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Sestrin 2ÄÅ(SESN2)ÇÉÑÖÜ
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®ÑÖÜ¯í°±ùéèê²³É²´µ¶·¸¶¹¸º»¼¹¸½¾¿ÀÁ¸½¾ÂÃÄ·ÅÆÇÈÉìîÁ

ùÊSESN2Ë³Ì

[ ÑÖÜÍÎ ]

ÑÖÏÐ Ñ³ ÑÖÏÐ Ñ³

96ÒÓÔÕÅÖ× 1 96ÒÓØÙ 4

ÚÛÜ 2 ÚÛÜÝÞÁ 1ß20mL

áà 1 áâãäÁ 1ß20mL

ÇÉåÁA 1ß120æL ÇÉÝÞÁA 1ß12mL

ÇÉåÁBÔPE-SA× 1ß120æL ÇÉÝÞÁB 1ß12mL

çÁ 1ß10mL èéêÁÔ30ß× 1ß20mL

óíòôö 1

[ ëìíîïíðÑÖ ]

1¸Luminex MAGPIXñ¡Luminex 100ò¡Luminex

200ò¡ÅBio-Radñ,Bio-PlexñáâóÔôõóöóí÷ø÷«ù,úûüìÇýþÛ×

2¸ãÿÅ�ÿâ³�Áöð��

3¸ÝÞ�ÜîEP�.

4¸���Å	
ç�

5¸á��

6¸
�éÁîÎö

7¸0.01mol/LÔÅ1ß×��ãä� (PBS)¡pH=7.0-7.2

8¸����ö

9¸�ÚÓ��ö

[ ÑÖÜî��ð��¬ ]



1¸ ���îÑÖÜï��ÑÖ�!ÑÖ"Ú#Ä�$%�Ì&'(¡)*ÑÖÜ+&,-.ÚÛÜ¸ÇÉåÁA

¸ÇÉåÁB/ð96ÒÓ%�£-200C¡Æ1ÑÖ&2£40C%�ííÌ

2¸ óí+îÑÖÜï31ÑÖ4ë!5ÑÖ"Ú#�$î67%�Ì

'(ï

ÑÖÜÍ�Ú89:;¡!<=ë>9á�?óí@óí+î31ÑÖÜôõAB?<=+1CDÍóíEFÌG

ÜH¬IJ/ÜçÄîÚ#KÛ¡%L¬Í��ºáMN%OP²îÌ

[ Ú®îQRS%� ]

