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 H�!3�" �$.�� � ��0��9 �I���� ;1�JD K�0/rRNA, tRNA  ;� �R� mRNAC0F�� �" 

 ��9!�: (��;�, �� 1<=� �>(� ��9 �(���	?�� (��;�, �� 1<=� �>(� ��9 �(��

�9, (��;�, �� 1<=� �>(� ��9 �(���(�@A ��B�;�, (� %�	C?9, %� %�D�!9	. E�����

2

*6

78

-

..

..

 ��$/�� ��E.Coli 0�� ;$E�D ���X K (�" �/ (� �Y�$Z" ��� :&" �� ;/ ���% (� �[��� �D \�]14 H�$1/  )0��� J$1���� 01��"

 ;� ;/ ^�1�%�) ;1�")_���� `��$�� �%  (C���a9 �" ���b ��( :"��� (� #�"�0/ c��4

 �'��� %�@!�Divergent genes 1&�9! (� �9>9� %�D 1?�9O PQR � P7S

 �9-T�( ��UU# V	4UO %�@?92?9�Reugulin ��'.�lac
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 �$�3���4�/ d����" ��Catabolite Repression ./ 01��" E.Coli01��" �%���   ^��/ i��1" � �� �$./ c�&" ��  

��F ��� jJ�3���$" ���� ��k  c�&" ��(�/��D ;/ ���"( �4 (�$/l m(�$/l   (�/��D .(� #�"�0/ n�/�� H�o" ^�� ��

C���a9 �" K�<�� m���� ��k  c�&" �� (�/��D ;/ ���"( �4 ��( ���� �9�

�9U	�() ��'.�3O��9�+�'O ��'.�

 ��'.� %�@!�lac 1&�9! %�D(9O9��'. PQR �P7S
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C��F �" j0�"�� ;p 0��F �" :q$1" H��� :r�� ;� �k��r ���"��9 �� �� H�1I�� �) ;���  ;� ;/ ���/ (�� ����$/�� ��

�B>'O �� �� \�'		]OPost translation modification  1�	?9�O�# ��UU# ��!�B�atabolite repression

%��, e	C;Attenuation ��	. 1!�,(�'OSignl transduction
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 ;/ ;$!� ^�� �� ;k�4 ��"  ���1F Z�� �����w4 �� �[�ax �qE   ��y ;���" ;� � �    ��$���I3 0F� ;���"(� ����

01��" ��.14 ;� �R� " �q" ��<�� z�� ;/ m0F�� �" j���� �!�3���$" :���I�" ��4�0�R/� �14   l�� #�� m0���":"��

��$/�E K�0/  m01/ �" j��") 0F� K0�   �{&X c���F ���� �� H��� ;/ ��"��   �����w4 ^�� �� j011/ \�]14 ��b�

C0F�� �"

1O(�'& h9� %�BT	, (9�#��Heat Shcock sigmaPfactor

(�� �!�; %�@!�House keping gene

 ��! � �BT	, (9�#��RpoS

1O(�'& h9� �9-T�(heat Shock Regulon
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���D�� (�� #� �� ^!�" m0�� �" j0�Jw3 �3��4 ;� ;� K (���� ;/ ���"()a21 framshift,(;"��� 0�$�9 ��9 J$1� ���  

 �0���r  m 0��� �"mRNA #� (� ^��4 �9 
��  � 0�3�4 ;� �<1" ;/ m���D �" K�<�� �4 �Y$" n�p��p �� mRNAm���D �"  

C�� ���." K�� ;p ;� �� ̂ ��4 �9 ^�� (� �!�

 ��9	� 3	lO�'.Fusion Protein1O(�'& h9� 3	lO�'.Heat Shock Protein

���� 3	lO�'.Similar Protein��UU# ��!�B� 3	lO�'.Inhibitory Protein
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 ���/ H�dE ���� ��( ���F � (� #� K�0/"���r�4 ����% "C���D �" ���X j��Y$�� ���"

