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��ŶƳƺƃ�śƺƀŰƯ�ƱŚƏźſ��ê���Survivin��ŶƿŶū�ƺƌƗ��ƵŵřƺƳŚų��ƽ
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ƺţźǀƛƺƯŹƽ�Ŷǀŗƹźǀţ�Żř���ƺĭ�ƶƬưūř��ůřźū�ŢŰţ�źţƾ�����ƶºŤƟźĭ�Źřźºƣ�
ŶƳŵƺŝ��ř�ƶǀƃŚů�ƕřƺƳ��ƽ�������ŢºƟŚŝ�Żř�żºǀƳ�ŹƺºƯƺţ���ŚºƷƽ��ŹŚºƴĩ�ƽ���ŵŶºƛ�
ŹƺƯƺţƽ�Ɩưū�Ʃƹř�Ƶƹźĭ��Źƹōƽ�ƃŶ�ƄƯ���ƾºĭĦƿƹ�ƹ�šŚƈºŴ���ƽŚºƷ
Ŝǀſō�ƾſŚƴƃ��ê�ƱřŹŚưǀŝ��ƶƘƫŚƐƯ�ŵŹƺƯ������ƩƹŶºū�Źŵ�æ����ƵŶºƃ�ũŹŵ�
Ţſř���

�ũřźŴŤººſřRNA��ũřźŴŤººſř�RNAƶººƳƺưƳ�Żř���ƾŤƟŚººŝ�ƽŚººƷ� �
�Ųºƿ�ƵŵŻƩƺººƬŰƯ�Żř�ƵŵŚƠŤººſř�Śººŝ�ƵŶººƃ�RNX plusTM �ƢººŞƏ�ƹ�

�Ŷººƃ�ƭŚººŬƳř�ƵŶƳŻŚººſ�ŢƧźººƃ�ƪưƘƫřŹƺŤººſŵ�ƱĥŚƴǀººſ�Ʊřźººƿř����� �
�������ƶºƳƺưƳ�ƱŵźºƧ�ŵźºų�Żř�žě�������ĥƺưƷ�Ǝºſƺţ�ƾŤƟŚºŝ�ƽŚºƷ���Źŵ�ŹżƿŚºƳ

�źººƷ�ƽřŻř�ƶººŝ��ƖƿŚººƯ�ƱĥƹźººŤǀƳêåŚººţ�æååƾººƬǀƯ��ŢººƟŚŝ�Żř�ƭźººĭ� �
ƾƬǀƯ�Ʀƿ�źƔƳ�ŵŹƺƯ��ƩƺƬŰƯ�Żř�źŤǀƫRNX PLUS�ƹ�ƵŶƃ�ƶƟŚƋř�
���Ŷºƃ�Ţųřƺƴƨƿ�ǈƯŚƧ�����žĜºſRNA�����ƭźºƟƹźƬƧ�ƩƺºƬŰƯ�Ǝºſƺţ�

�Ŷººƃ�Ƶŵřŵ�śƺººſŹ�ƩƺƳŚººěƹźěƹżƿř�Żř�ƵŵŚƠŤººſř�Śººŝ�ƹ�ƽŻŚººſřŶū��
�śƺºººſŹRNAŢƀºººƃ�Żř�žºººě��ƹŹŵ�ƩƺƳŚºººţř�Ǝºººſƺţ�ƺºººƃ� �

æ�å�ƾƬǀƯ��Ư��ƩƺEDTA�ƶĮƳ���Ŷƃ�ƽŹřŵ����ũřźŴŤſř�Żř�žě��ŹřŶƤƯê�
�ƹì�ƽƹŚººů�ƩƺººƬŰƯ�źººƷ�Żř�ƭźººĭƹźĪǀƯ��RNA�Źŵ�ƶººƫƺƫ���ƽŚººƷ

����Śººŝ�ƾººƠǀĩ�ƹ�ƾººưĩ�źººƔƳ�Żř�Ŝººǀţźţ�ƶººŝ�ƹ�ƶŤººƃřŵźŝ�ƶººƳŚĭřŶū
ƵŚĮŤſŵ������������ŵŹƺºƯ�ŻŹŚºĭō�Ʃĥ�ŻŹƺºƟƹźŤĪƫř�ƹ�ƽźŤƯƺŤƟƹźŤĪĜºſř�ƽŚƷ

Źřźƣ�ƾſŹźŝ�ŶƴŤƟźĭ���
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ƾƳƺƳŚƣŶƳƹ�ƶǀưſ�ƱřŹŚƨưƷ�ƹ� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽæ�ƵŹŚưƃ����ƽ����żǀƿŚě�íì 

�

ƩƹŶūæ��ƾĭĦƿƹ�ƹ�šŚƈŴƄƯ�ƳřŹŚưǀŝ�ƾƨƿĥƺƫƺţŚě�ƽŚƷƱō�Żř�ƶĩ�ƾ�ƶƳƺưƳ�ŚƷ�ƽŹƺƯƺţ�ƽŚƷ Ɩưū�Ţſř�ƵŶƃ�ƽŹƹō���
��

RT-PCR��
ƶƳƺưƳ Ʋſ/Ţǀƀƴū� ƶŤƟŚƿ�ƾĪƿĥƺƫƺţŚě�ƽŚƷ��

2B ÄEx3 Survivin 

æ��ëë/M 
ƩƺƬſ�ƶŤƀƷ�Śŝ�źǀŨĪţ�ƩŚů�Źŵ�ƽŚƷ�ƂƿřŹō��ƦǀƬǀƟƺƴƿŻƺŗř�ƮſǈěƺŤǀſ�ƹ�ŵźƠƴƯ�ŵźĭ�ƽŚƷ��šŹƺƇ�ƶŝ�ƶŤƟŚƿ