¶·ï.)R£¶·á
�ÊîT¶Ú®AU6�22´IÅ40CHV¡W+1,000ßg
è20áX¡YÄ·Z9¡

.Ä·2£-200CÅ-800C%�¡[\]^_`Ì

¶¹ïíEDTAÅabcK±dÖQRÚ®¡ú.Ú®AQR+î30áXÍ£2-80C 1,000ßg
è15áX¡YÄ·

Z9ÇÉ¡Å.Ä·2£-200CÅ-800C%�¡[\]^_`Ì

º»¼¹ï¢efgîº»hí¼¹îiêj��¢e

1×Yë³º»k¡A«lPBSÔ0.01mol/L¡ pH=7.0-7.2×Ê·é	m¶Á¡¼¹÷nÐoÌ

2×.º»pq´k¡�¼î�r�2AsÄît�uv¿ÀãäÁ(wxIS007¡­yz{ÚÄÅî|½¾²}~

�¢efgîãäÁ)îÄÅ�LöÊÔâ´îº»ÇÉÑÖ×ÌÔL³ùÜá=1:20-1:50¡àÑï1mL¿Àã

äÁÊâr20-50mgº»�®Ì×

3×.ä*îãåÁçHéèêëíì·Ì

4×.híüî¼¹Á10,000ßg
è5áX¡îïñ¡Ä·Z9í£ÇÉÅ2£-200Có%�Ì

½¾¿ÀÁïAáâÑ=ò÷¡½¾ëôí/óiêêëï

1×öõ½¾­úílPBSùù·é¡W+íûÄÅ�ü ¡£1,000ßg
è5áX+)RÌÔã¡½¾9¢

H
è£¤)R×Ì

2×.)R*î½¾ílPBSé3?@

3×.½¾íuv¿ÀãäÁoãí¥7K107C½¾/¦§¡Ñ¨ëÉ¡½¾9/©ªéè«êëíåÁì·Ì

4×.Ú®£2-80C 1,500ßg
è10áX¡îïñ¡Ä·Z9í£ÇÉÅ2£-200Có%�Ì

½¾ÂÃÄ·ÅÆÇìîÚ®ï&1,000ßg
è20áX¡YÄ·Z9ÇÉ¡Å.Ä·2£-200CÅ-800C%�¡

[\]^_`Ì

'(ï

1¸/ÄÚ®�ë¥�%�¡40C%�´£1¬¡-200C¢éH1CD¡-800C¢éH2CDÌ

2¸Ú®­®å¶j¯°±+ÇÉ²¨¡åÖå¶Ú®¢³©ªÖ´ÇÉÌ

3¸Ú®óí÷­ãµ�¶íU6¡¢­âùóò`ÀÌ

4¸·£¸³ÇÉÑz¡¹º»¼óí¶·½¢O¶¹cK�®©ªÇÉÌ

[ Luminex200 áâó ]

1.áâùÜï50uL@

2.âäfgïáàMagPlex;

3.¾áà³ï50¿/À;

4.MFIÁïMedian.

[ ÑÖÛí ]

1¸óí÷.��îÑÖýÚ®ãµ�¶íU6Ô18-250C×¡Ñ¨úÑÖÜA©ÂIJÍ¢Ãóí¡&õY­®

?Ñ=�ëî�Ú8ýÑÖ¡ú.31î�Ú8ðÑÖ!Ä²8Å%�Ì



2¸ÚÛÜ(_ÆÜ)ïÇ"ÚÛÜârÚÛÜÝÞÁ0.5mL¡Èü+U6É2¸Ê10áX¡eIùùËÌÔ[\Í

Î×¡Æè7K10.0ng/mLÌÛí7CÝÞÚÛÜîEP�¡ÇCEP�Êâr300ÏLîÚÛÜÝÞÁ¡ÑÐ�$y

?ÑáÝÞq10.0ng/mL, 2.5ng/mL, 0.62ng/mL, 0.16ng/mL, 0.04ng/mL, 0.01ng/mL, 0.0ng/mL¡ÚÛÜÝÞ

Á(0ng/mL)£¤cKÕÅÒÌK%Ò<=²¨��à¡Ç?<=&óíuîÚÛÜåÁÌ

item 1 2 3 4 5 6 7 Tube

SESN2 10.0 2.5 0.62 0.16 0.04 0.01 0 ng/mL

3¸ÇÉåÁAðÇÉåÁBïDetection A ðDetection BAóí÷&íÓÔÕóÅÖ×
èêë¡/óØÙA�

õÅ"ÈîÁùïÜ*�ÚÌ¤í÷áÛ/ÇÉÝÞÁAÅB 1:100ÝÞ(Ñï10ÏLÇÉåÁA/990ÏLÇÉÝÞ

ÁA)¡ÜáÝ¼¡ÝÞ÷Þz«nßàüîÇ?<=�ëî¾³áh(100ÏL/Ò)¡<âáhI­�áh0.1-0.

