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[ çéèÕÖ ]

çé×Ø Ù» çé×Ø Ù»

96ÚÛÜÝÉÞß 1 96ÚÛàá 4

âãä 2 âãäåæÉ 1ç20mL

êè 1 éêëìÉ 1ç20mL

ãåíÉA 1ç120îL ãååæÉA 1ç12mL

ãåíÉBÜPE-SAß 1ç120îL ãååæÉB 1ç12mL

ïÉ 1ç10mL ðñòÉÜ30çß 1ç20mL

üö ¡¢ 1

[ óôõö÷õøçé ]

1ÀLuminex MAGPIXù©Luminex 100ú©Luminex

200ú©ÍBio-Radù,Bio-PlexùéêûÜüýûþüöÿ�ÿ³�,���ôã��ãß

2Àì�Í��ë»	Éþø
�

3Àåæ�äöEP
.

4À���Í��ï�

5Àê��

6À��ñÉöÖþ

7À0.01mol/LÜÍ1çß��ëì� (PBS)©pH=7.0-7.2

8À����þ

9ÀàâÛ��þ

[ çéèö��ø!"´ ]



1À #$%öçéèù&!çé'(çé)â*Ì&+,�Ô-./©01çéè2-345âãäÀãåíÉA

ÀãåíÉB6ø96ÚÛ,�«-207C©Î8çé-9«47C,�õöÔ
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./ù

çéèÕàâ?@AB©(CDóE@é�FüöGüö2ö:8çéèüýHIFCD21JKÕüöLMÔN

äO´PQ6èïÌöâ*Rã©,S´Õ&!ÂéTU,VWºöÔ

[ â¶öXYZ,� ]

ÂÃÄÁùª[\]öÂÃ^õÄÁö_ò`!&ª[

1ßaô»ÂÃb©H³cPBSÜ0.01mol/L© pH=7.0-7.2ßÒ¿ñ�d¾É©ÄÁÿeØfÔ

2ß5ÂÃgh¼b©'Äö�i�9HjÌök!lmÇÈëìÉ(noIS007©µÑpqâÇÉörÅÆºst

uª[\]öëìÉ)övw'SþÒÜë¼öÂÃxyz{ßÔÜS»¥|}=1:20-1:50©~zù1mLÇÈë

ìÉÒ�i20-50mgÂÃ�¶Ôß

3ß5Ä1öÅÇÉÉOÑÖÜáàâ¿Ô

4ß5^õ�öÄÁÉ10,000çg�ó5éä©ãåç©Ì¿é@ö«ãåÍ9«-207Cè,�Ô

ÅÆÊËÌ¿ÍÎÏõúâ¶ù-1,000çg�ó20éä©aÌ¿é@ãå©Í5Ì¿9«-207CÍ-807C,�©

êëíìîïÔ

./ù

1À6Ìâ¶'óñ%,�©47C,�¼«1ó©-207CªÑO1JK©-807CªÑO2JKÔ

2Àâ¶òôí¾`öõú2ãåùû©î{í¾â¶ªü ¡{¢ãåÔ

3Àâ¶üöÿµë£'¤à¥=©ªµ��ü¦ïÈÔ

4À§«¨»ãåÙp©©ª«¬üö¾¿­ªV¾Á®R�¶ ¡ãåÔ

[ Luminex200 éêû ]

1.éê¥|ù50uLG

2.ëí\]ùêèMagPlex;

3.¯êè»ù50°/±;

4.MFI²ùMedian.

[ çéãõ ]

1Àüöÿ5&!öçé�â¶ë£'¤à¥=Ü18-257Cß©zû³çéèH±´PQÕªµüö©-£aò¶

FçD&óöàâ?�çé©�5:8öàâ?øçé(¶º?·,�Ô

2Àâãä(î¸ä)ù¹)âãä�iâãäåæÉ0.5mL©º�2¥=»9¨¼10éä©[P½½¾¿ÜêëÀ

Áß©Îð>R10.0ng/mLÔãõ7JåæâãäöEP
©¹JEP
Ò�i300ÂLöâãäåæÉ©zÃ&+Ñ

FÄ}åæh10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL©âãäåæ

É(0ng/mL)ÅÆ®RÝÉÚÔR,ÇCDùû!"Ü©¹FCD-üölöâãäíÉÔ

item 1 2 3 4 5 6 7 Tube

CAMK2a 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3ÀãåíÉAøãåíÉBùDetection A øDetection BHüöÿ-öÈÉÊèÍËÌ�óÜá©6üÍÎH


ÏÍ)ºöÉ¥å|1
ÐÔ¬öÿéÑ6ãååæÉAÍB 1:100åæ(zù10ÂLãåíÉA/990ÂLãååæ

ÉA)©ÒéÓÄ©åæÿÔp³eÕÖ�ö¹FCD&óö¯»×^(100ÂL/Ú)©CØ×^Pµ�×^0.1-0.

