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²äãå³Å´µ¡íìî¶·â¶ôö¸¹º¸»º¼½¾»º¿ÀÁÂÃº¿ÀÄÅÆ¹ÇÈÉÊËñóÃ

¡ÌGTF2F1Í·Î

[ äãåÏÐ ]

äãÑÒ Ó· äãÑÒ Ó·

96ÔÕÖ×ØÙÚ 1 96ÔÕÛÜ 4

ÝÞß 2 ÝÞßàáÃ 1â20mL

çã 1 äåæçÃ 1â20mL

àâèÃA 1â120éL àâàáÃA 1â12mL

àâèÃBÖPE-SAÚ 1â120éL àâàáÃB 1â12mL

êÃ 1â10mL ëìíÃÖ30âÚ 1â20mL

õÅúùû 1

[ îïðñòðóäã ]

1ºLuminex MAGPIXô¥Luminex 100õ¥Luminex

200õ¥ÇBio-Radô,Bio-PlexôäåöÖ÷øöùõÅúûú¯ü,ýþÿïà��ÞÚ

2ºë�Ç��è·�Ãùó��

3ºàá�ßñEP�.

4º	
�Ç�
Ö�

5ºç��

6º��ìÃñÐù

7º0.01mol/LÖÇ1âÚ��æç� (PBS)¥pH=7.0-7.2

8º����ù

9º�ÝÕ��ù

[ äãåñ��ó��° ]



1º ��!ñäãåò"�äã#$äã%Ý&Æ"'(�Î)*+¥,-äãå.)/01ÝÞßºàâèÃA

ºàâèÃB2ó96ÔÕ(�§-203C¥È4äã)5§43C(�ðÅÎ

2º õÅ.ñäãåò64äã7î$8äã%Ý&"'ñ9:(�Î

*+ò

äãåÏ�Ý;<=>¥$?@îA<ä�BõÅCõÅ.ñ64äãå÷øDEB?@.1FGÏõÅHIÎJ

ßK°LM2åÖÆñÝ&NÞ¥(O°Ï"�¼äPQ(RS¶ñÎ

[ Ý²ñTUV(� ]

¼½¾»ò¦WXYñ¼½Zð¾»ñ[î\�"¦W

1Ú]ï·¼½^¥D¯_PBSÖ0.01mol/L¥ pH=7.0-7.2ÚÌ¹ì�`¸Ã¥¾»úaÒbÎ

2Ú1¼½cdô^¥#¾ñ�e�5DfÆñg�hiÁÂæçÃ(jkIS007¥±lmnÝoØñp¿À¶qr

s¦WXYñæçÃ)ñtu#OùÌÖèôñ¼½vwxyÚÎÖO·¡z{=1:20-1:50¥|xò1mLÁÂæ

çÃÌ}e20-50mg¼½�²ÎÚ

3Ú1~-ñ�ÄÃÅKÇÉÑÖÜá¹Î

4Ú1Zðÿñ¾»Ã10,000âg
ì5äà¥âäã¥Æ¹å<Å§àâÇ5§-203Cç(�Î

¿ÀÁÂÃòDäåä@éú¥¿ÀîèÅ2ç[îÑÖò

1Úêë¿À±íÅ_PBSìì¹ì¥î.ÅïoØ�ñó¥§1,000âg
ì5äà.,UÎÖ�ò¿À<Ä

K
ìôö,UÚÎ

2Ú1,U-ñ¿ÀÅ_PBSì3BC

3Ú1¿ÀÅhiÁÂæçÃb�Üõ:N107F¿À/úù¥xûîw¥¿À<2ü ÇÉ¡ÑÖÜèÃá¹Î

4Ú1Ý²§2-83C 1,500âg
ì10äà¥âäã¥Æ¹å<Å§àâÇ5§-203Cç(�Î

¿ÀÄÅÆ¹ÇÈÉñóÝ²ò)1,000âg
ì20äà¥]Æ¹å<àâ¥Ç1Æ¹5§-203CÇ-803C(�¥

¢£¤¥¦§Î

*+ò

1º2ÆÝ²#îõ!(�¥43C(�ô§1¨¥-203C¦ÇK1FG¥-803C¦ÇK2FGÎ

2ºÝ²©ªè¸\«¬­.àâ®û¥Ñyè¸Ý²¦¯ü y°àâÎ

3ºÝ²õÅú±æ±#²Ü³9¥¦±}üõé§ÂÎ

4º´§µ·àâÓm¥¶·¸¹õÅ¸¹º¦R¸»»N�²ü àâÎ

[ Luminex200 äåö ]

1.äå¡zò50uLC

2.èêXYòçãMagPlex;

3.¼çã·ò50½/¾;

4.MFI¿òMedian.

