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 �(5� 3� � �F +," -���mRNA 3G 1FHL 0& ����$ �
$
" 3�
HI ��-
J �
$
" K��/L� �  � �!� " ��M N�N O
� �� P J�� �
$
" ! P J

�
� �$
H ����.  

��� ��: 50  ��
#� �08 ���$�� 9���$ �� 4�HH� �Q&��$ 3���� � �� ��
��) '$�825  ! P J�� �
$
" �� M/($ ��� �25 -
J �
$
" �� M/($ ��� � P J ( ��

���8 ���! B CD" .�� . R��+/�� ����RNA ���
�� �  �J�� ���� . HS�# ! 4�8 �H L���N ��#cDNA )Complementary DNA ( � � ��

�8 4��T/�� . UH��!Real time PCR )Real time polymerase chain reaction ( P2% ��20  UH��! V
W+$ �� ! �L�6 1�2�� �/ X!�< $

Real time PCR 4��$ �!�% �8 4��T/�� .��6 �(��� Y����
WL �. 

����� ��:  �(5� 3� �mRNA  3G ��1FHL  ����� P J�� 4!�6 ��50/0 -
J 4!�6 �� �� �X�% �� 7�
� �>��  �
� �"Z�� �W J 3�9 $ .�� P J  

)29/5 �>�� (�HQ$ @4!�6 !� .�� . � =!�T" !  �
� ���)019/0  =P .( ' WD" ! ��92"ROC )Receiver operating characteristic ( �� ��� 3�,�

��-
J ��#�
$
" 4!�6 !� . � K��/L� ���� 3G .  �HDH$ ��� \]� 7���� ��
J ������ � �!� " P J�� ! P J)AUC  ��Area under the curve (

 �����92/0 �
�.  3G 3� � �6^�! ! � ��5%1FHL  _ "�" �� �F +," U��$�` a� 3�
HI ��84/0  !0/84 �$` ��� ��. 

����� ����:  3G 3� � �����1FHL -
J �� �$
H ���� � �!� " ��M N�N ��#�
$
" K��/L� �0& ���� ��/, � ������ @P J.  

����� ������:  �(5� 3� � @�F +," -���mRNA@  3G1FHL�$
H ���� � �!� " ��M N�N @  
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�0� 1�+ B�#�+ ��*��#C �
C��+ D(�� �� ��
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96-80   2��� ����� .  �� ���M� �#��:20-5  ������

 �
���
� 
�O
P�P ���#��� ���� ��#*
���� �#� .  �#�:

  1�+ �� � 1
6�� Q(�� ����� )� ���� 2�� �J0� ��M�

!#R� �+ �#�#� �#<� �
6�      ����+ �<��S� ��R
C 
���

)4 .(      �� !#�0;� �#�� 1�+ 2������ )�������15-10 

�� U� ��#*
���� �
���
� 
�O
P�P ���#� ����   ����

 
�?+ ��4
� �10  2����� )������ VW� )� �;+ 16��

H ���40  2�� ����)4.(  

1�#0�  ��)#� 
����+)Fine needle aspiration  ��

FNA ( ���0: )� ���I( Q
X��W� 
����+ 3�� ������S+

    ����� 5 �#�� 1�+ 1� 2�� �
���
� �
C�+ 
���#�#�

�� Y�M�� ����0
+ 
��+    ����H 
���+ 1��Z�[�� ��� \�#�

20 ����   ���#�)����]�   �
�+ 
0/42-2/9  ����� (

 �;8( _�#<�0� 3��45   `#J�W� a�#� 1+ � �#�

�� 3��45 >��� �H �� �  �#�)7-5.(  

 1��#0� �� �0
C�+ �8C   
���FNA   �
�+40-10 

 ��� 3��45 ����� 1+ `#JW� ����    ���� )� B��#��

      `#J�W� !���� 2�����+ ��*�)�
� �����0
+ Y�0� B��

c
(� _�#< �� �#+ �*��#C    1��#0� �����+ ��+ ��   
���

  �#�� QX�W� 
d#6#��P � P#
+    ����H �� >�?@ �  

20 ����  1�#0� ���     ���OP#e� 
���� B`#J�W� 
���

 �#+ �*��#C �
C�+)6 .( �� B�f�� g�� )�10  ����

 ���#�FNA_�#< B �� 3��45 _h�� �Z*� 
��   �#��

    1�M
�� �� � ������ Y��f*� ��� Q
XW� 1+ �M*� 1�

�� Y�f*� ��� �����       �
�� 
�� ��+ ���� ���� � ����5

�Z*� �
i[� 
��0
+ ��  ���j5)6.(  

     ������*� Y��: ��*��� ��R�k� 1+ 1<#� �+ ����+�*+

����� Y�0�      Y��M�� ��+ ��
���
� 
���FNA   �#�<� �

3��45 �� _h�� �Z*� ���#�   E����)F Y��M�� B��   
���

�f����W� ������+ l����� ���+ �6#��J6#�  ���� �) 
����

�� �m� 1+ 
���n Bo��*�  1R
��� 1+ �� ��� �F 
   ���

E���)F 2]� ��#�+  
�� �� �
���
� ����� Q
XW�

 �
WX+ �#IS+ �0: )� �I( ��)6 .(  �� !��;@ ���
� ���

����� a�;6�8�   ��H��< Y��M�� �� 2�� ���*�   
���

    ���� E���� �����0
+ )� 1��� ��� �� �� 
���n �
	

)9-8.(  

     Y��0� ����#�+ 1�� 
���Z*� �� �) ��W� p
� �#*���

3#C 
���#�#�  C�*�� B��� G���@� �
C�+ )� �� �
C 1�

     o�
��� )� B��
6� �
�0� 1�+ � 2��� ��W�    '�#��� 
���

�� ���Z��� �� �) 
���f��W� VR�X�    �����S+ ��� �#�

 ��F 2�� 1+ q����)10 .(  ����� 5 a�;6�8�  �����+ ��

 ��4��
� ����
+mRNA  ���d   '�#���� �� V��R�X� 
����

����� �M*� �� 1+ �J� �� ���� ��� 
�
52�� �  )� 1�

�d ��
+ a��Z�  ��  78�� ��mRNA  �+ 1  ��#�*:  ���W�

 �� �) 
��+ �6#J6#� ���< G���@�!#R�   ������� 
��

�#� ���Z���.  

1;6�8� ��  �#�]� )� 
� 
   ���
+4    
��?��� 
���+ �d

�#�#� Q
XW�
��    ��
���
� 
��#*
����� �k#J
6#@

�� ���Z��� ���#+ EX+ 2��n� q���� � �#+ �)11.(  
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�� ����+X  ����]� �� �

26Xq ���0���� � ���� ������(  ��������*� 
)Gene 

identity document  ��Gene ID ( �F2273 ��   ����+

 )� �7  2��� ��� �
JW� ��45� .   ���� )� �F !#�r]�

!#R� Y�
P �
 � c��� )� ������ 
��      ��+ 1+��W� ������

TGFb )Transforming growth factor beta (

�� 
�
5#R< �*�. ��**� !��*� B�d ��� 6��P 
  B�#
����Z


   2��� �6#R�� )#��sPF � ���J� .3     B���#���C ���� #�t:

�
e���P Y�� 1+ ����  
��1FHL B2FHL  �3FHL   ��� ��

��    ��+ 1�� �**�)2Mothers against decapentaplegic 

homolog( 2SmadB 3Smad  �4Smad  !���������r��

�� ���(�+ 
��JR0: � �J�4
@ �**� .    c�
(� E�?� ����

   2��� ���W� QXW� )#*� ����� ���J� �� �d ���

)12 .( �d ����*
e���P ak#���r]�1FHL  ����C�+ �

�d ����� �� �f�� 
��    ��� ��

9� ��
u��
� 
��   ��*�

)14-13.(  

����� 1+ 1<#� �+ 1�#0� 1� ����  �� ��)#� 
����+

  � �
C��+ 
����#�#� Q
XW�    1�+ )��
� B���� ��
���


 �
C���+ 
�����#�#� ���*��#�+ 1��� ���� �) 
���f����W�

3#C '�#�� )� �� �
���
�    l�� H� B��*�� G���@� �
C

���� �#��� . l����� ���+ 1��� ���� �) 
���f����W� �����

���� �� ��� ��M�� akO�C�  B�*� � ��#��� �J
��d 


 �� ����?� �+ �#ARNA    �#�� 1�+ B�*� � Y�M�� �+�(

+��� �#?6�+2��� �*��#C �*
6�+ ������.  

