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)�&�'�	 ('��� :22/7/1392- *'+, ('��� :23/10/1392(  
�/�03  

 �&��,����4&5'�� ��6 ���8� �;�� <�= $�>�� �� �4? @���A <#� ��B�BC� ��� ��4�?� �	 D%���A �  ��6
�E� F#�G? $���H#��� D>��� $��� � �6 �6� �A 	%#I� J�4�?K 5�H��, � �6 LMN J�6 ��&�' O���4& � �6 �K ��6  J�6

�6!����  �� �	�P��� ��K �6  �Q��? ����R�? ��� �$S . � �$�U�, ����8� 5'� JD%���A ����8� 	�'� <�= � ����
���P� ����	 *�� �	 F'V ��6 D? �� $4�W6 D�'�?�K ��6 �8� �WP� � ��P�� �	 $4����$���+!� �XY� ��� . 5'� ��

�B�8 � F���� J
��� �A �� Q��? ����8� �$4��K DZ���4& ����8� � �6 � ['� �W'�B? ��%?� �� DB'8 �� �6
�K ���K 	��	 ����W� ��I6� J$S�� <6�& �6 .��!'�, �� �	�P��� D? D%���A ����8� ��6  �$S ��� �� � \�I%� �	 $����

D6��K � ��B�BC� ��&�' 5']K �� 5�BBC? $'�I� ����W� @I� DI#� ��6 .��!'�, �� �	�P���  �	 D%���A ����8� ��6
�?���^�� �	 ��_ D=��� ��6 J�]� ��6 ^��$�? �?� '+,�� `�4�N� � ��� �	�� .�	 ? 5'�a>�b�J  D��� 5IR
��!'�,  �� D%' Jc�� "��A D����8� ��6�	���� 5'� ��!'�, � ��6 D&b? ��_ D����8D?	�S.  

  
���� !/�	� !�":  J@���?��P����� JD%���A ����8���!'�,D����8� ��6 ��_�4?�� J  

  
��I#� ���d�]�:

IRGSP, International Rice Genome Sequencing Project; RAP, Rice Annotation Project; MSU-
RGAP, Michigan State University- Rice Genome Annotation Project; RIS, Rice Information 
System; OMAP, Oryza Mapping Alignment Project; SSR, Simple Sequence Repeats; QTL, 
Quantitative Trait Loci. 

  
* ^�HW? �$4W'��:rabiei@guilan.ac.ir  
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78                                                          (�8Db��� � ��� :��!'�, � @���?��P�����  ��_ "��A D����8� ��6)c�� �	��? �b>�a?(  

��/�  
 �$S h��� �A�>�4%� $S� � ^�dC? , "�i�� D&b?

� �� D��MN $�>�� �	 c� �� \��i ��j�? �� ��S+� �6	
�N�� �� $��' L'�j&� .5'� �?� � $�>�� L'�j&DI�  $����

$S� �� �� ���� ��!G��, kd? ���$44� c�� $S��. 
D��MN ��� � ���] ��?��� )FAO(  �� �� ��� �	�I� "���

 ^��2030  ��� �	 �� $'�� c�� D��MN $�>�� �	��?
��' L'�j&� D��4� ��$B?kd? ���� ��!G��, �� $  ���$44�

$S�� )FAO, 2010( . � D�W'� ����4& @���A D�$4M?
 D'���� L'�j&� ��� D';�� \�W���,*��  ��6����  ��_

��	�$  �*�� 5'� l�P#� �� *�� �� �6 D�4� ���� ��6J 
��I� J��P�� ���� � L4� �� �?��B?  � �$�� ��6�_ 

$��� ���� D'���� � ��� ��$S $6��] "���� �.  �	 5'�
"��A �� \��= ����8� �;�� ��$B? �� ��� D>�=  ��6

D>��� �A ���� ��b>�a? J�$S D��'�6  D%���A m�4� � h���
 �� 5�BBC? �� �$SL>�f �6' � �'j�� J��]n ��f D

 �$?K��� D��'���D%���A ����8� �$4S�� �� �� � 
)Youens-Clark et al., 2011(. 4? �� D'�N �&� ��E

