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Abstract 

Introduction: In wide and developing worlds of cellular and particularly 

molecular sciences, the most important issue that leads to paying more 

attention to and use a technique, is its critical features; high sensivity, 

specificity, velocity and also being available and cheap. High Resolution Melting 

(HRM), may be one of these techniques. Its usage is growing among others 

significantly in investigations, for its special advantages. HRM is based on the 

pattern and characteristic of DNA when melting. DNA melting temperature 

(Tm), is the temperature that 50% of DNA molecules have become single 

stranded and 50% are double stranded. The pattern of getting single stranded 

is specific and unique for every DNA strand; and differences are shown as a 

graph called “melting curve". These are effective on DNA Tm: the value of bases 

G and C in both DNA strands (CG%), the length of fragment, the static effects of 

bases on each strand and the hetrozygocity. In fact, the differences among 

melting curves results in recognition the special fragment. The way of being 

single stranded can be followed by fleurcence colors which attached to double 

stranded DNAs.  

Conclusion: High-resolution melting is powerful, fast, comprehensive and 

useful technique for using in molecular laboratory that can be considered as 

simple and fast approach for genotyping, mutation detection, matching 

sequence and methylation study.  
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 #* ��HRM �� !��� R��� �
�O
 .�
��  .���( �8���
/ .���K 1( [K �9
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�
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��� 	�� .� .�!� 3��K'1 ��� ����� ���

51 5����� ��� ����� �&�[12].   
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)&�PCR 51 �,-[12].  

 	
HRM ��� �� ./��01 �� �� 5�����1 �2�� �� ����� ��&1 �

���� ��% ���&1 �� 67'�1[1-3, 12]:  
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@ >�8 
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@ >�8 ����9�
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!�/��/�� �� ����� =9 5�X�� � %�/���!� �[1, 2, 
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.I
'1 �&T)� 5!��� .� 5
�^ �8�! � �4� =��  >&@$ ��
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���4 .�&� ��&1 ���� �7���< 5���` �� .�@�
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3.0 .�&� ���K'!� �7���< 5���` ����  

� 	  �������7���< #�i�� ��1�(Tm)  	
�°C��  ��°C�
 ����.  

� 	 ��1� fc']�(Tm)  %� �'�
� ���
< � W&(E1 ����7���<°C
 

���C@.  

� 	  ���%�� =��
1GC �7���< ��  	
� ���� �������� %.  

� 	 ΔG  ���'@�3'  	
� ���7���<�	  ��� 	 ����.  %� �'�
� ����01

� 	  ���'@� #�i�� #�7'��3'  ����@ �� � ���� ���- �� �7���<

����9�
  %� �'7- ����01 .�� ���&�@ �
)&� ���	  #�7'�� �
@

����9�
 �
)&� 51 ����
� �� 5D�i']��
P ��� .���  

� 	 ΔG  �� �h-��� �7��� �7���< 6
(��� 	 .����  

� 	  ���%�� ���E�CG  ���'@� ��5' %� �'�
� .���C@ .!  

ΔG�%��@� �� .� .- �!� Ye
� ��%9 �$�@� =�7� � 5K,1 .^ ��  ��

=��@ ���� .��&] ��,�� �&] .�!� (�7���< #�i��) �,-�� >�?@� =�&� 

  

���� ��� �� /�� ��0"� HRM  

 :��� �*��. .,��� R��'@� �� .1�@�� �����New Run  �,��� �

High Resolution Melting.  

:/�� �*��.  ��T'!� Q&@ .� .�&� �� �
I< Q&@ R��'@�PCR.  

:/�	 �*��. %�� .gKD =��  ��� .I��1 �
��� %� Y< ���� ��

 5���@ J?� � p�` .� k&��1 3�8c`� �p�` >�@ =��^���� j���

d
I^ � �,-�� .@&7@  .,��� =��^Next.  

