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̤˓˵˺ʳ�ɵ�retinal pigment epithelium
RPE	ˁ˩ƺL/gŰ¾áÿ

˻Ù˱ˇ˵ȁˁ̔ʫĮ&Ζɴ�Į¨Į˺ʳˁ˩
)ƺǛŲ̤̔˓˵İΩɴ��

΄̠ˀŲͶ�
ģ/ˋƊǴŅɴ̤˓˵ɴǴŅɟɚ�˯qǊ΄̠ů%��ưβ

RPEˁ˩ȅ¡ŎȺƐHĥ˸ RPE�˯Ωʎ
ƺňϋɿnũφƬ¿ũ�age-related 

macular degeneration
AMD	ʦ˸ɽṳ̃˓˵ɬɭɴ΄̠˸ɭåʳ�Á�ưβ


RPE ˁ˩ŔŅ÷ǺÙ͟ţë÷ǺũɘɝN̤˓˵ɭ¿� proliferative 

vitreoretinopathy ,PVR	ɴ¼ɟÙ¼ı͠ʝ�͏�nΑQɠ�åǵȨjʇʠȅ¡

ŎȺ̹ĥɴ RPEˁ˩ƐHɴQɠǑ�
@¸Ĭ̵Rɠ̆ɏņι RPEˁ˩ɴŔŅ

÷ǺÙ͟ţ
ģ/Ιȍ RPEˁ˩�˯ŔŅɿnũ˸ɽʃɭqǊ΄̠ů%� 

ǏʇʠͰ͠Nÿôs ARPE-19 ˁ˩
�ɠ MTT Ěπ�ȘŖˁ˩Aǭș�

Western blot
iɫ̅gʦưȐǭș+͠ȅ¡Ȅ�hydrogen peroxide, H2O2	̹ĥɴ

ȅ¡ŎȺƐHģ RPE ˁ˩̘ɵɟΓåĎ¾N�epidermal growth factor receptor, 

EGFR	XÅͰ͖ɴŜÛ
ŉ�ʇʠ+͠ȅ¡ɏͽ 6�peroxiredoxin 6, PRDX6	ģ

RPE ˁ˩ȅ¡ŎȺƐHɴWƂQɠ�ǵÿųBͣȨjʇʠ+Ɓȼ̆·̾˼

�auranofin
AF	ģ RPEˁ˩Đȗ¸ EGFR/MAPKXÅͰ͖ɴŜÛ� 

#̠）ǝ� 

    1) H2O2̹ĥɴȅ¡ŎȺƀ� ARPE-19ˁ˩ȗ��÷ǺÙ͟ţ
ë H2O2̹

ĥɴ ARPE-19 ˁ˩ȅ¡ŎȺƐH�
 EGFR Ù AKT ̒ɲ̘͞�Π 
ʑ;¡

AKTÙ ERKÓɗf÷σËΠMɴ¿¡͒�
ʑ;¡ P38Ùʑ;¡ JNK̒ɲ̘

͞¤σ�ǵÿ H2O2̹ĥɴȅ¡ŎȺƀ� EGFŗ͏ɴ EGFR�AKT�ERKʑ;¡

Qɠ� 

    2) H2O2̹ĥ ARPE-19ˁ˩Ƿ4
ŗ͏ȗũȅ�reactive oxygen species, ROS	

¤σ
ë H2O2̹ĥɴ ARPE-19ˁ˩ȅ¡ŎȺƐH�
EGFR Ù PRDX6 ̒ɲ̘

͞�Π�PRDX6 ̘͠͞ˎ̧ H2O2̹ĥɴ ARPE-19 ˁ˩ȗũƀ��ˁ˩Ƿ4Ù

ROS¤σ
PRDX6̘͠͞)ˎ̧ H2O2̹ĥɴȅ¡ŎȺģ EGFR/ERKXÅͰ͖

ɴƀ�Qɠ� 

    3) ·̾˼ƀ� ARPE-19 ˁ˩ĐȗɴQɠǑ�� ROS U͍ɴ EGFR/MAPK

XÅͰ͖Ǌn� 
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    1) Ǐʇʠƕ̫+H2O2̹ĥɴȅ¡ŎȺģRPEˁ˩EGFRXÅͰ͖ɴŜÛ