 ��
+ ��;�� �� �) 
���f��W� �+ B����+�*+mRNA 

 �� P#
+ 
�� �+      ��
���
� 
�O
P��P 
����#�#� 
���

    �F ������� ��� ��� Y��M�� ��#*
����    )� G����@� �� ���

3#C 
���#�#�      a�#�� �� � ����5 �+���)�� �
�C

2
?@#� �F ������ 
�;+ a�?
?]� �� B��#+ 4
�F  �� ��

0�1�# 
����+    B���� ���� �+ � �#� ��
M*� ��)#� 
��

c
(� Q
XW� 1+ ��#�+ 1�#0� ��  
�����+    ��)#�� 
���

 ��0: Y�M�� )� � ��� v0�     ��
	 ��#����
���
� 
���

 2���� 
���n .     3)�� �����+ c�
?]� ���� g���

  �I�� � ����
+ ���r
XW�mRNA  �d1FHL  2��S<

  3#�C �#��#� G���@�      '#�� )� �
C��+ �#��#� � �
�C

�O
P�P�� ��#*
���� �
���
� 
 ���+.  

  

��� 	
  

������� 	�
���  

 c
?]� ��� �� 1�#0� �MH50   � �#�+ ��#�25   1��#0�

 �+ )�#�� �S� ������ 4���� 1+ ��**� 1;<��� ����0
+ )�

 � �
���
� �
C�+ 
���#�#�25     
����#�#� ��+ 1��#0�

 ������ ���� c��
?]� ����� �� ���
���
� �
��C 3#��C .

o��*� `#R+ ����    ���M� �*
+)��+ )� �;+ �*
@���P 
��

  ��� 2�� �d#6#��P v�� >��#�  ����� _��X . �
��*w0�

2 �d#6#��P 1�#0� ����+ �+ x�� ��J0� 
��   '#�� B��

  ������ 3��4�5 �� �6�0�H� �#�#� .    �� 1�� 1��#0� 1��

�F 
d#6#��P 3��45 1;��n p
� ��  3#�C 
    ��� �
�C

     ��;
I� 2�@�+ ��#�*: 1�+ B�#+ ��W� 3��45 �0
C�+

������5 _�X��� .  


������������  

      1R
��� 1�+ ����+� �� ��WJ �����J��� Y��M�� 
���+  


3�+ Y#���J
�  
��6 `#R+ )� ����J
�   �*
@����P 
��

�� ���� .3�+ ��� ys�     )� 
���: >
�]� v�� �� ��

RNase )Ribonuclease (Yk 
�� �+  z#rX� 
��

���� 1���j5 �WJ �����J��� .Yk ���   v�� 
���� ��

1�k     )� ��I( � �*�� � �R
�@ `)��� 
    ����?� B���Z����  

10  �F 
�� ��4���k !� ���RP !#��R]� ����
6��J
�  ����

   2�@�+ ��� �#�+ ��� 1���j5     1��k 1�+ ���S+ ���   �R
�@ 


�*I w+ .      {��X���� 
���+ Yk ���: �� B`#�R+ ��� )�
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RNA  |���� ���+ ���� Yk v��� � ������ 1���@�5 ���m� ��

  ��)#�u� �
R �#��0�)Sigma ( |���     �� ��� ��� 
4�
�F

+ �WJ �����J��� ���)    ������*� 
���+ ��0*��� ��#*: 1

����]� !#R� 
   �#�� ���Z���� �� .Yk    z#�rX� 
���

 {��X��� 
��+RNA  �4��@ ��oC 80 - ���� 
���Sf�.  