ƩƺĪǀƫƺƟ�ƵŻřŶƳř�Śŝ�ƾƿŚƷ�źǀƜŤƯ�ƽ 
� � ���

ç��êé/F - � � � 

è��ëê/F - � � � 

é��çå/F - � � � 

ê èé/M ƩƺƬſ�ƶƴǀƯŻ�źƷŚƓ�Śŝ�ƾƿŚƷ�ƽƶŤƀƷ�ƽŚƷŹŚǀƃ��ƲƃƹŹ��ƮƷ�ƽř�ơƹźƗ�ƹ�ƩƺƀĜĩ�ƶŝ�ƮūŚƸţ��ǈǀěŚě�ƭźƟ�Źŵ�ƱŚƃƺě � � � 

ë æé/F - � � � 

ì éè /F - � � � 

í��ëê/F - � � � 

î çí/F - � � � 

æå çé/F ƩƺƬſ�ƴǀƯŻ�źƷŚƓ�Śŝ�ĨǀŤſǈěƺŘƳ�ƽŚƷƶ�ƽƶŤƀƷ�ƽŚƷŹŚǀƃ��ƲƃƹŹ��ƮƷ�ƽř�ƽƹŚƠƴƫ�ŵŶƛ�ƽźǀĭŹŵ��ǈǀěŚě�ƭźƟ�Źŵ�ƱŚƃƺě � � � 

ææ èé/F - � � � 

æç èæ/F - � � � 

æè��çå/F - ����� � � 

æé éê/F -��� � ���
æê êî/M ƩƺƬſ�ƽźě�ƮūŚƸţ��ħŶƳř�ƮſǈěƺŤǀſ�Śŝ�ƪĪƃ�ƾĩƹŵ�ĨǀŤſǈěƺŘƳ�ƽŚƷ�ƩřŹƺƳ � � � 

æë êæ/F 
ƩƺƬſ�Śŝ�ĨǀŤſǈěƺŘƳ�ƽŚƷƶŤƀƷ��ƽŹǈǀěŚě�ŹŚŤųŚſ��ƶƴǀƯŻ�ƽ�ƽƶŤƀƷ�ƾƌƘŝ��ƲƃƹŹ���ŹŚǀƃ�Śŝ�ƵřźưƷ�Ěģ�śƺƫ�Źŵ�ŚƷ

Ƶźĭ�ƱƺƿŻƺƬĪƳř�ƹ�ƾƫŚƘƠƳř�šřźǀǀƜţ�Ŷūřƹ�ƽƹŚƠƴƫ�ƽŚƷ 
� � � 

æì êå/F ƩƺƬſ�ƶŤƀƷ��ƽŹǈǀěŚě�ŹŚŤųŚſ�Śŝ�ĨǀŤſǈěƺŘƳ�ƽŚƷ�ƶƴǀƯŻ�ƽ�ƽƱƺƿŻƺƬĪƳřƹŵƺſ�Śŝ�ƵřźưƷ�ŹŚǀƃ�Ŷūřƹ�ƾƌƘŝ��ƲƃƹŹ� � � � 

æí ëê/F - � � � 

æî èç/F - � � � 

çå��èé/F - � � � 

çæ��çí/F ƩƺƬſ�ƂƿřŹō�ĨǀŤſǈěƺŘƳ�ƽŚƷ�ƶŤƀƷ��ƾƘƣřƹ�ƽǈǀěŚě�šŹƺƇ�ƶŝ�ƶŤƟŚƿ�ŹŚǀƃ�Ŷūřƹ�ƲƃƹŹ�ƶƴǀƯŻ�ƽ � � � 

çç��éé/F - � �� � 

çè êæ/F - � � � 

çé��çì/F 
ƩƺƬſ�ƶŤƀƷ�Śŝ�ĨǀŤſǈěƺŘƳ�ƽŚƷ�ƶƴǀƯŻ�ƽ�ƽƽŚƷŹŚŤųŚſ�Ŷūřƹ�ƾƌƘŝ��ŹŚǀƃ�Ŷūřƹ�ƹ�ƲƃƹŹ��ƶŝ�ƮūŚƸţ��ƽŹǈǀěŚě�

ŢƟŚŝ��ơƹźƗ�ƶŝ�ƮūŚƸţ��ŹřŵźŞǀƟ�ƾŝźģ�ƽŚƷ 
� � � 

çê��êê/F � � � ���
çë��æê /M � � � � 

çì��êè/F 
ƩƺƬſ�ƾƬě��ŹǇƺĪǀƫƺƟ�ƽƺĮƫř�Śŝ�ĨǀŤſǈěƺŘƳ�ƽŚƷ�ƶŤƀƷ�ĨǀĜǀţźǀƛ�ƮƀǀƟŹƺƯ��ƾĪǀƬǀƟƺƴƿŻƺŗř�ƮſǈěƺŤǀſ�Śŝ�ƮƿǈƯ�ƽř

