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[ 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&� ]

¶·ï/*S£¶·â��ÊïU¶Û®BV7�32´JÅ41CIW¡X,1,000àg�ê20âY¡ZÄ·[:¡

/Ä·3£-201CÅ-801C&�¡\]^_`aÌ

¶¹ïìEDTAÅbcdL±eÜRSÛ®¡û/Û®BRS,ï30âYÍ£2-81C 1,000àg�ê15âY¡ZÄ·

[:ÉÑ¡Å/Ä·3£-201CÅ-801C&�¡\]^_`aÌ

º»¼¹ï¢Äfgïº»hî¼¹ïiëj��¢Ä

1ØZí³º»k¡B«lPBSÔ0.01mol/L¡ pH=7.0-7.2ØÊ·ê
m¶Á¡¼¹ønÐoÌ

2Ø/º»pq´k¡!¼ï�r�3BsÄït�uv¿ÀäåÁ(wxIS007¡­yz{Û|Öï}½¾²~�

Ä¢ÄfgïäåÁ)ïÅÇ!M÷ÊÔä´ïº»ÉÑÖÜØÌÔM³ùáà=1:20-1:50¡âÖï1mL¿Àä

åÁÊär20-50mgº»�®ÌØ

3Ø/ã+ïåçÁéIèêëíìî·Ì

4Ø/hîýï¼¹Á10,000àg�ê5âY¡ïñó¡Ä·[:ì£ÉÑÅ3£-201Cò&�Ì

½¾¿ÀÁïBâãÖ>ôø¡½¾ìöì0òiëëíï

1Øõú½¾­ùìlPBSûû·ê¡X,ìü|Ö� ¡¡£1,000àg�ê5âY,*SÌÔå¢½¾:£

I�ê¤¥*SØÌ

2Ø/*S+ï½¾ìlPBSê3@A

3Ø/½¾ìuv¿ÀäåÁoåì¦8L107D½¾/§¨¡Ö©ìÑ¡½¾:0ª«èê¬ëíìæÁî·Ì

4Ø/Û®£2-81C 1,500àg�ê10âY¡ïñó¡Ä·[:ì£ÉÑÅ3£-201Cò&�Ì

½¾ÂÃÄ·ÅÆÇîÇÛ®ï'1,000àg�ê20âY¡ZÄ·[:ÉÑ¡Å/Ä·3£-201CÅ-801C&�¡

\]^_`aÌ

()ï

1¸0ÄÛ®!ì¦�&�¡41C&�´£1­¡-201C¢èI1DE¡-801C¢èI2DEÌ

2¸Û®®¯æ¶j°±²,ÉÑ³©¡çÜæ¶Û®¢´ª«ÜµÉÑÌ

3¸Û®óìø­ä¶!·ìV7¡¢­äúóôaÀÌ

4¸¸£¹³ÉÑÑz¡º»¼½óì¶·¾¢P¶¹dL�®ª«ÉÑÌ

[ Luminex200 âãô ]

1.âãùáï50uLA

2.äãfgïàáMagPlex;

3.¿àá³ï50À/Á;

4.MFIÂïMedian.

[ ÖÜÜî ]

1¸óìø/��ïÖÜþÛ®ä¶!·ìV7Ô18-251CØ¡Ö©ùÖÜáB©ÃJKÍ¢Äóì¡'õZ®®

@Ö>�ìï�Û9þÖÜ¡û/42ï�Û9ñÖÜ"Å²9Æ&�Ì



2¸ÛÜÝ(`ÇÝ)ïÈ#ÛÜÝärÛÜÝÞßÁ0.5mL¡Éý,V7Ê3¹Ë10âY¡ÄJûûÌÍÔ\]Î

ÏØ¡Æé8L20.0ng/mLÌÜî7DÞßÛÜÝïEP�¡ÈDEP�Êär300ÐLïÛÜÝÞßÁ¡ÖÑ�%y

@ÒàÞßq20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mL¡ÛÜÝÞß

Á(0ng/mL)¤¥dLÕÖÒÌL&Ó=>³©��â¡È@=>'óìuïÛÜÝæÁÌ

item 1 2 3 4 5 6 7 Tube

RAD51 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3¸ÉÑæÁAñÉÑæÁBïDetection A ñDetection BBóìø'ìÔÕÖòÅ×Ø�êëí¡0óÙÚB�

úÅ#ÉïÁùñá+�ÛÌ¤ìøâÜ0ÉÑÞßÁAÅB 1:100Þß(Öï10ÐLÉÑæÁA/990ÐLÉÑÞß

ÁA)¡ÝâÞ¼¡Þßøßz«nàáýïÈ@=>�ìï¿³âh(100ÐL/Ò)¡=ãâhJ­�âh0.1-0.