[ äãÞð ]

1ºõÅú1"�ñäã�Ý²æ±#²Ü³9Ö18-253CÚ¥xûíäãåD­ÀLMÏ¦ÁõÅ¥)ü]©²

Bä@"îñ�Ý;�äã¥ý164ñ�Ý;óäã$Â¶;Ã(�Î

2ºÝÞß(¦Äß)òÅ%ÝÞß}eÝÞßàáÃ0.5mL¥Æÿ.³9Ç5µÈ10äà¥WLììÉÊÖ¢£Ë

ÌÚ¥Èë:N10.0ng/mLÎÞð7FàáÝÞßñEP�¥ÅFEP�Ì}e300ÍLñÝÞßàáÃ¥xÎ"'l

BÏ{àád10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¥ÝÞßàá

Ã(0ng/mL)ôö»N×ØÔÎN(Ð?@®û��é¥ÅB?@)õÅhñÝÞßèÃÎ



item 1 2 3 4 5 6 7 Tube

GTF2F1 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3ºàâèÃAóàâèÃBòDetection A óDetection BDõÅú)ÅÑÒÓçÇÔÕ
ìÑÖ¥2õÖ×D�

ëÇ%ÆñÃ¡äz-�ØÎ¨ÅúäÙ2àâàáÃAÇB 1:100àá(xò10ÍLàâèÃA/990ÍLàâàá

ÃA)¥ÚäÛ¾¥àáúÜm¯aÝÞÿñÅB?@"îñ¼·ßZ(100ÍL/Ô)¥?àßZL±�ßZ0.1-0.

2mLÎ

4ºëìíÃò580mL	
�Ç�
Ö�}e20mLìíÃÖ30âÚàáÜ600mLÜá»Ãë:Î

*+ò

1ºÝÞßñàá¦ÁôöDÕÌü Î

2ºÝÞß)§¨Åú15äàÏßZÎíÝÞßâÁõÅ­BÎ

3ºÝÞßºàâèÃAá»ÃºàâèÃBá»Ã)õÅÊ±ñàáÃßZ¥àáÃ¦ÁÛÅÎÅ�Ããììäå

ÚäÛ¾¥¢£ËÌÎN(Ð?@®ûñÞQé)õÅè·��¥ý�Þè·�ÃùÎ)lm"îñ·æQß

Z¥/·¦wõÅè·ßZñ[îÖx�]àâèÃAL¥­B¦wô§10ÍLÚ¥2¢£çdë:èéÎ

4º)êb¥õÅëÅàáKñÝÞßºàâèÃAá»Ã�àâèÃBá»ÃÎ

5ºìíÃÖ30xÚÌx�®ìå©¥)a9íÜ³9¥ììÛ¾¥Ü-®ìHîèÂïü ßZÎ

6ºäãåÌðääãN��Ã¥ñòîß5dá»Ã.õÅ¥Dß5KóÌ<ÁÑNôõ�O·éÇ�Oö÷¥

2ó?@Ì"Åøùúõ:é¥çd?@®û¦ÞQ¥ûÜHîüèÎ)õÅ´	�ß5Î

[ Ý²ÑÖ ]

1º²ýþâÿäãå²���¥¦ÿÑõÅíäãå"çdñ�²ñø��¥)õÅ�õÅúÚä��-�²ñ

<ÁõÅ·¥¯�Ú�ñ�²Î

2º?@ú±a¯â�²Ì�âóë:Î	ë:¦DÝÞ
�ñ�
ÏL¥Åò��Q¶È�¶?@ñ­��ßà

áÏÓÎxû�ßÌ�âóë:K�ÇK�¥)ÿ�²þï	ñàáÇë�Î�²àáîÅPBSÎ

3º�"à�²¦�ÍDúùû"��²éÌ¥÷øü ¯?@@ÐÈ��é¥ý*+���²Î

4ºõÅó�ÁÂÃZðñ¼½¾»Ç¿Àû]Ã<Á\�§��ó�óOñ�e��?@®û�éÎ

5º��²N¿ÀÄÅÆ¹¥ÑNíX�²Ä!Ñ"#�¥xò¿À$%º¿ÀÓ·ºT�LM&¥"2<Á�D

àâ¦©ñ'(Î

6º��)îoØÇb¼oØ¥�*+,ó-,b¼oØ¥<ÁÑNV²Jß"õÅñàâµ¡ó./µ¡¦0ß

¥º¦Ùàâ©Î

7º÷øõÅhi�²¥(�LMK1<Á\ÑoØ2ÂÇ3éº��?@®û�éÎ

[ 4»56 ]

