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®ÖÜá¯ì°±ùèêë²³Ñ²´µ¶·¸¶¹¸º»¼¹¸½¾¿ÀÁ¸½¾ÂÃÄ·ÅÆÇÈÉîÇÁ

ùÊSMAD9Ë³Ì

[ ÖÜáÍÎ ]

ÖÜÏÐ Ñ³ ÖÜÏÐ Ñ³

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

óìòôö 1

[ ìíîïðîñÖÜ ]

1¸Luminex MAGPIXò¡Luminex 100ó¡Luminex

200ó¡ÅBio-Radò,Bio-PlexòâãôÔõöô÷óìøùø«ú,ûüýíÉþÿÜØ

2¸å�Å��ä³�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¸ óì,ïÖÜáï42ÖÜ5ì"6ÖÜ#Û$�%ï78&�Ì

()ï

ÖÜáÍ�Û9:;<¡"=>ì?:â�@óìAóì,ï42ÖÜáõöBC@=>,1DEÍóìFGÌH

ÝI¬JK0áéÄïÛ$LÜ¡&M¬Í��ºâNO&PQ²ïÌ

[ Û®ïRST&� ]

º»¼¹ï¢ÄUVïº»Wî¼¹ïXëY��¢Ä

1ØZí³º»[¡B«\PBSÔ0.01mol/L¡ pH=7.0-7.2ØÊ·ê
]¶Á¡¼¹ø^Ð_Ì

2Ø/º»`a´[¡!¼ï�b�3BcÄïd�ef¿ÀäåÁ(ghIS007¡­ijkÛlÖïm½¾²no

p¢ÄUVïäåÁ)ïqr!M÷ÊÔä´ïº»stuvØÌÔM³ùwx=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

1Øçé½¾­èì\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&�´£1¦¡-201C¢�I1DE¡-801C¢�I2DEÌ

2¸Û®§¨æ¶Y©ª«,ÉÑ¬ú¡çvæ¶Û®¢­ùûv®ÉÑÌ

3¸Û®óìø­ä¯!°É±7¡¢­zúóã¥ÀÌ

4¸²£³³ÉÑÑj¡´µ¶·óì¶·¸¢P¶¹¹L�®ùûÉÑÌ

[ Luminex200 âãô ]

1.âãùwï50uLA

2.äãUVïàáMagPlex;

3.ºàá³ï50»/¼;

4.MFI½ïMedian.

[ ÖÜÜî ]

1¸óìø/��ïÖÜþÛ®ä¯!°É±7Ô18-251CØ¡uúèÖÜáB©¾JKÍ¢¿óì¡'õZ§®

@Ö>�ìï�Û9þÖÜ¡û/42ï�Û9ñÖÜ"À²9Á&�Ì

2¸ÛÜÝ(¤ÂÝ)ïÃ#ÛÜÝzbÛÜÝÞßÁ0.5mL¡Äý,±7Å3³Æ10âÖ¡ÄJêêÇÈÔ ¡É

ÊØ¡Æé8L10.0ng/mLÌÜî7DÞßÛÜÝïEP�¡ÃDEP�Êzb300ËLïÛÜÝÞßÁ¡uÌ�%i

@ÍxÞßa10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¡ÛÜÝÞß

Á(0ng/mL)óò¹LÕÖÒÌL&Î=>¬ú��â¡Ã@=>'óìeïÛÜÝæÁÌ



item 1 2 3 4 5 6 7 Tube

SMAD9 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3¸ÉÑæÁAñÉÑæÁBïDetection A ñDetection BBóìø'ìÏÐÑäÅÒÓ�êÅÇ¡0óÔÕB�

éÅ#ÄïÁùáw+�ÖÌ¤ìøâ×0ÉÑÞßÁAÅB 1:100Þß(uï10ËLÉÑæÁA/990ËLÉÑÞß

ÁA)¡ØâÙ¼¡ÞßøÚj«^ÛÜýïÃ@=>�ìïº³ÝW(100ËL/Ò)¡=ÞÝWJ­�ÝW0.1-0.

