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�Ý�|�{���K[öæÞß&��K®ë���M��õ�EL¯ 
�Aïg>zÇXp¦={�Nà�EL¯ 
W%45ëhivKüH¯V ��p�g>zK�öM��õ 
45v��á�ã45�¾gP>dùXYÚm�ù®�âL 
 
ÂL¯æ¢£ 2^RNAI���A|y������úûDEUV������M
��_�&��'~�EL¯TÒØÙKåH¾ø 
1. �AïáY9M¸�Mg>z�3C 
2. &'()�hvJ�×Mª«¬­ôf 
3. W%4589Í%æ�w45Í%�3C 
4. wÌ&V 0Ö�q� 
5. Laboratory Developed TestFLDTW�M7�L 
6. ÅÉo6�K3C®¾k¾&XYÍ% 
 
�/<÷¾/0�®¯æ 
 
^âÿD5_�Lý¤R�EL¯ 
�¹g��Cã�EL¯ 
ÅÉo6��×M89�V ��ñ�5ä 
�Aïg>z�åæ�×Mwòçw���LM 
~PûNOPI�>(�×MèéPg>zM¸�êë�EL¯ 
ª«g>z�*>3C�Çeu8 
LDT�¥¦�Í%Ée 
�yxµ®yDEÁ�M7�L�EL¯ 
^45�¾gP>d_ähYìá�@q�íXâ÷Mî ¬�EL¯ 
 

 
(4)! Kï�î��EL¯ 
^89:;�_�EL¯ùæ2^ 15Â�9@>Ý�¯TÒï��Mø 
^��_�EL¯ùæ2^ 15Â�9�Ç�'ð-ÒÈ9ab�K<#®¯�Ãæ2^
29Â�9@>Ý�¯TÒï�æI�ïæI÷ñ÷�FG�K<#®¯æ3^VòK~
O���öMø 
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RNAI���A|y������DEUV�89:;F�W 
 
 

1.  ùªö� 
! RNA&L®ÙÉ DNA�GHI�ó�<÷¾ DNAI�>(��"�PcÿKWo%
�hem�Û�M ¡KüH¯æô£�[�÷MÕÖ}� mRNAë microRNA�ÙÚ
ÛÜFRNAI���AÝWKnR¬õ���UVä;Q<÷¾øJ�UVKüH¯æ
ä¬ÑÒ�í¬%ëôä¬õoÝ¬æ�½�vöæð5Á�>dë�<C&`�Ù�

¬�WL RNAI���AÝäh?<÷¯.¾øRÔ9ùæèo�ijë�÷.ãâá
T®¾ô£� RNAI���AÝKüH¯æîïëð5>dKv��MJ�äF­�&
H¯LMøJ� ¡äª«Rþ�(4<÷÷Yæø6�èo�Fw&ð5ù�KB¯

�M��CDE�rú<÷¯LMøIJ9 RNAI���AÝ�STUVä(.e�4
5)Z�*C¬�#$¬KU¦®DEUV�®¯ª«Rþ�(4�M¾ö�¥¦XY

�û®M-��-�89:;F�WK<#®¾øë89:;F�W9ùæDNAGHI
KCL¾NOP¿À�CDEÁ���M89:;F"# 20$ 4^ 4ÂÃ ÁÄ6QÅ
0404002Æ &'()*4ÁÄÇÈXYÉeÊ4567XYÉeË`º» ÌÍ/W�¡
X@K£ü®EEæRNAI���AÝST�ó*�-'KcX¾ø 
 
2.  ë89:;�Úm 
! ijë���J� RNAI���AÝãâ45)ZK(.e�DEUVK89�Úm
��MøýH¯æë89:;�Úm�&MDEUVùæDNAGHIFúûDEC4Á
ÇWJ�éTUVK�õÿ]E¾���&Mø¥¦LM�þ�õ�EL¯ùæ%��

òªæ&'()*4ÁÄÇÈXYÉeÊ4567XYÉeË�Ùÿ�MJ�øDEU

Vãâ¸â÷M)Z�ª«PTU�EL¯ùæøÌ�-§¦��ª«g>zK���

hi�MJ��&Mø 
 
3.  89:;�«V�© 
! ë89:;ùæRþ09Ê��¡Xâ÷M-'K�®¾��9~MøKï� ¡!

kë»Ò��æJK£�X¯¤¥<÷M��9~7æLM�©�Ú®¯"#$K%E

��9ù&Løë89:;äÚm��MTÇ�89�Q¾H¯ùæøÌ�TÇ�"¬

K�éeS®¾ô9æ�gP&ÿe¬K&'�®¯æ()�Úò�M%�ä~Mø 
 
4.  89�Q¾H¯§T�-.-' 

(1) Ç~������M-' 
! À��CLM RNAäè*�MNOP����Ø�>B�Mzyxußë RNA�
6­�EL¯áâã�&H¯LM)ZK���MJ�ø 
1) ª«PTU 
! I���AÝSTãâ¸â÷M45)Z�*C¬äæ~�/oJ�×7�gP�

�i<÷¯LMþÿùæo+JK,C®¯Iá�MJ�øSTÚm��Mø6�

RNA�EL¯�æI���AÝST�¨©M-.%ëøÌ�ª«PTU&`�EL
¯Iá�MJ�ø�¾:û9�ª«¬­ôfKüH¯*C¬KIá�MþÿùæÂ

ëãëë/�4501JK£�X¯æÂëã�Æ9��Í�*C¬ä~MJ�K¡

¿�MJ�ø 
! îïë QOL�¤2&`�èo�34ä~÷Y���MJ�ø 
2) Úm��MÅfo�¬­�ÍÃo\ñ��� 
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! Úm��MÅfoKÍÃo\�¨L¯áU�ð��MJ�øI���AÝST�

×H¯¸â÷M45)Z�TU�ð5ñ�3Cj�EL¯æÍÃo\�V9OúP

���mIá�MJ�ø 
3) RNA?�UV�Ø?�®e 
! RNAK�Û�M3j�®eK½Ñ���J�øRNAK45�Mþÿùæ453
jKIá®æ45�×H¯I���AÝä6\F­¬�EL¯���MJ�ø?�

�CLMÅCUVä~MþÿùæI�?�®eK������?�®eä��<÷

¾/oæ"7J�o+ä~÷Y,C®æ%�&�Ñg>z��¶���M¢£KÍ

Ã�MJ�ø~Ó�?�67KCLMþÿ�ùæüCF­&6}K"��M���

�æI�¢£KÍÃ�MJ�øLz÷�þÿ�æ?�UV�#$¬K��g>zK

�e�MJ�ø 
4) NOP�B¯ 
! NOP�B¯�Ø�Ý�|�{�<#�üC®¾g>zxHsäÓÔ�Mþÿ�

ùæI�½Ñ&¢£����æ?��M RNAKB¯®¾89K��J�ø 
5) I?A²>æI�>(J�°K}± 
! :;<5ò�CLMI?A²>}±�Ø= RNA�Û�¾ö�"�PI?A²>
�ØI�>(J�°K}±K��J�ø>NOPëê?}±K%E��NOPè*

RNA�ÓÔK[ö¯æI?A²>ëI�>(�}±KB¯®¾eè�PQ¬KIá
�MJ�ø¯¦²HGI�>(JKÀ��3C�Mþÿ�ùæI�}±KB¯®¾

89KIá�MJ�ø 
6) DNAGHIN# 
! DNAGHIKCLMþÿ�ùæI�>(�}V�ó�@jK½Ñ�Iá�MJ
�ø|�ÝzA{ PCRj�×MheK²Au�I�>sJ9åýþÿ�ùæ?��
MNOP�«VKá��MJ�ø 
7) DNAGHI�²�<÷MÚsNOP�}± 
! @¬Ús�A¬Ús�NOP}±K�®æq��PQ¬KIá�MJ�ø@¬Ú

sùp�BÝ�°Hu�?µyBC��89�&M�9æÕÖ�}±K²��MJ

�ä��®Lø°Hu�?µyBp�BÝDæA¬Ús�×M��;òJKCL¯

?�g>z�ÉbKåýþÿ�ùæI�®eæ3j�EL¯�?g>zKCL¯½

Ñ�Iá�MJ�ø 
8) �HxARS 
! EA(|}AF>p^yæGHæIJJ�5òRSFK%æþÚæLMj��#

JW���F�HxA�I�s�Ý�Ø;ò3�K[\WK��®æë"�5òä

'ªMF­¬J�Iá�MJ�ø 
9) ´�sµ¥� 
! NOëPCD&`�p�BÝQ%ãâST67��õR�÷¾´�sµ¥�J�

×H¯I���AÝK¸Mþÿùæ?��Ý�|�{�PQ¬��®¯Iá�MJ

�ø´�sµ¥��S<���M°|g>p^y�@jK��J�ø 
10) À��Ý�|�{ 
! I���AÝãâ45)ZK(�¾ö��Ý�|�{�I�Nà@j�½Ñ�E

