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Ktedonobacter racemifer) C)� (3-2 ����� 3�BJ� .(

 �� 		��� 3		� ���		2 3		� K���� ��		E* �		�� ��
L�		)�

������  ����� ��DNA   *� ����� �	�� ����(� * M�

    ����	� N	6"� �� .�
�?� !*���*�� ���-�� ���(� ��

������  �DNA  3��	) ���� ��     ����� 3	��' 8	� ��	�

   	�� OA�	�� &	�� ��' * C)� ��
�   ��	�� ���	?� ����

) C)�43��) ���� ��  0�L� ���
Q 3� .(    R	6�S� ��	�

�����					� T�					U�*� T�����6�V��					)� ��					� 

(Staphylococcus aureus) T�				���*��6�*�@  

 T�
���												�(Prochlorococcusmarinus)  *

6U�			� =			?�����@*��)�  �J�			�(Streptomyces 

coelicolor)  �� F��1   ��	E* OA��� ��� CDE �G�

���) �7-5.(  

 �����	� !��� ���� 8Y�� 6�� C6Q    CB	?� �	�

�������� 3�  ����� ���� ��1�  ��DNA  ��

� �� ��"

������ �� �������� �� .C)� ��  �����  ��DNA  ��"

��

� �� � &�Z�*�@ �   �	� �7 �����98    9	� �	���

 �����	�*�@ �� 3� J�7 �� K���G� �� �� �� !���    �	�

���-V !��� )� �� �����	� N6"� �� ����� &�� * C   �	�

 �*�715-5 � ���� ) �:��8.(  

C1?\ �� ](�   ��	�DNA      3	� ��	

� �	� �	�"

RNA     �	
���) ��	

� �	� �	�" ���rRNAs  tRNAs  

Small nucleolar RNAs  *Spliceosomal RNAs (

� ?���*� C1?\ ���) 3� J�7 �� .���:   �^ ��	�

�� �
��� ��) +,�� ���    �� �� ��	� ��	_61Q 3� ���

���� C)� J��� * (���     	?���*�  ����	: ���	_� ���

1� � �Q�� .���:  CB?� ��:DNA  ��	

� �� ��"  �

   9	� 3	� &�Z�*�@DNA     ���	�� �	� 1�5�	?� `�	B���  

�� ����E�� 9��_� * '��a�@) ���� ��9.(  

��*�  6��	_�  N	J�" ��  �����	�  ��	�  ���	1��  �� 

F��� ������ � !��� C)�  3	�     �b�	� ���	�� �� 	:��

0�(V ��"     &���	@ ���	�� * !�	�� ���� C)� �� * ���)

� �� N?�  �	:�� ) N	?� ��  c	)��  �����	�  �	� �� 

���) ������*�@  �	� *  	�7  �����	���  �	� ��  0�	5��� 

		5V� �� )HGT �		� Horizontal gene transfer( 

� ) (�
���10      3	� ��	� e�	M� 3�	f�V &	�� ����� �� .(

������ ������ ��  ����� 8Y�� !��� 3� ���   �	� ���

8Y�� !���  ��: g�-� ) ���11  hS	-� ��*��� ���  (

������ &�� ���E� 3� C)� ��:  '��� !��� �����  ��

����     �� �� ����	(� ��	�� �i	' �� 3	� ���  " ��	�  �	�

 ���� C	)� �� �� ��� ��*�f  ) �	��13-12   &	�� �	� .(

������ �� ](� ��  0�7 ���1�� ��� ������  ��  !��� �

       &	�� �� ��j	-� 0�	L� 8	� .C	)� ��	��� \�� k���

 �^ !��� 3� C)� ��>J !��������_���  3
���27/3   �	G�

� ��m��� .���� ��� CDE     &	�� �	� �����	� 8� 3� �*�

������ �  !��� � �*�7 �����3000  ���  �
� �� &�Z�*�@

 �*�7 ������ &��1600 ��

� �� ��  .���� &�Z�*�@ �

�� �� ����� ���(�    �� ��	� ��	_61Q  ������ &�� ���

���� C)� ��  3� ���2 3� K���1116    +,�	� �� ��	Q
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 A2� &	�� �� ���D�)� .C)� 3�V� ��� 3�    ��	�� ��	Q

  &	�� p����@ �� ��554� ������ * p���^ 3� G�?�
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���(� HGT  (_���J��� )�
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��G�?�� 3� ������  �	� �� �^  '�	��  	�  �	

