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�?��1 '�+" ^�� V�� 5��s& ���#$ �" ];" �"��  �C 4� ����
    ��� '��


5:;- �" ��<#& ;�1�: ]2L �
' "���	' �4 �" "�/� R	$ &�  ��#� .

�" ��<#& �JF��] >$+
 �� ��V 5���& 1��������
� &�  ��#���1  ��"  ���	
 

1+1��� �� �� ?��1� �N�G� �(/�#- %�- ��L�  5������  �F��{�  ����- . ��" 

��V 1+1�5A ]2L 4� +N�w Z�$ ����1�� 1�������� �N� �G�  �+�"'  ���h1� 

�� �� GM�&�> q�/ �" =��
� ;�1�: %��� &� ��- )10(.  

  

����	
�� Illumina/Solex  

>�+- Solex  ��
 �� ��2006   %�W(�
�Genome analyzer   ��" ��

��� ��4�"��  ��
 �� �� �+�2007  >�+- 8
�1Illumina +/ �����' 

   Z��� ��" �G" �" ��&4 �I 4� � �-Illumina/Solex   �& �(/�#�-�  ���- .

 ��N?��1 8
�(&� �
' � 8
�1 %�- %����/ ��V  C��?�#�1'5 150-37 

& 4�" >KL� �-�" )8(�?��1 Z�9�� '�+" .   5'C��?�#�1 V�� �	� �" �"��

 ��("�DNA   1��G,M ��" +<� ���&�     4� +�(	� ���N ��"800    4��" >�KL

& �(��-�  ���-� . ��V  ���� 5D��G,M'  ��2(��'    �� 4� � �#(��
 j��E

�
��(P��I �" j+N�� & Rh(&� ���- %����+�F .  ��
'    4� .�P 5R�E�\
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%��1���  4� ��-��  �+P ��" �2(��� ��
+	��     ?���1 ��" R�	�& �) R�h(&� 

 �" (��(P��I��  Z�� �" �&�L v,
Flow cell 
�+���  �&�  ����-   +�" �

��' �s1 v,
�> &� ���- �2(�� 4� �' ��5+W ?��1 �"� � R	�&� +�W  ��

 v,
Flow cell 
�+��� &� ���- � �" ��V 1+1�5A  ���    R�P ��(/��


��& R���- ���#��&� =����+ ���W?� ����' s�1���+  ]#����� ��PCR  >��
�  

)Bridge PCR ]#��� Z�9�� 4� .P .(PCR5  ���\ ��2000 p��  4�

 D�G,MDNA �(-� �� �' �� +"' ?�1 �&�L v,
�� &� ���-    ��" ���

�I ) �-�/ *Y,E� �� �
Cluster (�(K= &� ��-  R�-)2.(  

�� ��\+& ' G1 ��<#& �" 5�G" ���V  ?���1�   ����?�& 5D��G,M  ��
' 

DNA ��,/ � %��1������ ��&� 5�����- 
 4� .��P�+����
����� �+P�+��	 

?��1 q�h;&� �"�� ?��1 �"�  ���(P��I R	�&'  ��2(�� ��'    5�(�-� +�


Flow cell �+"' G1��V ?��1�     +�
 �� .>�
� %���&I u�"+& %�W(
� ��

�/+3 ' ?��1� �"��5 N��;&� 1������ ��23 4���    O��� ��" Z��� +
 ��

����� H�(;& >#
���F ��c=' %�-     ��L�� >#�
���F O���) ��� ��� 

%�#
� �	1�/ %�+= ' 9�4 J(#
�%+ ��J &� �-�"  v,�
 �" 5(Flow cell 

& �F�{�� ��- ��
�#- 4� .P .�� 1������ ���     �(�-� ��" %��- �F��{� ' 

DNA    4� %��#
� ��	1�/ %�+= %�+	
 �" >#
���F O�� 5J(#
 ��\ ��

�2(��' & �(-��+" 4�"� ��-   1������ u���;& ���- �F�{� �" � ���'   ��"

