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8$@*�� (�� #� 200 (TP  ��0�  �0-� 8�  ���$023  U��J03  ��0� 

9	� .-1�� 8, �) 8$�	��$� ��)  40�:" �� ��  40�R�" ��  H0T� #� 8�  �0-� 

���$23 �@-V) .WMR �� 8�  �0-�  ���$023  X0'��  90V�" .��  90"�'��� 

�26� #� >�, ��) �-� ��	
�� �$P� �"��� . ��	
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�	 � ��<� 9�a& ���  ���0R 1  40� 
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����@� �-� �	
��� �� Z�P�9 �'58� 8��-) 9	� �� .A�Z����  54-0�M3 
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�'�� 5E��� 4�R�" � W�) �'�	�@�  �0�  �$0� � ��  540����  .�/01� 

(TP ��$� \" %�!"� �� ��3 .U�� �'�T" 9TP  .�/01�  5(0TP 
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4�R�" � ��$� \" �� �$qR r"� >m-�  40� DNA ��  4-0��  7�0� 

�� �$� .r"� �-K� 4� DNA ��  4-0��  ��  >0m-�  590	�  s@0	�$2< 
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�� ���� � �� 9��R �F  ��0"��  s@0	�$2<  �@�'�0D ����.  0�pe�  �0� 

42R� � g�h �� n�e+� A��K 
�� ��B"�  �0�  �$0� . �0-K� DNA �� 

4-�� 4� n�  4-0��  >'�0B�  �0�  5�$0�  r0"�  ��0P  ��0�  ;0&��  0��`� 

s@	�$2< �� ��3 .4!�-" � 58, �@C@�  �0��h  90	�  40*  40m/1� � 

8$e�2t�, ��  �0��� )19-18( . W�0)  40Z���� �  50=�R  ��0�Z�  8�J0�� 

9�006�m-?� � 9�00	�VR U�� HRM �� .�/001� ��00<� >00��R 
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(00TP ��00) d002-/� �� 8� HBB 5�00"�$� #� ��b001'��#, n00�-"� 

8�-	����� ��)J�� 8�T+6� (G) ^�P ���, �� � DNA �� ���+-	� #� 

9000�* %$��000'� u��000�� �000� >�Z���$-000	� 9*000� ��"#�000	   

)IsoGen Co, Netherland( v�/-	� �'�3.  

5�'�D �R�[ 9TP ��-�� ���$�  w$0��  40� 8� HBB #�  ��0b'�D 

���00&a[� National Center for Biotechnology Information 

)NCBI (900<�'�� st00	 � �00� �00)�'�D �00� ���+-00	� #� %00"  ��J00<�  

4.09 Gene runner )http://www.generunner.com (R�[� ��  .  

 40Z�K  �110   ) �#�0� 90+Pbp   �0'Base pair��00"�3� �� (  �

 00\" ��$00� (00TP5   00�'�D #� ���+-00	� �00� ��00) �00R�[ ��00�5   

 >��00000000000000000�'3CTCACCTGGACAACCTCAAG'5  �

'3ACATCAAGCGTCCCATAGAC'5  �� (@00*�� .�00� 00�pe�

 H0000!Rµl 25  ���0000Rµl 5/2  <�0000� #�X10.5 µl 5/0  #�dNTP 

)Deoxynucleotide triphosphate 5(µl 75/0 MgCl2 0000) #� 5

 000�'�Dµl 5/0 5µl 25/0  #�Taq DNA polymerase  �µl 3  #�

DNA  �µl 17 ) �� %�!"� �J�"$'� g,KBC, Iran.(  

4��"� � PCR ��  #� ���+-	���b-	� ��x$ )TC-XP-G  A�$06 4� (

'n D 42R��( 	��$��"��8$ ��� ��� ºC 95  A�� 4�5 K��4:   st0	 �

35  >��� 4?yºC 95   A�0� 4�30 "�z 0�54 ºC 60    A�0� 40�30 "�z 0�54   

ºC 72  A�� 4�30 "�z�4 $[ 5�T-"� �� � 0'>  #�0	�  �0T-"��'  ��ºC 72   40�

 A��5 K��4: �[� �$\@� 4� .�� �P��8�@    %�0!"� 9C06 #�PCR5 µl 3 

 A
$mC� #�PCR �� ��  #��3, ��1   �$0P� .�� #�$<�-e�� �6��

�)�"��� bp 110 # ��'  �$"UV )Ultraviolet  -0	�� 8�01" (�   %�0!"�

    9@0	�$2< r0"� .�$0� ��*Green viewer )Afratoos, Iran  90TP (
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��)�1� �  T� #� �0Z� .9<3 ��K ���+-	� ��$� �)�"��� 40@  #�0	�  �0�'L 

 (@*��PCR5 �� ���+-	� #� ��b-	� Rotor Gene Q5 (@*�� HRM  ��

 H00!Rµl 10 ��00R� µl 5  -00V�HRM5 9/3 g, RNase-free  �00�

* #� ���+-00	�00�9 Type it )Qiagen Co,Germany 5(µl 3/0  00) #�

�D'�  �µl 5/0  #�DNA  %�!"���  .  

