>* ��� ��D�...............................................................................6{

6r~r6�� :� �A� D�.��D "..............................................................................................................6{

6r~r8* ��� ��
��� D���	.............................................................................................................6v

6r~r{* ��� �� D�"� ��D O..............................................................................................................6v

6r~rv* ��� ������
� D��D O...........................................................................................................6x

6r�:�E �o 1���0 �>! �(� �......................................................................................................6}

6r6�* ��� ���[ _�T"�� '� D��0>� � 
� +�&�T� >........................................................................6~

6r66������0>&� %�� D�3�� >�*�"����D�.................................................................................6�

6r68���0� ................................................................................................................................88

D&� '(- :� *�A ����0>�O��  ��l � 
�� �� � 
� D&�T� & �>�*�"����
!�$� ?�@��G� & D��>....8{

8r6
��T� ....................................................................................................................................8{

8r8H<R� A ���0>�* �"����D��&��
............................................................................................8v

8r{^&� & �� � �0.......................................................................................................................8x

8r{r6C �� � �0��........................................................................................................................8x

8r{r8��B ^&� .........................................................................................................................8x

8r{r8r6 ���B 
"#� A���0>�&� �
�* �"���� D�...........................................................................8x

8r{r8r8��4-� %��C �'C �0>%�� 
"#� A ���0>�&� �
�* �"����D�.............................................8x

8rv�"� ��)� & m........................................................................................................................8|

D � '(- :������ � ��$�E� o 1���>[ � �0 & > ��"� �� F2 &F3* �[ �q�0> �O�� ��l��* 
�"�-

���^&� �� D��0>� D ��� � � "[>...........................................................................................8�



ح

{r6
��T� ................................................................................................................................8�

{r6r6
T*�	� �� "....................................................................................................................8�

{r6r8
T* � 	� �� ...................................................................................................................{�

{r6r{�&� �&�B ?�@��G��....................................................................................................{6

{r6r{r6� �* F����.................................................................................................................{8

{r6r{r8L�* �+........................................................................................................................{8

{r6r{r{0 ��&���$...................................................................................................................{8

{r6r{rv�E S�� �$>.............................................................................................................{{

{r6r{rx���B 
� ....................................................................................................................{{

{r8^&� & �� � �0...................................................................................................................{{

{r8r6J*� 
�&� �&�B 
� ���� �� ".........................................................................................{{

{r8r6r6J* � 
��
4
9..............................................................................................................{{

{r8r6r8� �* F����.................................................................................................................{{

{r8r6r{L�* �+.........................................................................................................................{v

{r8r6rv0 ��&���$....................................................................................................................{v

{r8r6rxJ* �<�� 
��&� �&�B ��............................................................................................{v

{r8r6r|������0>� �� O�&�O�...........................................................................................{v

{r8r8J* ��&� �&�B 
� �� 
�� �� ...........................................................................................{v

{r8r8r6I�
� U�u"�� �0>W���� ..........................................................................................{x

{r8r8r8L�* �I�
� +�0...........................................................................................................{x

{r8r8r{J* �<�� 
� 
� �� �_ 1��0>� �� V�&�O.....................................................................{x

{r8r8rv[ � �0 �#�� 
L��)� > & $3*�1)* & 
� '���E >..................................................{|

{r{�"� ��)� & m......................................................................................................................{|

D��J9 '(- :������� *� zD&� �&�B�0> D �[ Eb* �[ �� �q�0>�O���* �"����D� ��l � �� 
�O*�s

0��L����� � DNA� �[ � ')� �� ..........................................................................................v6

vr6
��T� ................................................................................................................................v6

vr80 ��L����� � DNA')� �� ..............................................................................................v6

vr8r6J* �<�� 
��&� �&�B ��% �� �0> ��0 ......................................................................v8

vr8r8J* ��.�&�B 
................................................................................................................v8



