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 c9�A� s�4N��
�Cloning ��N�q�, �.(���� �Genetic Manipulationf 
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H�P�\
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v�J1��" : ��&:K�� j0 �:�y�� O
 �* ��P"�&0 �* �0�.J* B�� W rK�� ��9(�/� ~�!
a�� �6�&/� O


j0 �.J )E !N� r��m�� �P&X� O��� ���a�� ���N�� ).�� ���!�� �� c��� �0* �P�?�&0� ��P0�.J* 
B:K��� ���* �� ~�&��� !P�S/� Cy�� �F9GN�� �P?� ��.Ja� ���N��� !N� !P�S"��"	f 

������� �������$ O�K�� �.A� �?�&0 W H�P�\
� 9
 ��>,�4�� ��(�8G/� j0 �\��N��� j.": ZE 
9�: R ���!S�4/� j0 +!S�4/ �09�N/� j"X �P�$�.0 ��&'� ��
! �>0 |�S���  �� |�N, ��.A� �	
 �P�? �?�

O�K�� �P".J j� 3m.�� ����# �l j0� ����N�4u� ���\�J� ��:��� j0 ���K�� �:! �>/� f 
 �P?�gm��� j.":  Z$5� ��SPN�� �(X�� j.' R� ��0!>�/� IJ��0 W ��P� H�P�\
�, ! �>/� �=��� j0

 ��0* ��0��E �� ���gJ j:K&��� �40��� j� ��, �V5 ��g4�� �� �g�NJ 9,* �SQ ��? ����H�P�\� t��� �
����� t9>: ��H�gJ* ": �
9�: �$a b:HY��� |�\� B8>$� !>? ��!�� �$�: R� ��N� j:K�� �4� ��, �V_?�

�!\ CG: -*�"�
�� r��m�� �:�.' �����
� �&, 	�* I�J  �%�&' ��9= W -�4$:}�H` ON, �N0�E !>��{ �
|����+�9� :�:`��������� t9>: ��:�.��� �	d ��!
5 -�4$�� �SJ W�  ": ��?p��� W ��9= ��!
5 W�

 -a ���?p��� j0 �SA� W �� -9.: c	�� ��N�� j0 ���* �	
 W � �� -9.�? ��$�S/�� �¡�P���, �� ¢�A5
:�, Z$5 O0H£���?p��� W ��9= ������, ��$�9�A� �¡�� j"�� YS�: �$* O&?�m�� j� ON:9q� ��0�� �EV� �

t�>? ����>�� )�= rK�� @��G0� �����.�� ": �!&, ���>�� W ¤¥ R ���\�!�� �	
 W 79�8/� �!�  -_?¦ �� � §
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 j0 9
ª �
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� 6�D�� �K�� � � " :j."����P�? �"P? �� |�N, ���N��
� j0 �"�� %5 �P�? )� Y��� H9&: k�	� �
�&:K�� ! �>0  ��>g�� �?�&0 79\� %5 ���* �J �9��� j,� t9>: ZE ��&:K�� ! �>0 ": B,���� 9(N�� W �0*

– ��&:K�� ��.J* j0 j:!P�S"�� �
 Z�? �".J �~�&: 
 ��N�� M!J MH�J �* )&g� �.J |�8�5 � � ¦ � �� 
�
���� ��>: C�$− O��� t��\a�� �9G&�� ��0���� �&:K�� ��.J* ���!, )�g.�� 9
� ��
�� ��? �\���J�? 

r��m�� p� !&, ;'*f"��  
%�&
� ����� : �'��(
�  )�*+� �,�-. 

 ��N�q� ��!Nd�Genetic Engineering :��A� ��N¡�.�� ��N�q� ��09�&"�� ���!/� ):!&��� ON&'� �
OA� j¡�.�� W ��l��9�� +HZ�� ¨��0 C�y' �8��9,nucleic acid genome�� � j0 ��9"S", �8�'�0 O
�

O
� ��D:!J ��' O��� 7��S���� : ��N�q�, �.(���Genetic Manipulation �$!�� b�E�' +H��5� �
Recombinant DNA c9�A� s�4N��
�� �Cloningf 

��/0−�2�
� ��345 6��78 technology  Recombinant DNA17 : 
 ��: I�J ��S
 |c1\ j:9.�� �0T���� )D0 )=�$ W ����H5� �H!# �\ t1�� ��&' ��N>��� �	
 j"<�'

�&8/� �q� �	
 j0 ��"E ®��$5 �l j0� ���` �\ j0 ¯��* |�1\* B0 ��P f�� 
���94$a� ®��$5 �� +�!>�� ;�P°* j0 ���i ��>��8' �d ��N>��� �	
 BN� O��� ��$90�d� ¤&,� �9"N�� -90�
� 

 �g�.0 ;$�E !>? k�	�� ���A� ��N¡�.�� �S4$* j0 ®�±�4' ;$�E O���� �-�4$�� �4\ W ����Cg�� �l�.'�
�CDE��	 � �²�"�� ��0�A� ��N�q� 24' I�J ����4/� h:�i j� �:!&/� ²��0a� �q�&0 �<:* ���>��8' j0�� �

                                                        
14 − �3�c�7�� '�()��#� ��$%�� ���� & ; �O+ �bN� 
15 − �,S�U�� /04 �	
��2 ��� ���/	0� ��$%�� 1��(�' � : #!����� ,S�U�� /04 5������� :( �,~�y���P �POPXVSWPEEXY: �

+PPE� 
16 − Prescott; Lansing M, Harly; John P, Klein; Donalod A, Microbiology �New York: Mc Graw, 6th 

ed, 2005&, p 312* 
17  DNA −  ��z,z �'�/�z
p�� �� �&��/� �� �
8&� ����t J� > ����	
�� '��
���� J0� #��� ;#$
��	 s�
�/�� #!
p�� ���1� 

��$
&���� �� �M�
� !" ��0��� �� �p� " �� �9��&�� /2�
=�� ;�!$�� �,xM" :Becker; Wayne M, Kleinsmith; Lewid, 
Hardin; Jeff, the World of the Cell �San Francisco, Pearson Education, 5th Ed, 2003&, P 54−56*   

18 − Prescott, Harly, Klein, Microbiology� p 312*  
19 − Ibid, p 329* 
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�
ON�q� ®�&�� j.": 
 �?�&/� �	
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 ®��� %5 ��N�q� �� ��9"(/� ����Cg�� ¤&, )�4' j0 ~9�� ;�d�* ���N>��� �	
 W �i�±/� ¤&, ��N

4'� �2�±/���N�� �, ¯�!&�� ��m�$� W �P����� tZq� �* �|�E	�� )D0 ��gG�� ¤&, B�X9' 9
 ��£� ~9�� �

 �N� +!
�&0 B�=9�, |Z�&�� ��= �	
 bN^ )\* j0� �-�4$�� �(>�/� �<:9��� W �PN>J ���� ��N�q� W
³´µ¶C�y��� �	
 ��u��W ���N>��� �	
 ��!±��� j0 |Z�&�� !N� ~9· !\9: � �¸a ���\9�9�, �(��* ®��$5 

 j0 +C�E ���"E ®��$5 +CyG�� t�!�� j.": k�	E� ���9P4, �P\��$5 H��?¹� j.":� ��G���� ��P�ª
��'�>�� ����Cg�� �(��a�f�� 

-£� O\9�9N.'9���� t�º W ��4�¡��� H9Pq� j0�9�
� :(*�;� <�9=  the human genome25 
project )"� r�K0 9
� �-�4$�� ��N�\ j0 3�* �4� j� )>: 
 �0 �P�? �8:���� ���: r�K/� �	
 �

O
� ��»�* �l�l �� �,�\�� : 3�E �?¼�<��, cK��� j¡�.�� �&: �V�0 �?�<:9��� j0 -�4$�� -9.�: 3�E½ �
?K��� H��?* 3��¥��¡�0 �P�? I(��� ¢�y�4: �)J��0 �l�l %5 r�K/� �	
 ��4>' j.0* !=� � ��J�/� ���� ��

��>:1�g�� �Ni��� ��J�/� �	
 n�!'� ;%�a�  map28 Physical ���'�0 +Cy  B8= %5 �$!�� �E �P�? ��: �

                                                        
20 − Ibid, p330* 
21 − Ibid, p330* 
22 − Ibid, p332* 
23 − Ibid, p332* 
24 − Ibid, p333* 
25 − Genome: the DNA �or for some viruses, RNA& that contains one complete copy of all the 

genetic information of an organism or virus* Becker, Kleinsmith, Hardin, the World of the 
Cell, p 491*  

26 ,xM" :#!^�! � 
S �J��M�  �r�9���-��� G�:5�� 
>�"8H� ��I 5 ��
8�� : �q,��� ��2 @�&� �@� ��! �
p9��! �q�=��� 3pc
�� r����
C-	5FPb: �POPbVSWPEEbY:+ �DF  � 

27 − ,xM" : � 
S �r�9��>�"8H� ��I�-��� G�:5��+ �PBF� 
28 − ���=���9�� �U�,� :�p��� ���!$
�,� �=Up� 3U)� �M/�� ���x� �� j��a� ��0� �,xM" : �r�9�� � 
S
>�"8H� ��I�-��� G�:5�� 

+OBO� 
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� ;�D��D�� ��J�/�� ���0�T90�.�� )., !��9>�� ®��T* )E B,���� v&g�� !:!(��� ��: �P�?� ;��$�D�� ��J�/�
��N�q� )E �P? ��J�0f�	  

� b\9�: ���²��0a�, � ��� ��N�q� %5 ) 9��� ��? Z, ��N�q� �i��� C�y' -* ��?�&0 �N���
 ����# �* 
�Nq� r9N, )�!����� �9N�q� r�K0 h:�i j� ��: ~9� b����� �	
� ��N\a�, b����� h:�i j� -9.�� �

�l��9�� ��� �� %�a� �\�!��, !"�&: c	��� �cK����� j0 ��gG�� t�>�$�� � �$!�� h:�i j� ��£ )�\
DNA f 

 �H j0 �N�� 	�Y, k�V� ��:�=9�� %5 ®�&�� j0 b8�� ��^� �C�y' cK��� �9N�q� r�K0 ��1�� �
* j0
�&0 Ol��� ²�0 H�!&��� )"Q �\ )E �q�&0� ���X�/� �'�H�!&��� �?�&0� �H9�9/��� �?9�' ~9� k�	,� �

� )D0 +C8�� ²��0¹� ��N�\ �,�� ��":�
1�* ²�0� �b�>�� ²�0� �-9�9>�� -�i�� �c!D�� -�i
��N:�?�1�m��� �¾�»�E�� �9d��f�� 

 ��N�q� �"G��� O\9�9N.'9���� ���N>' �l¿0 j0DNA fingerprint35 W O¡�Nq� |�<>�� ���$ !��4' O��� �
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