��UU# ��!�B� p��9q��!(���� p��9q

�BT	, (9�#�� �	?9Os �BT	, 1�!) (9�#�� �� ���C�,�s 
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 �� ��$/�� H��� �D��3) (� 0d� �/0�� ;�b�E ��DNA%�E l��F �" 
 �F ��b� ��4�" �9  � (� ������ ;ZR� :��   .;Y�� 

 C0F�� �" ;p ��F �" ���� ��D ��� ������ ;ZR� �� ;/ ;�3 � ���r�4 ����%  (� �!�

�9� 1� %(��' ��r! ����. st, � �,� ��UD� �BO�;.

 (9O9��'. �� %'	;�O %�@!� %(��' ��r! u�'� st, � �,� ��UD� �BO�; �vPR��'� 1� .

�9� 1� ��	. ��!�9; �� %'	�9-> wq� � ��� 1� ��UU# ��!�B�.

�9� 1� ��	. ��!�9; E����� wq� � �,� ��UD� E�����.
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" ���aD K�� ��"�D��3) ��E �1���  "Superinfection immunity����� �� #��% J�3 H��� �$.�� " �q" �� ���4�� �� 

   ���� ;� �D��3)lC0F�� �" ;p c�4�" ���%�E �I�� �� �%�E 

  �	&�! � �q', � ��!� ��� ��U, E	. �� �# �,� %'T9#', %�D 3	lO�'. %��& 1?9-, 3	UAOL, OR %�( '  DNA|9-, � ��� �(�� 

 �� %(��' ��r! u�'� �� pt} � 	�! (� � �!9� 1� p~��DNA��'� 1� �9#', pBq 3�� %��(� %��� .

 'T9#', 3	lO�'.CI �� ��'# �9��; �-	,� � CII(9O9��'. ��� �9��; st, V	��r�'	5 p2� � �# PE ��'� 1�  .

 'T9#', 3	lO�'. %��& 1?9-, 3	UACI  (9O9��'. ��'# |��� st, �#PM 3	lO�'. |�~O� � �9� 1� Cro p
� � OR�� ��!�B� st, 

  (9O9��'. �	?���PM��'� 1� 

 %�( '  (9O9��'.  �	&�! � �q', � � �!� ��� ��U, E	. �� �# �,� ��UU# ��!�B� %�D 3	lO�'. %��& 1?9-, 3	UADNA|9-, � ��� �(�� 

 �� %(��' ��r! u�'� �� pt} � 	�! (� � �!9� 1� p~��DNA��'� 1� �9#', pBq 3�� %��(� %��� .
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 �� ���4�� �� ;1�JD K�0/"%�E ���w4 "C0F�� �" i�&b

�!9� 1� p��tO ���(�B	 '	5 u9! � �9~�� ��� �� � 1��9?) ':� (� ���(�B	 %�D ��9,

�!9� 1� p��tO ���(�B	 u9! � �9~�� ��'�� �� � 1��9?) ':� (� ���(�B	 %�D ��9,

�!9� 1� p��tO ���(�B	 u9! � �9~�� ��� �� � 1��9?) ':� (� ���(�B	'	5  %�D ��9,.

�!9� 1� p��tO ����� E@> u9! � �9~�� ��� �� � 1��9?) ':� (� ���(�B	  '	5 %�D ��9,
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C���a9 �" ���b ��( ��� \R���!" (� #�"�0/ ���1�m0���89 �� #�4��� �$�) ;� " �q"

��� 1� %'�#� ���9��'# (� �9>9� %�@!� ':� (� �D %'�#� (� 12	O9	 1�!) \����.

�U�rD ����� �	O9	 1�!) � �tr! �O�� ��D %'�#� �� %(�	r.

�9� 1� �� �� �	B,�. ��# �	
� (� �	O9	 1�!) ���( 1 �'~� ':� (� ������.