ط

vr8r{���� ��B �B & �:��.�&�B ......................................................................................vv

vr8rv���� ��0>� �� O�&�O�.............................................................................................vv

vr{#�� �T)* ��O* �����B %�� D�3�� ?�T�C s��� �� F����D&� �&�B �0...........................vx

vrv^&� & �� � �0..................................................................................................................v~

vrvr6_ 1)� 0�>� �� � ���� ��>0 ��L����� � DNA')� �� .................................................v~

vrvr6r6 ���u"�� �-�� DNA� �[ �.......................................................................................v~

vrvr6r8O�� _ 1)� �� ��� ?��"� 	X8�.............................................................................v~

vrvr6r{ _ 1)� x��R�� ?�:� � ���"
B� ..........................................................................v~

vrvr6rvo�����-���� _ 1)� ��..................................................................................................v~

vrvr6rxZ*&�� �-�� _ 1)� � ���K�� _ 1)� +`1, ����� %� �� �
..................................................v~

vrvr6r|��@- %���B �7 "� �-�� _ 1)� �$�E +�Z*&�� 	� ���K�� _ 1)� +`1, ����� %� �� �
........v�

vrvr6r} 4"
� �-�� ...............................................................................................................v�

vrvr6r~%���B �&�
� _ 1)� ................................................................................................v�

vrvr6r�"�E �- � ")� �>�� �...............................................................................................v�

vrvr6r6� _ 1)� ��� %���B �&�
�>@* ��B ��:�� �� %�� �����4� �.�&�B +�* � �..................v�

vrvr6r66��O�E 
C&=��B _ 1)� �:
- �&E +��"�� ��*�����...................................................x�

vrvr6r68��"
� � _ 1)� ......................................................................................................x�

vrvr8C �� � �0��.................................................................................................................x�

vrvr{0 ��L����� � DNA� �[ �')� �� ...............................................................................x�

vrvr{r6J* �<�� 
��&� �&�B ��...........................................................................................x�

vrvr{r8 ���u"�� DNA� �[ �.............................................................................................x6

vrvr{r{J*��.�&�B 
.............................................................................................................x6

vrvr{rv@* ��B ��:� +DNA%�� �����4� ..............................................................................x8

vrvr{rx0 ��L����� � DNA� �[ �&� ')� �� ><�� ��0�>_ 1� �0>� � � V�&�O* �[�q�0>

�O��* ��"����D� ��l �T"
� ^&� 
� 
� 	...................................................................................x{

vrvr{r|0 ��L����� � DNA� �[ �, ^&� 
� ')� �� �T"
� ��&� �� 	>_ 1� �0>��-�"� >

��� "........................................................................................................................................xx

vrx�"� ��)� & m......................................................................................................................x~

	3�� '(- :������� � �� ��&� L�[ �� * ��q�0>�* �"����D�.................................................|6



ي

xr6
��T� ................................................................................................................................|6

xr8���� ��0>�� �� %�� D�3�� ������ � �� �L�&� �C �� ���0�.............................................|{

xr{^&� & �� � �0...................................................................................................................||

xr{r6_ 1)� �0>� �� � ���.....................................................................................................||

xr{r6r6)� � +4B �LB......................................................................................................||

xr{r6r8 _ 1)� GET............................................................................................................||

xr{r6r{� �-�� �%���B $............................................................................................................||

xr{r6rv��"� ?�"�� _ 1)� �	................................................................................................||

xr{r8�"B�� +4B >...............................................................................................................|}

xr{r{��<� ���u"�� ��.........................................................................................................|}

xr{rv��<� ���B �����4� ��..................................................................................................|}

xr{rxJ* �<�� 
��...................................................................................................................|~

xr{r|���E �0 F��L����� � DNA')� ��............................................................................|~

xrv�"� ��)� & m.....................................................................................................................|~

�� �0��J�4.................................................................................................................................}6

+� �� :'��_&��� & �0.........................................................................................................}8

'O�6r6 >� @R ��&�  � ������L�0 ^&� 
� ?�!���� ���@*DNA ')� �� +��� 1- ) 
"-�C��

��PubMed(............................................................................................................................}{

 'O�frc��A �� �#�� >��� �"��* >�0D����............................................................................}{

 'O�{r6_ 1� �� >��o 1� +�@;& q�* �[ >��-�"� >�0�"��* �O�� >�0
� ��l D����..............gi

 'O�{r8_ 1� ��-�"� 
1��� �� >[ � �0 +�@;& q�* �[ %��C ���� >�0�"��* �O�� >�0 D����


� ��l........................................................................................................................................gk

 'O�vr6r � ������L�0 s��O* '����DNA')� �� ...........................................................ip

 'O�brcS�� ^&� �� 	�T"
� ��, ���B �����4� ^&� 
� %�� 
�J* �.�&�B +�:�B ����� 

�3��.......................................................................................................................................ip