ƮƿǈƯ 
� � � 

çí��êè/M - � � � 

çî èì/F - � � � 

èå çî/M - � � � 

èæ��èì/M - � � � 

èç çí/F - � � � 

èè éç/F - ���� � 

èé éí/F - � � � 

èê��èì/F - � � � 

èë��ìê/F - � � � 
��

�����F: Female        M: Male
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�Ʊĥ�ƱŚǀŝ�ƾſŹźŝSurvivinŢƳŚƿŹřƹ�ƹ���ƾƄƿřźǀě�ƽŚƷ2Bƹ��ÄEx3 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽæ�ƵŹŚưƃ����ƽ����żǀƿŚě�íì 

�

ůřźƏƾ�řźě�ƿźư���ř�Źŵƿ�ƤŰţ�Ʋǀ����Ʊĥ�Żř�ƢB2m�������ƩźºŤƴĩ�ƱřƺºƴƗ�ƶºŝ�
Ƭųřŵƾ�řźŝ�ƹ�Ŷƃ�ƵŵŚƠŤſř�ƽŨĪţ�ǀƱĥ�ź��ƽŚºƷ�B2m��ƹSurvivin�

ř�řźě�ŻƿŚƷźưƾƿ���ŚŝŚŝ�Ǝſƺţ�ƶĩ�ƿƾ����ºůřźƏ�ƱřŹŚĪưƷ�ƹ�ƾ�����ŵƺºŝ�ƵŶºƃ�
��ƵŵŚƠŤſřƃŶ��ææ���ƫřƺţƾ�ř�šŚƈŴƄƯ�ƹ�ƿřźě�Ʋƿƶŝ�ŚƷźư���šŹƺºƇ

ŻƿƯ�źƾ�ŶƃŚŝ���
��

Human â2m (NM-00114048):��
(HBF): 5�- CTA CTC TCT CTT TCT GGC 
CTG-3� (94-114)  
(HBR): 5�- GAC AAG TCT GAA TGC TCC 
AC-3� (265-284) 
 
Human Survivin�(NM-001168): 
(HFP):5'-TGG CAG CCC TTT CTC AAG-3'�
(149-166)� 
(HRP): 5'-GAG AGA GAG AAG CAG CCA 
C-3' (762-780) 
(HFPN): 5'-ACC ACC GCA TCT CTA CAT 
TC- 3'�168-187)          �� 
(HRPN): 5'- CTG GTG CCA CTT TCA AGA 
C -3'(705-723) 

��

ƂƴĩřƹNested RT-PCR ���
��řƹ��Ƃƴĩ:RT�Ư�ǀ�ƹŚƀƯ�Ʊřżƽ������ƶºƳƺưƳ�źƷ�Żř�RNA�����ƩŵŚºƘƯê�

ƭźººĭƹźƨǀƯ��ººſƺţƎżººƳō�ƿ�ƾƀººƿƺƳƹŹ�ƮŽƺººĪƘƯ��ŻŚººŤƴƯźƟ�� 

(RevertAid� M-MLV)��žƳřźţ��ŽƺƨƘƯ�ŻŚŤĜƿźƧƹřźě�ƿ�źư
Oligo dT�ƶŝ��cDNA�Ŷƃ�ƪƿŶŞţ���

���Ƃƴºººĩřƹ:Nested PCR��ƂƴºººĩřƹPCR�Ʊĥ�ƽřźºººŝ�
Survivin�Źŵ�ƶºººƬůźƯ�ƹŵ�ƾūŹŚºººų�ƽŚºººƷźưƿřźě�Ǝºººſƺţ�� �

ººƬųřŵ�ƹƾ�ŢººƟźĭ�šŹƺººƇ���ººƬųřŵ�ƹ�ƾūŹŚººų�ƽŚººƷźưƿřźěƾ�� �
ƶººŝ�ŹŵŚººƣ�ƵŵŚƠŤººſř�ŵŹƺººƯƹ�Ƃººƃƺě�ŨĪţ�ººǀŹřƹ�ƶººſ�źººƷ�źƿŢººƳŚ�

Survivin�Survivin-2B �ƹ�Survivin-ÄEx3��ŹƺºƏ�ƶŝ�
ƶºººŝ�ƹ�Ƶŵƺºººŝ�ƱŚºººƯżưƷ�ƩƺºººƏ�Śºººŝ�šŚºººƘƐƣ�Ŝºººǀţźţ�ŚºººƷƽ�� �

ƞººƬŤŴƯ�ÒÒÓ��ÓçÒ�ƹ��èí�ƫƺţ�řŹ�ŻŚººŝ�ŢººƠū�ººǀººƯ�Ŷƾ�Ŷººƴƴĩ�� �
���ƪƨƃç�����������ŵźºƨƬưƗ�ŢŰºƇ�Żř�ƱŚºƴǀưƏř�ŹƺƔƴƯ�ƶŝ���ƽŚºƷźưƿřźě�

Survivin����ƂƴƧřƹ�Źŵ�PCR�ƶƳƺưƳ����������Żř�ƶºĩ�ƶƴǀºſ�ƱŚƏźſ�ƽŚƷ
���ƱŚºǀŝ�Ƃǀŝ�ƹ�śŚŴŤƳř�ŢŞŨƯ�ƩźŤƴƧ�ƱřƺƴƗ�ƶŝ�ŶƳŵƺŝ�ƵŶƃ�ƶǀƸţ�ƪŞƣ

