
 

� ȑĖ 

 

 

 

 

 

 

 

 

microRNAʚʫʮɀ��ƒžLÙłľʛȁĴ 
 

 

 

 

 

 

 

ĳ��� Ęɦ�Qïƥ�Ɯƭƥ 

˰˖ʶʽ˸˄˝˯­đ 

RNAłǟƜƭFɈ 

 

ŝȖ ɘß 

  



 2 

Ɩń 
 
Ɯƭǜģ (p3-20) 
1-1. °F� RNAʛƃnïłľ (p5) 
1-2. �įɌ RNAʛ Ago ˑ˼ˠˁțʡʛƬʦȪʦ (p7) 
1-3. ˉ˲˩˺˼ˑ˼ˠˁțʛ5ɾ(p7) 
1-4. �įɌ RNAʛ�įɌY (p8) 
1-5. ʾʷ˘Ɍʛȿ÷łľ (p10) 
1-6. Ago ˑ˼ˠˁțʛľȳ (p12) 
1-7. °F� RNAʚʫʮŀƓɀ��ƒžõL (p14) 
1-8. GW182ʛłǟ (p16) 
1-9. miRNAʚʫʮɀ��ƒžõLłľ (p18) 
1-10. miRNAʚʫʮ poly(A)ɌFȁłľ (p18) 
 
IƲ     miRNAʚʫʮɀ��ƒžLÙʜ PABPɡ'�Ɠʖɷʮ (p21-54) 
2-1.     ȋɭƹ@ʚɻʂʮ miRNA'�Ɠʙ poly(A)ɌFȁfàʛAľƺ (p22) 
2-2.     poly(A)ɌʛFȁʜ PABPɡ'�Ɠʖɷʮ (p26) 
2-3.     PAPɽ poly(A)Ɍʛ�ɍʲ+ȵʉʮ (p30) 
2-4.     poly(A)ɌʛFȁʗʜźƱʇʏǄƼʙǙȈõL (p33) 
2-5.     Ago1-RISCʚʫʮǙȈõLʜ PABPɡ'�Ɠʖɷʮ (p35) 
2-6.     GW182@ʛǻĔ˘˰ʷ˼ɽ poly(A)ɌFȁȎ¯řäʲþʓ (p37) 
2-7.     GW182ʛĘʏʙłǟä˘˰ʷ˼ (p40) 
2-8.     GW182ʜ=ɍʛ˅˼˕ˁˋ˗ʚɻɸʕĨ�ʛřäʲƒĉʉʮ (p40) 
2-9.     GW182 ʲ�ʇʏǙȈõLʜ PABPɡ'�Ɠʖɷʮ (p42) 
2-10.   ǚ« (p44) 
 
ⅡƲ    miRNAʜǻĔʛƌʙʮǊȠʲ�ʇʕɀ��ƒžʲõLʉʮ (p55-93) 
3-1.     Ago1-RISCʜ GW182ɡ'�ƓʚǙȈõLʲÊɾȝʄʉ (p57) 
3-2.     GW182ɡ'�ƓʙǙȈõLʛȋɭƹ@Aľƺ (p61) 
3-3.     GW182ɡ'�ƓʙǙȈõLʜ CCR4-NOTǻn"ʲÞǼʗʇʙɸ (p64) 
3-4.     Ago1-RISCʜ GW182ɡ'�ƓʚǙȈɏ�ŋɖʲɒ¦ʉʮ (p67) 
3-5.     Ago1-RISCʜ eIF4A'�ƓʙǙȈɏ�ŋɖʲɒ¦ʉʮ (p71) 
3-6.     GW182ΔC(1-592)ʜ GW182ɡ'�ƓʙǙȈõLʲɒ¦ʉʮ (p75) 
3-7.     GW182ʜ Ago1ɡ'�Ɠʚ poly(A)ɌʛFȁʗǙȈõLʲÊɾȝʄʉ (p77) 
3-8.     GW182ʜǙȈɏ�ŋɖʲɒ¦ʉʮ (p81) 
3-9.     ǚ« (p83) 
 
ⅢƲ   miRNAʜǙȈɏ���ǻn"ʛÐïʲɒ¦ʉʮ (p94-119) 
4-1.     UV ˁ˺ˋ˷˼ˁʚʫʮǙȈɏ���ʛĺE (p96) 
4-2.     Ago1-RISCʜ eIF4AʛȁɛʲÊɾȝʄʉ (p101) 
4-3.     ȹOɉʛ eIF4Aʜ Ago1-RISCʚʫʮǙȈõLʲýöƓʚɒ¦ʉʮ (p107) 
4-4.     GW182ʜ eIF4E, eIF4AʛȁɛʲÊɾȝʄʉ (p110) 
4-5.     ǚ« (p114) 
 
ⅣƲ   ǐnǚ« (p120-132) 
5-1.     ǻĔʛõLǊȠʲ�ʇʏȢBÖLÙłľ (p120) 
5-2.     WŷʗĹŷʛ miRNAǊȠ (p126) 
5-3.     GW ˑ˼ˠˁțʲ�ʇʏɀ��ƒžLÙ (p128)  



 3 

Ɯƭǜģ 

 

ɱ �����������������������������������

��ɇǼʙÓPʲĵʏʇʕɸʮɳmicroRNA (miRNA)��	
������� 22

��ƪÈʛ°F� RNA�������������������������

���������������ɳmiRNA ʛƒǽʜɲFireɲMello ʬʚʫʮ RNA

ÁŢʛƒǽ(Fire et al., 1998)ʫʭ�MʚȽʮɳǒǲʛIĬƒƃʚʜɲȢB��

ʖɷʮ lin-14 ɀ��ʛƒžɽȾGʙˑʷˮ˼˂ʖõLʆʯʮÞǼɽɷʭ (Ambros 

and Horvitz, 1987; Ruvkun and Giusto, 1989)ɲlin-4ɀ��ɽʍʛLÙʚɑ

ʱʮʄʗɽƚʬʯʕɸʏ (Ambros, 1989; Arasu et al., 1991)(� 1-1A)ɳ

miRNA ʜɲlin-4ɀ��ɽ˅˿˘ʉʮ lin-14 mRNA ʚ¬ʇʕƘǹƓʙ@�ä°F

� RNA ʗʇʕɲ1993Ãʚʜʈʨʕƒǽʆʯʏ (Lee et al., 1993; Wightman et 

al., 1993)(� 1-1BɲC)ɳʍʛÖʛƜƭʚʫʭɲmiRNA������������

�������������������������������������

�Ġʬɼʗʙʒʏɳž�ʖʜɲƙĸƃŷʚÅʀ,�ʆʯʏɀ��ƒžõLłľʗʇ

ʕɲʍʛƃŷ�ƓɇǼäɽÅʀiʂ<ʯʬʯʕɸʮɳ�ęʖɲmiRNA ɽÊɾȝʄ

ʉɀ��ƒžõLʛȌǇʙF�łľʜĭȁĠʖɷʭɲʍʛƀȁʜɮʀʣʘȵʳʖ

ɸʙɸɳ\�Ɠ3ɢɼʬʩɲmiRNA ʛ5ɾʲȾGʚLÙʉʮʄʗʚʫʒʕǣÆà

ƅʲƖÿʉWɾɽȫÃãȲʚɯʥʒʕɻʭɲʍʛ�ǉʦʛȁĠɽGʚÔʑīʥʯ

ʕɸʮɳ 

ɱ miRNA ɽłǟʲƒĉʉʮʏʨʚʜɲǻĔʛˑ˼ˠˁțʗǻn"ʲÐïʉʮʄʗ

ɽÞǼʖɷʮɳʄʛ RNA-ˑ˼ˠˁțǻn"ʜ RNA-induced silencing complex 

(RISC)ʗxʝʯʮɳʍʛľï��ʗʇʕ�ÝƓʙÓPʲĵʏʉʛɽ miRNA ǋn

ˑ˼ˠˁțʖɷʮ Argonaute (Ago)ʗɲAgoǋnˑ˼ˠˁțʖɷʮ GW182ʖɷʮɳ

±ʙʀʗʩʄʯʥʖʛƜƭɼʬɲmiRNA ɽ poly(A)ɌʛFȁʲÊɾȝʄʉʄʗʖŀ

Ɠ mRNA ʛ��£YʲȎ¯ʉʮʗʗʩʚɲǙȈʍʛʩʛʲɒ¦ʉʮʄʗɽĠʬɼ

ʗʙʒʕɸʮ (� 1-1D)ɳmiRNA ɽʄʯʬʛłǟʲƒĉʉʮʏʨʚʜɲGW182 �

ÞɥʛÓPʲúʒʕɸʮʗǚɺʬʯʕɸʮʩʛʛɲʍʛF�łľʚɑʇʕʜƘfʉ

ʮĿɴʙ˱˖˸ɽćzʆʯʕɻʭɲņƟʙƀȁʜȷɴʗʇʕȵʳʖɸʙɸɳ  
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� 1-1.ɱ lin-4ʚʫʮ lin-14ɀ��ʛƒžõL 
(A) ǒǲʛƒƃȹƪʚɻɸʕɲL1Ĭɼʬ L2ĬʡʛƩǵʚʜ lin-14ɀ��ʛƒ
žɽȾGʙˑʷˮ˼˂ʖõLʆʯʮÞǼɽɷʮɳlin-4ɀ��ɽʍʛLÙʲlʮɳ 
(B) lin-4ɀ��ʜɲ24��ʛ°F� RNAʲ˅˿˘ʉʮɳ 
(C) lin-14 mRNA 3´UTRʜɲ lin-4ʚ¬ʇʕɂFƘǹƓʙŀƓɃHʲ̋˽òʩʓɳ 
(D) miRNAʜ poly(A)ɌʛFȁʗǙȈõLʲÊɾȝʄʉɳ 
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1-̅̃°F� RNAʛƃnïłľ 

 

ɱ °F� RNAʖɷʮ miRNA ʗ small interfering RNA (siRNA)ʜɲʍʯʎʯƌʙ

ʮƃnïȹƪʲǊʮ (� 1-2)ɳmiRNA ʜ˄˝˯ʚ˅˿˘ʆʯʕɻʭɲRNA 

polymerase IIʚʫʒʕ primary miRNA (pri-miRNA)ʗxʝʯʮɍɸ˧ʵˣ˼�ʛ

Mɬ"ʗʇʕȢBʆʯʮ (Cai et al., 2004; Lee et al., 2004a)ɳ ĸ@ʖɲ

Drosha ʗxʝʯʮ RNaseIII�ˑ˼ˠˁțɽ pri-miRNA ʲGėʉʮʄʗʚʫʒʕɲ

60-70 ��ƪÈʛ precursor miRNA (pre-miRNA)ʗxʝʯʮ�ɐ"ɽƃïʆʯ

ʮ (Lee et al., 2002; Lee et al., 2003)ɳpre-miRNAʜ Exportin-5/RanGTPʚ

ʫʒʕǇǞțʡȨȮʆʯ (Yi et al., 2003; Bohnsack et al., 2004; Lund et al., 

2004; Zeng and Cullen, 2004)ɲRNaseIII�ˑ˼ˠˁțʖɷʮ Dicer-1ʛ�ț

ʗʙʮʄʗʖɲ21-23 ��ƪÈʛ miRNA �įɌ (miRNA/miRNA*)ɽƃʦEʆʯ

ʮ (Grishok et al., 2001; Hutvagner et al., 2001; Ketting et al., 2001)ɳ 

ɱ �ęʖ siRNA ʜɲɻʩʚʸʷ˸ˋʚƇĲʉʮ��äʛɍɸ�įɌ RNA  

(Galiana-Arnoux et al., 2006; Wang et al., 2006)ɲɷʮɸʜɲ˄˝˯�ʛ˗˶

˼ˋˬː˼ʪfÚɃHʚƇĲʉʮɍɸ�įɌ RNA ʲMɬ"ʗʇʕƃʦEʆʯʮ 

(Babiarz et al., 2008; Czech et al., 2008; Ghildiyal et al., 2008; 

Kawamura et al., 2008; Okamura et al., 2008; Tam et al., 2008; 
Watanabe et al., 2008)ɳʄʯʬʛMɬ"�įɌ RNA ʜɲǇǞțʚɻɸʕ

Dicer-2 ʚʫʮGėfàʛ�țʗʙʭɲ21 ��ƪÈʛ siRNA �įɌɽƃʦEʆ

ʯʮ (Zamore et al., 2000; Bernstein et al., 2001; Lee et al., 2004b)ɳ@�

äʛ�įɌ RNAMɬ"ʚƇĲʉʮ siRNAʜɲ�ʛʩʛʗ[Jʇʕ endo-siRNA

ʗxʝʯʮɳ 
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� 1-2.ɱ ˉ˵ʸˊ˵ʸ˟ʺʚɻʂʮ°F��įɌ RNAƃnïȹƪ 
Drosha ʜ Pasha ʗxʝʯʮˠ˿˗˙˿ˑ˼ˠˁțʗǻn"ʲÐïʉʮʄʗʖɲG
ėfàʛVżʗņƟäɽ+ȵʆʯʮ (Denli et al., 2004; Gregory et al., 
2004; Han et al., 2004)ɳoĿʚ Dicer-1ʜ LoqsɲDicer-2ʜ R2D2 ʗǻn"ʲ
ÐïʇʕGėfàʲǵɹɳLoqs ʚʜǻĔʛʵʷˏˤʻ˿˯ɽ��ʇʕɻʭɲLoqs-
PA ʗ Loqs-PBɽ Dicer-1ʚǋnʉʮ (Forstemann et al., 2005; Jiang et al., 
2005; Saito et al., 2005)ɳ Dicer-2 ʚʫʮ endo-siRNA ƃnïȹƪʚʜɲ
R2D2ʖʜʙʀ Loqs-PDɽÞǼʖɷʮ (Okamura et al., 2008; Hartig et al., 
2009; Zhou et al., 2009; Miyoshi et al., 2010a; Hartig and Forstemann, 
2011)ɳ 
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1-̆̃�įɌ RNAʛ Ago ˑ˼ˠˁțʡʛƬʦȪʦ 

 

ɱ miRNA/miRNA*�įɌɲɻʫʟ siRNA�įɌʜ 5´ĮƳʚ˱˝ŵɅ�ɲ3´ĮƳʚ

ŐɅ�ʲþʑɲ�įɌ RNA ʛ 3´ĮƳɽ�ɸʚ 2 ��ƯEʇʏÐʖ$ʭEʆʯʮ 

(Elbashir et al., 2001; Hutvagner et al., 2001)ɳʄʯʬʛ°F� RNAʜ�į

Ɍʛʥʥ Ago ˑ˼ˠˁțʡʗhʭȪʥʯɲʍʛÖ�įɌYʆʯʮ (Matranga et 

al., 2005; Miyoshi et al., 2005; Rand et al., 2005; Leuschner et al., 

2006)(� 1-3)ɳ�įɌʛɹʑɲAgo @ɂʚ,þʆʯɲŀƓȍȓʚƅɸʬʯʮɌʜ

ʾʷ˘Ɍʗxʝʯʮɳˠ˔ˍ˼ˊ˲˿Ɍʗxʝʯʮʩɹ�ęʛɌʜɲAgo@ɂɼʬą

ɕʆʯɲȲʪɼʚFȁʆʯʮɳˉ˵ʸˊ˵ʸ˟ʺʚʜ Ago1ɲAgo2ʛ�ƫɪʛ Ago

ˑ˼ˠˁțɽ��ʉʮɳ°F��įɌ RNA ʜɲʍʛľȳƓŸÜʚàʈʕɲm

Ago ˑ˼ˠˁțʡʗĂʭFʂʬʯʮ (Forstemann et al., 2007; Tomari et al., 

2007)ɳmiRNA/miRNA*�įɌʛ��ɂFʚ��ʉʮˮˋ˭˔˓ʜɲAgo1ʡʛ7

8ƓʙhʭȪʦʲ+ȵʉʮɳ�ęʖɲ��ɂFʚɻʂʮ��ƘǹäɽɯɸÐʖƃ

ʦEʆʯʮ siRNA �įɌʜɲAgo2 ʡʗ78ƓʚhʭȪʥʯʮ (Kawamata et 

al., 2009)ɳ°F��įɌ RNA ʛ Ago2 ʡʛhʭȪʦʜɲDicer-2 ʗʍʛˠ˿˗

˙˿ˑ˼ˠˁțʖɷʮ R2D2 ʲÞǼʗʉʮɽɲDicer-2 ɽþʓ RNA Gėřäʜʄ

ʛȹƪʚʜɑ�ʇʙɸ (Liu et al., 2003; Lee et al., 2004b; Pham et al., 

2004; Tomari et al., 2004b)ɳ�ęʖɲAgo1ʡʛƬʦȪʦȹƪʜ Ago2 ʗʜƌ

ʙʭɲDicer-1ʪ Dicer-2/R2D2ʲÞǼʗʇʙɸ (Kawamata et al., 2009)ɳʣ�

ɪʛ Ago ˑ˼ˠˁțʜɲˉ˵ʸˊ˵ʸ˟ʺ Ago1 ʗoĿʚɲDicer ˑ˼ˠˁțʲ�ʆ

ʊʚ°F��įɌ RNA ʲhʭȪʧʄʗɽEĲʮ (Ye et al., 2011; Betancur 

and Tomari, 2012)ɳ 

 

1-̇̃ˉ˲˩˺˼ˑ˼ˠˁțʛ5ɾ 

 

ɱ °F��įɌ RNA ɽ Ago1ɲɻʫʟ Ago2 ˑ˼ˠˁțʡƬʦȪʥʯʮȹƪʚʜ

ATPɽÞɥʖɷʮ (Nykanen et al., 2001; Pham et al., 2004; Tomari et al., 

2004a; Kawamata et al., 2009; Yoda et al., 2010)ɳʄʛfàʜɲˉ˲˩˺˼

ˑ˼ˠˁțʖɷʮ Hsp90/Hsc70 ǻn"ʛ ATP '�ƓʙřäʚʫʒʕȂ�ʆʯʮ 
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(Iki et al., 2010; Iwasaki et al., 2010; Miyoshi et al., 2010b)(� 1-3)ɳ

Hsp90/Hsc70 ǻn"ʜɲAgo ˑ˼ˠˁțʲ“ɏɸʏÐ”ʡʗľȳ�Yʆʋʮʄʗʖɲ

°F��įɌ RNA ʛƬʦȪʦʚÞɥʛÓPʲúʒʕɸʮʗǚɺʬʯʕɸʮ 

(Kawamata and Tomari, 2010)ɳ�ęɲ �įɌʗʇʕhʭȪʥʯʏ°F�

RNA ʲ�įɌYʉʮfàʜ Hsp90/Hsc70 ǻn"ɲɻʫʟ ATP ʲÞǼʗʇʙɸ 

(Kawamata et al., 2009; Iwasaki et al., 2010; Yoda et al., 2010)ɳ 

 

1-4̃�įɌ RNAʛ�įɌY 

 

ɱ °F��įɌ RNA ʲ�įɌYʉʮfàʜɲAgo1 ʗ Ago2 ɐʖ�ɾʀƌʙʮɱ

(� 1-3)ɳ�įɌ RNA ʲhʭȪʳʐ Ago2 ʜɲˠ˔ˍ˼ˊ˲˿ɌʲǤȡʛʺ˼˘˛

ˁ˹ʵ˿ˎřäʚʫʒʕGėʇɲ�įɌYʲ+ȵʉʮ (Matranga et al., 2005; 

Miyoshi et al., 2005; Rand et al., 2005; Leuschner et al., 2006)ɳʄʛGė

fàʜɲʾʷ˘Ɍʛ 5´ĮƳɼʬĔɺʕ 10 ��Ɩʗ 11 ��Ɩʛɐʖȝʄʮɳ�ęɲ

Ago1 ʚhʭȪʥʯʮ miRNA/miRNA*�įɌʛ�ʀʜ 10��Ɩʗ̅̅��Ɩʲs

ʧ��ɂFʚˮˋ˭˔˓ʲþʓʏʨɲGėfàʲiʂʙɸɳʓʥʭɲAgo1 ʜˠ˔ˍ

˼ˊ˲˿ɌʛGėʚ'�ʇʙɸłľʚʫʒʕ�įɌYʲǵɹ (Kawamata et al., 

2009)ɳ miRNA/miRNA*�įɌʛ��ɂF��ʚɷʮˮˋ˭˔˓ʜɲ�įɌ

RNA ʲ�ɛʇʪʉɸŹëʚʉʮʄʗʖɲGėɡ'�Ɠʙ�įɌYfàʲ+ȵʉʮ

ʗǚɺʬʯʕɸʮ (Kawamata et al., 2009)ɳ 
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� 1-3.ɱ ˉ˵ʸˊ˵ʸ˟ʺ Ago1 ʗ Ago2ʚɻʂʮ RISCÐïȹƪ 
°F��įɌ RNAʜ��ɂFˮˋ˭˔˓ʛĩŰʚʫʒʕ Ago1ɲAgo2ʡʗĂʭF
ʂʬʯʮɳʄʛȹƪʜɲ°F��įɌ RNA ʛƃnïʗʜźƱʇʕɸʮɳ°F��
įɌ RNAɽ Ago ˑ˼ˠˁțʡʗƬʦȪʥʯʮfàʜ Hsp90/Hsc70ǻn"ɽ�
�ʉʮ ATP'�Ɠʙȹƪʖɷʮʛʚ¬ʇɲ�įɌ RNA ʛ�įɌYʜ ATPɡ'
�Ɠʙfàʖɷʮɳ 
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1-5̃ʾʷ˘Ɍʛȿ÷łľ 

 

ɱ Ago ˑ˼ˠˁțʚhʭȪʥʯʏ°F��įɌ RNA ɽ�įɌYʉʮȹƪʜ˶˼

˒˯ʖʜʙʀɲȿ÷Ɠʚ�ęʛɌɽ Ago @ɂʚ,þʆʯʮ (Khvorova et al., 

2003; Schwarz et al., 2003)ɳʄʛɡ¬ƨäʲœ£ʉʮǼ�ʜɲ�įɌ RNAʛ

�ĮƳʚɻʂʮŴR�Ɠ�£äʖɷʮ (� 1-4)ɳ�įɌ RNA ʛʫʭ��£ʙ 5´

ĮƳʲÐïʇʕɸʮɌɽʾʷ˘Ɍʗʇʕ Ago ˑ˼ˠˁț@ʚ,þʆʯɲʩɹ�ęʛ

Ɍʜˠ˔ˍ˼ˊ˲˿ɌʗʇʕąɕʆʯʮɳsiRNA �įɌʛ�nɲDicer-2/R2D2 ǻ

n"ɽʍʛŴR�Ɠɡ¬ƨäʲɷʬɼʈʨȍȓʇʏ�ʖɲAgo2 ʡʗiʂŤʇʕɸ

ʮ (Tomari et al., 2004b)ɳ�ęɲAgo1 ʜ Ago2 ʗʜƌʙʭɲDicer-1 ɻʫʟɲ

Dicer-2/R2D2 ʚ'�ʋʊʚɲmiRNA/miRNA*�įɌʛŴR�Ɠɡ¬ƨäʲȍ

ȓʇʕɸʮ (Kawamata et al., 2009)ɳʣ�ɪ Ago ˑ˼ˠˁțʩˉ˵ʸˊ˵ʸ˟ʺ

Ago1 oĿɲDicer ɡ'�Ɠʚ�įɌ°F� RNA ʛŴR�Ɠɡ¬ƨäʲȍȓʇ

ʕɸʮ (Betancur and Tomari, 2012)ɳ 
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� 1-4.ɱ °F��įɌ RNAʛɡ¬ƨäȍȓłľ 
siRNA�įɌʛŴR�Ɠɡ¬ƨäʜ Dicer-2/R2D2ǻn"ʚʫʒʕɷʬɼʈʨ
ȍȓʆʯɲʍʛÖ Ago2ʡʗiʂŤʆʯʮɳ�įɌ RNAʛʫʭ��£ʙ 5´ĮƳʜ
Dicer-2ɲʫʭ�£ʙ 5´ĮƳʜ R2D2ʡʗǋnʉʮ (Tomari et al., 2004b)ɳ�ęɲ
Ago1ʜ Dicer ˑ˼ˠˁțɡ'�Ɠʚɡ¬ƨäʲȍȓʇʕɸʮɳ  
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1-̊̃Ago ˑ˼ˠˁțʛľȳ 

 

ɱ Argonaute (Ago)������������ƅɸʏˋˁ˷˿˚˼˂ȁĴɼʬɲǫ}

¡ʪǭʛÐï�=ʲÊɾȝʄʉb�ɀ��ʗʇʕɲ1998 Ãʚʜʈʨʕo£ʆʯʏ 

(Bohmert et al., 1998)��������� Argonaut ʗxʝʯʮˑ˅����

��������������ʂʬʯʏɳʍʛÖɲǒǲʲƅɸʏˋˁ˷˿˚˼˂ȁ

ĴɼʬɲAgo ɽ°F� RNA ʚʫʮɀ��ƒžLÙʚɑʱʮʄʗɽĠʬɼʗʙʒʏ 

(Tabara et al., 1999)ɳ 

� Ago ˑ˼ˠˁțʜ N ˘˰ʷ˼̂PAZ ˘˰ʷ˼̂MID ˘˰ʷ˼̂PIWI ˘˰ʷ˼ʛ 4ʓʛ

˘˰ʷ˼ɼʬľïʆʯʕɸʮ (� 1-5)ɳ PIWI ˘˰ʷ˼ʜ RNaseH �ʛřä�Ýʲ

ÐïʇʕɻʭɲŀƓ mRNA ʪˠ˔ˍ˼ˊ˲˿ɌʲGėʉʮʺ˼˘˛ˁ˹ʵ˿ˎřä

ʲúʒʕɸʮ (Parker et al., 2004; Song et al., 2004; Yuan et al., 2005)ɳ

MID ˘˰ʷ˼ʗ PIWI ˘˰ʷ˼ʗʛ�Ɖɦ�ʜɲʾʷ˘Ɍʛ 5´ĮƳ˷˼Ʌ�ʲȍȓʉ

ʮʏʨʛǋnˬ˃˔˗ʲÐïʇʕɸʮ (Ma et al., 2005; Parker et al., 2005; 

Frank et al., 2010)ɳ�ęɲPAZ ˘˰ʷ˼ʜƍŐƓʙʵˮ˝Ʌŉ�ʚʫʒʕľïʆ

ʯʮưʦʲKƅʇʕɲʾʷ˘Ɍʛ 3´ĮƳʲ*Ɗʇʕɸʮ (Ma et al., 2004; Wang 

et al., 2008a)ɳN ˘˰ʷ˼ʜɲAgo ˑ˼ˠˁțʚhʭȪʥʯʏ�įɌ RNA ʲÊɾ

ʜɽʇʕ�įɌYʉʮȹƪʚ¨�ʉʮʗǚɺʬʯʕɸʮ (Kwak and Tomari, 

2012)ɳPIWI ˘˰ʷ˼ʚʜ˗˷˦˗ˤʴ˼ǋnˬ˃˔˗ɽ��ʇʕɻʭɲGW182 ʗʛ

Ƙ�$ƅʚɑ�ʉʮʗǚɺʬʯʕɸʮ (Till et al., 2007; Schirle and MacRae, 

2012)ɳ 
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� 1-5.ɱ ˡ˗ Ago ˑ˼ˠˁțʛǋĤľȳ 
Ago ˑ˼ˠˁțʜ N ˘˰ʷ˼̂PAZ ˘˰ʷ˼̂MID ˘˰ʷ˼̂PIWI ˘˰ʷ˼ɼʬľïʆ
ʯʮɳʾʷ˘Ɍʛ 2 ��Ɩɼʬ 6 ��Ɩʜ Ago ˑ˼ˠˁț@ʖɲɷʬɼʈʨ A �
ʬʋʳŹʚɃǕʆʯʕɻʭ (Wang et al., 2008b; Elkayam et al., 2012; 
Nakanishi et al., 2012; Schirle and MacRae, 2012)ɲʄʛɦ�ʖʛ��¬Ð
ïɽŀƓɃHʛȍȓʚŸʚɇǼʖɷʮ (Lewis et al., 2003)ɳPIWI ˘˰ʷ˼ʚʜ
˗˷˦˗ˤʴ˼ǋnˬ˃˔˗ɽ��ʇɲGW182 ʗʛƘ�$ƅʚɑʱʮʗǚɺʬʯʕɸ
ʮɳ�ʜ(Schirle and MacRae, 2012)ʫʭ�ɂĐ�ɳ 
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1-̋̃°F� RNAʚʫʮŀƓɀ��ƒžõL 
 