 'O�br�')� ������  ��� 
C�&� >�0DNA �� �.�&�B DNA �� ��0 D&�B&� 1- >�0FITC

 &PI �� ��+��� 1- � � F��* ................................................................................................if

'��vrv ��L*�� D �[ ��� ���"�= >�0A XB XD XE& St.............................................................if

 'O�vrx ���CE _[ DNA�V�"�� �������&� � 
� C �� %�� ���u"�� �*� �A� ^&� 
� ��� -....ic



ك

 'O�vr| ?�@G7 _ � �����  DNA %���� �&�
�)D��C���9 %��J� (...................................ic

 'O�vr}^&� 
� ��* �� �� %�� �����4� ��� - �V�"�� �������&� � D �[ �.�&�B +�:�B ���@*  

�3�� S��..............................................................................................................................i�

 'O�vr~ >&� 	�T"
� ^&� 
� %�� �����4� D O�����
� D���� ��* �.�&�B ������  �� F�C F����E 

_ 1��"��* ���� q�* �[ � �� >��-�"� 
� ��l D����...................................................................i�

'O�vr� � �.�&�B �� F�C F����E  q�* �[ >&� ��* �� �� %�� �����4� ��� - �V�"�� �������&�

�"��* ����
� ��l D����.............................................................................................................ib

'O�vr6�%�� �����4� ��� - �V�"�� �������&� � �.�&�B �� F�C F����E  q�* �[ >&� ��* �� �� 

�"��* ����
� ��l D����.............................................................................................................it

'��xr6 ����<� ���CE _[ PTa71....................................................................................................ie

 'O�trc  �.�&�B +�:�B ���@* PTa71��* �� �� %�� �����4��3�� S�� ^&� ��................~|

'O�tr���&� L�� ��� � ���@*  srDNAvx�"��* �L�B�* ��A �� 
��&� D����...........................ig

'O�trb��&� L�� ��� � ���@* srDNAvx�"��* �L�B�* ��A �� 
��&� D����............................ig

'O�trt��&� L�� ��� � ���@*  srDNAvx�"��* �O�� q�* �[�� 
� ��l D����.......................ii

_&��6r6 ���@* & ] � .��4�� �� s� �0 �� %�� ������� >�0x �1! 
� C D&� �&�B +:� 

'��� � �................................................................................................................................}v

_&��6r8��A ]� �� 
��&� D���� �"��* ��o 1��$.0 >�0.............................................................gb

_&��8r6� ��"F1��<�7<* �� 'R��  ��� D��C D�7�� �� D���� �"��* 
��&� >�0~|.........................}x

_&��crc ��0��C >[ � -� � ?�:R ��.���� F1......................................................................}|

 _&��{r6 ��"� �� >��o 1�  ��E +�@;&F2 & F3�* �[ q
� ��l D���� �"��* �O�� >�0 .............}}

_&��{r8q�* �[ �� >[ � �0 ��$�� '
� �� 
� ��l D���� �"��* �O�� >�0 y�:* _�� �� >�0F2

&F3.........................................................................................................................................}}

_&��{r{ ��"� �� >[ � �0 ��$�� ����� ������& 
�$3* � ��E F2& F3q�* �[  �O�� >�0


� ��l D���� �"��*......................................................................................................................}}

 _&��vr6�B ���@*  D&� �&D �[ >�0Ebq�* �[ �� D���� �"��* 
� ��l �O�� >�0....................~{

 z����



١

 ��� ���

�	
��
� � �������� 

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

�������� 0�
1�� 
2   3� �� ��'
2 4�
2  35 ��� 
2
2          ��� ��� ��� 4678 9:'���':� � ����; ���< 

   � �
'=
��
'>���������  4� ?@� 
2  ���)0:1A  ���>�BC  *DEEF .(  �������� 
� 3
2
:1  G�(� �
2

H
��
%� �; �;
�� ;���
�����; 4I:'���':� )J
!���KL��
� � M *+,,F.(

�������� ��'�� �;3
��
� 4N��� 0@� *����'�
� 0@� *������ 3�O62 4!
:P�Q= J
���� 
2

���2;4I'
2R9:�I! ;���
� 
� �
2��� 4� 4���� S��
�� ST��> �(:�5���# . 9:�I!

