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�M�N ��N ��E2��86��(9O�P"(��'�9�E 1QRS)"

) ���T"9'�E .V$-5 ��:W ���% "�) 9��9T I��4$ OV���'
=%��% (����8$ ��� ���.�� �9�E "�:8�� V�.2/ I9��E X2E 

Human Immunodeficiency Virus )HIV ( �[��� -��E �� 
����T ��/��/ �� ��#E "�)Q�/ X����9��� "�\�4E ]���

���� .��� 6��$���)*�(� �2��� I9�' -� /6�^H�) ���)(��/
") ��#�� _�`���	 -5 9�$� DC-�E ���T G��) (� ��L� ��2H2)

 ��9�S	 -+�/ �$ % 9:�.$ Q�`) 6��82E X���/@H2)2��L� ��O
") I�%4�� ��9�) X�� -E ���\ .

"E (9�� -E a�E�) "��.�� -ST�� % ��/� 9�:��) ���N ��
�M�NOV#W :'%� (�9��"��E69�2+�	 �b0�) X�.c�% -�2H, 
%�=%�HIV E %2��86��(9O���9� ��T%)�.(d��H�?� ^"
%8�)"�$�� ��:c�	 I9' e,�E -c"���E Xf�8[)6����:c
��% X�9'�`� =��/� �� =%�O]�T ��T% �$6��%���� %

% G��7 �� g�:�)�+� -E =%�2�9�E "�:8�� V��.2/ ��#� ^O
4��* ���PH8, �� h23�i	 �2+�S� ��9������	 V�j�c�(���k

 lP	 �,��/ % =�PS) �2 d��E �6%���/ ��$ �� =%�2^P
lP	2�OV$�:W2c�	��� X2`"%��=%� �)"9�'�E)�(.�����; 
G�� �$6c�	��2%  ��b� �� =%� -��\9:W ���L, ������ ��
Q�`)O^)�, ��)��7 g�:	 ��;".E2��� ���% X����/� =%�
%� -E �;:)���/ ��; �$6c�	��29T  �96)"-�c ���'

��E ]��"� (��G�� X�$6��`)�P2��::Om��/ I(�9��� -�E 
�	�n�$6H?�"%�� �� =%��)9��� ��;"�$6��2����4\

�/� I9')D(. �+�o ��/ ���� ��8�N����% O����\ ��
��2\ ���p "��/�:' ���) 9��E -5 ��' -S)�T .8$ -E2+� X2^

S+�[)-6�$ (���6%� �E6]�T �$6)��7"q��i� -�E
]�T �$6)��7"%��� ��)%��) -�E ��;:) -c��"� %����;
r	22�I&�% 6�����PH8, %/2\9�( ^P"%�) =%�"��' s

�/� -���\ 1��?.S+�[) -E -T�	 �E-6�$ I9�' G�;�� ��E 
%�6�7POL %�=%� HIVO�7 -�c �/� I9' �E�bPOL 

/ % ��PH8, ��2\9�( ^P"%������ "	��2N ]��� =%� %
4���*�V6���$ % V���)���=%� HIV���:S"(���f	%��)PR(O
��(��J�:)IN(�%�j���	 =�� �c�(��k)RT(9c�� )"9�:c .��
��2� -��;����3	 X2����E -��c ���/� I9��' ���E�b 1����"(�

]�T �$�"�� -c �7POL ����; )"�'�9OE �;:)�E -�(%� 

%��� �)%��)�"��%�=%� HIV ") 9���\.
(� "��;�* =%��% -5��H, -�E ���� t� �� ��T�) 6�$

��2/�	�) "��.F� t2��7 6���� % I��E �7%��$ ��%��� 6�$
"8� 9:'�E %�E�%� "+��	 X22S	 V2��.) t�� t�2��7 u��

") ���p "/��E ���) "/%��% -+%4�� � �� O��2\ ���3	 X�2v
"S/ I9'�E(� I��L�/�9:WX���HcO1%��L	 ��$6)���7"

=%��% ��� �$ �� ��T�) 6�$ ���2\ ���p "/��E ���).(�
��!"S	22+��	 X"�7 ^)�c j���	 =���� (��k��5 %��H5

� �����c��� X�7O"��) 	���,Q!� w��`:) 9�����	"69��2L) ����E6
S+�[)-6�$	*"������) ]��T ��$6�����T I9�' ���;

=%��% "H)�F	 �2/ -.���) -���� 9$� .1��,Q!� ���)��2� 
"F2��7 g�:	=%��% HIV-1 x2y#	 �� X�� 6���82E V�$ 