Ǌ�/ͥ�Ƕɚ̧ RPEˁ˩ȅ¡ƐHɴQɠǑ�� 

    2) Ǐʇʠƛʓ PRDX6 ̒ɲģ RPE ˁ˩ȅ¡ŎȺƐHɴWƂQɠ�

EGFR/ERK XÅͰ͖ɿn
" RPE ˁ˩ȅ¡ƐHɿnṳ̃˓˵ɬɭɴΙȍƙT

�Ęɴɚ̯Uƒ� 

    3) Ǐʇʠƕ̫+·̾˼ƀ� RPE ˁ˩ĐȗɴQɠǑ�
"Ιȍ PVR ¼ɟ

Ù¼ı͠ʝ� RPEˁ˩ŔŅ÷ǺÙ͟ţƙT+��ƯŨ͖� 
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Abstract 
 

The retinal pigment epithelium (RPE) cell, a monolayer of pigmented cells located 
between photoreceptor and the choriocapillaris, forms a part of the blood/retina barrier 
and plays an important role in maintaining the normal visual function. On one hand, 
oxidative injury of RPE cell, a key inducer of dysfunction of RPE, is considered as vital 
factor of some blinding disease such as age-related macular degeneration. On the other 
hand, abnormal proliferation and migration of RPE cell has been proved to play a 
prominent role in development of proliferative vitreoretinopathy (PVR). Therefore, 
investigating the mechanism of oxidative stress-induced injury of RPE cell and utilizing 
a special drug to intervene abnormal proliferation and migration of RPE cell might have 
very important significance for prevention and treatment of some sight-threatening 
diseases related to dysfunction of RPE cell. 

In the present study, we detected the effect of H2O2-induced oxidative stress injury 
on EGFR signaling pathway and the level of PRDX6 by using MTT assay, Flow 
cytometry, Western blot, Immunofluorescence and etc. We also investigated the 
protective role of overexpression of PRDX6 protein in H2O2-induced oxidative injury 
of RPE cell. In addition, we investigated the effect of auranofin, a gold-containing drug, 
on RPE cell survival and EGFR/MAPK signaling pathway. 

Main results and conclusions are as follows� 

1) H2O2-induced oxidative stress inhibits ARPE-19 cell viability, proliferation, 
and migration. H2O2-induced oxidative stress decreases expression levels of EGFR and 
AKT, and increases expression levels of phosphorylated P38 and phosphorylated JNK 
proteins. The levels of phosphorylated AKT and ERK are upregulated in early phase of 
H2O2-induced oxidative stress and is reduced in late stage. Additionally, H2O2-induced 
oxidative stress inhibits phosphorylation of EGFR, AKT and ERK stimulated by EGF. 

2) H2O2-induced oxidative stress inhibits cell viability, induces cell death, and 
increases the levels of ROS in ARPE-19 cells. H2O2-induced oxidative stress decreases 
expression levels of EGFR and PRDX6. The overexpression of PRDX6 attenuates 
inhibition of cell viability, cell death, and the increase of ROS induced by H2O2 in 
ARPE-19 cells. The overexpression of PRDX6 also attenuates inhibition of 
EGFR/ERK signaling pathway induced by H2O2. 

3) Auranofin inhibits ARPE-19 cell survival through ROS-dependent 
EGFR/MAPK signaling pathway. 

Innovation and research significance: 
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1) This study investigates the effect of H2O2-induced oxidative stress on EGFR 
signaling pathway in RPE cell and contributes to us further understanding the 
mechanism of oxidative injury of RPE cell. 

2) This study demonstrates the protective role of PRDX6 protein in oxidative 
injury of RPE cell induced by H2O2 through EGFR/ERK signaling pathway and 
provides some theoretical foundation for prevention and treatment of retinal 
degeneration diseases related to oxidative injury of RPE cell. 

3) This study investigates the mechanism of auranofin inhibiting RPE cell survival 
and provides a novel perspective for prevention and treatment of abnormal proliferation 
and migration of RPE cell in PVR.  

Key words: Retinal pigment epithelium cell, Oxidative stress, Reactive oxygen species, 
Epidermal growth factor receptor, Protein kinase B
mitogen-activated protein kinase, 
Peroxiredoxin 6, Auranofin 
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1.1�̨ 