4��"�  ��b-	� ����R �Rotor Gene Q      :�$0� 0'# �0� 40�

4002R�  400���� 8$�00	��$��"� �ºC 95  A�00� 400�5  st00	 5400:�K�  

40  >��� 4?yºC 95  A�� 4�10  54�"�zºC 60  A�� 4�30  54�"�z

ºC 72  A�� 4�10     4-0�� 8�0* %03 402R� n' �� 4* 4�"�z   ��0)

DNA  ��ºC 90 4-�� 8�* n@? �  �� �)ºC 40  4����   st	 .9<�'

HRM �#��"� 4�      #� �0�� ('�J0<� >��0� 40* �� %�!"� 4?y n' �  

ºC 65  ��ºC 95  4-0�� dm" 8, �� 4* �'��� .�$�   ��0)DNA   40�

�� n� A�$64-   .�0� 4-<3 \" �� g�h ���� 8�$@& 4� 59	� ��

st	 �@y 4"$�" ���   �� ��� �0�pe� A�0Z�K 9C6 #� 8�@��[� 

1 �6�� ���M3��� �"��.  
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�� �'�  540Z���� ��  7$0�!� 30  40"$�" #�  8$0?  �0��C�  ��0<�  >0K�" 

��	
�� Minor ��$� ���+-	� ��K 9<3 .#�  �0'�  5���0Z� 20  40"$�" 

^'�� �'� (TP  ��0	
�� ��  8�T+06� )G/A(IVSII-1 � 10  40"$�" 

(TP ��) b'� #�  402�P IVSI-55 Fr8/9 � 88- ��  �@-0���  40* �� 

�'� �P 4� 8�$@& 4"$�" � �)�� g$VC�  �"�0� . 40�) �  40"$�"  �0)  �0� 

���+-	� #� U�� HRM ���Z� o��$"� �"��.  

�� �'� 5()�|D �Z� #� v�/-	� 4"$�"  ��0) DNA  ��)�01� �  �

 >e�) ��	� 8��� �"��1 ���:� 5(ng 50 #� 8,  �0)   40@�T� ��0�   �#�0	

 (@*��PCR  >e�) ��$�Z�2� ( %�!"� HRM ���+-	� ��  40*  ��0-�� 

40 4?y � �pe� ��� ('�J<� �t* ��) DNA %�!"� �� ) >e�3 .(  

  

  
 ���1���	
 . �����	��� DNA� ����	�� ��� �� ��� ��� ����� ��� 

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

��0
� �1��� �!#� �2 ���#.  

  

  
 ���2�)4�� .  !"5 � 110-,7 ���# .��8( �9  + � ���:� ;�<� =-�� 

�  ����C° 60 �)4�� ���#  
�8
 ��( -)?��� �# @A	�� ��0
� ��.  

  

 
 ���32/C/� .  ��*	�� �  !"5 �)4��Real-timeD��E�� . F
 �:	�  # DNA� ��  	� ��<
 �� ��/(� � �)4�� DNA  # ��?� ���� 2� ���# .G� 

Threshold ��<
 ��/(� �  ��H �� �� PCR )Polymerase chain reaction-�� (  + K�� D��E�� 2L+ ��( DNA 2����/� �#�5 -��. 

bp 500 

bp 100 

bp 100 

bp 500  

110 bp 
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 ���42/C/� . N�O ��� ���� .�( �# D��E�� ��� � P�  	� �� ��� DNA= F
 �:	�  # DNA  	� �� �� ���' 2� ��� � � 2��7  + ���� N�O   

��
 =���  A5 ��0�� 2� ���&  + ��<
 ��/(� � P�  	� �� ��� 28)
 �� DNA��( ��  	� �� -��. Q�*����	( 2�  A5 �� ���� �(   + �/��#  

��/(� ��<
 2� R�AS����	( �� � R�AS���8( �� � .���#  

  

A��+� 4?y � 4"�-	, ��� 4"$�" �) �'�B" #� 3 �� -1��  �$0�  40* 

 �'� �� �P 4?y � 4"�-	, � 4"$�" �)  40?y � 20  �$0� . st0	  ��0� 

�'� 4* 96< �<�* ��� >�e1� se2D���-) �)  H)�0<  5�$0�  ��0-�� 

���  ��ºC 90  ('�J0<� ����  �0� �  �0Z�   �0�ºC 40   90<�' ()�0* .�� 

42R� � 5?, ���  #�ºC 65  ��ºC 95 4� �#��"� � n' 4?y 4� ����, 

('�J<� ���� �� 4* r"� #� DNA �� 4-�� ��  �0�  ('�J0<�  �0��  ��0P 
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Abstract 
Background: Beta-thalassemia is one of the most common autosomal recessive disorders in the world 
population caused by more than 200 different mutations in the beta-globin chain. It is clinically classified as 
minor, intermediate and major. Beta-thalassemia is the most common monogenic disease in the Mediterranean 
countries, Middle East, Indian Subcontinent, and Southeast Asia and one of the widespread hereditary disorders 
in Iran. Among different �-thalassemia mutations identified among Iranian populations, IVSII-1 (G/A) is the 
most frequent mutation in different regions of Iran. This study aimed to determine the specificity and sensitivity 
of high-resolution melting (HRM) method in the diagnosis of individuals carrying IVSII-1 (G/A) mutations from 
patients who do not have this mutation.  

Methods: In this study, blood samples collected from 30 individuals carrying minor thalassemia were assessed. 
The genotype of each sample was previously determined via the polymerase chain reaction-restriction fragment 
length polymorphism (PCR-RFLP) or amplification-refractory mutation system (ARMS) or sequencing method in 
the genetic laboratory of Al-Zahra hospital, Isfahan, Iran. DNA extraction from peripheral blood was performed 
and high-resolution melting method was used for genotype samples. The results were analyzed according to the 
normalized and difference plots. 

Findings: High-resolution melting analysis identified individuals carrying IVSII-1 (G/A) mutation with a 
sensitivity and specificity of 100%. 

Conclusion: In summary, high-resolution melting method showed high sensitivity and specificity. Therefore, it 
is an appealing technique for identification of common mutations in genetic diseases. 

Keywords: Beta thalassemia minor; IVSII-1(G/A), High-resolution melting (HRM); Normalized plot; 
Difference plot 
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