 ���
���RNA ����� ��     ����� � ��� ����! "��#
cDNA  

 {��X��� 
��+RNA  1��#0� )�    2J� �����J��� 
���

   2������� 2����
� )� �������Roche   Y������ 1����+  

High pure RNA paraffin kit   ��� ���Z���� .  
���+

 2C����cDNA  2����� 2��
� )�Qiagen  Y���� 1��+

Quantitech RT   2����� �0;6��#����� l����� ���+

  ���� ���Z����� ���)���� .   2C���� 
����+cDNA  )�  

1  Y�5��J
�RNA   �����5 ���Z���� #f6� ��#*: 1+ . ��

1��RH�� _#��
� �� !�� 
  z#��rX� 
����PCR  1��+

 1��#0�   
���RNA B2   ���
6��J
�gDNA eliminator 

)Genomic deoxyribonucleic acid eliminator (

 a�� 1+ � �� 1@�n�2  
��� �� 1?
(�oC 42   1�+#J��

1�#0� B�F )� �;+ � ���� ���� 1���j5 }� 
�� �+ �� .

  B!#�����R]� 1�����+4   ��4������F �������
6��J
�RT   

)Reverse transcriptase ( �1  � ���0���P ����
6��J
�  

4  �@�+ ��
6��J
�X5      ��f���� v�0� ��+ � ��� 1@�n�

 _#�
� �RJ
�#���     a��� 1�+ ���30    
���� �� 1�?
(�  
oC 42  �5  
��� �� 1?
(�oC 90 ���� 1+#J�� . ys�

 ���?�20 1+ _F ��
6��J
�cDNA   ��� � ��� 1@�n� ��

 �4��@ �� B���Z��� ���)oC 80- ���� ���f��+ .  

 $����%Real time PCR  

  E*����)Real time polymerase chain reaction (

Real time PCR  ���MH ��20   Y���M�� ����
6��J
�

2@�5 . E*��� ~#RX� )�Real time PCR  
���� 1�

����      2���� !#�r]� � ����5 �I���� y����#R@ 


TAKARA    Y��� 1�+SYBR ®Premix Ex Taq ™ 

 X� 1�+ 2I � �#A \�� ���Z���    ��f�� E*���� ~#�R

EvaGreen_�#< B �#+ ���F 2�� 1+ 
��S+ 
��.  

     1@��n� ���) �����?� ��+ ��#� BE*��� _#
� �� ��

��.  

1. X2 PreMix  µl 10 

2. mM 2 Primer ��  µl 1  

3. D.W    µl 7  

4. cDNA    µl 2  

E*���  
��Real time PCR   `���� ��f��� �+ ��

CORBET  Y���� 1��+6000Rotor-Gene  ���� Y���M��. 

1C�A  a�#� 1+ ����� 
10  1
��ioC 95  ys�� B45 

 ������ �J
���5  1��
��ioC 95 B15  1��
��ioC 60  �10 

 1
��ioC 72 �#+ 1<�� .  
���� �� �J
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Abstract 
Background: Fine needle aspiration (FNA) is the best method for diagnosis of thyroid tumors before 
surgery and is performed widely for patients; but in about 20% of cases, the test answer is reported as 
suspicious or intermediate. The aim of this study was to evaluate the mRNA expression of gene FHL1 
as a tumor marker in differentiating benign and malignant tumors of papillary thyroid carcinoma.  

Methods: 50 patients from Ahvaz hospitals (Iran) with malignant (25 cases) and benign (25 cases) 
thyroid tumors were enrolled in this study. RNA was extracted from paraffin samples with specific kit 
and the kit was used for cDNA synthesis. Real time polymerase chain reaction (PCR) were consisted 
of 20 micro liters of the reaction mixture containing the fluorescent Cyber Green. 

Findings: The relative mRNA expression of FHL1 gene in the malignant group (0.05%) was 
significantly lower than that in the benign group (5.29%) (P = 0.019). Receiver operating 
characteristic (ROC) analysis showed that the gene has a good performance for differentiation 
between benign and malignant thyroid tumors, with area under the curve (AUC) of 0.92. Sensitivity 
and specificity of FHL1 gene expression as a diagnostic test were 84% and 84%, respectively, 

Conclusion: Gene expression of FHL1 is more efficient to differentiate papillary thyroid carcinoma 
from benign tumors. 

Keywords: Biomarkers, Relative expression of mRNA, Papillary thyroid carcinoma 
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