X2:W �%� 6�$ 6�J+�E�o ��\9::5�9$� 42� )0�b��/� -�E
�/�:' 6��E -5 ":S) X���"Q�`) ����� ���25 "N��! 6�$

�4�d� %PCR O�/� -E 6��E h23? �/�� ���%*O"N��!
-��\ -E 9��E -2+%� ��/�:' �2HE�p -5 9'�E 6��m��/ G��8	 "

n��	 ��$ %G��� ����\ ���N ��  �25�	�� 6��$)CRFs= 

Criculating Recombinant Forms(w��' ��-�'�� 9�'�E %
I%�\ q�iy) u��BO9'�`�  Ho� c2��$6���;	6��E 

	��7 =�/�2nBN��!"I9�' 9��� % ���%�� �� -�c �)*���P
�'�) w"9'�E)�(.�/�:' X���E�:E�"m��/ �� "H�?� n���	

 ���/�:' ����T -��S)�T ���$ �����\�"w����/$"��N��!
]��)(*  �/�:) 6�J+��E�o 6�$O��/�2/ -�S)�T 6����\

 6�%��M %��� ��E��E �� ��)%��) "�/��E % ���)�� ��T
") 9'�E .


 ��
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� ��
(� I��L�/� �E -S+�[) X�� @���� -��8�EDTA -2�	 ���
-ST��) �����S) (� I9' ����/��5 ��'�9�E 4�5��) -E I9::5

9' G�;�� .��%-��8� % ��) �$ �%9����E �(.-���8� \�2�6
E�;	 I9' G�;�� -S+�[) % I��/"��E.

{��y�/�RNA "/%��%:
{��y�/�RNA %�=%� HIV-1 �Q��`) ����� 6�8/Q� (
���L, -EX�� �E%�9' G�;�� =%� %��E6�/���cDNA 

���) ���p I��L�/� ���\ .��E6��c (� ��c X�2�High Pure 
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Viral RNA Kit �c�' (� �%|�9' I��L�/�.�}Ho RNA 
�E I��L�/� (�/��E")2��4 ���� m�T UV �������)�����

 9�' -`/�3) .���E6S	2�2) X�2q��H� ��4RNA O)�2��4
�� �* m�T ���/�����)����9' -`/�3) .

]:c�%RT-Nested PCR :
���/cDNA c (� I��L�/� �E2��2E ���5�	 INC)(G�;��

9' .��c X2%�N �6jF2) ��.) (� ^P#�) I��)*4�*���E V
�[� h23i	)proof reading(%]:c�%  /�:) ���E PCR O

dNTPs %Loading Buffer % ���/����E ��%4���� ���J+�O
6�$�\(�o* =��FS) % I9��E�HT %=����� %��[�) m*

��/��^O]:�c�% G��;�� I��)*PCR  �)"9�'�E.-�E ]:�c�%
 1���?Nested PCR %��E ��LT %� (� I��L��/� �\(��o* 
T���"H��� %"9' G�;�� -HN�) %� ��.

J��@�:<��'I(�,P Q/ '" +0 52aB� (�.R
'V � J�  �4*'� ��
7�� 

'I(�,P 7�/'I(�,P Q/�a�
MJ35'AGT AGG ACC TAC ACC TGT AC3'
MJ45'CTG TTA GTG CTT TGG TTC CTC 3'
A205'ATT TTC CCA TTA GTC CTA TT3'
NE15'ATG TCA TTG ACA GTC CAG CT3'

�%� -HN�) �� PCR O(�cDNA �	2��J+� ���:, -E I9' -
%����i3) �E G%� -HN�) PCR -�HN�) (� I9)* �/� -E
�%�O���J+� �����:, -��E ���E I��L���/�(�I�J���/� �HF����/�)�	 

~�%9:��O��( -)���E v`!OPCR 9' G�;��.

J��@�:c#V � �
��� �T'UPCR 

�4*'�9� '* �@��)�./��� 'I(9��
��2/���	���
"	�)9�)ºC ��@-2��b 

��2/���	���ºC����-2��b
K:2H2�*ºC@@D�-2��b
X#:�.5�ºCA��-�2p�

5�."���� X#:�ºCA���-�2p�

-HN�) -/ -c �/� �c� -E G(d ��2/���	��� OK:2H2�*%
X#:�.5�OD�9' ���F	 ^F2/.

��i3) "/��E PCR :
��8S) ���i3) "�/��E �%� X���	PCR �7 �%� O

���/� (�����%��F+�� �� -��c���-��S+�[) XO���E (� I��L���/� �7
(%��\* �%%�T���P+� ���.2) -E -� �2��4 �@B����+% -�E

 19��)C@p�29��' G���;�� -��� .I9$���#)DNA  ��p�S�)
6%� (���%��F+� �7K��� ��E % (%��\* G��9�2	� ��E 64�2)*
��F)� 9��)%�E ���� ��E 9$���.

