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

� '��2���) 456�#%�7�� �� �$%�&���% ./���	 '������ 	� ��8 #%�7���	 � �1�8 ��(9 :(�/�$ ���% ��6� <=

'($) �� ('62�7 >��2�	 �	 	2?2� �62�7/���	 ��2� @72� ��A��������5�� %� 'B�*C� #�$ /&��� �$

#�*8� D��� :�$E
�? '9�  � �$'� /�62� �$-�� �	 ./�2) :�+6�F� �  E� %� %�&���% <G�"� #�*8�� �  !� � ��

 !�� �  ����Anoxybacillus flavithermus �5�� �	 �?�&�� !�� H� �(�I-�  �	 � #%�7�/? ��) #�*8

E. coli  ��27BL21  J&8�� !�K�� �  � L��C*7� #�*8�  !2�G :�/* � �	 ./) <2�8PCR% <G : %�&���

 /��M� %�&���% <G ��N5� :%�2���*56� O��P %� QR7 � ��N5� � #%�7�/?/) �  S&��2�8 .$��� �T <G '(�

 �2*8� � %�&���%+a21pET ����� %� >	�B*7� �  ��	�/U� #�$NheI  �IoXhV�"*�� � W�U6� :  X�8��2� �2*8�

 #�*8�  � E. Coli  ��27BL21 �  ��  ���7 �  Y25+� � ����� 'ZZC� #�$�(���� ./) !�K�� #�

����� #�$NheI � XhoI  ��� �  <G � /) '[��PPCR ) !�2BA���� :S&��2�8 ��? QR7 � ��N5�./  �	

 !�K�� O��P %� S&��2�8 �K�*� :�����Colony-PCR 8 <G '6�2� -��+� � /��M� >/) <2�/).  4,�[ \��*�

� >/) <2�8 <G '6�2� ��6��� %� Colony-PCR 	�2� <G � ��� %� '8�[ :� #�$%�&���% �  �]72�� ^�*C� #�$

Anoxybacillus flavithermus .	2   

��0	%� :�;�$" flavithermusAnoxybacillus   :S&��2�8 :PCR%�&���% :  

1- '(�)2�  /)�� Y�&)��8�A�% >��� : :<=�� >�a���	 :���� !2�b >/5���	 :'7�&)�)��� :<��.  

2-  ���	�*7��A�% >���.<���� :�)� :<=�� >�a���	 :���� !2�b >/5���	 :'7�&)  

* :V2dA� >/&A�2� aghamaali@guilan.ac.ir 
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 -,;=, 

 Q&?Anoxybacillus  #���	22  � ��2�

2 �7� ��2���% �8  �	 >	�*A� �2P � 

�(�I'� ���� !�� H� #�$/�2) )Goh et 

al., 2013.( 

���2 #�$Anoxybacillus  >/(b �2P � 

����>	2  45) #� �	 �� '����	 e�2, �  :

>��K�%#�$  >/�	 >��28'� /�62� '����2� � /�2)

 -�� :>�=b �  ./���	 �� �2R7�/����2� �
A� �$

>	2  !��"� ���� � :  '6�J� �� <� �	 �$pH 

 /)� 'N&9'� � /&&8'� #%�2$ :#%�2$ /&��2�

'  � #���*9� !2�G ./&)�  #���*9� #%�2$

Anoxybacillus ���7 !2�G �  �
A� �$

Y2��7� >��28 �$�� <G '6� �7�#�$  �]��U�

 �+)� � ��  �	 >/&&8UV � f�  #��	 :pH #�$

 �	 #/�7� � '�����<��$ 4��8 '6�2� #���	 :

) /&*A$ '�GMandic-Mulec et al.,  

2015 .(A. flavithermus WK1  %��27�#�$ 

 /)� #��	 >	�/U�) >	2  4��2���65-55 

 �?�	'*��7: (	��� ��2� -�  %�#�$  Q&?