ɱ ˉ˵ʸˊ˵ʸ˟ʺ Ago ˑ˼ˠˁțɽÐïʉʮʺˤʹˁˑ˿ǻn" Ago1-RISCɲɻ

ʫʟ Ago2-RISC ʜƌʙʮF�łľʲ�ʇʕŀƓ mRNA ɼʬʛˑ˼ˠˁțnïʲ

õLʉʮ (Forstemann et al., 2007)(� 1-6)ɳAgo2-RISCʜɲŀƓɃHʗʾʷ˘

ɌʗʛɯɸɃHƘǹäʲ�ʇʕɲAgo2 Ǥȡʛʺ˼˘˛ˁ˹ʵ˿ˎřäʚʫʒʕŀ

Ɠ mRNA ʲGėʇʕɸʮɳ�ęɲAgo1 ʚhʭȪʥʯʮ miRNA ʛ�ʀʜɲŀƓɃ

Hʗʛ��¬Ðïʚɻɸʕ��ɂFʚˮˋ˭˔˓ʲþʓʏʨɲGėfàʲÊɾȝʄ

ʆʙɸɳʍʄʖ Ago1-RISC ʜɲpoly(A)ɌʛFȁʲ�ʇʕŀƓ mRNA ʛ��£Y

ʲȎ¯ʉʮʗʗʩʚɲǙȈʍʛʩʛʲɒ¦ʇʕɸʮ (Behm-Ansmant et al., 

2006)ɳmiRNA ʚʫʮ poly(A)ɌʛFȁʗǙȈõLʜɲˉ˵ʸˊ˵ʸ˟ʺʐʂʖʜ

ʙʀǒǲɲˎ˥˶ˤʶ˔ˉ˳ɲ˭ʸˋɼʬˡ˗ʚʥʖWŷƫɐʖÅʀ,�ʆʯʕɸʮ 

(Bagga et al., 2005; Giraldez et al., 2006; Mishima et al., 2006; Wu et 

al., 2006; Fabian et al., 2009)ɳʄʯʥʖʛƜƭɼʬɲAgo1-RISCɽłǟʲƒ

ĉʉʮʏʨʚʜɲGW182 ʗxʝʯʮ Ago1 ǋnˑ˼ˠˁțɽÞɥʖɷʮʗǚɺʬ

ʯʕɸʮ (Rehwinkel et al., 2005; Behm-Ansmant et al., 2006)ɳ ¬ŲƓʚɲ

Ago2 ʜ GW182 ʗʜǋnʇʙɸ (Behm-Ansmant et al., 2006)ɳʉʙʱʑɲ

Ago2-RISCʛ5ɾʜ GW182ɡ'�Ɠʖɷʮɳ 
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� 1-6.ɱ Ago1-RISCɲAgo2-RISCʚʫʮɀ��ƒžõL 
Ago2-RISC ʜɲŀƓ mRNA ʛGėfàʚʫʒʕɀ��ƒžʲõLʉʮʛʚ¬ʇɲ
Ago1-RISCʜGėɡ'�Ɠʚ poly(A)ɌʛFȁʗǙȈõLʲÊɾȝʄʉɳ
poly(A)ɌʛFȁʜɻʩʚ CCR4-NOTǻn"ʚʫʒʕȂ�ʆʯʕɸʮɳ 
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1-̌̃GW182ʛłǟ 

 

ɱ GW182 ʜǤ¼;ƎƏçʛöbʗʇʕɲ2002 ÃʚIʨʕo£ʆʯʏ 

(Eystathioy et al., 2002)ɳmRNAFȁ̓ǯƬʛ�ʖɷʮʗǚɺʬʯʕɸʮǇǞț

ɧƽɲProcessing body (P-body) ʚ GW182ɽ²�ʉʮʄʗɼʬɲȢBÖLÙʚ

ɑ�ʉʮʄʗɽƢyʆʯʕɸʏ (Eystathioy et al., 2003)ɳʍʛÖɲGW182 ʜ

Ago ˑ˼ˠˁțʗʛǋnʲ�ʇʕɲmiRNA ʚʫʮɀ��ƒžõLʚɑʱʮʄʗɽ

Ƣʆʯʏ (Jakymiw et al., 2005; Liu et al., 2005; Meister et al., 2005)ɳ

miRNA ʪ Ago ˑ˼ˠˁțʲ�ʆʊʚɲƗĆ GW182 ʲ mRNA �ʡ*Ɗʆʋʮʐ

ʂʖ poly(A)ɌʛFȁʗǙȈõLʲÊɾȝʄʉʄʗɼʬɲGW182ʜ miRNAʚʫʮ

ŀƓɃHȍȓʫʭʩ�Śʖ5ʀ��ʖɷʮʗǚɺʬʯʕɸʮ (Behm-Ansmant et 

al., 2006)ɳ 

ɱ GW182ʜ NĮƳɼʬɲ˂˷ˉ˼-˗˷˦˗ˤʴ˼ŉ�ʛȴǍʉʮ GW ˷ˣ˿˗ɦ� 

(GW-repeat)ɲ˴ˢʿ˓˼�n˘˰ʷ˼ (UBA)ɲ˂˸ˑˮ˼˷˔˓�˘˰ʷ˼ (Q-rich)ɲ 

poly(A) Ɍǋnˑ˼ˠˁț(PABP)ȍȓ˱˓˿ˤ (PAM2-motif)ɲRNAȍȓ˘˰ʷ˼ 

(RRM)ɲC-term ˘˰ʷ˼ɼʬʙʮ˭˸˓˘˰ʷ˼ˑ˼ˠˁțʖɷʮ ̀� 1-7́ɳNĮƳ

ʛ GW-repeatʜ Ago1ʡʛǋnʚÞɥʖɷʮ (Behm-Ansmant et al., 2006; 

Till et al., 2007; Takimoto et al., 2009; Chekulaeva et al., 2010)ɳQ-rich ˘

˰ʷ˼ʜ P-bodyʡʛƩǵʚÞɥʖɷʮɽ (Eulalio et al., 2009a)ɲ²�Ǥ"ʜ

miRNAʛłǟƒĉʚÞǼʖʜʙɸ (Eulalio et al., 2007)ɳRRM ˘˰ʷ˼ʜ 

RNAǋnřäʲþʏʙɸʏʨɲGW182 ^źʖʜ RNA ʗǋnʉʮʄʗʜEĲʙ

ɸ (Eulalio et al., 2009c)ɳȫÃʛ�ƌ"ȁĴʚʫʒʕɲPAM2-motifɲC-termʲ

sʧ CĮƳ3ʛɦ�ɽ GW182ʛłǟʚɇǼʖɷʮʄʗɽƢʆʯʕɸʮ 

(Eulalio et al., 2009a; Lazzaretti et al., 2009; Lian et al., 2009; Zipprich 

et al., 2009)ɳPAM2-motif ʗ C-term ˘˰ʷ˼ʜƗĆ PABP ʗǋnʇʕɻʭ 

(Fabian et al., 2009; Jinek and Doudna, 2009; Zekri et al., 2009; 

Huntzinger et al., 2010; Kozlov et al., 2010)ɲʄʛƘ�$ƅɽ miRNAʚʫʮ

ɀ��ƒžõLʚÞǼʖɷʮʗɸɹ˱˖˸ɽćzʆʯʕɸʮɳ  
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� 1-7.ɱ ˉ˵ʸˊ˵ʸ˟ʺ GW182ʛŁÉ� 
NĮƳʛ GW-repeatʜ Ago1ʚƗĆǋnʇʕɸʮɳCĮƳʚʜǻĔʛ PABPǋ
nɦ�ɽ��ʇɲˉ˵ʸˊ˵ʸ˟ʺʖʜɻʩʚ C-term ˘˰ʷ˼ɽǋnʚ¨�ʇʕɸ
ʮɳ�ęɲʣ�ɪ GW182 ˑ˼ˠˁțʜɻʩʚ PAM2-motifʲ�ʇʕ PABP ʗǋn
ʇʕɸʮɳ  
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1-̍̃miRNAʚʫʮɀ��ƒžõLłľ 

 

ɱ mRNA ʜ 5´ĮƳʚ 7-methyl-Gcap (m7Gcap)ľȳʲþʑɲeIF4E ʗxʝʯʮ

m7Gcap ǋnˑ˼ˠˁțʚʫʒʕƗĆȍȓʆʯʮɳeIF4E ʜɲȟ�ˑ˼ˠˁțʖɷ

ʮ eIF4G ʗǋnʇɲʆʬʚ DEAD-box RNA ˧˷ʽ˿ˎʖɷʮ eIF4A ɽ eIF4G ʲ

�ʇʕxʟȪʄʥʯʮɳeIF4EɲeIF4GɲeIF4A ɼʬʙʮǙȈɏ���ǻn"ʜ

eIF4F ǻn"ʗxʝʯɲʍʛÐïɽ˷˫ˏ˿˯ʛxʟȪʦʚÞɥʖɷʮ 

(Gingras et al., 1999)(� 1-8A)ɳʆʬʚɲpoly(A)Ɍǋnˑ˼ˠˁțʖɷʮ PABP

ʜɲeIF4G ʗƗĆǋnʇʕɻʭɲeIF4F ǻn"ʲ�£YʉʮʄʗʖǙȈʲ+ȵʇʕ

ɸʮ (Borman et al., 2000; Gray et al., 2000; Wakiyama et al., 2000; 

Kahvejian et al., 2005)ɳ 

ɱ ȫÃʛȁĴʚʫʭɲGW182-PABPƘ�$ƅɽ Ago1-RISCʛłǟƒĉʚÞǼ

ʖɷʮʄʗɽƢyʆʯʏ (Fabian et al., 2009; Zekri et al., 2009; Huntzinger 

et al., 2010; Jinek et al., 2010)ɳʓʥʭɲGW182 ɽ eIF4G-PABPƘ�$ƅʲ

ƴnƓʚɒ¦ʉʮʄʗʖǙȈʲõLʉʮʗʗʩʚɲPABPǤȡʛłǟɒ¦ʚʫʒʕ

poly(A)ɌʛFȁʲ+ȵʇʕɸʮʗɸɹ˱˖˸ɽÅʀiʂ<ʯʬʯʕɸʮ (� 1-8B)ɳ

ʍʛ�ęɲʍʩʍʩ poly(A)Ɍʲþʏʙɸ mRNA ʩǙȈõLʲiʂʮʙʘɲ�Ȇʛ

˱˖˸ʖʜȏĠʖɾʙɸ¤ɭǋĵʩĔ�ʀ�uʆʯʕɸʮ (Humphreys et al., 

2005; Pillai et al., 2005; Wu et al., 2006; Eulalio et al., 2008; Beilharz et 

al., 2009; Chekulaeva et al., 2009; Eulalio et al., 2009b; Iwasaki et al., 

2009; Chekulaeva et al., 2010)ɳʄʛʫɹʚɲGW182-PABPʛƘ�$ƅɽĵ

ʏʉÓPʚʓɸʕʜ�Ġʙůɽ�ɸɳ 

 

1-10̃miRNAʚʫʮ poly(A)ɌFȁłľ  

 

ɱ miRNAʚʫʮ poly(A)ɌʛFȁʚʜɲAgo1ǋnˑ˼ˠˁțʖɷʮ GW182ɽÞ

ɥʖɷʮ (Behm-Ansmant et al., 2006)ɳʇɼʇɲGW182ǤȡʜȂ�řäʲþ

ʒʕɻʬʊɲʆʬʚ�Śʛ��ʲ�ʇʕ poly(A)ɌʛFȁʲȎ¯ʇʕɸʮɳʄʛřä

ʲ
ʚúɹʛʜɲCCR4-NOTǻn"ʗxʝʯʮ poly(A)ɌFȁɄǅǻn"ʖɷʮ 

(Tucker et al., 2001; Behm-Ansmant et al., 2006; Chen et al., 2009; 



 19 

Fabian et al., 2009; Piao et al., 2010)ɳʇɼʇɲʘʛʫɹʚ GW182ɽ CCR4-

NOTǻn"ʲŀƓ mRNA�ʡʗxʟȪʧʛɼʜ�ĠʖɷʮɳʅʀĨȫɲGW182-

PABPƘ�$ƅɽ miRNAʚʫʮ poly(A)ɌʛFȁʚɇǼʙÓPʲúɹʄʗɽƢ

yʆʯʏ (Fabian et al., 2009; Zekri et al., 2009; Huntzinger et al., 2010; 

Jinek et al., 2010)ɳʄʛʄʗɼʬɲGW182ɽ PABP ʗʛƘ�$ƅʲ�ʇʕ

CCR4-NOTǻn"ʲxʟȪʧʗɸɹ˱˖˸ɽćzʆʯʕɸʮɳʓʥʭɲGW182ʜ

PABPʲ�ʇʕɐĆƓʚ CCR4-NOTǻn"ʲxʟȪʧɲʥʏʜ poly(A)Ɍɼʬ

PABPʲȁɛʆʋʮʄʗʖ CCR4-NOTǻn"ʚʫʮ�țȍȓʲ+ȵʇʕɸʮʗǚ

ɺʬʯʕɸʮ (� 1-8B)ɳ 
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� 1-8.ɱ GW182-PABPƘ�$ƅ˱˖˸ 
(A) eIF4EɲeIF4AɲeIF4Gɼʬʙʮ eIF4Fǻn"ʛÐïʜ˷˫ˏ˿˯ʛxʟȪʦ
ʚÞɥʖɷʮɳPABP ʜ eIF4G ʗʛƘ�$ƅʲ�ʇʕɲǻn"Ðïʲ�£Yʉʮɳ 
(B) GW182ʜ PABP-eIF4GƘ�$ƅʲƴnƓʚɒ¦ʉʮʄʗʖǙȈʲõLʉʮ
ʗʗʩʚɲPABP ʗʛǋnʲ�ʇʕ CCR4-NOTǻn"ʲxʟȪʧʗǚɺʬʯʕɸ
ʮɳ 
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̐Ʋ 

 

miRNAʚʫʮɀ��ƒžLÙʜ PABPɡ'�Ɠʖɷʮ 

 

ƖƓ 

 

ɱ miRNAʜ RISC ʗxʝʯʮʺˤʹˁˑ˿ǻn"ʲÐïʇɲŀƓ mRNAʛ

poly(A)ɌʛFȁʗǙȈõLʚʫʒʕɀ��ƒžʲõLʇʕɸʮɳRISCľï��

ʗʇʕ�ÝƓʙÓPʲúɹʛʜɲmiRNAǋnˑ˼ˠˁțʖɷʮ Ago1 ʗɲAgo1ǋ

nˑ˼ˠˁțʖɷʮ GW182ʖɷʮɳȫÃʛȁĴɼʬɲGW182ɽ poly(A)Ɍǋn

ˑ˼ˠˁțʖɷʮ PABP ʗƘ�$ƅʉʮʄʗʚʫʒʕɲǙȈõLʗ poly(A)ɌʛF

ȁʲȎ¯ʇʕɸʮʗɸɹ˱˖˸ɽćzʆʯʕɸʮ (Fabian et al., 2009; Jinek 

and Doudna, 2009; Zekri et al., 2009; Huntzinger et al., 2010)ɳ�ęʖɲʍ

ʩʍʩ poly(A)ɌʲþʏʙɸŀƓ mRNAɽ miRNAʚʫʮǙȈõLʲiʂʮʙʘɲ

ʄʛ˱˖˸ʖʜȏĠʖɾʙɸ¤ɭǋĵʩĔ�ʀ�uʆʯʕɸʮɳʄʛʫɹʚ

GW182-PABPƘ�$ƅʛĵʏʉÓPʜ�Ġʙůɽ�ʀɲ×Ĳʛ˱˖˸ʲAĺȉ

ʉʮÞǼɽɷʮɳʥʏɲpoly(A)ɌʛFȁʲiʂʏ mRNA ʜǙȈVżʩÞűƓʚ

!�ʇɲȯʚɲǙȈõLʲiʂʏ mRNA ʜ poly(A)�����+ȵʆʯʮʗɸʒ

ʏʫɹʚɲɵpoly(A)ɌʛFȁɶʗɵǙȈõLɶʜƘ�ʚÒɣʲeʤʇɷɹ˚˻˗˷ʗa

ʛɑ*ʚɷʮʏʨɲmõLǊȠʛ�ĵɑ*ʜɍʬʀ�Ġʛʥʥʖɷʒʏ (Omer 

et al., 2009)ɳ 

ɱ ʍʄʖƤʜɲȋɭƹ@ʖ miRNA ʛ5ɾʲá¤ʚAžʉʮĘʏʙ¤ɭǁʲľƺʇɲ

ɵǙȈõLɶʗɵpoly(A)ɌʛFȁɶʛ�ĵɑ*ɲɻʫʟɲGW182-PABPƘ�$ƅ

ʛĵʏʉÓPʚʓɸʕȌǇʙȁĴʲǵʒʏɳ 
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ǋĵ 

 

2-1. ȋɭƹ@ʚɻʂʮ miRNA'�Ɠʙ poly(A)ɌFȁfàʛAľƺ 

 

ɱ ʄʯʥʖʚɲˉ˵ʸˊ˵ʸ˟ʺIĬǝùEŜʲƅɸʕɲmiRNAʚʫʮ poly(A)Ɍʛ

FȁʗǙȈõLʲȋɭƹ@ʖAľƺʇʏ&ɽ�uʆʯʕɸʮ (Thermann and 

Hentze, 2007; Iwasaki et al., 2009; Zdanowicz et al., 2009; Moretti et 

al., 2010)ɳʇɼʇɲɯɸřäʲþʓǝùEŜʲ�£ƓʚȐǺʉʮʄʗʜôǶƓʚ

�ɜʖɷʭɲ£ɉƓʙȁĴʚʜ�qɾʖɷʒʏɳʆʬʚɲ�éʛɀ��ʲƻ)ʚȹ

Oƒžɲ˝˔ˁ˒ʸ˼EĲʙɸʙʘɲôǶƓʙLǂɽ�ɾɼʒʏɳʍʄʖʄʯʬʛ{

ɨůʲ:Īʉʮʏʨɲˉ˵ʸˊ˵ʸ˟ʺIĬǝƇĲʛ�ɫǇǞʖɷʮ̒̆ǇǞ

(Schneider et al., 1972)ʛǇǞțùEŜʲƅɸʕɲmiRNA ʛ5ɾʲȋɭƹ@

ʖá¤ʚAžʉʮʄʗʲƖÿʇʏɳ 

ɱ miRNA ʚʫʮ poly(A)ɌʛFȁfàʲǄƼʚȁĴʉʮʏʨɲORF ʲþʏʙɸ

380 ��ʣʘʛƛɸŀƓ RNA ʲȇȄʇʏ (� 2-1A; mini-let-7-A114)ɳʄʛŀƓ

RNA ʜɲlet-7 ʗxʝʯʮ miRNA ʚ¬ʇʕƘǹƓʙɃHʲ̌ʽòþʒʕɸʮɳS2

ǇǞʜ let-7 ʲ@�ʚƒžʇʕɻʬʊ (Sempere et al., 2002)ɲ�ɼʬTɺʏ

let-7/let-7*�įɌʛĩŰʚʫʒʕɲʍʛřäʲc©ʚ˅˼˗˺˿˸ʉʮʄʗɽEĲ

ʮ (� 2-1B)ɳʥʏɲŀƓɃHʜ let-7 ʗ��ɂFʚˮˋ˭˔˓ʲþʓʫɹʚȇȄʇʕ

ɸʮʏʨ (� 2-1C)ɲAgo1ʜGėfàʲÊɾȝʄʆʙɸɳ 

ɱ ʜʈʨʚɲ̒̆ǇǞùEŜɲʥʏʜIĬǝùEŜʗ in vitroʖnïʇʏ let-7/let-7*

�įɌʲşʌnʱʋɲlet-7ʲhʭȪʳʐ Ago1-RISCʲȋɭƹ@ʖÐïʆʋʏɳ

ʍʄʡɲ5´ĮƳʚĒ®äŀȓʲ¯<ʇʏŀƓ RNAʲTɺɲmˑʷ˯ˬʷ˼˗ʚɻʂ

ʮ RNAˇ˼˦˸ʲ~gʇɲ�äʸ˹ʵˬ˷ʵˁ˷˸ʵˮ˘˄˸ɝŏŗWʚʫʒʕ

poly(A)Ɍʛ�£äʲȁĴʇʏɳʍʛǋĵɲFLAG-Ago1ʲȹOƒžʆʋʏ̒̆ǇǞ

ùEŜʚɻɸʕɲIĬǝùEŜʗoƪÈʛ poly(A)ɌFȁřäɽʦʬʯʏ (� 2-

2AɲBɲD)ɳ�ęɲȹOƒžʲǵʱʙɸʏʐʛ̒̆ǇǞùEŜʖʜ poly(A)ɌʛF

ȁʜʦʬʯʙɼʒʏ (� 2-2CɲD)ɳʄʛʄʗʜɲS2ǇǞùEŜ�ʛ@�ä Ago1

ɽĜʚ@�ʛ miRNAʚʫʒʕ`üʆʯʕɻʭɲ�Ĳʛ let-7/let-7*�įɌʲhʭȪ

ʧʄʗɽʖɾʙɼʒʏʏʨʖɷʮʗǚɺʬʯʮɳ��ɲFLAG-Ago1ʲȹOƒžʆʋ
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ʏ̒̆ǇǞùEŜʲƅɸʕȁĴʲǵʒʏɳȋɭƹ@ʖAžʆʯʏ poly(A)ɌFȁf

àʛɃHŸƌäʲȐʢʮʏʨɲlet-7ʚ¬ʇʕƘǹƓʙʵ˼˓ˍ˼ˋʼ˷ˆ (Anti-

let-7 ASO)ʲȹOʚTɺɲAgo1-RISCʚʫʮŀƓȍȓʲƴnƓʚɒ¦ʇʏ 

(Hutvagner et al., 2004)ɳʍʛǋĵɲpoly(A)ɌʛFȁɽǮʇʀĊʙʱʯʏʄʗɼ

ʬ (� 2-2E)ɲȋɭƹ@ʖAžʆʯʏfàɽɃHŸƌƓʖɷʮʄʗɽƟɼʨʬʯʏɳ 

ɱ  mRNAʛ 5´ĮƳʚɷʮ m7GcapľȳʜɲǙȈɏ���ʖɷʮ eIF4Eʚʫʒʕ

ȍȓʆʯʮɳmiRNAʲ�ʇʏ poly(A)ɌʛFȁɽɲeIF4Eʚʫʮ m7Gcapľȳʛ

ȍȓʚ'�ʉʮʛɼĺȉʉʮʏʨɲeIF4Eɒ¦Nʖɷʮ m7GDP���ʖȁĴʲ

ǵʒʏɳm7GDPʜɲeIF4Eʚʫʮ m7GcapľȳʛȍȓʲƴnƓʚɒ¦ʉʮʄʗʖ

ǙȈVżʲǮʇʀ!�ʆʋʮ�ę (� 2-2F)ɲpoly(A)ɌʛFȁʚʜÒɣʲeʤʆʙ

ɼʒʏ (� 2-2G)ɳ ʓʥʭɲ5´ĮƳʚɻʂʮǙȈɏ���ǻn"ʛÐïʪ˷˫ˏ˿

˯ʛxʟȪʦʗʜźƱʇʕɲAgo1-RISCɽ poly(A)ɌʛFȁʲÊɾȝʄʇʕɸʮʄ

ʗɽƟɼʨʬʯʏɳʄʛǋĵʜɲȹdʛ�uʗ�ǥʇʕɸʮ (Eulalio et al., 

2007; Wakiyama et al., 2007; Eulalio et al., 2009b; Fabian et al., 2009; 

Iwasaki et al., 2009)ɳ 

  



 24 

 
� 2-1.ɱ ŀƓ RNA ʗ let-7/let-7*�įɌʛŁÉ� 
(A) mini-let-7-A114ʛŁÉ� 
(B) let-7/let-7*�įɌʛŁÉ� 
(C) let-7 ʗŀƓɂ ʛ��¬Ðïɳ��ɂFʚ̈��ʛˮˋ˭˔˓ʲþʓɳ  
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� 2-2.ɱ Ago1-RISCʚʫʮ poly(A)ɌFȁfàʛȋɭƹ@Aľƺ 
(A–C) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳ(A)ʜˉ˵ʸˊ˵ʸ
˟ʺIĬǝùEŜɲ(B)ʜ FLAG-Ago1ʲƒžʇʏ S2ǇǞùEŜɲ(C)ʜ FLAG-
Ago1ʲƒžʇʕɸʙɸʏʐʛ S2ǇǞùEŜɳ 
(D) ʸʺˋˑ˼˥˺˔˕ʶ˼˂ʚʫʒʕ Ago1 ˑ˼ˠˁțʲĺEʇʏɳFLAG-Ago1ʲ
ƒžʇʕɸʙɸ S2ǇǞùEŜ�ʖʜ Ago1ɉɽɔʬʯʕɸʮɳ 
(E) 2´-O-MetYʇʏ let-7ʵ˼˓ˍ˼ˋʼ˷ˆ (Anti-let-7 ASO)ʚʫʒʕɲpoly(A)Ɍ
ʛFȁɽɒ¦ʆʯʏɳAgo1ʚ let-7ʲhʭȪʥʋʏÖɲ500 nM Anti-let-7 ASOʲ
fàŜ�ʚTɺʕɸʮɳ 
(F) Rluc-A~200ʛǙȈřäʜɲ1 mM m7GDPʚʫʒʕǮʇʀɒ¦ʆʯʏɳ 
(G) mini-let-7-A114ʛ poly(A)ɌʛFȁʜɲ1 mM m7GDPʚʫʮÒɣʲiʂʙɸɳ  
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2-2. poly(A)ɌʛFȁʜ PABPɡ'�Ɠʖɷʮ 

 

ɱ mRNAʛ 3´ĮƳʚɷʮ poly(A)Ɍʜɲpoly(A)Ɍǋnˑ˼ˠˁțʖɷʮ PABPʚ

ʫʒʕȍȓʆʯʮɳPABPʜ mRNAʛ�£äLÙʚɑʱʮʗʗʩʚɲeIF4G ʗʛ

Ƙ�$ƅʲ�ʇʕǙȈɏ���ǻn"ʛÐïʲ+ȵʉʮɳȫÃɲ˭ʸˋǢŐƑƇ

Ĳʛ�ɫǇǞ (Krebs-̆ǇǞ)ùEŜʲƅɸʏȋɭƹ@Aľƺǁʚɻɸʕɲ@�

ä PABPʛɕdɽ miRNAʚʫʮ poly(A)ɌʛFȁʲɒ¦ʉʮʄʗɽƢʆʯʏ 

(Fabian et al., 2009)ɳʆʬʚɲPABPǋnɦ�ʲŃĊʇʏ�ƌ� GW182ɽɈ

ä�ʚŎʢʕ!ɸ poly(A)ɌFȁȎ¯řäʲƢʉʄʗɼʬ (Fabian et al., 2009; 