2mLÌ

4¸éêëÁï580mL��	Å
�é	är20mLêëÁÔ30àØÞßì600mLìädÁé8Ì

()ï

1¸ÛÜÝïÞß¢Ä¤¥BÓÊª«Ì

2¸ÛÜÝ'£¤ìø15âYÍâhÌùÛÜÝåÄóì©@Ì

3¸ÛÜÝ¸ÉÑæÁAädÁ¸ÉÑæÁBädÁ'óìÈ­ïÞßÁâh¡ÞßÁ¢ÄÞìÌì�Áæûûçè

ÝâÞ¼¡\]ÎÏÌL&Ó=>³©ïÜOâ'óìä³��¡ûÿÜä³�Á÷Ì'yz�ìï³éOâ

h¡-³¢Ñóìä³âhïiëÔÖ�ZÉÑæÁAJ¡©@¢Ñ´£10ÐLØ¡0\]êqé8ëìÌ

4¸'ío_óìîéÞßIïÛÜÝ¸ÉÑæÁAädÁþÉÑæÁBädÁÌ

5¸êëÁÔ30xØÊÖ�³ïã®¡'n7ðìV7¡ûûÞ¼¡ì+³ïFUæÀñª«âhÌ

6¸ÖÜáÊòâÖÜL��Á¡óôìâ3qädÁ,óì¡Bâ3IõÊ:ÄçLö÷	M³ìÅ	Møù¡

0ñ=>Ê�ìúûü÷8ì¡êq=>³©¢ÜO¡ýìFUþëÌ'óì°�	â3Ì

[ Û®ëí ]

1¸®ÿ�å�ÖÜá®���¡¢�çóìùÖÜá�êqï�® ú��¡'óì�óìøÝâ��+�®ï

:Äóì³¡«�Ý	ï�®Ì

2¸=>ø­n«Ñ�®Ê
ÑÇé8Ì�é8¢BÛÜ�
ï��ÍJ¡ìô��O²Æ�²=>ï²��ÝÞ

ßÒÑÌÖ©�ÝÊ
ÑÇé8I�ÅI�¡'��®üí�ïÞßÅé�Ì�®ÞßììPBSÌ

3¸��É�®¢�ËBòôö���®ôÊ¡õöª««=>>ÓÆ��â¡û()���®Ì

4¸óì¡�¿ÀÁhîïº»¼¹Å½¾ùZÁ:Äj�£��¡�ÇMï�r�!=>³©"ìÌ

5¸��®L½¾ÂÃÄ·¡çLùf�®Ç#çc$�¡Öï½¾%&¸½¾Ñ³¸R�JK'¡�0:Ä�B

ÉÑ¢®ï()Ì

6¸��*X|ÖÅoº|Ö¡�+,-ñ.-oº|Ö¡:ÄçLT®HÝ�óìïÉÑ±ùñ/0±ù¢1â

¡¾¢×ÉÑ®Ì

7¸õöóìuv�®¡&�JKI2:Äjç|Ö3ÀÅ4â¾�!=>³©"ìÌ

[ 5d67 ]

