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±áàâ²ï³´ ëíìµ¶Üµô·¸¹·º¹»¼½º¹¾¿ÀÁÂ¹¾¿ÃÄÅ¸ÆÇÈÉÊñóÂ 

ËFOXP1Ì¶Í

[ áàâÎÏ ]

áàÐÑ Ò¶ áàÐÑ Ò¶

96ÓÔÕÖÑ×Ø 1 96ÓÔÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÂ 1à20mL

äá 1 âãäåÂ 1à20mL

ÖÜæÂA 1à120çL ÖÜÞßÂA 1à12mL

ÖÜæÂBÕPE-SAØ 1à120çL ÖÜÞßÂB 1à12mL

èÂ 1à10mL éêëÂÕ30àØ 1à20mL

öïõúù 1

[ ìíîïðîñáà ]

1¹Luminex MAGPIXò¤Luminex 100ó¤Luminex

200ó¤ÆBio-Radò,Bio-PlexòâãôÕõöô÷öïøùø®ú,ûüýíÖþÿÜØ

2¹é�Æ��å¶�Â÷ñ�Å

3¹Þß�ÝïEP�.

4¹���Æ	
ê�

5¹ä��

6¹
�êÂïÏ÷

7¹0.01mol/LÕÆ1àØ��äå� (PBS)¤pH=7.0-7.2

8¹����÷

9¹�ÛÔ��÷

[ áàâï��ñ��¯ ]



1¹ ���ïáàâò��áà�!áà"Û#Å�$%�Í&'(¤)*áàâ+&,-.ÛÜÝ¹ÖÜæÂA

¹ÖÜæÂB/ñ96ÓÔ%�¦-200C¤Ç1áà&2¦40C%�îïÍ

2¹ öï+ïáàâò31áà4ì!5áà"Û#�$ï67%�Í

'(ò

áàâÎ�Û89:;¤!<=ì>9â�?öï@öï+ï31áàâõöAB?<=+1CDÎöïEFÍG

ÝH¯IJ/âêÅïÛ#KÜ¤%L¯Î��»âMN%OPµïÍ

[ Û±ïQRS%� ]

»¼½ºò¥TUVï»¼Wî½ºïXìY��¥T

1ØZî¶»¼[¤A®\PBSÕ0.01mol/L¤ pH=7.0-7.2ØË¸ê	]·Â¤½ºø^Ñ_Í

2Ø.»¼`ab[¤�½ï�c�2AdÅïe�fgÀÁäåÂ(hiIS007¤°jklÛÉÑïm¾¿µno

p¥TUVïäåÂ)ïqr�L÷ËÕåbï»¼stuvØÍÕL¶ wx=1:20-1:50¤yuò1mLÀÁä

åÂËzc20-50mg»¼�±ÍØ

3Ø.{*ï|}Â~H�ÄÅÇÉÑ¸Í

4Ø.Wîýï½ºÂ10,000àg
í5âÖ¤Üáà¤Å¸â9ï¦ÖÜÆ2¦-200Cä%�Í

¾¿ÀÁÂòAâãá=ãø¤¾¿ìåï/äXìÅÇò

1Øçé¾¿°èï\PBSêê¸ê¤ë+ïíÉÑ�ìî¤¦1,000àg
í5âÖ+)RÍÕ|ï¾¿9ñ

H
íóò)RØÍ

2Ø.)R*ï¾¿ï\PBSê3?@

3Ø.¾¿ïfgÀÁäåÂ_|Éô7K107C¾¿/öõ¤uúìt¤¾¿9/ùû�ÄüÅÇÉæÂÑ¸Í

4Ø.Û±¦2-80C 1,500àg
í10âÖ¤Üáà¤Å¸â9ï¦ÖÜÆ2¦-200Cä%�Í

'(ò

1¹/ÅÛ±�ìô�%�¤40C%�b¦1 ¤-200C¥�H1CD¤-800C¥�H2CDÍ

2¹Û±¡¢æ·Y£¤¥+ÖÜ¦ú¤èvæ·Û±¥§ùûv¨ÖÜÍ

3¹Û±öïø°ä©�ªÉ«6¤¥°zúöã¬ÁÍ

4¹­¦®¶ÖÜÒk¤¯°±²öï·¸³¥O·º´K�±ùûÖÜÍ

[ Luminex200 âãô ]

1.âã wò50uL@

2.åçUVòäáMagPlex;

3.µäá¶ò50¶/·;

4.MFI¸òMedian.