 J����8� �;�� <�= 5'� �� �4�M� �	�P��� � �i� �	
��!'�, �� �	�P���  � ���R �?� D����8� ��6

`�4�N� ��� '+,�� . ����8� � [��4? �� ['� D���	
��!'�, l'8 �� ��b? � DI#� D����8� ��6J  ��%?�

�	�	 ��&�' F�� D�= � 	�$C?�� ����  ��� �� $'$N ��6
D? <6�& 5�BBC? $4�. D�o'� 5�S�	 \�>	 �� c��  ��6

	& �� dC4?� ��f "�A ���I�?  �� L�� �� DI��,
120000 @f�� p���W� "��A ���$�� J���I� 	�$= Mb430 J

 ra�#%S $4fD  D6��� J"��A �	�� $�s�#Z'	 � ;�� p���W�
��� ^$? ���� ���4� �� �b>�a? ��� 
��4? )Jaiswal

et al., 2002(.  �� c�� ���� D%���A ����8� �� D���	
c�� 5�BBC? ��� �M4�J  ��� �%#� '�� 	��? �	 ��B�BC�

 �	����] ��6�����_  $�P? j�����J �'�  ���$�� \�>	 ��
t�j� "��A ���� 	�'� 	�$b� � ��_ �	����] ��6J D>���  D��'

���� 5'� �� ����W� "��A \?�� DI� E�$? �6 ��$S . k8 ��
!'	J ���� �	 �A �V�P= �;�� �N�	 _ ��6 � ��

���� 5�� �A D�V�P= 	%#I�  @'	j� �$����'�] �� ��6
�8� �� �$S h��� ��u�� �� D%' "��A ��� 5'��	����] 

A ���]�� 	��? �	 ���6��K ��I�Id� 5�&� ��� J"��
O���4& \�W���, � �A 	%#I� ���� �	 �6  $�P? ��W��� ��6

�$S� )Ware et al., 2002( . ���?� �� ��� \�>	 5'� ��

 �%4'� � ���� �� ����W� D#�� m�R�? �� c�� J5�BBC?
�	�	 ��i 	�] l�BC� $��J  ���4� �� �� c�� !'	 ����W�

 �	����] ��6��� '�� ��� ^$? ���� @'��_ D?  � $4��	
 D���	 $4?���� ['� � ���KB�BC� � ����8� ��� �

 �$S "����D? ���� 5'� ��� $4S��.  
 5'� �	JL6�o, ��!'�,  D����8� ��6 ����8� ���=

 c�� "��A �� Db?�N � �	�P��� 	���? J����8� m�� E� ��
��P��J $S D��� � �W'�B?� vZ� �  �� D%' 5'���b?

 �	������, 5'��!'���6  �� ?� �	 ��_ D����8� �	�o� 
 D4b'GrameneJ  D&b? �	�	 �S �K �� �	�P��� ���S �

��� �$S.  �MN �	 $����� R�= �>�B? �%4'� $�?� ��
��!'�, �� �	�P��� � D'���4S ��� D%���A ����8� ��6 

J��	���� BBC?� D#�I%� ���dC� ��'�����	 � �
��S� ��6 J@���A J�A�>�4%����  $�P? ������� � �A�>���

	�S [i��.  
  

4�� � %����"   
��!'�, L6�o, 5'� �	���8� ��6� ����8� ���= D

L6�o, �� \��=�4�?� �	 $'$N ��6 D%���A F#�G? ��6
���� �� Q��? ��_ ��6) � $���� �� @' ���4� �� c��

��_ �	����] ��6��� '�� ��� ^$? ���� (�$S D&b? $��
) ^�$N1 .(��!'�, �$��� �	D>��� �� Q��? ��6��A ��6 "

��!'�, 5�4UI6 � c�� ����WN ��%?� �� D'�6BLAST 
D? <6�& 5�BBC? ��� �� ��� �$S �	�	 r�R�� $4'�I�

) ^�$N2 .( *�� F'b� 5IR 5�4UI6�A D'�!��,J 
��!�� �?��� ���= ��6  �	 �A D'�!��, ��� Q]� ��6
c�� D? D&b? 	�S) ^�$N3 .( D&b? 5IR �M��� �	