2mLÌ

4¸èéêÁï580mL���Å	
ç�âr20mLéêÁÔ30ß×ÝÞí600mLíãcÁè7Ì

'(ï

1¸ÚÛÜîÝÞ¢Ã£¤AÓÊ©ªÌ

2¸ÚÛÜ&£¤í÷15áXÍáhÌúÚÛÜäÃóí©?Ì

3¸ÚÛÜ¸ÇÉåÁAãcÁ¸ÇÉåÁBãcÁ&óíÈ­îÝÞÁáh¡ÝÞÁ¢ÃÝíÌí�Áåùùæç

ÜáÝ¼¡[\ÍÎÌK%Ò<=²¨îÛNà&óíâ³��¡úþÛâ³�ÁöÌ&yz�ëî³èNá

h¡,³¢Éóíâ³áhîiêÔÑ�YÇÉåÁAI¡©?¢É´£10ÏL×¡/[\éqè7êëÌ

4¸&ìo^óííçÝÞHîÚÛÜ¸ÇÉåÁAãcÁýÇÉåÁBãcÁÌ

5¸éêÁÔ30x×ÊÑ�²îâ­¡&n6ïíU6¡ùùÝ¼¡í*²îETåÀð©ªáhÌ

6¸ÑÖÜÊñáÑÖK��Á¡òóëá2qãcÁ+óí¡Aá2HôÊ9ÃåKõö�L³ëÅ�L÷ø¡

/ð<=Ê�íùúûö7ë¡éq<=²¨¢ÛN¡üíETýêÌ&óí°��á2Ì

[ Ú®êë ]

1¸®þÿä�ÑÖÜ®���¡¢�åóíúÑÖÜ�éqî�®üù��¡&óí�óí÷Üá��*�®î

9Ãóí³¡«�Ü�î�®Ì

2¸<=÷­n«É�®Ê	Éîè7Ì
è7¢AÚÛ��î
�ÍI¡íó��N²Æ�²<=î±��ÜÝ

ÞÑÑÌÑ¨�ÜÊ	Éîè7H�ÅH�¡&��®ûë
îÝÞÅè�Ì�®ÝÞëíPBSÌ

3¸��Ç�®¢�ËAòôö���®òÊ¡ôõ©ª«<==ÒÆ��à¡ú'(���®Ì

4¸óí �¿ÀÁhíîº»¼¹Å½¾øYÁ9Ãj�£�� �îLî�r��<=²¨!ëÌ

5¸��®K½¾ÂÃÄ·¡åKúf�®Æ"åb#�¡Ñï½¾$%¸½¾Ñ³¸Q�IJ&¡�/9Ã�A

ÇÉ¢­î'(Ì

6¸��)WÄÅÅoºÄÅ¡�*+,ð-,oºÄÅ¡9ÃåKS®GÜ�óíîÇÉ±ùð./±ù¢0á

¡½¢ÖÇÉ­Ì

7¸ôõóíuv�®¡%�IJH19ÃjåÄÅ2ÀÅ3à½��<=²¨!ëÌ

[ 4c56 ]

1¸.<=ÓîÇÒÍâr200uláâãäÁí/«7¡�8+A�ÚÓ��öÄU69�10áX¡ò+ÔÆÒÍ

Áù¡Z9í£â�4cÌ

2¸â�ïáÛïÚÛÒ¸	É�ÜÒ¸ÕÅÒÌïÚÛÒ7Ò¡y?âr100ÏL¢eè7îÚÛÜÔ:ÑÖÛí2

×ÌÕÅÒâ100ÏLÚÛÜÝÞÁÔ:ÑÖÛí¨;5±+©�×¡1Òâ	É�ÜÔÅÝÞ+î�Ü×100Ï

L¡ÇÒâ10uláà¡�ÚÓâÄØÙ¡370C�ÚÓ��ö6ï1´I¡�Ì<=ï2K800rpm¡�>2-4mm¡

?@áàï2Ì



3¸Äá��¡2áX+î	Áù¡á�%Aî$%óÔÆ¡¢íéêÌ

4¸ÇÒâÇÉåÁAãcÁ100ÏLÔ¤í÷áh×¡�ÚÓØÙ¡370C�ÚÓ��ö6ï1´I¡�Ì<=ï2

K800rpm¡�>2-4mm¡?@áàï2Ì

5¸Äá��¡2áX+î	Áù¡ÇÒí200ÏLîéêÁéê¡BÎ1-2áX¡î	ÒÍ��ÁùÌo^éÓ3?