̤˓˵˺ʳ�ɵ�retinal pigment epithelium
RPE	ˁ˩ƺ�Į¨Įɴ˺ʳ

ˁ˩
L/gŰ¾áÿ˻Ù˱ˇ˵ȁˁ̔ʫĮ&Ζ
)ƺǛŲ̤̔˓˵İΩɴ�

�΄̠ˀŲͶ�[1]�Q"�ĮÐ˺ʳɴˁ˩
RPEˁ˩Ã@ÒƢɢǀɑNˠɃ�

̤˓˵ɴg˯
Ĩ̤˓˵�ɴΌʕĎ�ȇ�?̓˃6ɏ͘͡�̔Ȥ
ÉƵƝ½̔

Ȥ�ɴ̎̉ʱ�̤φͿ�˰ˢ;ʦ̋sŲD
ŉĨͤ3̋sŲD͘ʛ�gŰ¾á

ˁ˩�ǵÿ RPE ˁ˩Ã@Ĩk-»Ŗ̤φ΀͘" 11-η̤φ΀
Îâ˳̌ɴgŰ

¾áÿ˻
�ȏĀʖɟΓåĎÙiɫƀ�åĎ[1]�åǵ RPEˁ˩ģ/ˋƊ̤˓˵

ɴǴŅɟɚ�˯qǊ΄̠ů%� 

RPE ˁ˩ȅ¡ŎȺƐHƺ RPE �˯ΩʎśŲɴ΄̠̹å
)ƺňϋɿnũ

φƬ¿ũ( age-related macular degeneration
AMD)Ṳ̀˓˵˺ʳ¿ũ�retinitis 

pigmentosa
RP	ʦ˸ɽṳ̃˓˵ɬɭɴ΄̠˸ɭåʳ[2,3]�ɢ RPE ˁ˩ȅ¡Ŏ

ȺƐHŗ͏ɴ̤̦�˯�ͩĽ（Ų"¼͞éĜÙ¼ı�éĜ˸ɽɴ΄̠±å�@

AMD"S
Ĕƺňϋ͐͠ 70Ĵ@�˙9ɴ΄̠ɴ˸ɽʃɭ
ë¼͞éĜ«˸ɽ

ʃɭɴοL
)ƺ�ɦ�ʥ�Lɴ˸ɽʃɭ[4]��ɦ¬ɟˀ˂ 2007ňƃÔ AMD

«�kə˸ɽɔɴ 8.7%
ŉ�ιșΧʄ9À˙ϋ¡ɴ��
Ĩë 2020ň÷� 1

Y[5] �ųéΧʄ9À˙ϋ¡ɴƳɷ�΄
AMDŭ˛)Ƴ͒÷Ā
ǈ͢ɴʇʠ¼

ɗ�é 50 Ĵ@�9；�ƴǌ AMD ŭɭɔ" 9.5%
ƾǌ AMD ŭɭɔ" 1.0% 
[6]� 

ɼ�#̠̪" AMD ɴɭ¿ͶLë RPE Į�Űgˁ˩ĮÙ˱ˇ˵ʦĀĮˀ

˂
¼ɭ±å�ňϋ�ͳGåʳ�ɖöŜÛ�̤˓˵űũgƐH�?̓ΩʎʦǊ

n
Ņ̡!ŋ̘ɗ Ɖ�ɘɝ˵ɪ
˺ʳŔŅ
ìêɑ̊ˑ
Ưɟ̔ʫ
Ʉ˜p

ʍ�¼ɭǑ�ī�ĖkȫǮ[7,8]�ë̤˓˵ˀ˂�
 RPEˁ˩qǊɐǸɴ̧�L

˕�?̓�˯
ġÐgƧ˺ʳ
ģȅ¡ŎȺΰŅƧŰ
ëƊ．。έ/gɅ&�


ĝƸʙʷgȅ¡ƦŎ
ÉƵ RPE ˁ˩ÎâgŰ¾áÿ˻ɻ˵@Ë
ˁ˩tĨ6

ɟăΆ˰͉͠ȅ¡ɏ
Χʄňϋ÷�
RPE ˁ˩ƄƁȅ¡ƐHɴ˯�ΠM
åǵ
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Ǌđ˛ƙ� RPEˁ˩ȅ¡ƐHÃ˯ƺ AMD¼ɟnΑåʳ[9,10]�ǵÿ
ɢ/g¡