1º1?@ÕñÅÔÏ}e200uläåæçÃÅ2¯7¥!8.D�ÝÕ��ùÆ³99�10äà¥é.ÒÄÔÏ

Ã¡¥å<Å§}�4»Î

2º}�òäÙòÝÞÔº�â�ßÔº×ØÔÎòÝÞÔ7Ô¥lB}e100ÍL¦Wë:ñÝÞßÖ:äãÞð2

ÚÎ×ØÔ}100ÍLÝÞßàáÃÖ:äãÞð¬;5­.­�Ú¥4Ô}�â�ßÖÇàá.ñ�ßÚ100Í

L¥ÅÔ}10ulçã¥�ÝÕ}ÆÛÜ¥373C�ÝÕ��ù9í1.5ôL¥�Ê<=ò5N800rpm¥�>2-4mm

¥?@çãä2Î

3ºÆç��¥2äà.â�Ã¡¥ç�(Añ$%çÒÄ¥¦ÅìíÎ

4ºÅÔ}àâèÃAá»Ã100ÍLÖ¨ÅúßZÚ¥�ÝÕÛÜ¥373C�ÝÕ��ù9í1ôL¥�Ê<=ò5

N800rpm¥�>2-4mm¥?@çãä2Î



5ºÆç��¥2äà.â�Ã¡¥ÅÔÅ200ÍLñìíÃìí¥BÌ1-2äà¥â�ÔÏ"�Ã¡Îb¥ìÕ3B

Î­.­Bìí.¥�]ÇC©64ñìíæçÃ¥1�ÝÕCDD��EÆ¥1F�DÔÏñÃ¡îð�Ä

ÎyKóv<ïÊç�ìÕGHHdÎ

6º�`ç�¥ÅÔ}àâèÃBá»ÃÖ¨ÅúßZÚ100ÍL¥�ÝÕÛÜ¥373C�ÝÕ��ù930äà¥�Ê

<=ò5N800rpm¥�>2-4mm¥?@çãä2Î

7ºÆç��¥2äà.â�Ã¡¥ÅÔÅ200ÍLñìíÃìí¥BÌ1-2äà¥â�ÔÏ"�Ã¡ÎìÕ3B¥[

îW565Î

8º�`ç�¥ÅÔ}êÃ150ÍL¥��9�2äà¥õèêI�ò$%¥å<ÆGJÓÎ

*+ò

1ºäãÞðòÞð­B?@"îwñ�Ý;¥ÈÉñ<KèÔÕÆ=ç¥õ!¥$8úùûwA(�¥2ðçB

õÅÎ

2º}�ò?@4»Ì)õÅ­BéñLM��¥¢£ö÷Î}�L*+¦w�NÌJñ¥1�ß}§�ÝÕØð

¥/·¦OóÔë¥ììPÊÛ¾ÎV¤±äã}e­�¥}�KóÌ¬­FÔV­.­FÔ}�LMMQ/

·ôÖ­RSZD10äà2ÏÚ¥xûTµ¥1\��¦WñU¯9íVLM¥KºùWX«¬-â·¿ñÞ

Qéób¥éÎNYâ¿ñÞQé¥¸¹ò5¥Ôü ?@Î

3º9íòN?@�ß	Z¥?@L)1}ÆÆÇÛÜñ�ÝÕ5§7åÏ¥2¢£Ã¡	Z¥ìÕ.±/0ü 

ç54»¥[\L]P±¢£�ÝÕÑ§Ä^$%¥WL±_`abc¶ñ9íLM�9:Î

4ºìíòÚäìídebw¥DÅBìíKóÌ¥Pw1ìíÃHîÒÄÎxûõÅïÊìÕG¥)DfgõÅ

.ïÅ§hi?@KóÌÎ

5ºxû?@³Ï7:�§60%¥¸¹õÅ}7ùû�7:�jÎ

[ ?@+Ö ]

1GTF2F1µ¡�Ù§çéèêkl¥ZdmÊn¡¥oèêÌäÙ}eÝÞßÇÝ²¥ÈÌGTF2F1Vpö§mÊ

n¡Æñµ¡®q¥î.}eñó"óñGTF2F1µ¡¥D1�®qññó"óµ¡ìõ.¥}ePEÝrñs�"