L¯æCL¾g>zxHsK[ö¯Iá�MJ�øLH¾¬�Ý�|�{KU�®

¾ïùæI�ï�89�T��¨L¯æI��©K���M-.9ù&�æ���

%�ä'ª¾þÿ�ù¤ö¯°|g>p^yKåýJ�ø 
 

(2) �¶�Ø·�¬���M-' 
1) ÇßÉe�@j 
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! DNA GHIJKCLMþÿùæg)Ay®¾°K}±�ó�<÷¾I�>(�
°K}±ä�Í9~MJ�Kæ�?g>zKCL¯Iá�MJ�øUV455ò

FPCR&`WKCLMþÿùæüC�MI?A²>�W%æ}±KU¦�MJ�ø
CLM3jäæÚm RNA��XÝK?��Mo%æ"�¬�ØnR¬KVi�M
;òôfKq�®æ;òôf�#ÄãâJ÷â�'~Khi�MOúP&@jKæ

�?g>zKCL¯Iá�MJ�ø 
2) éTPPQ¬Fo%æ"�¬Wæ?�¬­ 
! Í�� RNAF�¾ùÙÉ DNAW��Y>ÖK[\ô£KkZ®¯?�®æ�Û
Phe�[K��J�ø�¾æ\]kZô£KCL¯æg>zä^_¬K��¬­

Kh?®æ?�`%¬­Kð��M����æÉbä%�&þÿ�ùI�@j�8

9KIá�MJ�øNOP�g ¡�×H¯<T®¾UVæ�÷ëabÑÒJãâ

¸â÷¾ RNAK;òô£�®¯üýþÿùæª«húè*ô£�`%ëW%J�
��Í¬�§T�MJ�ø 
! ë"�P5òë°Hu�?µyBp�BÝ�·�¬æcÍ¬Kh?®ædÀ��

F­¬KIá�MJ�øô£V� RNAK?�9.MFlhúÛFRNA �Fl%�
ÛWK��J�ø%��òªæ7©<÷MFwhúÛ�EL¯h?�MJ�øRNA
�XÝ��&MêE�ô£KÍ��ãÿ�¯âÿ®¾ô£K?�®æI���AÝ

ä RNA�XÝ�eÓ®&LJ�Khi�MJ�ø�¾æg>z�¹%KVi�M
¾ö�æg>zÝ©4÷Kò�EL¯áU��MJ�ø 
3) g>z�;òf 
! ô£Ú9��XÝ�SäfL RNAKÕÖ}CL¯g>zK;òf�MJ�ä�
�®LäæI÷â�B¯89�;òf�3jKIá�MJ�ø;òf�¾ö� RNA
�B¯ä[®Lþÿùæg RNAÛ�ç·J�×7;òfF��>°Ý£>²?A
F>p^yWKåýJ��&MäæI�@j�½Ñ�PQ¬��®¯Iá�MJ�ø

;òf�+�°Hu�?yBD�?�@j�p�BÝQ%�Éb@jKIá�MJ

�ø 
4) ?�UV��b 
! Í��p�BÝK·�®¯Q'�M�bC DNA GHI�®�ùI÷�òzM;
òô£KUV��b�CLæ<S°|g>p^yK�rP�åýJ�ä9.Mþÿ

ùæ�bCGHIæ;òô£�PQ¬KIá�MJ�øJ÷âä3C9.&Lþÿ

�ùæA¬�Ø@¬�bCô£KCL¾?�D�89J�×H¯<SU¦K�M@

jK��J�ø�bCô£�PQ¬KIá�MJ�ø?�mSTUVKÍú�®¯

89�M+�æJ÷â�)Zä%��&MJ��§T�MJ�ø 
5) ·�¬���M¢£ 
! DNA GHIë?�ChHs�VÓRSæ*>r�Kq�®æI�PQ¬KIá
�MJ�ø�9<÷MôÁKCL¯üCoä5òjJKáT�MþÿùæáT@j

ëÇßÉe�@jK��J�ø 
6) ôÁ 
! hHs�®¯�9<÷&LôÁêä~Mþÿ�ùæwÌ&ôÁKB¯9.M×ý

�æI�Çß��®¯)ZK�9�MJ�ø 
 
(3) ¬­���M-' 
1) I���AÝM¸�¹% 
! ø6� RNA��Û¹%ùæ#$¬�UD<÷¾|�ÝzA{ PCRj&`ëæ¹
%ä|�ÝzA{ PCRj�×H¯U��vV<÷¯LM DNAGHIJKCL¯h
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i�Mø�J�~ÓÇä~Mþÿ�ùæI÷��Ü��×H¯hi�Mø;òô£

�¾ù�&Mô£Ú9� RNAÛÜäÍ��&MJ�9æ¹%ùvV<÷Mø 
2) hú�º�?��MÚsô£ 
! A¬Úsô£æ@¬Úsô£KB�®æB�®¾eèKIá�MJ�øiP6�

×7wÌ&;òô£ä9j<÷¯LMþÿ�ùæJ÷KCLMJ�øI®¯æI÷

âKCL¾¹%Ée�@jKæ�?g>zKCL¯Iá�MJ�ø 
3) nR¬æ»Õ¬ 
! ;òô£KCL¾ 3ü%ô�k7l®?��×Mp�BÝhe�Ø RNAI��
�AÝ�nR¬���Mh?KåýJ�ø�Í�q�9?�Âë<.oKmX¾?

�ëæÕÖ�q�¨©M?��×H¯ænR¬KU¦�MJ�ø%��òª¯»Õ

¬���M)Zæû�¹%Ée�@j���M)ZK�9�MJ�øÕÖ�TÇ�

HsKüC�MJ�ø 
4) �yz¯r>p^ynoÚ�æg>zM7¼XÚ� 
! hú�pOeë?�� PCRJ�×MUV�45T�ä[�÷Mþÿæ�yz¯r
>p^y�×MdÀ��F­¬�I÷âKpq�M¾ö�@�Kæ%��òª¯�

?g>zKCL¯Iá�MJ�ø�¾æhr|>®>°>Ú�Ksªæhr|>®

>°>KN��MôfKIá�MJ�ø°>�>BJKüH¾g>zÉep¦={

J�×7æhú)Z�STcd�ÚòJ�¨©Md7Kno�M@�KIá�MJ

�øhúëôÁê�4÷Ú¼L&`�ãtP¯¦Knu@��æI÷KU¦�M@

j��®¯h?KåýJ�ø�¾æ?�D�'g>zKVÓ®æg>zOe=¦=

HI�stæhiKF­��MJ�ø 
5) RNAô£�áT 
! hú�ßä RNAI���AÝ�w.&vwK.XM¾öæhú�M7�L�ù
Ñx�yTä%�9~MøWÇß& RNA ô£K¸M¾ö�æLM�Mhú�}ê
�òª¯æLMæVÉæËzJ���MwÌ&M�L@jKq�®æI�PQ¬K

Iá�MJ�ø"� RNA �éSKnu@�KsªMJ�ä��®Lø?��üC
9.M RNAÛ�`%�¬­K��J�ø 
! hú�}êFijæ�÷JW�§T®&äâæhú�Ý©4÷RSK�����

�æhúãâ RNA K�e�M@j�¸â÷¾ô£�ÇßK89�M¾ö�@j�
¾ù ¡DFÛæW%æéS%JWK��&`æô£�89KòKáU��MJ�ø

�¾æáT®¾ô£�·�¬�EL¯Iá®æVÓ@jæ��jæVÓF­rÚK

��J�ø%��òª¯5òK{|�M³ßFi}V�s|�|x|Bæ~���

�yæ�|Ý�yæ�ß&`ë�Á<÷¾Á³æhúLM�CL¾ô�óõJW�

EL¯îö89®¯¨�J�øNOP�¹hYhúÉe²µ��ÝFÂëª«hY

;ò��� JCCLSWK s�J�ø 
6) ?�UV 
! KëP�æDNAGHIJ�?�UVùÍú�®¯89<÷MøÅC�?�UV
KüC�Mþÿ�ùæI�?�UVäÍ�P&4567�®¯�¾�-.Kë�S

�wÿ®æ4567�®¯�¥¦�®�ù¦iKM¸®æ�ù�e�M%�ä~Mø

�C¬�~M?�67KCLMþÿ9æI�UVä4567�®¯�¦FK¸¯L

&Lþÿ�ùæüC9.M67�"��¬­KvV�M@j��®¯æIá�MJ

�ø 
7) À��Ý�|�{ 
! À��Ý�|�{K(�¾ö�CL¾g¯�ôfg>zK�e�MJ�ø�Ý�

|�{�PQ¬ùæwÌ�ÎÁ<÷¾ª«¬­ôf�#ÄK���89�Mø�Ý
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�|�{ùæª«¬­ôf;�p�½ÑKU��M���®æ��KcXMJ�ù

¦ö&Lø 
 
(4) ª«¬­���M-' 
! DEUVKüC®¯¸â÷M)Z�ª«P*C¬K��ª«¬­ôf�#ÄKg

>z�º�áU����MøÅfo���M)ZF$�æ¬Ìæã}&`W�Åf

o�çè���M)ZFÊ�%æQq�æð5j&`Wæhú���M)ZK½Ñ

����MøUVä(.e�45)ZFçè�îïæð5ñ�òó¬&`WKOú

P���®æI�)Z�ª«�ejÒëèo�st)Z�Ù�KáU����Mø 
! ê?�45)ZK�9�M¥¦¾õDEUVä~Mþÿ�ùæI÷���J¬æ

Ù�¬K��g>zKÍÃ�MJ�ø���~¾H¯ùæ"�%&�-'�§T�

MJ�ø 
��!Åfo�Æ�PQ¬!