�/+3 5v,
 ' �G"' & 4�BI� ��+=  R�-)2.(  

�" ��V 1+1�5A  �2#1 5�/+3 +
 ���� 1��������   �(�-� ��" ' DNA 

& %��JF� J(#
 ��\ ��� ��- )14(    'C��?�#�1 jY�/ +�" .454  ��#��+F 5

 �?��1 V��G1 �" ���M �"�/ �" 5g(��
 V�� �� �
4�" ��- �F�{�DNA   ��"

\��� �� S�" >M�� �P�	
�+	 ?��1 �� �
' ��+�1' ��� �� .>
��R   ���


2010 5Illumina 
�g(� Hiseq   ��� ��4��" ��" �� ���     �+��
�� 4� ��� �+��

P�] 5�(K= �+"' G1��V ?��1� & %��K(
�� 5�#� L�+/ �&�� �Q& �� �I���   ��"

�;�� �
' ��M� �"��� "�+(� � .>
��V 
�g(�    ����M �+�L� +
 �� ��("� ��

 �����/ �"Gb 200 ?��1�  �" �� ��"Gb 600 �JF��] ��(F� >
� )15(.  

+=� ?��1 %�1�� ��N �3� �
' ?�1��  8
�1 %�-Illumina   Z��9��

?��I��
J' M��w � �"�%n 1���L�& ��� (�C D�$YN� �"��  ��"���   �� g��

& ���U&� 5�#� �"�M �&��> ?��1 Z�9��� �"��     ����?�& >�2L �� +�
 ��

DNA  �" ��Paired-end sequencing j�+G& 4 �\ �1 5>
����' 

� +"�V ��N �" d>
� %�+� ���B R��&'  4� %��K(
� �" A�B� %4�+&� ��

��V 
�g(� ����& �� �' �+1�A 
 ��� g(�� 454  �Illumina5  Z���C 

�"���' 4� D���L�& �� ��\ ?��1� �"�� >
� )8(.  

  

����	
�� ABI/SOLiD  

 >�+�- Sequencing by oligonucleotide Ligation and detection 

)SOLiD (�� ����
 2006 5C���?�#�1' ?����1� ���"�� 4� +N���w ����h1� 

)Sequencing by ligationF+G& ��4�" �" �� (� 	
 �� � �+��V   ���


��J  >�+- 8
�1Applied biosystems )ABI (+/����'  ��- . ��" 

%��K(
� 4� ��V  C��?�#�1'5  ?���1�  ��
��  ��"  ���N 75-35  >�KL  4��" 

%����/ &� ��- .R\�+& %��&I 4�
' ���	� ' DNA5  ��"  ���N +Q1� ��� 

�"��& �" 
�g(� ?��1� �"�� 454 d>
�  ��"  ���N'   ����	� ��� ' DNA 

�3�� D�G,M �" +<� ���&  +�1'   ����\)200     �(���- (4��" >�KL

&� ��- �2(�� �" ��(P��I ��h1� 4� .P �' � 5RE�\ D�G,M�V   D��G,M

+N 4��w Emulsion PCR s�1�+ &� ���+= )8(.  

  

  
��� 2�� .		
 ��
�� �
�
��� ��� Illumina )58(  
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��� 3�
� . �� ���� Applied biosystems/Sequencing by oligonucleotide ligation and detection )ABI/SOLiD sequencing ()57( 

  

�� ��\+& ' G1��V  ?���1�5 �+P� +�	  ?���1�  ��"��    ?���1 R�	�& ���� 

�2(�� �� ��(P��I'  D�G,MDNA � �" 5>
��V & Rh(& D�G,M�  5���- 

 .p
��  +�
'  ��
+&�(��' ?��� ��W 1������ ���'  �����    ��" %��- ���

O�� �
' �+" 5>#
���F' �+P �" ��h1��+	  �"����+W & >"�M��  ��##� .

