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µãåç¶ô·¸¤ïñó¹ºä¹Ä»¼½¾¼¿¾ÀÁÂ¿¾ÃÄÅÆÇ¾ÃÄÈÉÊ½ËÌÍÉÑöõÇ

¤ÎSUMO2ÏºÐ

[ ãåçÑÒ ]

ãåÓÔ Õº ãåÓÔ Õº

96Ö×ØÙàÚÛ 1 96Ö×ÜÝ 4

Þßà 2 ÞßàáâÇ 1ã20mL

éä 1 åæçèÇ 1ã20mL

âäéÇA 1ã120êL âäáâÇA 1ã12mL

âäéÇBØPE-SAÛ 1ã120êL âäáâÇB 1ã12mL

ëÇ 1ã10mL ìíîÇØ30ãÛ 1ã20mL

ûôü ¡ 1

[ ïðñòóñôãå ]

1¾Luminex MAGPIXõ¨Luminex 100ö¨Luminex

200ö¨ËBio-Radõ,Bio-Plexõåæ÷Øøù÷úûôûüû²ý,þÿ�ðâ��ßÛ
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3¾áâ�àòEP	.

4¾
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5¾é��

6¾��íÇòÒú

7¾0.01mol/LØË1ãÛ��çè� (PBS)¨pH=7.0-7.2
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9¾�Þ×��ú
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1¾ �!"òãåçú#�ãå$%ãå&Þ'Ê#()�Ð*+,¨-.ãåç/*012Þßà¾âäéÇA

¾âäéÇB3ô96Ö×)�ª-204C¨Ì5ãå*6ª44C)�ñôÐ
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ãåçÑ�Þ<=>?¨%@AïB=å�CûôDûô/ò75ãåçøùEFC@A/1GHÑûôIJÐK

àL³MN3çîÊòÞ'Oß¨)P³Ñ#�ÀåQR)ST¹òÐ

[ ÞµòUVW)� ]

ÀÁÂ¿ú©XYZòÀÁ[ñÂ¿ò\ó]�#©X

1Û^òºÀÁ_¨E²`PBSØ0.01mol/L¨ pH=7.0-7.2ÛÎ½í
a¼Ç¨Â¿ûbÔcÐ

2Û2ÀÁdeÄ_¨$Âò�f�6EgÊòh�ijÅÆçèÇ(klIS007¨´mnoÞáàòpÃÄ¹qr

s©XYZòçèÇ)òtu$PúÎØêÄòÀÁvwxyÛÐØPº¤z{=1:20-1:50¨|xú1mLÅÆç

èÇÎ}f20-50mgÀÁ�µÐÛ

3Û2~.ò�ÄÇÅLÇÉÑÖÜá½Ð

4Û2[ñ�òÂ¿Ç10,000ãg�ñ5åà¨âäã¨Ê½å=ôªâäË6ª-204Cç)�Ð

ÃÄÅÆÇúEåæãAéû¨ÃÄïèô3ç\óÑÖú

1ÛêëÃÄ´íô`PBSìì½í¨î/ôïáà�ñó¨ª1,000ãg�ñ5åà/-VÐØ�òÃÄ=ô

L�ñöõ-VÛÐ

2Û2-V.òÃÄô`PBSí3CD

3Û2ÃÄôijÅÆçèÇc�Üú;O107GÃÄ/ùû¨xüïw¨ÃÄ=3 ¡ÇÉ¢ÑÖÜéÇá½Ð

4Û2Þµª2-84C 1,500ãg�ñ10åà¨âäã¨Ê½å=ôªâäË6ª-204Cç)�Ð

ÃÄÈÉÊ½ËÌÍöõÞµú*1,000ãg�ñ20åà¨^Ê½å=âä¨Ë2Ê½6ª-204CË-804C)�¨

£¤¥¦§¨Ð
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1¾3ÊÞµ$ïú")�¨44C)�Äª1©¨-204C©ÇL1GH¨-804C©ÇL2GHÐ

2¾Þµª«é¼]¬­®/âä¯ü¨ìyé¼Þµ©° ¡y±âäÐ

3¾Þµûôû´ç²$³Ü´:¨©´}ýûé¨ÆÐ

4¾µª¶ºâäÕn¨·¸¹ºûô¼½»©S¼¿¼O�µ ¡âäÐ

[ Luminex200 åæ÷ ]

1.åæ¤zú50uLD

2.êëYZúéäMagPlex;

3.½éäºú50¾/¿;

4.MFIÀúMedian.