� * (
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E��QA2�  3(J�M� &�� !�o�� Cj   ��	��100   3	��'

���1�� ������  C��) �� V���� ���� 3� ��NCBI 

)National Center for Biotechnology Information( 

u1E     �	� �� 3��	) &��	
Y 3� &�� 9�J� 3� .�: ��*^

J��� 3��'   ��	QA2� ��1o� ��  �: ���618   3��	)

   8	� 3	��' �� �� V���� ���� 3� 3� ��^ C)� 3�

3��) ���) * +�S��� 3��)   ��  3	��' �^ 3� g6(�� ���

� .���: v��� 3(J�M�u1E ��QA2  �� ��: ��*^  �	�

3��' � : ������ 9��������  � �� ���	(�  !���   ���	(�  

&�Z�*�@ �� *  ����  +,�� ���DNA   ��

� �� ��"

�� s����  �� ���	(�) ��        (��	� C	DE �	G� �	� �� �	�

 ��*�		4�  t�		4�     ����		�) =D
		� * ��		���� �

			� 			�  ���			BE� ����			�  * ���			���� ����			�

 C��									) �� .��									� (9									�V*�U�*�_��

http://genomes.urv.es/HGT-DB  u	1E ����  ��*^

 ���(� 3� `���� ��QA2�HGT  ���D�)� ������ �� ��

   ����	�� 3	� `�	��� ��QA2� * �:  �DNA   �	� �	�"  

3��' ���� ��

�    cB��	� u��	
� �� ��� 3(J�M� ���� ���

.��^ C)� 3�  

���� !�				� �� �				�  ���				V�SPSS 3S				?�  �19   

)version 19, SPSS Inc., Chicago, IL * �: ���* (

 p*� �� ���D�	)� ��      G�	?B1� N��	f ���	�^ ��	�

Pearson  t  * 95�							?�One-way ANOVA   

)One-way analysis of variance   * 9	�64� ���	� (

 .C		V�' ���		\ 		)���050/0 < P 3		� ���		
Q wM		) 


(� ���� �� �m� 3�V�' �:.  

  

���	 	
  

������ &�G����  !��� �80/1 ± 18/3     ��	� C	DE �	G�

8Y�� !�J����� �1)A@�_��� * ��� ) &���580   C	DE

k��� =�
�6����� �������� * (���  ����	�� &���   !�	�� �

)44/9     �	��� &�G��	�� .�	���� ���� �� (��� CDE �G�  

C  +G  �			��00/13 ± 33/45  �� 3			� ��			� �			���  

8/25 ��*� �� �			��� �1			)A@^ ��*�   �			� !�			_���J^  

8/70    `�	B��� .��	� ��x�� �_�
�)��V �������� �� ����


(� ������ &�� ����  ���� * !��� �C  +G  ����-�

) ����'001/0 < P������ F���V� �� 3� ���2 3� K(  �

 ����  !���C  +G  .=_(J�� * CV�� F���V� ���  

�� ���(�  �� ��524   !�J�	���� �1)A@�_��� �� ��Q

 �		�8474   .��		� �		�x�� �_�
�		)��V �		������� �� ��		Q

�� ���(� &�G����  ��� ��1650 ± 3013  )��� �� .���

  ����		�� * �� ���		(� &�		� `�		B���   `�		B���  !�		�� �

		
(�     �		���' ����		-� �		�x�� *� &		�� &�		� ����  

)001/0 < P ��*�	4� .(  &�Z�*�	@ ���		(� �  �� �		�475 

   �		� !�J�		���� �1		)A@�_��� �� ��		Q8414  �� ��		Q

    ���		(� &�G��		�� .��		� �		�x�� =�
�6����		� �		�������

&�Z�*�		@  �		�� �		�1652 ± 2772   `�		B��� .��		� ��		Q
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(� ������ &�� ���� &�Z�*�@ ���(� * !��� �   �	� ���

������ c)�� ��: ) ����' ����-� ��001/0 < P.(  

�� ���(� '�
���@ ������ �� +,�� ���   ���	?� ��

      �^ ���	(� &���	-�� 3	� ���	2 3� KC)� ����1115 

  �� * C	:�� ��E* ��>J !��������_��� �� 3� ��� ��Q

23       &�G��	�� .C	:��� ��	E* �,�	� �� y�	�  3��1�

�� ���(�    +,�	� ��	�4/78 ± 0/156    `�	B��� * ��	�


(� ������ &�� ���� � �  C	)� 3� +,�� �� ���(� * !��

) �		�^012/0  =P �		��� .(DNA  �		�� ��		

� �		� �		�"