2mLÌ

4¸éêëÁï580mL��	Å
�é	zb20mLêëÁÔ30àØÞßÉ600mLÉß¹Áé8Ì

()ï

1¸ÛÜÝïÞß¢¿óòBÓÊùûÌ

2¸ÛÜÝ'£¤ìø15âÖÍÝWÌèÛÜÝà¿óì©@Ì

3¸ÛÜÝ¸ÉÑæÁAß¹Á¸ÉÑæÁBß¹Á'óìÈ­ïÞßÁÝW¡ÞßÁ¢¿ÙìÌì�Ááêêâã

ØâÙ¼¡ ¡ÉÊÌL&Î=>¬úïÜOâ'óìä³��¡ûÿÜä³�Á÷Ì'ij�ìï³äOÝ

W¡-³¢tóìä³ÝWïXëÔu�ZÉÑæÁAJ¡©@¢t´£10ËLØ¡0 ¡åaé8æçÌ

4¸'è_£óìé~ÞßIïÛÜÝ¸ÉÑæÁAß¹ÁþÉÑæÁBß¹ÁÌ

5¸êëÁÔ30xØÊu�¬êã§¡'^7ëÉ±7¡êêÙ¼¡É+¬êFìæÀíùûÝWÌ

6¸ÖÜáÊîâÖÜL��Á¡ïðìÝ3aß¹Á,óì¡BÝ3IñÊ:¿çLòó	M³çÅ	Môõ¡

0ñ=>Ê�ìö÷øó8ç¡åa=>¬ú¢ÜO¡ùÉFìúæÌ'óì°�	Ý3Ì

[ Û®ÅÇ ]

1¸®ûüàýÖÜá®þÿ�¡¢ýçóìèÖÜá�åaï�®ìöÿ�¡'óì�óìøØâ��+�®ï

:¿óì³¡«�Ø�ï�®Ì

2¸=>ø­^«Ñ�®Ê�ÑÇé8Ì�é8¢BÛÜ�	ï
�ÍJ¡ìð�
O²Æ�²=>ï«��ÝÞ

ßÍÑÌuú�ÝÊ�ÑÇé8I�ÅI�¡'ý�®üí�ïÞßÅé�Ì�®ÞßììPBSÌ

3¸��É�®¢�ËBòôö���®ãÊ¡õöùû«=>>ÎÆ��â¡û()���®Ì

4¸óìî�¿ÀÁWîïº»¼¹Å½¾ùZÁ:¿Y�£��î�ÇMï�b��=>¬ú�çÌ

5¸��®L½¾ÂÃÄ·¡çLèU�®Â�ç�!�¡uï½¾"#¸½¾Ñ³¸R�JK$¡�0:¿�B

ÉÑ¢§ï%&Ì

6¸��'ëlÖÅ_ºlÖ¡�()*ñ+*_ºlÖ¡:¿çLT®HÝ�óìïÉÑ±ùñ,-±ù¢.Ý

¡¸¢×ÉÑ§Ì

7¸õöóìef�®¡&�JKI/:¿YçlÖ0ÀÅ1â¸��=>¬ú�çÌ

[ 2¹34 ]