đƐH)ƺȅ¡ŎȺƐHɴ΄̠̹å
̤ ˓˵ģ/Ã̡gɴƧŰũÃͱŲp˶͗

ɴg¡đƐH
 R RPEǆƸ¾�gȅ¡ƐHɴŜÛ�ĽǊʇʠƻʓűũgƐH

Ã@̹ĥ̤˓˵ʔ（�ɵĮ�RPEĮÙ˱ˇ˵ɴʑ˰ȅ¡
ƺ AMDɴ̹¼åʳ
[ 11,12]� 

͢ňǘ RPE ȅ¡ŎȺƐHΤ̛͠ˠɃë AMD ¼ɭǑ�ɴʇʠ@ÿ
ëͳ

Gṳ̃˓˵ɬɭưβɴʇʠͭȬ¾�΄̤[13,14]�ɼ�Ǌʇʠƻʓ RPE ˁ˩ȅ¡

ŎȺƐHǈ˃ĥ˸ɴgŰ¾áˁ˩¿ũ~4)ÉǩëͳGṳ̃˓˵ɬɭɴͥı

͠ʝ�͏΄̠Qɠ[15,16]�Έ/ĥ˸̤˓˵¿ũɬɭɴ±åýǒ
ŉ�¾ͳGåĎ

ÙɖöåʳɴŜÛ
åǵ£�Ŧ̠RɠÃαɴ RPE ˁ˩ȅ¡ƐHǱòĤŽņι

RPEˁ˩ȅ¡ŎȺƐHɴnΑγȽ� 

̘ɵɟΓåĎ¾N�epidermal growth factor receptor, EGFR	ƺ�ʖŊȑ�ŀ

/9NÇˀ˂ˁ˩˵�ɴĀ�˯ʱ̒ɲ
Ĳ/ͺȆ;Ⱥͽ¾N
#̠�p͸N̘

ɵɟΓåĎ�epidermal growth factor receptor
EGF	）È
ëˁ˩÷Ǻ�͟ţ�

�¡͠ʝ�͏�΄̠Qɠ�EGFR �ȯɴXÅ͘ĥͰ͖#̠Ǌ�Ǘ��Ǘƺ

Ras/Raf/MEK/MAPK Ͱ͖
˜Á�Ǘƺ PI3K/Akt/mTORͰ͖[17,18]��̝±ȗ¡

̒ɲȺͽ�mitogen-activated protein kinase
MAPK	ƺˁ˩tɴ�ʭ�Ȇ;/˾Ȇ

;̒ɲȺͽ
#̠ Ɖ�P38�̝±ȗ¡̒ɲȺͽ�P38 mitogen-activated protein 

kinase
P38MAPK	
ˁ˩ÿ́˻̒ɲȺͽ�extracellular regulated protein kinase, 

ERK	
Ù c-JunȆõǎʣȺͽ�c-Jun N-terminal kinase, JNK	��2Ʊ
Ã@̛

ɟΓåĎ�ȅ¡ŎȺ�t͉˓ŎȺʦȺȗ
ëˁ˩÷Ǻ��¡�͘¡¸~4ʦɴ

͠ʝ�qǊ˷n΄̠ɴQɠ[19]�ʑ˰ͼˡͿ-3-Ⱥͽ�phosphatidylinositol-3 kinase


PI3K	ƺ�ʭɐŔɴa¡ʑ˰ͼˡͿ˰ɏ͉ɴȺͽ
ƺʑ˰ȺͽĜƱ�ɴ��΄

̠ŲÕ
qǊ˰ʭȺͽȗũÙ̒ɲȺͽȗũ
˜̒ɲȺͽ B�protein kinase B


PKB	ͰŅ¶̛ʩʚ" AKT
qǊ�/˾Ȇ;Ⱥͽȗũ
ƺ PI3KXÅ͘ĥͯŞ�

��΄̠ɴ�ȯγȺͽ
Vͥˁ˩ɴ÷Ǻ��¡[20]�Ǌʇʠ¼ɗ EGFͰ͠ PI3K

Ù MAPK XÅͰ͖÷� RPE ˁ˩ɴĐȗ
ģ RPE ˁ˩ɴ÷ǺÙ͟ţ͏�nΑ

Qɠ[21]
EGF)Ͱ͠ EGFR/PI3K/AKTXÅͰ͖́˻ RPEˁ˩͟ţ[22]�ëȅ¡

ŎȺɑŧ�
EGFR/ERKͰ͖Ã́˻΀ʱͣ±ͽ�́
Vͥˁ˩Đȗ[23]
řȺȗ
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EGFR/AKT XÅͰ͖ƵÃ@WƂ RPE ˁ˩i¾ȅ¡ŎȺŗ͏ɴƐH[24]�ǵÿ

