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�-' 9�* :�(-2����
�;' �&-<��=%' >' ?��',*�@ �(���-(- �.�9A�* B�.2A0 CA �% �',2% �� �; .	��
'-2����
�;' �D0' �.	 ��@�2	 .�',��-�����*F �/G 8/�*H,I/�H Jpol �-' 9�* :�(-A2����
A�;' &�A-J

K  L��A/'(� .?M�//�*,N D4� O'?,0-� ���.	��.' ��-0�(� P.� &Q���� O�,0-���?�-:�( HIV-

1' �� �,5, -�'(�,�.
�
�"�)�� �'

R,* >' �.	 B�S*' �M��T  ��(S� �,� .B,*HRNA &��0U� >'?
��/' �� U�3  ���-�4� 8;(  >' >./' V�A� A- >.
�/�@ B� ' ���0���/2��(N W'(X�0' -L�� >' ���K�0' �� � .RT Nested – PCR �VY,Z4  [H >' W'(X�0'

PCR &+*�<0 -�����*F �/G 8/�*H,I/ �'8G' B(* �� J�\�� B�S*' V��K� ��?+*�<0 ��?RT �/,A0 O-��A�?
�-:�(HIV-1��� >' �. F D0�/0�(� �'����.	.

�	��� �'
>' +� G�'(� ]G',� B�S*'��',� ��',� �� �����?��*F &+*'(G� /+*�<0 8G � ��/�*H,I/�; �'� ���* J���*,�* 

�*,N D4�A1 ����*,N D4� �*,�* B��(N >' M�-:�(HIV-1 �.2	��.
��* �+�	�,

,0-�A1 �/�'(G' �� (�� �.X  �',  �� ���M �8�-��,0 �-�BG,�� �'(G' �� /I�.	 �.���  .��*-�'� ���A* ^
_Y���1' �; �*,N D4� A1 �	 -`(�-� �� �*,N D4� O/� O/�'���D0' .�A0 .2*� -�4� (/�� �.A	 B�AS*' V�A�

���,�;?�-(\&��*F /G 8/�*H,I/ J���'(�0' �� .*',�?�/\�/(?&�� �� &[(�2; �� �*(� �-8?K ��/.	�� ..
#�-,%��- .�:a/� ���
�#' �2�-' 9�* :�(-���'(-' &�b/�*H R,2� &

������ ����	:��/�/��
����� ����	:��/��/��

�������� �PhD�����  !��" #$ %� &�'( )*$���� #+�	 )�,���� -!�*. �
��./0. 12�/3:PhD�����  !��" #��4�� �$ %� &�'( )*$���� ��#+�	 )�,���� -!�*. ��40� 5�*�6 #:�����7��� 
��PhD+-��8��9���:( " #���� -$ %� &�'( )�,���� ��#;��<	 #�-8= &�.� ;�4���8-+ >*�� ?�@-@A	 %B�. "
7�PhD�����  !��" #��4�� �� ��� &�'( )�,��� " ;��<	 #C %#4D��  ;�4���8-+ *EB � ����F ?�@-@A	 %B�.
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�""� !�� HIV�""$#�I""(� >� ����	� )�����""= ��""� )*

.#* �+ .���K )�L M���*"N �OP �+ �QQ���� G�4.���"� �
�R� �+ &��S��ET. U4�U�- �� 2-V"-*��� >� W$�"4. X"�U
+�Y 3�$2�."#��� K"��Z >� U��8�R� #�'�. 3�-;�+%

N �� �-� )�L ;�> U���[ \����#. W6�N #�� )�G�.(
��!��HIV ���� �_	--4�S ?��-$#0+-X�"+ ��#��"�� 

4� �� UK-U���O= %"�` �aRT ". #*" �+�2�D� ;�*"+ "-�
Ab	-cG. &���� #�� )�.(
�-4�S�'-MG���`*��>��>�+ >� �'.�$	 d�E	�� #� \$8. 

e��$� >� W84A. �9�	�f'K�� -*�Z-�_4. "-��U"K �"�� 
e$D�"". �9�E""  )*""��K �""9�4�S -""$#�'.�""$	 d�""E	��#

.# �+�;�.> ;���( U+ � *g�� �9�2�$2�. #. W8( #�8��*�.
����.��9��+��K >� ��-4�S�'-GM"��	 -a� d�"E	�� -�S�"'#
��F��-a0��� ;�$.� � �9�K��. � �9 "�U+ U"+ ;` -)*"�� �� "�M

8h	 G)�,�-\ ;�.> >��>�+ G;*  U=�  U=��f	��� -\�9�
*P�8#Gh�	 -iK�	�"� d�"@� -E#)*[ ��� "�*Bayesian 

K�	�""�-E#HIVh�""	 �� -i"". #*""9�(""��	 G-ad�""E	�� 
��*"""[��Gh�"""	 -i;S�	�"""� �"""9�*["""�G*)*9��""". 