Survivin��Ʊō�Źŵ����������Ŷºƃ�ƵŶºƿŵ�ƾŝƺºų�ƶºŝ�ŚƷ�������ŹŚºƸģ�ƲưºƋ�Źŵ
ƶƳƺưƳ�ƽ�ǈƯŚĩ��������ºůřźū�ŢºŰţ�ŵřźºƟř�ƩŚƯźƳ�ƾ����ĭŹŵ�ƱƹŶºŝ�ƹ��ºǀźƽ�

��ƱŚƏźſŶǀŗƹźǀţ�����ƩźŤƴĩ�ƱřƺƴƗ�ƶŝ�ƿ���ºƠƴƯ�ŶƷŚƃ�Śƾ������ƶºŤƟźĭ�źºƔƳ�Źŵ�
ŶƳŶƃ��žě���Żř�����Ƃƴºĩřƹ�ƭŚŬƳřPCR��������źºǀŨƨţ�Żř�ƱŚºƴǀưƏř�ƽřźºŝ��
ƶƴǀƸŝ��ƽ�ƶƘƐƣ���ƽ�ŵŹƺƯ�����ƩƺƈŰƯ�ŢǀưƧ�ƲǀǀƘţ�ƹ�źƔƳ��ǇƺƈŰƯ�š�

PCRŻŹŚĭō�Ʃĥ�ŻŹƺƟƹźŤƨƫř�Ǝſƺţ��ç��ƾſŹźŝ�ŶƇŹŵƃŶ����
Ƙţǀǀ�ƫřƺţ�Ʋƾ����Őţ�ŹƺƔƴƯ�ƶŝǀƿ�ƺƷ�ŶƿŢ�šŚƘƐƣ������ŶºƳŚŝ��ƪƇŚů�êê��

ţƺŘƬĩƺƳºººººǀŶƽ�Survivin�ŶºººººƳŚŝ�ƹ��èíţƺŘƬĩƺƳ�ºººººǀŶƽ� �
 Survivin-ÄEx3�Ʃĥ�Żř��ũřźŴŤſř�ºƃŶ���ƱĥŚƴǀºſ��Ʊřźºƿř����ƹ

��Ƙţ�Żř�žěǀǀ�ƫřƺţ�Ʋƾ��Ţĩźƃ�Ǝſƺţ�ƱĥƹźºƨǀƯ���Microgene���
ƫřƺţ�Śŝƾ�Źŵ�ŵƺūƺƯ�ƾƳĥ�ƦƳŚŝŚƤƯ�ƿ�ƶƀƃŶ���

ƶưǀƳ�ƾſŹźŝ�ƾưƧƱĥ�ƱŚǀŝ�Survivin ��ƾƄºƿřźǀě�ŢƳŚƿŹřƹ�ƹ�
ÄEx3����ŹƺºƔƴƯ�ƶºŝ���Ʊĥ�ƱŚºǀŝ�ƾºſŹźŝ�Survivin��ŢºƳŚƿŹřƹ�ƹ�
��ƾƄƿřźǀěÄEx3��ƺƇ�ƶŝ��Ƴ�šŹǀƶư�ưĩƾ��ŚƷŶƳŚŝ�šŶƃ��ƽ���ƶºƏƺŝźƯ�
����ŶƳŚŝ�żǀƳ�ƹâ2m���ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ���ŹřżƟřUvitech�ƶºƳƺưƳ�źƷ�Źŵ��

ƘţǀǀƲ�ƃŶ����ƱŚºǀŝ�šŶƃ�ŢŞƀƳ Survivin��ŢºƳŚƿŹřƹ�ƹÄEx3�
��ƶŝâ2m����������źºƔƳ�Źŵ�ƶºƳƺưƳ�źºƷ�Źŵ�ƱŚºǀŝ�šŶƃ�ƆųŚƃ�ƱřƺƴƗ�ƶŝ�

ƶººŤƟźĭ�ŶººƃƵƱō�ƲǀĮƳŚººǀƯ�ƹ���ƶŞººſŚŰƯ�Ƶƹźººĭ�źººƷ�Źŵ�ŚººƷººƃŶ�� �
�ƲƿźŤưƧ�Żř�ƲǀĮƳŚǀƯ�ŝ�ƶ��ƵƹǈƗ�������ƶƳŚŤºſō�ƱřƺºƴƗ�ƶŝ�ŹŚǀƘƯ�ƝřźŰƳř���ƽ�

���ƵŵŚƠŤſř�ƱŚǀŝ�Ŷºƃ�����žĜºſŝ�ºǀ��ŞƀºƳ�ƱŚƾ�Survivin���ŢºƳŚƿŹřƹ�ƹ��
ÄEx3�Ƶƹźººĭ�Źŵ�ŚººƷƽƶƳŚŤººſō�Śººŝ�ƞººƬŤŴƯ��ƽŝ�ººǀŚƤƯ�ƱŚººƿ�ƹ�ƶƀ
ƶƳƺưƳ�ƿŚƷƾ����Ʊō�ŶƳŚŝ�šŶƃ�ƶĩ���ƹŚƀƯ�ŚƷƽ��ƶƳŚŤºſō�Żř�źţǇŚºŝ�Śƿ�ƹ��ƽ�

�ŵƺŝ�ƱŚǀŝ���řźºŝ�ŶºƳƽ��Ƃƴºĩřƹ��RT-PCR�����ƛ�Źŵ�ƹ�ŢºŞŨƯ��ºǀ�ř�ź�ºƿ�Ʋ
�ƠƴƯ�šŹƺƇƾ�Źŵ����ŶƳŶƃ�ƶŤƟźĭ�źƔƳ����ƪºŝŚƣ����Ţºſř�źºĩŷ�����ƪºǀƫŵ�ƶºŝ�

������ŢºƳŚƿŹřƹ�ƞǀƘƋ�ŹŚǀƀŝ�šŶƃ2B�������ƶºƳƺưƳ�Źŵ�Ʊō�ƱŚºǀŝ�ƹ����ƽŚºƷ
�ƮƧ�ŹŚǀƀŝ������ƶŝ�Ʊō�ƾſŹźŝ��ƶưǀƳ�šŹƺƇ����ƱŚºƨƯř�ƾºưƧ����ŵƺºŞƳ�źƿŸºě��

���ƪºǀƬŰţ�ƹ�ƶƿżŬţ�ƽŹŚºƯō������ŹƺºƔƴƯ�ƶºŝ�ƶƀºƿŚƤƯ�ƽ���ƱŚºǀŝ�šŶºƃ�
SurvivinŹřƹ�ƹ�ƿ�ŢºººƳŚÄEx3Ƶƹźºººĭ�Źŵ��ŚºººƷƽºººƯƺţ�Źƺƽ��
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ƾƳƺƳŚƣŶƳƹ�ƶǀưſ�ƱřŹŚƨưƷ�ƹ� 

 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽæ�ƵŹŚưƃ����ƽ����żǀƿŚě�íì 

�

ººººƃŚůǀƶ�ƽƛ�ƹ�ŹƺººººƯƺţ�ǀŹƺººººƯƺţźƽ�ŝ�ººººǀ�ƱŚSurvivin�ƹ�
Survivin-ÄEx3Ƶƹźººĭ�Źŵ����Żř�ƵŵŚƠŤººſř�Śººŝ�ƞººƬŤŴƯ�ƽŚººƷ�

ƭźƳ��ŹřżƟřSPSSŹŚƯō�Ţƀţ�ƹ�ƽƲƯ��ƾŤƿƹ� U��Źřźºƣ�ƾſŹźŝ�ŵŹƺƯ
ŢƟźĭ���

��
ƶŤƟŚƿ�ŚƷ��
�����ŝºººǀ�Ʊĥ�ƱŚSurvivinŢºººƳŚƿŹřƹ�ƹ��ƾƄºººƿřźǀě�ƽŚºººƷ� �

��ƶƳƺưƳ�Źŵ�Ʊō�ƷŚƽ�ŹƺƯƺţ�ƽ�ƛ��ǀŹƺƯƺţźƽ���ºƃŚů�ƹ�ǀƶ�ƽ���ŹƺºƯƺţ�
��ŢƟŚŝŶǀŗƹźǀţ���ƱŚǀŝ�ƾſŹźŝSurvivinƵƹźĭ�Źŵ����ƞºƬŤŴƯ�ƽŚºƷ�
ººƯƺţƺŹƽŹƺººƯƺţźǀƛ�ƹ�ƽřŹ�Ʊō�ƱŚººǀŝ�ƂƿřżººƟř����Żř�Ŝººǀţźţ�ƶººŝ
Ƶƹźĭ��ƶǀƃŚů�ƽŚƷ������������ŹřŶºƤƯ�Ʋºƿř�ƶƧ�ŵřŵ�ƱŚƄƳ�ƽŹƺƯƺţ�Śţ�ŹƺƯƺţ�ƽ

��çæ��řźŝ�ŶƇŹŵ�ƽ�ƶƳƺưƳ���ŚºƷƽ��ƶǀºƃŚů�����ŹƺºƯƺţ�ƽ�è�è����ŶºƇŹŵ�
�ƶƳƺưƳ�ƽřźŝ�����ƹ�ƽŹƺƯƺţźǀƛ�ƽŚƷ���î�ŶƇŹŵ���ƽřźºŝ��ƶºƳƺưƳ��ŚºƷƽ�

ŹƺƯƺţƽ��ƾºƯ���ŶºƃŚŝ���ƲƿźŤƄºǀŝ��ºǀƯ��ƱŚºǀŝ�Ʊřż�����ƾƄºƿřźǀě�ŢºƳŚƿŹřƹ
ÄEx3���ƶƳƺưƳ�Źŵ�żǀƳ��ƽŚƷ��ŹƺºƯƺţ�ƽ���ƶºŝ�ƹ��ƱřżºǀƯ����î���ŶºƇŹŵ�
�Ŷƃ�ƵŶƿŵ���ƾƫŚů�Źŵ����ƱŚǀŝ�ƶƧ���ƶƳƺưƳ�Źŵ�Ʊō��ƶǀƃŚů�ƽŚƷ��ƽ���ƹ�ŹƺƯƺţ�

ƛǀźŹƺƯƺţƽ����Ŝºǀţźţ�ƶºŝ��æ��ì��ŶºƇŹŵ�ƹ���è�����ŶºƇŹŵ��ŵƺºŝ���Żř
�Źřƹ�źĮƿŵ�ƝźƏƿŢƳŚ�ƀŝǀƘƋ�ŹŚǀƞ�2B�ƶƳƺưƳ�Źŵ���ƽŹƺºƯƺţ�ƽŚƷ

�ƶººƳƺưƳ�ƶººŝ�ŢŞƀººƳ�ƺţźǀƛ�ƽŚººƷ�Źŵ�ƹ�źººŤưƧ�ƱřżººǀƯ�ƶººŝ�ƽŹƺººƯ�� �
ç�çç�ŶƇŹŵ���Ʊō�Żř����ƶƀƿŚƤƯ�Źŵ�ŚƷ���Śŝ���ê��Żř�ŶƇŹŵ���ƶºƳƺưƳ��ŚºƷƽ�
ƛǀŹƺƯƺţźƽ�ƵŶƷŚƄƯ�ƃŶ���

ƶºººƳƺưƳ�Żř�ŚºººƷƽºººƃŚů�ǀƶ�ƽŹƺºººƯƺţ���żºººǀƳç�æ���ŶºººƇŹŵ� �
ƶºººƳƺưƳ��ŚºººƷ�ƽƹŚºººůmRNA�ŢºººƳŚƿŹřƹ�Ʋºººƿř�ŶºººƳŵƺŝ���Źŵ� �
ƶƳƺưƳ�����ƩŚƯźƳ�ǈƯŚƧ�ƽŚƷŶǀŗƹźǀţ��������ƩźºŤƴƧ�ƱřƺºƴƗ�ƶºŝ�ƶƧ�żǀƳ����ƾºƠƴƯ

��ŶƳŵƺŝ�ƵŶƃ�śŚŴŤƳř�����������Ʊĥ�ƶºŝ�ƍƺºŝźƯ�ŶºƳŚŝ�ƎºƤƟ�â2m��ƵŶƷŚƄºƯ� �
�Ŷƃ��ƪƨƃæ���ŹřŵƺưƳ�æ����

��

��

ŹřŵƺººººưƳæ��ƶƀººººƿŚƤƯ���ƱŚººººǀŝ�ŶººººƇŹŵ�ƽSurvivinŢººººƳŚƿŹřƹ�ƹ���Ƶƹźººººĭ�Źŵ�Ʊō�ƾƄººººƿřźǀě�ƽŚººººƷ��ƹ�ƽŹƺººººƯƺţźǀƛ��ƽŹƺººººƯƺţ�ƽŚººººƷ� �
ƶǀººƃŚů�ŹƺººƯƺţ�ƽ�����ƱŚººǀŝ�ŹřŶººƤƯ�Źŵ�ƂƿřżººƟřSurvivin�ŢººƳŚƿŹřƹ�ƹÄEx3 �ưƳ�Żř�Ŝººǀţźţ�ƶººŝ�ƶººƳƺ��ƶǀººƃŚů�ƽŚººƷ���ƶººŝ�ƽŹƺººƯƺţ�Śººţ�ŹƺººƯƺţ�ƽ� �

ƾƯ�ƵŶƿŵ�ŭƺƋƹ�ŵƺƃ���
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�Ʊĥ�ƱŚǀŝ�ƾſŹźŝSurvivinŢƳŚƿŹřƹ�ƹ���ƾƄƿřźǀě�ƽŚƷ2Bƹ��ÄEx3 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽæ�ƵŹŚưƃ����ƽ����żǀƿŚě�íì 

�

��
��
��
��
��
��
��
��
��
��

�ƪĪƃæ��šǇƺƈŰƯ�ŻŹƺƟƹźŤĪƫř�ŭźƏ�PCR�Ʊĥ�SurvivinŢƳŚƿŹřƹ���ƹ�Ʊō�ƾƄƿřźǀě�ƽŚƷ�â2mƶƳƺưƳ�Źŵ��ƽŹƺƯƺţ�ƽŚƷ�(T)���Ěģ�Ţưſ�ƱƺŤſ
ƾƯ�ƱŚƄƳ�řŹ�źĩŹŚƯ�ŶƷŵ���

��
�ƪºººǀƬŰţ�ƹ�ƶºººƿżŬţ�ƽŹŚºººƯō��Ʊĥ�ƱŚºººǀŝSurvivinƹ�� �

ŢƳŚƿŹřƹ�ÄEx3���Ƶƹźºĭ�Źŵ����ƞºƬŤŴƯ�ƽŚºƷ�������Żř�ƪºƇŚů�ŪƿŚºŤƳ
��ƪǀƬŰţ���ƾſŹźŝ�ƅƺƈų�Źŵ�ƽŹŚƯō������ƱŚºǀŝ�šŶºƃSurvivin��ƹ�

��ƾƄºººƿřźǀě�ŢºººƳŚƿŹřƹÄEx3Ƶƹźºººĭ�Źŵ�����ƞºººƬŤŴƯ�ƽŚºººƷ� �
�ƾººƴƘƯ�ƂƿřżººƟř�ƕƺººưŬƯ�Źŵ��ƽŹřŵŹŵ�řŹ��ƱŚººǀŝƱĥ�Survivin�� �

Źŵ�ƽŹƺºººººƯƺţ�Ƶƹźºººººĭ�Ƶƹźºººººĭ�ƶºººººŝ�ŢŞƀºººººƳ��ƽŚºººººƷ� �
ƶǀººƃŚů�ƽŵřŵ�ƱŚƄººƳ�ƽŹƺººƯƺţźǀƛ�ƹ�ŹƺººƯƺţ����ƱřżººǀƯ�ƲǀººƴĤưƷ� �

řƹ�ƱŚººººǀŝ�ŢººººƳŚƿŹÄEx3ƶǀººººƃŚů�Ƶƹźººººĭ�Żř��ƽ�ŹƺººººƯƺţ�� �
ƽŹƺººƯƺţ�Ƶƹźººĭ�ƶººŝ�ŹƺººƏ�ƶººŝ�ƾººƴƘƯ��ŵźººƧ�řŶººǀě�ƂƿřżººƟř�ƽŹřŵ