D����8� ��!'�, �4?�� )Gramene( �� D%' ���4� ��
��!'�, 5'���b?*�� r�R�� �� ��_ D����8� ��6 ��6

D? ��]�	, ��!'�, 5'� �	 ���WN F#�G?	�S . 5'� �	
D? 5�BBC? LG� [��4? � m�� J���WN ���S �� $4����

�4�?� �	 �4?�� ��!�� D����8�"��A ��f DP#�G? ��6J 
? ��6�W? JD%���A m�4� JD%�>����5�H��,J ��B� J�A-

 ��6��B� JD%'j�& � D%���A  JD>��� � D4��? ��6
 J�6!����QTL�6  @' 6 �	 F#�G? ��$4�W? � [��4? �

�4�?� 5'� ��$��S �4SK J�6.  
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������ #�$� ���� !$�5�� !�"  
�#_ 5�>�� c��  ��8 �� �K D?��A D>��� �� ��� ��

$S D'���j?� \?�� .L�,  �	 6 c�� "��A D>��� v'��
'� ����N �%���,�)japonica( �  �%'$4'�)indica ( ^�� �	

2002 $S ��4? )Goff et al., 2002; Yu et al.,
2002(  ^�� �	 �K ^���	 �� �2005  \?�� D>��� �	��?

c�� "��A �%���,�A ) <i�Nipponbare ( �A�, Q���
5�� D>��� D##I>� c�� "��A D��' )IRGSP( $S ��4? .

��!'�, D����8� ��6  ��WP�)Annotation databases(J 
 	��? �	 D����8�D>��� ��%? J�6 ^$? JD�A ��6  � D�A ��6

��C�R��D D>��� �����d] 	��? �	  ��C�R�� p�ub� � �6
^$? ��� �	����  D�A ��6��  ��!�� @' 
>�i �	

����8�'��� DD? � $44� )Childs, 2009(.  5�S�	 ��
"��A \?�� D>��� ����8�J D? 5�BBC? �8� $4���� �	 D���

�� E� 	��? "��A �����d] 	��? $���K ��	 . 5'�
����8�J �A 5��b� \?�S �+�j?� ��6� �+�j?� �_ �� 
5�H��, �	����] 5�4f 5�]�� � �6  <�E4� \?��� JD�A ��6

D>��� J�$44� D>��� J���%� ��6  �	�� ���%� ��6)SSR( 
5����� ��$B? �- 5'�����)GC( ��� .����8� Æ�& 

D? �'��Kj'� D=�8 ��� $4����  D>�%>�? ��6!���� � �6
$��S �	�P��� j�� )Mochida and Shinozaki, 2010( .
��!'�, 5'� "�I� �	  D>��� 	��? �	 D#� ����8� J�6DNA J

�A �WP� � ���]��  �6��� <6�& . �� ���K ��BLAST  ��
�?��� 5'�M� �� D%' ���4�  ����� ����WN ��� �6

]�4S J��� �$S �� E� 	��? D>��� l��a� � ���WN ��%?�
 �� "��A �	BLAST ��!'�, 5'� �	 j�� 	��	 	�N� �6 

)Altschul et al., 1997( .��M&  �� D����8� [��4?

 �	 J$���	 �� �K �WP� ��%?� � c�� "��A D>��� ����8�
 ^�$N2 '������ �$S �.  D#�� [�4? ���WP� c�� "��A 

)Rice genome annotation(J \?�S  �A�,�WP�  "��A
c��  �'RAP )Rice Annotation Project( J �A�,

�WP� "��A �>�'� ��!���	 c��D ��!���?  �'MSU-
RGAP )Michigan State University-Rice 

Genome Annotation Project ( ����8� <�W�� �
c��  �'RIS )Rice Information System (D? S��$4 

)Childs, 2009(.  c�� "��A D>��� ����8� J[�4? �� 5'�
��!'�, �	 
��� �� ��  ��6RAP-DBJ RGAP  �RISe 

'���D? � $4'�I� .5�� 5'� �	J QB&  ��!'�,RISe  �� ���
>��� ����8�'��� �� �%'$4'� ���� c�� "��A DD? �  �	 � $4�

 c�� "��A ����8� ���= !'	 ��!'�,N �%���,�$4�W6.  
 �4?�� ��!'�, D#b& �GW� �	)Gramene, #38, 