Anoxybacillus��2� ��&� : #���	 �8 �7� #�

 '�2�G 4��8 '6�2��7� )Wang et al., 

2014.( ��2�#�$ Anoxybacillus  i=9� 

��2� ���7#�$  >	�2��9Bacillaceae /��� :

 /��%=�/&*A$  �Geobacillus�$  Y�7� � 

'�G2��� 16SrRNA J�  �  �� �$�
) -���

 Q&?Anoxybacillus /���	 )Mandic-

Mulec et al., 2015.(   

�   >�a��� %� >/�� �7	 �  e�b=P� Y�7�

 >	�	CAZy1 %� '5� �$%f��/�$ /�%25��� :4 

e��/�$2 �8 >/&&8 ��6��/�$ '(���� >��� �$

/&*A$ 8� %� j�U6 '�k��#�$ ��(�)25���� :'�

'�k�� � 	�5�(b >2U� :��*9�7#�$  %� ��*A 27

 ���(*� �a�/5�'�/�2). �a�	 #	��2� �	 ��� 

>	�2��9 -� ) #/+  �7 ��*9�7 /&���#�$ 5  �

10�����	 '&��a��? �A���5� � (2  -� )

>	�2��9#�$ 5 :7 :10  �11 �$ �  (�$�
) 

) /���	Naumoff, 2011 �$%�&���% .(

)EC3.2.1.8����� ��(? %� (#�$  '62�7 L��9

/&*A$ �8 @72� Q&? Anoxybacillus 

/�62� '�/�2) � #��*A 27 <��$:  �(���

<=��% <�$��� '62�7 >��2�	 �	 	2?2�  �7�

)Petersen, 2010( �8 45�*� %� D-  '��$%2���%

 �7��*  #/�%25��� /�2�� O��P %� �8- 1�4 

4Z*� �a�/5� �  /&*A$ )Jia et al., 2014.( 

>/�n�� ��*9�7 <=��% �(��� �8 '��? <� %� #�

                                                           

1- Carbohydrate-Active enZymes 
Database 
2- Double Displacement Mechanism 
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 ����� #	��% 	�/+� <� ��6��/�$ #��  :	��	

%�&���%�/�� 4�
� %� %�&���%1�*  : - 1�3- %�&���%2 :

�B6� - L - %�/�%2���2�2&� ���3: �B6� - D - %�/����282��4: 

%��*7� <=��% 4�*7�5 /�7� E�6��� � %��*7�6 

	�2� %��� �7� )Juturu  and Wu, 2014.(  %�

����� -�� -�  /�%25��� >	�2��9 #�$%�&���% :�$

%f��/�$ 117 :��$%�&���%'  �8 /&*A$ '"�"[

 ',�Z*9� #��*A 27<� �$ <=��%�7�.  -��

�����>	��� � EI28 ��*9�7 :�$ /���	 #�

)Collins et al., 2005.( �  Y�7� 

��
)7#%� #�$ %�&���% /&I #��  >/) !�K��

/) '+7 :'����*8�  ��6�
�	 !�(� � #�$

 �	 � /���� ���� ��*9�7 �	 >/) �]��U�

�����  �  ��*9�7 E�14  E� � �*  �UB,

 #�$��*9�7 :<� �	 �8 /�� �7	 �  �B6� p�����

) �6�
�	 '(8 	�/+� O��P %� !�	5  �  (	/b

) /�	2  >/) 4Z*� �a�/5�Paes et al., 

2012����� �	 .( #�$ /�7�2&��� :%�&���%

 >�a��? �	 E�*�6���8 �6�
�	 <�2&b �  e����2��

�*)�	 ���� V�+�:  #����6���8 4(b 'P

                                                           

1- Endoxylanase 
2- β -1,3 – Xylanase 
3- α -L- arabinofuranosidase 
4- α- D- Glucuronidase 
5- Acetylxylan esterase 
6- Ferulic acid esterase 
7- GH11 

:�����	 '&����? <2�7��2a�B�288  - �8

 rB[ #��2��'�	2)9 ) Petersen et al.,

2010.(  � ���� �  !��"� s�2�� >k�� �  �$%�&���%

��	 #%�7���	 0��&, �	  � '��2���) '���1 �

456�#%�7>	�*A� 	� ��8 ( /���	 #�

)Goswamiand and Rawat, 2015.(  �	

 ��(9 <	�8 /�B7 #��  �1�8 � H2I �+&,

�1�810 �>/&&8 /�B7 <�2&b �  �$%�&���% % #�$

'*A�%11 -���8 #�? � 12  >	�B*7�'� 	2)