� ���V  ��
4�") 8
� 4�" �� 5+&�(��'  4 �5  ��" (� ���    O��� ���23 4�

���F���� >#
 � �" .>
� %�- ����V 1+1�5A    ��" +&��(�� ��h1� 4� .P

�+P�+	 ��V �
�#- �
4�"�� �- �#
��/ )14( '��1������ �W�?�� +&�(�� .

�& �(��- g9#P 4�" 4� .P  ��& ��4I J�� >#
���F O�� � ��-   .��+�=

�/+3 +W�� +&�(�� ��h1� �" 5.p
  ��h1� � ���
���+��
 '�
  ��+��1 �

�&  '�
4�" �1 ���-9  �10    ��/+3 �� .����- �?���1 V��G1   5'��G" '

�"�
4��  ��� �� GM�& ��>  ��
' 14 � 15  ��+�M  ��(F+=  5����  ?���1�  ��"�� 

&� ���+= ..P 4� �� +
' �/+3 �
'  ���h1� )Ligation ��G,M 5( ' 

�+P �" +<� ���&�+	 � q�h;&�+W' GM�& R	�& �� ��> n-1   5>�
�


�+��� &� ��- �/+3 5%��"�� � �
'  ?�� +&��(�� ��h1��1�������W ���' 

�+P �"�+	 & ��+�1� ��+= �
4�" �1' �� +�W  ?���1�  ��"��    4� .�P .����+=  

5 
 ����+��
����� �+P��
+	' ?��1� �"�� �G,M �" H�(;& '  +<� ���&

	�1 ��R �/+3 ��+�1 �
' �+" ��h1�' ?�� +&�(�� +
� ��W 1������ ���' 

���� �+P �� 4� %��K(
� �" 4�" +
 5����+	 ?��1� �"�� N �� ��  ]#��� ��

?��1 RQ(�& ��h1�� �"�� &� ��-� .�V G1 ^����V  ?���1�   *Y,�E� ��

Two base encoding &���%� &� ��-  R�-)3.(  

>UE ?��1� �
' %����/ %�- �"  %��K(�
� 4� � ��V  C��?�#�1'5 �� 

�Q&��� �" 
�g(� �
' ��+W �� v,
 S�"�� >
� .�" �	� � ��V ^�� 

G1��V ?��1�5 &� ���1 "�V �,/'  ?���1�  ��"�� )Sequencing error � (

 ��#3  ���-�  ��1 1������ ���' )Single nucleotide polymorphism( 

�	1�J � .�- R��M�V �	1�J � V(F+= +<� �� �"�V  ��,/ �� >
� �?k�&' 

?��1� �"��  �� �2#1�� G1 ]#�����V ?��1� �� R"�M�"��   ��#3 �&� 5>
�

��-� �
�#- ]#��� �� +
 ���� &� ��-� 4� .�V ?��1 >M� 5���  ��"�� 

� ���V 
�g(� �Q& ����� 
 �"�g(� �
' ��+W   S��" v,�
 ����   .>�
�

�+L� +
 �� 5��("� ��'  �1 %�W(
�Gb 3 ?��1�  �& %����/�  5��-   �� ��&�

 +�&���
�2009�;���� 5 ' �L����' � 4����V C���?�#�1'  �����#$ >��U1  

Plus Plus 3TMSOLiD F+G&�  �" 5�+L� +
 �� >
� ���M �� �-�] 

 4�Gb 60 ?��1� ����;" �� )14(.  