! ª«¬­ôf9Úm�®¾èo�Æ�ª«�e)ZùæST�Úm��Mçè�

�]M)ZKq©YæÍ�P&èo�Æ�ª«�e)Z��JF�7ä&LW9~

MJ�Khi�MJ�ø�7�~Mèo�ÆKCL¾þÿùæª«¬­ôf�89

�.XMvwKIá�Mø�Ý�|�{<#�CL¾èo�Æ�ª«¬­ôf�C

L¾�Æ��J¬æäD¬��®¯á��MJ�ø�¾æSTÚm�®¯ÍÃo\

�ð�<÷¾�Æ9~MJ�Ká��MJ�ø!

��!hú!

! ®Ü�®¯ 2�q%ô9 150%ô�húFb�¬­�hú�[\WKCL¾ª«
ôf#ÄK���MJ�ø¾�®æhúÖ�UVä[®LklçèKÚm��Mþ

ÿëîïî?&`9ª«ôf�FGcdK¸M��`þÚK��MþÿJ�¨L¯æ

¾ÎgP�*T¬K��J�ä9.÷Yæ150%ô�húÖ9&���7©9.M
þÿä~Møî�ôf�#Ä&`KCL¯æDEUVä(.e�45)Z�¨L¯

�é<÷M�ÆÚ�*T�K'³¾ÎgP���J�ä9.MhúÖK~âãªö

|öMJ�ä9.Mþÿùæª«¬­ôfK;��Mp�¾ÎgPST3jKU�

®æI�PQ¬�EL¯FäW4ÁÇ4567çÿ6N�ÚÈÊ�K3C�MJ�

ä��®Lø 
! T���ö¾húæ°yu�VÓ<÷¯L¾húæ�A�húKCL¾ïq.�

ª«¬­ôf9~H¯�æDEUVä(.e�)ZKRÔ�¾ù�*�wC9.M

þÿ�ùæ89¢£�®¯üC9.Møpq.��ö¾ïq.ôf��¶��ýø

¾�®æI÷â�hú�ª«�e89äæRå�45�¨©M89��J9~MJ

�K��J�øhúùÕÖ�456�ãâ���K®Ü��MäæÍ6��õ9?

�Kåýþÿ�ùæI�eè�PQ¬KIá�MJ�ø 
! Íã�ÅfoãâÕÖü�]¾H¯LM®¾húKST�Mþÿùæ#$¬æn

R¬KUV�M��%�&hú�LMüÖæÚ�&`Ká��Mø 
3) :û9å]÷¾ª«¬­ôf#Ä��L 
! wÌ�ÎÁ<÷¾:û9�ª«¬­ôf�#ÄK89�üH¯�×Lø¾�®æ

Âëã9�g>z��äfLJ�K��J�ä%�9~Mø 
4) 45)Z��� 
! DEUVä(.e�45)ZFQqî?m|¦uDE�¨©M|¦u�ë®H�

ÜæÓÔDE�¨©MçèDE�PV�æ�½éê�¨©MnQ|¦uëð5òó

¬&`WùOúP����MJ�ø§XYæçè�¦u|>µy�FìÑÒ�he

&`W�þÿù���ÓÔU�F%WKæîïëð5>dKî?�Mþÿù 2$%
��nQU�F%Wë 5$'Ó�F%W&`K��øð5f489�¨©M}6�
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�µz|y�ëð5òó¬�À�9ùæ~Ó�Êq%��Úò�¾ùk¾&Êq%

éê�(4&`ä%�9~MøÀ��CL¾ø6�NOP�QR)Zùæ%�ä~

÷Y�99.MJ�ä��®Lø 
5) ÇeÈ�}, 
! =�q�ðfXY+��9¥¦<÷¯LMJ�K�®æAy�±>{B�yxy

s�EL¯���Mø�Í�¾ùÍ��ô£KCL¾hiä/o�®¯Q¤<÷¯

L÷Yæ ¡¢£�®¯ÍÃ�Mø 
 

(5) |¦uéT���M-' 
! �<T��¨L¯æãtP�Ø6�P¯¦æë"�5òJäQ'�M��KéT

®æ%��òª¯ÍÃo\�¯yT��Kåý&`�Ú�KsªMJ�ødH¾4

5)Zä¸â÷¾þÿ��J7ýMDE�ð5�¨©M|¦u�EL¯æo+JK

üH¯89�MJ�øÀ�cdKÌ�3jKCL¯øÌ�U¦�M¾ö�@j�E

L¯ææ�P����MJ�øDEcdù^�¢£{)ZK[\��9ù&Läæ

I÷�òzM)ZK[\�¡Xâ÷M¾öæøã)Z�®¯�M7�L�§T®æ

ÇeÈ9},�MJ�ø 
 

(6) g>z�VÓ�45)Z�¤�@j���M-' 
! ¸â÷¾45)Z�cXæ?�®¾= RNA�Ébæ;òfpï�p�BÝDK
VÓ®æhiKF­��MJ�ä��®Lø45)Z�;�@j�EL¯ùæ~â

ãªöÍÃo\J9I�Þ��ª«PTU���MIáKá��MJ�ä��®Lø

�¾æg��äõ��w¬�ã`ýã�À�'~K������æ45)Z�89

�&Mg>zF:;�®¾ RNA�QR�XÝJWKF­&�7;��Mø 
 

5.  I���-' 
(1) �Ý�|�{��� 
! ¥¦ï��Ý�|�{K���Mþÿùæk¾&ª«¬­ôfKsc®¯æäD

®¾g>zxHs�×7æI�PQ¬Kn89�M%�ä~Mø¾�®æ Hs®

�D�ab&`æ45)Z�¹%Kqô<EM���EL¯æI�PQ¬ä¦öâ

÷÷YæJ��79ù&Läæ&'()*4ÁÄÇÈXYÉeÊ4567XYÉe

Ë�Ùÿ�MJ�ø 
 
(2) wò¬­��� 
! �Aïåæ<÷¾g>zKK�æÅfo�¬­æÚmçèæÀ��©J�wò¬

­Kab�Mþÿ�ùæFäW4ÁÇ4567çÿ6N�Ùÿ�ôæ%��<÷M

g>zKÍÃ®¯��KLM�Mø 
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RNAI���A|y������DEUV������M�� 
 

! RNAI���A|y������DEUVKÎXM ¡ù¡¢�w£®¯¨7æ�
¾'¤�g�Qå�×H¯STÚm�&M RNAéP}�B��Fwfäw¬9LMø
èo�ø¬ëçè�"yKbU�»MJ�ùæø6�èo�Fw&ð5KB¯�MK

¥9~7æ�â÷¾45¢¦K*>�üýJ��E&äMøýH¯æKïæQ§DE

UV�Ê�¬ù¨©P�4�9~ªýøÍ@æL]ÀMEA=u67�ÑÈ�~7æ

�w«�d�&0.�«�E�®¯Qå�MF­¬ä~MøJ�×ý&UV�;QK

�w®æ¬­��þ(4�M�ùæk¾&¥¦�V ���þ�õä%��&Mø%

&ùæt>hy��Ý>I9��/K£�X¾��9~Mø 
 
1.  �AïáY9M¸�Mg>z�3C 
! ª«¬­ôf�g>z�����îïëð5Áñ�òó¬&`�v�¹%ùæª«

¬­ôf�CL¾húÖ�eÓ�Mø®ã®æ`rÚ�Tï��½�v�ëklçè

KÚm��Mþÿ&`ùæ¥¦LMp�nÖ�húK�öMJ�ù[®LøIJ9æ

lÖ�húKCL¾ª«¬­ôf#Ä�����LM9�æUV�×H¯(.e<÷

M)Z�¾ÎPg*T¬äU¦9.÷Y¥¦�Mø¥¦ï�pq.áY�×MhúÖ

�4c�®Læv�¹%�qôëwò¬­�çwä�gP��<÷MþÿæscP&

LM9ª«¬­���Kab®¾7æwò¬­Kçw9.M��õK<Mø�¾æ�

AïáYKU��åý¾ö�æ^�Aïg>zÇXp¦={_KNà�Mø 
 
2.  &'()�ghivJ�×Mª«¬­ôf 
! klçè�g>zM¸�ùæhi¯�÷9èo)ZK�öM@jäCDEø&'(

)�hv�V�æ¥¦LMä°LTÇKüH¾ª«¬­ôfKÎÏ�MþKq��Mø

~MLùæ^123úûDEÁ;QKmF±�W_KqD®æNPOë.[Æúädú
�&H¯æTÇf<÷¾þÿ�34K²³�M@j�×MË´�¡Xâ÷Mø 
 
3.  "�6�9�üC���®¾¥¦  
! RNA I���A|y������DEUVùæÍ�����MDE67�ù�&7æ
"��hY6�9�õüCF­&W%67�&MF­¬ä~Mø"�6�9�üC�

��®¾üCùæý*�Á-¥¦�þ�õãâû÷¯®�ýäæ·g9*>&45)