1¸/=>ÓïÈÒÍär200ulâãäåÁì0«8¡�9,B�ÛÓ��÷ÄV7:�10âY¡ô,ÕÇÒÍ

Áù¡[:ì£ä�5dÌ

2¸ä�ïâÜðÛÜÒ¸
Ñ�ÝÒ¸ÕÖÒÌðÛÜÒ7Ò¡y@är100ÐL¢Äé8ïÛÜÝÔ;ÖÜÜî2

ØÌÕÖÒä100ÐLÛÜÝÞßÁÔ;ÖÜÜî¨<6²,©�Ø¡2Òä
Ñ�ÝÔÅÞß,ï�ÝØ100Ð

L¡ÈÒä10ulàá¡�ÛÓäÄÙÚ¡371C�ÛÓ��÷7ð1´J¡�Í=>ð3L800rpm¡�?2-4mm¡

@Aàáñ3Ì



3¸Äà�
¡2âY,ï
Áù¡à�&Bï%&òÕÇ¡¢ìêëÌ

4¸ÈÒäÉÑæÁAädÁ100ÐLÔ¤ìøâhØ¡�ÛÓÙÚ¡371C�ÛÓ��÷7ð1´J¡�Í=>ð3

L800rpm¡�?2-4mm¡@Aàáñ3Ì

5¸Äà�
¡2âY,ï
Áù¡ÈÒì200ÐLïêëÁêë¡CÏ1-2âY¡ï
ÒÍ��ÁùÌo_êÓ3@

Ì²,©@êë,¡�ZÅD®42ïêëäåÁ¡/�ÛÓDEB�	FÄ¡/G�BÒÍïÁùUò�Ç

ÌÜIõÉ:íÍà�êÓHIFqÌ

6¸
mà�¡ÈÒäÉÑæÁBädÁÔ¤ìøâhØ100ÐL¡�ÛÓÙÚ¡371C�ÛÓ��÷730âY¡�Í

=>ð3L800rpm¡�?2-4mm¡@Aàáñ3Ì

7¸Äà�
¡2âY,ï
Áù¡ÈÒì200ÐLïêëÁêë¡CÏ1-2âY¡ï
ÒÍ��ÁùÌêÓ3@¡i

ëÄ675Ì

8¸
mà�¡ÈÒäèÁ150ÐL¡��:�2âY¡óäãJå¢%&¡[:ÄHKÑÌ

()ï

1¸ÖÜÜîïÜî©@=>�ìÑï�Û9¡ÆÇï:LäÒÓÄ;ò¡¦�¡"6òôöÑ?&�¡0îò@

óìÌ

2¸ä�ï=>5dÊ'óì©@âïMN��¡\]øùÌä�J()¢Ñ�OÏHî¡/�Ýä£�ÛÓÛò

¡-³¢PñÒú¡ûûQÍÞ¼ÌT^­ÖÜär©�¡ä�IõÊ¨©DÒT²,©DÒä�JKKR-

³´Ô©SThB10âY0ÍØ¡Ö©U¹¡/j�!¢ÄïV«7ðWJK¡L¾ôXY°±+Ñ³ÂïÜ

Oâño_âÌLZÑÂïÜOâ¡¼½ð3_Òª«=>Ì

3¸7ðïL@A�Ý�[¡=>J'/äÄÉÅÙÚï�ÛÓ3£8áÍ¡0\]Áù�[¡êÓ,­-.ª«

ò65d¡\]J^N­\]�ÛÓë£Ç_%&¡ÄJ­`abcd²ï7ðJKþ78Ì

4¸êëïÝâêëefoÑ¡BÈ@êëIõÊ¡NÑ/êëÁFUÕÇÌÖ©óìíÍêÓH¡'Bghóì

,ñì£ij=>IõÊÌ

5¸Ö©=>VÍ88�£60%¡¼½óìä8÷ù�88	kÌ

[ =>,í ]

/RAD51±ù�×£àâäãlm¡hqnÈoù¡päãÊâÜärÛÜÝÅÛ®¡ÆÊRAD51Tq¥£nÈo

ùÄï±ù³r¡X,ärîÇc¡ïRAD51±ù¡B/�³rïîÇc¡±ùê÷,¡ärPEÛsïtþc¡PE

×u[,¡ßzMFIÂÔMedian Fluorescence IntensityØï¹´þ�ÝÊïRAD51é8JiÈÉÌìLuminexâ

ãôÑ²¡àá�Ýé8Ì

[ àá ]

vÛÜÝñ�®MFIÂEmÕÖÒMFIÂ,dÑÔwxÑØ¡Öð3_Ò¡y­ZÆk!ÂàáÌ0ÛÜÝïé8

Lz{ÛÔÅ�Ñ{ÛØ¡MFIÂL|{ÛÔÅ�Ñ{ÛØ¡}®ÛÜ�
Ô²�iõj­y~�iõàáïR2Â

I²¡0R2ÂÄÅÇ£1LýØÌ¼½óìÉÑhd�
ÖÆª«âã¡Öcurve expert 1.30¡ßz�ÝMFIÂ¡

�ÛÜ�
Ü®È­ïé8¡á0ÞßÒÑAÅìÛÜÇïé8TMFIÂàá®ÛÜ�
ï~�iõj¡/�Ýï

MFIÂàriõj¡àá®�Ýé8¡ñá0ÞßÒÑ¡[L�Ýï=ãé8Ì

[ âgÑz ]