  


���� ����� ��
��� ���	� )Single molecule sequencing(  

�� ��\ 5+{�\ �L�+1��V 
� g(��  ?���1�  ��"��  ���  ��"  R���  Z��
 

?����1� ���"�� )Next- next- generation sequencing j�+��G& (

?�� 5>
��V  >�+- 8
�1 ��"Helicos Bioscience F+G&�  � �-

?��1 �" ���M� �"�� ��  �& �+K#& ���?�&�  ��-�" )16( ��=n�� .   '��
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��#�1 �" ����Q& �� 'C�?�#�1 V�� 4�(	& �?��1 Z�� R�� '�
   5�"���

 +�s�1 �" 4��� Z�$DNA �"  ]#���PCR &� �-�"  �J�F� o$�" ���] 

 �+�" Z4S ��&4 ]
�� � >M�'  ?���1�  ��"��    �#T	
 d>�
� %��-�5V 

�"�M�> �
�#-�� 1�������� 9�4 �" %�- �F�{��%+ '  5>/�
 ��\ ��

 �GM�� ��&4 ��� )Real time     4� ���- �F��{� 4� .�P ���E�FY" � (

(&��D�4� ��V #�1�� &� �-�"?��1 8
�(& ��N .� �
'    %��- %�����/

� 8
�1�V 
�5g(� 1300     ?���1 ���N 4� ��� >�
� 4�" >KL�  ��
' 

%�W(
� Z�	1 8
�1 %�- %����/ �
' " Z�� R���+(�   � ��" .>�
� ��V 

� 5��L��V  C��?�#�1'  �+�"' �&4I� %�W��  ��
' ���# ���   ��" �� ��%n 

QU1�D�Q &�"�+�� � �
�#-�� �C�1�P 5�
 �"���  A�
�#& �  �+"����' 

&� �-�" )17(.  

>�+- Ion Torrent  ��
 +/��� ��2010
�W(
� 5�   ��" Z�
�&

Ion personal genome machine )Ion PGM (��  ������ '  ��4��" 

���+� l�� ��+W' 4� %�W(
�  R���  Z��
  ?���1�  ��"��  >�
� .�� � ��V 

C�?�#�1'5  �4� ��"'    1������ +�
 ���- �F��{� ���  �P 8�
�1� 4�+�	   ��"

 ���?�&DNA 5�� & ��4I ��1�+P� ��+=  �pH U&�8 |1 ]#��� ���+ 

&� ��"�� �" .�V 1+1�5A |1��+ pH .\ 8
�1 �
+=�� ���"��  �&�  ���- 

1������ ��- �F�{� ��� �� �� �I l�� ��"�� &� �#�  R�-)4 ()16(.  
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��� 4 .A�
� !
" #$� %&�'� (	�($ %)�� %� � #
�*+, #$� ��-. * /)�0 1�2 ��  .�(B�� (		
 ��
�� 0* %�	%  � �
�
����  3!+�

Ion Torren4 ������ �
� !
" +(	$ 0* %�	%  � 52 �(+6� *�78 )8(  
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��������� NGS  

>$+
 J
 � S�"��# ' �P��V ?��1� �"��   � 4� %��K(�
� ��" ��V #�1 ��5�  ��

�Q&��� G1 ^�� �"��V  ?���1� Sanger5  ��
�+"���'  �����+F�  �+�"' �I 

����9 %�+� >
� �� �" /+"� 4� �I �
 %��-� &� ��-  ���L)1.(  

��
�� ���� �! 9
"� %� �
:�; 30� �
)&� %� ��*�3"� �(�  <= )>; 

?@�+; �� �	��A� �( 

>
� �V(F� �" ����>�� �
' (�C�� �� ��+F� �� >��� �" ��+W  ��+�F�  ��G&�L 

�G(�& Y("� �" �� "���	' &� �	��5� 4� ��("� ���& �L�1 %��"  >�
� . ��G?�,& 

+" ��' R� Z��C 4� +N�w ?��1� �"��5 �� ��("� +" ��' ����>��  ��
��  ��� �� 

�G&�L �-�m �#(�
 )50  ��E�� > MAF  ��� Minor allele frequency (

Z�9�� &� >F+= )18(>
� �" �&� 5  ̂ �� ��" �"��   '��
NGS  ?���1 ��  ��"�� 

+N 4� Z��C R��w 
�+" ���&� 5�I� ����>�� �
��   �����+F ��"�  ��P��V  +�1 )1 

 �E��> MAF (� +" ��' ���G1 ��+F� "�+(�' g
�+F 5�- �"  ����#$  ���s& 

�� *+N 1000 5Z��C ����>��  ��
��  ��"  �����+F�  +�(	� 4� 1  5��E��  ����& 


�+"� ��+M �#(F+= )20 -19(.  