Z��9äU��rú9.Mþÿ�ùæµ«9��<÷¯LM CLIA¦iÍ%*�×ý

&89K�¯æV ���MJ�ä��÷Mø 
 
4.  W%�w45�®¯�¥¦ 
! RNAI���A|y������DEUVKCL¾459ùæ;Qoãâ�9<÷
¾ home-brew assayë Laboratory-developed test (LDT) JäÁ-j�����¥¦KÝ©
¯L&Lþÿä~MäæJ÷â�DE ¡�PQ¬æ#$¬Khi�M��õKE�

H¾ýX9ææ�P�W%�w45�®¯¥¦�Mø§XYæJapan Molecular 
Diagnostic Standards (JMDS)F±�æNPOjãWä ¡P&hiKÝ©%E@jä¡X
â÷MøRÔæW%�w459ü]÷¯LMNOPhYëæPCRjæDNAp>¶y¦
jæFISHj�¾ù¤)y(�Hsj9ùæÁ-j·¥¦9¹%ÉeäxáU&¸¹á
TÇ�DEÁëDEhHsKüC®¯LM���~MäæJMDS �×MXY�(49æ
DEÁëDEhHs�#$¬KUV®æV ���GMT��áU�&Møhome-brew 
assayë LDTänL�yxµ®yDEÁ�#$¬m*>¬�89���C9.Mø 
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5.  wÌ&V 0Ö�q� 
! RÔ�NOPhY�wºùæD5Z»0Öä 2,000 09~7æ;Q�¦sëhY�
��¦sKü�9.&Lø"# 24 $%D5Z»¤�9æNOPhY�0Öù 100~520
04�&MäæL���¦sK5ä®¾0Ö�ù�L[LøDNA GHIJKCL¾h
Y�Ú®¯^n'~Í¼?�NOPhY_�Lýk¾&'~Kq�®æ×7WLD5

Z»0ÖK.XMJ�äPQ9~Mø 
 
 
* Clinical Laboratory Improvement AmendmentsFª«hY�q¤2jW�����µ«�¦iÍ
%ø�öâ÷¾ÇßKò����L¯g¯�ª«hY�q�ßKVi®æ¦iK.XMÍ%9æ

1988$��å<÷¾ø 
 
!



!"#$%&%'()*+ 
,-./0#$1 
234WG5678 

9:;<=>

FDA??@ABCDIVDMIA 

•! MammaPrint ®　(2007年2月） 
–! Agilent microarray（70遺伝子） 

–!乳癌の遠隔転移(予後）予測 

•! Pathwork® Tissue of Origin;22008E7F8 
–! Affymetrix PathChip21550,-.8 

–! 15GHIJKLMNIOPQRSH 

•! AlloMap ®　 Molecular Expression Testing 22008E8F8 
–! TUVOPWPCR(11+9 control,-.8 

–!XYZ[I\]I^_>

•!;OVA-1;(2009E9F8>
23



•! 70,-.I`abcRde?fghiI^j^_Rklm 

•! UVnToWpqrqCstuURde?fvTtwxey
Ttwx?Szsm 

•! {|}M~���2TRANSBIG)����m 

��>

�` 
��>

�%�>

~� 
��>
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2����8>

•! 60��� 

•! Stage I & II 

•! ���Po5cm�� 

•! T����Z��>

TRANSBIG 

(��QV��8>

•! ¡¢£¤4¥fNI¦§h30%�!m 

•!¨�¢£©ª2j?«¬RFFPE?­{8 

•!®¯°±R²z³´M´ 

•!RNARµ¶·³fAgilent¸�¹PwºU»P¼½¾
t¿ÀÁÂ¥bc 
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(��2��QV8Ã8>

•! 403����QVR5ÄIÅÆÇÈhÉÊ 

•! 326��QV?Ä´³RNA Rrs 

•! ERËÌI�s302��QV?Ä´³bc 

(��ËÌ8>

•!EÍ (60 ��8 

•! 326��QV?Ä´³RNA Rrs 

•! ERËÌI�s302��QV?Ä´³bc 
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���QVIÎÏ>

ÐÑÒ 

ÑÒÓ;ÓÔÕ 

ÔÒÓ;ÓÖÕ 

EÍ>

ÓÒ×Ø 

Ò×ØÓ;ÓÙ×Ø 

Ù×ØÓ 

��Ú>

ÛÜÜÝ 

ÞßàáâØÞÝÞãàá 

äÜÜâ 
S�K>

å>

æ>

ER 

(��8>

5Eç�Zè· 

Low Riskx;0.95 
High Riskx;0.78 

10Eç�Zè· 

Low Riskx;0.90 
High Riskx;0.71 
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(��Iéeê8>

•! 5E�ÎI�Z 

–!ë�^_ì;0.22;(0.16-0.28); 

–!��^_ì;0.95;(0.91-0.99) 

•! 10E�ÎI�Z 

–!ë�^_ì;0.29;(0.22-0.35); 

–!��^_ì;0.90;(0.85-0.96) 

High Risk; 191;Low Riskí 111 

îPTtweïðBC³ 
Pñ�òhóôsõì>

ºÂTtweïðBC³ 
Pñ�òhóôM´õì>

Low Risk"!"#$%&'()*+,-./012! 

öö÷Iø±2Aduvant! Software)¥Iclinical��eIùú>

Time to distant metastases 

Buyse et al., JNCI 98, 1183-92 (2006) 

* 
* 
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2ûüýÂO8!ÎI~���>

Ishitobi et al., Jpn J Clin Oncol 40, 508-512 (2010)  

102��QV;(70���8 

¢£þ�wpqI¨�ÿ3 
2{45"67 8�OÂ8 

retrospective 

From the study we excluded patients 
older than 70 years, and those with axillary 
lymph node involvement or T4 tumour or pure 
ductal carcinoma in situ. 
We further excluded patients with prior 
malignancies other than non-melanoma skin 
cancers. 
Basically, adjuvant hormonal therapy was 
recommended for patients with ER and/or 
PgR-positive tumors. 

•! {|}M~���29:ô8?½�f^j^_?;<¥�
s=ehõ@BCDm 

•! è>M?$R@qAe´l#°BCDLETFòh�sm 

•! G!?¼zs~�ýÂOHè´hfFDAHI@m 

•! !ÎýÂOHfJÂttOýKe·³;<>
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•! 1550,-.RLM³fNIN`Y#R^_m 

•! Affymetrix�PathChipRL<m 

•! ýÂOñÂt�·D2039��QVIýÂOeIùú?½
�NG2158Oe?Similarity Score (0-100)RP¶·f30
�!¥ë�m 

(��QV��8>

•!  ¡¢£¤4¥fNI¦§h60%�!f$Q20R��m 

•! ¢£100mgfRNA;Sµg 

•!  ¡Tð��I�s��QV 

•! t¿À�é¥R%ÇÈ¥k´fPEÂUýÂORPathwork
¸?VWm 
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(��2��QV8Ã8>

•! 622����QVRXø 

•! 331¨���QVHfYL
ÇÈ(28eZ&'[228½�
Xø 

•! NGOe?25�!f§\
545��QV?Ä´³f
ýÂORrsm 

(��8>

Monzon et al., J Clin Oncol, 27, 2503-08 (2009) 31



Results of Off-panel Tumor Types 

15]()*^+,-_./`012>

2ûüýÂO8FFPE��QV¥I6a>

Pillai et al., J Mol Diagnosis 13, 48-56 (2011)  

bc1dI6ahrqCsm;!;FDAI@(20108>
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•!OPQSzMI¥f2eI53HfM´hf45e
·³H6SMg3ÃR¤h·³´sm 

•! ¡Tð��Rije·³ùúAs 

•!klmIOPQH�n?Tð¥ôM´>

•! op(7qr8RLM³fXYZ[jI\]s¬R^_ 

•! RT-PCR±?³f20,-.I`abc 

•! ýÂOñÂt�·D2039��QVIýÂOeIùú?½
�NG2158Oe?Similarity Score (0-100)RP¶·f30
�!¥ë�m 
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(��¼½¾��QV��8>

•! 15��!m 

•! Z[jf55t�! 

•! 1u?��pqþPvQwÂ��QVRr³f ¡Tð?
½s^_Rkl(xy±8 

•! ¿FòR<´³%ÇÈ¥opR8¡·f¨�z{¥7!"
#2$%x¸8?&' 

2tOý()ý*P�8>

Deng et al., Am J Transplantation 6, 150-60 (2006) 
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FDA+,-.¥I~�ýÂO>
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Invasive Monitoring Attenuation through Gene 
Expression 2IMAGE);Study 

•!12ÇÈhû/·D01)* 

•!AllomapeBiopsyI^_�R�� 

•!6022I��R34ô?�� 

•!Acute RejectionI^_ì516>

2010E5F>

AlloMap® 

78IþTýÂ9:���>

•! �;Rùú¥ôsö÷I<ð±=�m 

•! ö÷±e16¥�C>fy?@�¥�sI¥fASM=B
�h�sm 

•! ��5tuUe·³CDBCsm 

•! 78I!EþTýÂ9:�tOý(Â¥=B�hõ@BC
Dm 
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FIjd�`5G´³´s… 

…·p·fFDAIH@I5JK³´M´>

For more information about participation in 
the PARSC trial, please visit the PARSC 
Clinical Trial for Colon Cancer page.  

