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�� ƔƛǭĄęÔlưŋ�

� ¤ŇJmĬ HIV ƹlĂÚ¶ƂƌŮ(cART)Nx]�zÈƊ�Êgf�r(HIV)ĥŘƯlifs

lƍƋaǰR8h2êƲhMcC2&Ŵ¬ĥŘƣƱmĵǴ:_M-CXśŬJ3M-'A8J

Ǚĕ&Ŵ¬ĥŘƣƱÍlgf�rƍſaƹÚJÎŰĢã:@&A_\a cART ZƣƱÂċĢ T
ƣƱ(CTL)lÃ3Nx]ĵǴ>^&“Shock and kill”h-.śŬĨƇ2ĸ7\_C'A_N°-&

ÎŰĢãaǊĐ>^ƹÚ(Latency Reversing Agents, LRAs)lķƢM\RNÎŰĢã�j}s�l

ǃŉaX;>Ɣƛ2Ê�ƆJƞÝƎNƻ`_I-^'<N<M2\&ſŻJmŴ¬ĥŘƣƱl

ÎŰĢãaĈÊNǊĐ>^NmƴcI-M-'8_Nm&)Ŵ¬ĥŘ×ğ*Nǯ�>^č��g

f�rõąlģþ2łŹƎJI]&AlÊǑ2őaŉ\NhMcI-M-8h2�õ<I-^' 
� 88ĿĕJ HIV lŴ¬ĥŘħƜ�ƧįN0S^õ

ąlŃCM¿ƿh<IHIVld�wt�rǫÀN\

ǕÏ:_I4^ RNA(AS RNA)2ůƐ:_^x.N

McI-^(� �)'gag Z env, tat Mi&ņƓl HIV õ

ąmÊI HIV m��(��gf�r)lt�rǫÀN

\ 5’ LTR lǕÏŰĢNxcIƍſ>^'�ń&Œ AS 
RNA m 3’LTR lǕÏŰĢJƍſ>^'űǣƯ\m8

_sJN&HIV ƃŕ AS RNA lÊǬǦÓaŉ\NN

<&AS RNA 2t�rǫ RNA lƍſaĪ×>^8ha�ƆNÆȁSIŉ\NN<C(Kobayashi-
Ishihara et al. Retrovirology, 2012)'sC Scripps Ɣƛĩl Morris ľĴll���2űǣƯ\lĹ

¸<CœŁaƂ-I&AS RNA 2 HIV lǕÏai�qh~yexkNĪ×>^õąJI^hþ

ð<C'AS RNA N\m HIV ŚǮJȃĖN½Ć:_C&Anti-Sense Protein (ASP)2ƭǆ:_^8

h2Ɠ\_I-^'èÉÆƔƛƯ\ll���NxcI&Ơ 34%lĥŘƯJ ASP NĎ>^ CTL
ZĬ´2ŜÑ:_^8hN\&ĥŘƯJĊǶN ASP 2ƍſ<I-^8h2ƾ§S\_I-^ 
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(Berger, Meyerhans et al. J.Virol, 2015)'ASP lţƲmőa�ŉJI^2&AS RNA lgf�rĪ

×Ʋm RNA Ƴ´lţƲNx^YlJI]&ASP mgf�rĪ×Nmǯ�<M-hƮ/I-^' 
� ÆƻƔƛlƦŗN\ HIV ĥŘ T ƣƱŚǷöN0-I&AS RNA lƍſ���mt�rǫ RNA
lƠ 1/100H1/2500 JI^hǁƚY\_&Alƍſ���l³:N\&AS RNA æR ASP lƁ

ƀćƎţƲǇº2Ǹƶ<I-^'źNĝŕl AS RNA ƔƛJmĥŘƣƱǷöÊ´l AS RNA ƍ

ſǩht�rǫ RNA ƍſǩaŨǖ>^8hJ AS RNA lţƲaķū<I3C'<N<M2\&

Ch/ƣƱŚNĎ>^ĥŘJY&¾ElƣƱNxcIt�rǫ RNA lƍſ���mǾƸNƉ

M^CX&AS RNA N0-IY�ǥlĥŘƣƱJǳĉƎNƍſ<I-^lNY<_M-'ds

]&¤ĜlƔƛǞĒlCXNmŴ¬ĥŘħƜ�ƧįǠƗN0S^t�rǫ RNA ƍſh AS RNA
ƍſlǯ»a¾ElƣƱ���Jĳ/^8h2ĠǻJI^hƄǏƯmƮ/C' 
�

� �ǅlưŋN\&AS RNA l HIV Ŵ¬ãN0S^ěÜhAl�j}s�aŉ\NN<&ŃC

M HIV ĥŘƋŬƌĨƇNdM2^ýƕƎƓǁaĞ^' 
 
