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ELISA VWX0YZ��],����,��kn���%�	)z�nZPI 2-./
01 Z(PZ)%������� ¡)¢£],l2�\¤��k%�n¥<Z\d],¦
§ef%��Y�n̈ wy.©12-.©w/.1%ª«Z¬­k2lmn-.©w/

.1)z{| PZ®¯�%\d�°±)²³],l2nZPI®¯�%\d´&µ��,
l2�¶�Ok�·{|n̈ wy.©12-.©w/.1% ZPI2 PZ%�����%
µ¸%¹º»¼½¾� ¿À)Ák]ÂÃn±ÄZÅ)Æ	],_L��,�
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������ ¡)¢£],l2n&'()*

P|´&µ��,l2�\¤��k�nÊ%Ò
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�knPZ´ßàá| ZPI2â�O|��)
4ã],�nZPI%=E´äåæ2O|çè�
4ã],�Õj)nPZ-ZPI é�s´ê5æ X
Õ�Znäå ZPI´ê5æ XIÕ�Zëì],
l2�í��|P,�·{|n� ¡%rîï

ðG%µ¸ZÔ:],^)´nPZ-ZPI é�s
2äå ZPI %ñ�¾òó1wZí,l2�&
ôõ��,�2lm�nPZñ�´mg/ml2ö
Þ÷�ø�âÁZù]l2��ú,�nZPIñ
�´ÒÓ$%�û-9�Z100%2OküÞ÷
�O�ýþ`P%�nPZ-ZPI é�s¾äå
ZPIñ���ø�ú`P�Êl�n#��´n
ELISAY)tP,k�% ZPI81QRS%�
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1) RT-PCR)z, PZ*z� ZPI\d
%:
;

6y��¦§ef�HepG2ZtP|¨wy
ó��9�*z�-.©w/.1�³Ø)*

+,PZ*z�ZPI%\d�%ª«)�P|¬
­k�̈ wyó��9�*z�-.©w/.1

´ 1�g/mLñ�����)�³On48Ø��
) RNAZ�ùO\d%µ�Z¬­k�HepG2
z�% RNA %�ù´n�V»�1���V
�9y�ZtPn�� (dT)20 -ó0!9*
z� M-MLV "#$TUZtP|"#$Z
%{k�&��k cDNA*z� PZnZPI*z
�GAPDH%op-ó0!9ZtP|PCRZ
*l`P'(�%\dZ¬­k�tPk-ó0

!9´)*%+���,�

PZX1w:
 5,-CACCGGATCTACAGGACCTC-3,
PZV1�X1w:
 5,-CATGGACGTGCGTTATCTTG-3,
ZPIX1w:
 5,-CATGGAGAAAATGGGTGACC-3,
ZPIV1�X1w:
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 5,-AGTGCCCCTTTCATCAACTTC-3,
GAPDHX1w:
 5,-CATCACCATCTTCCAGGAGC-3,
GAPDHV1�X1w:
 5,-TAAGCAGTTGGTGGTGCAGG-3,
PZ, ZPI*z� GAPDH´Ê�-�n28, 25, 
*z� 18.0R�%PCRZ%{k�)nPCR
/�Z 2.0%V0.9w©�1¸)|2ùO
k�31�y¹989ZtP|'ò14%ñ�

Z5�
q)ø�Ok�

2) PZ\d¬Ü%��6vó97VWX0)z
,:;

-.©w/.1�PZ%\d)89],Ý�
Z���)],k�nPZ®¯�% 5,-¢:;
<(-3058/+11)Z=>OkpGL3-basic��6v
ó97�R89ZtP|��6vó97ê5

ø�Z*l`{k�10�g%�?989�R
89*z�@0óRy�A97�R89Z 3 x 
105B%HepG2ef)yó1w6vRyOn24
Ø���Ok�) 1�g/mL%ñ�2`,zC
-.©w/.1Z�³On48 Ø��)��
6vó97VWX0)DOk�

3) abc ZPI%}~�ef2��ef�%\
d

NOP ZPI %VWX0YZ[\On��8
1QRS2O|tP,^)_L`abc81

QRSZ\d],ef%ghZijk�DsRed
8�2%E�ZPI cDNAZBHKef)=F5
)G>OnH�I�J� 24Ø�01KL�9
yOk�)MNOk�J*z�efO:�Zn

r ZPI ?�R.P9�rs MQ-126�QR�
	<z�D9��k�%��,P´ H-137�S
T%�%�ZtPku¨w81x.Wy)z�

:;Ok�

U�\d�Zgh],^)nBHK ef)