ColoPrint® Development and Validation  

FDA?¼zs5102L8ÈM-.>

•! MammaPrint ®　　Class II Special Controls Guidance Document:  

   　Gene Expression Profiling Test System for Breast Cancer Prognosis　（May, 2007） 

–! K062694  Original　（凍結組織を使用）     （Jan, 2007） 

–! K070675  Modification （新鮮組織を使用）   （Jun, 2007） 

–! K080252  Modification (アレイHD化とスキャナー追加)  （Jul, 2008） 

–! K081092  Modification （適応年齢を60歳から87歳へ）   （Dec, 2009）  

•! Pathwork® Tissue of Origin; 

–! K080896 Original　（凍結組織を使用） ｛vs BioPlex 2200｝ （Jul, 2008） 

–! K092967 Modification （FFPE用Kitを使用）   （Jun, 2010） 

•! AlloMap ®　  Class II Special Controls Guidance Document:  

   Cardiac Allograft Gene Expression Profiling Test Systems　（October, 2009） 

–! K073482  Original　（血液を使用）    （Aug , 2008）  
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Class II Special Controls Guidance Document:  
Gene Expression Profiling Test System for Breast 
Cancer Prognosis 

Clinical Validation (continued) 
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•! 8|2ex^j^_8or ö÷±h÷N 

• O�L;or OPL

• 34ô��IQRB

•! SIÃõTIQRB 

•! U!"#;or VÃÇÈ>
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"#$%#

&'()()*+),-./
0.)12!30.)/

4567/

5.1cm以上 2.1-5.0cm 1.1-2.0cm 0.5-1.0cm 
全身治療が中

心 
全身治療が
必要 

何らかの全
身治療を考

慮 

がんの性格に
よっては全身
治療 

多くのがんは 
局所療法のみ 

乳がんの大きさと治療の目安 

43



5.1cm以上 2.1-5.0cm 1.1-2.0cm 0.5-1.0cm 

乳がんの大きさと 
局所療法、全身療法 

全身療法 

局所療法 

7+8(&)9##
:#

7+8(&)9#;  

<=>! 

;)')9#

.*?%,' 

サブタイプと全身療法の選択 

抗HER2療法 
ホルモン療法 

@9)+A(&B90C 

化学療法（抗がん薬） 

ホル 療法
抗HER2療法

化学療法（抗がん薬）
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!"#$%&'%"()%*%+,-(%.%/&0)%122345678197:;191<=%%%>?#%/%&'%"()%@",A&B)%77<C75D85771;5779=%1272%

DE:;F#;B"G#

H# !# G# I# J# "H# "!# "G# "I#

K%),'#

HL#

"HL#

!HL#

MHL#

GHL#

NHL#

IHL#

OHL#

JHL#

PHL#

"HHL#

F
,0
2
0
,Q
0
&
#R

(*
?
0
+
*#
3
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&
*#
>
%
/+
,,
%
&
/%
##

>E#S"JT#&#U#MMJ#

>E#"JBMHT#&#U#"GP#

>E#VM"T#&#U#"J"#

!#SHWHH"#

X;@>YBZ>#HHM#

>E#S"JT#&#U#PN#

>E#"JBMHT#&#U#GH#

>E#VM"T#&#U#IN#

!#SHWHH"#

H# !# G# I# J# "H#

HL#

"HL#

!HL#

MHL#

GHL#

NHL#

IHL#

OHL#

JHL#

PHL#

"HHL#

K%),'#

70C#->ES"J6/ [\#->E#"JBMH6/ <($?#->EHM"6/

.E@FG;>F25/ *?)%?H%!'I/ J6%C39KD/ 32%C12KD/ <6%C55KD/

*LME!;E73/ *?)%?H%!'I/ 559%C67KD/ 73J%C11KD/ 797%C1:KD/

術術前ホルモン療法の利点!

1.! 腫瘍縮小による乳房温存!
2.! 治療感受性の把握!
3.! バイオマーカーの変化、安定性を確認!
4.! 治療の個別化!
5. ! 長期予後との関連性を検索!
!

!"
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JFMC34:  IIJ=>?@AB 

Surgery!

Stage II, IIIA Postmenopausal!
ER+ and/or PgR + 

n=110 

Exemestane 25mg! 16 wks !

CR, PR, SD 

2006-2007 

Exemestane 25mg! 24 wks !

"#KL 
M$ 
 
NO)PKL 
QIC!RSTUVWG 
XYZ[\]\^D 
;< 

Size reduction by neoadjuvant hormone therapy 
(Exemestane 6M) 

Toi M, et al. Cancer Science 2011 



Neoadjuvant hormone therapy 
JFMC34 (Exemestane) 

Toi M et al. Cancer Science 2011 

Actual surgery (underwent)  
Total 

n (%) Total Partial No surgery 

Total 

mastectomy 
 14  40  5  59  (50.9) 

Partial 

mastectomy 
 5  49  3  57  (49.1) 

Total 

n (%) 
 19 (16.4)  89 (76.7)  8  (6.9)  116 

P
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M%L'N0O%?H%'P&%F&ANBB&,A&%LA?B&%QO%'P&%17;G&,&%
L#-,"'NB&%MII"O%"I%"%!B&0#A'?B%?H%@(#,#A"(%F&IR?,I&%

'?%*&?"0SNT",'%+U&V&I'",&%H?B%13%W&&$I%#,%

+I'B?-&,%F&A&R'?B;!?I#XT&%EB&"I'%@",A&B%

DW#\)'+A)T#\W#Z0(T#ZW#]%&0T#ZW#K)8)&)^)T#EW#E)_(T#`W#`+,0(T#DW#E)*0T#<W#Z)^%(T#KW#
K)8)80*0T#EW#.?&0T#<W#K)8)'?(*)T#`W#<(')8)*'+T#`W#:0$(T#<W#[C)*)T#EW#E)_(T#<W#E)')&0a#

D)Q0&)9#<0'2(*)9#.,$)&(b)Q0&#.')^)#D)Q0&)9#<0'2(*)9T#.')^)T#X)2)&a#;,%)'*#E+,$%,1T#
`10*0#]&(c%,'(*1T#`10*0T#X)2)&a#`10*0#]&(c%,'(*1#<0'2(*)9T#`10*0T#X)2)&a#D)Q0&)9#

`1+'?+#@)&/%,#@%&*%,T#d+^+0^)T#X)2)&a#E)(*)8)#\%A(/)9#]&(c%,'(*1T#[&*%,&)Q0&)9#
\%A(/)9#@%&*%,T#E)(*)8)T#X)2)&a#Z0^10#\%*,0209(*)&#@)&/%,#)&A#[&e%/Q0+'#3('%)'%'#

@%&*%,T#`08)$08%#<0'2(*)9T#Z0^10T#X)2)&a#D(($)*)#@)&/%,#@%&*%,#<0'2(*)9T#D(($)*)T#

X)2)&a#E)(*)8)#@)&/%,#@%&*%,T#E)(*)8)T#X)2)&a#3%2),*8%&*#0e#;,%)'*#)&A#=&A0/,(&%#
E+,$%,1T#`+8)80*0#]&(c%,'(*1T#`+8)80*0T#X)2)&a#D)$01)#@(*1#]&(c%,'(*1#Y,)A+)*%#

E/?009#0e#\%A(/)9#E/(%&/%'T#D)$01)T#X)2)&a#<(,0'?(8)#@(*1#:')#<0'2(*)9T#<(,0'?(8)T#

X)2)&a#D)Q0&)9#<0'2(*)9#.,$)&(b)Q0&#E?(^0^+#@)&/%,#@%&*%,T#=(?8%T#X)2)&a#:(/?(#
@)&/%,#@%&*%,#<0'2(*)9T#D)$01)T#X)2)&a#X)2)&%'%#d0+&A)Q0&#e0,#\+9QA('/(29(&),1#

Z,%)*8%&*#0e#@)&/%,T#Z0^10T#X)2)&a#Z0?0^+#]&(c%,'(*1#<0'2(*)9T#E%&A)(T#X)2)&#

:E@.#!H""#-@?(/)$06#
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21-Gene expression profile assay on core needle biopsies predicts 
responses to neoadjuvant endocrine therapy in breast cancer 
patients. 
 
Akashi-Tanaka S, et al. Breast. 2009 Jun;18(3):171-4.  
  