[ ãåßñ ]

1¾ûôû2#�òãå�Þµç²$³Ü´:Ø18-254CÛ¨xüíãåçE°ÁMNÑ©Âûô¨*¢^ªµ

CãA#ïò�Þ<�ãå¨þ275ò�Þ<ôãå%Ã¹<Ä)�Ð

2¾Þßà(§Åà)úÆ&Þßà}fÞßàáâÇ0.5mL¨Ç�/´:È6¶É10åà¨XMììÊËØ£¤Ì

ÍÛ¨Ìì;O20.0ng/mLÐßñ7GáâÞßàòEP	¨ÆGEP	Î}f300ÎLòÞßàáâÇ¨xÏ#(m

CÐ{áâe20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¨Þßàáâ

Ç(0ng/mL)öõ¼OÙàÖÐO)Ñ@A¯ü��è¨ÆC@A*ûôiòÞßàéÇÐ



item 1 2 3 4 5 6 7 Tube

SUMO2 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3¾âäéÇAôâäéÇBúDetection A ôDetection BEûôû*ôÒÓÔçËÕÖ�ñÑÖ¨3û×ØE	

ëË&ÇòÇ¤äz.	ÙÐ«ôûåÚ3âäáâÇAËB 1:100áâ(xú10ÎLâäéÇA/990ÎLâäáâ

ÇA)¨ÛåÜÂ¨áâûÝn²bÞß�òÆC@A#ïò½ºà[(100ÎL/Ö)¨@áà[M´�à[0.1-0.

2mLÐ

4¾ìíîÇú580mL
��Ë
�î�}f20mLíîÇØ30ãÛáâÜ600mLÜâ¼Çì;Ð
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1¾Þßàòáâ©ÂöõE×Î ¡Ð

2¾Þßà*ª«ôû15åàÑà[ÐíÞßàãÂûô°CÐ

3¾Þßà¾âäéÇAâ¼Ç¾âäéÇBâ¼Ç*ûôÉ´òáâÇà[¨áâÇ©ÂÜôÐô�Çäììåæ

ÛåÜÂ¨£¤ÌÍÐO)Ñ@A¯üòßRè*ûôêº�	¨þ�ßêº�ÇúÐ*mn#ïòºçRà

[¨0º©wûôêºà[ò\óØx�^âäéÇAM¨°C©wÄª10ÎLÛ¨3£¤èeì;éêÐ

4¾*ëc¦ûôìÅáâLòÞßà¾âäéÇAâ¼Ç�âäéÇBâ¼ÇÐ

5¾íîÇØ30xÛÎx�¯íæª¨*b:îÜ´:¨ììÜÂ¨Ü.¯íIïéÆð ¡à[Ð

6¾ãåçÎñåãåO��Ç¨òóïà6eâ¼Ç/ûô¨Eà6LôÎ=ÂìOõö�PºêË�P÷ø¨

3ô@AÎ#ôùúûö;ê¨èe@A¯ü©ßR¨üÜIïýéÐ*ûô·
�à6Ð

[ ÞµÑÖ ]

1¾µþÿã�ãåçµ���¨©�ìûôíãåç#èeò�µñù��¨*ûô�ûôûÛå��.�µò

=Âûôº¨²�Û�ò�µÐ

2¾@Aû´b²ä�µÎ	äõì;Ð
ì;©EÞß��ò
�ÑM¨ôó��R¹Ì�¹@Aò®��àá

âÐÕÐxü�àÎ	äõì;L�ËL�¨*��µÿò
òáâËì�Ð�µáâïôPBSÐ

3¾�#â�µ©�ÏEü ¡#��µéÎ¨øù ¡²@AAÑÌ��è¨þ+,���µÐ

4¾ûôó�ÅÆÇ[ñòÀÁÂ¿ËÃÄü^Ç=Â]�ª��ó�õPò�f��@A¯ü!êÐ

5¾��µOÃÄÈÉÊ½¨ìOíY�µÅ"ìÇ#�¨xúÃÄ$%¾ÃÄÕº¾U�MN&¨#3=Â�E

âä©ªò'(Ð

6¾��)îáàËcÀáà¨�*+,ô-,cÀáà¨=ÂìOWµKà#ûôòâä¸¤ô./¸¤©0à

¨»©ÚâäªÐ

7¾øùûôij�µ¨)�MNL1=Â]ìáà2ÆË3è»��@A¯ü!êÐ

[ 4¼56 ]