��
�� ���� BC��; D$( )Targeted sequencing( 

+��=� ?����1 ���3� ���"��  4� %��K(��
� ���" Z����C R���NGS 2" ^������#  �

m&�L +1' �+"' ?��I�J & Z��C�  5��-�"  � ��&� ��V #�1 ���  ��" �����'  4�

�&4I�%�W� �
 QU1�Q� � ?�"�#� �� i+(
�  �	��  ��-�" )21(  ��9�(� �� 5

�?��1 �?��1 '+
 �� �"��    �� +�W�� D�+���|1 �� ]2L �� q�/ '�


�I �& '��	�" AL�& �
    4� 5%4�+�&� .>
� �(F+= ��+M �L�1 ���& 5��-

 Z+�F >�P    H��(;& '��
NGS    ���<#& ��"Exome sequensing  ��

"���	' �
�� �#3 ���V  �+�" �G(�& H�(;& �C'    � ������ ]�2L ��� 

   u��Q� ����"Hot spot  �+�"'  ��& ]�2L�  5�#�-�"   �& %��K(�
�� ����-   

)23-22 518(�& 5����& V�� 4� .  '���	�" �" ���1     � ��#	�� :�Q� '��


��N+
 ��� �#��& �
  ��& ��� ��	� %��-� �#�
 �� � ��(��    R�E�\ �����1

�C '+��
 ���� �� ]��2L  ����s& �����#$ ���" ���� � ���-�" j���
 '���
  

�+�����"' �����
�+"� |1�������+ & �������N�Y(�����
�+��> ������
   

)Microsatellite instability by next-generation sequencing 

�� mSINGS (�� ��N+
 ��(����� %��-� ��	� ��  g�
 ��  ;��1�: 

l�� ��N+
 � g
 �� ��&�� �I �"��� K&�� &� �-�" )25-24(.  

�� 	=	
  ��
=�� -�  
=" *   @A=0�� )De novo sequencing and 

Assembly(  

?��1� �"�� 4� 5�� �" Z�2K& ?�1�� ?��1� ?���� ' &��C� �� +����+1�&�(p� 

�+"'  1����L�&�  >�
�  ���  D��$YN� (�C ���  ����U&' 4� �I  ��
 �� 

i+(
� &� �-�" )26(.  
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Next-Generation Sequencing and its Applications 
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Abstract 
DNA sequencing is an approach exploited to determine the sequence of a DNA molecule. It includes any method 
or technology used to identify and determine the order of the four bases of adenine, guanine, cytosine, and 
thymine in a strand of DNA. DNA sequencing might be used to determine the sequence of individual genes, 
larger genetic regions, full chromosomes, or entire genomes. Traditional sequencing methods are mainly based 
on the original Sanger sequencing technique which makes them very expensive and low-throughput; thus, they 
do not meet the needs of researchers. Consequently, with the considerable advances in molecular biology and the 
high demand for low-cost sequencing has encouraged the development of high-throughput sequencing (or next-
generation sequencing) technologies that parallelize the sequencing process, producing thousands or millions of 
sequences concurrently. Next-generation sequencing enable us to rapidly sequence a large piece of DNA which 
could span the whole genome with the latest instruments capable of producing gigabases of data in one isolated 
sequencing run. Next-generation sequencing platforms have a wide variety of applications, such as whole-
genome sequencing, de novo sequencing, RNA sequencing (for applications such as transcriptomics and small 
RNA analysis), methylation analysis, and protein-nucleic acid interaction analysis. 

Keywords: Sequencing, Next-generation sequencing, 454, Solex, Sequencing by oligonucleotide ligation and 
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