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KelchÄECHÅÇÉÑ1(KEAP1)ÖÜáàâ

(äãåçLuminexéèêëíì)

îïñóòôö

õïúùû

ü ¡¢£¤õï¥¦ï§¨©ª«!

¬®

[ ¯°±ï ]

²áàâ³ï´µ¡ëíì¶·Ü¶ôö¸¹º¸»º¼½¾»º¿ÀÁÂÃº¿ÀÄÅÆ¹ÇÈÉÊÅñóÃ

¡ËKEAP1Ì·Í

[ áàâÎÏ ]

áàÐÑ Ò· áàÐÑ Ò·

96ÓÔÕÖÑ×Ø 1 96ÓÔÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÃ 1à20mL

äá 1 âãäåÃ 1à20mL

ÖÜæÃA 1à120çL ÖÜÞßÃA 1à12mL

ÖÜæÃBÕPE-SAØ 1à120çL ÖÜÞßÃB 1à12mL

èÃ 1à10mL éêëÃÕ30àØ 1à20mL

õïúùû 1

[ ìíîïðîñáà ]

1ºLuminex MAGPIXò¥Luminex 100ó¥Luminex

200ó¥ÇBio-Radò,Bio-PlexòâãôÕõöô÷õïøùø¯ú,ûüýíÖþÿÜØ

2ºé�Ç��å·�Ã÷ñ��

3ºÞßÄÝïEP�.

4º���Ç	
ê�

5ºä��

6º�êÃïÏ÷

7º0.01mol/LÕÇ1àØ��äå� (PBS)¥pH=7.0-7.2

8º����÷

9º�ÛÔ��÷

[ áàâï��ñ��° ]



1º ���ïáàâò��áà�!áà"Û#Æ�$%�Í&'(¥)*áàâ+&,-.ÛÜÝºÖÜæÃA

ºÖÜæÃB/ñ96ÓÔ%�§-200C¥È1áà&2§40C%�îïÍ

2º õï+ïáàâò31áà4ì!5áà"Û#�$ï67%�Í

'(ò

áàâÎ�Û89:;¥!<=ì>9â�?õï@õï+ï31áàâõöAB?<=+1CDÎõïEFÍG

ÝH°IJ/âêÆïÛ#KÜ¥%L°Î��¼âMN%OP¶ïÍ

[ Û²ïQRS%� ]

¼½¾»ò¦TUVï¼½Wî¾»ïXìY��¦T

1ØZî·¼½[¥A¯\PBSÕ0.01mol/L¥ pH=7.0-7.2ØË¹ê	]¸Ã¥¾»ø^Ñ_Í

2Ø.¼½`aô[¥�¾ï�b�2AcÆïd�efÁÂäåÃ(ghIS007¥±ijkÛÉÑïl¿À¶mn

o¦TUVïäåÃ)ïpq�L÷ËÕåôï¼½rstuØÍÕL·¡vw=1:20-1:50¥xtò1mLÁÂä

åÃËyb20-50mg¼½Ä²ÍØ

3Ø.z*ï{|Ã}H~�ÄÅÇÉ¹Í

4Ø.Wîýï¾»Ã10,000àg
í5âÑ¥ÖÜá¥Æ¹à9ï§ÖÜÇ2§-200Câ%�Í

¿ÀÁÂÃòAâãá=äø¥¿Àìãï/âXìÄÅò

1Øåç¿À±éï\PBSèè¹ê¥ê+ïëÉÑ�íì¥§1,000àg
í5âÑ+)RÍÕ{î¿À9ï

H
íñó)RØÍ

2Ø.)R*ï¿Àï\PBSê3?@

3Ø.¿ÀïefÁÂäåÃ_{Çò7K107C¿À/ôö¥tõìs¥¿À9/úù~�ûÄÅÇæÃÉ¹Í

4Ø.Û²§2-80C 1,500àg
í10âÑ¥ÖÜá¥Æ¹à9ï§ÖÜÇ2§-200Câ%�Í

¿ÀÄÅÆ¹ÇÈÉñóÛ²ò&1,000àg
í20âÑ¥ZÆ¹à9ÖÜ¥Ç.Æ¹2§-200CÇ-800C%�¥

ü ¡¢£¤Í

'(ò

1º/ÆÛ²�ìò�%�¥40C%�ô§1¥¥-200C¦~H1CD¥-800C¦~H2CDÍ

2ºÛ²¦§æ¸Y¨©ª+ÖÜ«õ¥èuæ¸Û²¦¬úùuÖÜÍ

3ºÛ²õïø±ä®�¯Ç°6¥¦±yúõä¤ÂÍ

4º±§²·ÖÜÒj¥³´µ¶õï¸¹·¦O¸»¸KÄ²úùÖÜÍ

[ Luminex200 âãô ]

1.âã¡vò50uL@

2.åçUVòäáMagPlex;

3.¹äá·ò50º/»;

4.MFI¼òMedian.