Zekri et al., 2009; Huntzinger et al., 2010; Jinek et al., 2010)ɲGW182-

PABPƘ�$ƅɽ miRNAʚʫʮ poly(A)ɌʛFȁʚÞǼʖɷʮʗɸɹ˱˖˸ɽć

zʆʯʕɸʮɳ 

� ˉ˵ʸˊ˵ʸ˟ʺmiRNAǊȠʚɻʂʮ PABPʛ5ɾʲȐʢʮʏʨɲ˭ʸˋ

Krebs-̆ǇǞùEŜʖƟƱʆʯʕɸʮóŖʚʫʒʕɲS2ǇǞùEŜ�ɼʬ@�ä

PABPʲɕdʉʮʄʗʲȋʦʏɳPABPǋnˑ˼ˠˁțʖɷʮ PABP-interacting 

protein 2 (PAIP2) ʲ˂˸ˑ˓ʼ˼ˍˤʴ˺˿ˋˢ˿ˌ�ʚ�£ʇɲ˭ʷˁ˺˅˔ʽ˸

˛ˁ˹ʵ˿ˎ (MNase)ʖ@� RNAʲɕdʇʏǇǞùEŜʗşʌnʱʋɲʍʛ�

šʲ~gʉʮʄʗʖɲ@� PABPʲ 95%��ɕʂʮʄʗɽ�uʆʯʕɸʮ 

(Svitkin and Sonenberg, 2004)ɳʇɼʇʄʛęŖʖʜɲ̒̆ǇǞùEŜ�ɼʬ

PABPʲVżƓʚɕdʉʮʄʗʜEĲʙɼʒʏ (� 2-3A)ɳʆʬʚɲMNaseDƀʚ

ʫʒʕ S2ǇǞùEŜʛǙȈřäǤ"ɽǮʇʀ!�ʇʏ (� 2-3B)ɳʓʥʭɲKrebs-

̆ǇǞùEŜʖƟƱʆʯʕɸʮóŖʜɲS2ǇǞùEŜʚʜȾà�jǟʖɷʒʏɳ

ʍʄʖɲƾǺ PAIP2 ˑ˼ˠˁțʲǇǞùEŜ�ʚȹOɉTɺʮʄʗʖɲ@�ä

PABPʲłǟƓʚɒ¦ʉʮʄʗʲȋʦʏɳPAIP2ʜ PABPʚƗĆǋnʇɲʍʛ

poly(A)Ɍǋnřäʲɒ¦ʉʮʗʗʩʚɲeIF4G-PABPƘ�$ƅʲƴnƓʚɒ¦ʉ

ʮʄʗʖˑ˼ˠˁțnïʲȘʚLÙʉʮǙȈõL��ʖɷʮ (Khaleghpour et 

al., 2001a; Khaleghpour et al., 2001b)ɳPAIP2ʜ poly(A)Ɍʲþʏʙɸ˸ˉ

ˤʹ˶˿ˎ mRNA (Rluc-A0)ʛǙȈřäʚʜ�ɾʙÒɣʲ�ɺʙɸʛʚ¬ʇɲ

poly(A)Ɍʲþʓ˸ˉˤʹ˶˿ˎ mRNA (Rluc-A~200)ʛǙȈřäʲ Rluc-A0ʗoƪ

Èʚʥʖ!�ʆʋʏ (� 2-4A)ɳʄʛǋĵʜɲ@�ä PABPʛ5ɾɽ PAIP2ʫʒ
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ʕʣʤ =ʚɒ¦ʆʯʕɸʮʄʗʲƢʇʕɸʮɳʆʬʚ PAIP2ʜɲGW182-PABP

Ƙ�$ƅʩɒ¦ʇʏ (� 2-4B)ɳ 

ɱ PAIP2���ʖʛ Ago1-RISCʚʫʮ poly(A)ɌʛFȁʲȁĴʇʏʗʄʰɲʄʯʥ

ʖʛƚǽʚ�ǥʇʕ PABPɒ¦ĢʚfàVżɽ!�ʉʮĿ�ɽʦʬʯʏ (� 2-

4C)ɳʇɼʇɲlet-7/let-7*�įɌʲTɺʕɸʙɸ˟˔ˁ˂˶ʸ˼˘ʛāWʲȁĴʉʮ

ʗɲPABPɒ¦Ģʚ poly(A)Ɍɽ�ɍʉʮʗɸɹ
è�ʛǋĵɽØʬʯʏ (� 2-

4D)ɳʄʛʄʗɼʬɲPABPɒ¦Ģʚʦʬʯʏ poly(A)ɌFȁfàʛ2Ūʜɲ˟˔ˁ

˂˶ʸ˼˘ʛýöƓʙ�ɍfàʚʫʮǽɼʂ�ʛǋĵʖɷʮʄʗɽǚɺʬʯʏɳʓ

ʥʭɲˉ˵ʸˊ˵ʸ˟ʺ Ago1-RISCʚʫʮ poly(A)ɌʛFȁʜɲPABPʛłǟɲɻ

ʫʟ GW182-PABPƘ�$ƅʚįțƓʚʜ'�ʇʙɸʄʗɽƢyʆʯʏɳ 
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� 2-3.ɱ PAIP2ʚʫʮ@�ä PABPʛɕd 
(A) ˂˸ˑ˓ʼ˼ˍˤʴ˺˿ˋˢ˿ˌ�ʚ�£Yʇʏ GST-PAIP2ʚʫʮ@�ä
PABPʛɕdɳMNaseDƀʜɕdVżʲ+ȵʉʮʩʛʛɲ =ʚ PABPʲhʭ
ɕʀʄʗʜEĲʙɼʒʏɳʄʄʖʜɲ(B)ʚƢʉĨ�ŮÈʛ MNase (0.15 unit/μl) ʲ
$ƅʆʋʕɸʮɳ 
(B) MNaseDƀʇʏ S2 ǇǞùEŜʚɻʂʮ Rluc-let-7-A114ʛǙȈřäɳ 
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� 2-4.ɱ PABPʜ miRNAʚʫʮ poly(A)ɌʛFȁʚÞɥʖʜʙɸ 
(A) 10 μM GSTɲʥʏʜ 2.5ɲ5ɲ10 μM GST-PAIP2���ʚɻʂʮ Rluc-A~200
ʗ Rluc-A0ʛǙȈřäɳmŦ£0ʜɲ10 μM GST$ƅĢʚɻʂʮ Rluc-A~200ʛ
0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳGST-PAIP2ʚʫʒʕ Rluc-A~200ʛǙȈřäʜ
Rluc-A0ƪÈʚʥʖ!�ʇʏɳRluc-A0ʛǙȈřäʜ GST-PAIP2ʚʫʮÒɣʲi
ʂʙɼʒʏɳ 
(B) HA-GW182ʲƒžʉʮ S2ǇǞɼʬùEŜʲȐǺʇɲ10 μM GSTɲʥʏʜ 10 
μM GST-PAIP2ʲTɺʏɳʍʛÖɲanti-HAö"ʚʫʒʕ HA-GW182ʲ;ƎŔ
ɓʇɲPABP ʗʛƘ�$ƅʲĺEʇʏɳGW182-PABPƘ�$ƅʜ GST-PAIP2
ʚʫʒʕɒ¦ʆʯʏɳ 
(C) 10 μM GSTɲʥʏʜ 10 μM GST-PAIP2���ʖʛɲAgo1-RISCʚʫʮ
mini-let-7-A114ʛ poly(A)ɌʛFȁɳGST-PAIP2ʚʫʒʕ poly(A)ɌʛFȁɽɒ
¦ʆʯʕʦɺʮɳ 
(D) let-7/let-7*�įɌʲTɺʕɸʙɸ˟˔ˁ˂˶ʸ˼˘ʚɻʂʮɲmini-let-7-A114ʛ
poly(A)Ɍ�ɍfàɳ 
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2-3. PAPɽ poly(A)Ɍʛ�ɍʲȂ�ʉʮ 
 

ɱ  PAIP2���ʚɻʂʮ poly(A)Ɍʛ�ɍfàʜɲȰĴʚʫʒʕǇǞùEŜ�ʛ

˛ˁ˹ʼ˓˘ʲɕdʉʮʄʗʚʫʒʕɒ¦ʆʯʏ (� 2-5A)ɳATP,CTP,UTP,GTPʛ

ɹʑɲATPʲTɺñʇʏ�nʚʛʦ�ɍfàɽ~Úʇʏʄʗɼʬɲʵ˖˚˼ɽĮƳ

ʚ�TʆʯʕɸʮʄʗɽƟȍʆʯʏɳʍʄʖ�ǷƓʙ poly(A)�TɄǅʖɷʮ

Poly(A) Polymerase (PAP)ʲŃĊʇʏ�ƌ"ˉ˵ʸˊ˵ʸ˟ʺ (hiiragi) (Murata 

et al., 1996; Murata et al., 2001)ʛIĬǝùEŜʲƅɸʕȁĴʲǵʒʏʗʄʰɲ

PABPɒ¦Ģʖʩ�ɍřäʜʦʬʯʙɼʒʏ (� 2-5B)ɳʍʄʡƾǺ PAP ˑ˼ˠ

ˁțʲTɺñʉʄʗʖɲpoly(A)Ɍ�ɍřäɽ~Úʇʏʄʗɼʬ (� 2-5B)ɲPAPɽ

�ɍfàʲȂ�ʉʮȚ���ʖɷʮʗǋȑʔʂʏɳ�ɍfàɽȝʄʬʙɸ hiiragi

IĬǝùEŜʲƅɸʕ Ago1-RISC ʚʫʮ poly(A)ɌʛFȁfàʲȁĴʇʏʗʄʰɲ 

PABPɒ¦ɽfà2ŪʲÊɾȝʄʉĿ�ʜʦʬʯʙɼʒʏ (� 2-5C)ɳʄʛǋĵ

ʜɲAgo1-RISCʚʫʮ poly(A)ɌʛFȁɽįțƓʚ PABPɡ'�Ɠʖɷʮʄʗʲ

ĐʨʕÎʀƢyʇʕɸʮɳ 

ɱ ńʚɲƾǺ PABP ˑ˼ˠˁțʲ S2ǇǞùEŜ�ʚTɺʕ poly(A)ɌʛFȁf

àʲȁĴʇʏ (� 2-6A)ɳʍʛǋĵɲȹOɉʛ PABPʜ poly(A)ɌʛFȁʚɒ¦

Ɠʚ5ʀʄʗɽFɼʒʏ (� 2-6B)ɳ�ęɲlet-7/let-7*�įɌʲTɺʕɸʙɸ˟˔ˁ

˂˶ʸ˼˘ʚɻɸʕ poly(A)Ɍɽ�£YʆʯʮĿ�ɽʦʬʯʏ (� 2-6C)ɳʓʥʭɲ

PABPʚʫʒʕ poly(A)Ɍɽ�£Yʆʯʏʄʗʚʫʮǽɼʂ�ʛǋĵʗʇʕɲFȁ

ɽɒ¦ʆʯʕɸʏʗǚɺʬʯʮɳʄʛʫɹʚ PABPʛĩŰʚʫʒʕū�Ɠʚ

poly(A)Ɍʛ�£äʜ�WʇɲɷʏɼʩmiRNAʛ5ɾɽɒ¦ʆʯʕǽɺʕɸʏʗ

ǚɺʬʯʮɳ  
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� 2-5.ɱ PABPɒ¦Ģʛ poly(A)�Tfàʜ PAPʚʫʒʕȂ�ʆʯʮ 
(A) ȰĴʇʏ S2ǇǞùEŜʡ NTPʲTɺñʇɲGST-PAIP2ʲ$ƅʆʋʕ mini-
let-7-A114ʛ�ɍfàʲȁĴʇʏɳATPʲTɺñʇʏ�nʚʛʦ�ɍfàɽʦʬ
ʯʏʄʗɼʬɲpoly(A)ɽĮƳʚ�TʆʯʕɸʮʄʗɽƟɼʨʬʯʏɳ="ʛ
poly(A)�TřäʜȰĴč$ʚʫʒʕÌʥʒʕɸʮɳ 
(B) hrg10IĬǝùEŜʖʜ poly(A)�TřäʜʦʬʯʙɼʒʏɽɲƾǺ PAP 
(Hrg)ˑ˼ˠˁțʲTɺñʉʄʗʖřäɽ~Úʇʏɳ 
(C)  hrg10IĬǝùEŜʖʜɲAgo1-RISCʚʫʮ poly(A)ɌʛFȁʜ GST-
PAIP2ʚʫʒʕɒ¦ʆʯʙɼʒʏɳʄʛǋĵʜɲPABPɽ poly(A)ɌʛFȁʚÞɥ
ʖʜʙɸʄʗʲƢyʇʕɸʮɳ  



 32 

 
 

� 2-6.ɱ PABPʜ poly(A)Ɍʲ�£Yʉʮ 
(A) GSTɲʥʏʜ GST-PABPʲTɺʏ S2ǇǞùEŜʲʸʺˋˑ˼˥˺˔˕ʶ˼˂
ʚʫʒʕȁĴʇʏɳGST-PABPʜ@�ʚ¬ʇʕ�-ƪÈ��ʉʮɳ 
(B) GSTɲʥʏʜ GST-PABP���ʖʛ Ago1-RISCʚʫʮ mini-let-7-A114ʛ
poly(A)ɌFȁfàɳGST-PABPʜ poly(A)ɌʛFȁʲɒ¦ʇʏɳ 
(C) let-7/let-7*�įɌʲTɺʕɸʙɸ˟˔ˁ˂˶ʸ˼˘ʚɻɸʕɲGST-PABPʜ
mini-let-7-A114ʛ poly(A)Ɍʲ�£Yʇʏɳ 
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2-4. poly(A)ɌʛFȁʗʜźƱʇʏǄƼʙǙȈõL 

 

ɱ ńʚɲȋɭƹ@ʖ Ago1-RISCʚʫʮǙȈõLʛAľƺʲȋʦʏɳ3´UTRʚ let-

7ŀƓɃHɲ3´ĮƳʚ̅̅̈��ʛ poly(A)ɃHʲþʓ˸ˉˤʹ˶˿ˎ mRNA ʲƅ

ɸʕ (� 2-7A; Rluc-let-7-A114)ɲlet-7/let-7*�įɌʛĩŰʚɻʂʮǙȈřäʲŦ

£ʇʏɳʍʛǋĵɲlet-7ʲhʭȪʳʐ Ago1-RISCʲÐïʆʋʏ�nʚʛʦɲ

poly(A)ɌʛFȁʗǙȈõLɽÊɾȝʄʆʯʕɸʏ (� 2-7BɲC)ɳAnti-let-7 ASO

ʚʫʒʕǙȈõLɽȁɕʆʯʮʄʗɼʬ (� 2-7B)ɲAgo1-RISCʚʫʮǙȈõLɽ

ɃH'�ƓʖɷʮʄʗɽƟɼʨʬʯʏɳ 

ɱ poly(A)ɌʛFȁʛÒɣʲąɕʇʕǙȈõLʛʦʲǄƼʚȁĴʉʮʏʨɲ

poly(A)ɌʛĮƳʚŰɑ*ʙɃHʲ 40���TʇʏŸňʙ˹ˬ˿ˑ˿mRNAʲ

ȇȄʇʏ (� 2-7D; Rluc-let-7-A114-N40)ɳʄʛ˹ˬ˿ˑ˿mRNAʛǙȈʜ PAIP2

ʫʒʕɒ¦ʆʯʮʄʗɼʬ (� 2-7E)ɲ@3ʚɎʈȪʨʬʯʏ poly(A)Ɍʖɷʒʕʩ

�ű�ʗoʈʀ PABP'�ƓʚǙȈʲ+ȵʉʮʄʗɽƟɼʨʬʯʏɳ@3ʚɎʈȪ

ʨʬʯʏ poly(A)ɌʜɲAgo1-RISCʚʫʮ poly(A)ɌʛFȁʲʣʤ =ʚ;ʯʏ

ɽ (� 2-7C)ɲŀƓ mRNAɼʬʛˑ˼ˠˁțnïʜɒ¦ʆʯʏʥʥʖɷʒʏ (� 2-

7F)ɳʓʥʭɲAgo1-RISCɽ poly(A)ɌʛFȁʗʜźƱʇʕǙȈõLʲÊɾȝʄʇ

ʕɸʮʄʗɽĠʬɼʗʙʒʏɳ 
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� 2-7.ɱ Ago1-RISCʚʫʮǙȈõLʜ poly(A)ɌʛFȁʚ'�ʇʙɸ 
(A) Rluc-let-7-A114˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ˞ˇˮʜ(C) ʛ RNaseHȁĴʚ
ɻʂʮGėɂ ʲƢʉɳ 
(B) Ago1-RISCʚʫʮ Rluc-let-7-A114ʛǙȈõLɳRluc/Fluc0ʜ let-7/let-7*�
įɌʲTɺŰɸʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳAnti-let-7 ASOʚʫʒʕǙ
ȈõLʜȁɕʆʯʮɳ 
(C) Ago1-RISCʚʫʮõL�ʚɷʮ Rluc-let-7-A114ɲRluc-let-7-A114-N40ʲ

RNaseH/˝˿ˈ˼˥˺˔˕ʶ˼˂ʚʫʒʕȁĴʇʏɳRluc-let-7-A114ʛ poly(A)Ɍʜ
ʉʦʪɼʚFȁʆʯʮʛʚ¬ʇʕɲRluc-let-7-A114-N40ʜFȁʲiʂʙɼʒʏɳ 
(D) poly(A)ɌʛFȁʲiʂʙɸ Rluc-let-7-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(E) Rluc-let-7-A114-N40ʛǙȈřäʜ GST-PAIP2ʚʫʒʕɒ¦ʆʯʏɳ0.5ɲ̅ɲ
10ɱ μMʛ GST-PAIPɲʥʏʜ 10μM GSTʲ$ƅʆʋʏɳmŦ£0ʜ 10 μM 
GST$ƅĢʚɻʂʮ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳ 
(F) Ago1-RISCʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLɳAnti-let-7 ASOʚʫʒʕ
ǙȈõLʜȁɕʆʯʮɳ 



 35 

2-5. Ago1-RISCʚʫʮ ǙȈõLʜ PABPɡ'�Ɠʖɷʮ 
 

ɱ ȫÃʛȁĴɼʬɲGW182ɽ eIF4G-PABPƘ�$ƅʲƴnƓʚɒ¦ʉʮʄʗʖ

ǙȈõLʲÊɾȝʄʉʗɸɹ˱˖˸ɽćzʆʯʕɸʮ (Fabian et al., 2009; 

Zekri et al., 2009; Huntzinger et al., 2010)ɳ�ęʖɲpoly(A)Ɍʲþʏʙɸ

mRNAʖɷʒʕʩ miRNAʚʫʮǙȈõLʲiʂʮʙʘ (Humphreys et al., 

2005; Pillai et al., 2005; Wu et al., 2006; Eulalio et al., 2008; Beilharz et 

al., 2009; Chekulaeva et al., 2009; Eulalio et al., 2009b; Iwasaki et al., 

2009; Chekulaeva et al., 2010)ɲʄʛ˱˖˸ʖʜȏĠʖɾʙɸ¤ɭǋĵʩĔ�

ʀ�uʆʯʕɸʮɳʍʄʖɲɷʬɼʈʨ PAIP2ʲ$ƅʆʋʏı��ʖ˸ˉˤʹ˶˿ˎ

ȁĴʲǵʒʏɳPAIP2���ʖʜ eIF4G-PABPƘ�$ƅɽɒ¦ʆʯʮʏʨɲʍʩ

ʍʩ˹ˬ˿ˑ˿mRNAʛǙȈřäɽǮʇʀ!�ʉʮ (� 2-4̏ɲ� 2-7E)ɳɮʀʢɾ

ʄʗʚ Ago1-RISCʜɲPAIP̆ʚʫʒʕǙȈřäɽ!�ʇʏŹëʚɷʮŀƓ

mRNAʖɷʒʕʩɲǙȈõLʲÊɾȝʄʇʏ (� 2-8A)ɳʓʥʭɲ Ago1-RISCɽ

GW182-PABPƘ�$ƅʚ'�ʋʊʚǙȈõLʲÊɾȝʄʇʕɸʮʄʗɽƢyʆ

ʯʏɳoĿʚɲƾǺ PABPʲȹOʚTɺʏ�nʖʩ Ago1-RISCʚʫʮǙȈõL

ʜĊʙʱʯʙɼʒʏ (� 2-8B)ɳ 
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� 2-8.ɱ Ago1-RISCʚʫʮǙȈõLʜ PABPɡ'�Ɠʖɷʮ 
(A) 10 μM GSTɲʥʏʜ 10 μM GST-PAIP2���ʖʛ Ago1-RISCʚʫʮ
Rluc-let-7-A114-N40ʛǙȈõLɳõLřäʜ GST-PAIP2ʚʫʮÒɣʲiʂʙɼ
ʒʏɳ 
(B) GSTɲʥʏʜ GST-PABP���ʖʛɲAgo1-RISCʚʫʮ Rluc-let-7-A114-
N40ʛǙȈõLɳGST-PABPʚʫʒʕõLʜĊʙʱʯʙɼʒʏɳ� 2-6Aʛ S2
ǇǞùEŜʖȁĴʲǵʒʕɸʮɳ 
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2-6. GW182@ʛǻĔ˘˰ʷ˼ɽ poly(A)ɌFȁȎ¯řäʲþʓ 
 

ɱ ��ʛȁĴǋĵʜɲAgo1-RISC ʚʫʮǙȈõLʗ poly(A)ɌʛFȁɽ PABP

ɡ'�ƓʖɷʮʄʗʲƢyʇʕɸʮɳ�ęɲGW-repeat ʗ UBA ˘˰ʷ˼ʛ�ɂʛʦ

ʲ,þʇʏ˘ˮ˙˼˗˜ʾ˕ʶ˥�ƌ" GW182ʖɷʮ GW182ΔC(1-592) (Eulalio 

et al., 2008; Iwasaki et al., 2009; Moretti et al., 2010)ʲǇǞùEŜ�ʚȹ

OɉTɺʮʄʗʖɲǙȈõLʗ poly(A)ɌʛFȁʛ�ęɽɒ¦ʆʯʏ (� 2-9AɲB)ɳ

ʄʛʄʗɼʬɲ�ǊȠʖ GW182ɽ�ÝƓʙÓPʲúʒʕɸʮʗǚɺʬʯʮɳʍʄʖ

ńʚɲȌǇʙ GW182ʛłǟȁĴʲǵʒʏɳ˟ˁ˕˷ʼˤʴ˿ˊƇĲʛ λ̑˩˦˓˘

ʲǳnʇʏ GW182 ʲƒžʆʋʏ S2 ǇǞùEŜʲȐǺʇɲBoxB ɃHʲþʓ

RNA ʗşʌnʱʋʮʄʗʖ (� 2-9C; mini-BoxB-A114)ɲmiRNAʪ Ago1ʲ�ʆʊ

ʚƗĆ GW182ʲŀƓ RNA�ʚ$ƅʆʋʮʄʗɽEĲʮ (Pillai et al., 2004)ɳ

Ɉƃ�ɲɻʫʟ�ƌ� GW182ʛřäʛ£ɉƓʚȁĴʉʮʏʨɲm GW182ėŶ

ʛ S2ǇǞùEŜ�ʚɻʂʮƒžɉʲc©ʚ˝˿˭˶ʷˌʇʏ (� 2-9D-F)ɳ 

ɱ 
èʆʯʮʫɹʚɲɈƃ� GW182ɽʩʒʗʩÎɸ poly(A)ɌFȁȎ¯řäʲƢʇ

ʏ (� 2-10)ɳȫÃʛȁĴǋĵʗ�ǥʇʕ (Fabian et al., 2009; Lazzaretti et 

al., 2009; Zipprich et al., 2009; Jinek et al., 2010)ɲPABPǋnɦ�ʲsʧ

C ĮƳėŶ̀830–1384́ʩ poly(A)ɌʛFȁʲȎ¯ʉʮřäʲþʒʕɸʏ (� 2-

10)ɳ�ęɲPABPǋnɦ�ʲ=ʀsʥʙɸ NĮƳɦ� (1-605)ʪ��ɦ� (605-

940)ʖɷʒʕʩɲC ĮƳɦ� ̀830–1384́ʗoƪÈʛ poly(A)ɌFȁȎ¯řäʲ

þʓʄʗɽĠʬɼʗʙʒʏ (� 2-10)ɳʓʥʭ GW182 ʜɲC ĮƳɦ�ʗʜźƱʚ

poly(A)ɌʛFȁʲȎ¯ʖɾʮʄʗɽƢyʆʯʏɳʇɼʇʙɽʬɲmėŶʛřäʜ=

ɍʚŎʢʕȻɼʚÌɸʩʛɷʒʏɳʄʛǋĵʜɲGW182ΔC(1-592)ɽ˘ˮ˙˼˗˜

ʾ˕ʶ˥�ƌ"ʗʇʕĂʮǧɹʄʗʗ�ǥʇʕɸʮ (� 2-9A)ɳǦwŝɸʄʗʚɲN Į

Ƴɦ� (1-605)ʗ��ɦ� (605-940)ʲʓʙɿnʱʋʏėŶ (1-940)ʜɲPABPǋ

nɦ�ʲ=ʀþʏʙɸʚʩɑʱʬʊɲmėŶʗŎȥʇʕɩǮʚÎɸ poly(A)ɌFȁ

Ȏ¯řäʲƢʇʏɳ��ʛǋĵʜɲmiRNAʚʫʮ poly(A)ɌʛFȁɽ PABPɡ'

�ƓʖɷʮʗɸɹǚɺʲÎʀďþʇʕɸʮɳ 
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� 2-9.ɱ Ago1-RISCʛ5ɾʜ GW182ʚ'�Ɠʖɷʮ 
(A) Ago1-RISCʚʫʮ mini-let-7-A114 ʛ poly(A)ɌʛFȁʜɲ10 μM GST-
GW182ΔC(1-592)ʚʫʒʕɒ¦ʆʯʮɳ 
(B) Ago1-RISCʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLʜɲ10 μM GST-
GW182ΔC(1-592) ʚʫʒʕɒ¦ʆʯʮɳ 
(C) mini-BoxB-A114 ʛŁÉ�ɳ 
(D) ȁĴʚƅɸʏ NĮƳ λN-HA ˑ˂ǳn GW182ʛŁÉ�ɳ 
(EɲF) NĮƳ λN-HA ˑ˂ǳn GW182ʛʸʺˋˑ˼˥˺˔˕ʶ˼˂ȁĴɳ  
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� 2-10.ɱ GW182mėŶʚʫʮ poly(A)ɌʛFȁ 
CĮƳėŶ(830-1384)ʐʂʖʙʀɲNĮƳėŶɱ (1-605)ʪ��ɦ�ėŶ (605-
940)ʩ poly(A)ɌʛFȁʲȎ¯ʇʏɳNĮƳėŶʗ��ɦ�ėŶʲǉʦnʱʋʏ
(1-940)ʜ=ɍʚZĕʉʮÎɸřäʲƢʇʏɳλN-HA-LacZʜ˜ʾ˕ʶ˥˅˼˗˺˿
˸ʗʇʕƅɸʏɳ   
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2-7. GW182ʛĘʏʙłǟä˘˰ʷ˼ 
 

