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RT-PCR56 01?

One-step RT-PCR@
�One Step RT-PCR (TaKaRa)

�SuperScript Onestep RT-PCR for Long Template (InvitrogenA

+,

+*

,

Two-step RT-PCR@
�RNA PCR Kit (AMV) ver. -.* (TaKaRa)/Ex Taq HS (TaKaRa)

�AMV Reverse Transcriptase XL (TOYOBO)/Ampli Taq (Applied Biosystems)

�M-MLV Reverse Transcriptase (Invitrogen)/Taq DNA polymerase (Greiner)

-

+

+

+

Nested PCR56 01?

�Ex Taq (TaKaRa)

�Ampli Taq (Applied Biosystems)

�LA Taq (TaKaRa)

�KOD polymerase (TOYOBO)

�Ex Taq HS (TaKaRa)

�PCR Master Mix (Promega)

�Taq DNA polymerase (Biotech International)

/

-

,

,

+

+
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�B56 01?

Big Dye Terminator V+.+ (Applied Biosystems)

Big Dye Terminator V-.+ (Applied Biosystems)

CEQ Dye Terminator Cycle Sequencing with Quick Start kit (Beckman Coulter)

Thermo Sequenase Cycle Sequencing Kit (USB)/IRDyeTM 2** v, Terminator Mixes (LI-COR)

2

/

+

+

�BCD�EF56 01?

CENTRI SEP Spin Columns (Applied Biosystems)

Sephadex G-/* (GE Healthcare Bio-Sciences)

DyeEx ,.* Spin Kit (QIAGEN)
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ABI PRISM -+* (Applied Biosystems)

BECKMAN COULTER CEQ 2*** (Beckman Coulter)

LI-COR .,** IR, system (LI-COR)

ABI PRISM -+** (Applied Biosystems)

ABI PRISM -+** Avant (Applied Biosystems)

ABI PRISM -1-*S (Applied Biosystems)
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�����HIV-+������
���������	��
��������� ��
� RNA���������������HIV-+� ,�
	 
!�" #$� ����HIV-+��� ,�%&�
'�����HIV-+ RNA�� QIAamp Viral RNA Kit

(QIAGEN, CA, USA) ��*+�
!�" ,�� gag (-.
�/�0 .+,��� /**�)� 1�2-�3 (PR, -.�/
�0 +��� 33�)� 4�56� (RT, -.�/�0 +�
�� ,0*�) �7�8�9�:; +.-kb�DNA����
RT-PCR�+��!�" RT-PCR<� Superscript One-Step

RT-PCR (Invitrogen, CA, USA)� K+ (/�-AAG GGC TGT

TGG AAA TGT GG--�)� U+- (/�-CCC ACT CAG GAA

TCC AGG T--�) 1=>?���*�" Nested PCR< LA

Taq (Takara, Shiga, Japan)� INF-ApaI (/�-TGC TGG GCC

CCT AGG AAA AAG G--�)� INF-NheI (/�-TCT GGC

TAG CCC AAT TCA ATT TTC CCA C--�) 1=>?��
�*+@A�" ��!�DNA< ApaI (Takara)� NheI

(New England Biolabs, MA, USA) BC�!� ��D�
ApaI�NheI���HXB,E������BF� pSUM3,*)

(National Cancer Institute,G��H�  IJK��L!!
+*�M*�) �"NOPM" ,*B� Lipofectamin (In-

vitrogen) ��*+�  
!�E������� .*�Q�
RST�U�MT-,V#�7�8$%!�" V#< +*�
WXY'&�:; RPMI+0.*��*+� /� CO,'(�
-1ZB)*!�" 7�8$%� .+[� *., ml�)*\&
�� /]+*.^�..2 ml�MT-.V#�_!� `�� -+a)
*[� X>Sb�:;)*\&�cd!� e2*ZB,-!
�"

HIV-+ RNA���
HIV-+.8�/f0 (,-,***]g, +ga� .Z) �hi1
j`k� PBS (e) �h�23� ,c@A�" ,�1j4�
+** ml� PBS (e) �l5!� - U�mnoYpqr�s
-�3 (Nippon Gene, Tokyo, Japan) �6t!+ -1Z� +/

7aDNA7uC��@A�" v�[� ,-,***]g, +ga�
.Z�8wxBf0!� 1j4� PBS (e) B23!�"
RNA< QIAamp Viral RNA Kit��*+�
!� ,]+*.