 :/��12 �*��. >�?@� q���� .� k&��1 3�8c`� R��'@�PCR  �

 n@� Q&@&I
Y,!�&o  �O@ ��&1 n@�)Green  �,�9�
 Q&@ �

HRM 51 R��'@� .(�&�  

 .,��� R��'@� �� >���U .I��1 ��� 	�� >�?@� 5< ��Edit 

Profile >�?@� q���� .� k&��1 �7/4 ���� �PCR 51  .^ J�&�

 .,��� �?,�� ��Hold 3�1 �T@��@ #�E
 ���� >%2 =�1%  J��@9 =��

5I<  ���� B��h-� .- �!� %��1
  � .0
4�°C�� 51 J
O,�  Ye! .�&�

 .,��� ��Cycling���!�� ��1� � .]�U ���E� �=��  ��1� � ��

51 J
O,� �7���< #�i�� .�&� 

 .,���%� ���K'!� �� =9 5< ��Hi-Res Melt ����) 5��1� �%�� �

 .@&7@°C�� 	��) �1� ����
� =��
1 � �O@ ��&1 (�/�  (.���

51 R��'@�  �7/4 �� � �&�Gain Optimization  ��8�� 

51 R��'@�  �&@ 3�� .- 5,E1 	�� .� r�&�Y,!�&o&I
  ���01 %�

��.�!� 5��!�,� 6��4 �  

345  �*��..� : ���7@  #�',- j��� ������� 3�8c`� =�19��

 R��'@� �� ����@ �� .������ .,���Start Run �,�9�
 �PCR  �

HRM 51 Q��� �&� ) .�

jcu.edu.au/cgc/HRMTA_design.pdf  .E���1��&(.  

  

0$
��6 HRM 

 �
)�@9 ����HRM  5I^ �)�� ��� .I��1 .� ��% p�� �&� 5` ����:  

� 	 �
hb� .I��1  6b�)� :(.�  	

E� �&O,1� �gD "!�,1  =�&�

�
hb�51 ���4 5!��� ��&1 �
hb� 5,g,1 � ��
�.  5,g,1 	��

.�  � �
h(� �@�� #c] �� .- 3�&D 	�� .� ��!� ��&ED 3�&D

����9�
 ����%�  ���PCR n@� #�i�� =��
1 �Y,!�&o&I
  .�

����9�
 .'���� ���  Rt� � .'
�� ����
� ��Y,!�&o&I
  �
@

51 ����
�  �
)�@9 ���� .^ �!� �^S =���� .����HRM  3�b@

.� r��
� ���4 .�&� ��&1 ���� 57�1  5,g,1 "5��%��" .b@9 �X��

 �2���/� ���� .ID�
 � ���� ��
!� 5)&C4 6��4 "%��� .I��1" .� �

CT
 

.@&7@  %� �'�
� ��� ���C@ .]�U[1, 2, 11, 40].  =��
1 ���CT 

.@&7@ J� �� �� 3��K'1 �T@�
� ���� 3��K'1 ����9�
 �OIP =�&�  ���

PCR ��
;
< "�&1 �1� 	
7� .- �!� �� ���&] �
/K� =��  


 	 R�S 5,g,1 5!���  6b�)� :( 50'�1 5,g,1 ��� 5!��� 	��

51 >�?@�  � ��
�=9 f��  =�,
7`� "/^5D�i']� %�  =�&�

����9�
  �O@ ��&1 �������9�
 .;@�,U .�!� ']��
P ��� 5D�i
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�

J
'/�[1, 2, 11, 40].  v'�1 5K,1 W�!��� 50'�1 5,g,1

Y,!�&o&I
  �&g1) �1� v'�1 �� J
/0�Y �&g1) �1� .� (X J!� (
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[K ����
 ;�< ����/�* �O9 �' 0�( 
( +$ 0��� �� �9  �������/��  ;u& �F�� � �
([7���j��* ] ��(�
 ��&�U �C �UU �|D.[   

 ���# (K�L�M�* � N%���� 
�
 C@��" �� �&�� /��@� ��� �� �� ������	%� CT ��&�� ��� ��&� %�"� OP	Q�) *CT ��&�� ��� ��  "A���� � 0�&� ��S� �� �� "	7�� ��

0���-"� NT'U /��@� (N%� ��&�� �� ��  

 ���$( $G$�* H�I $G$�* 1	7�* 0�&� � �� �&T$� %�"�* *W�X	Q� 
�&� "�-0��� ��� ��&� "T� �� J� ��, .���  

 ���%( ����� 0���G� *��&� "��K H�I" � "#K H�I "Z%&� ["� ����� � ����S ����� *$G$� \��"� 0�
. ����� K�� H�I ����� �� �N% �, ��� "�-0��� �� NB�� �	
��� �� 