�'	� 1� \(9� ��!9� 1� �# ��D 3	lO�'. %�' �# 1��@!� (� E@> �-	,� � =9B�� ������.
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 �%rom 0���89 �� ColE1C0�� �" K�<�� �$�3�dE ;p   �� ���/�4 ;p j011/ 0/ 

��� 1� ��= �	B,�. ����O |'�U# %�' �# �,� 1U	lO�'. ��UU# �#.

�,� ��= %'��. h'
O %�' � �� 1� ��l-#9! ��UU# �#.

�U# 1� �	!9~� �� �� � �,� 3	, 1-# �	?9O ��UU# �#.

��� �	B,�. 1<�,�U� st, � ��9 �	O9	 1�!) ��UU# �# .
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 ���$�� �(�� 01���� �� ;/ �4 8!."DNA C��F �" ����� ��R���!" ;p ���1� ���� ��k  �R�"�$9�$�� ��$/��  �{r 

 1<�@�!� 3	lO�'.Terminal protein   V�'. �U.  %�@�!� � %���92	-� \(9� �  DNA ��U, %�' '���5) ��9Uq � � �9� 1� p~�� DNA

��'� 1� %��,�U!�BD e}9O st, � �U# 1� pBq.

 1<�@�!� 3	lO�'.Terminal protein   V�'. �U.  %�@�!� � 1r!=��9# \(9� �  DNA ��U, %�' '���5) ��9Uq � � �9� 1� p~�� DNA

  %�@�!� (� %��,�U!�BD �# �9� 1� st, � �U# 1� pBqDNA�'	T \(9� 10; .

 1<�@�!� 3	lO�'.Terminal protein   V�'. �U.  %�@�!� � %�	�+. \(9� �  DNA ��U, %�' '���5) ��9Uq � � �9� 1� p~�� DNApBq 

 %�@�!� (� �9? p	T�O �# �9� 1� st, � �U# 1�DNA��'� 1�  .

 1<�@�!� 3	lO�'.Terminal protein   V�'. �U.  %�@�!� � %'�,� \(9� �  DNA ��U, %�' '���5) ��9Uq � � �9� 1� p~�� DNApBq 

  %�@�!� (� %��, �U!�BD e}9O st, � �U# 1�DNA��'� 1� .
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  C0F�� �" ��0���89 �� �!�/ \$R�� �q� �I���� ;1�JD K�0/

�9� 1� 1?9-, �'� wq� V# 'Bq |9� � 3	r#9O �	?9O �.

�U# %'	�9- !� ��	 ��  ��	B,�. �}�� |9-, (� ���, 1� (��} �(  �	B, �..

 �'t 3	 �� ��� �	B,�. �}�� �# �( 1?9-, 'D �O ���, 1� (��} �( �	B,�.)1?9-, �'�(

�D� 1� E����� �( �� ��	 � Vr	�O E����� � �B# ��	B,�. �}�� |9?9, (�.
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0���89 0�1/ ��EColE1 6.4 Kbp H% (��D) � �� ���/ ;��4 (� 0d� ��  %*0���89 H�!F� (� #�"�0/ m0�� j��/ ���J4

C0���� ��$�/ /�� ��� H% � ��

�	B,�. �	.(�� '� p2��	B,�. 'B	�?9� � 'B�� p2�

�	B,�. ��(9; ��2� %9�-& p2��	B,�. 10; p2�
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 ���"() �� " �� �x�� \�Conjugation  ":�� �� ^���� ��") #�4��� �$�) ;� K �q" �%  ;/ 0���89 j01�� ;��� ^��

 �0���89 � �� K � ;���   m01/ �"0F�� ��� ;� �R� ;��� �) j0F z�� ;/ j��� �� �.�k �) K (�" �/��   "0���

#�R!�0�3�� "���D K �q".��D) 0k�  ./ c�&" �� ;����  � ���Z" ;!�4��b ��)Nutriuant Agar ( ����� ��+t

 �0" ;� ���I�$��� ;k��652*-./ c�&" �� j��/ 0F� ����/m0��F j��� ./ #�4��� �$�� 
��  � �� � ��   ��� 

 C0F�� �" 0���89 K�0/ � ��

��� 1� ��!'	� ��9, � �9'� p��& 1!9-#.