1¸/=>ÓïÃÒÍzb200ulâãäåÁì0«5¡�6,B�ÛÓ��÷Ä±77�10âÖ¡ã,ÐÂÒÍ

Áù¡â:ì£z�2¹Ì

2¸z�ïâ×ðÛÜÒ¸�Ñ�ÝÒ¸ÕÖÒÌðÛÜÒ7Ò¡i@zb100ËL¢Äé8ïÛÜÝÔ8ÖÜÜî2

ØÌÕÖÒz100ËLÛÜÝÞßÁÔ8ÖÜÜî¨93«,©�Ø¡2Òz�Ñ�ÝÔÅÞß,ï�ÝØ100Ë

L¡ÃÒz10ulàá¡�ÛÓzÄÙÚ¡371C�ÛÓ��÷7ë1´J¡�È:;ð3L800rpm¡�<2-4mm¡

=>àáá0Ì

3¸Äà�
¡2âÖ,Ü
Áù¡à�&?ï"#äÐÂ¡¢ìêëÌ

4¸ÃÒzÉÑæÁAß¹Á100ËLÔ¤ìøÝWØ¡�ÛÓÙÚ¡371C�ÛÓ��÷7ë1´J¡�È:;ð3

L800rpm¡�<2-4mm¡=>àáá0Ì



5¸Äà�
¡2âÖ,Ü
Áù¡ÃÒì200ËLïêëÁêë¡@Ê1-2âÖ¡Ü
ÒÍ��ÁùÌ_£êÓ3@

Ì«,©@êë,¡�ZÅA§42ïêëäåÁ¡/�ÛÓABB�	CÄ¡/D�BÒÍïÁùìî�Â

ÌvIñs:íÈà�êÓEFFaÌ

6¸
]à�¡ÃÒzÉÑæÁBß¹ÁÔ¤ìøÝWØ100ËL¡�ÛÓÙÚ¡371C�ÛÓ��÷730âÖ¡�È

:;ð3L800rpm¡�<2-4mm¡=>àáá0Ì

7¸Äà�
¡2âÖ,Ü
Áù¡ÃÒì200ËLïêëÁêë¡@Ê1-2âÖ¡Ü
ÒÍ��ÁùÌêÓ3@¡X

ëÄ345Ì

8¸
]à�¡ÃÒzèÁ150ËL¡��7�2âÖ¡óäãG|ï"#¡â:ÄEHÑÌ

()ï

1¸ÖÜÜîïÜî©@=>�ìtï�Û9¡ÆÇï:IäÒÓÄ;ä¡ô�¡"6òôöt?&�¡0îä@

óìÌ

2¸z�ï=>2¹Ê'óì©@âïJK��¡ ¡ôõÌz�J()¢t�LÊHî¡/�Ýz£�ÛÓÖî

¡-³¢MñÒé¡êêNÈÙ¼ÌT¢­ÖÜzb©�¡z�IñÊ¨©DÒT«,©DÒz�JKKO-

³´Ô©PQWB10âÖ0ÍØ¡uúR³¡/Y��¢ÄïS«7ëTJK¡I¸ôUV©ª+Ñ³½ïÜ

Oâñ_£âÌLWÑ½ïÜOâ¡¶·ð3£Òùû=>Ì

3¸7ëïL=>�Ý�X¡=>J'/zÄÄÅÙÚï�ÛÓ3£5áÍ¡0 ¡Áù�X¡êÓ,­-.ùû

ä32¹¡YZJ[N­ ¡�ÛÓÅ£Â\"#¡ÄJ­]^_`a²ï7ëJKþ78Ì

4¸êëïØâêëbc_t¡BÃ@êëIñÊ¡Nt/êëÁFìÐÂÌuúóìíÈêÓE¡'Bdeóì

,íì£fg=>IñÊÌ

5¸uú=>±Í58�£60%¡¶·óìz5÷ù�58	hÌ

[ =>)Ç ]

/SMAD9±ù�×£àâäãij¡WakÈlù¡mäãÊâ×zbÛÜÝÅÛ®¡ÆÊSMAD9Tnò£kÈl

ùÄï±ù¬o¡ë,zbîÇ�îïSMAD9±ù¡B/�¬oïîÇ�î±ùêó,¡zbPEÛpïqþ�¡PE

×rX,¡ÚjMFI½ÔMedian Fluorescence IntensityØï³´þ�ÝÊïSMAD9é8GfÈÉÌìLuminexâ

ãôÑ²¡ÛÜ�Ýé8Ì

[ ÛÜ ]

sÛÜÝñ�®MFI½B]ÕÖÒMFI½,¹ÌÔtuÌØ¡uð3£Ò¡v­ZÆh!½ÛÜÌ0ÛÜÝïé8

LwxÛÔÅýÑxÛØ¡MFI½LyxÛÔÅýÑxÛØ¡z§ÛÜ�	Ô«�Xñg­i{|XñÛÜïR2½

F²¡0R2½}~�£1LýØÌ¶·óìÄÅW¹�	ÇÁùûâã¡ucurve expert 1.30¡Új�ÝMFI½¡

�ÛÜ�	É§È­ïé8¡Ñ0ÞßÍÑAÅìÛÜÇïé8TMFI½ÛÜ§ÛÜ�	ï{|Xñg¡/�Ýï

MFI½ÖbXñg¡ÛÜ§�Ýé8¡íÑ0ÞßÍÑ¡âL�Ýï=Þé8Ì

[ ÜVÑj ]