	�1�S[p ��i DNA :
6��EG�;�� ���i	� ]:5�% �9��E� O) ���i3)�G%� -�HN

PCR /% -E2c -H2�(High pure PCR product purification 

kit) �E �E ��;	  .W6�%|�Hy	2x����5% �� jk�/ %
PTZ-57RT 9' ��H5.�����}:) -E v2�3	 X�� K�:2��H5 

�7 =���� j���	 (��k��5(��25 K:2��H5 I��L�/� O(��:)��
9' .jk/ ]:�5�% ��i3) -�E 6��5��E �%� -�E 9S��.)

�%���Hc ��.Hc2V9��' G��L��.���	 .������� ����H��/ 6���$
 -E I9' G��L.���	�H� �2%�N �6��*"E2	��2O�X-Gal %

IPTG )Isopropyl β-D-1-thiogalactopy ranoside ( -���M�
��\�9.2H���E �$��! -�-��`�' ��)h��B��(��	��E�P�� �� 
ºC DA���p 9' I��� �	":H5 6�$ "E*)�:Hc"8�/Q� 9�p��29
c�	��2 (92L/ ��):Hc"N%�68�/Q�2c�	�� 9�2 (�$���
��'.

�%� "��H5 PCR :
6���E c (� 928�/Q� {��y��/� �2�High pure plasmid 

isolation kit  ���;	  �.W�E �E6�%|�9�' I��L��/�.��E
 (� I��L�/��%� "��H5 PCR %�\(��o* �?�i���"-�S[p

 -S[p ��T% O�}� ���)DNA 6928�/Q� ^�p�� �� "T���
�	2�9�' 9.�8$ -�E2X]:�5�% ���}:)PCR V�;N -�E�@

�� ��5��) u����' �E vE�[) ��2+%�F2) -�E a��E�) �8�.p
 ]:��c�%PCR (� I��L���/� ���E6���$�\(�o* % "��?�i����
%�F2)G�\ 928/Q� (� I9' {��y�/�":H5 �E O92L�/ 6��$ -

9' G�;�� �J+� ���:,.



����F8$ % "L��' I�$( 

��#� �7 ��2lF	 �� ��2���) I9�:$�
") 9�'�E .x+��� (� j�� % 6(��/

�����5% �� PTZ57R/T O����H5 6���$
��H5 % ���\ ���p -5 K�� 92L/ 6�$
9�9' m�y��� 9���E )^F'�.(

M%��2a�2� +(� 'V���PC F!O� J'.#V
F�  ����- �/2�/ �- d2-'�.

Y�V'"2/ ����:� <��* E/� ��&� 

��H5 �� �7 I9�' m��y��� 6��$O(�
9�' I��L�/� "?�i��� 6�$�\(�o* .(� j��

"+��	 vE�[	 "/��E I9)* �/� -E 6�$
PTZ-ROI9�' V�/� G��\�	�)%�5 �E

�3�? % 9�' -�.���) j������ �
���\9.=%���% n�2	��7 X2�2S	 6��EO

�7 �E I% I9�'  �	�) j����� 6�$
����� V�/� t�2��7�H2� ����� 

�7 t2��7�H2� 42+��* (� RT ��� ��#� 

CD��PCMNC

bp
����

��� 

Sequencing(:
"�.��E OI9' ��H5 �7 6�$92	�fH5�� 

���' I��� �O6�$928�/Q�
% 9���' {��y��/� "\���+* 

I���2;�( DNA K���� ���E ��9����#�
��' "+���	 X22S	 I�J�/� �9.��

�� I9�' ���H5 -�S[p "+���	 
�� ����T�) 6�$928��/Q� �
�%|� �5��' ��25 (� I��L��/� 
�F	 �5��' -�E "+��	 X22S	 ���

G��\�	�)%�5��E I9�)* ��/� -�E 6��$
���\ ����p "�/��E ���)9�: %
G��\�	�)%�5 �E I9)* �V�/�

G��� (� I��L��/� ��4���sequence 

Backman�7 �E����� -�.���) j�
9�' ����:5 ��$.X2�2S	 6���E
-�)���E (� �C/�Clastal W O

9�'  	�) j����� 6�$9� %
G�� (� ��4���Nj Plot I��L��/�

t�2��7�H2� ����� VOV�/�
�7 "+���	 X2�2S	 -;2�� jk/

NCB1 BLAST1��E�#	 �}� (�
HIV-1 t���E �� I9�' �`b

RNA O�� �* m��T ��4�2)
X2�E -H�?�N ��9��)�/���	
 �/�:) q��H� RNA ���E .