¥PEÙtZ.¥ÜmMFI¿ÖMedian Fluorescence IntensityÚñµô��ßÌñGTF2F1ë:IhÊËÎÅLumin

exäåöâ¶¥ÝÞ�ßë:Î

[ ÝÞ ]

uÝÞßó�²MFI¿D`×ØÔMFI¿.»ÎÖvwÎÚ¥xò5¥Ô¥x±]Èj#¿ÝÞÎ2ÝÞßñë:

NyzÝÖÇÿÓzÝÚ¥MFI¿N{zÝÖÇÿÓzÝÚ¥|©ÝÞ
�Ö­�[ói±l}~[óÝÞñR2¿

H¶¥2R2¿�ÄÅ§1NÿÚÎ¸¹õÅÇÉZ»
�ÑÃü äå¥xcurve expert 1.30¥Üm�ßMFI¿¥

�ÝÞ
�Ö©Ê±ñë:¥Ü2àáÏÓCÇÅÝÞóñë:VMFI¿ÝÞ©ÝÞ
�ñ}~[ói¥1�ßñ

MFI¿áe[ói¥ÝÞ©�ßë:¥ïÜ2àáÏÓ¥åN�ßñ?àë:Î

[ àYÓm ]

NYâ§ÝÞ¥/�ë:Nï3·ºMFI¿NÑ3·¥¶·|ÎL7TÅÝÞßñMFI¿»N{zÝÖXäÚ¥ÝÞ

ßñë:NyzÝÖYäÚÎWLNYä@®ûñôãé¥ÎÌû ñR+åÓmºdÿÓ¿Î¸¹õÅÿÓ¿÷

çÝÞ
�ÎÎ�§?@4»;Ãñ¦WÖx4»�º�ÃéèºìÕéè�9:;Ã&Ú¥ÝÞ
�ñMFI¿\

�"éêÎ"û ñÝÞ
�ü ë�¥?@�îwÜmïëñ?@÷çÝÞ
�Î



(ÄÅÇÉÑÖÜFá1)àâäãåÝÞ
�

[ àâ�
 ]

0.01-10ng/mL.

[ ­�àâí ]

y¿N20F×Ø�ßÖåÝÞßàáÃÚâ¶ñj#¿};ÏÝÞé"ÿ±ñë:Î

[ �êé ]

²äãåÅ§àâGTF2F1¥ÅàâVÈÉÊìóOîùWïñ¤±Î

�§ó-éèó�²HòñíZ¥¦<ÁHd"�ÊËÇÊìóOïñ¤±àâ¥Ñy²äãå�<ÁV�Åà

âñÈÉóO�ïñ¤±Î

[ æõ: ]

æõ:Å�ßâ¶¿ñ3êôÓCVk'ÎCVÖ%Ú = SD/meanâ100

öÏéò]WöBäãåÿ�ºÌº�¿¶¿�²ü ¶·àâ¥Åõ�²púâ¶20

B¥äÙÝÞ¦Wë:�²ñj#¿óSD¿Î

öMéòr]3F¦WöBñäãåäÙÿ�ºÌº�¿¶¿�²ü ¶·â¶¥ÅF�²õÅW­äãåb¥â

¶8B¥äÙÝÞ¦Wë:�²ñj#¿óSD¿Î

öÏéò CV<10%

öMéò CV<12%

[ S¶é ]

Åâ¶¥äãåD��°Ïù�$¸¹9:(�¥ûé2�=1ô§5%Î

Nüô¢ðÑ"ÿäãå ¡ú.àâ¿ñ«¬¥?@³ñ¢£;Ãî/·(A­�¥¤ÈR?@³Ï9:º7

:ó9í;ÃÎÈB�W­?@¥Hü 4»<ü¦§NèéÎ

[ ?@¨ó ]

1º?@úÝÞßºäãó�²ÞðC

2º}�ÖÝÞßÇ�²Ú100ÍL¥}çã¥373C�ÝÕ��ù©í1.5ôLC

3ºç�ÒÄ¥}àâèÃA100ÍL¥373C�ÝÕ��ù©í1ôLC



4ºç�ìÕ3BC

5º}àâèÃB100ÍL¥373C�Ê©í30äàC

6ºç�ìÕ3BC

7º}êÃ150ÍL¥��9�2äà.JÓÎ

[ úù ]