ZPI\d�R89ZG>� G418�VWOn&
��kR.91%��¢IZr ZPI rs
MQ-126 ZtP|u¨w81x.Wy:;)
z�wR�9»1�Ok�BHK-ZPI%��¢
I (0.2% BSA-DMEM) XmL )YUnPEG
ZÊ�-� 45, 75%n10, 20%)`,zC)³
c|n�Zk[\ZO:�u¨w81x.Wy

:;Ok�])nBHK-ZPI%��¢I 90 mL
�� 75%YU�[\Ok81QRSZ^;_

`�nHeparin-Sepharoseºó½ (0.5 mL))
V-ó0Ok�0.1 M �1abc� (pH 6.4)
�de�n0.1-1 M�1abc�%ñ�fg�
hi81QRSZOùOk�

òKL.u0�w\dY�z�C
%ab

c81QRSZ&,^)nabcæu0�wZ

��Ok�abcu0�wZ Sf21ef)jk
�n3"��I6�9�J���O|�JZM
NOnr ZPI rs MQ-126 ZtP|u¨w8
1x.Wy:;Z%{k�

� 4) 6y�û��% ZPIl?Sm�%2n
Han �)z{|����|P,m�op

(Proc Natl Acad Sci USA, 1998)Zqr)O
|n

Step 1: R¨1aò�u½[\)z,78
s1 K34581QRS%tu

Step 2: YU�v (45-75%v�)
Step 3: ?�¨��1��w9�(PEG)�v�

(7.5~18%v�)
Step 4: x0�1ybR.!y�ó6z9

(Phosphocellulose)
Step 5: {Q�1X6|.9w
)�P|n=E%w/W-Zaj�}þ|

W~)��Onm���%2nZ%{k�

Step 3)�P|´n6y�â�û 10 mLZ
R¨1aò�u½hi�n¢I)�P|YU�

vZ%{k�[\Z 10 mL% 20 mM Tris (pH 
7.5), 150 mM NaCl, 1 mM 
diisopropylfluorophosphate (DFP))O:O
k�])n'YUv�) PEGZ�³O|�v
Ok�[\´ 5 mL% 20 mM �1abc�
(pH 6.4), 1 mM DFP)O:Ok�Step 4)�
P|´n90 mL%�â�ûZò�u½hi�n
30-75%YUv�n7.5-18% PEGv�Zp]M
NOn40 mL% 0.1% Tween 20, 20 mM �1
abc� (pH 6.4)nXmM DFP)O:Ok�
%Z Phosphocellulose P-11 (15 mL) ZtP
|x0�1ybR.!y�ó6z9Z%{k�

20~500 mM �1abc�%ñ�fg)|h
i81QRSZOùOk�Step 5)�P|´n
Phosphocellulose v� (6-10)Z 0.1% Tween 
20���)���nHeparin-Sepharoseºó
½ (4 mL) )V-ó0Ok�20 mM �1ab
c� (pH 6.4)�de�n20~500 mM �1a
bc�%ñ�fg)|hi81QRSZOù
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'm�%w/W-%���nZPI Zr ZPI
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�®¯�abc��Uá���%ņ ���)
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1) PZ*z�ZPI%\d
)Þ],¨wyó�
�9�*z�-.©w/.1%ª«