[ áàÜî ]

1¹öïø.��ïáàþÛ±ä©�ªÉ«6Õ18-250CØ¤uúèáàâA¬¹IJÎ¥ºöï¤&ûZ¡±

?á=�ìï�Û8þáà¤û.31ï�Û8ñáà!»µ8¼%�Í

2¹ÛÜÝ(½¾Ý)ò¿"ÛÜÝzcÛÜÝÞßÂ0.5mL¤Àý+«6Á2®Â10âÖ¤TIêêÃÄÕÅÆÇ

ÈØ¤Çé7K10.0ng/mLÍÜî7CÞßÛÜÝïEP�¤¿CEP�Ëzc300ÉLïÛÜÝÞßÂ¤uÊ�$j

?ËxÞßa10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¤ÛÜÝÞß

Â(0ng/mL)óò´KÖÑÓÍK%Ì<=¦ú��ã¤¿?<=&öïfïÛÜÝæÂÍ

item 1 2 3 4 5 6 7 Tube

FOXP1 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL



3¹ÖÜæÂAñÖÜæÂBòDetection A ñDetection BAöïø&ïÍÎÏäÆÐÑ
íÅÇ¤/öÒÓA�

éÆ"ÀïÂ áw*�ÔÍ§ïøâÕ/ÖÜÞßÂAÆB 1:100Þß(uò10ÉLÖÜæÂA/990ÉLÖÜÞß

ÂA)¤Öâ×½¤ÞßøØk®^ÙÚýï¿?<=�ìïµ¶ÛW(100ÉL/Ó)¤<ÜÛWI°�ÛW0.1-0.

2mLÍ

4¹éêëÂò580mL���Æ	
ê�zc20mLêëÂÕ30àØÞßÉ600mLÉÝ´Âé7Í

'(ò

1¹ÛÜÝïÞß¥ºóòAÔËùûÍ

2¹ÛÜÝ&¦§ïø15âÖÎÛWÍèÛÜÝÞºöï¬?Í

3¹ÛÜÝ¹ÖÜæÂAÝ´Â¹ÖÜæÂBÝ´Â&öïÉ°ïÞßÂÛW¤ÞßÂ¥º×ïÍï�Âßêêàá

Öâ×½¤ÅÆÇÈÍK%Ì<=¦úïÜNã&öïå¶��¤ûÿÜå¶�Â÷Í&jk�ìï¶âNÛ

W¤,¶¥töïå¶ÛWïXìÕu�ZÖÜæÂAI¤¬?¥tb¦10ÉLØ¤/ÅÆãaé7äåÍ

4¹&æ_çöïè~ÞßHïÛÜÝ¹ÖÜæÂAÝ´ÂþÖÜæÂBÝ´ÂÍ

5¹êëÂÕ30xØËu�¦éã¡¤&^6êÉ«6¤êê×½¤É*¦éEëæÁìùûÛWÍ

6¹áàâËíâáàK��Â¤îïìÛ2aÝ´Â+öï¤AÛ2HðË9ºèKñò�L¶åÆ�Lóô¤

/ñ<=Ë�ïõö÷ò7å¤ãa<=¦ú¥ÜN¤øÉEëùäÍ&öï³��Û2Í

[ Û±ÅÇ ]

1¹±úûÞüáàâ±ýþÿ¤¥üèöïèáàâ�ãaï�±ìõþÿ¤&öï�öïøÖâ��*�±ï

9ºöï¶¤®�Ö�ï�±Í

2¹<=ø°^®Ü�±Ë�Üóé7Í�é7¥AÛÜ��ï	
ÎI¤ïï��NµÇ
µ<=ï¥��ÝÞ

ßËÒÍuú�ÝË�Üóé7H�ÆH�¤&ü�±üî�ïÞßÆé�Í�±ÞßìïPBSÍ

3¹��Ö�±¥�ÌAõúù���±ãË¤õöùû®<==ÌÇ��ã¤û'(���±Í

4¹öïî�ÀÁÂWîï»¼½ºÆ¾¿ùZÂ9ºY�¦��î�óLï�c��<=¦ú�åÍ

5¹��±K¾¿ÃÄÅ¸¤èKèU�±¾�è���¤uò¾¿!"¹¾¿Ò¶¹Q�IJ#¤�/9º�A

ÖÜ¥¡ï$%Í

6¹��&ëÉÑÆ_»ÉÑ¤�'()ñ*)_»ÉÑ¤9ºèKS±GÝ�öïïÖÜ´ ñ+,´ ¥-Û

¤³¥×ÖÜ¡Í

7¹õööïfg�±¤%�IJH.9ºYèÉÑ/ÁÆ0ã³��<=¦ú�åÍ

[ 1´23 ]