�� Ɣƛ�ǎřĊŅŻŭ�

 
(1)  ƥtĺ/���u�gf�r(rfl-HIV)aÖƂ<C AS RNA lƍſàĦhţƲǃŖ 

� űǣƯm©ÙN\èÉÆƔƛƯhlÌíƔƛJŴ¬ĥŘħƜ�ƧįǠƗN0S^t�rǫ

RNA ƍſh AS RNA ƍſlǯ»aķƢ<I3C'ę��qhkzJmt�rǫæRd�wt

�rǫ RNA lǕÏ���aƉM^ƺÇ���u�J�}u�J3^&ƥtĺ/ HIV (rfl-HIV)
aµÑ<C'Œgf�rmǨƁû HIV hǿ±<CƍſàĦh AS RNA lţƲa½į<I-C'

T ƣƱŚNĎ>^ rfl-HIV ĥŘĊȂlƦŗ&HIV Ŵ¬ĥŘƣƱNm AS RNA aƍſ>^Ylh

ƍſ<M-ƣƱƬlȇdNÒǿJ3^8h2ÒNcC'ŌNA_\ȇƘlŴ¬ĥŘƣƱaƹÚ

JØŵ>^h&AS RNA ƍſŴ¬ĥŘƣƱlÎŰĢã���mƸ<4³NcC'ĝcI&AS RNA
m�Ė��gf�rN\ǕÏ2:_^ht�rǫ RNA lǕÏ2Ī×:_&ÎŰĢãa��x

k>^ţƲ2I^hƖó:_C'ŒƦŗashX&Frontier Microbiology ǉNƍƽ<C(ǺƐ 6, 
ŝƩ 1)' 
 

(2)  AS RNA lǕÏ×ğƟlǃŖ 
� ��qhkz (1)lƦ

ŗ&AS RNA mŴ¬ĥŘ

ƧįNǒŽ<I-^8h

2ŉ\NhMcC':\

N AS RNA 2 HIV ĥŘƋ

Ŭƌu�mxzhM].

^8h2Ɩó:_C'·

/n&AS RNA lǕÏa

ƹÚƝJĪ×>^8h

J”shock and kill”lßž

aȃX^8h2J3^N

Y<_M-'I^-m&ƹ

ÚƝJǜN AS RNA lǕ

ÏaǊĐ<&Ŵ¬ĥŘƣ

ƱlÎŰĢãaŪ ƎN

"ď=ǘX^#8h2J

3_n&ſùl cART N

hcIN`^ŬƌhM^NY<_M-'ĜƯlŬƌĨƇm”block and lock”ƌŮh<IV4Ǚĕ 
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ĸ7\_&ŏßMƹÚlķƢ2ĄscI-^'ş<I&űǣƯm AS RNA lǕÏ×ğlǃŉN

ǧǀĢaĥ=&Œ��qhkzaĄà<C' 
� 8_sJlűǣƯlƔƛƦŗ&HIV LTR ����u�l AS RNA ǕÏŰĢmt�rǫ RNA
lǕÏŰĢl 1/3 ƗĖJI]&sCçńhY NF-kB ŰĢN¹ĆƎJI^8h2ÒNcI-^

(Kobayashi-Ishihara et al. Retrovirology, 2012)'PMA Z TNF-a&HDAC ǱċƹJI^ SAHA h-

cC HIV ÎŰĢãƹNxcI AS RNA lǕÏŰĢY¼Ǟ:_^8hYŉ\NJI^'<N<

M2\�ǥlŴ¬ĥŘƣƱ<N AS RNA aƍſ<M-(ǺƐ 6, ŝƩ 1)'�dlêƲĢh<I&

HIV ��gf�rlƥtǘtǥ²(f�yl��p��ofz)lǢ-2Ěǹ<I-^hƮ/\

_^' 
 
� Ǚĕ&èÉÆlƔƛl�

��Jm B-HIVE h-.