Qy�9�HIV-+ RNA� , ml PBS (e) �l5!+e2*

ZB,-!�" :�!�HIV-+ RNA���z=>->b
{|�};!� +/��~<=!�" #�� HIV-+ RNA�
Qy�9<Nagai�,+) �>?��*+p-S�>� PCR

�+@A!�"
HIV-+���������
7�8�������<� �BE������ �B��
�C����� HIV�AIDS�����DE� 2��� F>
�G��� .��� v!+HaI����� +��B��
!�"���B<� HXB,�#�<NL.�-��-.�/J
K{� uL!�-.�/JK�M�!� ����-.�/
N���*+< International AIDS Society-USA (IAS-

USA) panel, version March/April ,**/,,)���*+A�!
�" �����<� �����h�v�O�-.�/N�
��!���P��� ��!�1=>?����JK� T
s�U�R�s =�� v!+uL!����h�-.�
/JK�P��¡¢�" �����P�`D�-.�/N
�<£I�C�����uL�	��¤{!+Q¥!
�"

� , 
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(�) (a) �>¬�SA�Ts�U�R�s =��hA+
RA¦§¨©`D�T
HIV-+���� #+� PR7�8�9�+� �� E<�U-®!+*�*-.�/ D,3N�P�!+*

�" ©D<� V¯B�!� A (WX) ��>¬�Y °S{RA!�©{�hiuL�
A���BF
�"
(b) Ts�U�R�s =�\�±��>¬Y °S�hA+
RA¦§¨©`D�T
(�) Y���Ts�U�R�s =��uL!�©{�hA+
RA¦§¨©`D�T
p²�b1=>?���*+��Ts�U�R�s =�<Z�BFi� -.�/�0 3/�< TGC

{�³�R�B§+*�" ��´µ�$� Y���Ts�U�R�s =��uL!� TGG{
R�!
+*� (�� F)"
(�) [��\��¶]�·¸!+*� PCR1=>?���*�©{�hi� 
RA¦§¨©`

D�T
Gag7�8�KQE¹º�R�9^�¨§�»_�hi� DRPRO-1=>?�� -�`�¶a¼·¸

!+*�" »_JK�V¯B�!�"
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>��5 RT-PCR8.& nested PCR������!��

?!�� 
?@��AB���C��!�� '(��)
*+,-� +�>��5
�������� !"#�$%
D��0CE���HIV-+FGHI�JKE��=

� ,�>��5 HIV-+L�
 #+�MN��� �FG
HI�J=O�PKE������-� +/��Q 2���
42� #,�R��- +/��Q 1���4/�5ST��F
GHI�JUV�W���X��R��� �����"#
�$� YZL��[\Z]#^� 8.&'(���FG
HI���[_��=A��� V�W=`abT��cd
=)���5

HIV-+L�
 #+� PR	<�- -R��efgFG
HI�J hL0-P, A1+T, V11Ii j� S�k�FGHI�J
U /R hV-I, E-/D, S-1N, R.+K, K1*Ri lm��� h�
, haii5 3��-T�C 2R�FGHI�J=O�P�n
����U� o2 0����n�-V�U4/�5 pq�
�-� �� A- A1+T= A1+Vj��� N� B- V-I=
I-Vj��S�r��n����5 T�C���UE�
�DNA8.&FGHI�[_���-�JUO�PKE
���� Tj0C� T�V�-�nstuv�wx�V
2j�y��5 �� Ej F-� �L�
�-lm�1�
FGHI�JD,3Nj C3/W=�n����5 �� E�
V�-� YZL��[\Z]#^�Ez��{Z���H
�|}]~�Ucd�4/� h6 , h�i haii5 �� F-�
w�. ��=���1�� ��)*�. �����
)*��=���� 0R� O��)*�������"
#�$=���)*��=������ h6 , h�ii5 �
�GjH-��aPJ1 FGHI�J=�n��5T�
-� nested PCR����[\��"#�$ hDRPRO-