����� � /�
 &'�&]#$%� "^,��� N%� � ����� #K H�I ����� �� N%� �, ��� "�-0��� �� �� NB�� �� �	
� 0��-�� ��� � ��"A H_� &'�&]#$%� �&�� �����.  
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���� �� ������� ����   

| �  8��O$ �7L7� R@�)���(�
���( �7L7� `� 1( ����� #�( �� :( 

 �� v���� �7L7� ��
�O
 
(��)A/A�� ���-��( (  ���� � ���

�7L7� �� 
�9 0��  ����N� ./ �� ���/��  �4 I��J #�( �� .���

��
 �� �2
 �� �-J (� ��(�
���( �
�O
 �� v���� �7L7� ��(8*(  � ���	

�
�O
 �� v���� �7L7� ��J�*  #��M$ ./ �� 0l�
 (� ��"Q� 
�9

�� 74�� ��J�� �(��O
 .� R@� ���F
1  I(���X$ 0l�
 � ���� 
(

[7���j��* �� .�)
 (� ��� I(���X$ �� �9�[1-3, 11, 40].  

p � +�$���$( b
(�3�� ��F��� ����� #�( �� :  ��4��3 I��J

�
�O
 _�$�
Y �� #��M$ (� ��"Q� 
�9 � ���O
  �� v���� I��]Z(

�� (� ��(�
���( _�$�
Y % n��\$ %��gxD  Gl$�� ��"Q� �
�O
 ��

��  .(8�� �	( .�
1��CI  1( ��O4xD�� (� �
�O
 ./ ����� %  .(�7�

�� �*�M� 0
���(� �74[1-3, 11, 40].  

 ���&( �C��1� "��% *$G$� ��� �� N%� 0��- �� `� *$G$� ������	%�. *$G$� a&�"� �� ��&�� ������	%� "@W � �'W�� *$G$� a&�"� �� ��&�� ��� \&>S� N2C� �� 
- 

����� �* &
� .���&�� �'W�� �� bc
 �B&A�� �� 0�&� � N2C� /�"��F� &'�&]#$%� �� /�"��F� ��� �� 
�7� J� ���.  
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( 

�$�K oUV ���-��( �� �� .5��( #�( A��+����'�^��9 �t( � 

0�( .�� #�( �L
 �4 �� b�(8*( ��� ����/�* 
�9 ������ h��� 
( 

�� 1��  .��1( !9 ���O
 � 
�91�� ��&�� �� ����  �9��)�� �� 

5���� �(�, �� �
��	 .�� ��Q��
 .(8�� ;u& UV 8�
 G��$ #�( 

�91�� ��)�� ��� � #�( �
�� �� I��J `� �7L7� 
��MJ 0lt 

�� ��� .#�( A�� 
(�(� �l��M� 0�( .���& C ����N� #�( �� 

A�� (� .�)
 �� �9�.  
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�
�O
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��F��� #�( �� �9  �� .(�$32LightScanner �
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Rotor-Gene 6500 HRM .��4 ����(  
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C � ����/�* 1( ���-��( f��3 
�9 PCR 1( �T��3�
 �
�	 �9 ��&� .

 �� �O�(� �O�(�K ��O&����/�* �� %&�� �J�T�3(��m 
�9  �' ���

RJ�� d���
 ���-$  �� ���
�(��� ��� �&(��[1, 2, 11, 35].  
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��1CT
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� � ������ ��	
 ���� �
 ������� ����� ����  ������!" ��#

.$�#��%  &��� �
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'��
�/ �
 2;�
 <4��� � ���� �
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� @���
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)� 5� �4 A��
 )+ ��� �4�B�[1, 2, 8, 11, 35].  

� � ���B� �B#  �:C% �:� �
 �4�� �#DNA  8�D!4 7�� �:C% �

2+�3 .����� � ���� �:C% /E�*+ )!B� �:C% ����+ )4�#  �:C%

Mg ����� � �FG
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=>
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=>[1, 2, 

11, 35].  
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DNA ��� 2\�+[1, 2, 11, 28, 35, 40].  
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 .��
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GreenLC Green� Eva Green �  ���%��B� ����
[1, 2, 11, 35, 

40].  
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