)Sanghi et al., 2009.(  e�+6�F� <2&8��

 :#��/��� :'(���� ��6�+� <2����� #	��%

 ��*9�7 � #/�7�2&��� '6�2� :S&��2�8

��8 #�$%�&���% '6�*A��2� %� #���A �$  !�K��

�7� >/) )Motta et al., 2013 ��� ( S&��2�8

 %�&���% <G V�7 �	 ��  -�6��2009  �	

Anoxybacillus flavithermus E2 :!�K�� 

) /)Wang et al., 2010.(   

 -�� �	��� J$�k�  %� %�&���% <G#�*8�  

Anoxybacillus flavithermus  � L��C*7�

 <2�8/). 

  

  

                                                           

8- Configuration 
9- Retaining catalysis  
10- Pulp paper 
11- Biobleaching 
12- Chlorine 
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 � �%
,>���?  

����� #�$NheI  �XhoI  �8�) %�

Thermo Scientific '(���� �T$ #�� 1: 

DNALigase-4T W�U6� !�K�� #�� 2  %�

%�*&��� �8�)3 /��%=� :+a21pET  ��?

 �8�) %� <��  � S&��2�8Master Mix 

PCR, Invitrogen:  %� /��%=� L��C*7� ��8

� <G�&�7 �8�) '62562� <%� �8��� DNA4 

)SM0313 ���� %�*&��� �8�) %� (/) .

 #�*8� Anoxybacillus  ���H� �(�I %� 

-�5�� �	 !������ ��) /)  #��  �

<2�8 %� #%�7E. coli  ��27BL21  >	�B*7�

./)  

 
 @%!5��%DNA (,
'	   

�2]&� �  :!2�G L��C*7� #�*8�  

Anoxybacillus flavithermus  @�U� �	

 �(C� >��Zb #��[ /��? ��83/0  :/,�	

 ����2  <2*R� :/,�	 ��275/0  ��/7 :/,�	

 /���85/0  �  /,�	pH 7  #��	 �	 �60 

 �?�	'*��7 	���>	�	 ��8  %� '�2�8 E� ./)

 �  >	�8 /)� #�*8� 10 '��� @�U� �*�6

                                                           

1- Digestion 
2- Ligation 
3- Fermentase 
4- DNA Ladder  

J�� � 4"*&� ��816  #��	 �	 �b�760 

 �?�	'*��7 	���5�))� 200 (�"��	 �  ��	 

 %� /+  ./) � 25��16  :�b�75 ) �"��	9000 

(�"��	 �  ��	  #��	 �	4  �?�	'*��7	��� :

 G2�B��*��7 /)�  4,�[ H27� � 250 

%��8�7) ��6 ���  �*�6��5�� 7/6  :/,�	Tris-

HCl 50 '��� :�f2�EDTA 50 '���� �f2� 

pH 7 :(50  ��%���6 ����� �*�6��5��

)2'���'��� �  !�� � (�*�6150  ���  �*�6��5��

 e�*7� ��/73 �f2� �  pH 2/5 ���u� /)  �

80  #��	 �	 �"��	37  �?�	'*��7 	��� � 25��

QR7 ./) 12 �*�6��5��  V2�U�SDS 20 

 ���u� /,�	 /) <2�A��R727 �1  �	 �b�7

37  �?�	'*��7 	��� �$ � � 25��15 �"��	 

E� H2����5�� ��  :/+  ��[�� �	 ./) >/��9�I

500 4&� V2�U� %� �*�6��5��-!�����8-

) 456� 4�������25:24:1���u� ( /) :5  �"��	

 � v2�C� '���� � 10  �"��	  G2B��*��7

)9000  (�"��	 �  ��	 QR7 ./) �  '��� 0���

 >%�/�� �  ./) 4"*&� /�/? H2����5��8/0 

� ��[�� %� >/�� �7	 �  '��� 0��� �K[ :4


 :>	�8 ���u� 	�7 V2����������E�  �	 �b�7

 #��	20-  �?�	'*��7 	���>	�	 ���� /)  �

 #��	 �	 /+ 4  �?�	'*��7  	��� e/� � 20 

G2B��*��7 �"��	 )9000 (�"��	 �  ��	  � /)
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 ./) �*C�� ��	 '��� V2�U�2  0��� �K[ � �� 