EGF/EGFRXÅͰ͖ëʃɴ¼ˣ͠ʝ�qǊƻ̍ɴ�˯
ģˁ˩ɴ÷Ǻ
ĐȗÙ

�¡͏�΄̠Qɠ[25]� 

åǵȨjƕ̫ RPE ˁ˩ȅ¡ŎȺƐH� EGFR XÅͰ͖ɿn̒ɲɴ¿¡̣

š
Ã˯ģͥ�Ƕɚ̧ÙΘƷ RPE ȅ¡ŎȺƐHɿnṳ̃˓˵¿ũɬɭɴ¼ɭ

Ǒ�qǊ΄̠ů%� 

1.2Ǖƭ�ưȐ 

1.2.1  ĚπǕƭ 

Ěπɠˁ˩�9̤˓˵˺ʳ�ɵˁ˩ʲ�ARPE-19	
͊˶ ATCC� 

Ěπ̵�¸ƁN� 

   DMEM/F12ôsõ                       Gibco 

   ˨Ɏ̔ȫ                               Gibco 

   ήΏάʳ�P/S	                        Gibco 

   0.25%˪̒ɲͽ+EDTA                    Gibco 

   PBSˎxȤ                             Gibco 

   Ʒˬ�gelatin	                          Santzcruz 

   DTT(.ʌ˾ʱͿ)                        AMRESCO 

   40% AB(�Ɂͼˮ/ɣ·º�ɁͼˮȳȤ)     Bio-Rad 

   APS(͠ʌ;΍)                          Bio-Rad 

   SDS(£.ɂõʒ;΋)                    sangon 

   ̒ɲMarker                             Bio-Rad 

   BSA (Ɏ̔ȫɲ̒ɲ)                       Santzcruz 

   ͠ȅ¡Ȅ�H2O2	                       Sigma    

   ãÝ̏                                 Sigma 

   BrdU                                   Selleck Chemicals 

   EGFR inhibitor (erlotinib)                  Selleck Chemicals 

   PI3K inhibitor (A66)                      Selleck Chemicals 

   AKT inhibitor (MK-2206)                  Selleck Chemicals 

   Ɓ̅gĦɌ�                           Sigma  
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    .ɣõ2ǟ�DMSO	                    Sigma 

    ˳˰Ĉʮ                               BD Biosciences 

    PVDF˵                               Millipore 

    p-EGFRƁN                            CST 

    EGFR ƁN                             CST 

    pP38ƁN                               CST 

    P38ƁN                                CST 

    pERKƁN                              CST 

    ERKƁN                               CST 

    pJNKƁN                               CST 

    JNKƁN                               CST 

    β-ActinƁN                             CST 

    Anti-rabbit IgG, HRP-linked Antibody         CST 

    Anti-mouse IgG, HRP-linked Antibody         CST 

    p-AKTƁN                              Santzcruz 

    AKT ƁN                                Santzcruz    

    BrdU ƁN                               Proteintech  

    ̅g.Ɓ                                Abcam 

#̠ĚπAá 

    ͐|ĹQÄ                           The Baker Company 

    5%CO2ôsʬ                         Thermo Scientific 

    MȮʕťǑ                            Eppendorf 

    ʛȤǞ                                Eppendorf 

    ɤȔ¸ɤ͘A                          Biorad 

    Ǫ;̒ɲșĘA                        Thermo Scientific 

    Western blot A                         Biorad 

    Bio-Rad ChemiDoc XRS system            Biorad 

    Ā�˯ͽǦA                           BMG Labtech  

    gđƻŤΒ�Nikon TE2000	             Nikon  

    ȺgmˠɃŤΒ                         Carl zeiss  Germany 
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1.2.2 ʇʠưȐ 