August 2013(  "��A D>��� ����8�21  ��_ ����
) \?�S11 c�� ���� ( ��� �$S �'���
)www.gramene.org .(��� �'5 ���  �GW� �� �4?��

58 Ensembl D? �	�P��� $4� )Flicek et al., 2009(. 
��B� � ���� D>��� p�?�� ��6 ' �A�, �� �4?�� J�$S D��

l��a� ��B� D�4� c�� ���	� )OMAP) (Wing et al.,
2005(J  D%'j�& ��B� �$��� '�d� �� ���O. 

rufipogon � ����� ����� "��?�� 3 O. brachyanthaJ 
O. nivaraJ O. rufipogonJ O. barthiiJ O.
glaberrimaJ O. minuta CCJ O. officinalis � O.

punctata I6 j�����% D? $4� )Youens-Clark et al.,
2011( .  

  
  
  
  
  
  
  
  
  
  

 ^�$N2- ��!'�, �� ��WP� D����8� ��6 '��� �� c�� "��A D>��� ����8�D? � $44�  
Table 2. Rice annotation databases that represent sequenced rice 

genome information 
��!�� Ç�	K  

URL
D����8� ��!'�, "��  
Database name

http://rapdb.dna.affrc.go.jp/RAP-DB 
http://rise.genomics.org.cn/rice/index2.jsp RISe 

http://rice.plantbiology.msu.edu/ RGAP 
http://www.gramene.org/Oryza_sativa/index.html Gramene*

http://www.ncbi.nlm.nih.gov/ NCBI*

http://www.phtozome.net/Phytozome_info.php Phytozome*

* ����8� c�� � �������� '�� "��A'��� j�� �� �6D? �$44�.  
* Represent genome information of rice and other species. 
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 D����8� ��!'�,NCBI  D?��A ����8� �� D#?�� [�4? j��
D? $S�� .��!'�, 5'�J ���� �� �	�'� 	�$b� D?��A �A�,  ��6

6��� � �����N�� ��� �	� �'�I� �� D  ��6��� 5�� ��
'��� �� �M4� JD>���A�, �  c�� Jv�W,�$����K D?��A ��6

)O. sativa japonica (��� �	�I� �P��� ��n � .
 5�4UI6Phytozome  ��E4? �� D����8� ��!'�, @'

�W'�B? ��b>�a? \�MW� ��� j�� ��6��� D#?�%� � �� . �	
Phytozome v 7.0 �	 ��%?� "��A �� D��25  j�� ����

 "��A ���K �6 D>���  � 	��	 	�N� J��� �$S �WP� � D��'
�	����] E� �� ��6��� 5'�  �	 D�A ��611  D�A ���

��� �$S �$4� $��.  
6� ����7��  

��%? F��  l�i	 ��6���]�� D'�!��, � D�A ��6
���4'� - ��j���K �6J 	��	 "�� �A D'�!��, �' F�� 

)Itoh, 2007(. �A �$S F�� ��6J  ��b>�a? Ç���
? ����� D�����C? � D6�!�'�?�K$4�� �'j��  \?�%� ��6

>�%>�?D����ZW��� �	� 
Wf� J �6)Transposon 
tagging( L'�?�K ���6 '��K j'�� �6 	�� $46��] . �� D%'

��� �A D'�!��, ��6J � ���?K ����8� �� �	�P��� � ��	
�A �� �$?K ]�4S ��6��� D#�i �$S �� )Hirano et al.,

2008(. �?��� ��M&  Q]� ���� �� �� D'�6
)Online (D? "���� �� c�� �	 �A D'�!��,  �	 J$46	

 ^�$N3 ��� �$S �'��� .  
�8��$9 ��
��� ������

 �4?��)http://www.gramene.org(  ��!'�, @'
����8� [��4? �� ���K D���	 ��%?� �� ��� Q]� D