 V2���� H27� �  :4
� ��[�� %� 4,�[ '���

97  /,�	 � ���u� 	�715 #��	 �	 �"��	 4 

 �?�	'*��7 	��� G2B��*��7)9000  �  ��	

 (�"��	 %� /+  ./) �*C�� ��	 '��� V2�U� �

 H27� �  :V2���� ��C
�30  H� �*�6��5��

 �U, %� <�&�(P� #��  ./) ���u� 	�7 >���2�	

 %���� VG #�� �  !2�G L��C*7� V2ZU� :��8

 E�./) >/$��� /,�	 

 !�A
�#��$�%# B��'� �;��" ;" �	 &��'
$" �  

 ����� !�� %� >	�B*7� � Gene Runner  �  �

 #�*8�  %�&���% <G '6�2� Y�7�

Anoxybacillus flavithermus WK1 :

) ����� #�$�(����Tm 65.6°CY25+� � ( 

)Tm 64.1°C '[��P ��% w�) �  :X���� �  (

:/�/)  

 

5ʹ TGAGACGCTAGCATGGAACCTTGGGTACACATCC 3ʹ 
5ʹ GAGCGCCTCGAGATCAAGTCCCTTCCTCCTA 3ʹ 

 
 !�K�� %� Q�PCR�*��� ��N5� '�G �+F� : 

 %���� VG #�� �  ���� ����QR7 �  '�G �+F�

 '6�2� -��+�./)  �U, %� <�&�(P� %� Q�

�B*7� 	�2� S&��2�8 #��  %�&���% <G :'6�2� >	

.���� ����  

 @�U� �	 :�2*8� 4��[ #�*8� LB1 

'R�� #��[-���7 ./) >	�	 ��8  %� Q�

 �2*8� L��C*7�)<G�&�7 �8�) ��8 � ( :

V2ZU� PCR x6�9 >��($ �  � #%�7

+a21pET  #��  .���� ���� '(���� �T$ 	�2�

/��%=� � <G :��  �U, /��M�  �  >/) �T$

 %� >/) �T$ e�+F� � '7��  %���� VG #��

!�K�� #��  ./�/) L��C*7� VG  W�U6� J&8��

                                                           

1- Luria Bertani 

 '62� �
A� '(����2  � 1  �T$ �2*8� #�� 

/) �*��� �]� �	 %�&���% <G � >/).  V2ZU�

� !�K�� #��  ��,��=  W�U6� 	�2� !�2BA���

.���� ���� >	�B*7� 

  

 �� C�"!�
' �
�"� (������ ��
D�'%!�

 �!�"��E. coli  

 ��� �  #�*8�  �  X�8��2� �2*8� V�"*��

 ./) !�K�� '���(�)10  V2ZU� %� �*�6��5��

 �  W�U6� J&8��100 V2�7 %� �*�6��5�� #�$

�28�� V��� ./) >	���� /+*A� 45  #�� �"��	

 �  � 
� '����[ y2) !�K�� �2]&�1  � �"��	

30  #��	 �	 ����z42  �?�	'*��7 	��� � 25��

) 4"*&� 
� #�� �  V��� ��,��=  ./)5 
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 <	���� %� Q� � (�"��	900  %� �*�6��5��

 @�U�LB '*�� /���:E��2�   �	37  �?�	

'*��7	��� E�) )200 ��	 �  :�"��	 2  (�b�7

./)  %� Q�5 B��*��7 �"��	G2� )5000  �  ��	

 �	 H27� :(�"��	50  V2�U� %� �*�6��5��

'R�� #��[ ���� �  QR7 � 4[ '��� -���7

4"*&� /)  ���� �16  �	 �b�737  �?�	

'*��7 	���./) � 25��  W�U6� /��M� �2]&� � 

 �  X�8��2� �2*8� V�"*�� � �2*8� <��	 <G

:#�*8�  Colony-PCR ./) !�K�� %� Q� 

'�2�8 %� X�8��2� �2*8� L��C*7� #�$ �
N�

 @72� >/) V� �1Colony-PCR <G 	2?� :

 @72� >/) L��C*7� �2*8� �	 %�&���%PCR 

 -��+� #��  X�8��2� �2*8� QR7 � /��M�

'6�2� !�a��� �8�) �   V�7��/).  