LZä£àá¡-�é8Lí4³¾MFIÂLç4³¡º»}ÑJ5RìÛÜÝïMFIÂdL|{ÛÔXãØ¡ÛÜ

Ýïé8Lz{ÛÔYãØÌÄJLZÖ>³©ï¤åâ¡ÑÊùúïP,çÑz¾e�ÑÂÌ¼½óì�ÑÂõ

éÛÜ�
ÑÌ�£=>5d9Æï¢ÄÔÖ5d�¸�Áèê¸êÓèêþ789Æ'Ø¡ÛÜ�
ïMFIÂj

��ìëÌ�ùúïÛÜ�
õúí�¡=>�ìÑßzíîï=>õéÛÜ�
Ì



(RAD51ÄÅÇ)ÉÑÖÜáÛÜ�


[ ÉÑ�� ]

0.02-20ng/mL.

[ ²�ÉÑì ]

ÜÂL20DÕÖ�ÝÔ[ÛÜÝÞßÁØÑ²ïk!Âä<ÒÛÜì��­ïé8Ì

[ �ëâ ]

®ÖÜáì£ÉÑRAD51¡éÉÑTÆÇÈîÇMïôXñó^­Ì

�£ò+èêñ�®IÅïìh¡¢:ÄFq��ÈÉÅÈîÇMñó^­ÉÑ¡çÜ®ÖÜá�:ÄT�éÉ

ÑïÆÇÇM�ñó^­Ì

[ é¦8 ]

é¦8ì�ÝÑ²Âï4ëôÑCVl%ÌCVÔ%Ø = SD/meanà100

öÍìïZÄö@ÖÜá��¸Ê¸�Â²Â�®ª«²³ÉÑ¡Èõ�®qúÑ²20

@¡âÜàá¢Äé8�®ïk!ÂñSDÂÌ

öKìï�Z3D¢Äö@ïÖÜáâÜ��¸Ê¸�Â²Â�®ª«²³Ñ²¡ÈD�®óìÄ©ÖÜáo_Ñ

²8@¡âÜàá¢Äé8�®ïk!ÂñSDÂÌ

öÍìï CV<10%

öKìï CV<12%

[ Q²â ]

éÑ²¡ÖÜáB��¬Íù�"¼½78&�¡ûâ3�>/´£5%Ì

Lü´ûòçc�ÖÜá ¡ø,ÉÑÂï°±¡=>Vï¢£9Æì-³&B©!¡¤ÆP=>VÍ78¸8

8ñ7ð9ÆÌÆ@�Ä©=>¥Iª«5d:ü¦ñLëìÌ

[ =>§õ ]

1¸=>øÛÜÝ¸ÖÜñ�®ÜîA

2¸ä�ÔÛÜÝÅ�®Ø100ÐL¡äàá¡371C�ÛÓ��÷¨ð1´JA

3¸à�ÕÇ¡äÉÑæÁA100ÐL¡371C�ÛÓ��÷¨ð1´JA



4¸à�êÓ3@A

5¸äÉÑæÁB100ÐL¡371C�Í¨ð30âYA

6¸à�êÓ3@A

7¸äèÁ150ÐL¡��:�2âY,KÑÌ

[ òô ]

