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[ çéèÖ× ]

çéØÙ Ú¼ çéØÙ Ú¼

96ÛÜÝÞÉßà 1 96ÛÜáâ 4

ãäå 2 ãäåæçÊ 1è20mL

êé 1 êëìíÊ 1è20mL

ãåîÊA 1è120ïL ãåæçÊA 1è12mL

ãåîÊBÝPE-SAà 1è120ïL ãåæçÊB 1è12mL

ðÊ 1è10mL ñòóÊÝ30èà 1è20mL

 õ¡¢£ 1

[ ôõö÷øöùçé ]

1ÁLuminex MAGPIXúªLuminex 100ûªLuminex

200ûªÎBio-Radú,Bio-PlexúêëüÝýþüÿ õ���´�,���õã��äà

2Áî�Îâ�í¼	Êÿù
�

3Áæç�å÷EP
.

4Á���Î��ñ�

5Áê��

6Á��òÊ÷×ÿ

7Á0.01mol/LÝÎ1èà��ìí� (PBS)ªpH=7.0-7.2

8Á����ÿ

9ÁÜãÜ��ÿ

[ çéè÷��ù!"µ ]



1Á #$%÷çéèû&!çé'(çé)ã*Í&+,�Õ-./ª01çéè2-345ãäåÁãåîÊA

ÁãåîÊB6ù96ÛÜ,�¬-207CªÏ8çé-9¬47C,�öõÕ

2Á  õ2÷çéèû:8çé;ô(<çé)ã*&+÷=>,�Õ

./û

çéèÖÜã?@ABª(CDôE@êâF õG õ2÷:8çéèýþHIFCD21JKÖ õLMÕN

åOµPQ6èñÍ÷ã*Räª,SµÖ&!ÃêTU,VW»÷Õ

[ ã·÷XYZ,� ]

ÃÄÅÂû«[\]÷ÃÄ^öÅÂ÷_ô`!&«[

1àaö¼ÃÄbªH´cPBSÝ0.01mol/Lª pH=7.0-7.2àÓÀò�d¿ÊªÅÂ�eÙfÕ

2à5ÃÄgh½bª'Å÷�i�9HjÍ÷k!lmÈÉìíÊ(noIS007ª¶pqrãÇÉ÷sÆÇ»tu

v«[\]÷ìíÊ)÷wx'SÿÓÝí½÷ÃÄyz{|àÕÝS¼¦}~=1:20-1:50ª�{û1mLÈÉì

íÊÓÄi20-50mgÃÄ�·Õà

3à5Å1÷ÇÉÊÑOÖÜáàâäÀÕ

4à5^ö�÷ÅÂÊ10,000èg�ò5êãªåçéªÍÀè@õ¬ãåÎ9¬-207Cê,�Õ

ÆÇÈÉÊûHêëçDë�ªÆÇôíõ6ê_ôáàû

1àìîÆÇ¶ïõcPBSññÀòªó2õòÇÉÜôàª¬1,000èg�ò5êã20YÕÝÇöÆÇ@õ

O�òúù0YàÕ

2à50Y1÷ÆÇõcPBSò3FG

3à5ÆÇõlmÈÉìíÊfÇâû>R107JÆÇ/ü ª{¡ôzªÆÇ@6¢£ÖÜ¤áàâîÊäÀÕ

4à5ã·¬2-87C 1,500èg�ò10êãªåçéªÍÀè@õ¬ãåÎ9¬-207Cê,�Õ

ÆÇËÌÍÀÎÏÐúùã·û-1,000èg�ò20êãªaÍÀè@ãåªÎ5ÍÀ9¬-207CÎ-807C,�ª

¥¦§¨©ªÕ

./û

1Á6Íã·'ôû%,�ª47C,�½¬1«ª-207C«ÖO1JKª-807C«ÖO2JKÕ

2Áã·¬­î¿`®¯°2ãå±¡ªï|î¿ã·«²¢£|³ãåÕ

3Áã· õ�¶ì´'µâ¶=ª«¶Ä� ëªÉÕ

4Á·¬¸¼ãåÚqª¹º»¼ õ¿À½«V¿Â¾R�·¢£ãåÕ

[ Luminex200 êëü ]

1.êë¦}û50uLG

2.íì\]ûêéMagPlex;

3.¿êé¼û50À/Á;

4.MFIÂûMedian.