 �=
� ���U� �� S:!
������ � ��'2 4N��� S::�! � 4���� ������)���#�' *�(+,,,( . 
� ��V �2

4���� 3
I�� ������ 9:�I!�������� ����; 3
2
:1 4=�� 
�� �# 	2��> �'W:� �
2 �WU� 
� 4�
2

35 4���� �� ��;�� ��
W� ������
� 
2 ;�� 0IW� 9:�I! S�� )H���#X� 3��
I62 *+,,D .(


� �V�1�9:�I!  �76� �� 4�������� H��::Y! 4�
�
�# 3
I�� 9:'���':� 9:�Z� �
2

��������� 9��'�
� �; �
2�U7N���
[�2
� 
�� ;��; ;���  �� 4�
[�
� � \�N ���
� 4�
2

46�4�
�
�# 3��!;��) 
!
��3
�] *+,,^(.�< �=��� �; 3�:	'
_�� 4>��� 
� *������ �
2

3�:�����`:2DNA�����7> 0@� �; )a:>("b_�� ��
� �  �
2 ���
%���������
2 �; �>�W:� *

waldeyer1-
2- Schwarzacher
3- Gill
4- Friebe
5-puertas
6- naranj
7- Nucleolar Organizer Region (NOR)
8- Schubert
9- Natarajan
10- Flourescent in situ hybridization (FISH)



٢

9:�I!4I:'���':� �
2;� ���#._�� �; ������ �
2_�� 
� �
�
U���� �
2 9:�Z� �(:�5

_�� S�� 
�� ��'
2 �!���<� 
2� a:> 9:�I! �I:�
N �; ���:1 ��� Sc6%� � d��� 4#�) � 0:1

��>�B *DEEF.(

2:�`����:3�DNA0@� �; � 4��I��� 9:'���':� ��:�� �; �'>�W:� � 3��� �
2;��
'�; �� 4I

��� . �2; �=��� �; 9:�I! S��DEe,�# �
[�� �:'����;�� �
2�T#�
� 
�  . �
2�T#�
�

 4P
Q'=� �:f 3;������
W� 
� �:'����;��DNA! g
@�� 3�O62  �� �:'����;�� �
2�
� 4>;
Q

h�7�4� �:i! �#� h
N �; �
2�# ._�� S�� �� ;��; 4!j
I#� �T#�
� 3;�� ����
W� �
2

35 ;���
� 3
�� ���� �� � ������
�
� �:'����;�� �
2�T#�
� �I��� �76� �� ��� �;�� ;��@� �� 
2

46� ��
k �T#�
� 4P
Q'=� �:�
�>��
� .�T#�
� S�� �<; *��; �j
� �:�

N 0:�; �� 
2

4� S:�
� 4>��1��;����5 . 
! ;�:1 ���< ;��� S�� l��� �; 	7:> ��
� �;
�� 3
�� *�������� 	mZ84

������ 0�
<;�# �2
n 35 ��� �� ��:1 . o
��%= � �6:< 3��1 �:'����;�� �
2�T#�
�*��
iV

S�� S�(T�
� �����7> �
2�T#�
� ��� ��'
2 ���# 
2�T#�
�)I���4" � �:�T�)*+,,-(.

        9:'���':�� �� h
�U'�� ?�8
� a:> 9:�I!       ��# 3���� ��� 9:��Z�.     	i�� 9�:�I! S���   �; 4�6i�

        ���� �'�#�; 4���I��� 9:'���':�)�: ���
A  1 �  �:  *0+,,e(.      _�� � 4���I��� 9:'���':��   �
�2

3�:�����`:2DNA   ��
I! � HZ:IW�! *0�68 *3
6'=
� �� �W� o�; �; 46:p8 h�@! *0@� �;  0

3�             4��I��� H
8Zq� S:� r
`!�� 3
I�� � �;��5 ;��� �� ���� � 
2DNA    4�������� H
8Zq� 
� 

  3� �2
p! �             ��� �;�� 	2��> �� 4��7� �(�� � h�7� *�>
� s%� �; 
2)���#�'  *�(+,,, .(  �>�W�:�

      9:It! �; ;�`i� ?8
� 9:�I! S�� �;        4�� 4��6�� � �8��� *������   �
��;� � ;��#  ���V 3
��(62 4

 H
��
%� *\�24� SI6� �� ���� h�7� �� ���;�����Q! � 46� ;�
�)I���4 ��:�T� *+,,-(.