ɱ ȫÃʛȁĴɼʬɲPABP ǋnɦ�ʲsʧ C ĮƳɦ�ʲŃĊʆʋʏ�ƌ�

GW182 (1-861)ɽɲɈƃ�ʚŎʢʕǮʇʀÌɸõLřäʇɼþʏʙɸʄʗɽƢʆʯ

ʏ (Eulalio et al., 2009a; Zekri et al., 2009; Huntzinger et al., 2010)ɳ�ęɲ

�~ʛȁĴɼʬɲoʈʀ PABP ǋnɦ�ʲþʏʙɸ�ƌ� GW182 (1-940) ʖɷ

ʒʕʩɲÎɸ poly(A)ɌFȁȎ¯řäʲþʓʄʗɽĠʬɼʗʙʒʏ (� 2-10)ɳʄʛʄ

ʗʜɲGW182 ʲľïʉʮʵˮ˝Ʌŉ� 861ƋƖɼʬ 940ƋƖʛɐʚɲʄʛ»ʲƃ

ʦEʉĭƚʛłǟä˘˰ʷ˼ɽ��ʇʕɸʮʄʗʲƢyʇʕɸʮɳƃŷƫɐʛʵˮ˝

ɅɃHʲŎȥʉʮʗɲ861 ƋƖɼʬ 883 ƋƖʛɦ�ʖ,�äɽɯɸʄʗɽĠʬɼ

ʗʙʒʏ (� 2-11A)ɳʍʄʖ 1-860ɲ1-883 ʗɸɹ�ʓʛ̑ĮƳėŶʲĘʏʚ$Ǻʇɲ

ʍʛřäʲȊ(ʇʏ (� 2-9D,F)ɳʍʛǋĵɲ1-860ʜ 1-605ʚŎʢʕÎɸřäʲ

Ƣʉʩʛʛɲ861ƋƖɼʬ 883ƋƖʛɦ�ʲȟʇɷʱʋʏėŶ (1-883)ʜ 1-940

ʚZĕʉʮʆʬʚÎɸřäʲþʓʄʗɽĠʬɼʗʙʒʏ (� 2-11B)ɳʍʄʖ 861-

883 ʥʖʛɦ�ʲɲ,�ʆʯʕɸʮʵˮ˝ɅɃHʚ�ʔɸʕɲQSR ˱˓˿ˤʗp�

ʂʏɳ 

 
2-8. GW182ʜ=ɍʛ˅˼˕ˁˋ˗ʚɻɸʕĨ�ʛřäʲƒĉʉʮ 
 

ɱ �~ʛȁĴɼʬɲPABP ǋnɦ�ʲþʏʙɸ�ƌ� GW182 (1-940)ʖɷʒʕʩɲ

ʍʛʣɼʛėŶʚŎʢʕɩǮʚÎɸřäʲþʓʄʗɽĠʬɼʗʙʒʏɳʇɼʇɲĞ

ɸˑʷ˯ˬʷ˼˗ʚɻʂʮ poly(A)ɌʛFȁʲȁĴʇʏʗʄʰɲ1-940 ʜɈä�

GW182 ʚŎʢʕfàȲÈɽĩéʚȷʯʮĿ�ɽȀ«ʆʯʏ (� 2-11C)ɳʓʥʭɲ

GW182 ʜ=ɍʛŹëʖIʨʕĨ�ʛřäʲƒĉʇʕɸʮɳGW182 ʚʜǻĔʛ

łǟä˘˰ʷ˼ɽ��ʇʕɸʮɽɲʍʯʬɽ=ɍʛ˅˼˕ˁˋ˗ʖ]ȐƓʚ5ʀʄʗ

ʚʫʒʕ poly(A)ɌʛFȁʲVżƓʚÊɾȝʄʇʕɸʮʗǚɺʬʯʮɳ 
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� 2-11.ɱ Ęʏʙłǟ˘˰ʷ˼ɲQSR˱˓˿ˤʛo£  
(A) GW182 ˑ˼ˠˁțʛ disorder
Ŧʗʵˮ˝ɅɃHʛ,�äɳ̉ʵˮ˝Ʌʛʸʷ
˼˘ʸʖˋ˶ʷ˘ʆʋʏÂ�0ʗʇʕ conservation scoreʲŒʨʏɳdisorder 
probabilityʜ DISOPRED2ʚʫʒʕȄƸʇʏɳȁĴʜ Pieter Bas Kwak_�ʗŕ
Äƣ_�ʚʫʒʕǵʱʯʏɳ 
(B) Q-rich ʗ PAM2-motifʛ˷˼ʽ˿ʚɷʮ QSR˱˓˿ˤʜ poly(A)ɌʛFȁV
żʲ�ğʆʋʮɳ 
(C) NĮƳėŶ (1-940)ʗɈƃ� GW182ʚʫʮ poly(A)ɌʛFȁʲĞɸˑʷ˯ˬ
ʷ˼˗ʖȁĴʇʏɳ 
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2-9. GW182ʲ�ʇʏǙȈõLʜ PABPɡ'�Ɠʖɷʮ 

 

ɱ GW182ʲľïʉʮm˘˰ʷ˼ʛǙȈõLřäʲȁĴʉʮʏʨɲ3´UTRʚ BoxB

ɃHɲ3´ĮƳʚ̅̅̈��ʛ poly(A)ɃHʗ 40��ʛ,ȕɃHʲþʓ˸ˉˤʹ˶˿

ˎ mRNA ʲȇȄʇʏ (� 2-12A̎ Rluc-BoxB-A114-N40)ɳ poly(A)ɌʛFȁʗoĿ

ʚɲɈä� GW182ɽʩʒʗʩÎɸǙȈõLʲÊɾȝʄʇʏ (� 2-12B)ɳ�ęʖɲ

1-605ɲ605-940ɲ 830-1384ʛmėŶʜÌɸřäʇɼƢʆʙɼʒʏɳNĮƳɦ� 

(1-605)ʗ��ɦ� (605-940)ʲʓʙɿnʱʋʏ 1-940ʜɲɈƃ� GW182ʚńʁ

ÎɸǙȈõLʲÊɾȝʄʇʏɳʄʛʄʗɼʬɲGW182ʜ PABPɡ'�ƓʚǙȈõ

LʲÊɾȝʄʉʄʗɽƢyʆʯʏɳ 
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� 2-12.ɱ GW182ʚʫʮǄƼʙǙȈõL 
(A) poly(A)ɌʛFȁʲiʂʙɸ Rluc-BoxB-A114-N40˹ˬ˿ˑ˿mRNA ʛŁÉ�ɳ 
(B) GW182mėŶʚʫʮ Rluc-BoxB-A114-N40ʛǙȈõLɳRluc/Fluc0ʜ λN-
HA-LacZʲ$ƅʆʋʏʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳ  
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2-10. ǚ« 

 

ɱ miRNAʜŀƓ mRNAʛǙȈõLʗ poly(A)ɌʛFȁʚʫʒʕɲˑ˼ˠˁțnï

ʲɒ¦ʉʮɳʄʯʥʖɲmiRNAʚʫʮǙȈõLɽʘʛʫɹʙ�ĵɑ*ʚʫʒʕÊɾ

ȝʄʆʯʮʛɼʚʓɸʕʜɍÃȔȑʆʯʕɾʏʩʛʛɲĠƟʙǋȑʜØʬʯʕɸʙ

ɼʒʏ (Omer et al., 2009)ɳ×ĲʛȁĴʖʜɲpoly(A)ɌʲʍʩʍʩþʏʙɸŀƓ
mRNAʪɲˡˋ˗˼ˋ˕˯˸˿˦ʗxʝʯʮŸňʙ�ńľȳʲ�ʇʕ poly(A)Ɍɡ

'�ƓʚǙȈʲřäYʉʮŸňʙŀƓ mRNAɽƅɸʬʯʕɾʏ (Humphreys 

et al., 2005; Pillai et al., 2005; Wu et al., 2006; Eulalio et al., 2008; 

Beilharz et al., 2009; Chekulaeva et al., 2009; Eulalio et al., 2009b; 

Iwasaki et al., 2009; Chekulaeva et al., 2010)ɳʇɼʇɲpoly(A)Ɍʲþʏʙɸ

mRNAʜʍʩʍʩǙȈřäɽ!ɸʄʗʪɲˡˋ˗˼ˋ˕˯˸˿˦ɽȱ¿ʛǙȈǊ

ȠʗʜƌʙʮŸňʙF�łľʲ�ʇʕǙȈʲřäYʇʕɸʮʄʗɼʬ (Marzluff et 

al., 2008)ɲʍʛȁĴǋĵʲņƟʚȁɆʉʮʄʗʜ�ɜʖɷʒʏ (Nissan and 

Parker, 2008)ɳįƜƭʖʜɲpoly(A)ɌǤ"ʛłǟʜǎþʇʏʥʥɲʍʛFȁʲ

ŸƌƓʚɒ¦ʉʮʄʗʖɲmiRNAʚʫʮǙȈõLɽ poly(A)ɌʛFȁʗʜźƱʇ

ʕɸʮʄʗʲĠƟʚǋȑʔʂʏ (� 2-7C-Fɲ� 2-12)ɳʓʥʭǙȈõLʜɲ^ʚ

poly(A)ɌɽFȁʆʯʏʄʗʚʫʮǋĵʖʜʙɸʄʗɽƢʆʯʏɳʆʬʚɲʄʛ“ǄƼ”

ʙǙȈõLʜ PABPɡ'�ƓʖɷʮʄʗɽĠʬɼʗʙʒʏ (� 2-8Aɲ� 2-12)ɳo

Ŀʛǋȑʜɲˎ˥˶ˤʶ˔ˉ˳IĬǝʲƅɸʏ in vivoȁĴɼʬʩ¯ɼʯʕɻʭ 

(Mishima et al., 2012)ɲPABPʚ'�ʇʙɸ miRNAʛ5ɾʜƫɐʖ,�ʆʯ

ʕɸʮʄʗɽƢyʆʯʏɳpoly(A)ɌʛFȁʩoʈʀɲʍʩʍʩǙȈɽ =ʚɒ¦ʆ

ʯʏı�ʖʩÒɣʲiʂʮʄʗʙʀȵǵʉʮʄʗɼʬ (Eulalio et al., 2007; 

Wakiyama et al., 2007; Eulalio et al., 2009b; Fabian et al., 2009; 

Iwasaki et al., 2009)(� 2-2FɲG)ɲmiRNAʚʫʮ poly(A)ɌʛFȁʗǙȈõL

ʜɲ�ɸʚźƱʇʏfàʖɷʮʄʗɽǚɺʬʯʮɳ 

 

ɱ ȫÃʛȁĴɼʬɲGW182ʜ PABP ʗʛƘ�$ƅʲ�ʇʕ poly(A)ɌʛFȁʲÊ

ɾȝʄʉʗɸɹ˱˖˸ɽćzʆʯʕɸʏ (Fabian et al., 2009; Zekri et al., 

2009; Huntzinger et al., 2010; Jinek et al., 2010)ɳʓʥʭ GW182ʜɲ
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PABPʲ�ʇʕɐĆƓʚ poly(A)ɌFȁɄǅʲxʟȪʧɲɷʮɸʜ poly(A)Ɍɼʬ

PABPʲȁɛʆʋʮʄʗʚʫʒʕ poly(A)ɌFȁɄǅʛ�țȍȓʲ+ʇʕɸʮʗǚ

ɺʬʯʕɾʏɳʇɼʇ�~ʛȁĴǋĵɼʬɲ±ʙʀʗʩˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞù

EŜ�ʚɻɸʕɲmiRNAɽ GW182-PABPƘ�$ƅʚ'�ʋʊʚ poly(A)Ɍʛ

FȁʲÊɾȝʄʇʕɸʮʄʗɽĠʬɼʗʙʒʏɳ�ęʖɲ˭ʸˋ Krebs-̆ǇǞùE

Ŝʲƅɸʏȋɭƹ@AľƺǁʖʜɲPABPʛɕdɽ poly(A)ɌʛFȁʲǮʇʀɒ

¦ʉʮʗɸɹɲƘfʉʮ¤ɭǋĵʩ�uʆʯʕɸʮ (Fabian et al., 2009)ɳǦw

ŝɸʄʗʚɲˉ˵ʸˊ˵ʸ˟ʺIĬǝʲƅɸʏȋɭƹ@Aľƺǁʚɻɸʕɲ

GW182-PABPƘ�$ƅʜÞɥʖʜʙɸʩʛʛɲAgo1-RISCʛŀƓ mRNA�ʡ

xʟȪʦʲ+ȵʇʕɸʮʄʗɽƢʆʯʏ (Moretti et al., 2012)ɳ˭ʸˋ Krebs-̆

ǇǞùEŜ�ʖʜɲʺˤʹˁˑ˿ǻn"ʛŀƓ mRNA�ʡxʟȪʦɽÕȲŋɖ

ʗʙʮʄʗʖɲGW182-PABPƘ�$ƅʚ¬ʉʮɯɸ'�äʲƢʇʕɸʮjǟäʩ

ǚɺʬʯʮɳ 

 

ɱ �ƌ"ʲƅɸʏȹdʛȁĴɼʬɲPAM2-motifɲC-term ˘˰ʷ˼ʲsʧ C ĮƳɦ

�ɽ GW182ʛłǟƒĉʚɇǼʖɷʮʗǚɺʬʯʕɾʏ (Eulalio et al., 2009a; 

Fabian et al., 2009; Jinek and Doudna, 2009; Lazzaretti et al., 2009; 

Lian et al., 2009; Zekri et al., 2009; Zipprich et al., 2009; Huntzinger et 

al., 2010; Kozlov et al., 2010)ɳʄʛɦ�ɽ PABP ʗƗĆǋnʇʕɸʮʄʗɼʬɲ

GW182-PABPƘ�$ƅʛɇǼäɽƕʳʚȔȑʆʯʕɾʏɳʇɼʇ�~ɲGW182

mėŶʛƒžɉʲc©ʚ˝˿˭˶ʷˌʇʏ£ɉƓʙȁĴʚʫʒʕɲCĮƳɦ�ʐʂ

ʖʜʙʀ NĮƳɦ�ʛ GW-repeatʪ UBA ˘˰ʷ˼ɲQ-rich ˘˰ʷ˼ʲsʧ���

ȫʛɦ�ʩoƶʛõLřäʲþʓʄʗɽĠʬɼʗʙʒʏ (� 2-10)ɳʆʬʚɲQ-rich

˘˰ʷ˼ʗ PAM2-motifʛɐʚ QSR ʗp�ʂʏĘʏʙłǟ˘˰ʷ˼ʲƒǽʇʏ (�

2-11AɲB)ɳGW182ʲľïʉʮm ˘˰ʷ˼ʛƘ¬Ɠʙ¨�ʜƃŷƫɐʪ¤ɭǁʚ

ʫʒʕƌʙʮʄʗʩǚɺʬʯʮʏʨɲGW182-PABPƘ�$ƅɽ miRNAʚʫʮɀ

��ƒžLÙʚ=ʀ¨�ʇʙɸʗʜėȃʖɾʙɸɳ¤ɗʚˎ˥˶ˤʶ˔ˉ˳IĬǝ

ʖʜɲPAM2-motifʲ�ʇʏ PABP ʗʛƘ�$ƅʜÞɥʖʜʙɸʩʛʛɲõLř

äʚ�ɂ¨�ʉʮʄʗɽ�uʆʯʕɸʮ (Mishima et al., 2012)ɳʅʀĨȫɲ

GW182ʜ poly(A)ɌFȁɄǅǻn"ʖɷʮ CCR4-NOTǻn"ʛľï��ɲ
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NOT1 ʗƗĆǋnʉʮʄʗɽƢʆʯʏ (Braun et al., 2011; Chekulaeva et al., 

2011; Fabian et al., 2011)ɳʄʛƘ�$ƅʜ QSRʲsʧɦ�ʪɲNĮƳɼʬ

CĮƳʚɼʂʕǻĔƷò��ʇʕɸʮǋn˱˓˿ˤʛ]ȐƓʙ5ɾʚʫʒʕúʱ

ʯʕɸʮʄʗɽĠʬɼʗʙʒʏɳɇǼʙʄʗʚɲGW182-NOT1Ƙ�$ƅʜ PABP

ɡ'�ƓʖɷʮʄʗɽƢʆʯʏɳʄʛʄʗɼʬ GW182ʜ PABPʚ'�ʋʊʚɲǤ

ʬƬĻƓʚ CCR4-NOTǻn"ʲŀƓ mRNA�ʡʗxʟȪʳʖɸʮʗǚɺʬʯʮɳ 

 

ɱ įƜƭʚʫʭɲmiRNAʜ PABPɡ'�ƓʚǙȈõLʗ poly(A)ɌʛFȁʲÊɾ

ȝʄʉʄʗɽĠʬɼʗʙʒʏɳʆʬʚ miRNAʚʫʮǙȈõLʜɲpoly(A)ɌʛFȁ

ʗʜ=ʀźƱʇʏfàʖɷʮʄʗɽĠʬɼʗʙʒʏɳʇɼʇɲmiRNAʚʫʮǙȈõL

ɽˑ˼ˠˁțnïȹƪʛʘʛŋɖʲʘʛʫɹʚɒ¦ʇʕɸʮʛɼʗɸʒʏȌǇʙ$

ƅłÇʜĭȁĠʖɷʭɲʍʛƀȁʚʜ�ÖʛʆʬʙʮȁĴɽÞǼʖɷʮɳ 
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¤ɭóŖ 

 

Bufferɲ40x Reaction Mixʛ ǉï 

1x lysis buffer 

30 mM Hepes-KOH pH 7.4, 100 mM KOAc, 2 mM Mg(OAc)2 

 

2x proteaseK buffer 

200 mM Tris-HCl pH 7.5, 300 mM NaCl, 25 mM EDTA pH 8.0, 2% (w/v) SDS 

  

RNaseH buffer 

40 mM Hepes-KOH pH 7.4, 10 mM MgCl2, 60 m KCl, 1 mM DTT, 0.4 U/μl 

RNasin Ribonuclease Inhibitor (Promega) 

 

˪˸˯ʵˮ˘ loading dye 

10 mM EDTA pH 8.0, 98% (w/v) deionized formaide, 0.025% (w/v) xylene 

cyanol, 0.025% bromophenol blue 

 

40x Reaction Mix 

 
 
 
 
 

 

 

 

 

 

˶ʷˍ˿˗ʛȐǺ 

IĬǝùEŜ 

ƒƃ 0-12Ģɐʛˉ˵ʸˊ˵ʸ˟ʺIĬǝʲəʨɲŐʖŘɹɳ 50% ˞ʷˑ˿ (ǫŽ)

ʚ̅FɐśʇɲʍʛÖŚŐʖ 3FɐŘɹɳʿ˯ˑʼ˸ʖŐFʲɕɾɲIĬǝʚ¬ʇ

ʕƶɉʛ (1x lysis buffer, 5 mM DTT, 1x protease inhibitor cocktail [Riche])ʲ

Ő 50 μl 
1M DTT 2 μl 
1 M KOAc 16 μl 
100 mM ATP 4 μl 
100 mM GTP 1 μl 
0.5 M Mg(OAc)2 2.24 μl 
1 mM amino acid mixture (Sigma) 20 μl 
500 mM creatine monophosohate 20 μl 
2 U/μl creatine phosphokinase (Calbiochem) 6 μl 
40 U/μl RNasin Ribonuclease Inhibitor (Promega) 1 μl 
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Tɺʕɲ˒ʸ˼ˋ�˪˱ˊʹ˙ʷˈ˿ʚʫʒʕ̆̄~ʓʠʉɳƞƝŜʲ 4℃ɲ1.7x 

104 gʖ 20FȼÝʇɲ�šʲ~gʇʏɳ 

 

S2ǇǞùEŜ 

S2ǇǞʲ~gʇɲPBSʚʫʒʕ̅~ŘɹɳǇǞ˩˹˔˗ʚ¬ʇʕƶɉʛ(1x lysis 

buffer, 5 mM DTT, 1x protease inhibitor cocktail [Riche])ʲTɺʕɲ˒ʸ˼ˋ�˪

˱ˊʹ˙ʷˈ˿ʚʫʒʕ̆̄~ʓʠʉɳƞƝŜʲ 4℃ɲ1.7x 104 gʖ 20FȼÝʇɲ

�šʲ~gʇʏɳ 

 

˦˶ˋˮ˘ʛ$Ǻ 

pUC57-A114 

A114ɃHʗ EcoT22IGėɂ ɲ40��¬ʛ�éʛɃHʜɲ�¸ɀ��nïʚʫ

ʒʕ pUC57 vectorʛ PstIɲHindIIIGėɂ ɐʚˁ˺˿˚˼˂ʇʏ (GenScript)ɳ 

 

pUC57-mini-let-7-A114 

̌˽òʛ let-7ŀƓɃHʲsʧ DNAėŶʜɲpsiCHECK2-let-7 8x (Iwasaki et 

al., 2009)ʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-GGG GGG AGC TCT AAT ACG ACT 

CAC TAT AGG ACG AGC AGT AAT TCT AGG CG-3´)ʗ (5´-CCC CCC TGC 

AGG CGG CCA GCG GCC GCG TCG A-3´)ʚʫʒʕ�ÀʇɲpUC57-A114ʛ

SalIɲPstIGėɂ ɐʚă<ʇʏɳ 

 

pUC57-mini-BoxB-A114 

5 ˽òʛ BoxBɃHʲsʧ DNAėŶʜɲpAC5.1 Fluc-BoxB 5x (Chekulaeva 

et al., 2009)ʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-GGG GGC TCG AGT TCC CTA AGT 

CCA ACT ACC A-3´)ʗ (5´-CCC CCG CGG CCG CAT AAT ATC CTC GAT 

AGG GCC-3´)ʚʫʒʕ�ÀʇɲpsiCHECK2 vector (Promega)ʛ XhoIɲNotIGė

ɂ ɐʚă<ʇʏ (psiCHECK2-BoxB)ɳʆʬʚ psiCHECK2-BoxBʲɊ�ʗʇʕ˦

˶ʷ˭˿ (5´-GGG GGG AGC TCT AAT ACG ACT CAC TAT AGG CAT AGTɱ

CCA ACT ACC AAA CT-3´)ʗ (5´-CCC CCC TGC AGG CGG CCA GCG GCC 

GCA TAA T-3´)ʚʫʒʕ DNAėŶʲ�ÀʇɲpUC57-A114ʛ SalIɲPstIGėɂ 
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ɐʚă<ʇʏɳ 

 

pUC57-Rluc-let-7-A114 

̌˽òʛ let-7ŀƓɃHʗ Renila luciferaseʲsʧ DNAėŶʜɲpsiCHECK2-

let-7 8x (Iwasaki et al., 2009)ʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-GGG GGG AGC 

TCT AAT ACG ACT CAC TAT AGG C-3´)ʗ (5´-CCC CCC TGC AGG CGG 

CCA GCG GCC GCG TCG A-3´)ʚʫʒʕ�ÀʇɲpUC57-A114ʛ SalIɲPstIGė

ɂ ɐʚă<ʇʏɳ 

 

pUC57-Rluc-BoxB-A114 

5 ˽òʛ BoxBɃHʗ Renila luciferaseʲsʧ DNAėŶʜɲpsiCHECK2-BoxB

ʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-GGG GGG AGC TCT AAT ACG ACT CAC TAT 

AGG C-3´)ʗ (5´-CCC CCC TGC AGG CGG CCA GCG GCC GCA TAA T-3´)

ʚʫʒʕ�ÀʇɲpUC57-A114ʛ SalIɲPstIGėɂ ɐʚă<ʇʏɳ 

 

pAC5.1-λN-HA-GW182ŃĊ�ƌ"ˉ˷˿ˌ 

pAC5.1-λN-HA-LacZɲGW182ɲ1-605ʜȹdʚȆȭʆʯʕɸʮ (Chekulaeva 

et al., 2009)ɳ830-1384, 605-940, 1-860, 1-940ʛ GW182mėŶʜ pAC5.1-

λN-HA-GW182ʲɊ�ʗʇʕɲ�Ȇʛ˦˶ʷ˭˿ʲƅɸʏ inverse PCRŖʚʫʭ

$Ǻʇʏɳ830–1384 (5´-GTT CCA GAT TAC GCT TCT CTA AGT AAC TCA 

GGC AA-3´) ʗ (5´-AGC GTA ATC TGG AAC ATC GTA TGG GTA AGC CAT 

CA-3´); 605–940 (5´-GTT CCA GAT TAC GCT TCT TAT GCC GAC CAC AAT 

AG-3´) ʗ (5´-GTG GTC GGC ATA AGA AGC GTA ATC TGG AAC ATC GT-

3´); 1–860 (5´-ATT AAT AAG CCA AGT TAA GCG GCC GCT CGA GTC TA-

3´) ʗ (5´-TCG AGC GGC CGC TTA ACT TGG CTT ATT AAT ATT GA-3´); 1–

883 (5´-GTA TTA GAT AAG GAG TAA GCG GCC GCT CGA GTC TA-3´) ʗ 

(5´-TCG AGC GGC CGC TTA CTC CTT ATC TAA TAC TGG AA-3´); 1–940 

(5´-GAT AAC GAG AAT AAA TAA GCG GCC GCT CGA GTC TAG AG-3´) ʗ 

(5´-GAC TCG AGC GGC CGC TTA TTT ATT CTC GTT ATC AGA TG-3´)ɳ 
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pGEX5X-3-PAIP2 

paip2ɀ��ʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-

GGG GGA ATT CCA TGT TGT TAA AAG TGC CAT C-3´)ʗ (5´-CCC CGT 

CGA CTT ATG AGG CAG GGA AAT CTA-3´)ʚʫʒʕ�ÀʇɲpGEX5X-3 

vector (GE Healthcare Biosciences)ʛ EcoRIɲSalIGėɂ ɐʚă<ʇʏɳ 

 

pGEX5X3-PABP 

pabpɀ��ʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-

GGG GGC TCG AGA TGG CTT CTC TAT ACG TCG G-3´)ʗ (5´-CCC CCG 

TCG ACT TAG TTG GCG GGC TCG GTG A-3´)ʚʫʒʕ�ÀʇɲpGEX5X-3 

vector (GE Healthcare Biosciences)ʛ XhoIɲSalIGėɂ ɐʚă<ʇʏɳ 

 

pCold I-PAP 

hiiragiɀ��ʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ˦˶ʷ˭˿ (5´-

CAC CAT GTG GAA TTC CGA ACC AAC-3´)ʗ (5´-TCA CGA ACA TGC CAC 

CTC CG-3´)ʚʫʒʕ�ÀʇɲpENTR-D-TOPO vector (Invitrogen)ʡˁ˺˿˚˼˂

ʇʏɳʆʬʚɲLR clonase (Invitrogen)ʚʫʒʕ pCold I (Takara Bio)Đ�˨ˁˑ˿

ʡʗǉʦħɺʏɳ 

 

ŀƓ RNAʛȐǺ 

Mini-let-7-A114, mini-BoxB-A114 RNA 

EcoT22IʖGėʇʏ pUC57-mini-let-7-A114ɲɻʫʟ pUC57-mini-BoxB-A114 ʲɊ

�ʗʇʕɲAmpliscribe T7 High Yield Transcription Kit (Epicentre)ʲƅɸʕȢB

ʲǵʒʏɳ [α-32P] GTP ʗ ScriptCap m7G Capping System (Epicentre)ʚʫʒʕɲ

Ē®äŀȓʆʯʏ m7Gcapľȳʲ RNAʛ 5´ĮƳʚ�Tʇʏɳ 

 