[ çéäö ]

1Á õ�5&!÷çé�ã·ì´'µâ¶=Ý18-257Càª{¡ïçéèH²ÃPQÖ«Ä õª-¤a¬·

FçD&ô÷Üã?�çéª�5:8÷Üã?ùçé(Å»?Æ,�Õ

2Áãäå(©Çå)ûÈ)ãäåÄiãäåæçÊ0.5mLªÉ�2¶=Ê9¸Ë10êãª[PññÌÍÝ¥¦Î

ÏàªÏñ>R20.0ng/mLÕäö7Jæçãäå÷EP
ªÈJEP
ÓÄi300ÐL÷ãäåæçÊª{Ñ&+p

FÒ~æçh20.0ng/mL, 5.0ng/mL, 1.25ng/mL, 0.31ng/mL, 0.08ng/mL, 0.02ng/mL, 0.0ng/mLªãäåæç

Ê(0ng/mL)úù¾RÞÉÛÕR,ÓCD±¡!"ëªÈFCD- õl÷ãäåîÊÕ



item 1 2 3 4 5 6 7 Tube

APOBEC3B 20.0 5.0 1.25 0.31 0.08 0.02 0 ng/mL

3ÁãåîÊAùãåîÊBûDetection A ùDetection BH õ�-õÔÕÖêÎ×Ø�òáàª6 ÙÚH


îÎ)É÷Ê¦ç}1
ÛÕ­õ�êÜ6ãåæçÊAÎB 1:100æç({û10ÐLãåîÊA/990ÐLãåæç

ÊA)ªÝêÞÅªæç�ßq´eàá�÷ÈFCD&ô÷¿¼â^(100ÐL/Û)ªCãâ^P¶ââ^0.1-0.

2mLÕ

4ÁñòóÊû580mL���Î��ñ�Äi20mLòóÊÝ30èàæçâ600mLâä¾Êñ>Õ

./û

1Áãäå÷æç«ÄúùHÜÓ¢£Õ

2Áãäå-¬­õ�15êãÖâ^ÕïãäååÄ õ²FÕ

3ÁãäåÁãåîÊAä¾ÊÁãåîÊBä¾Ê- õÑ¶÷æçÊâ^ªæçÊ«ÄÞõÕõ	Êæññçè

ÝêÞÅª¥¦ÎÏÕR,ÓCD±¡÷äUë- õí¼

ª��äí¼	ÊÿÕ-pq&ô÷¼éUâ

^ª3¼«z õí¼â^÷_ôÝ{
aãåîÊAPª²F«z½¬10ÐLàª6¥¦êhñ>ëìÕ

4Á-íf¨ õîÑæçO÷ãäåÁãåîÊAä¾Ê�ãåîÊBä¾ÊÕ

5ÁòóÊÝ30xàÓ{!±ïë¬ª-e=ðâ¶=ªññÞÅªâ1±ïLñîÉò¢£â^Õ

6ÁçéèÓóêçéR��Êªôõôâ9hä¾Ê2 õªHâ9OöÓ@ÄïR÷ø�S¼ìÎ�Sùúª

6ùCDÓ&õûüýø>ìªêhCD±¡«äUªþâLñÿëÕ- õ¹��â9Õ

[ ã·áà ]

1Á·��å�çéè·���ª«�ï õïçéè&êh÷�·ôû��ª- õ� õ�Ýê��1�·÷

@Ä õ¼ª´	Ý
÷�·Õ

2ÁCD�¶e´å�·Ó�åùñ>Õ�ñ>«Hãä
�÷��ÖPªõõ��U»Ï�»CD÷°��åæ

çÒÚÕ{¡�åÓ�åùñ>O�ÎO�ª-��·�ö�÷æçÎñ�Õ�·æçôõPBSÕ

3Á�&ã�·«�ÔH¡¢£&��·ëÓªýþ¢£´CDDÓÏ!"ëª�./	��·Õ

4Á õà�ÈÉÊ^ö÷ÃÄÅÂÎÆÇ�aÊ@Ä`�¬��à�ùS÷�i!"CD±¡#ìÕ

5Á��·RÆÇËÌÍÀªïRï\�·Ç$ï%&âª{ûÆÇ'(ÁÆÇÚ¼ÁX�PQ)ª&6@Ä�H

ãå«¬÷*+Õ

6Á��,óÇÉÎfÃÇÉª�-./ù0/fÃÇÉª@ÄïRZ·Nå& õ÷ãåº¦ù12º¦«3â

ª½«ßãå¬Õ

7Áýþ õlm�·ª,�PQO4@Ä`ïÇÉ5ÉÎ6ë½!"CD±¡#ìÕ

[ 7¾89 ]