��-.*-S�2��$#2�"�` �-%_	"--?�� U"��F �� �"9���"���#
.#* �+)7(.

'A	-� W-4�S�'-$#��� \"��� !�� �� �U"� ;�"<[ �"� 
4�S )��F-$#MGO�N". ;��� ��#*"9� .)��"FMU"+ �
	 �A	-j(A-J) 0"@	 -". a#��*"N U"K ��" k�H�*"6��
��� �9�HIV-1  �"�� )��� l�b"4=� ��"= U+ �� .>"��
)��F B� �m�	�> \�� )��F �����#. ����� �� #*" �+)nG

�.(	 �A	-j�9�A�G��` o�Z �� �	 �A	 � �@ "-jC

���` ���@�+�"�[ #". p"2�Z #*�" �+.�� � ;�4"��*�9 �� 
�9���K�P�  o��[ #"�` -�G	 �"A	 "-j�"9�CGB�E

p2�Z*�409 )�G�(.
 -q�HIV ����;��G�Dr� M-��*�"9 ��� � )*"�9�

 �%�� 3�N�s���� .�� 3�"@4�� #'"6� )�� U"K \�� U+ U[�	 �+ 
3�"@4�� )�� ;��"�� �� G��� #0�[ t��u >� ;�<[ #'"6� >�

v�b. t��u ��*"N #"@��%	 �*"h. ���". ;�F*"��KH/nH
#. *6�� *" �+ .�/��GU4=��" �� ?��"6 U"+ *"6�� �/�

G#0""�[ !�""8	 t""��u >� *""6���/�""6�� "t""��u >� *

�9������8�R� >� t4�. ���0�� "#�7/Qt"��u >� *6�� 
\-�[ U+ ���. )*  �-F�� *�� .�+���%"F !��� �"9G��*"N 

�nQQQQ��nQQQ . �+ -,��-\nnQQQ � �� �:� "�U"+ ;��HIV 
3�� �	 � *�409 )��2`�QQ�G+Uw��4. ��u��nQU"+ �:� 

� �'(�+ >� >*-U4�� \*��)�QGH.(� ��"�v*"9 Gs9�x"� \
���+#���U�9���"!�� HIV-1 � �� ��"[�. "� ;�� ��"+.
2��`-%�-4�S�'-M;Spol �-%".#*"���	 "�M. ��� p"��� 
��+�D	--\F �A	 U��HIV* �+ )�����(.


 ��
��
� ��
q�� >� )*  &���� UD2�O. #+��	 ��+ .

U��8� ��-F�U��8� ���*<,� w���  :
!��� �+�U��8� MF-��G)��� �8�R���7+-��8 R4E. 

� U+�>*G*���+ ;�.�� �A	 UK ���"P U"D2�O. ���. �"��F .
��\U��8� + >� �9-;���8 . ;�.�� 3�N �� @A	 %K�-?�@ �"�>*
+-;�4���8 8= &�.� -�#<	-U* .U"��8� W.�"  �"9�Q)�7(%

� ��.7)�n(%*���+ ;> .
��*N ��#�#A. ;�=-O#� U+ R4E. ;���8-+�>*G��

U2�2 ���� W��4�� ��9�*r )��. ��"@D��)EDTA �"z'Z �"+ 
mg/ml �(* U4h�� .U2�2 G�8�R� �>���*[ ���+ eV� �9

�+ ��� �QQQU@-P� �� ��� )rpm (�"+ ���<� �� � S�:��4���
 U"2�2 ;��� U"+ �8"�R� G�'V8"� >� )��:4�� *"��� ��"9�v�

W@4�. W��4��*���F.U��8� U-'B �� ;*"  U"-<	 >� *"D+ �"9
 �%����Q�U[�� #4��� *�*  ���*<,� ���F .��*D	 �*4+� ��

>����	��S -j�9�1'4h. HIV-1 e��$� ��9�Uu�+�. G
>� 	�"""(Ru� M"""��+ #NCBI )National Center for 

Biotechnical Information (m8[ ��`�*���F )��:4"�� �+ �
>�a""9 1""��� U""��F *""�Y �>�""�)multiple alignment(�

)�""<+ ��""-F&�""� >� ��""9��%��Alignment software ���""+ 
U4�� GU0��@. � U��F*�Y �*�+�E0� o�h4�� U+��9�F>�Z` 

+ #6�b4=�U� U'-��&��"9��%���Gene  runner �Oligo 

analyzer��+ �N�� -URT��!��&�*P� * )3�*[�.(

{��h4��RNA �=�� �cDNA :
�7Q.-$"2��-4"� >� �"8�R"<[ �"h4�� �""{��RNA 

�����"#:4�� "@+ � )��-"�� �� U��%�Q�4��� U[�� #���F 
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;S #2��	 |-4�S�'-� %-2��`pol !���� HIV-1 #T(�+ a}�B;���C89 �

��

��*<,��* .B w��	 &��S {��h4�� �"-QIAamp Viral 

RNA Mini KitU��8� #.�8	 ��� ;�82` ;S�-B �B�  ��9
 *  &���� )*  ������ ��"+ �",2� ;��"�( U"+ ;` >� e� ��

�=��cDNA )��:4�� *���F.

[�.5�:�',��?��(N>�dF �� �.	 ���K�0' �I1( B�� � [�' 

��9�F>�Z`U'N�.3�� 
5 AGTAGGACCTACACCTGTCAA 3Sense 
5 TGTTAGTGCTTTGGTTCCCCT 3Antisense

��9�F>�Z`U'N�.&�� 
5 ATGGCCCAAAGGTTAAACAATGG 3Sense 
5 TTCTGTATATCATTGACAGTCCAG 3Antisense

���` >�#�U"K �"�!�� HIV G"�M�"�!�� RNA ��� 
.#T$	 >� WEP G&��S {��h4�� >� e� ��2 G* �+-�.#�+"��0

RNA .��S #��\��!�� *E	 �WU+cDNA ���"F )�n��7.(
��+��=�"� cDNA G7.-2��$-%"�` ���"+ �"4�aRT G��/Q
.-2��$-%""�` �""4�aRT)M-MuLV(G�/Q.-2��$-%""�` �""4�a

RNasin G�/Q.-2��$-�4�F>�Z` 6�b4=� #"4�` #Ge�"��
.-2��$-� �4�0K�#	�f'K�� "-*)dNTP(G�.-2��$-�"4RNA 
�����#�"<� a�N �#��"+ ��/�.-2��$-�"4DEPC Water 

	 ��-o��9��4"�� v��*��� �U"+ W�Q.-2��$-)*��"�� �"4
*  .��".> U".���+ �"+ 5�� d�'h.#�P�-�� U"@��U"[�� 
4���#G���F nQP�-�� U@7�4��� U[�� #� ���"F�QP�-U"@
 ����4��� U[�� #���.�	 )�,4�� U+ G���F�G*"  W@4�. �'$

 eV�cDNA �+ �,2� ;���( U+ )*  U4=�� ��s�K�� PCR 
���F ���P )��:4�� ���..

RT-Nested PCR :
\����� �"��� )�� |"+�P � m"84(� W"<[ ��"*-��	 �

3�b""A.PCR�""�� )��.(3�� ���PCR a""�N �� ��
.-2��$-��N �4�1X PCR G���+ �/�.-"'#�X�". MgCl2G
�/Q.-"'#�X�". dNTP G�/Q.-2 ��"$->� �"4��""9�F>�Z` 
)�/��.-�X�. ��$ (U'N�. G3�� �%"�` *N�� �aTaq DNA 
'�"#."� >���/�.-$"2��-4"�cDNA A	 "+ �""" U.���>"��
�� ,4��""	 )�".�""� �""���'$)Master  Cycler  Gradiant  

Eppendorf(���F &����:

H7 4��� U[�� #?*. U+ ���F�P�-GU@�Q�-W.�"  W$ 
��Y������ \�H7U[�� #4��"� "F��� ?*". U"+ 7���~ "-GU

�`-'-�� �""���U""[�� #4��""� ���""F ?*"". U""+ 7���~ ""- � U
�� \��40K���U[�� #4��� ���F ?*. U+����~ -U.eV"� 
�<� \��40K�#�?*. U+�P�-�� U@��4��� U[�� #���F.

&�� ��� ��1.2 X PCR G���+ ��/�.-'#�X�". MgCl2G
�/Q.-'#�X�.dNTP G�/Q.-2��$->� �4�F>�Z` �"9�)�/��
.-�X�.��$ (U'N�. G&�� �%�` *N�� �aTaq DNA'� #>��.