[ áàÜî ]

1ºõïø.��ïáàþÛ²ä®�¯Ç°6Õ18-250CØ¥tõéáàâA½IJÎ¦¾õï¥&üZ¦²

?á=�ìï�Û8þáà¥û.31ï�Û8ñáà!¿¶8À%�Í

2ºÛÜÝ(£ÁÝ)òÂ"ÛÜÝybÛÜÝÞßÃ0.5mL¥Ãý+°6Ä2²Å10âÑ¥TIèèÆÇÕü È

ÉØ¥Èé7K10.0ng/mLÍÜî7CÞßÛÜÝïEP�¥ÂCEP�Ëyb300ÊLïÛÜÝÞßÃ¥tË�$i

?ÌwÞßa10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¥ÛÜÝÞß

Ã(0ng/mL)ñó¸KÖÑÓÍK%Í<=«õ��ã¥Â?<=&õïeïÛÜÝæÃÍ



item 1 2 3 4 5 6 7 Tube

KEAP1 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3ºÖÜæÃAñÖÜæÃBòDetection A ñDetection BAõïø&ïÎÏÐâÇÑÒ
íÄÅ¥/õÓÔA�

çÇ"ÃïÃ¡Üv*�ÕÍ¨ïøâÖ/ÖÜÞßÃAÇB 1:100Þß(tò10ÊLÖÜæÃA/990ÊLÖÜÞß

ÃA)¥×âØ¾¥ÞßøÙj¯^ÚÛýïÂ?<=�ìï¹·ÜW(100ÊL/Ó)¥<ÝÜWI±�ÜW0.1-0.

2mLÍ

4ºéêëÃò580mL���Ç	
ê�yb20mLêëÃÕ30àØÞßÇ600mLÇÞ¸Ãé7Í

'(ò

1ºÛÜÝïÞß¦¾ñóAÔËúùÍ

2ºÛÜÝ&§¨ïø15âÑÎÜWÍéÛÜÝß¾õï?Í

3ºÛÜÝºÖÜæÃAÞ¸ÃºÖÜæÃBÞ¸Ã&õïÊ±ïÞßÃÜW¥ÞßÃ¦¾ØïÍï�Ãàèèáâ

×âØ¾¥ü ÈÉÍK%Í<=«õïÜNã&õïå·��¥ûÿÜå·�Ã÷Í&ij�ìï·ãNÜ

W¥,·¦sõïå·ÜWïXìÕt�ZÖÜæÃAI¥?¦sô§10ÊLØ¥/ü äaé7åæÍ

4º&ç_¢õïè}ÞßHïÛÜÝºÖÜæÃAÞ¸ÃþÖÜæÃBÞ¸ÃÍ

5ºêëÃÕ30xØËt�«éã¦¥&^6êÇ°6¥èèØ¾¥Ç*«éEëæÂìúùÜWÍ

6ºáàâËíâáàK��Ã¥îïìÜ2aÞ¸Ã+õï¥AÜ2HðË9¾èKñò�L·æÇ�Lóô¥

/ñ<=Ë�ïõö÷ò7æ¥äa<=«õ¦ÜN¥øÇEëùåÍ&õï´��Ü2Í

[ Û²ÄÅ ]

1º²úûßüáàâ²ýþÿ¥¦üèõïéáàâ�äaïÄ²íõþÿ¥&õï�õïø×â��*Ä²ï

9¾õï·¥¯�×�ïÄ²Í

2º<=ø±^¯ÜÄ²Ë�Üóé7Í�é7¦AÛÜ��ï	
ÎI¥ïï��N¶È¶<=ïª�ÄÝÞ

ßÌÒÍtõÄÝË�Üóé7H�ÇH�¥&üÄ²üî�ïÞßÇé�ÍÄ²ÞßìïPBSÍ

3º��ÖÄ²¦�ÌAúùû��Ä²äË¥õöúù¯<==ÍÈ��ã¥û'(��Ä²Í

4ºõïì�ÁÂÃWîï¼½¾»Ç¿ÀùZÃ9¾Y�§��ì�óLï�b��<=«õ�æÍ

5º�Ä²K¿ÀÄÅÆ¹¥èKéUÄ²Á�è���¥tò¿À!"º¿ÀÒ·ºQÄIJ#¥�/9¾�A

ÖÜ¦¦ï$%Í

6º��&êÉÑÇ_¼ÉÑ¥�'()ñ*)_¼ÉÑ¥9¾èKS²GÝ�õïïÖÜµ¡ñ+,µ¡¦-Ü

¥·¦×ÖÜ¦Í

7ºõöõïefÄ²¥%�IJH.9¾YèÉÑ/ÂÇ0ã·��<=«õ�æÍ

[ 1¸23 ]