LWá£ÛÜ¡-�é8Lí1³¸MFI½Lç1³¡´µzÌJ5RìÛÜÝïMFI½¹LyxÛÔXàØ¡ÛÜ

Ýïé8LwxÛÔYàØÌÄJLWÖ>¬úïóââ¡ÌÊùúïP)äÑj¸býÑ½Ì¶·óìýÑ½õ

ãÛÜ�	ÌÌ�£=>2¹9Áï¢ÄÔu2¹�¸�Áåç¸êÓåçþ789Á$Ø¡ÛÜ�	ïMFI½Y

��çéÌ�ùúïÛÜ�	õúè�¡=>�ìtÚjíéï=>õãÛÜ�	Ì



(SmadÄÅÇ9)ÉÑÖÜáÛÜ�	

[ ÉÑ
� ]

0.01-10ng/mL.

[ «�ÉÑê ]

v½L20DÕÖ�ÝÔâÛÜÝÞßÁØÑ²ïh!½z9ÍÛÜç�ý­ïé8Ì

[ �éâ ]

®ÖÜáì£ÉÑSMAD9¡~ÉÑTÆÇÈëÇMíôUìî¢­Ì

�£ï+åçñ�®FÅïêW¡¢:¿Fa��ÈÉÅÈëÇMìî¢­ÉÑ¡çv®ÖÜá�:¿T�~É

ÑïÆÇÇM�ìî¢­Ì

[ äô8 ]

äô8ì�ÝÑ²½ï1éñÑCVi%ÌCVÔ%Ø = SD/meanà100

óÍçïZÄó@ÖÜáý�¸Ê¸�½²½�®ùû²³ÉÑ¡Ãò�®nôÑ²20

@¡â×ÛÜ¢Äé8�®ïh!½ñSD½Ì

óKçïoZ3D¢Äó@ïÖÜáâ×ý�¸Ê¸�½²½�®ùû²³Ñ²¡ÃD�®óìÄ©ÖÜá_£Ñ

²8@¡â×ÛÜ¢Äé8�®ïh!½ñSD½Ì

óÍçï CV<10%

óKçï CV<12%

[ Q²â ]

~Ñ²¡ÖÜáB��¬Íö�"¶·78&�¡õâ0�;/´£5%Ì

Lú´ûîç�ýÖÜáùûø,ÉÑ½ï©ª¡=>±ïü 9Áì-³&?©�¡¡ÆP=>±Í78¸5

8ñ7ë9ÁÌÆ@�Ä©=>¢Fùû2¹:ú£ñLæçÌ

[ =>¤ñ ]

1¸=>øÛÜÝ¸ÖÜñ�®ÜîA

2¸z�ÔÛÜÝÅ�®Ø100ËL¡zàá¡371C�ÛÓ��÷¥ë1´JA

3¸à�ÐÂ¡zÉÑæÁA100ËL¡371C�ÛÓ��÷¥ë1´JA



4¸à�êÓ3@A

5¸zÉÑæÁB100ËL¡371C�È¥ë30âÖA

6¸à�êÓ3@A

7¸zèÁ150ËL¡��7�2âÖ,HÑÌ

[ òô ]