Rluc-let-7-A114/A114-N40ɲRluc-BoxB- A114-N40 mRNA 

EcoT22I (A114ʛ�n)ɲʥʏʜ HindIII (A114-N40ʛ�n)ʖGėʇʏ pUC57-Rluc-

let-7-A114ɲpUC57-Rluc-BoxB-A114 ʲɊ�ʗʇʕɲAmpliscribe T7 High Yield 

Transcription Kit (Epicentre)ʲƅɸʕȢBʲǵʒʏɳScriptCap m7G Capping 
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System (Epicentre)ʚʫʒʕ m7Gcapľȳʲ RNAʛ 5´ĮƳʚ�Tʇʏɳ 

 

Fluc mRNA 

ȢBʛɊ�ʗʙʮ DNAėŶʜɲpGL3 Basic (Promega) ʲʩʗʚ˦˶ʷ˭˿(5´-

GTA CTT AAT ACG ACT CAC TAT AGG TAA AGC CAC CAT GGA AGA C-

3´) and (5´-CAC TGC ATT CTA GTT GTG GTT TGT CC-3´)ʚʫʒʕ�Àʇɲ

Ampliscribe T7 High Yield Transcription Kit (Epicentre)ʲƅɸʕȢBʲǵʒʏɳ

ScriptCap m7G Capping System (Epicentre)ʚʫʒʕ m7Gcapľȳʲ RNAʛ 5´

ĮƳʚ�Tʇʏɳ 

 

let-7/let-7*�įɌ RNAʛȐǺ 

�¸nïʇʏ RNA (5´-UGA GGU AGU AGG UUG UAU AGU-3´) ʗ(5´-UAU 

ACA AUG UGC UAG CUU UCU-3´)ʛ 5´ĮƳʲɲT4 polynucleotide kinase 

(Takara Bio)ʚʫʒʕŵɅYʇʏɳŵɅYfàŜ�ʛ ATPʜ MicroSpin G-25 

Columns (GE Healthcare Bioscience)ʚʫʒʕɕɸʏɳʾʷ˘Ɍʗˠ˔ˍ˼ˊ˲˿

Ɍʲ˱˸ż 2:3ʖşʌnʱʋɲ95℃ʖ 3Fɲ¥ťʖ 30FǕʀʄʗʖʵ˚˿˷˼˂

ʲǵʒʏɳ�įɌ RNA ʜɲ1x lysis bufferʚŨʂʕɸʮɳ 

 

ˑ˼ˠˁțƾǺ 

GST, GST-PAIP2, GST-GW182ΔC(1-592)ʜɲ�ǡǬķ� BL21�ʖƒžʆʋ

ʏɳ¬Ĕ�ŊĬʚ 1 mM IPTGʲŠTʇɲ25℃ʖ 24Ģɐ�ɫÖʚ�ǡǬʲ~g

ʇʏɳ(1x lysis bufferɲ1x protease inhibitor cocktail [Roche], 1 mM PMSF, 1 

mM DTT, 100 μg/ml pefabloc, 20 μg/ml pepstatin, 5 μg/ml aprotinin, 5 μg/ml 

leupeptin)�ʚ˩˹˔˗ʲîŭʇɲˏ˚˃˿ˉ˵˼ʖǇǞʲƞƝÖɲ̈℃ɲ1x 104 gʖ

20FɐȼÝʲǵʒʏɳ ~gʇʏ�šʗ glutathione sepharose 4B (GE 

Healthcare Bioscience)ʲşʌnʱʋɲ4℃ʖ 1ĢɐfàʆʋʏÖɲ˹ˊ˼ʲ (1x 

lysis buffer, 1 M NaCl, 0.1% Triton X-100, 1 mM DTT)ʖ ̉~Řɸɲ1x lysis 

bufferʖ̆~˷˼ˋʇʏɳˑ˼ˠˁțʜ (1x lysis buffer, 20 mM glutathione, 1 mM 

DTT, 30% glycerol)�ʚŨEʇʏɳ 

 



 52 

His-PAPʜɲ�ǡǬķ� BL21�ʖƒžʆʋʏɳ¬Ĕ�ŊĬʚ 1 mM IPTGʲŠ

Tʇɲ15℃ʖ 24Ģɐ�ɫÖʚ�ǡǬʲ~gʇʏɳ(200 mM KOAc, 30 mM 

Hepes-KOH pH 7.4ɲ20 mM imidazole pH7.5, 2 mM Mg(OAc)2, 1 mM PMSF, 

1 mM DTT, 100 μg/ml pefabloc, 20 μg/ml pepstatin, 5 μg/ml aprotinin, 5 μg/ml 

leupeptin, 1x protease inhibitor cocktail [Roche], 5% glycerol)�ʚ˩˹˔˗ʲî

ŭʇˏ˚˃˿ˉ˵˼ʖǇǞʲƞƝÖɲ̈℃ɲ1x 104 gʖ 20FɐȼÝʲǵʒʏɳˑ˼

ˠˁțʜ His-tarp FF crude (GE Healthcare Bioscience)ʲƅɸʕƾǺʇɲPD-10 

(GE Healthcare Bioscience)ʚʫʒʕ (1x lysis buffer, 30% glycerol, 1 mM DTT)

�ʡʗǕĈʇʏɳ 

 

GST-PABPʜɲ�ǡǬķ� BL21�ʖƒžʆʋʏɳ¬Ĕ�ŊĬʚ 1 mM IPTGʲ

ŠTʇɲ25℃ʖ 24Ģɐ�ɫÖʚ�ǡǬʲ~gʇʏɳGST-PABPʜʍʛ�ɂFɽ

�ŨäƈFʚ��ʇʏɽɲɯ� buffer (2 M NaCl, 20 mM Tris-HCl pH7.4, 1x 

protease inhibitor cocktail [Roche], 1% Triton X-100, 1 mM DTT)ʖ˩˹˔˗ʲî

ŭʉʮʄʗʚʫʭɲʍʛ�ɂɽjŨYʇʏɳîŭŜʜˏ˚˃˿ˉ˵˼ʚʫʮƞƝÖɲ

̈℃ɲ5000 rpmʖ 20FɐȼÝʇʏɳ~gʇʏ�šʚɲglutathione sepharose 4B 

(GE Healthcare Bioscience)ʲşʌnʱʋ 4 ℃ʖ 1ĢɐfàʆʋʏÖɲ˹ˊ˼ʲ

ɯ� bufferʖ ̉~Řɸɲ1x lysis bufferʖ̆~˷˼ˋʇʏɳˑ˼ˠˁțʜ (1x lysis 

buffer, 1 M NaCl, 0.1% Triton X-100, 20 mM glutathione, 1 mM DTT, 30% 

glycerol)�ʚŨEʇɲNAP-5 (GE Healthcare Bioscience)ʚʫʒʕ (1x lysis 

buffer, 30% glycerol, 1 mM DTT)�ʡʗǕĈʇʏɳ 

 

˗˶˼ˋˤʹˁˉ˵˼ 

10 mlʛ S2ǇǞ (1x 106 cells/ml)ʚ¬ʇʕ 10 μgʛƒž˦˶ˋˮ˘ʲ FuGENE 

HD transfection reagent (Roche)ʲƅɸʕ˗˶˼ˤʹˁˉ˵˼ʇɲ72ĢɐÖʚǇǞ

ùEŜʲȐǺʇʏɳ 

 

˭ʷˁ˺˅˔ʽ˸˛ˁ˹ʵ˿ˎDƀ 

100 μlʛ S2ǇǞùEŜʚ¬ʇʕɲ1 μlʛ˭ʷˁ˺˅˔ʽ˸˛ˁ˹ʵ˿ˎ (15,000 

U/ml; Takara Bio)ɲ1 μlʛ 100 mM Ca(OAc)2ʲTɺɲ20℃ʖ 20FɐɠǕʇʏɳ
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1 μlʛ 200 mM EGTAʲTɺʮʄʗʖfàʲŅʨʏɳ 

 

GST-PAIP2ʚʫʮ PABPɕd 

15 μgʛ GSTɲGST-PAIP2ʲ 40 μl ʛ glutathione sepharose 4B (GE 

Healthcare Bioscience)ʗşʌnʱʋɲ4℃ʖ 2ĢɐǕɸʏɳ1x lysis bufferʖ̇

~ŘʒʏÖɲ˹ˊ˼ʗ 30 μlʛ˭ʷˁ˺˅˔ʽ˸˛ˁ˹ʵ˿ˎDƀʇʏǇǞùEŜʲ

şʌnʱʋɲ4℃ʖ 2ĢɐfàʆʋʏɳʍʛÖɲ�šʲ~gʇȁĴʚƅɸʏɳ 

 

ʸʺˋˑ˼˥˺˔˕ʶ˼˂ 

˥˺˔˕ʶ˼˂ʜɲF�ɉʛƌʙʮ GW182mėŶɐʛȢBVżʛ»ʲĨ°Yʉ

ʮʏʨɲʼ˿˟˿˙ʷ˗ʖ wet transfer ʇʏɳanti-FLAGö" (1:5000; Sigma)ɲ

anti-HAö" (1:5000; Covance)ɲanti-PABPö" (1:1000;(Duncan et al., 

2009)), anti-eIF4Eö" (1:5000; (Nakamura et al., 2004))ɲanti-Ago1ö" 

(1:1000; (Miyoshi et al., 2005))ʲ�ńö"ʗʇʕƅɸʏɳSuperSignal West 

Dura (Pierce)ʚʫʒʕY�ƒ9ʲȎ¯ʇɲLAS-3000 (Fujifilm Life Science)ʚʫʒ

ʕƈ6ʲhØʇʏɳ 

 

?;ƎŔɓ 

λN-HA-GW182ʲƒžʉʮ S2ǇǞùEŜ 10 μlʚɲǈŮÈ 10 μMʛ GSTɲ

GST-PAIP2ʲTɺ 30F¥ťʚǕɸʏɳɷʬɼʈʨ anti-HAö" (Roche)ʗ̅Ģ

ɐfàʆʋʏ dynabeads proteinG beads (Invitrogen)ʲ S2ǇǞùEŜʗşʌ

nʱʋɲ̈℃ʖ̆ĢɐǕɸʏɳfàÖɲˢ˿ˌʲ(1x lysis buffer, 150 mM NaCl, 

0.1 % NP-40)ʖ̇~Řɸɲ 1x lysis bufferʖ̅~˷˼ˋʇʏɳˇ˼˦˸ʜ 10 % 

SDS-PAGEʚŗWʇɲʸʺˋˑ˼˥˺˔˗ʚʫʒʕȁĴʇʏɳ 

 

ȋɭƹ@ poly(A)ɌFȁfà 

10 μlʛ S2ǇǞùEŜɲɷʮɸʜIĬǝùEŜʚ¬ʇʕɲ6 μlʛ 40x reaction 

mixɲ2 μlʛ 500 nM let-7/let-7*�įɌʲTɺɲ¥ťʖ 30FɠǕʇʏɳʍʄʡɲ~ 

5 nMʛĒ®äŀȓʇʏŀƓ RNAʲTɺɲʆʬʚ¥ťʖɠǕʇʏɳmˑʷ˯ˬʷ˼

˗ʖ 3 μlʛfàŜʲFhʇɲ110 μlʛ proteaseK mixture (2x proteaseK buffer, 
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0.2 μg/μl glycogen, 2 μg/μl proteaseK)ʗşʌnʱʋʮʄʗʖfàʲ2Ņʆʋʏɳ

̊̉℃ʚ 20FǕɸʏÖɲʺˑ˝˿˸ŔŌʚʫʒʕ RNAʲ~gʇʏɳRNAˇ˼˦˸

ʜ˪˸˯ʵˮ˘ loading dyeʡîŭʇɲ5% �äʸ˹ʵˬ˷ʵˁ˷˸ʵˮ˘˄˸ʚʫ

ʒʕFɛʇʏɳƈ6ʜ PhosphoImager (FLA-7000; Fujifilm Life Science)ʚʫʒ

ʕhØʇʏɳ 

 

ȋɭƹ@ǙȈfà 

5 μlʛ S2ǇǞùEŜʚ¬ʇʕɲ3 μlʛ 40x reaction mixɲ1 μlʛ 500 nM let-

7/let-7*�įɌʲTɺɲ¥ťʖ 30FɠǕʇʏɳʍʄʡɲ1 μlʛ 5nM Rluc˹ˬ˿ˑ

˿mRNA/Fluc ˅˼˗˺˿˸ mRNAʲTɺɲʆʬʚ¥ťʖ̅ĢɐɠǕʇʏɳ70 μlʛ

Passive Lysis Buffer (Promega)ʲTɺfàʲ2Ņʆʋɲʍʄɼʬ 20 μlFhʇʕ

˸ˉˤʹ˶˿ˎȁĴ (Dual-Luciferase Reporter Assay System; Promega)ʲǵʒ

ʏɳ Ŧ£0 (Rluc/Fluc)ʜɲlet-7/let-7*�įɌʲTɺʙɼʒʏʗɾʛ0ʚ¬ʇʕ˝˿

˭˶ʷˌʇʏɳ˂˶ˤʜ̇~ʛźƱȋǵʛÂ�0ʗŀŧ1»ʲƢʇʕɸʮɳ 

 

RNaseHȁĴ 

ȋɭƹ@ǙȈfàÖɲTrizol Reagent (Ambion)ʚʫʒʕfàŜ�ɼʬ= RNAʲ

~gʇ RNaseH buffer�ʚîŭʇʏɳʍʄʡɲRenila luciferaseʚ¬ʇʕƘǹƓ

ʙʼ˷ˆ (5´-TGT ACT TAC CCA TTT CAT CT-3´)ʲTɺɲ65℃ʖ 10Fɲ¥ťʖ

10FǕʀʄʗʖʵ˚˿˷˼˂ʲǵʒʏɳ0.1 U/ml RNaseH (Takara Bio)ʲTɺɲ̇

̋℃ʚ̇̄FǕɸʏÖɲ25 mM EDTAʲTɺʕfàʲŅʨʏɳfàŜʜ 5% �ä

ʸ˹ʵˬ˷ʵˁ˷˸ʵˮ˘˄˸ʖFɛʲǵɸɲHybond N+ (GE Healthcare 

Bioscience)ʡʗȢBʇʏɳ T4 polynucleotide kinase (Takara Bio)ʗ[γ-32P] ATP

ʚʫʒʕ RNA˦˺˿˥ (5´-UGA GGU AGA UCC UUG UAU AGU-3´)ʛ 5´ĮƳ

ʚĒ®äŀȓʲ¯<ʇɲPerfecthyb Plus (Sigma)ʲƅɸʕ̈̉℃ʖ˞ʷ˥˷˒ʷˎ

˿ˉ˵˼ʆʋʏɳ 
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ⅡƲ 

 

miRNAʜǻĔʛƌʙʮǊȠʲ�ʇʕɀ��ƒžʲõLʉʮ 

 

ƖƓ 

 

ɱ miRNAʜŀƓ mRNAʛɵpoly(A)ɌʛFȁɶʗɵǙȈõLɶʗɸɹ�ʓʛźƱʇʏ

ǊȠʲ�ʇʕɀ��ƒžʲõLʇʕɸʮɳȹdʛƜƭɼʬɲAgoǋnˑ˼ˠˁțʖ

ɷʮ GW182ɽɲPABPʛłǟʲɒ¦ʉʮʄʗʖɲpoly(A)ɌʛFȁʗǙȈõLʲ

Êɾȝʄʇʕɸʮʗǚɺʬʯʕɾʏɳʇɼʇɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞùEŜʲƅɸ

ʏ in vitroȁĴɲɻʫʟˎ˥˶ˤʶ˔ˉ˳IĬǝʲƅɸʏ in vivoȁĴɼʬɲmiRNA

ʚʫʮɀ��ƒžõLɽ PAPBɡ'�ƓʖɷʮʄʗɽĠʬɼʗʙʒʏ (Fukaya 

and Tomari, 2011; Mishima et al., 2012)ɳʆʬʚʅʀĨȫɲGW182ʜ CCR4-

NOTǻn"ľï��ʖɷʮ NOT1 ʗƗĆǋnʉʮʄʗʖɲPABPɡ'�Ɠʚ

poly(A)ɌʛFȁʲȎ¯ʇʕɸʮʄʗɽƢʆʯʏɱ (Braun et al., 2011; Chekulaeva 

et al., 2011; Fabian et al., 2011)ɳ�ęɲǙȈõLʚɑʇʕʜɲPABPɡ'�Ɠʖ

ɷʮʄʗɽĠʬɼʗʙʒʏʩʛʛɲǙȈʛʘʛŋɖʲʘʛʫɹʚɒ¦ʇʕɸʮɼʜ

�Ġʖɷʮɳ 

ɱ miRNAʚʫʮǙȈõLʛ$ƅŋɖʚɑʇʕʜʄʯʥʖɲƘfʉʮ¤ɭǋĵɽ�

uʆʯʕɾʏɳˉ˵ƿ©ÈXɃȼÝŖʚʫʒʕɲlin-4 ʗxʝʯʮ miRNAʛ5ɾɽ

ȁĴʆʯʏÏIɲʍʛŀƓʖɷʮ lin-14 mRNAʜˬ˷ˏ˿˯ɦ�ʚĺEʆʯʏ 

(Olsen and Ambros, 1999)ɳʓʥʭɲmiRNAʜǙȈɏ��ɓʛɲ˷˫ˏ˿˯ɽ�

Íʉʮŋɖʲɒ¦ʉʮʄʗɽƢyʆʯʏɳoĿʛȁĴǋĵʜɲǒǲʐʂʖʙʀ 

(Seggerson et al., 2002)ɲˡ˗ʪ˭ʸˋʖʩ�uʆʯʕɸʮ (Kim et al., 2004; 

Nelson et al., 2004b; Maroney et al., 2006; Nottrott et al., 2006; Petersen et 

al., 2006)ɳʍʛ�ęɲǙȈõLʲiʂʏŀƓmRNAɽˬ˷ˏ˿˯ɦ�ɼʬɲ˷˫

ˏ˿˯ʗǋnʇʕɸʙɸȤɸɦ�ʡƩǵʉʮʗɸɹɲƘfʉʮ¤ɭǋĵʩĔ�ʀ�

uʆʯʕɸʮ (Pillai et al., 2005; Bhattacharyya et al., 2006; Kiriakidou et al., 

2007; Ding and Grosshans, 2009; Janas et al., 2012)ɳʆʬʚɲȱ¿ʛ m7Gcap

ľȳʲÞǼʗʇʙɸ Internal ribosome entry site (IRES)ʪɲɡ�ű� Acapľȳ
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ʲþʓŸňʙŀƓ mRNAɽɲǙȈõLʲiʂʙɸʗɸʒʏ¤ɭǋĵʩ�uʆʯʕ

ɻʭɲ miRNAɽǙȈɏ�ŋɖʲɒ¦ʉʮʄʗɽƢyʆʯʕɸʮ (Humphreys et 

al., 2005; Pillai et al., 2005; Wang et al., 2006; Kiriakidou et al., 2007; 

Mathonnet et al., 2007; Thermann and Hentze, 2007; Wakiyama et al., 2007; 

Zdanowicz et al., 2009)ɳoĿʚɲS2ǇǞʲƅɸʏ Ribosome Stalling ȁĴʪɲ

ˎ˥˶ˤʶ˔ˉ˳IĬǝʲƅɸʏ Ribosome Profiling ȁĴɼʬʩɲǙȈɏ�ŋɖɽ

miRNAʚʫʮǙȈõLʛŀƓʖɷʮʄʗɽƢyʆʯʕɸʮ (Bazzini et al., 2012; 

Djuranovic et al., 2012)ɳǦwŝɸʄʗʚɲmiRNAʜˬ˷ˏ˿˯ɦ�ʚɲ˷˫ˏ˿

˯ʛÐïʗʜźƱʇʏ pseudo-polysome ʗxʝʯʮº� RNPǻn"ʛÐïʲ

Êɾȝʄʉʄʗɽ�uʆʯʕɸʮ (Thermann and Hentze, 2007; Moretti et al., 

2010; Moretti et al., 2012)ɳʄʛʄʗɼʬɲpseudo-polysomeʛÐïɽb�ʗʙʒ

ʕɲǙȈõLʲiʂʏŀƓ mRNAɽˬ˷ˏ˿˯ɦ�ʚĺEʆʯʕɸʏjǟäɽ

ǚɺʬʯʮɳʇɼʇɲpseudo-polysomeʛłǟʪʍʛľï��ʜ=ʀʱɼʒʕɸ

ʙɸɳʆʬʚɲ ˉ˵ƿ©ÈXɃȼÝŖʲƅɸʏȹdʛȁĴʜɸʊʯʩɲǙȈõLʗ

poly(A)ɌʛFȁʛǐnƓʙʵʸ˗˦˔˗ʗʇʕʛõL$ƅʲȁĴʇʕɻʭ (Olsen 

and Ambros, 1999; Seggerson et al., 2002; Kim et al., 2004; Nelson et al., 

2004b; Pillai et al., 2005; Bhattacharyya et al., 2006; Maroney et al., 2006; 

Nottrott et al., 2006; Petersen et al., 2006; Kiriakidou et al., 2007; Thermann 

and Hentze, 2007; Kong et al., 2008; Wang et al., 2008; Ding and Grosshans, 

2009; Moretti et al., 2010; Janas et al., 2012; Moretti et al., 2012)ɲʘʛʫɹʙ

�ĵɑ*ʚʫʒʕ miRNAʚʫʮõL$ƅɽÊɾȝʄʆʯʕɸʏʛɼʜ�Ġʖɷ

ʒʏɳ 

ɱ ʍʄʖƤʜɲpoly(A)ɌʛFȁʗǙȈõLʲGʭFʂʕȁĴʖɾʮźǤʛȋɭƹ

@AľïǁʲƅɸʕɲmiRNAʚʫʮǙȈõLʛȌǇʙF�łľʲȁĴʇʏɳ 
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ǋĵ 

 

3-1. Ago1-RISCʜ GW182ɡ'�ƓʚǙȈõLʲÊɾȝʄʉ 

 

ɱ in vitro fàǁʚɻɸʕɲȱ¿ 3´ĮƳʚɞEʇʕɸʮ poly(A)ɌʛʆʬʚĮƳʚ

40 ��ʛŰɑ*ʙɃHʲ�Tʉʮʄʗʖɲpoly(A)ɌǤȡʛłǟʲǎþʇʏʥʥɲ

FȁʲŸƌƓʚɒ¦ʉʮʄʗɽʖɾʮ (Fukaya and Tomari, 2011) (ⅠƲ)ɳʍʄʖ

ǇǞ@ʚɻɸʕɲpoly(A)ɌʛFȁʲɒ¦ʇʕɲǙȈõLʛʦʲGʭFʂʕȁĴʲ

ǵɹʏʨɲ3´UTRʚ let-7ŀƓɃHɲ3´ĮƳʚ poly(A)Ɍʗ 40��ʛ,ȕɃHɲʆ

ʬʚʍʛĮƳʚ˞˼˭˿˧˔˘˷˫ˈʷ˯ɃHʲþʓ˸ˉˤʹ˶˿ˎ mRNA ʲȇȄ

ʇʏ (Rluc-let-7-A114-N40-HhR; � 3-1A)ɳʍʛŎȥʗʇʕɲȱ¿ʛ poly(A)Ɍʲʩ

ʓʩʛʩƅéʇʏ (Rluc-let-7-poly(A); � 3-1A)ɳ˞˼˭˿˧˔˘˷˫ˈʷ˯ʜɲǤ

ȡʛǤ¼GėřäʚʫʒʕɲA114-N40ʛƗ�ʖ mRNA ʲGėʉʮʛʖɲȱ¿ʛˬ

˷ʵ˖˚˸Yfàʲ�ʆʊʚ 3´ĮƳʲÐïʉʮʄʗɽEĲʮɳ˹ˬ˿ˑ˿mRNA ʲ

˅˿˘ʉʮ˦˶ˋˮ˘ʲɲpri-let-7 ʛĨ°ɦ�ʲ˅˿˘ʉʮ˦˶ˋˮ˘ʗoĢʚ S2 Ǉ

Ǟ�ʡʗ˗˶˼ˋˤʹˁˉ˵˼ʇɲ̋̆ĢɐÖʚǙȈřäʗŀƓ mRNAʛ�£äʲȁ

ĴʇʏɳS2 ǇǞʜ@�ʚ let-7 ʲƒžʇʕɸʙɸʛʖ (Sempere et al., 2002)ɲ

pri-let-7 ƒž˦˶ˋˮ˘ʛ˗˶˼ˋˤʹˁˉ˵˼ʚʫʒʕɲʍʛřäʲc©ʚ˅˼˗˺

˿˸ʉʮʄʗɽEĲʮɳ 

ɱ ʍʛǋĵɲȱ¿ʛ poly(A)Ɍʲʩʓ Rluc-let-7-poly(A)ʜɲmiRNA ʚʫʮǙȈõ

Lʐʂʖʜʙʀɲpoly(A)ɌʛFȁʩiʂʕɸʏ (� 3-1BɲC)ɳ�ęʖɲRluc-let-7-

A114-N40-HhR ʜɲpoly(A)Ɍʛ�£äɽǎþʆʯʏʥʥǙȈõLʲiʂʕɸʏ 

(� 3-1BɲC)ɳʓʥʭɲǇǞ@ʚɻɸʕʩ miRNA ʜɲpoly(A)ɌʛFȁʗʜźƱʇ

ʕǙȈõLʲÊɾȝʄʉʄʗɽʖɾʮɳAgo̅˝˔ˁ˒ʸ˼ʚʫʒʕ poly(A)ɌʛFȁ

ʗǙȈõLɽʗʩʚɒ¦ʆʯʏʄʗɼʬ (� 3-1B–D)ɲAgo1-RISC ʛ5ɾɽ

poly(A)ɌʛFȁʗʍʯʗʜźƱʇʏ“ǄƼʙ”ǙȈõLʚÞɥʖɷʮʄʗɽƟɼʨ

ʬʯʏɳńʚɲAgo1 ǋnˑ˼ˠˁțʖɷʮ GW182 ʛÓPʲĺȉʉʮʏʨɲ

GW182 ˝˔ˁ˒ʸ˼�ʖoĿʛȁĴʲǵʒʏɳȁĴ�ʛ S2 ǇǞ@ɼʬ GW182

ʲVżƓʚɕdʉʮʏʨɲ˹ˬ˿ˑ˿˦˶ˋˮ˘ʲ˗˶˼ˋˤʹˁˉ˵˼ʉʮ̈̌Ģɐ

Mɼʬɲ�įɌ RNA ʲ���ʡŠTʇɲGW182 ʛ˝˔ˁ˒ʸ˼ʲǵʒʏ (� 3-
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1D)ɳGW182 ɡ���ʖʜɲRluc-let-7-poly(A)ʛ poly(A)ɌʛFȁɽɒ¦ʆʯʮ