1Á5CDÜ÷ÈÛÖÄi200ulêëìíÊõ6´:ª%;2HÜãÜ��ÿÍ¶=<�10êãªë2ÕÇÛÖ

Ê¦ªè@õ¬Ä�7¾Õ

2ÁÄ�ûêÜøãäÛÁ�å�åÛÁÞÉÛÕøãäÛ7ÛªpFÄi100ÐL«[ñ>÷ãäåÝ=çéäö2

àÕÞÉÛÄ100ÐLãäåæçÊÝ=çéäö±>8°2²
àª8ÛÄ�å�åÝÎæç2÷�åà100Ð

LªÈÛÄ10ulêéªÜãÜÄÍáâª377CÜãÜ��ÿ=ð1½Pª�Í?@ø9R800rpmª�A2-4mmª

BCêéç5Õ

3ÁÍê��ª2êã2å�Ê¦ªê�,D÷'(êÕÇª«õòóÕ

4ÁÈÛÄãåîÊAä¾Ê100ÐLÝ­õ�â^àªÜãÜáâª377CÜãÜ��ÿ=ð1½Pª�Í?@ø9

R800rpmª�A2-4mmªBCêéç5Õ



5ÁÍê��ª2êã2å�Ê¦ªÈÛõ200ÐL÷òóÊòóªEÏ1-2êãªå�ÛÖ&!Ê¦Õf¨òÜ3F

Õ°2²Fòó2ª
aÎF¬:8÷òóìíÊª5ÜãÜFGH
�HÍª5I	HÛÖ÷Ê¦ñó
Ç

Õ|Oöy@õÍê�òÜJKLhÕ

6Á�dê�ªÈÛÄãåîÊBä¾ÊÝ­õ�â^à100ÐLªÜãÜáâª377CÜãÜ��ÿ=30êãª�Í

?@ø9R800rpmª�A2-4mmªBCêéç5Õ

7ÁÍê��ª2êã2å�Ê¦ªÈÛõ200ÐL÷òóÊòóªEÏ1-2êãªå�ÛÖ&!Ê¦ÕòÜ3Fª_

ô[895Õ

8Á�dê�ªÈÛÄðÊ150ÐLª��<�2êãª íìLÇö'(ªè@ÍJMÚÕ

./û

1Áçéäöûäö²FCD&ôz÷Üã?ªÏÐ÷@NíÛÜÍAêªû%ª(<¡¢£zE,�ª6öêF

 õÕ

2ÁÄ�ûCD7¾Ó- õ²Fë÷OP
�ª¥¦ùúÕÄ�P./«z!QÏNúª5�åÄ¬ÜãÜÛó

ª3¼«RùÛîªññSÍÞÅÕZ§¶çéÄi²�ªÄ�OöÓ±²JÛZ°2²JÛÄ�PQQT3

¼½Ý²UV^H10êã6Öàª{¡W¸ª5`!"«[÷X´=ðYPQªN½¢Z[®¯1å¼Â÷ä

Uëùf¨ëÕR\åÂ÷äUëª»¼ø9¨Û¢£CDÕ

3Á=ðûRBC�å�]ªCDP-5ÄÍÉÎáâ÷ÜãÜ9¬:èÖª6¥¦Ê¦�]ªòÜ2¶34¢£

ê87¾ª^_P`T¶¥¦ÜãÜá¬Ça'(ª[P¶bcdef»÷=ðPQ�=>Õ

4ÁòóûÝêòóghfzªHÈFòóOöÓªTz5òóÊLñÕÇÕ{¡ õõÍòÜJª-Hij õ

2òõ¬klCDOöÓÕ

5Á{¡CD¶Ö:>�¬60%ª»¼ õÄ:ÿ��:>�mÕ

[ CD.à ]