ŃCMǃŖŮaǭƍ>^

8hJ&f�yl��p�

�ofzNxcIŴ¬ĥ

ŘƧįl¥ƥt2ƉM^

8 h a ŉ \ N N < C

(Chen, Meyherhans et al. 
Nat. Struct. Mol. Biol. 
2017)'A8JűǣƯmŒ

ǃŖŮaġƂ<I&AS 
RNA l 
ǕÏ2f�yl��p�

�ofz¹ĆƎNïNa

ŜǄ>^'B-HIVE Jm&

gf�rm��N 
20 bp l��v�MǦÓ(��n�{ǦÓ)aįcCƥtĺ/ HIV(HIVBCD)aÖƂ>^8h2ǪJ

I^'HIVBCDaƣƱNĥŘ:@CĜ&Œ��n�{ǦÓap�ki�r>^8hNx]&ĥŘ

ƣƱǷö�l¾Elgf�raǛǔ>^8h2J3^(÷ 2)'ŒƔƛJm&Jurkat TƣƱNHIVBCD

aĥŘ:@&Œgf�rNĻǗ:_C GFP ƍſ���aYhNŴ¬ĥŘƣƱƬ(GFP ǵĢƣƱ

Ƭ)a cell sorter JÒƅ<C(÷ 3)'Ğ\_CƣƱƬašEMÎŰĢãƹÚJÐƪ<CĜ&m��

DNA h RNA aĭÑ<C'ę DNA h RNA aA_B_âĮƎNp�ki�r>^8hNx]&

��gf�rlf�yl��p��ofz&0xRAl��gf�rl AS RNA lǕÏŰĢǃ

ŖaǈtC'<N<M2\&AS RNA ap�ki�r>^8h2J3MNcC'ƀƃh<I&

GFP ǵĢƣƱƬlĥŘƣƱž2ȃEĿ��t�zJI]&AS RNA ƍſ���2ŞXI³-8

hNIcC'Œļôŷh<I&(1)l��qhkzJÖƂ<C rfl-HIV N��n�{ǦÓaĲÉ

<&AS RNA ƍſƣƱƬaŶƨ>^ńŮ2İ7\_^'<N<M2\&ŒűǣŐǮÍNǡħ>

^8h2J3MNcC' 
 
   (3)Ńǂ HIV restriction factor líĉæRţƲǃŖ 
� ĥŘƯ´Íl�ǀMŴ¬ĥŘlÿhMcI-^mťŐ CD4+T ƣƱJI^'ŒƣƱlƧį�

ĀŦNm IL-7 Z IL-15 Nx]¼:_^&Homeostatic ProliferationȄHSPȅ2ǧǀMěÜaŗC<

I-^8hN\&ŒĀŦƟ2 HIV Ŵ¬ĥŘNær>ĚǹaǎTC'űǣƯ\m&HIV ĥŘť

Ő CD4+T ƣƱa HSP Ŕª�&I^-mĬäØŵŔª�(T ƣƱØŵ+IL-2)JüȀ<C'AlƦ

ŗ&HSP üȀ<CťŐ CD4+T ƣƱJm HIV 2ÎŰĢã<N4-8h&:\N HIV lǕÏĜ

Ī×Nǯ`^ţŠ2Ę4Ã-I-^8h2Ɩó:_C(Tsunetsugu-Yokota et al., 2016)'8lƔƛ

ħŗaèSI&ę��qhkzJmilx.Mč�õą2 HIV lǕÏĜĪ×NǒŽ<I-^l 

�3. HIVBCD�����
���	

Infection
GFP+

1st SortingHIVBCD

DMSO (mock) 0.001%
PMA 5 ng/mL
SAHA 500 nM
Bryostatin-1 15 nM
Prostratin 2.5uM
JQ-1 500nM
Panobinostat 50nM
Disulfiram (DSF) 500 nM

Jurkat cells

4 days

GFP+ GFP-
Expansion for 11days

2nd Sorting

24 hrs.

14 days

*Reactivation

Analytical 
FACS

Reactivation*2.5x106 cells

B-HIVE

GFP-
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NaǎT^8haƐƎh<C'A8J&1. RNA-seq Nx^ HIV ×ğõąl¿ƿǤ¯ąl 
źĉ&æR 2. ¿ƿǤ¯ą Schlafen12 (SLFN12)Nx^ HIV ǕÏĜĪ×�j}s�lǃŉaƻc

C' 
� ƐƎ 1 lCX&HSP üȀ<CťŐ CD4+T ƣƱlz��rk��z��ǃŖaƻcC'Ĭ

äØŵüȀ<Cÿìlz��rk��z��NĎ<&648 Ǥ¯ą2Ä²Nƍſ�ň<I-^8

h2ÒNcC'Al.E&HIV ×ğõąl¿ƿh<I SLFN12 NƒƐ<C'ŒǤ¯ąm SLFN
Ǥ¯ąƬNē<&8lǤ¯ąƬNē>^¦lǤ¯ąNmĬgf�rŰĢaįdYlYíĉ:_

I-CCXJI^' 
� ŤNƐƎȇlCX&SLFN12 aǠÛƍſI^-m�xkvg�<C HIV ĥŘƣƱŚaƂ-I&

HIV ×ğ�j}s�aǎTC'ŒƔƛƦŗ&SLFN12 mźĉl tRNA aÒǃ>^8hNxcI

HIV u��kǓlìħaźƉƎNĪ×<I-^8h2`NcC'ſù&ǐŀīƙlųÁaǞX

I-^' 
 
 

3. ħŗlƍƽŻŭ 
� Ùǚlǝ]&��qhkz(1)lƦŗashX&Frontier Microbiology ǉNƍƽ<C(ǺƐ 6, ŝ
Ʃ 1)':\NŒǐŀlƦŗaĂ4l£NƓcIY\.CX&���g��c��ăćl���

��qNǐŀǃǌaƷǋ�r�f�ǋ�ju��}�ǋNIƍƽ<C(ǺƐ 9 åŸ)' 
 ��qhkz(3)lƔƛħŗaøǶć®NIéǼƍƽ<C (11th International meeting of Global 
Virus Network)' 
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