��B� J��b? � l�i	 ��B� JD%'j�& � D%���A ��6  ��6
"��A J�6!���� JD>��� � D4��? 5�H��, J�6  J�6QTL � �6

�W'�B? �'j�� ��6��j�� 5�4UI6 D? <6�& �� ��  $4�
)Jaiswal et al., 2005 .( �W'�B? ��%?� J��!'�, 5'� �	

��B� �A ��6 Jc�� \?�S �4�?�� �	����] <M? ��_ D?�
 	�N� "����� � k;�' J���� J��	��f J�N J"$4� J��n

	��	 . \?�� � [?�N [�4? @' �4?�� J5'� � ����
���� m���� ��� D����8�  ��� c�� ��6) ^�$N4 .(�	 

R�= ^�=J �A�, �4?��  ���%I6 �� �� ��� D6�� ��
 ��!�'�?�KCold Spring Harbor\�� ��!���	 J 

)Cornell University(  �5I��� c�� )The rice 
community( D? ���	�  	�S(Jaiswal et al., 2005) . ��

 "�I� 5�� �	 ��!'�, 5'� J5�BBC? �� ����W� 	�B���

��!'�, D� ��_ D����8� ��6 ��� ��I6  \�>	 �� 5'� ��
���� ��� Db?�N ����8� � 	�'� ��6 �� 	 ��!'�, 5'� �

���� 5'� �� @' 6 ���  	��	 	�N� �6 )Childs, 2009; 
Mochida and Shinozaki, 2010 .( ����8� ����WN

 LG� �	 �$�#� ��I#� �	� 	��� l'8 �� �4?�� �	
['� ����WN )Quick Search(  D#�� �CP� �	 ��

	��	 ��iJ ��%?� ��� '+, . �� �$S 	��� �� 5�4UI6 ��4?
WN��� )Search(  E� 	��? LG� `�G��� �) LG� p�È?

�6!���� (D? j�� �$�#� ��I#� �	� 	��� �  ���WN ����
	�	 "���� �� . �� ������ D���	 �>�M� ��� p��]�

 ����8�J��!�� ���� �� D#�� �CP� D=�8  �	�	 ��É� ��
� �� ��� �$S �D? D�=��  LG� D#�� �CP� �	 ����

� E� 	��? 	�I� `�G��� �) \%S1.(  6 �	 ���WN ���
 �	�P��� LG� �K Ê�dG? �$�#� ��I#� �� $'�� LG�

	�I� . ^�$N5  �	�I� �'��� �� LG� 6 ��� ���? ��I#�
���.  

 ����)Genomes(  
��I6��P� �� ��8 \?�� �4?�� J$S  ����8� 5'�

��� �	�	 ��N 	�] �	 �� c�� "��A . J�4?�� ��!'�, �	
 *�� �� �A � "���?�� ���]�� �V�P= ��j�? D���

 "��A \� l��a�)Whole genome alignments ( ��
 �� �	�P���Ensemble  	�$= ���20  "���� D6��� ����

W? l'8 �� �K �� D���	 ��%?� � �$S �
http://www.gramene.org/info/docs/compara/an

alyses.html#blastz ��� �$S <6�& .��� J5�4UI6 
A �]�	 <��� ��%?� JD#?�%� Q���� r�C� Ë�	 �� D�

 "��A ����8� �� �	�P���������6 c�� Oryza
glaberrima  �O. sativa )indica  �japonica(  ��� �

��	 	�N� !'	 ���� $4f 	)Youens-Clark et al.,
2011(.

 �0�;�� <�8�)Genetic Diversity(  
 ����8� ���= D%���A m�4� LG�K ��6!���� D#>SSR J

RFLP JAFLP � SNP � ����8� j�� QTL �6D?  $S��
"�A 	��? �	 D��C�R�� �� <��, J��n Jc�� ��6  J"$4�
'��� "����� � v�W,�$����K����8� 5�4UI6 � �	� � 

��� DZ���4& ��n � c�� j�� D? 	�N�? �K �	 $S�� . �	
J�B�B=  ����8� \?�S ����8� 5'�K ��6!���� D#>

SSR JRFLP � AFLP  Jc�� ��� DZ���4& ����8� �
 � DZ���4& ����8�SNP  ����8� � ��n ���SNP 
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 ^�$N3- ��!�� �?��� ���= ��6  c�� �	 �A D'�!��, ��� Q]� ��6
(Hirano et al., 2008)  