PZ*z� ZPI%¨wyó��9�*z�-
.©w/.1)z,\d%µ�Z¬­k2l

mnPZ ´n¨wyó��9�%�³�´°±
`\d%²³�¤��`�{k�n-.©w/

.1%�³)z�°±)\d���Ok

(p<0.05)�̈ wyó��9�2-.©w/.1

ZRØ)�³],2nÅ)\d���],��

�¤��k�=
nZPI´n¨wyó��9�
*z�-.©w/.1Z�³O|�nÊ%\d

)°±`��¤��`�{k�

2) PZ®¯�\d)Þ],¨wyó��9�*
z�-.©w/.1%ª«

��6vó97VWX0%âÁ��n

RT-PCR2R�)nPZ®¯�ZG>Okef
Z-.©w/.1��Ô],2°±)\dê

5���],l2�����k (p<0.005) �
=
n̈ wyó��9��³�´°±`�´¤

��`�{k�

3) abc ZPI%}~�ef����ef�%
\d

r ZPI ?�R.P9�rs MQ-126 )z{
|nDsRedE� ZPI�� 80 KDa% ¡)u
¨w81x.Wy���¢I�)2ù��k�

W%H-137ZtPku¨w81x.Wy��n
DsRedE� ZPI�� 80 KDa% ¡)2ù�
�k�n¾¾j�´¢�{k�l�)z�n}

~¸�ef\dY��£æabc ZPI 81Q
RSZ\d],l2�ô¤��,l2���

��k�])nU�\def�ZghO|na

bc81QRSZz�¥¦\d],R.91

Z&k�abc ZPI´n0-45%z� 0-75%YU
�v)¥¦n0-20%z�� 0-10%PEG �v)
¥¦&��k�Heparin-Sepharose ºó½R
.!y�ó6z9�´nabc ZPI ´6óR
�§1 4-7)Où��k�
çåOkabcòKL.u0�w (rbvZPI)

Zjk�þk Sf21 ef%�JZMNOnr
ZPI rs MQ-126 ZtP|u¨w81x.W
y:;Z%{k2lmn��
� 58kDa2}
~�ef�\dOkabc ZPI z�¾¾¨�
�{k�l�´n��ef�´n©ª��«i

E )¬%«³���|P`Pk�2­}�

k�

� 4) 6y�û��% ZPIl?Sm�
YU�v�´n0-45%, 45-75%%¥�v)

ZPI 81QRS�d�nHan �%��2p`
� 0-45%)z�¥¦&��k�PEG�v�´n
0-7.5%, 7.5-17.5%%¥�v) ZPI81QRS
�d�n 0-7.5%)z�¥¦&��k�
Phosphocellulose P-11 (15 mL) ZtPkx0
�1ybR.!y�ó6z9�´n6óR�§

1 7-10 ) ZPI 81QRS�Où��k�
Heparin-SepharoseR.!y�ó6z9�´n
6óR�§16-8)ZPI81QRS�Où��
k�k®On6óR�§1 4, 5 )�C
%V
�xs1%¯°Z±+k2­}�,ò14%

²³�����k��

´Èr��

���%�	)z�nZPI2 PZ%����
��� ¡)¢£],l2n&'()*P|´

&µ��,l2�\¤��k�nÊ%ÒÓ� 

)*+,�Ôq±Än&'()*+,ÕÁÖ×

´&����n� Ø)²³],Ù5Ú�Û1

%¥®¯�%\d¬ÜÝ�)Þ],ª«�á

¦:���|P`P�

¥<Z\d],¦§ef%��Y�n̈ wy

.©12-.©w/.1%ª«Z¬­k2l

mn-.©w/1)z{| PZ®¯�%\d�
°±)²³],l2nZPI®¯�%\d´&µ
��,l2�¶�Ok�Å)n̈ wy.©12

-.©w/.1%ZPI2PZ%�����%µ
¸%¹º»¼½¾� ¿À)Ák]ÂÃn±Ä

ZÆ	],_L��,�
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\dY%¥<�nabc ZPI 81QRSZ\
d],l2�ô¤��,l2�����k��

�ef�\d��kabc ZPI %ò14%�
�
´� 58kDa2}~�ef�\d��k�
%z�¾¾¨��{k�n©ª��«iE )

¬%«³�`Pk�2­}�nl%ò14´É

q% ZPI 81QRS��,l2ZµO|P,
2rc��k�

�û��% ZPI 81QRS%m�%'w
/W-%¶·2nZ%{k2lmnÊ��OP

��
%ò14�opqrsZtPkuvw

81x.W/z1��2ù��k���nm�

abc ZPI ZtP|nz�op5%¸Prs
Z2¹�O¦´��OnÊ%rs2#rsZt

P|N ELISAVWX0YZ��],����
,�

k®Onuvw81x.W/z1�)z,w

R�9»1��´nZPI�V�xs12ßàR
Zº¸�Zµ]k�n»�%#$���¢)O

2ù)ª«��,l2������,�·{

|n¼½¾P¿À�V�xs12�å],l2

¾nZPI%rîïê5ZÁ�2],l2�2n
OkP��û ZPIñ�´~3 mg/L��,%�n
'w/W-%N���ÂÃ],2nÄÅmL%
�û�_L2­}�,�
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