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ûÊSmad2Ë´Ì

[ ÖÜáÍÎ ]

ÖÜÏÐ Ñ´ ÖÜÏÐ Ñ´

96ÒÓÔÕÖ×Ø 1 96ÒÓÙÚ 4

ÛÜÝ 2 ÛÜÝÞßÁ 1à20mL

àá 1 âãäåÁ 1à20mL

ÉÑæÁA 1à120çL ÉÑÞßÁA 1à12mL

ÉÑæÁBÔPE-SAØ 1à120çL ÉÑÞßÁB 1à12mL

èÁ 1à10mL éêëÁÔ30àØ 1à20mL

òìôöõ 1

[ ìíîïðîñÖÜ ]

1¸Luminex MAGPIXò¢Luminex 100ó¢Luminex

200ó¢ÅBio-Radò,Bio-PlexòâãôÔõöô÷òìøùø¬ú,ûüýíÉþÿÜØ

2¸å�Å��ä´�Á÷ñ��

3¸Þß�ÝïEP�.

4¸��	Å
�é	

5¸à�


6¸��êÁïÎ÷

7¸0.01mol/LÔÅ1àØ��äå� (PBS)¢pH=7.0-7.2

8¸����÷

9¸�ÛÓ��÷

[ ÖÜáï��ñ��­ ]



1¸ ���ïÖÜáï��ÖÜ!"ÖÜ#Û$Ä�%&�Ì'()¢*+ÖÜá,'-./ÛÜÝ¸ÉÑæÁA

¸ÉÑæÁB0ñ96ÒÓ&�¤-201C¢Æ2ÖÜ'3¤41C&�îìÌ

2¸ òì,ïÖÜáï42ÖÜ5ì"6ÖÜ#Û$�%ï78&�Ì

()ï

ÖÜáÍ�Û9:;<¢"=>ì?:â�@òìAòì,ï42ÖÜáõöBC@=>,1DEÍòìFGÌH

ÝI­JK0áéÄïÛ$LÜ¢&M­Í��ºâNO&PQ³ïÌ

[ Û¯ïRST&� ]

º»¼¹ï£ÄUVïº»Wî¼¹ïXëY��£Ä

1ØZí´º»[¢B¬\PBSÔ0.01mol/L¢ pH=7.0-7.2ØÊ·ê
]¶Á¢¼¹ø^Ð_Ì

2Ø/º»`aµ[¢!¼ï�b�3BcÄïd�ef¿ÀäåÁ(ghIS007¢®ijkÛlÖïm½¾³no

p£ÄUVïäåÁ)ïqr!M÷ÊÔäµïº»stuvØÌÔM´ûwx=1:20-1:50¢yuï1mL¿Àä

åÁÊzb20-50mgº»�¯ÌØ

3Ø/{+ï|}Á~I�ÄÅÇÉÑ·Ì

4Ø/Wîýï¼¹Á10,000àg�ê5âÖ¢Üáà¢Ä·â:ì¤ÉÑÅ3¤-201Cä&�Ì

½¾¿ÀÁïBâãÖ>ãø¢½¾ìåì0äXëÅÇï

1Øçé½¾®èì\PBSêê·ê¢ë,ìílÖ�ìî¢¤1,000àg�ê5âÖ,*SÌÔ|ï½¾:ñ

I�êóò*SØÌ

2Ø/*S+ï½¾ì\PBSê3@A

3Ø/½¾ìef¿ÀäåÁ_|Éô8L107D½¾/öõ¢uúìt¢½¾:0ùû�ÄüÅÇÉæÁÑ·Ì

4Ø/Û¯¤2-81C 1,500àg�ê10âÖ¢Üáà¢Ä·â:ì¤ÉÑÅ3¤-201Cä&�Ì

½¾ÂÃÄ·ÅÆÇîÇÛ¯ï'1,000àg�ê20âÖ¢ZÄ·â:ÉÑ¢Å/Ä·3¤-201CÅ-801C&�¢

 ¡¢£¤¥Ì

()ï

1¸0ÄÛ¯!ìô�&�¢41C&�µ¤1¦¢-201C£�I1DE¢-801C£�I2DEÌ

2¸Û¯§¨æ¶Y©ª«,ÉÑ¬ú¢çvæ¶Û¯£­ùûv®ÉÑÌ

3¸Û¯òìø®ä¯!°É±7¢£®zúòã¥ÀÌ

4¸²¤ñ´ÉÑÑj¢³´µ¶òì¶··£P¶¹¸L�¯ùûÉÑÌ

[ Luminex200 âãô ]

1.âãûwï50uLA

2.äãUVïàáMagPlex;

3.¹àá´ï50º/»;

4.MFI¼ïMedian.