1¸�£¯�9Æñ©�èê	kª¢Ä�úw«ùúï����,¬ª«Umï­²Tâã¡®HÝ:Ä�B©

²ïM³èê®¯Ì

2¸²°ï=>³©TÖÜï��â¸=>�ïÈÉ5d0ñ=>¢£¦pÈÉ¡'ù�ÜîÝ	ïÛ®îõÌ

3¸¢Äö@ïÄ©HÝ:Äj�¦±ìÜ¡ÖïÉÑì¸²³8¡'yzÖÜáÍòôöª«=>5d¡´µ¶

éªòôöõdí�Ì

4¸®ÖÜáâ·ÖÜ��â·óì¡¢ÄÞìÆ¸hê«ïHÝÌå�`abc®ÖÜáï=>òô¹jã+²

�ïÉÑ³©Ì

5¸B��ñ7ðIõÊ\]/ÖÜº»B¼½ÊÌ��ÖÜ#É�É¾0@A�[þäîÇøù¡çL|Ö	À

�ïÇ#/�!ÑÂ¢ÜOÌ

6¸¿�Àï�ÁÓÓÒÊ:Äj�¦±	�ÇM¡ÜLif¯Â¡¢j�=>³©êq\]°±Ì�ÛÓBóì

JL�tÃÄZ®¡'íùøZ®Ì

7¸�£5d�¢gh¸5dÅëÅþë�ìKÑôõÆ'N�:Ä�!þë³©ïHîÌ=>ø'Ç½ÈKòô

öûÉÖô÷Ì

8¸B�®hî0ñ5dïÈDIõÊï4¡N:Ä�!¢Äï=>³©¡�0LZù�=>³©ï:o_â¡=

>ïÈ©65dNìÑ`aThÌ

9¸ÖÜáB®Êø!éI`aMÉ¡Ë�£¯Ì9Æñv=>V9Æìë¡:Äjêq=>³©T®Ê³©¢©

!Å¢Äö@ÖÜáöKìÍ¹ï()Ì

10¸®ÖÜá�TÆ¸ÊÎÄfÖÜáÅ¢ÄiëÉÑÄ©{ïÇïHÝü�à¡�0¢ÏmÉÑ³©¢©!ï

()Ì

11¸ì£hîÖÜáÊ±ùï]Ð,£fLoº|Ö¡Ë�£îoº|Ö��ZïÑÃ¸lÒôÓ¸ö¡ij'

v�¢Ä¡�0º»ïë&ÓùÖÜá:ì£Æ¸ÿ�oº|ÖïÉÑ¡£fº»É¢õöóìÖÜáÉÑo

º|ÖÌ

12¸'«Ô�ÝÊ
ÑÇïé8¡Å�ðà«=>O²�ÝÉÑé8ÌÕ�ïëí:0@A�®Ê
ÉÇË³è

®ÖÜáÉÑ��Ì

13¸ùÖÜá:Ä¢íì£©�=>®���â¢O²ï�Ö=>�ÝïÉÑ¡âÖ¡¸ç×m=>'Ì

14¸®5dòôÄ�íì£48TÖÜáÌ

15¸ùÖÜáõúü óì¡Ö/Æì£¤¥¦§Å\]Æ¸ìØ¡ºÿ�/¢�çÜHîïÙÚ��¡Û¢Ü

Ý\]ëÞ�\Ì

[ ÙÚÀß ]

ÙÚ :Ä,ç Ààiá

ÛÜ�
ì

ÛÜÝÜî¢iO ª«iOïÛÜÝâ8Þß

�Zñêë¢Ýâ Ýâï�Zñêë

�Á¢éO ÉÜþÿi�Á÷



é¦8�

àáêë¢Ýâ "òôöÑ?Ýâ:�êëþCÏ

Þ¼¢Ýâþ�ZÖÜ¢	 ÝâÞ¼þ�ZÖÜ

o_öì��¸Î÷þÙÚ
óìä�÷Ñãäuï��¸óì

uïÎ÷þÙÚ

ä�¢éO ÉÜþÿi�Á÷

MFIÂ�

ÈÒäïÖÜ³¢éO ÿi�Á÷¡éOärÖÜ

7ðJK¢iO &ÓÝ	ï7ðJK

7ð78¢iO
ÖÜÑk·ìV7û&ÓÜOï7

ð78

PEÛsÇÅ� ãäÖÜ

PEÛsÇÞßÒÑ¢� "6òôö=>5d

è®KÑJKKÑ Bòôö¼½ïKÑJKÍKÑ

�®Â

¢iOï�®��ij
iO���®¡óìuv�®ª«

=>

¢iOï�®*Sþëíië RZiOï�®*Sþëíië


ÑÇMB�®ÊË³� óìuv�®¡o_=>