ʄʗɼʬɲʄʯʥʖʛǚɺʚ�ǥʇʕɲGW182 ʜ Ago1-RISC ʚʫʮ poly(A)Ɍʛ

FȁʚÞɥʖɷʒʏ (� 3-1C)ɳ�ęʖɮʀʢɾʄʗʚɲGW182 ˝˔ˁ˒ʸ˼�ʚɻ

ɸʕʩɲAgo1-RISC ʜǙȈõLʲÊɾȝʄʉʄʗɽĠʬɼʗʙʒʏ (� 3-1B)ɳʓ

ʥʭɲAgo1-RISCʚʫʮ poly(A)ɌʛFȁʚʜ GW182ɽÞɥʖɷʮʛʚ¬ʇɲǙ

ȈõLʜ GW182ʲÞǼʗʇʙɸʄʗɽƢyʆʯʏɳGW182ɡ'�ƓʙǙȈõL

ʛ�Ǩäʲĺȉʉʮʏʨɲ@�ɀ��ʖɷʮ vha68-1 mRNAʛ 3´UTR ʲʩʓ˹

ˬ˿ˑ˿mRNAʲȇȄʇʏ (Rluc-vha68-1-poly(A), Rluc-vha68-1-HhR; � 3-2A)ɳ

vha68-1 mRNA ʛ 3´UTR ʜɲmiR-9b ʚ¬ʉʮŀƓɃHʲ�ʽòʩʒʕɸʮ 

(Rehwinkel et al., 2006) (� 3-2BɲC)ɳʄʛʫɹʙ@�ɀ��ʛ 3´UTRʖɷʒʕ

ʩɲGW182ɡ'�ƓʚǙȈɽõLʆʯʏʄʗɼʬ (� 3-2DɲE)ɲAgo1-RISCʚʫ

ʮ GW182 ɡ'�ƓʙǙȈõLʜɲ3´UTR ʪ miRNA ʛƫɪʚ'�ʇʙɸ�Ǩ

ƓʙžȗʖɷʮʄʗɽƢyʆʯʏɳ 
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� 3-1. Ago1-RISCʜ GW182ɡ'�ƓʚǙȈʲõLʉʮ 
(A) Rluc-let-7-poly(A)ɲRluc-let-7-A114-N40-HhR˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) Ago1-RISC ʚʫʮ Rluc-let-7-poly(A)ɲRluc-let-7-A114-N40-HhR ʛǙȈõLɳ
Mock ʗʇʕ GFP ˝˔ˁ˒ʸ˼ʲǵʒʕɸʮɳRluc/Fluc 0ʜ let-7 ʲƒžʆʋʙɸ
ʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳõLřäʜ Ago1 ˝˔ˁ˒ʸ˼ʚʫʭ�ʱ
ʯʮɽɲGW182 ˝˔ˁ˒ʸ˼ʖʜĊʙʱʯʙɸɳ 
(C) ˝˿ˈ˼˥˺˔˕ʶ˼˂ʚʫʒʕɲmiRNA ʚʫʮõL�ʚɷʮ RNA ˇ˼˦˸ʲ
ȁĴʇʏɳAgo1ɲɻʫʟ GW182 ˝˔ˁ˒ʸ˼ʚʫʒʕ poly(A)ɌʛFȁʗ mRNA
ʛ��£Yʜȁɕʆʯʮɳ�ęʖɲRluc-let-7-A114-N40-HhR ʜʍʩʍʩ��£ʲ
iʂʙɸɳ 
(D) �ĝƖʚ Ago1ɲʥʏʜ GW182 ʛˑ˼ˠˁț˅˿˘ɦ�ʚ¬ʉʮ�įɌ
RNA ʲ S2 ǇǞ���ʡʗŠTʇɲ�ĝƖʚ Rluc ʗ Fluc ʲƒžʉʮ˦˶ˋˮ˘ʲɲ
let-7 ƒž˦˶ˋˮ˘ʗoĢʚ˗˶˼ˋˤʹˁˉ˵˼ʇʏɳ>ĝƖʚ˸ˉˤʹ˶˿ˎȁĴ
ʚʫʒʕǙȈřäʲŦ£ʇʏɳ  
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� 3-2. @�ŀƓɃHʲʩʓ˹ˬ˿ˑ˿mRNA ʩ GW182 ɡ'�ƓʚǙȈõLʆ
ʯʮ 
(A) Rluc-vha68-1-poly(A)ɲRluc-vha68-1-A114-N40-HhR ˹ˬ˿ˑ˿mRNA ʛŁ
É�ɳ 
(B) miR-9b/miR-9b*�įɌʛŁÉ�ɳ 
(C) miR-9b ʗŀƓɃHʛ��¬Ðïɳ 
(D) Ago1-RISCʚʫʮ Rluc-vha68-1-poly(A)ɲRluc-vha68-1-A114-N40-HhRʛǙ
ȈõLɳMock ʗʇʕ GFP ˝˔ˁ˒ʸ˼ʲǵʒʕɸʮɳRluc/Fluc 0ʜ miR-9b ʲƒ
žʆʋʙɸʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳõLřäʜ Ago1 ˝˔ˁ˒ʸ˼
ʚʫʭ�ʱʯʮɽ,GW182 ˝˔ˁ˒ʸ˼ʖʜĊʙʱʯʙɸɳ 
(E) ˝˿ˈ˼˥˺˔˕ʶ˼˂ʚʫʒʕ miRNA ʚʫʮõL�ʚɷʮ RNA ˇ˼˦˸ʲ
ȁĴʇʏɳAgo1ɲɻʫʟ GW182 ˝˔ˁ˒ʸ˼ʚʫʒʕ poly(A)ɌʛFȁʗ mRNA
ʛ��£Yʜȁɕʆʯʮɳ�ęʖɲRluc- vha68-1-A114-N40-HhR ʜʍʩʍʩ��
£ʲiʂʙɸɳ  
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3-2. GW182ɡ'�ƓʙǙȈõLʛȋɭƹ@Aľï 

 

ɱ FLAG-Ago1 ʲȹOƒžʇʏˉ˵ʸˊ˵ʸ˟ʺ S2 ǇǞùEŜʲƅɸʮʄʗʖɲȋ

ɭƹ@ʖ miRNA ʛ5ɾʲá¤ʚAžʉʮʄʗɽEĲʮ (Fukaya and Tomari, 

2011) (I Ʋ)ɳ5´ĮƳʲĒ®äŀȓʇʏ ORF ʲþʏʙɸŀƓ RNA (mini-let-7-

A114; � 3-3A)ʲƅɸʮʄʗʖɲǙȈʗʜźƱʇʏ poly(A)ɌʛFȁfàʲȁĴʉʮ

ʄʗɽEĲʮɳ�ęʖɲĮƳʚ̈̄��ʛ,ȕɃHʲ�Tʇʏ poly(A)Ɍʲþʓ˸

ˉˤʹ˶˿ˎ mRNA (Rluc-let-7-A114-N40; � 3-3A)ʲƅɸʮʄʗʖɲpoly(A)ɌʛF

ȁʗʜźƱʇʏǙȈõLʛʦʲǄƼʚGʭFʂʕȁĴʉʮʄʗɽjǟʖɷʮɳ¤

ɗʚɲlet-7 ʲhʭȪʳʐ Ago1-RISC ʲ$ƅʆʋʏ�nʚɻɸʕʛʦɲmini-let-7-

A114ʛ poly(A)ɌʛFȁʗ (� 3-3C)ɲRluc-let-7-A114-N40ʛǙȈõLɽȀ«ʆʯ

ʏ (� 3-3DɲE)ɳ S2ǇǞʖʛ in vivoȁĴʗoĿʚ (� 3-1C)ɲGW182ʲ˝˔ˁ

˒ʸ˼ʇʏ S2 ǇǞùEŜ�ʚɻɸʕʩɲAgo1-RISC ʚʫʮ poly(A)ɌʛFȁɽ

Ǯʇʀɒ¦ʆʯʕɸʏ (� 3-3B ɲC)ɳʍʄʡ HA-GW182 ʲƘǹʉʮʄʗʖřäɽ

~Úʉʮʄʗɼʬ (� 3-3FɲG)ɲ poly(A)ɌʛFȁǊȠʚɻʂʮ GW182ʛÞɥʛ

ÓPɽƟɼʨʬʯʏɳ¬ŲƓʚɲAgo1-RISC ʚʫʮǙȈõLʜǇǞùEŜ�ʚ

ɻɸʕʩ GW182ɡ'�ƓʚȝʄʮʄʗɽĠʬɼʗʙʒʏ (� 3-3BɲDɲE)ɳFLAG-

Ago1 ʲƒžʆʋʕɸʙɸ S2 ǇǞùEŜ�ʖʜɲ@�ʛ Ago1 ɽĜʚ@�ä

miRNA ʚʫʒʕ`üʆʯʕɻʭɲ�ɼʬTɺʏ let-7/let-7*�įɌʲhʭȪʨʙɸ

ʏʨɲǙȈõLʗ poly(A)ɌʛFȁřäʜÌɼʒʏ (� 3-4A–C)ɳʆʬʚʍʄɼʬ

Ago1 ˑ˼ˠˁțʲɕʀʄʗʚʫʒʕɲmiRNA ʛ5ɾɽʫʭɒ¦ʆʯʮʄʗɼʬ (�

3-4A–C)ɲǇǞùEŜ�ʚɻɸʕʩ Ago1 ɽÞɥʛÓPʲúʒʕɸʮʄʗɽƟɼ

ʨʬʯʏɳʥʏɲGW182 ɡ'�ƓʙǙȈõLʜɲ@�ɀ�� vha68-1 ʛ

3´UTR ʲþʓ˹ˬ˿ˑ˿mRNA ʖʩȀ«ʆʯʏ (� 3-4D–F)ɳʄʛʫɹʚɲǇǞ@

ʖʦʬʯʏ GW182ɡ'�ƓʙǙȈõLʲɲȋɭƹ@ʖAžʉʮʄʗʚïSʇʏɳ 
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� 3-3. Ago1-RISCʚʫʮ GW182ɡ'�ƓʙǙȈõL 
(A) mini-let-7-A114ɲRluc-let-7-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) ʸʺˋˑ˼˥˺˔˕ʶ˼˂ʚʫʒʕ(C–E)ʚƅɸʏǇǞùEŜʲȁĴʇʏɳ 
(C) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳGW182 ˝˔ˁ˒ʸ˼
ʚʫʒʕ poly(A)ɌʛFȁɽɒ¦ʆʯʮɳ 
(D) Ago1-RISC ʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLɳRluc/Fluc 0ʜ let-7/let-
7*�įɌʲTɺʕɸʙɸʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳAgo1-RISC ʚʫ
ʮǙȈõLʚ GW182ʜÞɥʖʜʙɸɳ 
(E) GW182 ˝˔ˁ˒ʸ˼�ʚɻʂʮ Rluc-let-7-A114-N40ʛǙȈʿ˜˕ʶˁˋɳ 
(F) ʸʺˋˑ˼˥˺˔˕ʶ˼˂ʚʫʒʕ(G)ʚƅɸʏǇǞùEŜʲȁĴʇʏɳGW182
ʛ 5´UTR ʗ 3´UTR ʚ¬ʉʮ�įɌ RNA ʲ S2 ǇǞʡŠTʇ˝˔ˁ˒ʸ˼ʲǵɸɲ
HA-GW182ʲƒžʉʮʄʗʖƘǹʇʏɳ 
(G) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳHA-GW182ʲƘǹʉ
ʮʄʗʖ poly(A)ɌʛFȁřäɽ~Úʇʏɳ  



 63 

 
� 3-4. GW182ɡ'�ʙǙȈõLʚ Ago1Þɥʖɷʮ 
(A) ʸʺˋˑ˼˥˺˔˕ʶ˼˂ʚʫʒʕ(BɲC)ʚƅɸʏǇǞùEŜʲȁĴʇʏɳ 
(B) FLAG-Ago1ʲƒžʇʙɸ S2ǇǞùEŜɲʥʏʜ Ago1ʲɕdʇʏ S2ǇǞ
ùEŜ�ʚɻʂʮ Rluc-let-7-A114-N40ʛǙȈõLɳõLřäʜɲlet-7/let-7*�į
ɌʲhʭȪʧʄʗɽʖɾʮ Ago1ɉʚ�ɾʀ'�ʉʮɳ 
(C) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳFȁřäʜɲlet-
7/let-7*�įɌʲhʭȪʧʄʗɽʖɾʮ Ago1ɉʚ�ɾʀ'�ʉʮɳ 
(D) mini-vha68-1-A114ɲRluc-vha68-1-A114-N40 ˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(E) Ago1-RISC ʚʫʮ Rluc-vha68-1-A114-N40ʛǙȈõLɳRluc/Fluc0ʜ miR-
9b/miR-9b*�įɌʲTɺʕɸʙɸʗɾʛ0ʚ¬ʇʕ˝˿˭˶ʷˌʇʕɸʮɳAgo1-
RISCʚʫʮǙȈõLʚ GW182ʜÞɥʖʜʙɸɳ 
(F) Ago1-RISCʚʫʮ mini-vha68-1-A114ʛ poly(A)ɌʛFȁɳGW182 ˝˔ˁ˒
ʸ˼ʚʫʒʕ poly(A)ɌʛFȁʜĊʙʱʯʮɳ  
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3-3. GW182ɡ'�ƓʙǙȈõLʜ CCR4-NOTǻn"ʲÞǼʗʇʙɸ 

 

ɱ poly(A)ɌFȁɄǅǻn"ʖɷʮ CCR4-NOT ǻn"ʜɲmiRNA ʚʫʮ poly(A)

ɌʛFȁʚÞɥʛÓPʲúɹ (Behm-Ansmant et al., 2006; Chen et al., 2009; 

Fabian et al., 2009; Piao et al., 2010)ɳǦwŝɸʄʗʚɲCCR4-NOTǻn"ʲƗ

Ć mRNA �ʚ*ƊʆʋʮʄʗʖɲǤȡʛþʓ poly(A)ɌFȁřäʗʜźƱʇʕɲ

ǙȈõLʲÊɾȝʄʉʄʗɽ�uʆʯʕɸʮ (Cooke et al., 2010)ɳʄʛʄʗɼʬɲ

CCR4-NOT ǻn"ɽʩʓǙȈõLřäɽ miRNA ǊȠʚɑ�ʉʮʄʗɽƢyʆ

ʯʕɸʮ (Braun et al., 2011; Chekulaeva et al., 2011)ɳʍʄʖɲCCR4-NOTǻ

n"ʛřäˇ˥˴˚˔˗ʖɷʮ CAF1ɲɻʫʟ GW182 ʗʛƘ�$ƅʚÞɥʙȟ�

ˑ˼ˠˁțʖɷʮ NOT1ʲ˝˔ˁ˒ʸ˼ʇʏ S2ǇǞɼʬǇǞțùEŜʲȐǺʇ (�

3-5A)ɲȁĴʲǵʒʏɳʍʛǋĵɲCAF1ɲɻʫʟ NOT1 ˝˔ˁ˒ʸ˼ʚʫʒʕ

poly(A)ɌʛFȁɽǮʇʀɒ¦ʆʯʏʄʗɼʬ (� 3-5B)ɲʄʯʬʛ��ɽ Ago1-

RISCʚʫʮ poly(A)ɌʛFȁʚÞɥʖɷʮʄʗɽƟɼʨʬʯʏɳ¬ŲƓʚɲAgo1-

RISC ʚʫʮǙȈõLʜ CAF1ɲɻʫʟ NOT1 ˝˔ˁ˒ʸ˼ʖʜĊʙʱʯʙɼʒʏ

ʄʗɼʬ (� 3-5C)ɲCCR4-NOT ǻn"ʜǙȈõLʚʜÞɥʖʜʙɸʄʗɽƢy

ʆʯʏɳʆʬʚɲʄʯʬʛ��ʲ GW182 ʗoĢʚ˝˔ˁ˒ʸ˼ʇʏ�nʚɻɸʕʩɲ

ǙȈõLɽȁɕʆʯʙɼʒʏʄʗɼʬ (� 3-5AɲC)ɲAgo1-RISCʜ GW182ɲɻʫ

ʟ CCR4-NOTǻn"ɡ'�ƓʚǙȈõLʲÊɾȝʄʇʕɸʮʄʗɽǚɺʬʯʮɳ 

ɱ ʅʀĨȫɲ˭ʸˋ�ɫǇǞʚɻɸʕɲˉ˵ʸˊ˵ʸ˟ʺ Hyperplastic Disc (Hyd)˪

˱˺˂ʖɷʮ EDDɽɲGW182 ʗʛƘ�$ƅʲ�ʇʕ miRNAǊȠʚɑ�ʉʮʄʗ

ɽ�uʆʯʏ (Su et al., 2011)ɳʍʄʖ HYD ˝˔ˁ˒ʸ˼ʲǵʒʏʗʄʰɲGW182

ʛ�£äɽ!�ʉʮʄʗɽĠʬɼʗʙʒʏ (� 3-6A)ɳʍʛǋĵʗʇʕɲpoly(A)Ɍ

ʛFȁɽ�ɂɒ¦ʆʯʕɸʏɽ (� 3-6B)ɲ�ęʖǙȈõLʜĊʙʱʯʙɼʒʏ

ʄʗɼʬ (� 3-6C)ɲHYDʜ Ago1-RISC ʚʫʮǙȈõLʚÞɥʖʜʙɸʄʗɽƢ

yʆʯʏɳ 
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� 3-5. Ago1-RISCʚʫʮǙȈõLʜ CCR4-NOTǻn"ɡ'�Ɠʖɷʮ 
(A) RNAÁŢʚʫʒʕ CAF1ɲNOT1ɲʥʏʜ GW182 ˝˔ˁ˒ʸ˼ʲǵʒʏɳʉʢ
ʕʛˇ˼˦˸ʖ FLAG-Ago1ʛȹOƒžʲǵʒʕɸʮɳMock ʗʇʕ GFP ˝˔ˁ˒
ʸ˼ʲǵʒʕɸʮɳ 
(B) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳCAF1ɲNOT1ɲɻʫ
ʟ GW182ʜ poly(A)ɌʛFȁʚÞɥʖɷʮɳ 
(C) Ago1-RISCʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLɳCAF1ɲNOT1ɲɻʫʟ
GW182ʜ Ago1-RISCʚʫʮǙȈõLʚÞɥʖʜʙɸɳ  



 66 

 
� 3-6. Ago1-RISCʚʫʮǙȈõLʜ HYDɡ'�Ɠʖɷʮ 
(A) RNAÁŢʚʫʒʕ HYD ˝˔ˁ˒ʸ˼ʲǵʒʏɳMock ʗʇʕ GFP ˝˔ˁ˒ʸ˼
ʲǵʒʕɸʮɳ 
(B) Ago1-RISCʚʫʮ mini-let-7-A114ʛ poly(A)ɌʛFȁɳGW182ʛƒžɉɽ
!�ʉʮʄʗʖɲpoly(A)ɌʛFȁřäɽ!�ʇʕɸʮɳ 
(C) Ago1-RISCʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLɳHYDʜ Ago1-RISCʚʫ
ʮǙȈõLʚÞɥʖʜʙɸɳ 
  



 67 

3-4. Ago1-RISCʜ GW182ɡ'�ƓʚǙȈɏ�ŋɖʲɒ¦ʉʮ 

 

ɱ  Ago1-RISC ɽǙȈȹƪʛʘʛŋɖʲɒ¦ʉʮʛɼĠʬɼʚʉʮʏʨɲ@3ʚ

ɎʈȪʨʏ poly(A)Ɍʗɲlet-7ŀƓɃHʲþʓ mRNAʲȇȄʇ (sORF-let-7-A114-

N40; � 3-7A)ɲˉ˵ƿ©ÈXɃȼÝŖʚʫʮȁĴʲǵʒʏɳRNA ʛɍʆɽȁĴʛ

Fȁǟʚ�ɾʀÒɣʲ�ɺʮʏʨ (Gray and Hentze, 1994)ɲORFʲ 186 ��ʛ

ƛɸʩʛʚʇʕɸʮɳˉ˵ƿ©ÈXɃȼÝŖʖʜɲʍʛ©ÈXɃʗȼÝı�ʚàʈ

ʕɲmRNA�ʛ 48Sɲ80Sɻʫʟˬ˷ˏ˿˯ʛÐïʲȁĴʉʮʄʗɽEĲʮ (� 3-

7B; ȌǇʜ¤ɭóŖ)ɳ 

ɱ ˷˫ˏ˿˯ʛ�ɍʲɒ¦ʉʮǰNʖɷʮˉˁ˺˧ʿˮ˘ʲɷʬɼʈʨ$ƅʆʋʏ

S2ǇǞùEŜʗɲĒ®äŀȓʆʯʏŀƓ mRNA ʲşʌnʱʋfàʲǵɹʄʗʖɲ

ɏ�˅˘˼�ʚɻʂʮ 80S ˷˫ˏ˿˯ʛÐïʲĺEʉʮʄʗɽEĲʮ (� 3-7Cɲ�

�)ɳʍʄʡɲlet-7 ʲhʭȪʥʋʏ Ago1-RISC ʲ$ƅʆʋʮʗɲ80S ˷˫ˏ˿˯ʛ

Ðïɽɒ¦ʆʯʮʄʗɼʬɲAgo1-RISC ʜǙȈʛɏ�ŋɖʲõLʇʕɸʮʄʗɽ

Ƣyʆʯʏ (� 3-7Cɲ��)ɳȹdʛȁĴɼʬɲmiRNA ɽ 60S ˷˫ˏ˿˯ʛ�n

ʲɒ¦ʉʮʄʗʖɲ80S ˷˫ˏ˿˯ʛÐïʲ�ʃʕɸʮʄʗɽƢyʆʯʕɸʮ 

(Chendrimada et al., 2007; Wang et al., 2008)ɳƀȑƓʚʜɲ60S ˷˫ˏ˿˯ʛ

�nɒ¦ʜɲɏ�˅˘˼�ʖʛ 48S ǻn"ʛǯƬʲÊɾȝʄʉʜʊʖɷʮɽɲ�

~ʍʛʫɹʙǋĵʜØʬʯʙɼʒʏ (� 3-7Cɲ��)ɳʄʛʄʗɼʬɲAgo1-RISC

ɽ 60S ˷˫ˏ˿˯ʛ�nɒ¦ʖʜʙʀɲʍʯʫʭ�Mʛ 48Sǻn"ʛÐïʲɒ¦

ʇʕɸʮjǟäɽǚɺʬʯʏɳʍʄʖɲɷʬɼʈʨ GMP-PMP ʚʫʒʕ 60S ˷˫ˏ

˿˯ʛ�nʲɒ¦ʇʕȁĴʲǵʒʏʗʄʰɲ
èȱʭ Ago1-RISC ʜ 48S ǻn"

ʛÐïʲ�ʃʕɸʏ (� 3-7Cɲ¹)ɳ��ʛǋĵɼʬ Ago1-RISC ɽɲŀƓ

mRNA �ʚ˷˫ˏ˿˯ɽxʟȪʥʯʮʥʖʛɲʅʀIĬʛǙȈɏ�ŋɖʲɒ¦ʇ

ʕɸʮʄʗɽƢyʆʯʏɳ 

ɱ ńʚɲĒ®äŀȓʆʯʏŀƓ mRNA ʲ S2 ǇǞùEŜʗşʌnʱʋɲǙȈfà

Öʚˉˁ˺˧ʿˉˮ˘ʲTɺʮʄʗʖɲˬ˷ˏ˿˯ʛÐïʲȁĴʇʏɳlet-7 ɡ���

ʖʜǻĔʛ˷˫ˏ˿˯ɽ mRNA �ʚǽʬʯʮʛʚ¬ʇɲAgo1-RISC $ƅĢʚʜ

˷˫ˏ˿˯ʗʜƌʙʮº�ʙ RNP ǻn"ɽÐïʆʯʮĿ�ɽȀ«ʆʯʏ (� 3-

7Cɲk)ɳʄʛʫɹʙ RNP ǻn"ʛÐïʜɲeIF4E ɒ¦Nʖɷʮ m7GpppG ʪɲ
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eIF4Aɒ¦Nʖɷʮˡ˦˷ˋˑ˝˿˸ (Bordeleau et al., 2006)ʲƅɸʕ˷˫ˏ˿˯

Ðïʲɒ¦ʇʏɗʚʩʦʬʯʮʄʗɼʬ (� 3-8A,B)ɲȹdʚ�uʆʯʏ pseudo-

polysome ʗxʝʯʮº� RNP ǻn"ʗo�ʛʩʛʖɷʮʗǋȑʔʂʏ 

(Thermann and Hentze, 2007; Moretti et al., 2010; Moretti et al., 2012)ɳǦw

ŝɸʄʗʚɲGW182 ˝˔ˁ˒ʸ˼ʚʫʒʕɲpseudo-polysome ʛÐïɽɒ¦ʆʯ

ʏ (� 3-7Dɲk)ɳʆʬʚɲGW182ǋnˠ˿˗˙˿ʖɷʮ PABP ʲ˝˔ˁ˒ʸ˼ʇʏ

ɗʚʩoĿʛǋĵɽØʬʯʏʄʗɼʬ (� 3-8C–E)ɲʄʯʬʛ��ɽ pseudo-

polysome ľï��ʖɷʮʄʗɽƢʆʯʏɳ�ęʖ GW182ɲPABP ɡ���ʖʜ

48S ˷˫ˏ˿˯ʫʭȤɸƈFʚĘʏʙ RNP ǻn" (��ɲmiRNP ʗxʠ)ɽĺE

ʆʯʏ (� 3-7Dɲ8E)ɳAgo1 ˝˔ˁ˒ʸ˼ʚʫʒʕʍʛÐïɽɒ¦ʆʯʮʄʗɼʬ 

(� 3-8FɲG)ɲmiRNP ʜŀƓ mRNA ʗ Ago1 ˑ˼ˠˁțʲsʧǻn"ʖɷʮʗǚ

ɺʬʯʮɳɇǼʙʄʗʚɲAgo1-RISC ʚʫʮ 48S ǻn"ʗ 80S ˷˫ˏ˿˯ʛÐï

ɒ¦ʜɲGW182 ˝˔ˁ˒ʸ˼ʚʫʮÒɣʲiʂʙɼʒʏ (� 3-7D)ɳʓʥʭɲAgo1-

RISC ʜ GW182 ʪ pseudo-polysome ʛÐïʲ�ʆʊʚɲǙȈɏ�ŋɖʲɒ¦

ʉʮʄʗɽÎʀƢyʆʯʏɳ 
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� 3-7. Ago1-RISCʜ GW182ɡ'�ƓʚǙȈɏ�ŋɖʲɒ¦ʉʮ 
(A) sORF-let-7-A114-N40 ˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) 48S (¹)ɲ80S (��)ɲˬ˷ˏ˿˯ (k)ĺEĢʚɻʂʮ UV 254 nmʛt9Èɳ  
(C) sORF-let-7-A114-N40ʛˉ˵ƿ©ÈXɃȼÝȁĴɳɰǒʜ let-7/let-7*�įɌ
ɡ���ɲȜǒʜ let-7/let-7*�įɌ���ʚɻʂʮŀƓ mRNAʛF½ʲƢʇʕ
ɸʮɳAgo1-RISCʚʫʒʕ 48S (¹)ɲɻʫʟ 80S (��)ʛÐïɽɒ¦ʆʯʕɸʮɳ
ʥʏɲAgo1-RISCʜ pseudo-polysomeʛÐïʲÊɾȝʄʉ (k)ɳ 
(C) GW182 ˝˔ˁ˒ʸ˼�ʖʛˉ˵ƿ©ÈXɃȼÝȁĴɳGW182ɡ���ʚɻ
ɸʕʩ Ago1-RISCʜ 48S (¹)ɲɻʫʟ 80S (��)ʛÐïʲɒ¦ʉʮɳpseudo-
polysomeʛÐïʜ GW182 ˝˔ˁ˒ʸ˼ʚʫʒʕĊʙʱʯʮ (k)ɳ  
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� 3-8. pseudo-polysomeʛÐïʜ PABP'�Ɠʖɷʮ 
(AɲB) pseudo-polysomeÐïʜɲ(A) eIF4Eɒ¦Nʖɷʮ m7GpppGʪɲ (B) 
eIF4Aɒ¦Nʖɷʮˡ˦˷ˋˑ˝˿˸ʚʫʮÒɣʲiʂʙɸɳ 
(C) RNAÁŢʚʫʒʕ PABP ˝˔ˁ˒ʸ˼ʲǵʒʏɳMock ʗʇʕ GFPʚ¬ʉʮ
RNAÁŢʲǵʒʕɸʮɳ 
(D) Ago1-RISCʚʫʮ Rluc-let-7-A114-N40ʛǙȈõLɳPABPʜ Ago1-RISCʚ
ʫʮǙȈõLʚÞɥʖʜʙɸɳ 
(E) PABPʜ pseudo-polysomeʛÐïʚÞǼʖɷʮɳ 
(F) RNAÁŢʚʫʒʕ@�ä Agoʛ˝˔ˁ˒ʸ˼ʲǵʒʏɳ 
(G) miRNPɲɻʫʟ pseudo-polysomeʛÐïʚʜ Ago1ɽÞɥʖɷʮɳ  
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3-5. Ago1-RISCʜ eIF4A'�ƓʙǙȈɏ�ŋɖʲɒ¦ʉʮ 