2mLÔ



4ÀðñòÉù580mL���Í��ï��i20mLñòÉÜ30çßåæà600mLàÙ®Éð>Ô

./ù

1ÀâãäöåæªµÅÆHÛÒ ¡Ô

2Àâãä-«¬öÿ15éäÕ×^Ô³âãäÚµüö±FÔ

3ÀâãäÀãåíÉAÙ®ÉÀãåíÉBÙ®É-üöÐµöåæÉ×^©åæÉªµÓöÔö	ÉÛ½½ÜÝ

ÒéÓÄ©êëÀÁÔR,ÇCDùûöãUÜ-üöë»

©��ãë»	ÉþÔ-Ñp&óö»ÞU×

^©3»ªyüöë»×^ö_òÜz
aãåíÉAP©±Fªy¼«10ÂLß©6êëßhð>àáÔ

4À-âfìüöãÉåæOöâãäÀãåíÉAÙ®É�ãåíÉBÙ®ÉÔ

5ÀñòÉÜ30xßÒz!ùäêò©-e=åà¥=©½½ÓÄ©à1ùäLæíÈç ¡×^Ô

6ÀçéèÒèéçéR��É©éêó×9hÙ®É2üö©H×9OëÒ@µîRìí�S»áÍ�Sîï©

6øCDÒ&öðñòí>á©ßhCDùûªãU©óàLæôàÔ-üö¸��×9Ô

[ â¶Üá ]

1À¶õöÚ÷çéè¶øùú©ª÷îüö³çéè&ßhö�¶ûðùú©-üöüüöÿÒéýþ1�¶ö

@µüö»©³ÿÒ�ö�¶Ô

2ÀCDÿµe³å�¶Ò�åúð>Ô�ð>ªHâã��ö��ÕP©öê��UºÎ	ºCDöú
�äå

æÄÙÔzû�äÒ�åúð>O�ÍO�©-÷�¶�ô�öåæÍð
Ô�¶åæóöPBSÔ

3À�&ã�¶ª�ÓH ¡¢&��¶¦Ò©üý ¡³CDDÇÎ!"Ü©�./ÿ��¶Ô

4Àüö��ÇÈÉ^õöÂÃÄÁÍÅÆ�aÉ@µ`�«����úSö�i��CDùû�áÔ

5À��¶RÅÆÊËÌ¿©îR³\�¶¸�î���©zùÅÆ��ÀÅÆÙ»ÀX�PQ�©&6@µ�H

ãåªòö!"Ô

6À��#$ÇÉÍfÂÇÉ©�%&'ø('fÂÇÉ©@µîRZ¶Nä&üööãå¹¥ø)*¹¥ª+×

©­ªÞãåòÔ

7Àüýüölm�¶©,�PQO,@µ`îÇÉ-ÈÍ.Ü­��CDùû�áÔ

[ /®01 ]

1À5CDÛö¹ÚÕ�i200uléêëìÉö6³2©%32HàâÛ��þÌ¥=4�10éä©¦2É¸ÚÕ

É¥©é@ö«��/®Ô

2À��ùéÑ÷âãÚÀ�å�äÚÀÝÉÚÔ÷âãÚ7Ú©ÑF�i100ÂLª[ð>öâãäÜ5çéãõ2

ßÔÝÉÚ�100ÂLâãäåæÉÜ5çéãõ°60ú2±
ß©8Ú��å�äÜÍåæ2ö�äß100Â

L©¹Ú�10ulêè©àâÛ�Ìàá©377CàâÛ��þ=å1¼P©�¿78÷9R800rpm©�92-4mm©

:;êèå-Ô

3ÀÌê��©2éä2ã�É¥©ê�,<ö��èÉ¸©ªöñòÔ

4À¹Ú�ãåíÉAÙ®É100ÂLÜ¬öÿ×^ß©àâÛàá©377CàâÛ��þ=å1¼P©�¿78÷9

R800rpm©�92-4mm©:;êèå-Ô

5ÀÌê��©2éä2ã�É¥©¹Úö200ÂLöñòÉñò©=Á1-2éä©ã�ÚÕ&!É¥ÔfìñÛ3F

Ôú2±Fñò2©
aÍ>ò:8öñòëìÉ©5àâÛ>?H
�@Ì©5AÿHÚÕöÉ¥æè
¸

Ô{Oëx@ô¿ê�ñÛBCLhÔ

6À�dê�©¹Ú�ãåíÉBÙ®ÉÜ¬öÿ×^ß100ÂL©àâÛàá©377CàâÛ��þ=30éä©�¿

78÷9R800rpm©�92-4mm©:;êèå-Ô

7ÀÌê��©2éä2ã�É¥©¹Úö200ÂLöñòÉñò©=Á1-2éä©ã�ÚÕ&!É¥ÔñÛ3F©_

ò[015Ô

8À�dê�©¹Ú�ïÉ150ÂL©��4�2éä©üëíDÅE��©é@ÌBFÙÔ
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1Àçéãõùãõ±FCD&óyöàâ?©ÎÏö@GëÚÛÌAè©ñ%©(< ¡¢yE,�©6õèF