1¸�£¨�9Áñ¦�åç	h§¢¿ýúg¨ùúï����)©ùûìjïª²Tâã¡®HÝ:¿�B©

²ïM³åç«¬Ì

2¸«­ï=>¬úTÖÜï��â¸=>�ïÈÉ2¹0ñ=>ü ô`ÈÉ¡'ö�ÜîØ�ïÛ®îòÌ

3¸¢Äó@ïÄ©HÝ:¿Y�£®ç×¡uïÉÑê¸¯°8¡'ijÖÜáÍòôöùû=>2¹¡±²³

éªòôöõ¹è�Ì

4¸®ÖÜáÝ´ÖÜ�
Ý´óì¡¢¿ÙìÆµWå¨ïHÝÌà�]^_`®ÖÜáï=>òô¶Y{+«

�ïÉÑ¬úÌ

5¸B��ñ7ëIñÊ ¡/ÖÜ·¸B¹ºÊÌ��ÖÜ#Ä
Ä»0=>�XþäîÇôõ¡çLlÖ	À

�ïÂ�/��Ñ½¢ÜOÌ

6¸¼�½ï�¾ÓÓÒÊ:¿Y�£®	�ÇM¡vLfc¨¿¡¢Yý=>¬úåaYZ©ªÌ�ÛÓBóì

JI�dÀÁZ§¡'èùøZ§Ì

7¸�£2¹�¢de¸2¹ÂæÅúæoìHÑôñÃ$N�:¿��úæ¬úïHîÌ=>ø'Ä½ÅHòô

öûÆÖô÷Ì

8¸B�®Wî0ñ2¹ïÃDIñÊï1îN:¿��¢Äï=>¬ú¡�0LWù�=>¬úï:_£â¡=

>ïÃ©32¹Nìt]^QWÌ

9¸ÖÜáB§Çø!~I]^MÉ¡È�£¯É9Áñs=>±9Áçé¡:¿Yåa=>¬úT§Ç¬ú¢©

�Å¢Äó@ÖÜáóKçÊ³ï%&Ì

10¸®ÖÜá�TÆµÇËÄUÖÜáÅ¢ÄXëÉÑÄ©kïÇïHÝüýx¡�0¢Ì]ÉÑ¬ú¢©�ï

%&Ì

11¸ì£WîÖÜáÊ±ùï¡Í)ñcL_ºlÖ¡È�£î_ºlÖ�oZïÎ¾¸iÏñÐ¸òîXg$

s�¢Ä¡�0´µíë&ÎèÖÜá:ì£Æµûü_ºlÖïÉÑ¡ñc´µs¢õöóìÖÜáÉÑ_

ºlÖÌ

12¸'«Ñ�ÝÊ�ÑÇïé8¡Å�ðÛ«=>O²�ÝÉÑé8ÌÒ�ïÅÇ:0=>�®Ê�ÉÇË³�

§ÖÜáÉÑ
�Ì

13¸èÖÜá:¿¢íì£©�=>®þ��â¢O²ï�Ó=>�ÝïÉÑ¡yu¡²çÔ]=>$Ì

14¸®2¹òôÄ�íì£48TÖÜáÌ

15¸èÖÜáõúü óì¡u/Æì£¤¥¦§ÅYZÆµìÕ¡´ûü/¢ýçvHîïÖ×ÿ�¡Ø¢Ù

ÚYZëÛ�YÌ

[ Ö×ÀÜ ]

Ö× :¿)ç ÀÝXÞ

ÛÜ�	ç

ÛÜÝÜî¢fO ùûfOïÛÜÝß8Þß

�Zñêë¢Øâ Øâï�Zñêë

�Á¢äO ÉÉþÿf�Á÷



äô8�

àáêë¢Øâ "òôöt?Øâ7�êëþ@Ê

Ù¼¢Øâþ�ZÖÜ¢� ØâÙ¼þ�ZÖÜ

_£åì��¸Î÷þÙÚ
óìz�÷tàáeï��¸óì

eïÎ÷þÙÚ

z�¢äO ÉÉþÿf�Á÷

MFI½�

ÃÒzïÖÜ³¢äO ÿf�Á÷¡äOzbÖÜ

7ëJK¢fO &ÎØ�ï7ëJK

7ë78¢fO
ÖÜth°É±7û&ÎÜOï7

ë78

PEÛpÇÂ� àáÖÜ

PEÛpÇÞßÍÑ¢ý "6òôö=>2¹

�§HÑJKHÑ Bòôö¶·ïHÑJKÍHÑ

�®½

¢fOï�®��Xg
fO���®¡óìef�®ùû

=>

¢fOï�®*SþÅÇXë RZfOï�®*SþÅÇXë

�ÑÇMB�®ÊË³� óìef�®¡_£=>