  

E���'  

#��$�%# �	 !�A
� � �
'	 @%!5��%  

 %�&���% <G '6�2� Y�7� � Anoxybacillus 

flavithermus WK1 'ZZC� #�$�(���� :

!�� %� >	�B*7� �  Y25+� � ���������� Gene 

Runner QR7 ./�/) '[��P  #�*8�  !2�G

45)) /) L��C*7�1 >/$��� �8 �2P <�($ .(

'�.�7� 'a*A5) /��� #�*8�  !2�G 	2) 

 
F
� 1:  �!�"�� #% �
'	 @%!5��% #% F:�G ;'��

.-*��I, ��
, A: (�

�
, �#� !"��, DNA .B :

DNA  �!�"�� #% �;� @%!5��% (,
'	

Anoxybacillus . 

 
:<G ��N5� �2]&� �   J&8��PCR  � 

 !�K�� :#�*8�  >/) L��C*7� !2�G %� >	�B*7�

 V2ZU� :<G ��N5� /��M� #��  ./)PCR  #��

 	�2� %���� VG45)) ���� ���� '7��  B2 .(

 #�*8�  %�&���% <G >%�/�� �8 '��K�� %�

Anoxybacillus flavithermus WK1 :

1080  %�  �B?	2  �*��� ��N5� �+F� ' ��%�� :

 �]� 	�2� %�&���% �  O �F� <G >%�/�� 	�	 <���

�7�. 
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F
� 2:  #% F:�G #��$�%# �	 ;'��PCR  ��� !�

.-*��I, ��
, �!�"�� �
'	 A : ��?;'�� �#� !"��,

(�

�
, DNA. B :#��$�%# -���� !�A
� ('	 -*I/. 

 
>�=b � :  V2ZU� :'���� /��M� �2]&� � 

PCR ./) '6�2� -��+�  QR7 ���7 H� �	

Expasy � �  #/��2d�82� '6�2� '6�2

'6�2� ./) �(?�� #/�7�2&��� #�$ #/��2d�82�

 45) �	 %�&���% ����� #/�7�2&��� �3  �{���

 >/).�7�  

 �  -�d���� �  4,�[ '&�d���� '6�2� QR7

 %�&���% <G �(?�� %� >/�� �7	

Anoxybacillus flavithermus ��27 #�$

WK1 :DT3-1 :SK3-4  �KU2-6(11)  �	

���7 www.ebi.ac.uk/Tools/clustalo/ 

�$45)) /) ^�	�4 \��*� .('� <���/$	 

 '6�2� �]� %� :�+6�F� 	�2� %�&���% �����

) #	��% ���A  �$�
) #/�7�2&���92  ��96 

 %�&���% �  (/,�	�27� >/) '7��  #�$	��	 .
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Abstract  
The thermostable and alkaliphile xylanases are beneficial industrial enzymes 

in food industry (bakery and alcohol production or fermentation industries) 
pulp-kraft, and pharmaceutic industry. Xylanases hydrolyse xylan (the 
hemicellulose of plant cell wall) and produced by different kinds of 
microorganisms like bacteria, fungi and some algae. In this study, xylanase gene 
from thermoalkaline Anoxybacillus flavithermus was isolated from hot spring of 
Meshkinshahr (Iran) and was cloned in E. coli (BL21). At first, total DNA was 
extracted from bacteria. PCR was then accomplished and xylanase gene was 
isolated and amplified. Amplification of xylenase coding gene was confirmed 
by electrophoresis.  Cloning was performed by digestion of xylanase gene and 
pET21a+ by restriction enzymes (NheI and XhoI), following by ligation and 
transformation to E. coli (BL21). Finally, the results were confirmed by colony-
PCR and sequencing of selected colonies. PCR and sequencing results, 
demonstrated a high similarity between xylanases of Anoxybacillus species with 
xylanase of this study. 
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