[ ÖÜÜî ]

1¸òìø/��ïÖÜþÛ¯ä¯!°É±7Ô18-251CØ¢uúèÖÜáBª½JKÍ£¾òì¢'úZ§¯

@Ö>�ìï�Û9þÖÜ¢û/42ï�Û9ñÖÜ"¿³9À&�Ì

2¸ÛÜÝ(¤ÁÝ)ïÂ#ÛÜÝzbÛÜÝÞßÁ0.5mL¢Ãý,±7Ä3ñÅ10âÖ¢ÄJêêÆÇÔ ¡È

ÉØ¢Æé8L10.0ng/mLÌÜî7DÞßÛÜÝïEP�¢ÂDEP�Êzb300ÊLïÛÜÝÞßÁ¢uË�%i

@ÌxÞßa10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¢ÛÜÝÞß

Á(0ng/mL)óò¸LÕÖÒÌL&Í=>¬ú��â¢Â@=>'òìeïÛÜÝæÁÌ



item 1 2 3 4 5 6 7 Tube

Smad2 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3¸ÉÑæÁAñÉÑæÁBïDetection A ñDetection BBòìø'ìÎÏÐäÅÑÒ�êÅÇ¢0òÓÔB�

éÅ#ÃïÁûáw+�ÕÌ¥ìøâÖ0ÉÑÞßÁAÅB 1:100Þß(uï10ÊLÉÑæÁA/990ÊLÉÑÞß

ÁA)¢×âØ¼¢ÞßøÙj¬^ÚÛýïÂ@=>�ìï¹´ÜW(100ÊL/Ò)¢=ÝÜWJ®�ÜW0.1-0.

2mLÌ

4¸éêëÁï580mL��	Å
�é	zb20mLêëÁÔ30àØÞßÉ600mLÉÞ¸Áé8Ì

()ï

1¸ÛÜÝïÞß£¾óòBÓÊùûÌ

2¸ÛÜÝ'¤¥ìø15âÖÍÜWÌèÛÜÝß¾òìª@Ì

3¸ÛÜÝ¸ÉÑæÁAÞ¸Á¸ÉÑæÁBÞ¸Á'òìÈ®ïÞßÁÜW¢ÞßÁ£¾ØìÌì�Áàêêáâ

×âØ¼¢ ¡ÈÉÌL&Í=>¬úïÜOâ'òìä´��¢ûÿÜä´�Á÷Ì'ij�ìï´ãOÜ

W¢-´£tòìä´ÜWïXëÔu�ZÉÑæÁAJ¢ª@£tµ¤10ÊLØ¢0 ¡äaé8åæÌ

4¸'ç_£òìè~ÞßIïÛÜÝ¸ÉÑæÁAÞ¸ÁþÉÑæÁBÞ¸ÁÌ

5¸êëÁÔ30xØÊu�¬éã§¢'^7êÉ±7¢êêØ¼¢É+¬éFëæÀìùûÜWÌ

6¸ÖÜáÊíâÖÜL��Á¢îïìÜ3aÞ¸Á,òì¢BÜ3IðÊ:¾çLñò	M´æÅ	Móô¢

0ñ=>Ê�ìõö÷ò8æ¢äa=>¬ú£ÜO¢øÉFëùåÌ'òì±�	Ü3Ì

[ Û¯ÅÇ ]

1¸¯úûßüÖÜá¯ýþÿ¢£üçòìèÖÜá�äaï�¯ìõþÿ¢'òì�òìø×â��+�¯ï

:¾òì´¢¬�×�ï�¯Ì

2¸=>ø®^¬Ñ�¯Ê�ÑÇé8Ì�é8£BÛÜ��ï	
ÍJ¢ìï��O³Æ
³=>ï«��ÝÞ

ßÌÑÌuú�ÝÊ�ÑÇé8I�ÅI�¢'ü�¯üí�ïÞßÅé�Ì�¯ÞßììPBSÌ

3¸��É�¯£�ËBôöõ���¯ãÊ¢õöùû¬=>>ÍÆ��â¢û()���¯Ì

4¸òìî�¿ÀÁWîïº»¼¹Å½¾ùZÁ:¾Y�¤��î�ÇMï�b��=>¬ú�æÌ

5¸��¯L½¾ÂÃÄ·¢çLèU�¯Á�ç���¢uï½¾!"¸½¾Ñ´¸R�JK#¢�0:¾�B

ÉÑ£§ï$%Ì

6¸��&ëlÖÅ_ºlÖ¢�'()ñ*)_ºlÖ¢:¾çLT¯HÝ�òìïÉÑ²ûñ+,²û£-Ü

¢·£×ÉÑ§Ì

7¸õöòìef�¯¢&�JKI.:¾YçlÖ/ÀÅ0â·��=>¬ú�æÌ

[ 1¸23 ]