1¹.<=Ôï¿ÓÎzc200ulâãäåÂï/®4¤�5+A�ÛÔ��÷Å«66�10âÖ¤ã+Î¾ÓÎ

Â ¤â9ï¦z�1´Í

2¹z�òâÕðÛÜÓ¹�Ü�ÝÓ¹ÖÑÓÍðÛÜÓ7Ó¤j?zc100ÉL¥Té7ïÛÜÝÕ7áàÜî2

ØÍÖÑÓz100ÉLÛÜÝÞßÂÕ7áàÜî«82¥+¬�Ø¤1Óz�Ü�ÝÕÆÞß+ï�ÝØ100É

L¤¿Óz10uläá¤�ÛÔzÅÙÚ¤370C�ÛÔ��÷6ê1.5bI¤�Ä9:ð2K800rpm¤�;2-4mm

¤<=äáá/Í

3¹Åä��¤2âÖ+Ü	Â ¤ä�%>ï!"äÎ¾¤¥ïêëÍ

4¹¿ÓzÖÜæÂAÝ´Â100ÉLÕ§ïøÛWØ¤�ÛÔÙÚ¤370C�ÛÔ��÷6ê1bI¤�Ä9:ð2

K800rpm¤�;2-4mm¤<=äáá/Í

5¹Åä��¤2âÖ+Ü	Â ¤¿Óï200ÉLïêëÂêë¤?È1-2âÖ¤Ü	ÓÎ��Â Í_çêÔ3?

Í¥+¬?êë+¤�ZÆ@¡31ïêëäåÂ¤.�ÛÔ@AA��BÅ¤.C�AÓÎïÂ ëí�¾

ÍvHðs9íÄä�êÔDEEaÍ



6¹	]ä�¤¿ÓzÖÜæÂBÝ´ÂÕ§ïøÛWØ100ÉL¤�ÛÔÙÚ¤370C�ÛÔ��÷630âÖ¤�Ä

9:ð2K800rpm¤�;2-4mm¤<=äáá/Í

7¹Åä��¤2âÖ+Ü	Â ¤¿Óï200ÉLïêëÂêë¤?È1-2âÖ¤Ü	ÓÎ��Â ÍêÔ3?¤X

ìT235Í

8¹	]ä�¤¿ÓzèÂ150ÉL¤��6�2âÖ¤öåçF|ï!"¤â9ÅDGÒÍ

'(ò

1¹áàÜîòÜî¬?<=�ìtï�Û8¤ÇÈï9HåÓÔÅ:ä¤ô�¤!5õúùt>%�¤/îä?

öïÍ

2¹z�ò<=1´Ë&öï¬?ãïIJ�Å¤ÅÆóôÍz�I'(¥t�KÈGñ¤.�Ýz¦�ÛÔÔí

¤,¶¥LñÓé¤êêMÄ×½ÍSN°áàzc¬�¤z�HðË«¬CÓS¥+¬CÓz�IJJO,

¶bÕ¬PQWA10âÖ/ÎØ¤uúR®¤.Y��¥TïS®6êTIJ¤H³úUV£¤*Ü¶¸ïÜ

Nãñ_çãÍKWÜ¸ïÜNã¤±²ð2çÓùû<=Í

3¹6êòK<=�Ý�X¤<=I&.zÅÀÆÙÚï�ÛÔ2¦4âÎ¤/ÅÆÂ �X¤êÔ+°,-ùû

ä21´¤YZI[M°ÅÆ�ÛÔÅ¦¾\!"¤TI°]^_`aµï6êIJþ67Í

4¹êëòÖâêëbc_t¤A¿?êëHðË¤Mt.êëÂEëÎ¾ÍuúöïíÄêÔD¤&Adeöï

+ìï¦fg<=HðËÍ

5¹uú<=«Î47�¦60%¤±²öïz4÷ù�47�hÍ

[ <=(Ç ]