1º.<=ÔïÂÓÎyb200ulâãäåÃï/¯4¥�5+A�ÛÔ��÷Æ°66�10âÑ¥ä+ÏÁÓÎ

Ã¡¥à9ï§yÄ1¸Í

2ºyÄòâÖðÛÜÓº�ÜÄÝÓºÖÑÓÍðÛÜÓ7Ó¥i?yb100ÊL¦Té7ïÛÜÝÕ7áàÜî2

ØÍÖÑÓy100ÊLÛÜÝÞßÃÕ7áàÜî¬82ª+�Ø¥1Óy�ÜÄÝÕÇÞß+ïÄÝØ100Ê

L¥ÂÓy10uläá¥�ÛÔyÆÙÚ¥370C�ÛÔ��÷6ê1ôI¥�Ç9:ð2K800rpm¥�;2-4mm¥

<=äáÜ/Í

3ºÆä��¥2âÑ+Ö	Ã¡¥ä�%>ï!"âÏÁ¥¦ïêëÍ

4ºÂÓyÖÜæÃAÞ¸Ã100ÊLÕ¨ïøÜWØ¥�ÛÔÙÚ¥370C�ÛÔ��÷6ê1ôI¥�Ç9:ð2

K800rpm¥�;2-4mm¥<=äáÜ/Í



5ºÆä��¥2âÑ+Ö	Ã¡¥ÂÓï200ÊLïêëÃêë¥?É1-2âÑ¥Ö	ÓÎ��Ã¡Í_¢êÔ3?

Íª+?êë+¥�ZÇ@¦31ïêëäåÃ¥.�ÛÔ@AA��BÆ¥.C�AÓÎïÃ¡ëí�Á

ÍuHðr9íÇä�êÔDEEaÍ

6º	]ä�¥ÂÓyÖÜæÃBÞ¸ÃÕ¨ïøÜWØ100ÊL¥�ÛÔÙÚ¥370C�ÛÔ��÷630âÑ¥�Ç

9:ð2K800rpm¥�;2-4mm¥<=äáÜ/Í

7ºÆä��¥2âÑ+Ö	Ã¡¥ÂÓï200ÊLïêëÃêë¥?É1-2âÑ¥Ö	ÓÎ��Ã¡ÍêÔ3?¥X

ìT235Í

8º	]ä�¥ÂÓyèÃ150ÊL¥��6�2âÑ¥õåçF{î!"¥à9ÆDGÒÍ

'(ò

1ºáàÜîòÜî?<=�ìsï�Û8¥ÈÉï9HåÓÔÆ:â¥ò�¥!5úùûs>%�¥/îâ?

õïÍ

2ºyÄò<=1¸Ë&õï?ãïIJ��¥ü óôÍyÄI'(¦s�KÉGñ¥.ÄÝy§�ÛÔÕí

¥,·¦LñÓç¥èèMÇØ¾ÍS¡±áàybÄ¥yÄHðË¬CÓSª+CÓyÄIJJN,

·ôÕOPWA10âÑ/ÎØ¥tõQ²¥.Y��¦TïR¯6êSIJ¥H·ùTU¨©*Ü·¼ïÜ

Nãñ_¢ãÍKVÜ¼ïÜNã¥µ¶ð2¢Óúù<=Í

3º6êòK<=ÄÝ�W¥<=I&.yÆÃÇÙÚï�ÛÔ2§4âÎ¥/ü Ã¡�W¥êÔ+±,-úù

â21¸¥XYIZM±ü �ÛÔÄ§Á[!"¥TI±\]^_`¶ï6êIJþ67Í

4ºêëò×âêëab_s¥AÂ?êëHðË¥Ms.êëÃEëÏÁÍtõõïíÇêÔD¥&Acdõï

+ìï§ef<=HðËÍ

5ºtõ<=°Î47�§60%¥µ¶õïy4÷ù�47�gÍ

[ <=(Å ]