1¸/=>ÓïÂÒÍzb200ulâãäåÁì0¬4¢�5,B�ÛÓ��÷Ä±76�10âÖ¢ã,ÏÁÒÍ

Áû¢â:ì¤z�1¸Ì

2¸z�ïâÖðÛÜÒ¸�Ñ�ÝÒ¸ÕÖÒÌðÛÜÒ7Ò¢i@zb100ÊL£Äé8ïÛÜÝÔ7ÖÜÜî2

ØÌÕÖÒz100ÊLÛÜÝÞßÁÔ7ÖÜÜî©82«,ª�Ø¢2Òz�Ñ�ÝÔÅÞß,ï�ÝØ100Ê

L¢ÂÒz10ulàá¢�ÛÓzÄÙÚ¢371C�ÛÓ��÷7ê1µJ¢�Ç9:ð3L800rpm¢�;2-4mm¢

<=àáá/Ì

3¸Äà�
¢2âÖ,Ü
Áû¢à�&>ï!"äÏÁ¢£ìêëÌ

4¸ÂÒzÉÑæÁAÞ¸Á100ÊLÔ¥ìøÜWØ¢�ÛÓÙÚ¢371C�ÛÓ��÷7ê1µJ¢�Ç9:ð3

L800rpm¢�;2-4mm¢<=àáá/Ì



5¸Äà�
¢2âÖ,Ü
Áû¢ÂÒì200ÊLïêëÁêë¢?É1-2âÖ¢Ü
ÒÍ��ÁûÌ_£êÓ3@

Ì«,ª@êë,¢�ZÅ@§42ïêëäåÁ¢/�ÛÓ@AB�	BÄ¢/C�BÒÍïÁûëí�Á

ÌvIðs:íÇà�êÓDEFaÌ

6¸
]à�¢ÂÒzÉÑæÁBÞ¸ÁÔ¥ìøÜWØ100ÊL¢�ÛÓÙÚ¢371C�ÛÓ��÷730âÖ¢�Ç

9:ð3L800rpm¢�;2-4mm¢<=àáá/Ì

7¸Äà�
¢2âÖ,Ü
Áû¢ÂÒì200ÊLïêëÁêë¢?É1-2âÖ¢Ü
ÒÍ��ÁûÌêÓ3@¢X

ëÄ235Ì

8¸
]à�¢ÂÒzèÁ150ÊL¢��6�2âÖ¢òäãF|ï!"¢â:ÄDGÑÌ

()ï

1¸ÖÜÜîïÜîª@=>�ìtï�Û9¢ÆÇï:HäÒÓÄ;ä¢ô�¢"6ôöõt?&�¢0îä@

òìÌ

2¸z�ï=>1¸Ê'òìª@âïIJ��¢ ¡óôÌz�J()£t�KÉHî¢/�Ýz¤�ÛÓÕí

¢-´£LñÒé¢êêMÇØ¼ÌT¢®ÖÜzbª�¢z�IðÊ©ªDÒT«,ªDÒz�JKKN-

´µÔªOPWB10âÖ0ÍØ¢uúQñ¢/Y��£ÄïR¬7êSJK¢H·öTU©ª+Ñ´¼ïÜ

Oâñ_£âÌLVÑ¼ïÜOâ¢µ¶ð3£Òùû=>Ì

3¸7êïL<=�Ý�W¢=>J'/zÄÃÅÙÚï�ÛÓ3¤4áÍ¢0 ¡Áû�W¢êÓ,®-.ùû

ä21¸¢XYJZN® ¡�ÛÓÅ¤Á[!"¢ÄJ®\]^_`³ï7êJKþ78Ì

4¸êëï×âêëab_t¢BÂ@êëIðÊ¢Nt/êëÁFëÏÁÌuúòìíÇêÓD¢'Bcdòì

,ìì¤ef=>IðÊÌ

5¸uú=>±Í48�¤60%¢µ¶òìz4÷ù�48	gÌ

[ =>(Ç ]