.FOXP1´ �×¦äãåçij¤WakÉl ¤måçËâÕzcÛÜÝÆÛ±¤ÇËFOXP1Snò¦kÉl

 Åï´ ¦o¤ë+zcñó�îïFOXP1´ ¤A.�¦oïñó�î´ êò+¤zcPEÛpïqþ�¤PE

×rX+¤ØkMFI¸ÕMedian Fluorescence IntensityØï®bþ�ÝËïFOXP1é7FfÉÊÍïLuminexâ

ãôÜµ¤ÙÚ�Ýé7Í

[ ÙÚ ]

sÛÜÝñ�±MFI¸A]ÖÑÓMFI¸+´ÊÕtuÊØ¤uð2çÓ¤v°ZÇh�¸ÙÚÍ/ÛÜÝïé7

KwxÛÕÆüÒxÛØ¤MFI¸KyxÛÕÆüÒxÛØ¤z¡ÛÜ��Õ¥�Xðg°j{|XðÙÚïR2¸

Eµ¤/R2¸}~�¦1KýØÍ±²öïÄÅW´��Ç¼ùûâã¤ucurve expert 1.30¤Øk�ÝMFI¸¤

�ÛÜ��É¡É°ïé7¤Ñ/ÞßËÒ@ÆïÛÜóïé7SMFI¸ÙÚ¡ÛÜ��ï{|Xðg¤.�Ýï

MFI¸ÖcXðg¤ÙÚ¡�Ýé7¤ìÑ/ÞßËÒ¤âK�Ýï<Üé7Í

[ ÜVÒk ]

KWá¦ÙÚ¤,�é7Kí0¶³MFI¸Kè0¶¤¯°zÊI4QïÛÜÝïMFI¸´KyxÛÕXàØ¤ÛÜ

Ýïé7KwxÛÕYàØÍTIKWá=¦úïóâã¤ÊËùüïO(äÒk³büÒ¸Í±²öïüÒ¸õ

ãÛÜ��ÊÍ�¦<=1´8¼ï¥TÕu1´�¹�Âåç¹êÔåçþ678¼#Ø¤ÛÜ��ïMFI¸Y

��åéÍ�ùüïÛÜ��ûüè�¤<=�ìtØkíèï<=õãÛÜ��Í



(ÄÅÇÉÑP1)ÖÜáàâÛÜ��

[ ÖÜ	
 ]

0.01-10ng/mL.

[ ¥�ÖÜê ]

v¸K20CÖÑ�ÝÕâÛÜÝÞßÂØÜµïh�¸z8ËÛÜå�ü°ïé7Í

[ 
éã ]

±áàâï¦ÖÜFOXP1¤~ÖÜSÇÈÉëóLíúUìÄN°Í

�¦î*åçñ�±EïïêW¤¥9ºEa��ÉÊÆÉëóLìÄN°ÖÜ¤èv±áàâ�9ºS�~Ö

ÜïÇÈóL�ìÄN°Í

[ âô7 ]

âô7ï�ÝÜµ¸ï0éñÒCVi$ÍCVÕ%Ø = SD/meanà100

óÎåòZTó?áàâü�¹Ë¹�¸µ¸�±ùûµ¶ÖÜ¤¿ò�±nôÜµ20

?¤âÕÙÚ¥Té7�±ïh�¸ñSD¸Í

óJåòoZ3C¥Tó?ïáàââÕü�¹Ë¹�¸µ¸�±ùûµ¶Üµ¤¿C�±öïT¬áàâ_çÜ

µ8?¤âÕÙÚ¥Té7�±ïh�¸ñSD¸Í

óÎåò CV<10%

óJåò CV<12%

[ Pµã ]

~Üµ¤áàâA��¯Îö�!±²67%�¤õã/�:.b¦5%Í

Kúb¡íè�üáàâùûø+ÖÜ¸ï£¤¤<=«ïü 8¼ì,¶%>¬�¤¡ÇO<=«Î67¹4

7ñ6ê8¼ÍÇ?�T¬<=¢Eùû1´9ú£ôKäåÍ

[ <=¤ð ]

1¹<=øÛÜÝ¹áàñ�±Üî@

2¹z�ÕÛÜÝÆ�±Ø100ÉL¤zäá¤370C�ÛÔ��÷¥ê1.5bI@

3¹ä�Î¾¤zÖÜæÂA100ÉL¤370C�ÛÔ��÷¥ê1bI@



4¹ä�êÔ3?@

5¹zÖÜæÂB100ÉL¤370C�Ä¥ê30âÖ@

6¹ä�êÔ3?@

7¹zèÂ150ÉL¤��6�2âÖ+GÒÍ

[ õú ]