Table 3. Websites include online programs for gene prediction 
in rice (Hirano et al., 2008)

��!�� Ç�	K  
URL

��!��  
Website

http://www.softberry.com/ FGENESH+  
http://www.cbcb.umd.edu/software/jigsaw/ JIGSAW 

http://ricegaas.dna.affrc.go.jp/usr/ RiceGAAS 
http://servers.binf.ku.dk/agene/ Agene  

http://augustus.gobics.de/ Augustus 
http://www.genezilla.org/ GeneZilla 

http://cbcb.umd.edu/software/glimmerhmm/ GlimmerHMM  

 ^�$N4- c�� ��� �4?�� ��!'�, �	 	�N�? ����8� ��$B?  
Table 4. Information content available in Gramene database for rice  

82776 �6!����  Markers  
2713�A �6  Genes 
8646  QTL 

1582245�H��, �6Proteins 
102��B� �6  Maps 

350  ��� �W?45420 �A  
350 Rice Pathways for 45420 genes  

�6�W?  Pathways 

1617 � !���� � c�841 "�A <��,  
1617 Rice Markers and 841 Germplasms

m�4�  Diversity 

�GW� �� ��&� �#39, 2014       .                        Adapted from ver. #39, 2014.  
http://www.gramene.org/species/oryza/rice_stat.html

  
  

  
 \%S1 - �4?�� D#�� �CP�.	��� l'8 �� �4?�� �	 ����8� ����WNLG� �	 �$�#� ��I#� �	� ['� ����WN �� �' �

l'8  ���WN ��4?��%?� ��� '+,.  
Figure 1. Home page of Gramene. Searching information in Gramene may via entering keywords in "Quick 

Search" section or "Search" menu.
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 ^�$N5-  �$�#� ��I#� LG� 6 �	 ���WN ����4?�� ��!'�, �� 
Table 5. Key words for searching in each section of gramene database  

���? �$�#� ��I#� 
Permissive key words

���WN �4�?��
Search category 

!���� "��)$4��?:RM237�'C104(���� m�� � 
Marker name (example: RM237 or C104) and species type

��!��  
 Marker 

 �P� "��)$4��? :Amylose Content(�P� \�I� J)$4��?:AMCYN( �P� m�� J)$4��? :Quality(J
 �P� k	��? ��I#�)$4��? :Amylose Content (Apparent \�I� J"��?�� ���IS J�A�%4�> ��� J

QTL � �$S ��4? ��6QTL accession ID )$4��? :AQB001(  
Trait name (example: Amylose Content), trait symbol (example: AMCYN), trait type 

(example: Quality), trait synonym terms (example: Apparent Amylose Content), linkage 
group, chromosome number, published QTLs symbols and QTL accession ID (example: 

AQB001) 

QTL  

"�A "��  <��,)?$4�� :IR36("�A ���IS J<��,)$4��?:RA4968(!���� "�� J)$4��?:RM22 (D�A ��%? �' 
Germplasm name (example: IR36), germplasm number (example: RA4968), marker name 

(example: RM22) or gene loci

 D%���A m�4�  
Genetic diversity 

J"��?�� ���IS J�A \�I� �' "��� �P�... 
Gene name or symbol, chromosome number, trait and etc

�A  
 Gene

 5�H��, "��)$4��? :granule-bound starch synthase(�A "�� J)$4��?:waxy( ���� "�� J)$4��? :indica �'
japonica( <i� "�� J)$4��? :IR36( D����8� ��!'�, �	 5�H��, �K Ê�dG? ���IS JSWISSPROT 

)SWISSPROT accession number) ($4��? :BAA01272.1( Jm�� ID  D����8� ��!'�,SPTrEMBL 
)$4��? :UGST-ORYSA(���IS JGenbank GI  �Protein_ID  

Protein name (example: granule-bound starch synthase), gene name (example: waxy),
species name (example: indica or japonica), cultivar name (example: IR36), Specific 

number of protein in SWISSPROT database (SWISSPROT accession number) (example: 
BAA01272.1), SPTrEMBL database ID type (example: UGST-ORYSA), Genbank GI 

number and Protein_ID

5�H��,  
  
  
  