1) ˁ˩ȗ�ǭș�MTTĚπ	 

@ 1.0×104�ˁ˩/ďƖʖ ARPE-19ˁ˩ë 96ďǙ�
37�
5%CO2ɴȰȣ

ɖö�Ēˣ 12ĩƵ
ˆ, 0�10ng/ml�25ng/ml�50ng/ml�100ng/mlɴ EGFû

ɚ 12ĩƵ Ŵ 0�100µM�200 µM�300µM�400µM�500µM H2O2ûɚ 6ĩƵ


ɄËĨˁ˩ëÐǊMTT�50µg/ml	ɴôsȤ�
37.5 �
5%CO2
Ēˣ 4ĩƵ�

ëZ˕ƻŤΒ�̢Ģ̡ˁ˩ʏ̝
�ɗʶ˺）ǀ�ĩťʛ³ďtôsȤ
ǽď�

j 150ul .ɣõ2ʈ
˕/ȇŇƞŋ�
350 ͘/�Ί
Ə̄ 10 �Ί
R）ǀɏ

e�ȳ̧�ëͽ˟iɫǭșA�POLARstar Omega	ÒgŐ" 570nmûșΆÇď

ɴÒg]� 

2) ˁ˩÷Ǻɴǭș�BrdU ÒƢĚπ	 

 5-Ȳ˳ȅĭàÞǪ �̂5-bromodeoxyuridine,BrdU	
ƺ˭˴àÞ�thymidine	

ʭJɏ
ë DNAÈŲǌ�Sǌ	
BrdUÃ@̛÷Ǻǌɴˁ˩ÒƢ˜ȭjǴëý

�ɴ DNA �Ď�
Rɠ̅gǦ̭ɴ BrdU ƁNͥ̕ǡ˺
ƺ�ʖʇʠˁ˩÷Ǻ

ɴ˹ĉǦ̭ɏ�½ģƪɟΓǌˁ˩
@ 1.0×105�ˁ˩/ďƖʖ/ 12ďǙ� 0.1%

Ʒˬ ̛͠ɴɘɝɌ�
37.5 �
5%CO2ɴȰȣɖö�Ēˣ 12ĩƵ
˷ˁ˩k

Ͷ͋ø�ˆ� 100ng /ml EGF
300µM H2O2
100ng /ml EGF + 300µM H2O2 ûɚ

24ĩƵ�˃ ǳˁ˩ôs�
�j˃ȚŐ" 30µMɴ BrdU
37.5�
Ēˣ 4ĩƵ�

ŕôsȤ
ˁ˩ɉɌɠ PBSȕȢ 3ǲ�Rɠ 4%Āˠɣ΀ëěȮèĘ 30�Ί


PBS ȕ 3ǲ�Ĩˁ˩ëÐǊ 2M ɸ;ɴ 0.1% PBST�;¡¿ũ 30�Ί�Rɠ

ÐǊ 5%BSAɴ PBSTěȮĦΕΰɐŔũƁ± 1ĩƵ� Rɠ 0.1% PBST@ 1:100

ʜ΂ BrdU ƁN
ěȮĒˣ 2ĩƵ�PBSȕ 3ǲ
uRɠ PBST@ 1:1000ʜ΂ 

̅g.Ɓ
ěȮĒˣ 1ĩƵ
 PBSȕ 3ǲ�RɠÐǊ DAPIɴƁ̅gĦɌ�


ĦɌ�̅gƻŤΒ�̢Ģ
̩ƪ
ŉƝb� 

3) ˁ˩͟ţĚπ��ɯȐ	    

 @ 1.0 × 105�ˁ˩/ďĨ ARPE-19ˁ˩Ɩʖ/ 12ďǙ�
ôs 24ĩƵ˷

ˁ˩kͶ̓È
ǽˀ 3�ýď
ɠ 10µlŤΆʛȤáÒąë 12ďǙtñɾ�ɯ


PBSȕ 2ǲ
Ĩˁ˩�"ģɅˀ
100ng /ml EGFûɚˀ
300µM H2O2ûɚˀ
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100ng /ml EGF + 300µM H2O2ûɚˀ
37.5 �
5%CO2
ɴȰȣɖö�Ēˣ 24Ù