/Smad2²û�×¤àâäãhi¢WajÈkû¢läãÊâÖzbÛÜÝÅÛ¯¢ÆÊSmad2Tmò¤jÈk

ûÄï²û¬n¢ë,zbîÇ�îïSmad2²û¢B/�¬nïîÇ�î²ûêò,¢zbPEÛoïpþ�¢PE

×qW,¢ÙjMFI¼ÔMedian Fluorescence IntensityØïñµþ�ÝÊïSmad2é8FeÈÉÌìLuminexâ

ãôÑ³¢ÚÛ�Ýé8Ì

[ ÚÛ ]

rÛÜÝñ�¯MFI¼A]ÕÖÒMFI¼,¸ËÔstËØ¢uð3£Ò¢u®ZÆg!¼ÚÛÌ0ÛÜÝïé8

LvwÛÔÅüÑwÛØ¢MFI¼LxwÛÔÅüÑwÛØ¢y§ÛÜ��Ô«�Xðf®iz{XðÚÛïR2¼

E³¢0R2¼|}~¤1LýØÌµ¶òì�ÄW¸��ÅÀùûâã¢ucurve expert 1.30¢Ùj�ÝMFI¼¢

�ÛÜ��Ç§È®ïé8¢É0ÞßÌÑAÅìÛÜÇïé8TMFI¼ÚÛ§ÛÜ��ïz{Xðf¢/�Ýï

MFI¼ÑbXðf¢ÚÛ§�Ýé8¢ìÉ0ÞßÌÑ¢âL�Ýï=Ýé8Ì

[ ÖVÑj ]

LVÜ¤ÚÛ¢-�é8Lí0´·MFI¼Lç0´¢³´yËJ5RìÛÜÝïMFI¼¸LxwÛÔXáØ¢ÛÜ

Ýïé8LvwÛÔYáØÌÄJLVÖ>¬úïóàâ¢ËÊùùïP(âÑj·aüÑ¼Ìµ¶òìüÑ¼õ

äÛÜ��ËÌ�¤=>1¸9Àï£ÄÔu1¸�¸�Áãå¸êÓãåþ789À#Ø¢ÛÜ��ïMFI¼Y

��æçÌ�ùùïÛÜ��úùé�¢=>�ìtÙjíèï=>õäÛÜ��Ì



(SmadÄÅÇ2)ÉÑÖÜáÛÜ��

[ ÉÑ	
 ]

0.01-10ng/mL.

[ «�ÉÑè ]

v¼L20DÕÖ�ÝÔâÛÜÝÞßÁØÑ³ïg!¼z8ÌÛÜæ�ü®ïé8Ì

[ 
çâ ]

¯ÖÜáì¤ÉÑSmad2¢~ÉÑTÆÇÈêÇMëöTíì¢®Ì

�¤î+ãåñ�¯EÅïèW¢£:¾Fa��ÈÉÅÈêÇMíì¢®ÉÑ¢çv¯ÖÜá�:¾T�~É

ÑïÆÇÇM�íì¢®Ì

[ ãô8 ]

ãô8ì�ÝÑ³¼ï0çïÑCVh%ÌCVÔ%Ø = SD/meanà100

ñÍæïZÄñ@ÖÜáü�¸Ê¸�¼³¼�¯ùû³´ÉÑ¢Âó�¯mòÑ³20

@¢âÖÚÛ£Äé8�¯ïg!¼ñSD¼Ì

ñKæïoZ3D£Äñ@ïÖÜáâÖü�¸Ê¸�¼³¼�¯ùû³´Ñ³¢ÂD�¯òìÄªÖÜá_£Ñ

³8@¢âÖÚÛ£Äé8�¯ïg!¼ñSD¼Ì

ñÍæï CV<10%

ñKæï CV<12%

[ Q³â ]

~Ñ³¢ÖÜáB��­Íô�"µ¶78&�¢öâ/�:/µ¤5%Ì

Lõµüíç�üÖÜáúùø,ÉÑ¼ï©ª¢=>±ïûü9Àì-´&>ª�¢ ÆP=>±Í78¸4

8ñ7ê9ÀÌÆ@�Äª=>¡Eùû1¸:õ¢£LåæÌ

[ =>¤ð ]

1¸=>øÛÜÝ¸ÖÜñ�¯ÜîA

2¸z�ÔÛÜÝÅ�¯Ø100ÊL¢zàá¢371C�ÛÓ��÷¥ê1µJA

3¸à�ÏÁ¢zÉÑæÁA100ÊL¢371C�ÛÓ��÷¥ê1µJA



4¸à�êÓ3@A

5¸zÉÑæÁB100ÊL¢371C�Ç¥ê30âÖA

6¸à�êÓ3@A

7¸zèÁ150ÊL¢��6�2âÖ,GÑÌ

[ ôö ]

