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���A1 ,+0b  &* �9A7SLC )1/13q19( 	� ���GH$1 �� -.��?�'�-. I8  $>�� -�� !1 $�1.  &* �% /JK �% �� &���
��1A3SLC  L�' &���M !�A )

 &* �% /JK �% �� &���
��9A7SLC  L�' &���M !�B 	� !����"  L�' ��������  �� &���
�� .$'�"AB  &* �% /JK I� ����%1A3SLC  I� �

 &* �% /JK9A7SLC 	� 6�B
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8�3���  � ����
3% 8�/
���%�+= ��+��>� 8���
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=� ����1 

 ?���" 5�@��!�� !�>�� !�� )3-2   �:��DE F�
�� .(

����
��
� 1  �!7000   !��0+�� +�I:   &��� 5���J  �!

���K     $����! L�-�
� 	��� $�% � �� 1  �!2500   +�I: �!

 ���  �����
N
� L����!�D�1  �!100000  +��I:�!  L�����/
�

�! �� ��O���� �� ���� )6-4(.  

$��R��S� �! ��J  L�+���� �! ����
����
� F�
���6-2 

�����!   &���� 5���� +��%T )7 �! LU �! L��%���  .(  

 ������ V�����N �� �������/
� 	������ 5������ $���������  

&������ :1A3SLC )104614 # MIM ,1CSNU � (

9A7SLC )604144 # MIM ,3CSNU.(  

 LU1A3SLC  $%Z����+% 5� �% ���� ��� 2 

)3/16p2 ( &���� 5���� \��]��J   ^�-��� ���K�� +���

)rBAT+  (� + ��_����:,+0b ����� ����% ��  LU .�����%

9A7SLC   Z��������+% ������3� �������� ���19 

)1/13q19 (    5����% ��% � &��� $��.+" ��+] �   +��

+  2��a�% ���K������� + ��_���: ) ������9 -8(������� . 

1A3SLC  8���� �!1994 ) ���� ���������11 -10(. 
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1A3SLC(J  F�:B  LU �! ,DE)9A7SLC F�: � (

AB �! ,��DE 2���) 1A3SLC � �! ,��DE 2��� 

9A7SLC ($9N< ) �� ����15 -14.(  

 � ,
��� L��%��� 100  LU �! ,��DE1A3SLC  �
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) &��14 J12(,DE 	
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 6���� �3N] ��R��S� M216T JT467M )1A3SLC � (

R105G, W333R )9A7SLC !������� L�������/
� �! ( 

 �����+� �����.+" ��+��])19 -16 J12��� .(����m�� 	���� $J 
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PCR-ARMS )Polymerase chain reaction-

Amplification refractory mutation system(  

  6����� +��@�! q����� ,��DE �!T467M  L�-��"�)8 � (

M216T  L�-"�)3 LU �! $% (1A3SLC    J��:��! !��E�

!����� ?�� 	���� ����  ����1+/��+= .�����.+" ��+��] $��R��S�

  ��"����: �
 �r3%�: �! ����! ,DE �! +1 ��+� &:� ��

 +� 8�� �� &I1 �!´3    ��� q����: .�:!�� �R
N< ����  ��

����    ��+�] �
�p  !��� ���ng� � �!��R  �
9��� ����

 .���.+"  ,��%��PCR  ��>K �! µl 25   6����ng 150 

DNA 2
��:U Jµl 5/2   +.���X10J 25/0 Taq  �+�/
3= J

µmol/l 200 dNTP )Deoxyribonucleotide (� 

nmol/l 400 /��+=+ �� Z�>:�.  
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�� 	

R � ( $ ���30 $
:�tJ   �! L��� 6���< °C 72 
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   6���� $�% �� &.��R105p.G   L�-�"�)4 q���� (   	�+� 

   LU �! 5��� ?��-�" LU� �= ,DE9A7SLC )17 J8 J(
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.���C137p.C )14(  �C > T10  +478c. 