�åê�åP<���ŹřŵƺưƳç����
��

 

 

 

��

��
��

ŹřŵƺưƳ�ç�ƾƴƘƯ�ƂƿřżƟř���ƱŚǀŝ�šŶƃ�ŹřŵSurvivin���ƶǀºƃŚů�ƹ�ƽŹƺºƯƺţźǀƛ�Ƶƹźºĭ�ƶŝ�ŢŞƀƳ�ƽŹƺƯƺţ�Ƶƹźĭ�Źŵ��ƽ��ŹƺºƯƺţ���ŹřŵƺºưƳ�ŹŵBoxplot ��A��
ƾƴƘƯ�ƂƿřżƟř�Śǀŝ�šŶƃ�Źřŵ�ŢƳŚƿŹřƹ�ƱÄEx3��ƶǀºƃŚů�Śºŝ�ƶƀƿŚƤƯ�Źŵ�ƽŹƺƯƺţ�Ƶƹźĭ�Źŵ���ŹƺºƯƺţ�ƽ�B� �źºƷ�Źŵ���ƵŵƹŶºŰƯ�ŹřŵƺºưƳ���ƱŚºǀŝ�ƽSurvivin�ƹ�

ŢƳŚƿŹřƹ ÄEx3 Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�Ƶƹźĭ�źƷ�Źŵ���
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ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽæ�ƵŹŚưƃ����ƽ����żǀƿŚě�íì 

�

ŦŰŝ���
������������ƍŚŞţŹř�ƅƺƈų�Źŵ�ƶǀƫƹř�šŚƘƫŚƐƯ�ŶƴģźƷSurvivin���Śºŝ�

��ƽŚƷŹƺƯƺţ�Ŷºǀŗƹźǀţ��źĮƳŚºǀŝ�ƽ�����ƱŚºǀŝ�Ʋǀºŝ�ƍŚºŞţŹřSurvivin�ƹ�
ŢǀƷŚƯ��Ʊō�ƽŹƺƯƺţ���ƾƯ�ŚƷ���������ƾƘƯŚºū�šŚºƗǈƏř�ƱƺƴƧŚºţ�ƾƫƹ�ŶƃŚŝ

����ƶºŝ�ƖūřŹ���ƱŚºǀŝ�ƽƺºĮƫř�Survivin�����ƽŚºƷŹƺƯƺţ�Źŵ��Ŷºǀŗƹźǀţ�ƽ� �
ŝƶ�����Ţºſř�ƵŶƯŚǀƳ�Ţſŵ��æê�æç������ƲǀºƴĤưƷ���ƵŹŚºŝŹŵ�ƾºƤǀƤŰţ��ƽ�

ŢººƳŚƿŹřƹ��ƾƄººƿřźǀě�ƽŚººƷSurvivin�ƽŚººƷŹƺƯƺţ�ƹ�Ŷººǀŗƹźǀţ�ƽ
��ƭŚŬƳř�Ţſř�ƵŶƄƳ��ŝƶ���ř��Źŵ�ŹƺƔƴƯ�Ʋƿ�ƶƘƫŚƐƯ��ƽ�źƋŚů����źºŝ�Ɓǈºţ�
��Ʋƿř���ƶǀƫƹř�šŚƗǈƏř�Śţ�Ţſř�����ƶŝ�ƖūřŹ�ƽř��ƱŚºǀŝ�ƽƺĮƫř�����ƹ�Ʊĥ�Ʋºƿř�

ŢƳŚƿŹřƹ����ƩƹŶƳ�Źŵ�Ʊō�ƽŚƷ����ƽŹƺƯƺţ�ƽŚƷŶǀŗƹźǀţ�����Ŷºƿō�Ţºſŵ�ƶŝ���
��ƶººƬưū�Żř�ƾƳŚƀººƳř�ƽŚººƷŹƺƯƺţ�ƞººƬŤŴƯ�ƕřƺººƳř�ƽƹŹ�šŚººƘƫŚƐƯ

������ƽźºƯ��ƶƿŹ��ƵŶƘƯ��ƱƺƫƺƧ�ƱŚƏźſ��������ƱŚºǀŝ�ŚƯƺƧŹŚºſƺŘŤſř�ƹ�ƶƴǀºſ
��ƽǇŚŝSurvivin��������ŢºƟŚŝ�Śºŝ�ƶƀºƿŚƤƯ�Źŵ�řŹ�������ƹ�ƩŚºƯźƳ�ƽŚºƷ��żºǀƳ
ŢƟŚŝ��������ƶǀºƃŚů�Żř�ƵŶºƃ�ƶºŤƟźĭ�ƽŚƷ��ƽ�������Ţºſř�Ƶŵřŵ�ƱŚƄºƳ�ŹƺºƯƺţ��

�ææ�í���ƺŤƿř�������Żř�ƵŵŚƠŤſř�Śŝ�ƱřŹŚƨưƷ�ƹ�ƁƹŹ�ƾưǀƃƺŤƀǀƷƺƳƺưƿř��
���Ʋǀŝ�ƍŚŞţŹř��ƱŚǀŝSurvivin�ƹ�ŹƺƯƺţ����ƽŚƷŶǀŗƹźǀţ��ƽ��ƁŹřżĭ�řŹ