 

ɱ mRNA ʛ 5´ĮƳʚɷʮ m7Gcap ľȳʜɲeIF4E ʗxʝʯʮ m7Gcap ǋnˑ˼

ˠˁțʚʫʒʕƗĆȍȓʆʯʮɳeIF4E ʜȟ�ˑ˼ˠˁțʖɷʮ eIF4G ʗǋnʇɲ

ʆʬʚ DEAD-box RNA ˧˷ʽ˿ˎʖɷʮ eIF4A ɽ eIF4G ʲ�ʇʕxʟȪʄʥʯ

ʮɳeIF4G ʜ 43S ǻn"ʛľï��ʖɷʮ eIF3 ʗʩǋnʇʕɻʭɲRNA �ʚ˷

˫ˏ˿˯ʲxʟȪʧÓPʲúɹ (Gingras et al., 1999)ɳȹdʚɲeIF4G ʲƗĆ

5´UTRʚ*ƊʉʮʄʗʖɲeIF4Eʚʫʮ m7Gcapȍȓɲɻʫʟ eIF4E-eIF4GƘ�

$ƅʲ�ʆʊʚǙȈɽřäYʆʯʮʄʗɽ�uʆʯʕɸʮ (De Gregorio et al., 

1999)ɳʍʄʖɲMS2 ɃHʲ�ʇʕ 5´UTR �ʚ�éʛˑ˼ˠˁțʲƗĆ*Ɗjǟ

ʙŸňʙ˹ˬ˿ˑ˿mRNAʲľƺʇʏ (Acap-Loop-MS2-Rluc-A114-N40; � 3-9A)ɳ

ʄʛ mRNA ʜ 5´ĮƳʚ Acap ʗxʝʯʮɡ�ű�ʛ cap ľȳʲʩʓʏʨɲ

eIF4E ʚʫʮȍȓʲʍʩʍʩiʂʙɸɳʆʬʚɲʍʛƗ�ʚÎRʙˋ˕˯˸˿˦ľ

ȳɽ��ʉʮʏʨɲȱ¿ʛŹëʖʜǙȈfàɽʣʤ =ʚąɕʆʯʕɸʮɳʍʄ

ʡɲMS2-eIF4Gʲ�¸Ɠʚ$ƅʆʋʮʄʗʖǙȈʲřäYʉʮʄʗʚïSʇʏ (�

3-9B,C)ɳMS2-eIF4G ʚʫʒʕřäYʆʯʏǙȈʜɲm7GpppG ʛÒɣʲiʂʙ

ɸʛʚ¬ʇ (� 3-9D)ɲˡ˦˷ˋˑ˝˿˸ʚʫʒʕɒ¦ʆʯʮʄʗɼʬ (� 3-9E)ɲ

eIF4E ɡ'�Ɠ˾eIF4A '�ƓʖɷʮʄʗɽƟɼʨʬʯʏɳǦwŝɸʄʗʚɲ

Ago1-RISC ʜʄʛʫɹʙŸňʙŀƓ mRNA ʖɷʒʕʩɲǙȈõLʲÊɾȝʄʇʏ 

(� 3-9F,G)ɳʓʥʭ Ago1-RISCʜɲeIF4Eʚʫʮ m7GcapľȳʛȍȓʗɲeIF4E-

eIF4GƘ�$ƅʫʭʩ�Śʛŋɖʲɒ¦ʇʕɸʮʄʗɽƢyʆʯʏɳ 

ɱ eIF4A ʛ RNA ˧˷ʽ˿ˎřäʜɲ˷˫ˏ˿˯ɽ mRNA �ʚxʟȪʥʯʮȹƪ

ʚÞɥʖɷʮʄʗɽƚʬʯʕɸʮ (Pause et al., 1994; Morino et al., 2000)ɳ ʍʄ

ʖɲeIF4A ʲÞǼʗʇʙɸŸňʙǙȈɽ Ago1-RISCʚʫʮǙȈõLʲiʂʮʛɼ

ĺȉʉʮʏʨɲreaper ʗxʝʯʮʵˬ˗˿ˉˋȎ¯ɀ��ʛ 5´UTR ʲþʓ˹ˬ˿

ˑ˿mRNA ʲȇȄʇʏ (Acap-reaper-Rluc-let-7-A114-N40; � 3-10A)ɳreaper 

5´UTR ʜ eIF4A ɡ'�ƓʚǙȈʲ+ȵʉʮʄʗɽȹdʚ�uʆʯʕɸʮ 

(Hernandez et al., 2004; Iwasaki et al., 2009)ɳ¤ɗʚɲeIF4Aɒ¦Nʖɷʮˡ˦

˷ˋˑ˝˿˸���ʖʩɲreaper 5´UTR ʲ�ʇʏǙȈʜĊʙʱʯʙɼʒʏ (� 3-

10B)ɳńʚɲeIF4A ɡ'�ƓʙǙȈʲǄƼʚȁĴʉʮʏʨɲˡ˦˷ˋˑ˝˿˸��
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�ʖ Ago1-RISC ʚʫʮǙȈõLʲȁĴʇʏɳʍʛǋĵɲeIF4A ɡ'�ƓʙǙȈ

ʜɲAgo1-RISCʚʫʮõLʲʣʤ =ʚ;ʯʕɸʏ (� 3-10C)ɳ��ʛǋĵʜɲ

Ago1-RISCɽ eIF4A'�ƓʙǙȈɏ�ŋɖʲɒ¦ʇʕɸʮʄʗʲƢyʇʕɸʮɳ 
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� 3-9. Ago1-RISCʜ eIF4Eɡ'�ƓʙŸňʙǙȈʲõLʉʮ 
(A) Acap-Loop-MS2-Rluc-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) S2ǇǞ@ʖ MS2-GFPɲMS2-eIF4Gʲƒžʆʋʏɳ 
(C) MS2-eIF4Gʲƒžʉʮ S2ǇǞùEŜʚɻʂʮ Acap-Loop-MS2-Rluc-A114-
N40ʛǙȈřäɳRluc/Fluc 0ʜ MS2-GFP ʲ$ƅʆʋʏʗɾʛ0ʚ¬ʇʕ˝˿˭
˶ʷˌʇʕɸʮɳMS2-eIF4GʜǙȈʲ̆̄-ƪÈřäYʉʮɳ 
(D) eIF4E ɒ¦Nʖɷʮ m7GpppG ʜɲMS2-eIF4G ʲ�ʇʏ Acap-Loop-MS2-
Rluc-A114-N40ʛǙȈʚʜÒɣʲ�ɺʙɸɳ 
(E) eIF4A ɒ¦Nʖɷʮˡ˦˷ˋˑ˝˿˸ʜɲMS2-eIF4G ʲ�ʇʏ Acap-Loop-
MS2-Rluc-A114-N40ʛǙȈʲɒ¦ʉʮɳ 
(F) Acap-Loop-MS2-Rluc-let-7-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(G) Ago1-RISC ʜɲMS2-eIF4G ʲ�ʇʏ Acap-Loop-MS2-Rluc-let-7-A114-N40

ʛǙȈʲõLʉʮɳ  
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� 3-10. Ago1-RISCʜ eIF4Aɡ'�ƓʙŸňʙǙȈʲõLʖɾʙɸ 
(A) Acap-reaper-Rluc-let-7-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) Acap-reaper-Rluc-let-7-A114-N40 ʛǙȈʜɲeIF4A ɒ¦Nʖɷʮˡ˦˷ˋˑ˝
˿˸ʚʫʒʕĊʙʱʯʙɸɳ 
(C) Ago1-RISCʜ Acap-reaper-Rluc-let-7-A114-N40ʛǙȈʲõLʖɾʙɸɳ  
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3-6. GW182ΔC(1-592)ʜ GW182ɡ'�ƓʙǙȈõLʲɒ¦ʉʮ 

 

ɱ �~ʛȁĴʚʫʒʕɲGW182 ɡ'�ƓʙǙȈõLǊȠʛ��ɽÎʀƢyʆʯ

ʏɳʇɼʇʍʛ�ęʖɲAgo1 ǋnɦ�ʗ UBA ˘˰ʷ˼ʛ�ɂɼʬʙʮ GW182 ʛ

N ĮƳėŶɲGW182ΔC(1-592)ɽ Ago1-RISC ʚʫʮǙȈõLʲɒ¦ʉʮʄʗɽ

ƚʬʯʕɸʮ (Eulalio et al., 2008; Iwasaki et al., 2009; Takimoto et al., 2009; 

Moretti et al., 2010; Fukaya and Tomari, 2011)ɳʍʄʖɲGW182ʲ˝˔ˁ˒ʸ˼

ʇʏ S2 ǇǞùEŜʚ¬ʇʕ GW182ΔC(1-592)ʲ$ƅʆʋʏɳǦwŝɸʄʗʚɲ

Ago1-RISC ʚʫʮ GW182 ɡ'�ƓʙǙȈõLʜɲGW182ΔC(1-592)ʚʫʒʕ

ɒ¦ʆʯʏ (� 3-11A)ɳʆʬʚ GW182ΔC(1-592)ʜɲAgo1-RISC ʚʫʮ 48S ǻ

n"ʗ 80S ˷˫ˏ˿˯ʛÐïõLʩɒ¦ʇʕɸʏ (� 3-11B)ɳʖʜʘʛʫɹʚʇʕ

GW182ΔC(1-592)ʜɲGW182 ɡ'�ƓʙǙȈõLʲɒ¦ʉʮʛʖɷʰɹɼɳʩ

ʑʰʳɲ˝˔ˁ˒ʸ˼ʖ@�ʛ GW182 ɽ =ʚɕdʆʯʕɸʙɸjǟäʩr£ʖ

ɾʙɸɳʇɼʇɲGW182 ˝˔ˁ˒ʸ˼ʚʫʒʕ poly(A)ɌʛFȁɽ =ʚɒ¦ʆʯ

ʕɸʮʄʗʲǚɺʮʗ (� 3-3C)ɲʍʛjǟäʜ!ɸʗǚɺʬʯʮɳGW182ɽ NĮ

Ƴʛ GW ˱˓˿ˤʲ�ʇʕɲAgo1 ʛ˗˷˦˗ˤʴ˼ˬ˃˔˗ʡǋnʇʕɸʮʄʗɼʬ 

(Till et al., 2007; Schirle and MacRae, 2012)ɲGW182 ʗʜƌʙʮƵ�ʛõL�

�ɽoʈǋnĿÉʖ Ago1 ʚǋnʇʕɸʮjǟäɽǚɺʬʯʮɳɷʮɸʜɲ

GW182ΔC(1-592)ɽ Ago1 ʚǋnʉʮʄʗʖɲƵ�ʛ��ʚ¬ʉʮǋnɦ�ɽʵ

˺ˋ˕˷˔ˁʚɒ¦ʆʯʕɸʮjǟäʩǚɺʬʯʮɳʇɼʇžĢůʖʜɲGW182 ɡ

'�ƓʙǙȈõLɽʘʛ��ʚʫʒʕúʱʯʕɸʮʛɼ�ĠʖɷʭɲʄʛůʲĠ

ʬɼʚʉʮʏʨʚʜ�ÖʛĥʙʮȁĴɽÞǼʖɷʮɳ±ʙʀʗʩɲGW182ΔC(1-

592)ʚʫʮǠõLVĵʲ�uʇʏʄʯʥʖʛȁĴǋĵʜ (Eulalio et al., 2008; 

Iwasaki et al., 2009; Takimoto et al., 2009; Moretti et al., 2010; Fukaya and 

Tomari, 2011)ɲÞʊʇʩ GW182ǤȡʛǙȈõLʚ¬ʉʮ¨�ʲéwʇʕɸʮʱ

ʂʖʜʙɸʗǚɺʬʯʮɳ 
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� 3-11. GW182ΔC(1-592)ʜ GW182ɡ'�ƓʙǙȈõLʲɒ¦ʉʮ 
(A) Ago1-RISCʚʫʮ GW182ɡ'�ƓʙǙȈõLʜɲGW182ΔC(1-592)ʚʫ
ʒʕɒ¦ʆʯʮɳ 
(B) Ago1-RISCʚʫʮ GW182ɡ'�ƓʙǙȈɏ�ŋɖʛɒ¦ʜɲ
GW182ΔC(1-592)ʚʫʒʕĊʙʱʯʮɳ  
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3-7. GW182ʜ Ago1ɡ'�Ɠʚ poly(A)ɌʛFȁʗǙȈõLʲÊɾȝʄʉ 

 

ɱ Ago1 ʪ miRNA ʲ�ʆʊʚɲGW182 ʲƗĆ RNA �ʚ*Ɗʉʮʄʗʖɲpoly(A)

ɌʛFȁʗǙȈõLɽȎ¯ʆʯʮʄʗɽƚʬʯʕɸʮ (Behm-Ansmant et al., 

2006)ɳʍʄʖ λN-GW182 ʲƒžʆʋʏ S2 ǇǞùEŜʲȐǺʇɲBoxB ɃHʲʩ

ʓ˹ˬ˿ˑ˿RNA ʲşʌnʱʋʕȁĴʲǵʒʏ (� 3-12A,B)ɳʍʛǋĵɲ

GW182 ʜ poly(A)ɌʛFȁʗɲʍʯʗʜźƱʇʏǄƼʙǙȈõLʲÊɾȝʄʇʏ 

(� 3-12C,D)ɳ@�ʚ��ʉʮ Ago1 ʲùEŜ�ɼʬɕdʇʕʩɲɸʊʯʛřäʩ

Ċʙʱʯʙɼʒʏʄʗɼʬ (� 3-12B-D)ɲGW182ʜ Ago1ɡ'�Ɠʚ poly(A)Ɍ

ʛFȁʗǙȈõLʲÊɾȝʄʇʕɸʮʄʗɽƢyʆʯʏɳ 

ɱ ȫÃɲpoly(A)Ɍʲþʏʙɸ˹ˬ˿ˑ˿mRNA ʚ¬ʉʮ GW182 '�ƓʙǙȈõ

LɽɲNOT1 ˝˔ˁ˒ʸ˼ʚʫʒʕ�ɂȁɕʆʯʮʄʗɽƢʆʯʏ (Braun et al., 

2011; Chekulaeva et al., 2011)ɳʄʛʄʗɼʬɲCCR4-NOTǻn"ɽ poly(A)Ɍ

ʲFȁʉʮřäʗʜźƱʚɲǙȈõLʚʩ¨�ʉʮʗɸɹ˱˖˸ɽćzʆʯʕɸʮ 

(Hafner et al., 2011)ɳʍʄʖɲ¤ɗʚ NOT1ʲ˝˔ˁ˒ʸ˼ʇʕȁĴʲǵʒʏʗʄʰ 

(� 3-13A)ɲpoly(A)ɌʛFȁʐʂʖʜʙʀ (� 3-13B)ɲǙȈõLɽ�ɂȁɕʆʯ

ʮĿ�ɽʦʬʯʏ (� 3-13C)ɳʇɼʇʄʛʗɾɲλN-GW182 ʍʛʩʛʛƒžɉɽ

ţ±ʇʕɻʭ (� 3-13A)ɲNOT1 ˝˔ˁ˒ʸ˼ʚʫʮǠõLɽʘʛʫɹʙ�ĵɑ*

ʚʫʮʩʛɼʲņƟʚȁɆʉʮʄʗʜ�jǟʖɷʮɳCCR4-NOT ǻn"ɽǙȈõ

Lʚ¨�ʉʮʄʗʲƢʇʏȹdʛ�uʖʜɲNOT1 ˝˔ˁ˒ʸ˼ʚʫʮ λN-GW18̆

ƒžɉʛ�WʲƢʇʕɻʬʊɲʍʛǋĵʚʓɸʕʜìɇʚȁɆʉʮÞǼɽɷʮ 

(Braun et al., 2011; Chekulaeva et al., 2011)ɳ�ęʖɲCCR4-NOTǻn"ʛř

äˇ˥˴˚˔˗ʖɷʮ CAF1ʛ˝˔ˁ˒ʸ˼ʜɲλN-GW182ʛƒžɉʚʜÒɣʲ�

ɺʙɼʒʏ (� 3-14A)ɳʄʛʗɾɲGW182ʲ�ʇʏ poly(A)ʛFȁɽɩǮʚɒ¦ʆ

ʯʕɸʏɽ (� 3-14B)ɲǙȈõLʜÒɣʲiʂʙɼʒʏ (� 3-14C)ɳʄʛʄʗɼʬɲ

CCR4-NOT ǻn"ʛřäˇ˥˴˚˔˗ʖɷʮ CAF1 ʜɲGW182 ʲ�ʇʏǙȈõ

LʚÞɥʖʜʙɸʄʗɽǚɺʬʯʮɳ 
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� 3-12. GW182ʜ Ago1ɡ'�ƓʚǙȈõLʲÊɾȝʄʉ 
(A) mini-BoxB-A114ɲRluc-BoxB-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) ʸʺˋˑ˼˥˺˔˕ʶ˼˂ʚʫʒʕ(CɲD)ʚƅɸʏǇǞùEŜʲȁĴʇʏɳ 
(C) GW182ʚʫʮ mini-BoxB-A114ʛ poly(A)ɌʛFȁɳ@�ä Ago1ʛɕdʜ
poly(A)ɌʛFȁʲɒ¦ʇʙɸɳ 
(D) GW182ʚʫʮ Rluc-BoxB-A114-N40ʛǙȈõLɳ@�ä Ago1ʛɕdʜ
GW182ʲ�ʇʏǙȈõLʲɒ¦ʇʙɸɳ 
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� 3-13. NOT1 ˝˔ˁ˒ʸ˼ʚʫʒʕ λN-GW182ʛƒžɉɽ!�ʉʮ 
(A) NOT1 ˝˔ˁ˒ʸ˼ʚʫʒʕ λN-GW182ʛƒžɉɽǮʇʀ!�ʉʮɳ 
(B) GW182ʚʫʮ mini-BoxB-A114ʛ poly(A)ɌʛFȁřäʜ NOT1 ˝˔ˁ˒ʸ˼
ʚʫʒʕɒ¦ʆʯʮɳ 
(C) GW182ʚʫʮ Rluc-BoxB-A114-N40ʛǙȈõLʜ NOT1 ˝˔ˁ˒ʸ˼ʚʫʒ
ʕ�ɂȁɕʆʯʮɳ  
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� 3-14. GW182ʚʫʮǙȈõLʜ CAF1ɡ'�Ɠʖɷʮ 
(A) CAF1 ˝˔ˁ˒ʸ˼ʜ λN-GW182ʛƒžɉʍʛʩʛʚʜÒɣʲ�ɺʙɸɳ 
(B) GW182ʚʫʮ mini-BoxB-A114ʛ poly(A)ɌʛFȁʜ CAF1 ˝˔ˁ˒ʸ˼ʚʫ
ʒʕɒ¦ʆʯʮɳ 
(C) GW182ʚʫʮ Rluc-BoxB-A114-N40ʛǙȈõLʜ CAF1 ˝˔ˁ˒ʸ˼ʚʫʮ
Òɣʲiʂʙɸɳ  
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3-8. GW182ʜǙȈɏ�ŋɖʲɒ¦ʉʮ 

 

ɱ GW182ʲ�ʇʏǙȈõLɽɲˑ˼ˠˁțnïʛʘʛŋɖʲɒ¦ʉʮʛɼȁĴʉ

ʮʏʨɲˉ˵ƿ©ÈXɃȼÝŖʚʫʮȁĴʲǵʒʏɳʍʄʖɲ BoxBɃHʲʩʓ˹ˬ

˿ˑ˿mRNA ʗ (sORF-BoxB-A114-N40; � 3-15A)ɲʍʛŎȥʗʇʕ BoxBɃHʲ

ɕɸʏ˹ˬ˿ˑ˿mRNAʲȇȄʇʏ (sORF-A114-N40; � 3-15A)ɳȁĴʛǋĵɲ

GW182ɽ 48Sǻn"ʗ 80S ˷˫ˏ˿˯ʛÐïɒ¦ʲÊɾȝʄʉʄʗɽĠʬɼʗ

ʙʒʏ (� 3-15B)ɳʄʛʄʗɼʬɲGW182ɽǙȈɏ�ŋɖʲɒ¦ʇʕɸʮʄʗɽǚ

ɺʬʯʮɳʆʬʚɲGW182ʜˬ˷ˏ˿˯ɦ�ʚ pseudo-polysomeʛÐïʲÊɾȝ

ʄʇʕɸʏ (� 3-15Bɲk)ɳʄʛǋĵʜɲGW182ɽ pseudo-polysomeʛľï�

�ʖɷʮʗɸɹ8ʣʘʛȁĴǋĵ (� 3-7D)ʚ�ǥʇʕɸʮɳ 
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� 3-15. GW182ʜǙȈɏ�ŋɖʛɒ¦ʲÊɾȝʄʉ 
(A) sORF-A114-N40ɲsORF-BoxB-A114-N40˹ˬ˿ˑ˿mRNAʛŁÉ�ɳ 
(B) sORF-A114-N40 (ɰǒ)ɲsORF-BoxB-A114-N40 (ɰǒ)ʛˉ˵ƿ©ÈXɃȼÝȁ
ĴɳGW182ʜ 48S (¹)ɲɻʫʟ 80S (��)ʛÐïʲɒ¦ʉʮʗʗʩʚɲpseudo-
polysomeʛÐïʲÊɾȝʄʇʏ (k)ɳ  
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3-9. ǚ« 

 

ɱ ʄʯʥʖɲmiRNAʚʫʮǙȈõLʗ poly(A)ɌʛFȁʚɻɸʕ GW182ɽÞɥ

ʛÓPʲúʒʕɸʮʗǚɺʬʯʕɾʏɳʇɼʇ�~ɲǙȈõLʗ poly(A)ɌʛFȁʲ

GʭFʂʕȁĴʖɾʮźǤʛ¤ɭǁʲɬ%ʉʮʄʗʚʫʒʕɲpoly(A)ɌʛFȁʚ

ʜ GW182ɽÞɥʖɷʮʛʚ¬ʇɲǙȈõLʜ GW182'�Ɠɲɡ'�Ɠʚȝʄ

ʮʄʗɽĠʬɼʗʙʒʏɳʄʛʫɹʚ miRNAʚʫʮɀ��ƒžLÙʚʜɲ±ʙʀʗ

ʩ�ʓʛƌʙʮõLǊȠɽ��ʇʕɸʮʄʗɽFɼʒʏ (� 3-16)ɳʄʯʬʛǻĔ

ʛõLǊȠʜ�ɸʚÒɣʲeʇnɹʄʗɽǚɺʬʯʮɽɲ�~ʛȁĴǋĵʜįț

ƓʚʜmǊȠɽʍʯǤȡʗʇʕźƱʇʕ$ƅʉʮʄʗʲƢʇʕɸʮɳ�ęʖɲĨǈ

ƓʙõL$ƅʚ¬ʉʮmõLǊȠʛ¨�ʛÈnɸʜɲƃŷƫʪǇǞƫɲɷʮɸ

ʜ 3´UTRʛɃHʙʘʚʫʒʕƌʙʮjǟäʩǚɺʬʯʮɳ¤ɗ Izaurralde ʬʜɲ

S2ǇǞʚɻɸʕɲ3´UTRɃHʛƌʙʮ˹ˬ˿ˑ˿mRNAɐʖɲGW182 ˝˔ˁ˒

ʸ˼ʚʫʮǠõLʛƪÈɽƌʙʮʄʗʲ�uʇʕɸʮ (Behm-Ansmant et al., 

2006; Eulalio et al., 2008; Eulalio et al., 2009b)ɳʓʥʭɲŀƓɃHʛ˅˼˕ˁˋ˗

ʪɲ3´UTRʚǋnʉʮ RNAǋnˑ˼ˠˁțʛĩŰʚʫʒʕ GW182ʚ¬ʉʮ'

�Èɽƌʙʮjǟäɽǚɺʬʯʮɳʄʛǚɺʚ�ǥʇʕɲDuchaine ʬʜɲǒǲI

ĬǝùEŜʲƅɸʏȋɭƹ@Aľïǁʚɻɸʕɲ poly(A)ɌʛFȁʗǙȈõLʛ

ˠˑ˿˼ɽ 3´UTRʛɃHʚʫʒʕ�ɾʀƌʙʮʄʗʲƢʇʏ (Wu et al., 2010)ɳȫ

Ãʛˎ˥˶ˤʶ˔ˉ˳ɲˉ˵ʸˊ˵ʸ˟ʺɲˡ˗ʚɻʂʮʿ˜˕ʶˁˋȁĴɼʬɲ

miRNAʜ poly(A)ɌʛFȁʪŀƓ mRNAʛ��£Yʫʭ�MʚɲʍʯʗʜźƱ

ʇʏǙȈõLʲÊɾȝʄʇʕɸʮʄʗɽĠʬɼʗʙʒʏ (Bazzini et al., 2012; 

Bethune et al., 2012; Djuranovic et al., 2012)ɳ�ęʖɲAgo ˑ˼ˠˁțɲGW182ɲ

ɷʮɸʜ poly(A)ɌFȁɄǅʛƒž˹˨˸ɽǉǔɐʖƌʙʮʄʗʲǚɺʮʗɲ

poly(A)ɌʛFȁʗǙȈõLʛʿ˜˕ʶˁˋʪ¨�ʛƪÈʜɲƅɸʮȁĴǁʚʫʒ

ʕ�Wʉʮjǟäʩɷʮɳƃ"@ʚɻɸʕmõLǊȠʘʛʫɹʚ miRNAʛ5ɾʚ

șŻʇʕɸʮʛɼʜɲ�ÖʛʆʬʙʮȁĴɽÞǼʖɷʮɳ�~ɲǻĔʛõLǊȠʛ

��ɽĠʬɼʗʙʒʏʄʗʖɲȹdʛ�ǽƘfʉʮ¤ɭǋĵʲǃȁɸʕƀȁʉʮʄ

ʗɽjǟʚʙʮʗĬÔʆʯʮɳ 
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ɱ miRNAɽɒ¦ʉʮǙȈŋɖʲĠʬɼʚʉʮ�ʖɲˉ˵ƿ©ÈXɃȼÝŖʚʫʮ