Protein

���� "��)$4��?:japonica("�A ���IS JO����A �' <��, 
Species name (example: japonica), germplasm or genotype number

"�A <��,  
Germplasm

�' ^����A ���4� J�$4W'�� "��PubMed ID 
Author's name, journal title or PubMed ID

[��4? � �;�B?  
Literatures�

����� DI�� )$4��?: Zea maysJdays to heading�defense response(Jaccession  �'ID Ontology 
 E� 	��?)$4��? :TO:0000303 (�' �D?�� k	��? )$4��? :Culm length �' panicle) .(�N�� :"�� \�I� � 

�� �A DI� ���� �� ���4� ��I#� LG� 5'� �	 �$�#� 	��� 	�I�(  
Nominal term (example: days to heading, defense response and Zea mays), accession or 

Ontology ID (example: TO:0000303) or synonym names (example: Culm length or 
panicle). (Note: gene name and symbol can not be entered as keywords in this section) 

D�W6 D��4S  
  
  

Ontology  

  
D? "$4� ��� $S�� . �� �� ��%?� 5'� D%���A m�4� LG�

D? ������  ����É� �� $6	K��%? �	 �� D#>  D�A ��6
�' @' 5�� �	 ÍG�? "�A $4f  L'�?�K @' �� <��,

 Ê�]$4'�I� �$6��?.  
�"$�5� )Pathways(  

�4?�� D����8� ��!'�, J�6�W? LG� �	J  ����8�
 �� �� �� c�� �#IN �� ���� ��6 D%�>����? ��6�W?

DddG� ��!'�,  �EcoCyc )Keseler et al., 2009( J
PlantCyc )Zhang et al., 2010(  �MetaCyc 

)Caspi et al., 2009 (5�?Y� D? $4� . �	�i ������
	�� $46��]J ��M& �A  D%�>����? �W? 6 �	 ���	 ��6

 ����	 5'� �� ���&�'�	 $44�. W'�B? ��%?��  5'� 5��
�A � �6�W? �K ��I6 ��6  �6 j��	��	 	�N�.   

=�>��$� �" )Proteins(  
 ����8� ���= �4?�� D����8� ��!'�, 5�H��, LG�

5�H��, �� ���b?  �4�?�� �	����] �� �$S F�� ��6
D? D����8� ��!'�, �� �� $S�� SWISSPROT-

Tremble ��!'�, � ��� �$S ���K	� !'	 <M? ��6 . 5'�
? 	���� \?�S ����8�� D>�%>�A �;�dC?  �' �6

5�H��,  �K �	 5�H��, 6 �� D%'A�>��� ��6$4'�& J�6
� ��jN� � ��� ���	5�H��, �����i \C? �� D>�#  �6

D? J��� $S��.  
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6� �" )Genes(  
�A LG�  �K �	 �� ��� ���b? [�4? �4?�� �	 �6

D? �A 	��? �	 Db?�N ����8� �� ����  �$S F�� ��6
�&�' D���	 ��_ . �	 D��C�R�� \?�S ����8� 5'�

�A 	��?  � �6K\> O���4& �� ��I6 ��6  ��P� <M? ��6
&��? F#�G? �����d] 5�4UI6 � D���� � $S� JD%'A�>�

<'���j'K � D'��I�S��� ��6	%#I� JD%'A�>�'j�&  �6
D? $S�� .D? LG� 5'� �	 �� D����8� !'	 ��  �K �� ����

	� �$�, D���	J D>��� J��B� ��� ��bi�?  J�6
"�A J�A �;�dC? �$S F�� �K �	 �A �� DI��, ��� J
��? ��I#� � [��4?D? Q $S��.   