36ĩƵ
Z˕ƻŤΒ�̢Ģ
șΆˁ˩͟ţ͕ʕ
ŉƝb� 

4)  Western blotǭș 

@ 1.0 ×105�ˁ˩/ď
Ĩ ARPE-19ˁ˩Ɩʖ/ 12ďǙ�
 ë 5% CO2


37��ɖ��Ēˣ 12~24ĩƵ�ǫƒĚπɼɴ
̂ ��ÉȚŐɴ EGF Ù H2O2Ŵ

ƀ��ûɚ�ûɚĖȀË
 PBS ȕ�ǲ�RɠʦΆNʙɴ 1×SDS̒ɲ�ǩˎx

Ȥ̧̝ˁ˩
100��ɀ 10�ΊR̒ɲ͉¿ũ
8000rpmʕť 2�Ί
͈ 80�{

ĐŴ̕Western blotǭș�ǫƒǭșɼǦ̒ɲɴ�ĎΆăĩͬƈÈͫȚŐɴ�ʕ

ˬ�EGFRͬƈ 8%�ʕˬ
pORɠ 10%ɴ�ʕˬ�Ĩ�ï�ɠɘɝǙèĘë

�ˬǠ�
ȓůɘɝǙ�ː̠Ňϊ
Ιǳȷˬ�èĘĉË
�ïɘǙ&ΖɴǦ}

͕ʕ" 1.0mm�Ĩ͸�ĉɴ�ʕˬȎɘɝǙøˎű�j�ɘǙ&Ζ
Ȥβ˷͕ʕ

ʆɘɝǙ�ːʻ 2cm û_ǳ
�jͫΆ 95%(ͿR�ʕˬ̘βŇϊ�ěȮƥ˕ 

30min
ş�ʕˬ�è
�ɗƷƻɴ�ɦʿ
ʛ³ˬǰtɴ(Ϳ� ˎűĨ 5%Ț

ˑˬȳȤ�j
ʞȸ͠ʆɘǙ�ː
ƚ��ǩďǬ
37�ί˕ 20�30 �Ί
ş

Țˑˬ�è
ĨɘɝǙĕ̞jɤȔǰtɴǠĎ
ʆǙβɿģ
Ÿʵ
śŲtǰ


ȓjɤȔˎxȤ
�ïɘɝǙ&ΖŦθȓȴ
ɘɝǙ&ÿɴɤȔǰt)ȓjɤȔ

ˎxȤ
Ϋȸ͠ĥɤ·Ĳ�
ëɤȔȤ�ˎűƆ�ǬĎ
�R�ǩď¿ś
ƌǽ

��ǩď�jÐʦΆ̒ɲɴ�ǩˎxȤ
ɠŤΆ�ǩáĨǩÚ�˷�ǩďŏͶ


�j1×SDS̒ɲ�ǩˎxȤ͸ŇÇď&ΖɴNʙ
ǩÚ�͝�jιǡ̒ɲmarker


ĨɤȔǰƌǴ͈ǚǴʍƖjɤȔA
ū¯ 100V̕͡
řιǡ̒ɲ markerͰ͠�

ʕˬɦβ
ĪΆ�œƵ
ƣ"ū¯ 150V ̕͡
řƻʓǈĩ�ĎΆɴιǡ̒ɲ

marker�͞�ʕˬŏͶƵnΕɤȱ� 

    ͸˕ɤ͘Ȥ
ɤȔ）ǖË
=ɘɝǙ�½��ʕˬ
�ʺˋó�Whatmanȵ

ʾ/ɤ͘Ȥ�Ň̗ 10min
ǫƒɼǦ̒ɲÙtµ̒ɲɴ�ĎΆ
ǫƒιǡ̒ɲ

Marker ɴL˕I̩̜�ɿŎɴ PVDF ˵
ŉĨ̜�ĉɴ PVDF ˵ƥjɣͿȺȗ

15ʘ
ëɤ͘Ȥ�=͈ǚ�ǴǚUǲƥ˕ʺˋó�Whatmanȵʾ��ʕˬ�PVDF

˵�Whatmanȵʾ�ʺˋó
ɄËĆĉ
ȓůȠΤ�ʕˬÙ PVDF&ΖɴȃȒ


@i͘˵Ƶ¾�ņŻ�Ĩɤ͘ĆèĘ/ɤ͘ǰ�
ȓůǴ͈ǚɿģŎ
ɤ͘ǰ�

ƥjιzɴ͘˵ˎxȤÙͫřăĩɴwɹ
ĕ̞ĉɴɤ͘ǰƥjw��Ɩjɤ͘
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A�͘˵̰˕ǗC"ūĘɤȘ 300mAm 120�Ί� 