ȁĴʜɡ¿ʚĩVʙóŖʖɷʒʏɳʇɼʇmiRNAɽɲǙȈõLʐʂʖʜʙʀ

poly(A)ɌʛFȁʲÊɾȝʄʉʄʗʪɲpseudo-polysomeʛʫɹʙº� RNPǻn

"ʛÐïʲȎ¯ʉʮʏʨʚɲʍʛ¤ɭǋĵʛņƟʙȁɆʜ�ɜʖɷʒʏɳ�~ʛ

ȁĴʖʜɲ ʄʯʬʛǻɚʙ miRNAʛ5ɾʛɹʑ“ǙȈõL”ʛʦʲǄƼʚGʭFʂ

ʮʄʗʖɲmiRNAɽ poly(A)ɌʛFȁʪ pseudo-polysomeʛÐïʗʜźƱʇʕɲ 

ǙȈɏ�ŋɖʲɒ¦ʇʕɸʮʄʗʲIʨʕĠʬɼʚʇʏɳpoly(A)ɌʛFȁɽ

mRNAʛ closed-loopľȳÐïʲɒ¦ʉʮʄʗʲǚɺʮʗɲ miRNAʜʆʬʚǻɚ

ʚǙȈɏ�ŋɖʲõLʇʕɸʮʄʗɽǚɺʬʯʮɳʫʭȌǇʙ˰ʽ˚ˌ˯ʲȁɾĠ

ɼʉʏʨʚʜɲ�ÖʛʫʭȌǇʙȁĴɽÞǼʖɷʮɳ 
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� 3-16. miRNAʜƌʙʮǻĔʛǊȠʲ�ʇʕɀ��ƒžʲõLʉʮ 
Ago1-RISCʜ GW182ɡ'�ƓʚǙȈɏ�ŋɖʲɒ¦ʉʮ (1)ɳAgo1-RISCʡ
xʟȪʥʯʏ GW182ʜ CCR4-NOTǻn"ʲ�ʇʕŀƓ mRNAʛ poly(A)Ɍ
ʛFȁʲÊɾȝʄʉʗʗʩʚ (2)ɲǙȈɏ�ŋɖʲɒ¦ʉʮ (3)ɳʆʬʚ GW182ʜɲ
PABP'�Ɠʚ pseudo-polysomeʛÐïʲÊɾȝʄʉ (4)ɳmõLǊȠʛƘ¬
Ɠʙ¨�ʜ¤ɭǁʪƃŷƫʚʫʒʕƌʙʮʄʗɽǚɺʬʯʮɳ  
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¤ɭóŖ 

 

Bufferǉï 

 

1x hypotonic lysis buffer 

10 mM Hepes-KOH pH7.9, 10 mM KCl, 1.5 mM MgCl2 

 

˦˶ˋˮ˘ʛ$Ǻ 

 

pUC57-Rluc-vha68-1-A114 

vha68-1 mRNAʛ 3´UTRɃHʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ

˦˶ʷ˭˿ (5´-GGG GGC TCG AGG CGG AAA CGG ACA GAA ACC A-3´)ʗ

(5´-CCC CCG CGG CCG CTT TGT AAC ATT CAT AAT ACA-3´)ʚʫʒʕ�À

ʇɲ pUC57-Rluc-let-7-A114ʛ XhoIɲNotIGėɂ ɐʚă<ʇʏɳ 

 

pAWH-Rluc-let-7-poly(A)  

Rluc-let-7 ɃHʜɲpsiCHECK2-let-7 8x (Iwasaki et al., 2009)ʲɊ�ʗʇʕ˦˶ʷ

˭˿ (5 ́-CAC CAT GGC TTC CAA GGT GTA CGA-3 ́) ʗ (5 ́-GTC CGA AGA CTC 

ATT TAG ATC CT-3 ́)ʲƅɸʕ�ÀʇʏɳPCRėŶʜ pENTR-D-TOPO 

(Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR clonase (Invitrogen)ʚʫʒʕ pAWH vector 

(The Drosophila Gateway Vector Collection)ʡǉʦħɺʏɳ 

 

pAWH-Rluc-let-7-A114-N40-HhR  

Rluc-let-7-A114-N40-HhRɃHʜɲpUC57-Rluc-let-7-A114 (Fukaya and Tomari, 

2011)ʲɊ�ʗʇʕɲ˦˶ʷ˭˿ (5 ́-CAC CAT GGC TTC CAA GGT GTA CGA C-

3 ́) ʗ (5 ́-CCT GTT TCG TCC TCA CGG ACT CAT CAG ACC GGA AAA CAC 

ATC CGG TGA CAG GAA GCT TAA ACC GAG AGG AGA-3 ́) ʲƅɸʕ�Àʇʏɳ

PCRėŶʜ pENTR-D-TOPO (Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR clonase 

(Invitrogen)ʚʫʒʕ pAWH vector (The Drosophila Gateway Vector Collection) 

ʡǉʦħɺʏɳ 
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pAWH-Rluc-vha68-1-poly(A) 

vha68-1 mRNAʛ 3´UTRɃHʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ

˦˶ʷ˭˿ (5 ́-TAG GCG ATC GCT CGA GCG GAA ACG GAC AGA AAC CA-3 ́) 

ʗ (5 ́-AAG CTG GGT CGG CGC TTT GTA ACA TTC ATA ATA CA-3 ́) ʲƅɸʕ�

ÀʇɲIn-fusion HD (Clontech)ʚʫʒʕ pAWH-Rluc-let-7-poly(A) ʛ XhoIɲAscI

Gėɂ ɐʚă<ʇʏɳ 

 

pAWH-Rluc-vha68-1-A114-N40-HhR  

vha68-1 mRNAʛ 3´UTRɃHʜɲˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕ

˦˶ʷ˭˿ (5 ́-GGG GGC TCG AGG CGG AAA CGG ACA GAA ACC A-3 ́) ʗ (5 ́-

CCC CCC TGC AGT TTG TAA CAT TCA TAA TAC A-3 ́)ʲƅɸʕ�ÀʇɲpAWH-

Rluc-let-7-A114-N40-HhR ʛ XhoIɲPstIGėɂ ɐʚă<ʇʏɳ 

 

pAWH-Fluc 

Fluc ɃHʜ psiCHECK2 (Promega)ʲɊ�ʗʇʕɲ˦˶ʷ˭˿ (5 -́CAC CAT GGC 

CGA TGC TAA GAA CAT-3 ́) ʗ  (5 ́-TTA CAC GGC GAT CTT GCC GC-3 ́) ʲƅɸ

ʕ�ÀʇʏɳPCRėŶʜ pENTR-D-TOPO (Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR 

clonase (Invitrogen)ʚʫʒʕ pAWH vector (The Drosophila Gateway Vector 

Collection)ʡǉʦħɺʏɳ 

 

pASW-pri-let-7 

DNAėŶ (5 ́-CAC CCC TTT TTC TCT CTG GCA AAT TGA GGT AGT AGG TTG 

TAT AGT AGT AAT TAC ACA TCA TAC-3 ́) ʗ (5 ́-CGG CTT GTA GTC AAG CAA 

AGA AAG CTA GCA CAT TGT ATA GTA TGA TGT GTA ATT ACT ACT-3 ́) ʲʵ

˚˿˷˼˂ʇɲPCRʚʫʒʕÂũĮƳYʇʏɳPCRėŶʜ pENTR-D-TOPO 

(Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR clonase (Invitrogen)ʚʫʒʕ pASW vector 

(Iwasaki et al., 2010)ʡǉʦħɺʏɳ 

 

pASW-pri-miR-9b 

DNAėŶ (5 ́-CAC CAT TAT TCT TAA ATT TGT TTA ACT TAT ATG TTG CTC 
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TTT TGT TTG CAT ATT ATT TGC TCT TTG GTG ATT TTA GCT GTA TGG TGT 

TTA TGT ATA TTC-3 ́) ʗ (5 ́-AGA AAA GTA AAG AAT ACC AAA TAA AAT CAA 

CTC AAA CAT AAT GCA GAA ACC ATT TGG TTT TTG GTA ATA AAG CTC 

TAT GGA ATA TAC ATA AAC AC-3 ́) ʲʵ˚˿˷˼˂ʇɲPCRʚʫʒʕÂũĮƳY

ʇʏɳPCRėŶʜ pENTR-D-TOPO (Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR clonase 

(Invitrogen)ʚʫʒʕ pASW vector (Iwasaki et al., 2010)ʡǉʦħɺʏɳ 

 

pUC57-sORF-let-7-A114 and pUC57-sORF-A114   

Renila luciferaseʚƇĲʉʮ short ORFʜɲpsiCHECK2 (Promega)ʲɊ�ʗʇ

ʕ˦˶ʷ˭˿ (5 ́-ATT CGA GCT CTA ATA CGA CTC ACT ATA GTC GCC ACC 

ACC ATG GCT ATG TTC ATC GAG TCC GAC CC-3 ́) ʗ (5 ́-TAT AGT CTC GAG 

CGA TCG CCT AGA ATT ACT GC-3 ́)ʲƅɸʕ�ÀʇʏɳPCR ėŶʜ pUC57-

mini-let-7-A114 ɲʥʏʜ pUC57-A114 (Fukaya and Tomari, 2011)ʛ SacIɲXhoI

Gėɂ ɐʚă<ʇʏɳ 

 

pUC57-sORF-BoxB-A114 

5 ˽òʛ BoxBɃHʲsʧ DNAėŶʜ pAC5.1 Fluc-BoxB-5× (Chekulaeva et 

al., 2009)ʲɊ�ʗʇʕɲ˦˶ʷ˭˿ (5 ́-GGG GGC TCG AGT TCC CTA AGT CCA 

ACT ACC A-3 ́) ʗ (5 ́-CCC CCG CGG CCG CAT AAT ATC CTC GAT AGG GCC-

3 ́) ʲƅɸʕ�ÀʇɲpUC57-sORF-let-7-A114ʛ XhoIɲNotIGėɂ ɐʚă<ʇ

ʏɳ 

 

pUC57-Loop-MS2-Rluc-let-7-A114 

DNA ėŶ (5 ́-GGG GGG CTA GCC TCT TCC GAG GGC GTC AAA TAA AGG 

TAA GGT CGA AGC GCC TAG GCC GGA GCG CCC AGA TAT GGG CGC TCC 

GGC CTA GGC CTA AGT CCA ACT ACC-3 ́) ʗ (5 ́-CCC CCC CAT GGA CGA 

GGA ATC CCC CGA CAT GGG TGA TCC TCA TGT TTT ATA TCG ACA TGG 

GTG ATC CTC ATG TTT TAT ATC GAC ATG GGT GAT CCT CAT GTT TGG TAG 

TTG GAC TTA G-3 ́) ʲʵ˚˿˷˼˂ʇɲPCRʚʫʒʕÂũĮƳYʇʏɳPCRėŶ

ʜ pUC57-Rluc-let-7-A114ʛ NheIɲ NcoIGėɂ ɐʚă<ʇʏɳ 
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pUC57-reaper-Rluc-let-7-A114    

reaper mRNAʛ 5´UTRɃHʜˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕɲ˦

˶ʷ˭˿ (5 ́-GGG GGG AGC TCT AAT ACG ACT CAC TAT AGT GAA TAA GAG 

AGA CAC CAG A-3 ́)ʗ (5 ́-CCC CCC CAT GGT GTT GGT TTA TCT TTC TTC T-

3 )́ ʲƅɸʕ�ÀʇɲpUC57-Rluc-let-7-A114ʛ SacIɲNcoIGėɂ ɐʚă<ʇʏɳ 

 

pAMHW 

MS2ɃHʜ pCS2-HA-λN-MS2-globin 3´UTR (�¶ɘ�Ɂ_�ʫʭF�ɤɸʏ)

ʲɊ�ʗʇʕ (5 ́-ACC CCG GAT CCA GAT ATC GAG GCC TGT CTA GAG 

AAG CTC CGC CAC CAT GGC TTC TAA CTT TAC TCA-3 ́) ʗ (5 ́-GAT GCG 

GCC TCC ACC GCG GTG GAG ATC CAT AGC CAT CAA GCT TGG AGG 

AGA TCC ACC GGT AGA TGC CGG AGT TGG CCG-3 ́) ʲƅɸʕ�ÀʇɲIn-

fusion HD (Clontech)ʚʫʒʕ pAHW (The Drosophila Gateway Vector 

Collection)ʛ EcoRVɲSacIIGėɂ ɐʚă<ʇʏɳ 

 

pAMHW-eIF4G 

 eIF4G ɀ��ʜ ˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲɊ�ʗʇʕɲ˦˶ʷ˭˿ (5 ́-

CAC CAT GCA ACA GGC TAT ACC AAC-3 ́) ʗ(5 ́-TTA GTT GGC ATC ATC GT 

TTA-3 ́) ʚʫʒʕ�ÀʇʏɳPCRėŶʜ pENTR-D-TOPO (Invitrogen)ʡˁ˺˿˚

˼˂ʇɲLR clonase (Invitrogen)ʚʫʒʕ pAMHW vector ʡǉʦħɺʏɳ 

 

pAMHW-GFP 

 gfp ɀ��ʜ pCAG-EGFPʲɊ�ʗʇʕɲ˦˶ʷ˭˿ (5 ́-CAC CAT GGT GAG 

CAA GGG CGA GGA GCT-3 ́) ʗ(5 ́-TTA CTT GTA CAG CTC GTC CA-3 ́) ʚʫ

ʒʕ�ÀʇʏɳPCRėŶʜ pENTR-D-TOPO (Invitrogen)ʡˁ˺˿˚˼˂ʇɲLR 

clonase (Invitrogen)ʚʫʒʕ pAMHW vector ʡǉʦħɺʏɳ 

 

ŀƓ RNAʛȐǺ 

ŀƓ RNAʛ 3´ĮƳɽ A114ʛ�nʜ EcoT22IɲA114-N40ʛ�nʜ HindIIIʖ˦˶

ˋˮ˘ʲDƀʇɲʍʯʲɊ�ʗʇʕ Ampliscribe T7 High Yield Transcription Kit 
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(Epicentre)ʚʫʒʕȋɭƹ@ʖȢBʲǵʒʏɳScriptCap m7G Capping System 

(Epicentre)ʚʫʒʕɲnïʇʏ RNAʛ 5´ĮƳʚ m7Gcapľȳʲ�TʇʏɳĒ®

äŀȓʛ¯<ʚʜ[α-32P] GTP (PerkinElmer)ʲƅɸʏɳĒ®äŀȓʇʏ RNAʜ

5% �äʸ˹ʵ˄˸ʚŗWÖɲGʭEʇʕƾǺʇʏɳ 

 

S2ǇǞùEŜʛȐǺ 

S2ǇǞʲ~gʇɲPBSʚʫʒʕ̅~ŘɹɳǇǞ˩˹˔˗ʚ¬ʇʕƶɉʛ (1x 

hypotonic lysis buffer, 5 mM DTT, 1x protease inhibitor cocktail [Riche])ʲTɺ

ʕɲő�ʖ 15FɠǕʇʏɳ30Ʀɐ˫˸˕˔ˁˋʖŬʇʀĎûʇɲ4℃ɲ1.7x 104 g

ʖ 20FȼÝʇʏÖʚɲ�šʲ~gʇʏɳ 

 

RNA ÁŢʚƅɸʮ�įɌ RNAʛȐǺ 

ˉ˵ʸˊ˵ʸ˟ʺ S2ǇǞ cDNAʲʩʗʚɲ�Ȇʛ˦˶ʷ˭˿ʚʫʒʕ˝˔ˁ˒ʸ˼ʚ

ƅɸʏ�įɌ RNAʛɊ� DNAʲnïʇʏɳGW182ʛˑ˼ˠˁț˅˿˘ɦ� (5 ́-

TAA TAC GAC TCA CTA TAG AGT AGC GGA AAC TCC AGC AA-3 ́) ʗ (5 ́-TAA 

TAC GAC TCA CTA TAG GGA TGA TGA CCC CAC ATT TC-3 ́); GW182ʛ

3´UTR (5 ́-CGT AAT ACG ACT CAC TAT AGG GGA TCA ATT ACC AGT TCC 

ATT-3 ́) ʗ (5 ́-CGT AAT ACG ACT CAC TAT AGG GCG AAG TTA TAT CTA TGA 

ACG-3 ́); GW182ʛ 5´UTR (5 ́-CGT AAT ACG ACT CAC TAT AGG GAA CAC 

GGA AAG AAC AAG GAT-3 ́) ʗ (5 ́-CGT AAT ACG ACT CAC TAT AGG GGT 

GCT CAA GTG TTC TAA CTG-3 ́); Ago1 (5 ́-ATT TGA TTT CTA TCT ATG CAG 

CCA-3´) ʗ (5 ́-GCC CTG GCC ATG GCA CCT GGC GTA-3´); NOT1 (5 ́-TAA TAC 

GAC TCA CTA TAG GGA GAG AAT GCA GCC GGA GAT GGT CGA A-3 ́) ʗ (5 ́-

TAA TAC GAC TCA CTA TAG GGA GAG AGA ACA GAT TGC GCA GCA TCA 

T-3 ́); CAF1 (5 -́TAA TAC GAC TCA CTA TAG GGA GAA TGA AAT GGA CAA 

TGC CCT CG-3 ́) ʗ (5 ́-TAA TAC GAC TCA CTA TAG GGA GAT TTG AAG AAG 

GCC ATG CCC GT-3 ́); PABP (5 ́-CGT AAT ACG ACT CAC TAT AGG GGA TTT 

CGA CGA TGA AAA AC-3 ́) ʗ (5 ́-CGT AAT ACG ACT CAC TAT AGG TCT TCT 

GGG CAC GAG CCA CG-3 ́); HYD (5 -́TAA TAC GAC TCA CTA TAG GGG GCG 

GGA TCG TCA GTA CTA C-3 ́) ʗ (5 ́-TAA TAC GAC TCA CTA TAG GGC TGA 

CCA GCG CCA CTG GTA C-3 ́)ɳ GFPʚ¬ʉʮ�įɌ RNAʜ�Mʚ�uʆʯʕ
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ɸʮęŖʚŧüʇʏ (Forstemann et al., 2005)ɳʉʢʕʛ�įɌ RNAʜ

Ampliscribe T7 High Yield Transcription Kit (Epicentre)ʚʫʒʕȋɭƹ@ʖȢB

ʇʏɳ 

 

RNAÁŢ 

10 mlʛ S2ǇǞ (1x 106 cells/ml)ʚ¬ʇʕɲ20 μgʛ�įɌ RNAʲŠTʇʏɳ

96ĢɐÖʚǇǞʲ~gʇɲǇǞùEŜʲȐǺʇʏɳ� 3-3Bʛ GW182 ˝˔ˁ˒ʸ

˼ʖʜɲ10 mlʛ S2ǇǞ (1x 106 cells/ml)ʚ¬ʇʕɲ50 μgʛ�įɌ RNAʲŠ

Tʇɲ72ĢɐÖʚAʟ 50 μgʛ�įɌ RNAʲŠTʇʏɳʍʛ 24ĢɐÖɲǇǞ

ʲ̉-¾Ɇʇɲ72ĢɐÖʚǇǞʲ~gʇɲǇǞùEŜʲȐǺʇʏɳ 

 

miR-9b/miR-9b*�įɌ RNAʛȐǺ 

�¸nïʇʏ RNA (5´-UCU UUG GUG AUU UUA GUC GUA UG-3´) ʗ(5´-

UAG AGC UUU AUU ACC AAA AAC C-3´)ʛ 5´ĮƳʲɲT4 polynucleotide 

kinase (Takara Bio)ʚʫʒʕŵɅYʇʏɳŵɅYfàŜ�ʛ ATPʜ MicroSpin 

G-25 Columns (GE Healthcare Bioscience)ʚʫʒʕɕɸʏɳʾʷ˘Ɍʗˠ˔ˍ˼

ˊ˲˿Ɍʲ˱˸ż 2:3ʖşʌnʱʋɲ95℃ʖ 3Fɲ¥ťʖ 30FǕʀʄʗʖʵ˚˿

˷˼˂ʲǵʒʏɳ�įɌ RNA ʜɲ1x lysis bufferʚŨʂʕɸʮɳ 

 

˗˶˼ˋˤʹˁˉ˵˼ 

10 mlʛ S2ǇǞ (1x 106 cells/ml)ʚ¬ʇʕɲ10 μgʛƒž˦˶ˋˮ˘ʲ X-

tremeGENE HP (Roche)ʚʫʒʕ˗˶˼ˤʹˁˉ˵˼ʇɲ72ĢɐÖʚǇǞùEŜʲ

ȐǺʇʏɳ˗˶˼ˤʹˁˉ˵˼ʗ RNAÁŢʲǉʦnʱʋʕǵɹ�nʜɲ�įɌ RNA

ʲŠTʇʏ̆̈ĢɐÖʚ˗˶˼ˋˤʹˁˉ˵˼ʲǵʒʏɳ 

 

S2ǇǞʚɻʂʮ˸ˉˤʹ˶˿ˎ˹ˬ˿ˑ˿ȁĴ 

10 mlʛ S2ǇǞ (1x 106 cells/ml)ʚ¬ʇʕɲ20 μgʛ�įɌ RNAʲŠTʇʏɳ

48ĢɐÖɲAʟ 1x 106 cells/mlʚʙʮʫɹ S2ǇǞʲ¾Ɇʇɲ96well˦˹˿˗ʡ

Čƫʇʏɳ20 ngʛ pAWH-Rluc-let-7-poly(A) ɲʥʏʜ 100 ngʛ pAWH-Rluc-let-

7-A114-N40-HhRʲɲ30ngʛ pAHW-Fluc ʗ 300 ngʛ pASW-pri-let-7ɲʥʏʜ



 92 

pASWƮ˨ˁˑ˿ʗʗʩʚ X-tremeGENE HP (Riche)ʚʫʒʕ˗˶˼ˋˤʹˁˉ˵˼

ʇʏɳ72ĢɐÖɲDual-Luciferase Reporter Assay System (Promega)ʲƅɸʕ

˸ˉˤʹ˶˿ˎʛƒ90ʲȆɋʇʏɳŦ£0 (Rluc/Fluc)ʜɲlet-7ʲƒžʆʋʙɸ

ʩʛʚ¬ʇʕ˝˿˭˶ʷˌʲǵʒʏɳ˂˶ˤʜ̇~ʛźƱȋǵʛÂ�0ʗɲŀŧ1»

ʲƢʇʕɸʮɳ 

 

˝˿ˈ˼˥˺˔˕ʶ˼˂ 

S2ǇǞ= RNAʜ 1.3% �ä˪˸˯ʵ˸˖ˡ˘ʵʾ˺˿ˋ˄˸ʚʫʒʕFɛʇɲ

Hybond-N+ membrane (GE Healthcare Biosciences)ʚȢBʇʏɳRlucɲʥʏʜ 

Flucʚ¬ʉʮ RNA˦˺˿˥ʛɊ� DNAʜɲpsiCHECK2 (Promega)ʲʩʗʚ˦

˶ʷ˭˿ (5 ́-ATG GCT TCC AAG GTG TAC GA-3 ́) ʗ (5 ́-TAA TAC GAC TCA 

CTA TAG GGA GCG TCC TCC TGG CTG AA-3 ́) ɲʥʏʜ (5 ́-ATG GCC GAT 

GCT AAG AAC AT-3 ́) ʗ (5 ́-TAA TAC GAC TCA CTA TAG TTA CAC GGC GAT 

CTT GCC GC-3 ́)ʲƅɸʕ�Àʇʏɳ[α-32P] UTP ʗMaxiScript kit (Ambion)ʚʫ

ʒʕĒ®äŀȓʆʯʏ RNA˦˺˿˥ʛȢBʲǵɸɲǈŮÈ 20%ʛ˪˸˯ʵˮ˘ʲ

sʧ Perfecthyb Plus (Sigma)�ʖ˞ʷ˥˷˒ʷˎ˿ˉ˵˼ʲǵʒʏɳ 

 

ʸʺˋˑ˼˥˺˔˕ʶ˼˂ 

anti-FLAGö" (1:5000; Sigma)ɲanti-HAö" (1:5000; Covance)ɲanti-PABP

ö" (1:5000; (Duncan et al., 2009)), anti-eIF4Eö" (1:5000; (Nakamura et 

al., 2004))ɲanti-Ago1ö" (1:1000; (Miyoshi et al., 2005))ɲanti-GW182ö" 

(1:1000; (Miyoshi et al., 2009))ɲanti-CCR4ö" (1:1000; (Temme et al., 

2004))ɲanti-CAF1ö"(1:5000; (Temme et al., 2004))ɲanti-NOT1ö" 

(1:5000; (Temme et al., 2010))ɲanti-HYDö" (1:1000; Abcam)ɲanti-Tubulin

ö" (1:5000: Sigma)ʲ�ńö"ʗʇʕƅɸʏɳSuperSignal West Dura (Pierce)

ʚʫʒʕY�ƒ9ʲȎ¯ʇɲLAS-3000 (Fujifilm Life Science)ʚʫʒʕƈ6ʲhØ

ʇʏɳ 

 

ˉ˵ƿ©ÈXɃȼÝ 

20 μlʛǇǞùEŜʚ¬ʇʕɲ12 μlʛ 40x reaction mixɲ4 μlʛ 500 nM let-
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7/let-7*�įɌɲ4 μlʛ 10 mM ˉˁ˺˧ʿˉˮ˘ (80S ˷˫ˏ˿˯ʛĺE)ɲʥʏʜ

4 μlʛ 10 mM GMP-PNP ʗ 4 μlʛ 10 mM ˉˁ˺˧ʿˉˮ˘ (48S ˷˫ˏ˿˯ʛ

ĺE)ʲşʌnʱʋɲ25 ℃ʖ 30FɐɠǕʇʏɳʍʄʡɲ~ 20 nMʛĒ®äŀȓʆ

ʯʏmRNAʲ 1 μl Tɺɲʆʬʚ 25 ℃ʖ 30FɐɠǕʇʏɳő�ʚǕɸʕfàʲ

Ņʨɲ(10 mM Hepes-KOH pH7.5, 10 mM MgCl2, 100 mM KOAc)ʲsʧ 5-

25%ʛƗǒˉ˵ƿ©ÈXɃŜ (80S ˷˫ˏ˿˯ʛĺE)ɲʥʏʜ (10 mM Hepes-

KOH pH7.5, 5 mM MgCl2, 100 mM KOAc)ʲsʧ 5-20%ʛƗǒˉ˵ƿ©ÈXɃ

Ŝ (48S ˷˫ˏ˿˯ʛĺE)ʡɇ³ʇɲSW 41 Ti˺˿ˑ˿ (Beckman Coulter)ʲƅ

ɸʕ̈℃ɲ36,000 rpmʖ 160F (80S ˷˫ˏ˿˯ʛĺE)ɲʥʏʜ̈℃ɲ40,000 

rpmʖ 210F (48S ˷˫ˏ˿˯ʛĺE)ȞȼÝʇʏɳˬ˷ˏ˿˯ʲĺEʉʮ�nɲ

20 μlʛǇǞùEŜʚ¬ʇʕɲ12 μlʛ 40x reaction mixɲ4 μlʛ 500 nM let-

7/let-7*�įɌʲTɺɲ25 ℃ʖ 30FɐɠǕʇʏɳʍʄʡɲ~ 20 nMʛĒ®äŀȓ

ʆʯʏ mRNAʲ 1 μl Tɺɲʆʬʚ 25 ℃ʖ 30FɐɠǕʇʏɳő�ʚǕɸʕfàʲ

Ņʨɲ4 μlʛ 10 mM ˉˁ˺˧ʿˉˮ˘ʲTɺʏɳfàŜʜ (10 mM Hepes-KOH 

pH7.5, 10 mM MgCl2, 100 mM KOAc)ʲsʧ 20-60%ʛƗǒˉ˵ƿ©ÈXɃŜ

ʡɇ³ʇɲ̈℃ɲ36,000 rpmʖ 210FȞȼÝʇʏɳȞȼÝÖʛ©ÈXɃŜʜ

Gradient Station (Biocomp)ʗMicroCollector (ATTO)ʚʫʒʕFƈʇɲ˓ʹ˹˼˅

ˤ9ʲ Tri-carb 2810TR (PerkinElmer)ʖŦ£ʇʏɳ˂˶ˤʜmƈFʛŦ£0ʛʷ

˼˦˔˗0ʚ¬ʉʮPnʗʇʕǷƢʇʕɸʮɳ254 nmʛt9Èʜ UV Monitor 

(ATTO)ʚʫʒʕŦ£ʇʏɳ 

  