H-�E Q��`) ����� 6�8/Q� (�
9' .����/ (� j��cDNA O

j����	 �7 "�?�i��� (���k��5
"`���	 ��! -E ���� ��LT

�(% �J���#� ���:5 �� 6(��E 
�7 "���?�i��� 6����$�\(�o* 

j���	 =�FS) (��k��5O
j���	 =�FS) (��k��5

� (���f	%�� �7 K��:2��H5
�p "/��E ���) -H?�N
E �}� ���) -S[p 6%�N

ea	�:NC %�&#� J'.#V
+2.� �����	 <�����'�

ea	�:�/24V � <��

��RN 92��	 ��T
"��H5PCR $�\(�o* �E

��E 6��E OK:2��H5 92��	
 25�	�� 928/Q� (�T

7 ��E "+��	 X22S	 �����
�* 6�$(�E ���:5 �$��\
"+��	 � -E 6�$9)* �/

���� V/� �3? 6��E
9' ���F	 ��E)^F'D.(

I9)* �/� -E �����

�A�@

bp

���� 

�7 K:2��H5POL =%��%HIV-1

��F+�) "+��	 X22S	 DNA)ng

92	�fH5�� "+��	 X22S	 6��E
��#5 I9�' G��L�.���	 6��5�E
-���\ ��$ (� 6���,  25�	��
���2;�( -��8	�� �%� u��/�	

�:/����H� %/� (� I��L�/� �E
	 X2�2S	 ���}:) -E v2�3	 X��

928��/Q�pTZ57R/T 9���E� O
6��5�E ��/� ��E 92L/ ":H5 6�$

9���\ {��y�/�9�2S	 ��T %
9' ��/�� �.�(9�.�\�	�)%�5
G�� (� I��L�/� ��4�� O=�)%�5 �)

"+��	 "/��E 6��E �/� -E 6�$
I9'OL��/� �E "+��	 X22S	 �����

analyzer -)���E %���� kman

9'9��* 6��$(�E �3�? %�$
I��L��/� ��E =%���% n�2	��7

"+��	 �7 �E I9)* �/� -E 6�$ $
t2��7�H2� ���� V/� 6��EO

9'.V�/� �3? "/��E 6��E
�� ������ 9' ���F	 ��E ./

-)���E t85 -E I9' ��H5AST

�7 �E 1��Q��� %RT =%��%
9���\ -.���) "���T .

����� ��
q��H� ��42) X22S	 6��E

���/��� 9' -`/�3) ��)����O
�/�9)* �/� -E� �J��#� -5

{��y�/�RNA =%��%HIV-1

' G�;�� =%��% X�� �E ���L,
]:5�%PCR �� 6�$�\(�o* �E

-S[p % 9' G�;�� =�FS) E 6�
�2lF	 (�E9���\)^F'�(.

-S[p ��RN���� �LT
o* (� I��L����/� ����E "+����F+�)
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ea	
:+0 L�./024�W FT�� [��RT ����
  �V �- �B��C� D
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Abstract 
Background and Objectives 
The identification of the genetic diversity and evolution of HIV-1 in the country needs constant 
molecular survey which could represent useful information to design new diagnostic and 
therapeutic strategies. Gene cloning strategy was used to evaluate the distribution and genetic 
diversity of the HIV-1 circulating forms.

Materials and Methods 
Overal, 50 HIV-1 seropositive subjects were enrolled in the study. All of them were IDUs and 
had no history of antiretroviral therapy. The reverse-transcriptase genes of HIV-1 were 
amplified by nested RT-PCR using specific primers. Then, the RT gene of HIV-1 was cloned 
into a cloning vector PTZ-57R. Multiple clones from each patient were sequenced. The 
obtained sequences were aligned with the reference sequences, retrieved from the GenBank 
database. Multiple sequence alignments were performed by using the ClustalW 1.8 software 
package. Phylogenetic trees were generated by using the neighbor-joining plot. 
 
Results 
Of 50 serum samples, 30 were HIV RNA positive by nested RT-PCR. The nucleotide sequence 
analysis was performed on the RT genes from multiple clones. All samples were of HIV-1 
CRF35-AD strains.  
 
Conclusions 
Data showed that CRF35-AD strain is the most prevalent in HIV infected patients. Information 
on the genetic diversity of viruses in patients and also viruses circulating in the community can 
be useful in design of diagnostic procedure, infection control programs and treatment. 
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