1¸�¤¨�9Àñ¦�ãå	g§£¾üùg¨ùùï����(©ùûëiïª³Tâã¢¯HÝ:¾�Bª

³ïM´ãå«¬Ì

2¸«­ï=>¬úTÖÜï��â¸=>�ïÈÉ1¸0ñ=>ûüô`ÈÉ¢'ô�Üî×�ïÛ¯îóÌ

3¸£Äñ@ïÄªHÝ:¾Y�¢®æÖ¢uïÉÑè¸¯°8¢'ijÖÜáÍôöõùû=>1¸¢±²³

é«ôöõú¸é�Ì

4¸¯ÖÜáÜ´ÖÜ��Ü´òì¢£¾ØìÆµWä¨ïHÝÌß�\]^_¯ÖÜáï=>ôö¶Y{+«

�ïÉÑ¬úÌ

5¸B��ñ7êIðÊ ¡/ÖÜ·¸B¹ºÊÌ��ÖÜ#Ã�Ã»0<=�WþäîÇóô¢çLlÖ	À

�ïÁ�/��Ñ¼£ÜOÌ

6¸¼�½ï�¾ÓÓÒÊ:¾Y�¢®	�ÇM¢vLeb¨¿¢£Yü=>¬úäaXY©ªÌ�ÛÓBòì

JH�dÀÁZ§¢'çùøZ§Ì

7¸�¤1¸�£cd¸1¸ÂåÅùåoìGÑôðÃ#N�:¾��ùå¬úïHîÌ=>ø'Ä½ÅGôö

õûÆÖô÷Ì

8¸B�¯Wî0ñ1¸ïÂDIðÊï0îN:¾��£Äï=>¬ú¢�0LVù�=>¬úï:_£â¢=

>ïÂª21¸Nìt\]PWÌ

9¸ÖÜáB§Çø!~I\]MÉ¢È�¤°É9Àñr=>±9Àæç¢:¾Yäa=>¬úT§Ç¬ú£ª

�Å£Äñ@ÖÜáñKæÊñï$%Ì

10¸¯ÖÜá�TÆµÇËÄUÖÜáÅ£ÄXëÉÑÄªkïÇïHÝüüx¢�0£Ì]ÉÑ¬ú£ª�ï

$%Ì

11¸ì¤WîÖÜáÊ²ûï¡Í(ñbL_ºlÖ¢È�¤î_ºlÖ�oZïÎ½¸hÏïÐ¸ñîXf#

r�£Ä¢�0³´ëë&ÍèÖÜá:ì¤Æµúû_ºlÖïÉÑ¢ñb³´s£õöòìÖÜáÉÑ_

ºlÖÌ

12¸'¬Ñ�ÝÊ�ÑÇïé8¢Å�ðÚ¬=>O³�ÝÉÑé8ÌÒ�ïÅÇ:0<=�¯Ê�ÉÇË´�

§ÖÜáÉÑ	
Ì

13¸èÖÜá:¾£íì¤ª�=>¯ý��â£O³ï
Ó=>�ÝïÉÑ¢yu¢²çÔ]=>#Ì

14¸¯1¸ôöÄ�íì¤48TÖÜáÌ

15¸èÖÜáúù ¡òì¢u/Æì¤¥¦§¨ÅXYÆµìÕ¢³úû/£üçvHîïÖ×þÿ¢Ø£Ù

ÚXYëÛÿXÌ

[ Ö×ÀÜ ]

Ö× :¾(ç ÀÝXÞ

ÛÜ��æ

ÛÜÝÜî£eO ùûeOïÛÜÝß8Þß

�Zñêë£×â ×âï�Zñêë

�Á£ãO ÉÇþÿe�Á÷



ãô8�

àáêë£×â "ôöõt?×â6�êëþ?É

Ø¼£×âþ�ZÖÜ£� ×âØ¼þ�ZÖÜ

_£åì��¸Î÷þÙÚ
òìz�÷tàáeï��¸òì

eïÎ÷þÙÚ

z�£ãO ÉÇþÿe�Á÷

MFI¼�

ÂÒzïÖÜ´£ãO ÿe�Á÷¢ãOzbÖÜ

7êJK£eO &Í×�ï7êJK

7ê78£eO
ÖÜtg°É±7û&ÍÜOï7

ê78

PEÛoÇÂ� àáÖÜ

PEÛoÇÞßÌÑ£ü "6ôöõ=>1¸

�§GÑJKGÑ Bôöõµ¶ïGÑJKÍGÑ

�¯¼

£eOï�¯��Xf
eO���¯¢òìef�¯ùû

=>

£eOï�¯*SþÅÇXë RZeOï�¯*SþÅÇXë

�ÑÇMB�¯ÊË´� òìef�¯¢_£=>