.KEAP1µ¡�×§äãåçhi¥WajÊk¡¥låçËâÖybÛÜÝÇÛ²¥ÈËKEAP1Smó§jÊk

¡Æïµ¡«n¥ê+ybñó�ìïKEAP1µ¡¥A.�«nïñó�ìµ¡êò+¥ybPEÛoïpþ�¥PE

×qW+¥ÙjMFI¼ÕMedian Fluorescence IntensityØï²ôþÄÝËïKEAP1é7FeÊÅÍïLuminexâ

ãôÜ¶¥ÚÛÄÝé7Í

[ ÚÛ ]

rÛÜÝñÄ²MFI¼A]ÖÑÓMFI¼+¸ËÕstËØ¥tð2¢Ó¥u±ZÈg�¼ÚÛÍ/ÛÜÝïé7

KvwÛÕÇüÒwÛØ¥MFI¼KxwÛÕÇüÒwÛØ¥y¦ÛÜ��Õª�Xðf±iz{XðÚÛïR2¼

E¶¥/R2¼|}~§1KýØÍµ¶õï�ÄW¸��ÅÀúùâã¥tcurve expert 1.30¥ÙjÄÝMFI¼¥

�ÛÜ��Ç¦Ê±ïé7¥É/ÞßÌÒ@ÇïÛÜóïé7SMFI¼ÚÛ¦ÛÜ��ïz{Xðf¥.ÄÝï

MFI¼ÑbXðf¥ÚÛ¦ÄÝé7¥ìÉ/ÞßÌÒ¥àKÄÝï<Ýé7Í

[ ÖVÒj ]

KVÜ§ÚÛ¥,�é7Kí0··MFI¼Kè0·¥³´yËI4QïÛÜÝïMFI¼¸KxwÛÕXáØ¥ÛÜ

Ýïé7KvwÛÕYáØÍTIKVá=«õïñàã¥ËËù ïO(âÒj·aüÒ¼Íµ¶õïüÒ¼õ

äÛÜ��ËÍ�§<=1¸8Àï¦TÕt1¸�º�ÃãåºêÔãåþ678À#Ø¥ÛÜ��ïMFI¼Y

��æçÍ�ù ïÛÜ��ü é�¥<=�ìsÙjíèï<=õäÛÜ��Í



(KelchÄECHÅÇÉÑ1)ÖÜáàâÛÜ��

[ ÖÜ	
 ]

0.01-10ng/mL.

[ ª�ÖÜè ]

u¼K20CÖÑÄÝÕàÛÜÝÞßÃØÜ¶ïg�¼y8ÌÛÜæ�ü±ïé7Í

[ çã ]

²áàâï§ÖÜKEAP1¥}ÖÜSÈÉÊêóLëùTíì¡±Í

�§î*ãåñÄ²EïïèW¥¦9¾Ea��ÊÅÇÊêóLíì¡±ÖÜ¥èu²áàâ�9¾S�}Ö

ÜïÈÉóL�íì¡±Í

[ ãò7 ]

ãò7ïÄÝÜ¶¼ï0çñÒCVh$ÍCVÕ%Ø = SD/meanà100

óÎæòZTó?áàâü�ºËº�¼¶¼Ä²úù¶·ÖÜ¥ÂòÄ²môÜ¶20

?¥âÖÚÛ¦Té7Ä²ïg�¼ñSD¼Í

óJæònZ3C¦Tó?ïáàââÖü�ºËº�¼¶¼Ä²úù¶·Ü¶¥ÂCÄ²õïTáàâ_¢Ü

¶8?¥âÖÚÛ¦Té7Ä²ïg�¼ñSD¼Í

óÎæò CV<10%

óJæò CV<12%

[ P¶ã ]

}Ü¶¥áàâA��°Îö�!µ¶67%�¥õã/�:.ô§5%Í

Kúô¢íè�üáàâùûø+ÖÜ¼ï¨©¥<=°ïü 8Àì,·%>�¥¡ÈO<=°Î67º4

7ñ6ê8ÀÍÈ?�T<=¢Eúù1¸9ú£¤KåæÍ

[ <=¥ð ]

1º<=øÛÜÝºáàñÄ²Üî@

2ºyÄÕÛÜÝÇÄ²Ø100ÊL¥yäá¥370C�ÛÔ��÷¦ê1ôI@

3ºä�ÏÁ¥yÖÜæÃA100ÊL¥370C�ÛÔ��÷¦ê1ôI@



4ºä�êÔ3?@

5ºyÖÜæÃB100ÊL¥370C�Ç¦ê30âÑ@

6ºä�êÔ3?@

7ºyèÃ150ÊL¥��6�2âÑ+GÒÍ

[ úù ]