 ��/�.-2��$-�4cDNA a�N �� ��.-2��$-U".���+ �"+ �"4
��.>#:H74��� U[�� #?*". U+ ���F�P�-GU"@��"�-W$

W.�  :��Y������ \�H7U[�� #4��� ���"F ?*". U"+ 7�
��~-�` GU-'-�� ����U[�� #4��� ���F ?*". U+7Q��~ "-� U

�� \��40K���U[�� #4��� ���F ?*. U+7���~ -U.eV"� 
�<� \��40K�#�?*. U+ �P�-�� U@��4��"� U[�� #G���"F

���F ���P )��:4�� ���..
>�����4C2� ���+ ;��"8� ?X�b"A. PCR ;�"��[ >� G
;�%-. U+ U4-0��4C2�����Q�2� )��:4�� ��*"N >� e"� �

7� -P� ��"� �"+ �z� ���. ?�DOP ��[� U@UV "+ GUU'-"��
*  #+��>�� ��.�-B�� 3S�4� )�,4��.

;�%"-. U"B WEP ?�D�� vR= �+ &�� *��� ���+ U.��� ��
 �� #��<� 3�bA.��#". �z� �� �4-2��C-. ���"+ Ga-4��"F

 �� 3�b"A. #��<� a�N ;�%-. #2��	 \--D	�QQ �"4-2��C-. 
b". ���". ;�%-. � o�h4�� 3�b"A. a"�N \"�� �� �� #��

UE��A. G)��8�PCR*  &���� .
��+�{��h4�� #2��"	 \-"-D	 �"<[ G3S ��� >� UDOP G

>��F` 3S ��� �+ �*4+��&�"8	 G*"6�� �QQ >� �"4-2��C-. 
+ 3�bA. U?*.7QS�42� �A	 U@-P� �Q*"  >�����4$2� 

��F �*[ 3S >� �z� ���. ��9*��+ ��*.U"DOP )*"  )*"��+ 
So�-	��C-. U+ 3�/�#'-. >� e"� � )*"  W"@4�. ��"4-2

""�>�	"E��A. � \""""o�""-	��C-. W""=�� 3S ;>� UGU""-@+ 
WN��. �-B W8D2���4�� tEu �-����+ )Bioneer(*"  &���� .

;�%-. G{��h4�� *��`�� *-��	 �<[�3�"'A. >� �"4-2��C-. 
>��F` 3S ��� #'EP w���  �+ 5�� "  &�"���*.U"��8� "9"�

+"��� �z'Z �� #2��	 \--D	 >� �	X�+ ��9�Q�� &�F��C-. 
#'-. )��89 U+ G�4-2�Q�4-2��C-. `��""9�F>�Z U"'N�. �G&�

��=�� tEu\--D	 ���+ G�B�  �� 3���� #2��	 *���F.
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Cb	�:B,�/
#�  L�� �� e/�*H,I/G 8/��*F >' Cf�1 ^-��*
�*,�* �� �*,�/0��� � ?���0�(� D4 �� bootstrap values ���� 

#2��	 \--D	:
#2��"	 \-"-D	 )x"�� )�,�"��.>` �� #2��"	 \--D	 WN��. 

)Gottingen GmbH    SEQLAB ( &�"��� ;�"82` ���"K ��
�""��F .""--D	"""	 \"""+ #2��""",4�� �"\-""-D	 ��""K��= )�
 #2��"	(ABI PRISMR 3700 DNA analyzer automated 

sequencer  Applied  Biosystem , Foster city , CA,USA) 
������ ?��6.

M-4�S�'-� %-2��`:
-2��`"-4�S�'-� %"DOP M"U�7Q:["U4��� �-T$	 �>�+ �

>� W6�NU'N�. U-N�� �� UK &�� RT �"+ G��� U4��F ���P 
#2��""	 e��""�� >� �}�""�4. ��""9 �� ��""[�. #.�""�S ��""9
M��+ ���F &���� ;S ��9)� &�*K �9 e����� >�� WP�*N �9

�� U2�@. �*���+ )*  )��:4�� �,(.U"-'K �*"4+� %-2�"�` \�� �� 
;S #2��	 \--D	 g��4� U".���+ w��	 �9Chromas �BioEdit 

��F p	�.�*3��*"4. U.���+ w��	 eV� �CLUSTAL W 
U4""�� l�""= U""K #2��""	 �*""�+ �""9)Alignment Multiple (