IJ=>?@AB_>"V?U#H&,%?B%M,"I'B?Y?(&%%

`Ka_Z?[%FL%\%%],'&BV&0#"'&%?B%^#-P%FL%C,_35D%

@(#,#A"(%`N'A?V&IbC,_<3D%
.+*/08%# &#-L6#

@(#,#A"(%F&IR?,I&%

@F% 2%

!F% 51%C62)2KD%

La% 13%C5:)6KD%

!a% 6%C:)9KD%

*+% 5%C3):KD%

LNB-&BO%>OR&%

EB&"I';@?,I&BT#,-% 3J%C:<)<KD%

/"I'&A'?VO% 77%C7:)1KD%

*?%INB-&BO% 3%C<)5KD%

Masuda N. et al. ASCO 2011 
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E"I&(#,&%b&"'NB&I%C,_<3D%
d%)*+,%# \%A()&# >)&$%#

M-&% <3%% C6<;::D%

>NV?B%L#Y&%CVVD% 1:% C76;69D%

c#<:%QO%]^@%CKD% 71)6% C7;69D%

d%)*+,%# &#-L6#

^+F1%QO%]^@db]L^%

*&-"XT&% 62%C:9)7KD%

+eN#T?A"(% 71%C79)9KD%

!?I#XT&% 1%C5)7KD%

L'"-&%

]]M% 3:%C:5)3KD%

]]E% 76%C15)3KD%

]]]M% 1%C5)7KD%

FL%F#I$%GB?NR%

Z?[%Cf%79D% 51%C62)2KD%

],'&BV&0#"'&%C79%;%52D% 7:%C1<)<KD%

^#-P%Cg%57D% 76%C15)3KD%

Masuda N. et al. ASCO 2011 

@?B&%E#?RIO%FL%",0%@(#,#A"(%F&IR?,I&%

>E#Y,0+2# @9(&(/)9#>%'20&'%#

Z?[%Cf%79D% 7Jd51%_%6J)3K%

],'&BV&0#"'&%C79%;%52D% 72d7:%_%69)9K%

^#-P%Cg%57D% %%5d76%_%12)2K%

p=0.015 for Comparison Between Low and High RS 
Groups (2-sided Fisher’s exact test) 

Masuda N. et al. ASCO 2011 
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Logistic Regression of Baseline Core Biopsy  Markers in 
Predicting BCS 

\),^%,#

]&)A_+'*%A# :A_+'*%A#e0,#Z+80,#E(b%#)&A##
F$>#:99,%A#E/0,%#

.AA'#>)Q0#-PNL#@[6# 2Bc)9+%# .AA'#>)Q0#-PNL#@[6# 2Bc)9+%#

FLd62% 2)266%C2)22J=%2)515D% 2)227% 2)27<%Cf2)227=%2)16JD% 2)223%

+F%QO%F>;!@F% 7):9<%C7)762=%1)::3D% 2)227% 7)997%C7)2J2=%5)136D% 2)215%

c#;<:%QO%]^@% 2)J6:%C2)J17=%2)JJ3D% 2)213% 2)J65%C2)J2:=%7)221D% 2)2<2%

>E#Y,0+2# ;@E#

Low (< 18) 29/32 = 90.6% 

Intermediate (18 - 30) 13/17 = 76.5% 

High (! 31)   7/15 = 46.7% 

Core Biopsy RS and Breast Conserving Surgery 

Masuda N. et al. ASCO 2011 

RS：：術前ホルモン療法!
1.! 臨床効果と有意の相関性が認められた!
2.! 乳房温存手術との関連性が認められた。!
3.! ルミナールタイプの乳がん患者における
全身療法の適応決定において、有用性が
示唆される。!
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DNA���j`T�������`��!R¹qeKLMN 

 

 

ðñWmnR 

= >?Z@ABCDEìOFGjHIpXJ¨KOLMONO�POQýÁRôSjTù

e DNA ���Ow$\Fnk¦UTe�DNA ���WU`OV�àWXY!ssüRZ

`[¦X\C�ÄTp2z]�ÄV�^j_`abqecdOÓí��Y!seÄuXf

ú�Rg�eLMOV�^jhijk[lRýmTUWXpX?EnospUabqe�

c¡UXV�Opqôrsct"VÄ^XWXRZg¦ehijk[lôuvwCOx 

ci\KLO½$sÄe�DNA���WEyìzOÓí��`?!@XU`OV�àWX

Y!WEyì{O?E#FspU|g¦UTe� 

= DNA���j`T�������`��!spUWX}¬O���f�ô~ejWXp

U����j��qeüO�W���2\O����j��qeüO\�T�dX�)R

¾�[¦es�g¦e�r¦kOýÆ�Ä�CspUWXBClO&���j½$spUX

��Z�sO�ª�k�ª�Z��«O�qjV�pXQýÁRj��qe)Ï\fT�

rO¿ÍVWX�ZE�«�«�R�ùU�SX��lSX�Aì¬V¢£Äno\,k

¦e\XQýÁRj��R��V�ers\�£Vde�ÆKLMNWXDNA���{|

õOU`V�àWXY!Rt¡U��R����\��[¦ersj�~qe�nR¢£

ÄÑúj­snXv�³´»¼Rteµ¶Oþ�s6Ê8?!@?E#FÎÏ#Ð6(®X

�ÎÏ#Ð�sT��8RteABO��zR�ËUersj��sqe�ÄÅXÆKLM

NWXDNA���j`T����$%WX`��!Ä ¹Ôqev@RÅTUü·¤sÄ

eüOs¤¥e�}¬O����noRýmTU.¡O!\R½qe'¢cj��qex

 cRSTUWX0Z1O£¤ssüRX½$sqe!\¥R]ÕiO)RÅTUU¦§

Rte.¡OÞ¨\¢£Vde� 

 

-ñÆKLMNO½$ 

DNA���j`T}¬ô���2\O����j��qe��!j½$sqe�DNA�

��sU`OV�àWXY!lk(eV�©OKLj���nOüOVde� 

 

ªñKLMNOÿ!m" 

= ÆKLMNWXDNA���j`T�������`��!R«nk¦ecbiRÅTUX

%f÷V�£s¤¥k¦eÑújûp�üOVde��¬Ogh­®ôÈ¯Oó¤ij°

­¥U±²[¦eüOVduXµ¶³´R¹pUµ¶·j¸SüOVWÄT�ÆKLMN

\½$sqev@OKLRd�¡UWX.¡Ov@O&cj¹�CWp�²VXº]�Ä
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ÏCcjü¡U»¼R½'qers\¢£Vde� 

 

½ñKLR �¡U°±qù�Ñú 

(1) @�O¾£R¹qeÑú 

= ��½$sqe}¬����­�W���2\O����j¿Àqers� 

18×Ø�±Á 

½$sqe}¬����ô��Ó����O��\X��ôÂERÃ¥eÄ`ci

RSTUXÅÆijÇ`pU¿Àqers�rO2X+Æ�RÅ"e���f�X+

ÆÜ³RÅ"e���2\ÈO�Éij¤Âqers� 

28V��C 

= DNA ���sV�àWXY!jZ¡�������O�CjÊËRûqrs�c

d`Tk¦�}¬­�W��Ó����O��¿ÍsO�C�ÄÌÍRSTU¯Î

pXÏÐOÑÒ\,k¦ersj¿Àqe�ÄÅXV��C\¯Î[¦�¨ÅX&Ó

iOÅÆ\d¦ÔÇ`pX¢£Ä_V0Z1jÕïqers�V�àWXY!RÖ×

O#F\d¦ÔXõO§¨jûqrs�ØíO0Z1j`Te)ÏRWX�ÙÚX�

��2\ÈO�Éij°­¥�²VXõOx cj¿Àqers� 

38�yª@ZX��Z�iOQýÁR 

= =    �ÓO���jÛÜqe�yª@ZX��Z�iOQýÁRjûpXÝ���ôÖ

×ÁRj¸SÞO���OßÚjànUXõ¦kOÁRj�áp�x cj¿Àqe

rs�Dì@����Z�ij��Râ`qe)ÏRWXõOÁRjã�p�äåj

¿Àqers���ÓRWf^O~eÓ\ßÚqerslkXBClOfæcçO½

'RSTU¿Àqers�¢£R'mX_V0Z1OÕï­�WÅÆOÇ`Rt¡U

ÊËR¿Àqers� 

= = = = ÄÅX��Z�OM\èéRfT)ÏWX§¨Oaê¿ÍiR¹pUÑëRÎÏ

#ÐOÌìíqjâ`qers\<­pT� 

48DNA���Ð( 

= =    DNA ���RÅ"e��Z�Oîï�Á!sð�¿ÍO&ñjÊËR¿Àqer

s� 

58DNA���RòÎ[¦e½ó\ô 

= =    õc½ósöc½óOã�sx cj¿Àqers�õc½óspUWX�êqe

DNA ÁRsÖ×OÁRjLMòÎqers\<­pT�õc½óWX��÷iOø

�E�yù«úû�OäåsÄe�ø�E�yù«ú��÷i^Xöc½ó\ôRt

e³5Nþij`TUV�0Z1Oü�j��)ÏRWXõO�CXýÍj_V0Z

1j`TUÊËR¿Àqers� 

6) h�þªÿ! 

=  �ª�k�ª�Z��«X"#X$%iOH'ÿ!6&qXfïX'()O*(i8
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O¾+6h�þªO��¬Ai{|Nþý,jà-�8j¯pXè&eH'\2me

abciü¿Àqers� 

7) .>¬ù�h 

=  /0ô12^Ä lk,k¦e��÷i3qRým�XWX#FR*45­¦�.