1¾2@A×òÆÖÑ}f200ulåæçèÇô3²7¨"8/E�Þ×��úÊ´:9�10åà¨é/ÓÅÖÑ

Ç¤¨å=ôª}�4¼Ð

2¾}�úåÚóÞßÖ¾	ä�àÖ¾ÙàÖÐóÞßÖ7Ö¨mC}f100ÎL©Xì;òÞßàØ:ãåßñ2

ÛÐÙàÖ}100ÎLÞßàáâÇØ:ãåßñ¯;5®/°	Û¨5Ö}	ä�àØËáâ/ò�àÛ100Î

L¨ÆÖ}10uléä¨�Þ×}ÊÜÝ¨374C�Þ×��ú:î1ÄM¨�Ë<=ó6O800rpm¨�>2-4mm¨

?@éää2Ð

3¾Êé��¨2åà/â
Ç¤¨é�)Aò$%çÓÅ¨©ôíîÐ

4¾ÆÖ}âäéÇAâ¼Ç100ÎLØ«ôûà[Û¨�Þ×ÜÝ¨374C�Þ×��ú:î1ÄM¨�Ë<=ó6

O800rpm¨�>2-4mm¨?@éää2Ð



5¾Êé��¨2åà/â
Ç¤¨ÆÖô200ÎLòíîÇíî¨BÍ1-2åà¨â
ÖÑ#�Ç¤Ðc¦í×3C

Ð®/°Cíî/¨�^ËCª75òíîçèÇ¨2�Þ×CDE��EÊ¨2F�EÖÑòÇ¤ïñ�Å

ÐyLôv=ðËé�í×GHIeÐ

6¾
aé�¨ÆÖ}âäéÇBâ¼ÇØ«ôûà[Û100ÎL¨�Þ×ÜÝ¨374C�Þ×��ú:30åà¨�Ë

<=ó6O800rpm¨�>2-4mm¨?@éää2Ð

7¾Êé��¨2åà/â
Ç¤¨ÆÖô200ÎLòíîÇíî¨BÍ1-2åà¨â
ÖÑ#�Ç¤Ðí×3C¨\

óX565Ð

8¾
aé�¨ÆÖ}ëÇ150ÎL¨��9�2åà¨ûêëI�ò$%¨å=ÊGJÕÐ
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1¾ãåßñúßñ°C@A#ïwò�Þ<¨ÌÍò=KêÖ×Ê>ç¨ú"¨%9ü ¡wB)�¨3ñçC

ûôÐ

2¾}�ú@A4¼Î*ûô°CèòLM��¨£¤÷øÐ}�M+,©w�NÍKö¨2�à}ª�Þ×Ùñ

¨0º©OôÖë¨ììPËÜÂÐW¥´ãå}f°�¨}�LôÎ¯°GÖW®/°GÖ}�MNNQ0

ºÄØ°RS[E10åà3ÑÛ¨xüT¶¨2]��©XòU²:îVMN¨K» WX¬­.äºÀòß

Rèôc¦èÐOYäÀòßRè¨¹ºó6¦Ö ¡@AÐ

3¾:îúO?@�à
Z¨@AM*2}ÊÇËÜÝò�Þ×6ª7çÑ¨3£¤Ç¤
Z¨í×/´01 ¡

ç54¼¨[\M]Q´£¤�Þ×ÑªÅ^$%¨XM´_`abc¹ò:îMN�:;Ð

4¾íîúÛåíîdecw¨EÆCíîLôÎ¨Qw2íîÇIïÓÅÐxüûôðËí×G¨*Efgûô

/ðôªhi@ALôÎÐ

5¾xü@A´Ñ7;�ª60%¨¹ºûô}7úü�7;�jÐ

[ @A+Ö ]