.#G* �+ ��+ �a91���)align(8�� ;���\2��	 #�9a"�� �
�M2�� �"=�� "-U�.>` "��#)pilot(*"  )��:4"�� G.U'"6��

4�S-$#+Ue$��	�. U'-��Kimura-2-parameters \-8h	 
�<� �� � *  )�>��M"-4�S�'-� �"=�� U"+ ��� U'-"�� 

Maximum parsimony UK��+ ��� \��42��*4.�h�	 -i
S�2�89�>���"��4�S a"K ?��":	 -"$#".#*" �+ Gw"��	

&�� ��%�� �,.7* a�� .&�"��� �"+ G�A"6 #+�"�>�� ���+
�QQQ��"""+ bootstrap resampling �"""=�� �A"""6 G

F #+��>�� )*  a-��	 M-4�S�'-�*���)W$ �(.

�� ����� 
�4��g2��` >� W6�N -%�-4�S�'-M;SRT ". ;��� #*"9�

 U��F �A	 UK�9�� �� ��[�. �G;�� A1 �B". #*" �+G��
��\s9�x� �7+ U��8� -��8)�/��(%U"��F �A	A1 ��Q

� U��8���,)n/7�(%U��F �A	B*���+.
 -q�U��F �A	 A1 �� GUD2�O. \�� �� v�b. ;�F*��K 

�*h. ���.�%	�@#7/��%�� G#'-��"89 ;���"8-+ �/��%�
�u >�""�t0""�[ #�Q%��""+ ."" -q�U""��F �""A	 B��

v�b. �*"h. ���". ;�F*��K�%	�"@#n/��%�� G;���"8-+
#'-��89 n/nn%�u >� G�t0�[ #�Q%��89 ����� �� �-'#

��\p2�Z U��F �A	 ��+)����8��(.)*"  &R(� g��4� \�� 
q�-  ;�%-. *6�� �,��-+HIV)��F \�� �� #8� �9 * �+.

��� 
'("89� �-"�49"�S��"#HIV-1 � �� >� �)�F* "���+ #

.#G�� �$#�� �A+ -.*-�2�S�$#.#�+ UK * �+"�*�@� "U
N�� �""9 &�""�S""-UU""��F �""A	 eV""� �""9�ih�"". ;` 

�� )� �=�� a��-�S�'#('K �A+ &�� �-�-$#�"�� ;` 
�+ U""K""�*""��	�. -;��""9����� �"".��@. #""�h�""	 �� -i
���)��(.

IR.KB28RT
IR.KB3525RT
B.HXB2
B.HXB2.K03455
IR.KB191RT
B.K02007
B.M17449
AB.AF193227
IR.KB68RT
IR.KB639RT
IR.KB2371RT
IR.KB2994RT
IR.KB303RT
IR.KB384RT
IR.KB3491RT
D.U88822
D.U88824
D.M27323
F.VI850
F.93BR020
F.MP411
CPX.AJ288981
AG.L39106
G.92NG083
G.SE6165
A2.94CY017
A2.97CDKTB48
J.SE9280
K.MP535
K.EQTB11
C.92BR025
C.ETH2220
BC.AX149771
H.VI997
H.90CR056
N.AJ006022
O.L20571
CPX.AF049337
A1.SE7253
AB.AF193275
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Phylogenetic analysis of HIV-1 pol gene (RT sequences)  
among Iranian HIV infected patients 
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Abstract 
Background and Objectives 
Human immunodeficiency virus (HIV) is the retrovirus that causes the disease known as 
AIDS. In the current study, we examined the genetic diversity of HIV-1 strains circulating in 
Iran. 
 
Materials and Methods 
Sequencing and phylogenetic analysis of human immunodeficiency virus type 1 (HIV-1) pol 
gene is a useful method for subtyping strains of HIV-1. HIV-1 RNA was derived from plasma 
of 24 infected patients in Imam Khomeini Hospital in Tehran. RT Nested-PCR was developed 
and the product was extracted from agarose gel. The products were sequenced and 
phylogenetic analysis by Mega 4 software was constructed. 
 
Results 
The developed PCR method successfully amplified the specific sequence. The sequence and 
phylogenetic analysis showed subtypes A1 and B in 14 and 10 patients, respectively. 
 
Conclusions 
The results indicated intravenous drug users infected with HIV-1 subtype A1, and 
hemophiliacs infected with HIV-1 subtype B. The results also showed that the subtype A1 is 
the most prevalent in HIV infected patients. Such information can be useful in intervention 
strategies and control programs. 
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