Ì±+©?éê+¡�YÅC­31îéêãäÁ¡.�ÚÓCDA��EÄ¡.F�AÒÍîÁùTñ�Æ

ÌÖHôÇ9ìÌá�éÓGHEqÌ

6¸	má�¡ÇÒâÇÉåÁBãcÁÔ¤í÷áh×100ÏL¡�ÚÓØÙ¡370C�ÚÓ��ö630áX¡�Ì

<=ï2K800rpm¡�>2-4mm¡?@áàï2Ì

7¸Äá��¡2áX+î	Áù¡ÇÒí200ÏLîéêÁéê¡BÎ1-2áX¡î	ÒÍ��ÁùÌéÓ3?¡i

êe565Ì

8¸	má�¡ÇÒâçÁ150ÏL¡��9�2áX¡óâäIã¡$%¡Z9ÄGJÑÌ

'(ï

1¸ÑÖÛíïÛí©?<=�ëÉî�Ú8¡ÆÇî9KâÒÓÄ:ó¡¥�¡!5òôöÉ>%�¡/íó?

óíÌ

2¸â�ï<=4cÊ&óí©?àîLM��¡[\÷øÌâ�I'(¢É�NÎGì¡.�Üâ£�ÚÓÚñ

¡,³¢OðÒõ¡ùùPÌÝ¼ÌS]­ÑÖâr©�¡â�HôÊ¨©CÒS±+©CÒâ�IJJQ,

³´Ô©RShA10áX/Í×¡Ñ¨T¸¡.j��¢eîU«6ïVIJ¡K½ôWX¯°*É³ÁîÛ

Nàðo^àÌKYÉÁîÛNà¡»¼ï2^Ò©ª<=Ì

3¸6ïïK?@�Ü�Z¡<=I&.âÄÈÅØÙî�ÚÓ2£7ÜÍ¡/[\Áù�Z¡éÓ+­,-©ª

ó54c¡[\I]M­[\�ÚÓê£Æ^$%¡eI­_`abc²î6ïIJý67Ì

4¸éêïÜáéêdeoÉ¡AÇ?éêHôÊ¡MÉ.éêÁETÔÆÌÑ¨óíìÌéÓG¡&Afgóí

+ðí£hi<=HôÊÌ

5¸Ñ¨<=UÍ77�£60%¡»¼óíâ7öø�77�jÌ

[ <=+ë ]

.SESN2±ù�Ö£áàâäkl¡hqmÈnù¡oâäÊáÛârÚÛÜÅÚ®¡ÆÊSESN2Sp¤£mÈn

ùÄî±ù²q¡W+ârìîb îSESN2±ù¡A.�²qîìîb ±ùéö+¡ârPEÚrîsýb¡PE

ÖtZ+¡ÞzMFIÁÔMedian Fluorescence Intensity×î¸´ý�ÜÊîSESN2è7IhÈÉÌíLuminexá

âóÉ²¡ßà�Üè7Ì

[ ßà ]

uÚÛÜð�®MFIÁDmÕÅÒMFIÁ+cÐÔvwÐ×¡Ñï2^Ò¡x­YÆj�ÁßàÌ/ÚÛÜîè7

KyzÚÔÅ�ÑzÚ×¡MFIÁK{zÚÔÅ�ÑzÚ×¡|­ÚÛ��Ô±�iôi­y}~iôßàîR2Á

H²¡/R2Á�ÄÅ£1Kü×Ì»¼óíÇÉhc��ÑÅ©ªáâ¡Ñcurve expert 1.30¡Þz�ÜMFIÁ¡

�ÚÛ��Ö­È­îè7¡Ü/ÝÞÑÑ@ÅíÚÛîîè7SMFIÁßà­ÚÛ��î}~iôi¡.�Üî

MFIÁáriôi¡ßà­�Üè7¡ðÜ/ÝÞÑÑ¡ZK�Üî<âè7Ì

[ àgÑz ]