5APOBEC3Bº¦�ß¬êëíìnoª^hpÑÄ¦ªqíìÓêÜÄiãäåÎã·ªÏÓAPOBEC3BZrù¬

pÑÄ¦Í÷º¦±sªó2Äiúù%à÷APOBEC3Bº¦ªH5#±s÷úù%àº¦òø2ªÄiPEãt÷

u�%ªPEßv]2ªßqMFIÂÝMedian Fluorescence Intensityà÷¸½��åÓ÷APOBEC3Bñ>LkÑÒ

ÕõLuminexêëüå»ªàá�åñ>Õ

[ àá ]

wãäåù�·MFIÂGdÞÉÛMFIÂ2¾ÑÝxyÑàª{ø9¨Ûªz¶aÏm'ÂàáÕ6ãäå÷ñ>

R{|ãÝÎ�Ú|ãàªMFIÂR}|ãÝÎ�Ú|ãàª~¬ãä
�Ý°�_öl¶p�Ä_öàá÷R2Â

K»ª6R2ÂÅÇÉ¬1R�àÕ»¼ õÑÖ^¾
�ÜÆ¢£êëª{curve expert 1.30ªßq�åMFIÂª

�ãä
�á¬Ñ¶÷ñ>ªà6æçÒÚGÎõãäù÷ñ>ZMFIÂàá¬ãä
�÷�Ä_ölª5�å÷

MFIÂâi_ölªàá¬�åñ>ªòà6æçÒÚªèR�å÷Cãñ>Õ

[ ä]Úq ]

R\ã¬àáª3
ñ>Rõ6¼½MFIÂRï6¼ª¹º~ÑP;Xõãäå÷MFIÂ¾R}|ãÝXåàªãä

å÷ñ>R{|ãÝYåàÕ[PR\çD±¡÷úçëªÑÓ�¥÷V.éÚq½g�ÚÂÕ»¼ õ�ÚÂý

èãä
�ÑÕ�¬CD7¾?Æ÷«[Ý{7¾�Á	ÊêëÁòÜêë�=>?Æ)àªãä
�÷MFIÂ`

!&ìíÕ&�¥÷ãä
�¤¥ì�ªCD�ôzßqõî÷CDýèãä
�Õ



(ÄÅÇÉB mRNAÑÖÜáàâä3B)ãåçéèãä
�

[ ãå�� ]

0.02-20ng/mL.

[ °�ãåî ]

|ÂR20JÞÉ�åÝèãäåæçÊàå»÷m'ÂÄ>Òãäì&�¶÷ñ>Õ

[ �íë ]

·çéèõ¬ãåAPOBEC3BªÑãåZÏÐÑïùSñ¢Zóò§¶Õ

�¬ô1êëù�·Kö÷î^ª«@ÄLh&!ÑÒÎÑïùSóò§¶ãåªï|·çéè!@ÄZ#Ñã

å÷ÏÐùS!óò§¶Õ

[ éû> ]

éû>õ�åå»Â÷6íõÚCVn+ÕCVÝ%à = SD/meanè100

úÖìûa[úFçéè��ÁÓÁ�Â»Â�·¢£»¼ãåªÈù�·rûå»20

FªêÜàá«[ñ>�·÷m'ÂùSDÂÕ

úQìûua3J«[úF÷çéèêÜ��ÁÓÁ�Â»Â�·¢£»¼å»ªÈJ�· õ[²çéèf¨å

»8FªêÜàá«[ñ>�·÷m'ÂùSDÂÕ

úÖìû CV<10%

úQìû CV<12%

[ W»ë ]

Ñå»ªçéèH!"µÖü�(»¼=>,�ª ë5�@5½¬5%Õ

R¡½§óï%�çéè¢£�2ãåÂ÷®¯ªCD¶÷¤¥?Æô3¼,D²"ª¦ÏVCD¶Ö=>Á:

>ù=ð?ÆÕÏF�[²CD§K¢£7¾@¡¨üRëìÕ

[ CD©ö ]

1ÁCD�ãäåÁçéù�·äöG

2ÁÄ�ÝãäåÎ�·à100ÐLªÄêéª377CÜãÜ��ÿªð1½PG

3Áê
ÕÇªÄãåîÊA100ÐLª377CÜãÜ��ÿªð1½PG



4Áê
òÜ3FG

5ÁÄãåîÊB100ÐLª377C�Íªð30êãG

6Áê
òÜ3FG

7ÁÄðÊ150ÐLª��<�2êã2MÚÕ

[ ¡¢ ]