ŶƳŵźƧ��æç���ŚŤƳƿ��Ƴ�ŚƯ�Ūǀ��Ư�ƱŚƄƳ�żƾ��Ư�ŶƷŵǀ�ŝ�Ʊřż�ºǀ��ƱŚSurvivin�
�ƶƳƺưƳ�Źŵ�ŚƷƽ�ŹƺƯƺţ�ƽ��ƶŝ�ŢŞƀƳ��ƶƳƺưƳ���ƶǀºƃŚů�ƽŚƷ�����ŹƺºƯƺţ�ƽ�ƹ

��ƾƴƘƯ�ŹƺƏ�ƶŝ�ƽŹƺƯƺţźǀƛ�ƽŹřŵ�řżƟřƿƂ�ƾºƯ���ŶºŝŚƿ�����ƶºŝ�ƶºūƺţ�Śºŝ�
��ƂƤƳSurvivin��ƶųźģ�Źŵ����������źºŬƴƯ�Ʊō�ƱŚºǀŝ�ƂƿřżƟř��ƾƫƺƬſ�ƽ

��ƪŝŚƣźǀƛ�źǀŨƨţ�ƶŝ����ƾŝ�ƹ�ƩźŤƴƧ�ƶƿƹŹ�ƽƩƺƬſ�����ƮǀƀºƤţ�ŵźŞƄºǀě�ƹ�ŚƷ
�ƩƺƬºſ�Ƶŵƺººţ�ŶººƃŹ�ƶººŬǀŤƳ�Źŵ�ƹ�ŻƺººŤǀƯ�Źŵ�ŹŚººŬƴƷŚƳ�ƽŚººƷ��ƽŚººƷ

�ƾƯ�ƽŹƺƯƺţ��ŵƺºƃ��í�����Żř����������Źŵ�ŹƺºƯƺţ�ŵŚºŬƿř�ƩŚºưŤůř�ƶºƧ�ŚºŬƳō�
ƾƌƘŝ������źţřƺĭ�ƶŝ�ǈŤŞƯ�ŵřźƟř����ŵŹřŵ�ŵƺūƹ�ƱŚǀŝ�ƂƿřżƟřSurvivin�
ƾƯ��Źŵ�ŶƳřƺţ���ƾŝ�źǀŨƨţ�ŻŚƛō��ƩƺƬſ�ƶƿƹŹ����ŶƃŚŝ�ƶŤƃřŵ�ƂƤƳ�ŚƷ����Ʋºƿř�

ŪƿŚººŤƳǇƹř�ƱŚººǀŝ�ƂƿřżººƟř�ƶººŝ�ƶººūƺţ�Śººŝ�� SurvivinŹŵ�ƕřƺººƳř�
�ƽŹƺººƯƺţƶǀººƃŚů�ƶººŝ�ŢŞƀººƳ�ƽŹƺººƯƺţ���ƱŚƄººƳ�ƵŶººƴƷŵ�ƽ�ƂººƤƳ�

Survivin�Źŵ���ŵŚŬƿř����ƽŚºƷŹƺƯƺţ�Ŷºǀŗƹźǀţ����Ʊō�ƹ�Ƶŵƺºŝ�ƽ����ƶºŝ�řŹ�
�źƧŹŚƯ�ƱřƺƴƗ�����ƽŚƷŹƺƯƺţ�Źŵ�ƾƫƺƨƫƺƯŶǀŗƹźǀţ��ƾƯ�ŭźƐƯ�ƽ��ŶºƴƧ��

���Ư�źĮƿŵ�ƽƺſ�Żřƾ��Źŵ�ŶƳřƺţ���ŵŶºƛ�ƽŶƴŝŻźƯ�������ƦºǀƨƠţ�ƹ�ƽŹƺºƯƺţ�
ƶǀººƃŚů�ƺººƯƺţ�ƽưƀººƣ�Żř�Ź��źƿŚººſ�ŹŚººƴƧ�Źŵ�Ʊō�ƽŹƺººƯƺţ�Ţ� �
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Background and Objective: Thyroid cancer is the most common endocrine malignancy. Because of the 

highly heterogeneous nature of tumoral and non-tumoral thyroid nodules and lack of suitable  

clinico-pathological criteria and absence of appropriate molecular markers, scientists have been trying to find 

a molecular tumor marker for specific diagnosis of thyroid tumors. Recent attention has been paid to 

Survivin, a novel member of the Inhibitor of Apoptosis Protein Family (IAP), as a new molecular marker in 

cancer. Studies have demonstrated that Survivin and its splice variants have different expression in cancerous 

tissues compared to normal tissues.  

Materials and Methods: In this study the expression of Survivin and its splice variants; 2B and ÄEx3 were 

evaluated as new diagnostic molecular markers in thyroid cancer. Tissue samples were collected from 61 

thyroid specimens including 14 tumor margins, 11 non-tumoral and 36 tumoral samples. Expression levels of 

Surviving and its variants were measured by semi quntitative RT-PCR.  

Results: Expression level of Survivin in tumor samples was significantly higher compared with surgical 

margins and non tumural tissues. There was also a significant increase in expression level of Survivin-∆Ex3 

in tumoral tissues compared with surgical margins. The expression of Survivin 2B in tumors was lower than 

the non-tumoral tissues.  

Conclusion: Our data indicated the important role of Survivin in production of thyroid tumors and also 

revealed that high expression of ∆Ex3 variant is correlated with nature of thyroid tumors. Therefore, 

evaluating Survivin gene expression and its recently introduced splice variants may be used in diagnosis and 

classification of thyroid tumors from non-tumoral lesions. 
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