>¬ù�hiRtu67�Ä����O��j®q)ÏWXWXhijk[lOx 

cR¹pU¿Àqers�.>¬ù�hO8oR¹qeøk0Z��«O¿Íjûq

rs� 

 

(2) 9æ{|:�cR¹qeÑú 

18@ô4CO¿Í 

= DNA ���Rð�z[¦���Z�OQýÁRs0;ª«p�QýÁROÏÐc

R¹pUX_V0Z1j`TU¿Àqers� 

DNA ���\½$���j�êqe<qX��c{|Ïf=%cj>?qeNþ

J@jã�pXNþJ@O(Alkr¦kOú�j�?qeBÓ�Ä¿ÍjX_V0

Z1j`TU¿Àqers� 

28<qX&ecXV�CD 

=  Ð�OBClAEZMjà-J¨jFGpUV�pX�ê5Hjûqrs�abÄ

)ÏWX�c��ê5Hs�S��ê5HjÀklRpUÅ^rs�JQ�Ä���

�RSTUO��VXIÓOV�CDjã�qersüÚpJ¥ÄT�����]g

hRt¡Uovp�NOôKLiRtu,k¦���ÓBCljNþJ¨spUZ

�)ÏWX×Ø�ÓMdJ¨ONqôOqiR°±qers� 

= è&e�H'ôø�E�yù«ú��÷iO:�côPÐcj��pXQ��Oa

bcj¿Àqers��ZE�«�«�j��)ÏjR�pX+SÄ�yª@ZOÁ

RôH'ÿ!XTuUpÁRôGCàSiOnojÕïqers\<­pT� 

= �ÓO����j��V�e6ä�ÓS6Ì qe DNAO6ä¢£S8jûqr

s��Sqe)ÏW_Vcj>SCDRSTUûqrs�¢£R'mX6��ÓSR

STU��qers� 

38V�Y!OW� 

= Ð�O��÷ij:�pU$2qeW�` DNA���jY!OW�R`TX8o

øk0Z��«j�7�R��rs\V�e)ÏWXW�`���Ox cj��q

ers�W�`���\â`V�ÄT)ÏRWXDNA ���Oøk0Z��«sd

gXXöc{|õcW�`J¨j`T�V�^OKLiRt¡U8o�~jse¿Í

jûqrs�W�`J¨Ox cj��qers�DNA ���sV�àWXY!j

ÐÓspUKLqe2RXr¦kOno\¢£RÄers\deOV°±qers� 

4) :�cR¹qe§  ̈

= DNA���O>ßÿ!XÄx75jã�pXõOx cj¿Àqers�Z`¼\
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TvqeJ!Ö\de)ÏWXTv¿Íô@ô4CO¿Íjûqrs� 

 

(3) cbR¹qeÑú 

18������Opq 

= Y}¬������ 

à=}¬������W}¬�Ój`T�J@j_ZpX[\�`Ïc{|]^`Ï

cO_�ÓjTù�0Z1jûqrs� 

à=V�½$sÄe����\qVRÀklR[¦UTe>4�Ó\de)ÏWXõ

¦kjV�p�0Z1jûqrs�V�½$sÄe����\ÀklR[¦UT

ÄT}¬�ÓjV�p�)ÏWXV�0Z1sDNA�ZE�«`Zj`T�a

¿bOQýÁRWXÑÒj�Wqers� 

à=��½$sqe����jqùU}¬�ÓVV�qeO\<­pT\X�cqO

���~eO)ÏX d~ej¸S DNA deTW����]Vovp� DNA

jÕep��ÓjZ`qers\V�e��tpXÕe�ÓO*(WX}¬lk

fgp��ÓO*(RabÄ5u�m"ers� 

h��ÓO������ 

à= ��ÓO������j��sqe#FVWX�ê½$sÄeqùUO����

O�ê0Z1jûqrs\<­pT\Xê%cqO�T����RWX����

]ghjZ¡Uovp�Nþ@jè<i¼Md�ÓRj�[X�k×�Ój`T

UJ`V�e� 

à= ������O��cWXl}~OÓí��`?!@\ßÚq¦Ôõ¦j`T�

ÑÒXdeTWX�ZE�«�«�Rtu,k¦�ÑÒsOÐmjü¡U�~q

e���ÓRLMO����\ßÚqefRWXõ¦kO&e�Ä�êX�S\

V�ersjûqrs� 

à= LÏ<iO)ÏRSTUüX�ScjànU��qers���ÓBClRWc

nR~e\orers\fTOVXõ¦kO~e\�ê<qô��ç{pqqrX

½'RSTU¿Àqers� 

à= ��÷is�¬t>^Oã�ôhijk[lOã�RÅTUX~eOßÚü¤Â

[¦Ä"¦ÔÄkÄT�=  

2) �ÓsuRV�qe½óJ¨ 

= öc½óJ¨Xõc½óJ¨j��pX��p�CMj¿Àqers�õ¦kj`

T�pq4CO¿ÍjX_V0Z1j`TU¿Àqers�=  

3) =%cXvwc 

= NþJ¨j`T�TuUpV�Rte��÷iÅt|������ÑÒO=%c

R¹qe��j��rs�LMZãRÅ"eV�j�TX=%cj�~qers�¢

£R'mUvwcR¹qenoXí5pq4CO¿ÍR¹qenojabqers� 
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48A«1DëZ��«½xX0Z1OguÍ¥½x 

= �ÓOëwCR PCR iRteNOOÛÜy�\à­¦e)ÏXA«1DëZ��

«RteQ��Oabcsõ¦kjz{qe�nO¿xjX¢£R'mU_V0Z1

j`TU¿Àqers�­�X|}kZtZøZj~�qeJ@j_ZpUXA«1

DëZ��«½xOx cjûqrs� 

= øZAZúijZ¡�0Z14C�ì\lRtuX�ÓnoÅt|WXÑÒO½'

RQu\orkÄTt�Ä¿x\«nk¦e� 

= 58�ÓOTv 

=    �ÓOô\������ÑÒOpqR��ÄqrjÃ¥e�]@ôÄ DNA ÄTp

RNAJ¨j,e�nRXfgqe�ÓOÙÖô½$sÄe��ÓR'mUXfgX>

4X��iR¹qe+SÄg|T¿Íjã�pXõOx cj¿Àqers�&R

RNAJ¨O)ÏWX�Wj��¿xj�mers\<­pT� 

= �ÓOÙÖ6�)X��³fg\i8R°±pÄ\kX�ÓlkJ¨ DNA ÄTp

RNAj�êqe¿Ís,k¦�J¨O@ôjKLqe�nO¿Í{|·¤ 6̂SXO

qX�Wqi8jûqrs� 

= Tvp�J¨O:�cRSTU¿Àqers�H'j��qe\ô6��KO¬k

�kþkúX[^��é«Xékié«X�ôÄ ô�![¦�!\X�ÓfgR`

T���ð�i8RSTU3nKLpUÅ^rs� 

=   ��ÓBClO)ÏWX�¼ôéÚ�ODNAÄTp RNA\j�p,eOVXj�

Rte��OÄ�j¿ÀpX¢£R'mU�ÓôJ¨O@ôKLýþjûqrs� 

 

 (4) kìE�XR¹qeÑú 

=   �oy�RÅTUX���{|#��DìXè&eH'i\$2qe£�R¹pU

�XpX¢£R'mUÕïÅ�RU�±�oj��Ä O½xj�mers�Q¡�

��ÑÒ\,k¦�)ÏRoru�eX��XÂE²OkìERSTUXÅÆijZ

¡UKLqers���ÑÒj¡OýÍj`TU.¡R�~qe�nO¿ÍRSTUX

¤��Raûqers� 

 

 

&
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MHLW Notification by Director, OMDE,  

Yakushokuki-hatsu  No. 0404002, April 4, 2008 

 

Attachment 2 

Guidance on evaluation of diagnostic agents for genotyping using DNA microarrays 

1. Introduction 

With an advancement of pharmacogenomics, DNA microarrays are being developed for 

investigating the nucleotide sequence and the amount of multiple nucleic acid fragments in a 

sample. A DNA microarray is used with a dedicated device for measurement and analysis, and 

unlike traditional IVD that directly takes physical or biochemical measurements, DNA 

microarrays provide medical information from the analysis of multiple measurement values in 

multiple criteria using an algorithm. Therefore, the precision and reliability of measurement are 

not the only evaluation items, but also the algorithm used in the analysis as well as the adequacy 

of the statistical analysis are evaluated. The DNA microarray is treated as a Class III IVD, and the 

dedicated measurement and analytical devices are handled as Class I medical devices. 

Genotyping diagnostic agents using DNA microarrays will be introduced to the market in the 

near future to determine human genotypes from the analysis of genetic polymorphisms and 

mutations, as well as genotypes of pathogenic microbes. In most cases, the degree of hybridization 

to the probe, which is targeted at a specific region of the genome, is measured, and the nucleotide 

sequence is determined from this measurement. This method provides more information more 

quickly and at lower cost compared to traditional sequencing techniques, but it is important to 

determine the nucleotide sequence accurately. In this guidance for evaluation, check points have 

been summarized for confirming that the genotype was accurately determined by the DNA 

microarray and its measurement/analytical device. The guidance also aims to help manufacturing 

firms to prepare their approval application, and to accelerate the examination process conducted 

by the Pharmaceuticals and Medical Devices Agency (PMDA). In addition, this guidance will be a 

reference for related products such as diagnostic agents for gene expression analysis using DNA 

microarrays. In terms of adequacy in determining responsiveness to drugs based on human 

genotype, data should be accumulated and each drug must be independently discussed by experts 

at academic conferences, etc. 