    �^ &��	�1� 3	� ���2 3� K��� ��-� �� ����� '�
���@

5  ��� �^ &���-�� * (=����� T������@��)� ��) ����

50    �^ &�G��	�� * ��	� (��>J !��������_��� ��) ����7 

± 14  	
(� `�B��� .��^ C)� 3� ����    &	�� &�	� ����

 ����	�� * ��x��    ) �	���G� ����	-� !�	�� �560/0  =P .(

�� s���� &�G����  !��� 0�2 �� ��72 ± 949   �	� �� ��

  N	���� 3� s���� &���-�� * &���1� * ��� ��� CDE �G�

786 &�U�� A������ ��   * �	���1226    ���	��' ���	?��� ��

s���� .��� �� 
(� `�B��� �� ������ �� ����   ��	-� !��� �

) ����380/0  =P  	1� 3	� 
(� &��� .(     �	� C	D' ���	�

������ F���V� �� s����  !��� �     �	� s	� !�	�� 0�2 �� ��

� ���� .��:  

 ���(�HGT  ��82   ����	-� * ��^ C)� 3� 3��1�

   3	� K���� ���	�� '�
���@ ��� ��x�� &�� ���(� 3� �:

� ���2  ���(� &���-�� 3595   T����*��	) ��) ��Q

 ��� �^ &���1� * (���
��*�U�6   �1	)A@�_��� ��) ��Q

  	
(� `�	B��� .��� (=����
@     * �	�x�� &	�� &�	� ����

������ ) �: ����-� !��� �001/0 < P.(  

����		�� `�		B���   * ���		�V� ���		���� * !�		�� �

      * C		V�' ���	\ 	)��� ���	� �	�� �����	� _���	J��� 


(� `�B��� 3� �: ����-�   ����	�� &�	� ����   * !�	�� �

 ���� ��				E* �����				� _���				J��� ���				����  

)014/0  =P   ����	�� &�G��	�� 3	� ���2 3� K(   �� !�	�� �

�����		� ��*�		4� 3		� ��		� �
�		:�� (�		)* ��		���� � 

)c���			: _���			J��� Q�			
�� �� 			� ���
			?@ (  

)87/3 ± 92/1(  ��-�� �� ������ ��� ��� 3� ��*�4� � 

������ ��*�4� �
�:�� )������ ��� 3� �� 8� c���: 
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Abstract 
Background: Increasing number of bacteria, which their genome is sequenced, leads to wide spread 
utilization of this data. Use of genomic information is possible through the simultaneous application of 
bioinformatics and bacteriology. Bioinformatics study of pathogenic bacteria indicates significant 
variation in genome size. There are several hypotheses about the reason of this variety as well as the 
relationship of fundamental processes of bacteria and genome size. This study aimed to investigate the 
relationship of genetic characteristics and behavior of pathogenic bacteria and genome size.  

Methods: The genome sequence data of 100 species of pathogenic bacteria were collected from 
different sources. The association of genome size and some characteristics of pathogenic bacteria was 
evaluated. Data were analyzed using SPSS19.0 statistical software. 

Findings: A significant relation was observed between the genome sizes of pathogenic bacteria with 
regard to some genomic features including the percentage of G + C content, the total number of genes, 
proteins, pseudogenes, acquired genes and some behavioral and ecological characteristics of bacteria, 
such as mobility, host range and breathing. Gene distribution and percent of non-protein-coding DNA 
had no correlation with genome size. 

Conclusion: There is a high DNA flexibility in pathogenic bacteria, and the size of the DNA is 
decreased during the evolution. This may lead to loss of some genes and less often acquire genes. 
These factors cause a reduction in the number of proteins and G + C percentage of bacteria which may 
account for their habitat limitations. 

Keywords: Genome size, Bioinformatics, Base sequence 

 
Citation:  Pourmand MR, Pakbaz Z, Rahimi-Foroushani A, Ohadian-Moghadam S. Evaluating the 
Correlation of Genome Size with Behavioral and Ecological Characteristics in Pathogenic 
Bacteria. J Isfahan Med Sch 2014; 32(307): 1824-31 

 

Original Article  