üöÔ

2À��ùCD/®Ò-üö±FÜöHI
�©êëîïÔ��P./ªy!JÁNõ©5�ä�«àâÛÐè

©3»ªKøÚÏ©½½L¿ÓÄÔZíµçé�i±�©��OëÒ°±JÚZú2±JÚ��PQQM3

»¼Ü±NO^H10éä6Õß©zûP¨©5`��ª[öQ³=åRPQ©G­¡STöõ1å»²öã

UÜøfìÜÔRUå²öãUÜ©«¬÷9ìÚ ¡CDÔ

3À=åùR:;�ä�V©CDP-5�ÌºÍàáöàâÛ9«2èÕ©6êëÉ¥�V©ñÛ2µ34 ¡

è0/®©WXPYTµêëàâÛÜ«¸Z��©[Pµ[\]^_ºö=åPQ�=>Ô

4ÀñòùÒéñò`afy©H¹FñòOëÒ©Ty5ñòÉLæÉ¸Ôzûüöô¿ñÛB©-Hbcüö

2çö«deCDOëÒÔ

5ÀzûCD¥Õ2>�«60%©«¬üö�2þ��2>�fÔ

[ CD&á ]

5CAMK2a¹¥�Þ«êÜëígh©^hiÐj¥©këíÒéÑ�iâãäÍâ¶©ÎÒCAMK2aZlÆ«iÐ

j¥Ìö¹¥ùm©$2�iõú��öCAMK2a¹¥©H5#ùmöõú��¹¥ñí2©�iPEânöo��

©PEÞáV2©ÔpMFI²ÜMedian Fluorescence Intensityßö¨¼��äÒöCAMK2að>DdÐÑÔöLumin

exéêûåº©ÕÖ�äð>Ô

[ ÕÖ ]

pâãäø�¶MFI²?dÝÉÚMFI²2®ÃÜqrÃß©z÷9ìÚ©sµaÎf'²ÕÖÔ6âãäöð>

RtuâÜÍ÷Ùuâß©MFI²RvuâÜÍ÷Ùuâß©wòâã��Üú
_ëeµÑxy_ëÕÖöR2²

Cº©6R2²z{|«1R�ßÔ«¬üö}~^®���· ¡éê©zcurve expert 1.30©Ôp�äMFI²©

�âã��ÄòÐµöð>©Å6åæÄÙGÍöâãúöð>ZMFI²ÕÖòâã��öxy_ëe©5�äö

MFI²Çi_ëe©ÕÖò�äð>©çÅ6åæÄÙ©éR�äöCØð>Ô

[ É]Ùp ]

RUÑ«ÕÖ©3
ð>Rô.»­MFI²Rî.»©©ªwÃP;XöâãäöMFI²®RvuâÜXÖß©âã

äöð>RtuâÜYÖßÔ[PRUçDùûöÅÜÜ©ÃÒ�¤öV&áÙp­`÷Ù²Ô«¬üö÷Ù²ü

àâã��ÃÔ�«CD/®?·öª[Üz/®üÀ	ÉâäÀñÛâä�=>?·�ß©âã��öMFI²`

!&áãÔ&�¤öâã��£¤åý©CDüóyÔpôãöCDüàâã��Ô

(Ä/ÄÅÇÉÑÖÜÇÉáàâä)ãåçéèâã��



[ ãå�� ]

0.01-10ng/mL.

[ ú�ãåç ]

{²R20JÝÉ�äÜéâãäåæÉßåºöf'²�6Äâãá&÷µöð>Ô

[ 	ãÜ ]

¶çéèö«ãåCAMK2a©ÉãåZÎÏÐéúSè¡SêëíµÔ

�«í1âäø�¶Cìöç^©ª@µLh&!ÐÑÍÐéúSêëíµãå©î{¶çéè!@µZ#Éã

åöÎÏúS!êëíµÔ

[ Þñ> ]

Þñ>ö�äåº²ö.ãîÙCVg+ÔCVÜ%ß = SD/meanç100

ïÕáùa[ïFçéè÷�ÀÒÀ�²º²�¶ ¡º»ãå©¹ñ�¶lóåº20

F©éÑÕÖª[ð>�¶öf'²øSD²Ô

ïQáùta3Jª[ïFöçéèéÑ÷�ÀÒÀ�²º²�¶ ¡º»åº©¹J�¶üö[±çéèfìå

º8F©éÑÕÖª[ð>�¶öf'²øSD²Ô

ïÕáù CV<10%

ïQáù CV<12%

[ WºÜ ]