 L�-���"�)4 ()14(  &���:����� J&�����D: �! �A142p.V 

 L�-"�)4 ()20( ��   8���E) �����2   ,�DE ���Da � .(

$S9:  L����/
� �! $R��S� !��� ��J  ,�DE   ���1M216T J

T467M  �W333R q����� � $��% 	���� !���E� ����  	�+�� 

,DE    ��� �:��DE *S�� �! 5�� &.�� ��1   �! J������

  ���� u�d: ��
= L���/
� � Z��% v
1R105G   ���/
� �! �!

.�� w7d� ��@��+�1 &��K �!  
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� � ���� L���4 $� ����
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�     $�� ��t�� ���1

 ����
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3% hj��E�� �! w��9: &��34

�! ��1�
�� �� x�I � 2���    J+�k�K ;�
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 �1500      �! $�
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��1 ����� �� ������� ���� ��������  .ARMS  �RFLP  

��  �����  �� ������  ������ �����  ���  

1A3SLC 3 ATGAGGTTTGAGAGAAGCAC RN:GAAACCAAATATGTTTATCACTCG 
RM:GAAACCAAATATGTTTATCACTCA 

RS:ATCTGCCTTTTACCCCTTTG 

ARMS 
Sequence 

 8 ACCCTTTTCTTGCTCATCAG RN:AGGGAGTGTGAAAAGAAGCA 
RM: GGGAGTGTGAAAAGATGCG 
RS: ATAAGCTCTCAGACCACCAA 

ARMS 
Sequence 

9A7SLC 4 CCCTTCCTCTCTGTGTTCCAG GTCTTTTCTGACCCCTGCCC RFLP 

 10 TCTCAGTGCGTTTAACCTCCTC GCATCTGGGTCATTTGGAAGC RFLP 

RN J�R
N< &d"+� +/��+= :RM J$�.�� ,DE &d"+� +/��+= :RS����  ��+� &d"+� +/��+= : ����  

ARMS: Amplification refractory mutation system; RFLP: Restriction fragment length polymorphism 
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��2�# . $% �� ��& '(�� ���  ���1A3SLC  �9A7SLC ,-�� ,�����( �  

��  �����/ �������  ����� !"�# ���$� ��%� ����& ���$� ���$� '�# (!)& (#���� 

1A3SLC 8 C/T1400.c T467M �-.� �/ 0  0�60 

 3 T/C647.c M216T �-.� �/ 0  0�60  

9A7SLC 4 C/T425.c A142V �-.� �/ 3  0�60 

 4 A/G498.c R105G �-.� �/ 2  0�60 

 4 C/T10  +478.c  ��$"�-!� 2��!��$ 3  0�60 

 4 C/T411.c C137C ��� 3456� � 3  0�60 

 10 T/C1182.c W333R �-.� �/ 0  0�60 
  

     �����-= Z���34 5�@��d:�! (e) �+��1-�� L�������/
�

:�DI��  J����.+" ��+] �K�+E 6/4 &g�30    ��� ���/
�
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� ����1

   \���� ,�DE !��� ��Da ��+� L���/
� .�:�� h�7�:�

  5����% ��% �K��: �! ��
�:U � LU   ���11A3SLC  �

9A7SLC    &�:����� ���Da JF�/>� �! .�:�� ���+�

LU �! 2
��:U 9A7SLC     !����� 	��� .��� w7d�

  2�� J��R� �� ,DE �! J�:�+���� &:����� 2� 6���

�� LU �! ��R� �1 ,DE .�����  

L���+.     LU �! 5��� &�.�� ,�DE 	�+ 9A7SLC 

 $� V��+�R105G  !��)21 J19-16 J8   ,�DE 	��� .(

 �R�) ���3� 6��! y�� 	
��� �1IL !��! ��+] ()22( 

 ���@��+�1 �! 	
��
� *�+  ���� ,��-.� �   ���1

   ��� z�4�� �� &�:����� 	��   !���)17(   L����/
� �! �

   L��/�0 $�3/E � ����=��� ��1��d% ����
��
� )23 J

21 J18(J ���
����� )24-23 J21(J 2��a �%��3���� )9(J 

L�:�� )25 (�  ...5��! 5�� u&��  ���� �!  	
�a )26(J 

	=�U )20 (� ���+�0 )8 (&.��  5��d:  &��� .A142V 

,DE �� ��R� ?��-" 5�� �! ���1��d% 6{�  	�=�U 

)20(J 8���| += )14(J �O���� )27(J L���:�� )28 J25(J 

�!�:�% � L�/�0 )18 ( $�R��S� L���/
� �!    -�
: +�k�K �

 .�� 5��!A142V   LU ���Da L�-"� �!9A7SLC  �!