                u��� �� 9�:c7��� �
2�:��� 4���! 0@� S::�! ���� ���;�� 4#�� 9:�I! S��DNA    
�� RNA  �; 

   �������� *h�7� �(�� *	�Z��':�        ���� 4I������:� ;���� �'
�2 
� � 
2 .     ���
� ��� _�� S��� J
���

����`:2  �
2�T#�
� 3�:�DNA  ��������� 
��   9�! �
�2 �'�#��� 4��  ��#
� .  ��������� �
�6! 
�2*

  ��������    
� � v
=�������� �
2��
�44� 4P
= �T#�
� 3���8 �� �����!    ����< �;
t'��� ;����

1: ����)
!
�� *3
���+,,^.(�'���; 
��� ���������� ������
��2C4��#�� (���� � K �
2�T��#�
� ���:i! 3
��I�� 

�������� 
= �
2 ;��; ;��� v .�������� �; ��'�� 4#�� (��47� �
2 �
�[�� ���� wT� S! ��# 

1- Levsky
2-Singer

Jiang3-
Flow sorting4-

5- microdissection



٣

          �T�#�
� ��:i! ����� 3�����
'
�� �; wx� �   ��������� �
�2         ��>�1���< ����! ;���� v
�= �
�2

)�2:��"  3��
I62 �   *+,,F( .            ����
� � 42
:1 ��78 �; �� 35 ;���
� *a:> 9:�I! 3����> �
��(�

    4� a��(>� ��� �� ���;�2 . � �� H
8
��� ;���!��I! S:h
� �; 9
2�=� :  �(�>� h
�N �; ��  �;��� a

���)  0I#DyD(*)I���4 � �:�T�*+,,-(  .

��������
� �� �� !� � "
#$% #
� &���
���	
     h
� �; �� ��� 4I:�I! a:>  �>�W:� �:=� �
2   ��� �;�� �;
�� �
2 .2:�����:  3�DNA ���� 4

   0@� �;)a:1)(         0� 35 �; �� ��� a:> �'>
� �::Y! 0I# DNA        3����8 ��� ���1 9� �� 9:����

�
�  3�:������`:2 a�
��5 �; �T#DNA  0�@� �;   4�� �
�� ���;��.DNA   ����
W�� ��:f )  ;��
��

�����(4���! 
� S:� �� 4�
2 DNA����� ;��
� � DNA4� ���`:2 ����'W� �T#�
�   ���� � ;��#

4���!   4�� 4<
� �T#�
� 
� 3�# ���`:2 ���� v
= �
2 ����
�)�� 
��A� � � ��4C *+,,D(.   9�:�I! S��� 

 �< ���(��  ���� S:�  ���� S::�!� 4���� B:��! S::�! ���� ��6!��`
� � 
24�
[�
� *4���� �
2 
2

 �������� �;        ���� 
2��:m�7���5�; ���� zW�� ���
%� � 
2 .          4����� ����� ���;��� 4�#�� S:��O62

�������� 0�
I!� *������ {
@� �� 
2� ;���! � �����>��4�#
� ) ����K3��
I62 �  *+,,F;� 4M� 

 *����+,,+.(

4�
��>R 3��
I62 � )DEE|(���� 9:�I! S�� 
� �
2A*B  * C�D  ���;�� 4����� L��� �
<�� �; ��  .

 H�# �
�
U������ 	mZ84���� S:� �����7> �
2C� D�; ���1
:��t:'� �(���X ����� �   �
�2B�C

�; ���1
!��:� �(���]���� �� ;�; 3
W� �
2 C� D
� ��'W:� �����62  ����� �� �`C 
�� B �����;.

h���
15"b    3��
I62 � )DEE|(   ���� S:� �����62  �
2A�C      ��� ���;�; 3
W�� � ���;�� 4����� �� 

 ����C�; �� ���1� �(5�I:�T��"" ���� 
� �
�
U� �; c�; �� ���1�>� �(:
:�
�:w") ���� ��A  ��!��; 

��� .���� �
2A*B�C  :������`:2 9�:�I! 
� L��� �
2���`:2 �;  3�DNA    ���� ���V 0�@� �; 

 �# 4������ . ���� r
`!���
2C*D   � E        ���� ;���
� 
� ��� ��V a:1 
� �� L������1 
�2� ��  �� �(