KYâ£ßà¡,�è7Kì3³½MFIÁKå3³¡¹º|ÐI4QíÚÛÜîMFIÁcK{zÚÔXä×¡ÚÛ

Üîè7KyzÚÔYä×ÌeIKYÑ=²¨î£ãà¡ÐÊøúîO+åÑz½d�ÑÁÌ»¼óí�ÑÁô

çÚÛ��ÐÌ�£<=4c8Åî¢eÔÑ4c�¸�Áéè¸éÓéèý678Å&×¡ÚÛ��îMFIÁj

��ëêÌ�øúîÚÛ��õúë�¡<=�ëÉÞzìíî<=ôçÚÛ��Ì



(Sestrin 2ÄÅ)ÇÉÑÖÜÚÛ��

[ ÇÉ
� ]

0.01-10ng/mL.

[ ±�ÇÉí ]

ÖÁK20CÕÅ�ÜÔZÚÛÜÝÞÁ×É²îj�Áâ;ÑÚÛë��­îè7Ì

[ �êà ]

®ÑÖÜí£ÇÉSESN2¡çÇÉSÆÇÈìîLîôWïñ]­Ì

�£ó*éèð�®Hòîíh¡¢9ÃEq��ÈÉÅÈìîLïñ]­ÇÉ¡åÖ®ÑÖÜ�9ÃS�çÇ

ÉîÆÇîL�ïñ]­Ì

[ è¥7 ]

è¥7í�ÜÉ²Áî3êôÑCVk$ÌCVÔ%× = SD/meanß100

öÍëïYeö?ÑÖÜ��¸Ê¸�Á²Á�®©ª²³ÇÉ¡Çõ�®púÉ²20

?¡áÛßà¢eè7�®îj�ÁðSDÁÌ

öJëï~Y3C¢eö?îÑÖÜáÛ��¸Ê¸�Á²Á�®©ª²³É²¡ÇC�®óíe©ÑÖÜo^É

²8?¡áÛßà¢eè7�®îj�ÁðSDÁÌ

öÍëï CV<10%

öJëï CV<12%

[ P²à ]

çÉ²¡ÑÖÜA��¬Íù�!»¼67%�¡ûà2�=.´£5%Ì

Kü´ûñåb�ÑÖÜ ¡÷+ÇÉÁî¯°¡<=Uî¢£8Åë,³%A©�¡¤ÆO<=UÍ67¸7

7ð6ï8ÅÌÆ?�e©<=¥H©ª4c9ü¦ñKêëÌ

[ <=§ô ]

1¸<=÷ÚÛÜ¸ÑÖð�®Ûí@

2¸â�ÔÚÛÜÅ�®×100ÏL¡âáà¡370C�ÚÓ��ö¨ï1´I@

3¸á�ÔÆ¡âÇÉåÁA100ÏL¡370C�ÚÓ��ö¨ï1´I@



4¸á�éÓ3?@

5¸âÇÉåÁB100ÏL¡370C�Ì¨ï30áX@

6¸á�éÓ3?@

7¸âçÁ150ÏL¡��9�2áX+JÑÌ

[ òô ]