-i U����4/�Tj�bd��� h6 , h�ii5
HIV-+L�
 #+� gag�
�L��FGHI�� .1*

�0C .12� hKQE��[=M�i���� '(��
����./�DRPRO-�����-������5 T
�Tj0C� DRPRO-=��� PCR�-HIV-+L�

#+� PR	<�DNAy =9�� Tj-��!�
4/�5
L�
 #+� RT	<"�-� /R��efgFGHI
�J hA0,V, V1/I, F11L, F++0Y, Q+/+Mi j� S�k /R

�FGHI�J hS02G, T03V, E+,,K, Q+31E, R,++Ki U
lm��� h� , haii5 +.��-T�C� +*FGHI
�J=O���n����5 �� C-� -R�FGHI�
J� S02G, Q+31E, R,++K�R��� DNA8.&FGHI
���[_���-O�PKE������00�C��
K�� ¡�ns�-T�C��J=¢£���10/
�5

HIV-+L�
 #,� PR	<�- .R��efgFG
HI�J hL+*I, L0-P, V11I, L3*Mi j� S�k�FGHI
�JU .R hV-I, I+/V, S-1D, I3-Li lm��� h� ,

hbii5 +,��-T�C�FGHI�J=O�P�n��
��U� ��D, E, F��n�-V�UMN����5 �
�D-� '(��[_���-FGHI�� 3*��	�

 ¤ATG¥ =O��KE����U� #$¦�FGHI
[_���- L3*M=�n���10/�5 �� E-� L
�
 #,�lm�1�FGHI�J E-.K=�n���
�5 T�-YZL��[\Z]#^�Ez��{Z���
H�|}]~��./�`abT������4/�5 �
� F-� YZL��[\Z]#^U%����Tj�.
2� L�
 #,�lm�1�FGHI�J R.+K, T30S

=�n����5 �C�� YZL��[\Z]#^�z�
�� §�1H�|}]~��.2FGHI�J L+*I=
L+*L�Sj�n���� h6 , h�i hbii5 T�¨L-�

?&©¦�� ABª'�(&©�«��¬}®LZ¬
���¯°U�±��4/�Tj�bd��� j�y�
�5
L�
 #,� RT	<"�-� /R��efgFGHI
�J hM.+L, T03S-SG²)� G+3*A, L,+*W, T,+/Yi j�
S�k� ++�FGHI�J hV-/T, T-3A, K.-E, E+,,K,

I+-/T, R+1,K, D+11E, Q,*1H, R,++K, L,+.F, K,-2Si U
lm��� h� , hbii5 +*��-T�C +0FGHI�
J=O���n����5³*� ��G, H, K, L, N0C�
�ns�V2U4/�5 N�� ��GjH�V��R�
��4 U� ����"#�$�´µ��¶�.2��
G-FGHI�� +�0C -3��	<=� ��H-FG
HI�� +,,�0C +-/��	<=9�� TjU��!
�4/�5 S���� ��G- V-/Tj T-3A, ��H-
E+,,Kj I+-/T=�n���10/�5 ./�� ��G

jH�V�-+·¸¹ºj��5 »�� ��K-� T03S-

SG²)�J=O�PKE����U� �efg�-1�
FGHI�Jj���n����5 �� L-� K,-2S�R
��FGHI[_���-O�PKE��� ���¼�
C��ns�¢£���10/�5 N�� ��N-L�

 #,� RT	<"�lm���1�FGHI�J I-+T

=�n��82� T�V�-L�
 #+� PR	<"�
�� EUbT��V2j,��4/�5
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Objective : Most laboratories in Japan are performing the HIV-+ genotypic drug-resist-

ance testing with their in-house methods based on the one developed by National Institute of

Infectious Diseases. However, the quality of their methods has never been assessed. In this

study, we aimed to investigate the accuracy and reliability of the testing performed in +/
laboratories in Japan.

Materials and Methods : We assessed the accuracy and reliability of the in-house testing by

sending two standard HIV-+ RNA samples to +/ voluntarily participating laboratories and by

analyzing the reported results.

Results : The assessment revealed that the quality of HIV-+ genotypic drug-resistance

testing was very high (31.-� accuracy). But there were sources of error, including human

errors, poor electrophoregrams, and use of inadequate primers.

Conclusion : We proposed troubleshooting procedures to improve the quality of drug-

resistance testing in Japan.

Key words : AIDS, HIV-+, genotypic drug-resistance testing, control survey
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