1Á�¬­!?Æù«�êë�m¬«Ä�¥n­�¥÷&!&!.®¢£ño÷¯»Zêëª·Nå@Ä�H²

»÷S¼êë°±Õ

2Á°²÷CD±¡Zçé÷!"ëÁCD�÷ÑÒ7¾6ùCD¤¥ûgÑÒª-ü�äöÝ
÷ã·öùÕ

3Á«[úF÷[²Nå@Ä`!¨³ìÜª{ûãåîÁ´µ>ª-pqçéèÖ¡¢£¢£CD7¾ª¶·¸

ñ³¡¢£¤¾ì�Õ

4Á·çéèâ¹çé��â¹ õª«ÄÞõÏº^ê­÷NåÕå!bcde·çéè÷CD¡¢»`Å1°

�÷ãå±¡Õ

5ÁH��ù=ðOöÓ¥¦5çé¼½H¾¿ÓÕ&!çé)É�ÉÀ6BC�]�íúùùúªïRÇÉ�É

Ü÷Ç$5!"åÂ«äUÕ

6ÁÁ$Â÷ÜÃÜÜÛÓ@Ä`!¨³��ùSª|Rkh­Äª«`�CD±¡êh^_®¯ÕÜãÜH õ

PN�kÅÆa¬ª-í��a¬Õ

7Á�¬7¾�«ijÁ7¾ÇëÎÿëuõMÚüöÈ)T!@Ä!"ÿë±¡÷NúÕCD�-ÉÆÊM¡¢

£�ËçüÿÕ

8ÁH�·^ö6ù7¾÷ÈJOöÓ÷6àT@Ä!"«[÷CD±¡ª&6R\��CD±¡÷@f¨ëªC

D÷È²87¾TôzbcV^Õ

9ÁçéèH¬Ì�'ÑObcSãªÍ�¬¸Î?ÆùwCD¶?Æìíª@Ä`êhCD±¡Z¬Ì±¡«²

"Î«[úFçéèúQìÏ¸÷*+Õ

10Á·çéè#ZÏºÌÐ[\çéèÎ«[_ôãå[²r÷ù÷Nå��~ª&6«Ñdãå±¡«²"÷

*+Õ

11Áõ¬^öçéèÓº¦÷¦Ò.õhRfÃÇÉªÍ�¬öfÃÇÉ&ua÷ÓÃÁnÔõÕÁ÷à_l)

w!«[ª&6¹ºñô,Óïçéè@õ¬Ïº��fÃÇÉ÷ãåªõh¹ºy«ýþ õçéèãåf

ÃÇÉÕ

12Á-´Ö�åÓ�åù÷ñ>ªÎ�øà´CDU»�åãåñ>Õ×�÷áà@6BC�·Ó�ãùÔ¼Ö

¬çéèãå��Õ

13Áïçéè@Ä«öõ¬²�CD·�!"ë«U»÷�ØCD�å÷ãåª�{ª·ïÙdCD)Õ

14Á·7¾¡¢[�öõ¬48TçéèÕ

15Áïçéè¤¥¨© õª{5Ïõ¬­®¯°Î^_ÏºõÚª¹��5«�ï|Nú÷ÛÜ��ªÝ«Þ

ß^_ôà�^Õ

[ ÛÜÉá ]

ÛÜ @Ä.ï Éâ_ã

ãä
�ì

ãäåäö«kU ¢£kU÷ãäåä>æç


aùòó«Ýê Ýê÷
aùòó

	Ê«éU ãá��k	Êÿ



éû>�

êéòó«Ýê (¡¢£zEÝê<�òó�EÏ

ÞÅ«Ýê�
açé«
 ÝêÞÅ�
açé

f¨íõ
�Á×ÿ�áâ
 õÄ�ÿzåæl÷
�Á õ

l÷×ÿ�áâ

Ä�«éU ãá��k	Êÿ

MFIÂ�

ÈÛÄ÷çé¼«éU �k	ÊÿªéUÄiçé

=ðPQ«kU ,ÓÝ
÷=ðPQ

=ð=>«kU
çézmµâ¶=�,ÓäU÷=

ð=>

PEãtùÇ" åæçé

PEãtùæçÒÚ«� (<¡¢£CD7¾

Ö¬MÚPQMÚ H¡¢£»¼÷MÚPQÖMÚ

�·Â

«kU÷�·��_l
kU���·ª õlm�·¢£

CD
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