 

2. Scope 

This guidance for evaluation covers diagnostic agents that utilize DNA microarrays to 

determine the genotypes of humans and pathogenic microbes. The guidance aims to evaluate the 

measurement system consisting of the DNA microarray and its measurement/analytical device. 

 

3. Role of this guidance  
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The guidance for evaluation of a genotyping diagnostic agent using DNA microarrays 

specifies points that are currently considered important in the expected performance, etc... This 

guidance is subjected to revision based on technical innovations and accumulation of findings in 

the future, and is not intended to restrict the content of applications. When evaluating products, it 

is important to fully understand the properties of each product, and to conduct the evaluation 

flexibly with scientific rationality. 

 

4. Points to consider during evaluation 

(1) Overview 

The human or pathogenic genotype to be determined should be explained.. 

1) Clinical significance 

The clinical significance of determining the human or pathogenic microbial genotype for 

diagnosis and treatment should be explained with citations. In this process, polymorphisms within 

the Japanese population, or the distribution of pathogenic strains in Japan, should be considered. 

2) Principle of measurement 

Details of the principle behind genotyping using DNA microarrays and the dedicated 

measurement/analytical device should be provided. An explanation of the difference in principle 

from other traditional genotyping methods in humans and pathogens should be given, and it 

should be shown that both methods give identical results. If there are other published articles or 

patent literature, those publications can be cited, and any necessary measured data should be 

attached. If instruments similar to the measurement/analytical device are used, then documents for 

those instruments should be indicated as well. If foreign data is used, then the adequacy of the data 

in terms of difference in race or distribution of pathogenic strains should be explained. 

3) Nucleotide sequence of primers and probes 

The nucleotide sequence of the primers and probes used for gene amplification of the sample 

should be provided, and the adequacy in selecting those sequences should be explained, including 

the existence of pseudogenes or genes with similar sequences. If mismatch probes were used in 

genotyping, the basis of selecting those sequences should be explained. Since there are many 

mutants in pathogens, methods for dealing with genomic diversity should be presented as well. 

Details with attached measured data or citations should be provided as needed. 

If a high number of probes are being used, PMDA consulting system should be utilized 

regarding the submission of documents. 

4) DNA microarray construction 

The spatial position and method of fixing each probe in the DNA microarray should be 

explained in detail. 

5) Reference material in the DNA microarray 

The selection of positive and negative controls, as well as their adequacy, should be 

explained. In terms of negative controls, several DNA sequences similar to that of the detected 
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DNA should be used. The negative control will be the basis for calculating the background signal. 

If the measured data is calibrated using background signals and internal standards with positive 

controls, the principle and method should be explained in detail using the measured data. 

6) Assay conditions 

An overview of the reaction conditions of hybridization, washing, and drying (including the 

assay protocol and standard procedure) should be provided. Any possible nonspecific reactions 

should be explained as well. 

7) Software 

If the final genotype is determined using software installed in the analytical device, based on 

signal intensity obtained from fluorescence or current, the adequacy of the algorithm should be 

explained. The method of validation concerning the performance of the software should be 

provided as well. 

 

(2) Specifications and stability of the DNA microarray 

1) Quality control method 

The identity in the nucleotide sequence between the probe bound to the DNA microarray and 

the designed sequence should be explained using measured data. 

A standard test should be established to assure the sensitivity, precision and within-run 

reproducibility of the detection of the target gene by the DNA microarray. A detailed method of 

verifying these criteria from the results of this test should be explained using measured data. 

2) Sensitivity, specificity and measurement range 

A sample including a certain number of genomic copies should be diluted and measured to 

determine the detection limit. If possible, the qualitative and quantitative detection limit should be 

determined as well. It is permissible to set an entire measurement range based on the investigation 

of typical genotypes. If nucleic acids manipulated through genetic engineering or pathogenic 

genomes obtained from cell culturing are used as reference materials, the concentration and purity 

of the samples derived from clinical specimens should be concerned.. 

The nonspecific reactions and the stability and uniformity of background signals should be 

examined, and the possibility of misjudgment should be explained. Attachment of information on 

appropriate primer sequences, reaction conditions, repeated sequences and CG content is 

recommended, for the assumed DNA sequencing.. 

The minimal amount of specimen and the corresponding minimal amount of DNA needed for 

genotyping, should be presented. When a quantitaive measurement is done, the range in which 

linearity is retained should be presented. The maximum amount of specimen should also be 

determined when needed. 

3) Calibration of measurement device 

If the performance validation can be done regularly by using a calibration DNA microarray 

which produces a constant signal in a stable manner for the calibration of the device., the 
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adequacy of the calibration microarray should be examined. If the calibration microarray is not 

available, measurements should be evaluated using positive and negative calibrating samples to 

confirm the performance, and this should be noted together with the validation of the DNA 

microarray. In addition, the adequacy of the calibrating samples should be examined. Note that the 

information discussed so far will be necessary for evaluating the DNA microarray and its 

measurement/analytical device as a whole. 

4) Documents about stability 

The storage conditions and expiration date of the DNA microarray should be set, and the 

adequacy of that information should be explained. If any reagents are prepared by the 

experimenter, the method of preparation and quality control should be presented. 

 

(3) Performance 

1) Precision of genotyping 

I. Human genotyping 

! Tests using human specimens should be conducted, and data for both heterozygous and 

homozygous specimens should be presented. 

! If there is a stored specimen with a known genotype, measured data for that specimen 

should be presented. If measurements are taken from a human specimen with an unknown 

genotype, the measured values should be compared with the results from a bidirectional 

sequence analysis using a DNA sequencer. 

! Although it is preferable to measure all genotypes in question using human specimens, it 

is permissible, in cases of low-frequency mutations, to use specimens mixed with the 

mutant DNA or genetically engineered DNA. However, the composition of the mixed 

specimen should be as similar as possible to that of a human specimen. 

II. Pathogen genotyping 

! For instruments that determine the genotype of pathogens, detection data of all the 

genotypes in question should be presented. However, in cases of low-frequency 

genotypes, a pseudospecimen in which a genetically engineered standard preparation is 

mixed with a specimen derived from an uninfected individual could be used as a 

substitute. 

! The precision of genotyping should be confirmed through comparison of the measured 

data with the results from an already-approved IVD or other sequencing method. If there 

are multiple genotypes existing for the pathogen in question, it should be shown that 

specific detection and quantification is possible. 

! Cases of complex infections should be examined, including quantitative measurements. 

Since mutations occur frequently in pathogenic genomes, the effect of these mutations on 

detection sensitivity and genotyping results should be presented, as well as methods for 

dealing with the effects. 
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! The existence of mutations should be considered when setting the signal-to-cutoff ratio 

and the algorithm. 

2) Control material measured with the sample 

Positive and negative controls should be set, and reasons for the selection should be 

explained. Methods of controlling accuracy by means of these controls should be explained using 

the measured data. 

3) Reproducibility and robustness 

Reproducibility of the signals and the genotyping results should be examined by repeated 

measurements using reference materials. Measurements should be conducted at multiple facilities 

to confirm reproducibility. Information on robustness and external quality control should be 

presented when needed. 

4) Countermeasures against contamination and data mix-up 

If the amplification of nucleic acids, such as by PCR, was part of the sample preparation, the 

possibility of misjudgment due to contamination and countermeasures to prevent it should be 

explained using measured data when needed. In addition, tests to rule out sample carry-over 

should be conducted to ensure the adequacy of the countermeasure against contamination. 

Countermeasures to prevent errors in the correspondence of sample information and analysis 

results are needed through data management systems using barcodes or other measures. 

5) Sample preparation 

The quality of the sample can have a great effect on the accuracy of genotyping. In order to 

obtain high-quality DNA and RNA samples, an appropriate method for collecting, storing and 

transporting samples should be set according to the types of samples to be collected and the 

pathogens in question, and the adequacy of each method should be explained. Countermeasures to 

prevent degradation should especially be taken for RNA samples. 

With consideration of the type of sample (blood, saliva, etc.), methods to extract DNA or 

RNA from the sample and to assess the quality of the sample should be presented, along with any 

reference values (amount, purity, level of degradation, etc.). 

The stability of the prepared sample should be explained. Substances that disturb reactions 

(such as triglycerides, hemoglobin, bilirubin in serum, lipids, administered drugs, anticoagulants 

used for sample collection, etc.) should be evaluated beforehand. 

For pathogenic genomes, there is a possibility of contamination by patient DNA and RNA or 

that of the normal flora. Therefore, the possibility of such contamination disturbing the reaction 

should be explained, and a standard for quality assessment of the specimen and sample should be 

provided when needed. 

 

(4) Risk analysis 

Factors leading to human or mechanical errors and nonspecific reactions during operation 

should be analyzed, and methods for dealing with these factors should be presented when needed, 
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by attaching a caution note, for example. The possible risk of misjudgment in diagnosis and 

treatment should be evaluated using literature references. Methods for independently confirming 

genotyping results using different techniques should be actively presented. 
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