Éåº©çéèH!"´Õò�(«¬=>,�©ôÜ-�85¼«5%Ô

Rö¼¦èî�÷çéèõúÿ2ãå²ööõ©CD¥öùû?·ó3»,<±�©üÎVCD¥Õ=>À2

>ø=å?·ÔÎF�[±CD C ¡/®@ö¡ûRàáÔ

[ CD¢ë ]

1ÀCDÿâãäÀçéø�¶ãõG

2À��ÜâãäÍ�¶ß100ÂL©�êè©377CàâÛ��þ£å1¼PG

3Àê
É¸©�ãåíÉA100ÂL©377CàâÛ��þ£å1¼PG

4Àê
ñÛ3FG

5À�ãåíÉB100ÂL©377C�¿£å30éäG

6Àê
ñÛ3FG

7À�ïÉ150ÂL©��4�2éä2FÙÔ
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1À�«ô!?·ø¤�âä�f¥ªµ÷¤n¦�¤ö&!&!&§ ¡æhö¨ºZéê©¶Nä@µ�H±

ºöS»âä©ªÔ

2Àú«öCDùûZçéö!"ÜÀCDüöÐÑ/®6øCDùûñgÐÑ©-ò�ãõÒ�öâ¶õñÔ

3Àª[ïFö[±Nä@µ`!¡¬áÑ©zùãåçÀ­®>©-ÑpçéèÕ ¡¢ ¡CD/®©¯°±

ï² ¡¢£®åýÔ



4À¶çéè×²çé��×²üö©ªµÓöÎ³^ß¦öNäÔÚ![\]^¶çéèöCD ¡´`Ä1ú
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5ÀH��ø=åOëÒêë5çéµ¶H·¸ÒÔ&!çé)º�º¹6:;�V�ëõúîï©îRÇÉ�È

àö¸�5��å²ªãUÔ

6Àº$»öà¼ÛÛÚÒ@µ`!¡¬��úS©{Rdaô½©ª`÷CDùûßhWXöõÔàâÛHüö

PG�k¾¿aò©-â�ÿaòÔ

7À�«/®üªbcÀ/®ÀàÍôàtöFÙûëÁ�T!@µ��ôàùûöNõÔCDÿ-ÂÅÃF ¡

¢�ÅçûþÔ

8ÀH�¶^õ6ø/®ö¹JOëÒö.�T@µ��ª[öCDùû©&6RU��CDùûö@fìÜ©C

Dö¹±0/®Tóy[\O^Ô

9ÀçéèHòÄÿ'ÉO[\Sã©Å�«·Æ?·øpCD¥?·áã©@µ`ßhCDùûZòÄùûª±

�Íª[ïFçéèïQáÇ¨ö!"Ô

10À¶çéè#ZÎ³ÄÈ[\çéèÍª[_òãå[±qöúöNä�÷}©&6ªÉdãåùûª±�ö

!"Ô

11Àö«^õçéèÒ¹¥öëÊ&ËaRfÂÇÉ©Å�«õfÂÇÉ&taöÌ´ÀgÍîÎÀì�_e�

p!ª[©&6©ªèò,Ç³çéè@ö«Î³õöfÂÇÉöãå©Ëa©ªxªüýüöçéèãåf

ÂÇÉÔ

12À-³Ï�äÒ�åúöð>©Íü÷Õ³CDUº�äãåð>ÔÐ�öÜá@6:;�¶Ò�ãúÓ»Ñ

òçéèãå��Ô

13À³çéè@µªôö«±�CD¶ø!"ÜªUºö	ÑCD�äöãå©~z©§îÒdCD�Ô

14À¶/® ¡[�ôö«48TçéèÔ

15À³çéè£¤§¨üö©z5Îö«¬­®¯ÍWXÎ³öÓ©©õö5ª÷î{NõöÔÕùú©Öª×

ØWXòÙúWÔ

[ ÔÕÈÚ ]

ÔÕ @µ&î ÈÛ_Ü

âã��á

âãäãõªdU  ¡dUöâãäÝ>åæ
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açé

fìÞö
�ÀÖþ�àá
üö��þyßàlö
�Àüö

löÖþ�àá

��ªÞU ãÄ��d	Éþ



MFI²�

¹Ú�öçé»ªÞU �d	Éþ©ÞU�içé

=åPQªdU ,ÇÒ�ö=åPQ

=å=>ªdU
çéyf¤à¥=�,ÇãUö=

å=>

PEânúÀ" ßàçé

PEânúåæÄÙª÷ (< ¡¢CD/®

ÑòFÙPQFÙ H ¡¢«¬öFÙPQÕFÙ
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