1º�§§�8Àñ§�ãå�g¨¦¾ü g©ù ï����(ªúùëiï«¶Sâã¥²GÝ9¾�A

¶ïL·ãå¬Í

2ºª®ï<=«õSáàï��ãº<=�ïÊÅ1¸/ñ<=ü ò`ÊÅ¥&ö�Üî×�ïÛ²îòÍ

3º¦Tó?ïTGÝ9¾Y�£¯æÖ¥tòÖÜèº°±7¥&ijáàâÎúùûúù<=1¸¥²³´

ê®úùûü¸é�Í

4º²áàâÜµáà��Üµõï¥¦¾ØïÈ¶Wä©ïGÝÍß�\]^_²áàâï<=úù·Yz*ª

�ïÖÜ«õÍ

5ºA��ñ6êHðËü .áà¸¹Aº»ËÍ��áà"Ã�Ã¼/<=�Wþåñóóô¥èKÉÑ�Â

�ïÁ�.��Ü¼¦ÜNÍ

6º½�¾ï�ÇÔÔÓË9¾Y�£¯�ÄóL¥uKeb§¿¥¦Yü<=«õäaXY¨©Í�ÛÔAõï

IH�dÀÁZ¦¥&çùøZ¦Í

7º�§1¸�¦cdº1¸ÂåÇùånïGÒôðÃ#M�9¾��ùå«õïGñÍ<=ø&Ä¿ÅGúù

ûûÆáô÷Í

8ºAÄ²Wî/ñ1¸ïÂCHðËï0ìM9¾��¦Tï<=«õ¥�/KVù�<=«õï9_¢ã¥<

=ïÂ21¸Mìs\]PWÍ

9ºáàâA¦Çø�}H\]LÖ¥È�§³É8Àñr<=°8Àæç¥9¾Yäa<=«õS¦Ç«õ¦

�Ç¦Tó?áàâóJæÊ²ï$%Í

10º²áàâ�SÈ¶ÇËTUáàâÇ¦TXìÖÜTkïóïGÝüüw¥�/¦Ì]ÖÜ«õ¦�ï

$%Í

11ºï§WîáàâËµ¡ï Í(ïbK_¼ÉÑ¥È�§î_¼ÉÑ�nZïÎ½ºhÏñÐºñìXf#

r�¦T¥�/³´ëì%Íéáàâ9ï§È¶úû_¼ÉÑïÖÜ¥ïb³´r¦õöõïáàâÖÜ_

¼ÉÑÍ

12º&¯ÑÄÝË�Üóïé7¥Ç�ðÚ¯<=N¶ÄÝÖÜé7ÍÒÄïÄÅ9/<=Ä²Ë�ÖóÌ·~

¦áàâÖÜ	
Í

13ºéáàâ9¾¦îï§�<=²ý��ã¦N¶ïÓ<=ÄÝïÖÜ¥xt¥±èÔ]<=#Í

14º²1¸úùTÄîï§48TáàâÍ

15ºéáàâü £¤õï¥t.Èï§¨©ª«ÇXYÈ¶ïÕ¥³úû.¦üèuGñïÖ×þÿ¥Ø¦Ù

ÚXYìÛÿXÍ

[ Ö×ÂÜ ]

Ö× 9¾(è ÂÝXÞ

ÛÜ��æ

ÛÜÝÜî¦eN úùeNïÛÜÝß7Þß

�Zñêë¦×â ×âï�Zñêë

�Ã¦ãN ÖÇþÿe�Ã÷



ãò7�

äáêë¦×â !úùûs>×â6�êëþ?É

Ø¾¦×âþ�Záà¦� ×âØ¾þ�Záà

_¢ãï��ºÏ÷þÙÚ
õïyÄ÷sàáeï��ºõï

eïÏ÷þÙÚ

yÄ¦ãN ÖÇþÿe�Ã÷

MFI¼�

ÂÓyïáà·¦ãN ÿe�Ã÷¥ãNybáà

6êIJ¦eN %Í×�ï6êIJ

6ê67¦eN
áàsg¯Ç°6û%ÍÜNï6

ê67

PEÛoóÂ� àááà

PEÛoóÞßÌÒ¦ü !5úùû<=1¸

~¦GÒIJGÒ Aúùûµ¶ïGÒIJÎGÒ

Ä²¼

¦eNïÄ²��Xf
eN��Ä²¥õïefÄ²úù

<=

¦eNïÄ²)RþÄÅXì QZeNïÄ²)RþÄÅXì

�ÜóLAÄ²ËÌ·� õïefÄ²¥_¢<=