Henning1-
Genomic in situ hybridization (GISH) -2

3-Raina  
4-Rani
5- zhang
6- Li
7-Fukui  
8-Oryza latifolia, (2n=48, CCDD)
9-Oryza Minuta, (2n=48, BBCC)
10-Aggarwal

)11-Oryza eichingeri, (2n=24, cc
12-Oryza officinalism, (2n=24, cc) 



٤

>�:
:�
�:w � ������'�� �(:
�:w";�; 3
W� � ���
%� �# ����� �� 
2�C�D���� �� �`
� 
2�E  
�� 

C 
� D����; ��'6� H�
t! )  *4��� � 
���+,,D(.� �(3) 3��
I62 �)+,,e(  ������� �� ��;�; 3
W�

 �������� �����1���>� �(��:
:�
�:w������ �� �� �����1 ���!
��� �(:��A���������� � ���'1�(�  �� 	��2 35 �
��2

���������
2�� ���1 �!
� �(:����'
2 �!��7� .

�����
2A�B�
2���`:2 �; ���1 �; �� ���� �:
!
�C`�
� � :(�
�
K�# 4���� ����.H
��
%�  ��'W�:�

���� ����
2A*B * S �T �
[�� ����#�������� ��     ����� 3;��� �
�� �� 
�  U> 
2T   3����8 ��� 

        �T#�
� 
� 
�� ���# ����
W� 0�
� ��q �� *�T#�
�   �
�2A*B � S  a�}�         H�
�t'� ������� 
�� 4�
�2

����
� 4<
� ��W� ����
W� 35 ������ � ���� �� �'
� .��i< �; ��
N S��M� 	7�R�:; ( ����  ���� ���# 

)������� � 
���4 *+,,D.(H
����
%���
��`�! ��� a:��1 X;�; 3
W���  ������ �
��:1 S���� ����S �� ��  �����1

�:�'��7J] ) S:� ���`:2 ���'���! ���1 �; :���t:w"b�  ��'���!��"" ( ����� �T�� �� ����1 ��>��!�")

��� �'>�1 .3�'��"A 3��
I62 � )DEE-(���� :� J�T���62 4�
[�
� �
� S:��� ���� S �
�2 S � T

�;��
`�!�� ��;�� _��(1  .���1�:m�7���'! �
2 ��'��� ���j�� ��:��t"C�   ���j���!��: �T�4"K  
�� 

    4���� a:1 9:�I! 
'� ��;�; 3
W� L ���� zW�� A  ��:m�7x�; ����1 
i�5 �;  ���j���  ����
��� "M � 

 ���� zW��B�:m�7x�; ���1  ���j�� ;�
���>:��7"R4��#
�) �����S"X *3��
I62 �+,,F(.

�I!:  9   �;�'
1 ��q �� a:1  w�� �; ���� 42��
��
� ���
%� ���� ��\j�� �
2"]   4�� �
�� ��� -

;��.���� 4�
�
�# 3
I�� _�� S�� 
��
2 C � A/D���� ~:}W! 3
I�� 
�� ;��; ;���  �
�2 A�

1- Oryza australiensis
2- weizhen
3- Oryza sativa
4-Musa acuminata
5- Musa  balbisiana
6-Coffea
7-Brassica
8-Nicotiana tabacum, (2n=4x=48)
9- Nicotiana syluestrs
10-Nicotiana tomentosiformis
11-Nicotiana tomentosa
12-Nicotiana  otophora
13-Kenton
14-Solanum stoloniferum
15-Solanum hjertingii
16-Solanum verrucosum
17-Solanum cardiophyllum
18-Pendinen
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1- Linc
2- Aegilops cylindrica, (2n=4x=28, CDCDDCDC
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3- Aegilops caudata
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1- Beta corolliflora
2- Beta procumbentes
3-Gramineae 
4-Triticeae
5-Ttriticum
6 Ttriticum urartu, (2n=2x=14, AuAu)
7-Ttriticum monococcum, (2n=2x=14, AA)
8-Ttriticum turgidum, (2n=4x=28, AABB)
9-Ttriticum timopheevii, (2N=4X=28, AAGG)
10-Aestivum
11-zhukovskyi
12- Wilson
13-Ttriticum aestivum, (2n=6x=42)
14- Gupta
15-Aegilos
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1- Aegilos Tauschii, (2n=2x=14, DD)
2-Aegilos speltoides, (2n=2x=14, SS)
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