 �?�8@ �;5")Ontology(  
�A�� @' \?�S LG� 5'� �?��  ��� �$�#� ��I#� ��

�W'� <�6�P? �� <E4? ���]�� @' ���� �� ��  D��4S
��&� ��i <6 ��4� �	 $�� .L'�?�K 	�$b� L'�j&� ����6 

 6�E� 	��? �	 	�'� ����8� $�>�� �K D, �	 � v%�?��A
�A \�#C� � �'j�� � �6 �6 �� �	�P��� �� ���� JDZ���4& �

��É> ��I#� �  �$S ^�4�)Ontologies ( ���R
��� ��&�' �����J ����8� <�E� <�= 5'� �'�J "��  � �6

DP#�G? ��I#� ��  ��I6 �� Ë��? "�MP? @' ���
��S�	 ���� 5�� �W'�B? � $�� �	�I� \%�? �� �� $�� . 5'�

D? ������ �� �� ��%?� 5'� LG� �A �� $6	  �' �6QTL 
 �$�, Q��? ��P� �' D?����K l'8 �� �� Q��? ��6
 �	 	�N�? Ë��? �$�#� ��I#� �� �	�P��� �� � $4'�I�

D? LG� 5'� ��!'�, �	 ����  �� F#�G? D����8� ��6
�]�	, ����8� ����WN . D����8� ��!'�, �	 ��É> 5'�

\?�S �4?�� :Plant Ontology (PO) JTrait
Ontology (TO)J Gene Ontology (GO)J 

Environment Ontology (EO)  �Gramene's 
taxonomy ontology (GR_tax) D? $4S��.

�7� � �"$���7� �")Markers and Maps(
D? ������ �� �� ��%?� 5'� �6!���� LG�  �� �� $6	

 ��6!���� �� Db?�N ����8� �� �$�#� ��I#� �� �	�P���
	��? ��B� ��� �	�P��� $44� �$�, D���	 D%���A D��' .

���� Y�4? J!���� "�� J�6!���� �I6 �����  �D��M&  ��
��bi�? '��� ��B� ��6�$S � J��� D'jN ����8� �?�  �  �

\?���  ���P�? !���� m�� �� ��W�D?$S��. 
QTL

 LG�QTL  	��? �	 �$�P? � [?�N ����8� ����	
QTL��6 D'���4S  �	 D���� ��P� �� ����W� ��� �$S

D? ��_ ���� �	 $S�� . ��� ���� $��Y�QTL ��6
��%? � ��P� �4�?� �	 ����8� m�� �	 6 ���=  ��6

��B� D�A D? D%���A ��B� ��� �$S D��' $S�� )Ni et
al., 2009( .��bi�?  ��6QTL��6  ���� "��A ��� c��

N p�?�� �%���,��� ���#�  �� ��I6 ��6!���� l��a��K �6 
��� �$S Î��4���.   

A��8�  ��/8;5� �)Literature(  
 5'� D���	 ��%?� �4?�� D����8� ��!'�, �	 LG�

D? <6�& �� �$S 	�4��� [��4? � �;�B? �� ���K $'�I� .
'��� � ���� J���WN �� v, �� Î��? ��dG�? � [��4?

J�8��? D? ��? 
>�a? ���� J5�H��, \È? D����R�? �� Q
QTL J�A JK J\>��&�' LMN�6��B� J  j�� �� �6!���� � �6

	�I� �$6��? . �� ��� 5'� LG� 5'� ����%?� !'	 ��
6�W?��!'�, '�� �� D���	 ��� D'�  D����8� ��6
 \È?PubMed ���? ��!�� � J�8��? ��� �$S �'��� 

�� \'�I� ���� �	 D?���� ? [��4�� E� 	��?  ��!'�, ��
���+���� D#�� �$6��? � I�	�.  
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Abstract 

Advances of technology and the speed of genetic researches have enhanced genetic data in 
different fields like nucleotides and amino acids sequences, genes and proteins functions, mutants and 
their phenotypes, markers and etc. In addition to its volume, genetic information is complex and has 
subtle differences in the experimental manners which can influence on the quality and interpretation of 
the data. Thus it is crucial to describe and categorize the data related to genes and its phenotype 
information in the way that rapid and easy comparison of them be available. The use of genetic 
databases can help researchers to complete and update their researches and it awards them of the latest 
acquisitions of the science. Application of genetic databases in research for cereal is prevalent in 
recent years. This article will review databases which offer comprehensive information of rice genome 
and then one of the most usage cereal databases will be introduced. 
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