ɄËĖŲiɫ­ͨ»Ŏ
οf 0.1%PBSTˎxȤ͸� 5%˳˰ĈʮĦΕȤ


͘˵）ǖË½� PVDF ˵Ȟj 5%˳˰Ĉʮ
ěȮĦΕȤĦΕ 1~2 ĩƵ�Rɠ

0.1%PBSTˎxȤ͸�Ɓʜ΂Ȥ
ʜ΂ȚŐ 1:1000
Ĩ PVDF˵̒ɲβÍ�Ȟj

�Ɓʜ΂Ȥ�
4�Ēˣ͠ā
½� PVDF˵
0.1%PBSTȤȶȕ�ǲ
ȇŇƞŋ

͚͚ƞƼ
ǽǲ 10min
ͬƈɿŎɴ.Ɓ@ 0.1%PBSTˎxȤʜ΂�1:2000	
Ĩ

PVDF ˵̒ɲβÍ�
Ȟj.Ɓʜ΂Ȥ�
ěȮ
ˎűƞŋĒˣ 1 ĩƵ
Rɠ 

0.1%PBST ˎxȤȕ˵�ǲ
ǽǲ 3min
͸� ECL ¼gȤ�A Ȥ 1mL � B Ȥ

1ml ʦNʙȩÈ	
ëǂě�Ĩ PVDF ˵̒ɲβÍ�Ȟj¼gȤ�Ēˣ 1~5min


ë¡đ¼gŲbʲ，�Bio-Rad ChemiDoc XRS system	tĨ PVDF˵ǅgƻŜ


ͥ̕ĀŃêbĚƵ΁Ϊ�΁ɠ Image Jêb�ǜ͙C
șĘÇǗłɴȻŐ]
Ĩ

ÇɼɴǗłȻŐ]�tµ βactin ǗłɴȻŐ]&ǿQ"̶̒ɲɴɿģ̘͞ÐΆ


̩ʪÇşș̒ɲɴ̘͞ɿģ]ŉͥ̕ǿ͜�ǜ� 

5) iɫ̅gǭș 

(1) 75%͹ʰȞȒȠǾɺɘɌ 30�Ί
ddH2Oȕ 2ǲ
 

(2) 0.1% gelatin ȞȒ 1ĩƵ ̛ɺɘɌ
 

(3) ĨɺɘɌƥ 12ďǙ�
ëɟɏĕkǣt˶ɄņɈ
ǽďƖʖ 5�10×104/

�ˁ˩
37.5 �
5%CO2
ɴȰȣɖö�Ēˣ 12�24ĩƵ
ǫƒ�ÉɴĚπɼ

ɴͥ̕ûɚ
 

(4) ˃ǳûɚË
4%Āˠɣ΀ěȮèĘ 15�Ί
 

(5) PBSȕ 3ǲ
ǽǲ 3�Ί
 

(6) 0.1%Triton-100 w�ʉ˵ 3�Ί
 

(7) PBSȕ 3ǲ
ǽǲ 3�Ί
 

(8) Ð 5%ɴ̔ȫɲ̒ɲɴ PBSTĦΕ 1h
 

(9) PBSȕ 3ǲ
ǽǲ 3�Ί
 

(10) 4�
�Ɓ�1:100�1:200	Ēˣ͠ā
  

(11) PBSȕ 3ǲ
ǽǲ 3�Ί
 

(12) iɫ̅g.Ɓ�1:1000	
͵g
ěȮĒˣ 1ĩƵ
 

(13) PBS ȕ 3ǲ
ǽǲ 3�Ί
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(14) RɠÐǊ DAPIɴƁ̅gĦɌ�ĦɌ
 

(15) ȺgmˠɃƻŤΒ�̢Ǥ
ŉƝb� 

6) ，̩ưȐ 

ŶǊƪƒRɠŇíƪ±Ǧ}̸(x±SEM)ŴŇíƪ±Ǧ}Ļ(x±SD)̘ʓ
Ŏɠ

GraphPad Prism 5 ͙Cͥ̕�ǜ
�ˀ&Ζɴɴǿ͜Rɠ Student’s t-test
Āˀ&

Ζɴǿ͜Rɠ¨åʳưĻ�ǜ
post-hoc Tukey’s test�@*̘ʓ P<0.05
ĻŔǊ，

̩đů%
**̘ʓ P<0.01
ĻŔǊƻ̍ɴ，̩đů%� 

1.3）ǝ 

1.3.1 EGFÙ H2O2ģ ARPE-19ˁ˩ȗ�ɴŜÛ 

Ͱ͠MTTĚπųBǭș+ EGFÙ H2O2ģ ARPE-19ˁ˩ȗ�ɴŜÛ�）ǝ

Ċê 1-1.Aƻʓ�EGF̹ĥ ARPE-19 ˁ˩ȗ�÷���ģɅˀɿǿ͜
10�25�

50�100ng/ml ɴ EGFûɚ 12ĩƵRˁ˩ȗ�Ňí��÷� 5.6 %
6.3 % (P < 

0.05)
 7.4 % (P < 0.01)Ù 8.9 %(P < 0.01)�H2O2 ģ ARPE-19 ˁ˩ȗ�qǊƻ

̍ɴƀ�Qɠ�ê 1-1.B	��ģɅˀǿ
100�200�300�400�500 µΜ H2O2û

ɚ 6ĩƵË
ˁ ˩ȗ�Ňí���Π+ 2.9 %
7.2 % (P < 0.01)
12.5 % (P < 0.01)
 

17.9 % (P < 0.01)Ù 46.7 % (P < 0.01)�ǵÿųB¼ɗ 300 µΜ H2O2 )˯ƀ�

100ng/ml ɴ EGFûɚ 12ĩƵ̹ĥɴˁ˩ȗ�÷��1-1.C	� 
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