��� 1� ��UD� ��9, � �9'� p��& 1!9-#.

�U# 1B! ��( ��# �	
� (� 1!9-# u9! �	D

��� 1� ��!'	� ��9, � ��UD� ��9, �� �	B,�. |���!� �� p��& 1!9-#.
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C0F�� �"  i�&b ;1�JD K�0/

����. 3�� � ��!9� st, ��!'	� |9-, ��BD �� �( 9	O��9 !�# '	5 �	B,�. �� |���!� �O �U�� 1� (��} 9	O��9 !�# �	B,�. "}�9� 1�� (�

 |9-, � |���!� �	-�}Mobilize�9� 1� ��C� 

.

 159� VD  ����! ��Conjugationp��tO ���(�B	 '	5 %�D ��9, � �U!�9O 1� �!(�� �9>� ���( 1�	t� (9-� (� �# 1��D�	B,�. �# �,� 3�� 

�U!�'� 1� �D �	O9	 1�!) �� 1�	,� e	� � ������ wq� ��!9�.

.��	! �(9� �� V# ����O %�' 1-	?� 3�� ��!(��! 1-	. � %��	! � �U�� 1� 1>(�; ���5 �}�� �# �t�� ��'� %'�#� (� \��C�� (��;�, p	?� �

 159� VD pBq %�'Conjugation��� 1�  .

.%�' ��	! �(9� �� V# ����O %�' 1-	?� 3�� ��!(��! 1-	. � %��	! � �U�� 1� 1>(�; ���5 �}�� �# 1CU� ��'� %'�#� (� \��C�� (��;�, p	?� �

 159� VD pBqConjugation��� 1� .
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    ;���� ��k  K0� m01F�� #p�/ ���/�4�� :�� �� j011/ /�F ��d{X �D�Chi    or   X   ��� ��q� K�� ;� ;/   Hots2

potsC���� H���� ;� �� �0"��9 ;p m01F�� �" � �d" 

1t	#'O9! �U�)'� (� �����
�3�	�(9Cr!�'O |�B�&� E�����

'4! �(9� �� |���!� ��q�9	r#��r!�'O |�2B�&� E�����
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C��F �" j0�"�� ;p 0�� ��� �� �% �qE� H�q$�� �) ��   01/ �" ���w4 ��k �y� �� ��14 ;/ �� ;��D ;� �!�1!4 �]� (�

�!�O9�Mutant 

3	��� 1T�C�)Domain shuffling

�	<��9� %�@!�Mosaic genes or chromosome plasticity

 |�U-#clonal
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 �����/�<��/ �� �x�� \� :�� K�<��  ��Conjugation;� K �q" ����% z�4�4 ;� ;/ 0���89 � ����� j01�� ;��� 

^���� ��")amp  ^�R��"���/    kan0��� #�R!�0�3�� ;� K �q" �% ����� j0���D ;���    0F�� �" ���� ��Nal�� mj��� 

��D) 0k�  ./ c�&" �� ;����  � ���Z" ;!�4��b)Nutriuant Agar ( ����� ��+t �0" ;� ���I�$��� ;k�� 652*-

#�4��� �$�� 
�� ;� �� � ��   ���)0��� #R�R/0�3��   ^�R��"���/ m^���� ��") (j��/ 0F� ����/m0��F j��� ./

C0F�� �" �% K�0/ � �� ./ c�&" ��

�U�� 1�  3	-	, 1+�) � ����� �� p��& �	B,�. �� %�(��  ��� �D 1!9-#.
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