2SUMO2¸¤�Úªéèêëkl¨[emÉn¤¨oêëÎåÚ}fÞßàËÞµ¨ÌÎSUMO2WpõªmÉn

¤Êò¸¤¯q¨î/}föõÇóòSUMO2¸¤¨E2�¯qòöõÇó¸¤íö/¨}fPEÞròs�Ç¨PE

ÚtZ/¨ÝnMFIÀØMedian Fluorescence IntensityÛò¶Ä��àÎòSUMO2ì;IhÉÑÐôLuminexå

æ÷ä¹¨Þß�àì;Ð

[ Þß ]

uÞßàô�µMFIÀDaÙàÖMFIÀ/¼ÏØvwÏÛ¨xó6¦Ö¨x´^Ìj$ÀÞßÐ3Þßàòì;

OyzÞØË�ÕzÞÛ¨MFIÀO{zÞØË�ÕzÞÛ¨|ªÞß��Ø®�\ôi´m}~\ôÞßòR2À

H¹¨3R2À�ÄÅª1O�ÛÐ¹ºûôÇÉ[¼��ÑÄ ¡åæ¨xcurve expert 1.30¨Ýn�àMFIÀ¨

�Þß��ÖªÉ´òì;¨Ü3áâÐÕDËôÞßõòì;WMFIÀÞßªÞß��ò}~\ôi¨2�àò

MFIÀáf\ôi¨Þßª�àì;¨ðÜ3áâÐÕ¨åO�àò@áì;Ð

[ àZÕn ]

OYâªÞß¨0	ì;Oð3º»MFIÀOì3º¨·¸|ÏM8UôÞßàòMFIÀ¼O{zÞØXäÛ¨Þß

àòì;OyzÞØYäÛÐXMOYãA¯üòöãè¨ÏÎü£òS+åÕn»d�ÕÀÐ¹ºûô�ÕÀø

çÞß��ÏÐ�ª@A4¼<Äò©XØx4¼�¾�Çéè¾í×éè�:;<Ä&Û¨Þß��òMFIÀ]

�#êêÐ#ü£òÞß��¢£ë�¨@A�ïwÝnðìò@AøçÞß��Ð



(ÄÅÇÉÑÖÜáà2)âäãåçÞß��

[ âä
� ]

0.02-20ng/mL.

[ ®�âäí ]

yÀO20GÙà�àØåÞßàáâÇÛä¹òj$À};ÐÞßê#�´òì;Ð

[ �êè ]

µãåçôªâäSUMO2¨ÅâäWÌÍÉìõPî Wïñ¥´Ð

�ªó.éèô�µHòòí[¨©=ÂIe#�ÉÑËÉìõPïñ¥´âä¨ìyµãåç�=ÂW�Åâ

äòÌÍõP�ïñ¥´Ð

[ çú; ]

çú;ô�àä¹Àò3êôÕCVk(ÐCVØ%Û = SD/meanã100

öÑêú^XöCãåç��¾Î¾�À¹À�µ ¡¹ºâä¨Æõ�µpúä¹20

C¨åÚÞß©Xì;�µòj$ÀôSDÀÐ

öNêúr^3G©XöCòãåçåÚ��¾Î¾�À¹À�µ ¡¹ºä¹¨ÆG�µûôX°ãåçc¦ä

¹8C¨åÚÞß©Xì;�µòj$ÀôSDÀÐ

öÑêú CV<10%

öNêú CV<12%

[ T¹è ]

Åä¹¨ãåçE��³Ñù�%¹º:;)�¨ûè2�=2Äª5%Ð

OüÄ¥ñìÇ�ãåç ¡û/âäÀò¬­¨@A´ò¢£<Äï0º)A°�¨¤ÌS@A´Ñ:;¾7

;ô:î<ÄÐÌC�X°@A¥H ¡4¼=ü¦ùOéêÐ

[ @A§ô ]

1¾@AûÞßà¾ãåô�µßñD

2¾}�ØÞßàË�µÛ100ÎL¨}éä¨374C�Þ×��ú¨î1ÄMD

3¾é�ÓÅ¨}âäéÇA100ÎL¨374C�Þ×��ú¨î1ÄMD



4¾é�í×3CD

5¾}âäéÇB100ÎL¨374C�Ë¨î30åàD

6¾é�í×3CD

7¾}ëÇ150ÎL¨��9�2åà/JÕÐ

[ ü  ]