1¸�£®�8Åð©�éè�jª¢Ã�úw«øúî����+¬©ªTlî­²Sáâ¡®GÜ9Ã�A©

²îL³éè®¯Ì

2¸±°î<=²¨SÑÖî��à¸<=�îÈÉ4c/ð<=¢£¥pÈÉ¡&ù�ÛíÜ�îÚ®íõÌ

3¸¢eö?îe©GÜ9Ãj�¦±ëÛ¡ÑïÇÉí¸²³7¡&yzÑÖÜÍòôö©ª<=4c¡´µ¶

çªòôöõcë�Ì

4¸®ÑÖÜá·ÑÖ��á·óí¡¢ÃÝíÆ¸hé«îGÜÌä�_`ab®ÑÖÜî<=òô¹jä*±

�îÇÉ²¨Ì

5¸A��ð6ïHôÊ[\.ÑÖº»A¼½ÊÌ��ÑÖ"È�È¾/?@�Zýâìî÷ø¡åKÄÅ�À

�îÆ".��ÉÁ¢ÛNÌ

6¸¿�Àî�ÁÓÓÒÊ9Ãj�¦±��îL¡ÖKhe®Â¡¢j�<=²¨éq[\¯°Ì�ÚÓAóí

IK�tÃÄY­¡&ìø÷Y­Ì

7¸�£4c�¢fg¸4cÅêÅýê~íJÑóôÆ&M�9Ã��ýê²¨îGìÌ<=÷&Ç½ÈJòô

öúÉÑóöÌ

8¸A�®hí/ð4cîÇCHôÊî3 M9Ã��¢eî<=²¨¡�/KYø�<=²¨î9o^à¡<

=îÇ©54cMëÉ_`ShÌ

9¸ÑÖÜA­Ê÷�çH_`LÇ¡Ë�£¯Ì8Åðu<=U8Åëê¡9Ãjéq<=²¨S­Ê²¨¢©

�Å¢eö?ÑÖÜöJëÍ¸î'(Ì

10¸®ÑÖÜ�SÆ¸ÊÎefÑÖÜÅ¢eiêÇÉe©{îîîGÜû�á¡�/¢ÏmÇÉ²¨¢©�î

'(Ì

11¸í£híÑÖÜÊ±ùî\Ð+¢eKoºÄÅ¡Ë�£íoºÄÅ�~YîÑÂ¸kÒôÓ¸õ ii&

u�¢e¡�/¹ºîê%ÒúÑÖÜ9í£Æ¸þÿoºÄÅîÇÉ¡¢e¹ºÇ¢ôõóíÑÖÜÇÉo

ºÄÅÌ

12¸&«Ô�ÜÊ	Éîîè7¡Å�ïß«<=N²�ÜÇÉè7ÌÕ�îêë9/?@�®Ê	ÇîË³é

­ÑÖÜÇÉ
�Ì

13¸úÑÖÜ9Ã¢ëí£©�<=®���à¢N²î�Ö<=�ÜîÇÉ¡àÑ¡·å×m<=&Ì

14¸®4còôe�ëí£48TÑÖÜÌ

15¸úÑÖÜõúü óí¡Ñ.Æí£¤¥¦§Å[\Æ¸íØ¡¹þÿ.¢�åÖGìîÙÚ��¡Û¢Ü

Ý[\êÞ�[Ì

[ ÙÚÀß ]

ÙÚ 9Ã+å Ààiá

ÚÛ��ë

ÚÛÜÛí¢hN ©ªhNîÚÛÜâ7ÝÞ

�Yðéê¢Üá Üáî�Yðéê

�Á¢èN ÇÖýþh�Áö



è¥7�

áàéê¢Üá !òôöÉ>Üá9�éêýBÎ

Ý¼¢Üáý�YÑÖ¢� ÜáÝ¼ý�YÑÖ

o^ôí��¸ÎöýØÙ
óíâ�öÉãäuî��¸óí

uîÎöýØÙ

â�¢èN ÇÖýþh�Áö

MFIÁ�

ÇÒâîÑÖ³¢èN þh�Áö¡èNârÑÖ

6ïIJ¢hN %ÒÜ�î6ïIJ

6ï67¢hN
ÑÖÉj¶íU6ú%ÒÛNî6

ï67

PEÚrîÅ� ãäÑÖ

PEÚrîÝÞÑÑ¢� !5òôö<=4c

é­JÑIJJÑ Aòôö»¼îJÑIJÍJÑ

�®Á

¢hNî�®��ii
hN���®¡óíuv�®©ª

<=

¢hNî�®)Rýêëiê QYhNî�®)Rýêëiê

	ÉîLA�®ÊË³� óíuv�®¡o^<=