1¹�¦¢�8¼ñ¦�åç�h§¥ºüüh¨ùüï����(©ùûëjïªµSâã¤±GÝ9º�A¬

µïL¶åç«¬Í

2¹¥­ï<=¦úSáàï��ã¹<=�ïÉÊ1´/ñ<=ü ô`ÉÊ¤&ö�ÜîÖ�ïÛ±îòÍ

3¹¥Tó?ïT¬GÝ9ºY�£®åÕ¤uòÖÜê¹¯°7¤&jkáàâÎõúùùû<=1´¤±²³

ê­õúùû´è�Í

4¹±áàâÛ´áà��Û´öï¤¥º×ïÇµWã¨ïGÝÍÞ�]^_`±áàâï<=õú¶Y{*¥

�ïÖÜ¦úÍ

5¹A��ñ6êHðËÅÆ.áà·¸A¹ºËÍ��áà"À�À»/<=�Xþåñóóô¤èKÉÑ�Á

�ï¾�.��Ü¸¥ÜNÍ

6¹¼�½ï�¾ÔÔÓË9ºY�£®��óL¤vKfc¢¿¤¥Yü<=¦úãaYZ£¤Í�ÛÔAöï

IH�eÀÁZ¡¤&æùøZ¡Í

7¹�¦1´�¥de¹1´ÂäÆùäoïGÒôðÃ#M�9º��ùä¦úïGñÍ<=ø&Ä¾ÅGõú

ùûÆáô÷Í

8¹A�±Wî/ñ1´ï¿CHðËï0îM9º��¥Tï<=¦ú¤�/KWù�<=¦úï9_çã¤<

=ï¿¬21´Mìt]^QWÍ

9¹áàâA¡Çø�~H]^LÖ¤È�¦²É8¼ñs<=«8¼åé¤9ºYãa<=¦úS¡Ç¦ú¥¬

�Æ¥Tó?áàâóJåÊ®ï$%Í

10¹±áàâ�SÇµÇËTUáàâÆ¥TXìÖÜT¬lïóïGÝüüx¤�/¥Ì]ÖÜ¦ú¥¬�ï

$%Í

11¹ï¦WîáàâË´ ïÆÍ(ñcK_»ÉÑ¤È�¦î_»ÉÑ�oZïÎ¹¹iÏñÐ¹ñîXg#

s�¥T¤�/¯°íì%Ìèáàâ9ï¦Çµúû_»ÉÑïÖÜ¤ñc¯°s¥õööïáàâÖÜ_

»ÉÑÍ

12¹&®Ñ�ÝË�Üóïé7¤Æ�ðÙ®<=Nµ�ÝÖÜé7ÍÒ�ïÅÇ9/<=�±Ë�ÖóÌ¶�

¡áàâÖÜ	
Í

13¹èáàâ9º¥îï¦¬�<=±ý��ã¥Nµï
Ó<=�ÝïÖÜ¤yu¤­èÔ]<=#Í

14¹±1´õúT�îï¦48TáàâÍ

15¹èáàâûü¢£öï¤u.Çï¦§¨©ªÆYZÇµïÕ¤¯úû.¥üèvGñïÖ×þÿ¤Ø¥Ù

ÚYZìÛÿYÍ

[ Ö×ÁÜ ]

Ö× 9º(è ÁÝXÞ

ÛÜ��å

ÛÜÝÜî¥fN ùûfNïÛÜÝß7Þß

�Zñêë¥Öâ Öâï�Zñêë

�Â¥âN ÖÉþÿf�Â÷



âô7�

äáêë¥Öâ !õúùt>Öâ6�êëþ?È

×½¥Öâþ�Záà¥� Öâ×½þ�Záà

_çåï�Å¹Ï÷þÙÚ
öïz�÷tàáfï�Å¹öï

fïÏ÷þÙÚ

z�¥âN ÖÉþÿf�Â÷

MFI¸�

¿Ózïáà¶¥âN ÿf�Â÷¤âNzcáà

6êIJ¥fN %ÌÖ�ï6êIJ

6ê67¥fN
áàthªÉ«6û%ÌÜNï6

ê67

PEÛpóÂ� àááà

PEÛpóÞßËÒ¥ü !5õúù<=1´

�¡GÒIJGÒ Aõúù±²ïGÒIJÎGÒ

�±¸

¥fNï�±��Xg
fN���±¤öïfg�±ùû

<=

¥fNï�±)RþÅÇXì QZfNï�±)RþÅÇXì

�ÜóLA�±ËÌ¶� öïfg�±¤_ç<=