1¾�ª«�<Äô©�éè�jª©Â�£k«ü£ò#�#�+¬ ¡ïlò­¹Wåæ¨µKà=Â�E°

¹òPºéè®¯Ð

2¾®°ò@A¯üWãåò��è¾@A�òÉÑ4¼3ô@A¢£údÉÑ¨*ù�ßñÛ�òÞµñõÐ

3¾©XöCòX°Kà=Â]�¦±êÚ¨xúâäí¾²³;¨*mnãåçÑü ¡ ¡@A4¼¨´µ¶

î±ü ¡¢¼ë�Ð

4¾µãåçà·ãå��à·ûô¨©ÂÜôÌ¸[è«òKàÐã�_`abµãåçò@Aü ¹]~.®

�òâä¯üÐ

5¾E��ô:îLôÎ£¤2ãåº»E¼½ÎÐ#�ãå&Ç�Ç¾3?@
Z�êöõ÷ø¨ìOáà�Æ

�òÅ"2��äÀ©ßRÐ

6¾¿!Àò�Á××ÖÎ=Â]�¦±��õP¨yOhe«Â¨©]�@A¯üèe[\¬­Ð�Þ×Eûô

MK�hÃÄ^ª¨*ëüû^ªÐ

7¾�ª4¼�©fg¾4¼ÅéËýérôJÕ÷ôÆ&Q�=Â��ýé¯üòKöÐ@Aû*ÇÃÈJü 

¡þÉã÷úÐ

8¾E�µ[ñ3ô4¼òÆGLôÎò3óQ=Â��©Xò@A¯ü¨#3OYü�@A¯üò=c¦è¨@

AòÆ°54¼Qïw_`S[Ð

9¾ãåçEªÊû$ÅL_`Pâ¨Ë�ª¶Ì<Äôu@A´<Äêê¨=Â]èe@A¯üWªÊ¯ü©°

�Ë©XöCãåçöNêÍ¶ò'(Ð

10¾µãåç�WÌ¸ÊÎXYãåçË©X\óâäX°oòõòKàÿ�{¨#3©Ïaâä¯ü©°�ò

'(Ð

11¾ôª[ñãåçÎ¸¤ò¤Ð+ôeOcÀáà¨Ë�ªñcÀáà#r^òÑÁ¾kÒôÓ¾õó\i&

u�©X¨#3·¸îó)Ñíãåç=ôªÌ¸þÿcÀáàòâä¨ôe·¸v©øùûôãåçâäc

ÀáàÐ

12¾*²Ô�àÎ	äõòì;¨Ë�óÞ²@AR¹�àâäì;ÐÕ�òÑÖ=3?@�µÎ	âõÏºÇ

ªãåçâä
�Ð

13¾íãåç=Â©òôª°�@Aµ���è©R¹ò�Ö@A�àòâä¨|x¨µì×a@A&Ð

14¾µ4¼ü X�òôª48TãåçÐ

15¾íãåç¢£¦§ûô¨x2Ìôª«¬­®Ë[\Ì¸ôØ¨·þÿ2©�ìyKöòÙÚ��¨Û©Ü

Ý[\óÞ�[Ð

[ ÙÚÆß ]

ÙÚ =Â+ì Æà\á

Þß��ê

Þßàßñ©hR  ¡hRòÞßàâ;áâ

�^ôíî©Ûå Ûåò�^ôíî

�Ç©çR âÖ��h�Çú



çú;�

éäíî©Ûå %ü ¡wBÛå9�íî�BÍ

ÜÂ©Ûå��^ãå©� ÛåÜÂ��^ãå

c¦èô��¾Òú�ÜÝ
ûô}�úwãäiò��¾ûô

iòÒú�ÜÝ

}�©çR âÖ��h�Çú

MFIÀ�

ÆÖ}òãåº©çR �h�Çú¨çR}fãå

:îMN©hR )ÑÛ�ò:îMN

:î:;©hR
ãåwj³Ü´:þ)ÑßRò:

î:;

PEÞrõÅ� ãäãå

PEÞrõáâÐÕ©� %9ü ¡@A4¼

ÇªJÕMNJÕ Eü ¡¹ºòJÕMNÑJÕ

�µÀ

©hRò�µ��\i
hR���µ¨ûôij�µ ¡

@A

©hRò�µ-V�ÑÖ\ó U^hRò�µ-V�ÑÖ\ó

	äõPE�µÎÏº� ûôij�µ¨c¦@A