1º�§ª�;Ãóª�éè�j«¦Áÿ j¬û ñ"�"�+­ü îlñ®¶Väå¥²Jß<Á�D­

¶ñO·éè¯°Î

2º­±ñ?@®ûVäãñ��éº?@�ñÊË4»2ó?@¢£õcÊË¥)ù�ÞðÚ�ñÝ²ðõÎ

3º¦WöBñW­Jß<Á\�¦²éÙ¥xòàâíº³´:¥)lmäãåÏúùûü ?@4»¥µ¶·

Ö®úùûü»ë�Î

4º²äãåß¸äã��ß¸õÅ¥¦ÁÛÅÈ¹Zç¬ñJßÎâ�_`ab²äãåñ?@úùº\~-­

�ñàâ®ûÎ

5ºD��ó9íKóÌ¢£1äã»¼D½¾ÌÎ"�äã%Æ�Æ¿2?@	Z�èñóö÷¥ÑNoØ�Â

�ñÄ!1��â¿¦ÞQÎ

6ºÀ�Áñ�ÂÕÕÔÌ<Á\�¦²��óO¥yNheªÃ¥¦\ÿ?@®ûçd[\«¬Î�ÝÕDõÅ

LK�gÄÅ]©¥)êûú]©Î

7º�§4»�¦fgº4»ÆèÇüèrÅJÓöóÇ&P�<Á��üè®ûñJñÎ?@ú)È¿ÉJúù

ûýÊäöùÎ

8ºD�²Zð2ó4»ñÅFKóÌñ3óP<Á��¦Wñ?@®û¥"2NYû�?@®ûñ<b¥é¥?

@ñÅ­54»Pîw_`SZÎ

9ºäãåD©Ëú#ÅK_`Oà¥Ì�§³Í;Ãóu?@³;Ãéê¥<Á\çd?@®ûV©Ë®û¦­

�Ç¦WöBäãåöMéÎµñ'(Î

10º²äãå�VÈ¹ËÏWXäãåÇ¦W[îàâW­nñóñJßþÿ{¥"2¦Ð`àâ®û¦­�ñ

'(Î

11ºÅ§ZðäãåÌµ¡ñ£Ñ+ÄeNb¼oØ¥Ì�§ðb¼oØ"r]ñÒÀºkÓôÔºôó[i&

u�¦W¥"2¶·îî(Ðíäãå<Å§È¹ýþb¼oØñàâ¥Äe¶·v¦÷øõÅäãåàâb

¼oØÎ

12º)¯Õ�ßÌ�âóñë:¥Ç�òÝ¯?@Q¶�ßàâë:ÎÖ�ñÑÖ<2?@�²Ì�àóÍ·Ç

©äãåàâ�
Î

13ºíäãå<Á¦ïÅ§­�?@²���é¦Q¶ñ�×?@�ßñàâ¥|x¥´ÑØ`?@&Î

14º²4»úùW�ïÅ§48TäãåÎ

15ºíäãåü £¤õÅ¥x1ÈÅ§¨©ª«Ç[\È¹ÅÙ¥¶ýþ1¦ÿÑyJññÚÛ��¥Ü¦Ý

Þ[\îß�[Î

[ ÚÛÂà ]

ÚÛ <Á+Ñ Âá[â

ÝÞ
�é

ÝÞßÞð¦hQ ü hQñÝÞßã:àá

�]óìí¦Úä Úäñ�]óìí

�Ã¦æQ àÖ��h�Ãù



æõ:�

çãìí¦Úä $úùûwAÚä9�ìí�BÌ

Û¾¦Úä��]äã¦� ÚäÛ¾��]äã

b¥èÅ��ºÐù�ÛÜ
õÅ}�ùwäåhñ��ºõÅ

hñÐù�ÛÜ

}�¦æQ àÖ��h�Ãù

MFI¿�

ÅÔ}ñäã·¦æQ �h�Ãù¥æQ}eäã

9íLM¦hQ (ÐÚ�ñ9íLM

9í9:¦hQ
äãwj²Ü³9ý(ÐÞQñ9

í9:

PEÝróÆ� äåäã

PEÝróàáÏÓ¦ÿ $8úùû?@4»

Ç©JÓLMJÓ Dúùû¸¹ñJÓLMÏJÓ

�²¿

¦hQñ�²��[i
hQ���²¥õÅhi�²ü 

?@

¦hQñ�²,U�ÑÖ[î T]hQñ�²,U�ÑÖ[î

�âóOD�²ÌÍ·� õÅhi�²¥b¥?@