���3� l��� y�� 2EL   	
r �+�=AT ,+0b   !��! ��+�]

)20( L��� �R
N< !�+.� �! ,DE 	�� $% ���E L0 � .

    &����� 5����� 5�����! ����
�����
� �+����)20( J

,�/d% ���/
� }�n� �! ���1   &�:����� 	�� ���

 !��! !�E�)14(.  

�3= � ��� ��
.���     L����/
� �! 5��� &�.�� ��1

C137C )C > T411.c���� (  $��% ������ �! L�����/
� 

����
����
� ���1����d% ����:�� 8���| += )14(J L���:�� 

)25 (� �O���� )27 (   5�+���� .&���� 5���� ?��-��"

5��1! L�d: ��R��S�  ,�DE !�E� �    ������� ���1

��     ���+7� ��
��� o�]��4 JL�d��: ~�� +� $% ����

       6�/4 �! 8����� ��� ��/
m�  �K���: o��+7  ��:��

�� !�>�� �� ,��+
=  ���%)30-29 J14.(  

W333R  L�-"� �! q��� ,DE10  LU9A7SLC 

��  ����)31 J22 J17 J12(  L���/
� �! $%  $�R��S� 	��

   5!��:��� �! 5��@��E 	��� .&.+" ��+] ���+� !���  �

  L���:� �! 2�+/��! �+�1 ��
�� ��
�0 ��1+ ��_�:�+ 

  &���� 5���� &����IK ��
����)20( �! ,��DE 	���� .

  L���/�0 �! 5���� Z���>:� ����R��S�)32 J23 J18 J16(J 

2a �%��3�� )9(J  L��:�� )33 J25(J  	�=�U )20 (�  ...

?��-" 5�� J&��   ����  $�R��S� L����/
� �!   �:���% �

.�d: 5��!    
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 ,DET467M q��� L���4 $�    LU �! +�

|  	�+� 

1A3SLCJ 	
��� ��� �! 2� ��/
�  ���
:�_���  $������ 

�� )10 .(	�� ,DE �!  L��/�0 )21 J18 J16(J  �O��� 

)34(J 2a �%��3�� )9(J $
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Abstract 
Background: Cystinuria, one of the first diagnosed inborn errors of metabolism, recognized by 
hyperexcretion of cystine, lysine, ornithine and arginine into the urine. So far, two genes associated 
with cystinuria have been identified: SLC3A1 (2p16.3) that encodes the heavy subunit rBAT of the 
renal b0,+ transporter and SLC7A9 (19q13.1), which encodes the light subunit b0,+AT. Patients with 
type A cystinuria have two SLC3A1 mutations, whereas patients with type B have two SLC7A9 
mutations and finally patients with type AB have one mutation in each gene. Considering the 
population-specific distribution of mutations in disease, limited studies on the genetic bases of the 
cystinuria have been done in Middle East. This research presents the results of mutation analysis on 
patients with cystinuria in Iran.  

Methods: Thirty unrelated patients with cystinuria operated to remove kidney stones were screened 
by urologist .The patients were analyzed for mutation using amplification refractory mutation system 
(ARMS) and polymerase chain reaction-Restriction fragment length polymorphism-polymerase chain 
reaction (RFLP-PCR) methods. 

Findings: We found some variations including missense mutations, polymorphism and intron variant, 
but the most frequent mutations, M467T and also T216M and R333W, were not detected in our patients. 

Conclusion: Our research may confirm the ethnic distribution of mutations in cystinuria and this study 
can expand our concept of the genetic basis of cystinuria in Iranian patients. 
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