
ʂʦʨʦʪʢʠʝ ʥʝʢʦʜʠʨʫʶʱʠʝʈʅʂ ʠ 

ʨʝʛʫʣʷʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

ʵʫʢʘʨʠʦʪ

II: ʄʠʢʨʦʈʅʂ



ɺʚʝʜʝʥʠʝ ʵʢʟʦʛʝʥʥʳʭ ʜʮʈʅʂ ʠʣʠ ʠʥʜʫʢʮʠʷ ʵʢʩʧʨʝʩʩʠʠ 

ʪʨʘʥʩʛʝʥʦʚ ʚʳʟʳʚʘʝʪ ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 

ʛʦʤʦʣʦʛʠʯʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʈʅʂ

ʄʝʭʘʥʠʟʤ ʚʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʦʪʢʠʭ ʜʮʈʅʂ ʠ 

ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʵʫʢʘʨʠʦʪ

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, in vivoʪʘʢʞʝ ʦʙʨʘʟʫʶʪʩʷ ʢʦʨʦʪʢʠʝ 

ʜʮʈʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʢʘʢʠʤ-ʪʦ ʤʠʰʝʥʷʤ!

ʀʩʪʦʯʥʠʢʠ ʠʥʜʫʢʪʦʨʘ: ʚʠʨʫʩʳ? ʇʨʦʜʫʢʪʳ ʥʝʟʘʢʦʥʥʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʠ? ʏʪʦ-ʪʦ ʝʱʝ?

ʇʨʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ



ʆʪʢʨʳʪʠʝ ʛʝʥʦʚ ʤʠʢʨʦʈʅʂʫ C.elegans:

ʨʘʥʴʰʝ, ʯʝʤ ʦʪʢʨʳʪʠʝ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ!

ʆʪʢʨʳʪʠʝ ʧʝʨʚʦʡʤʠʢʨʦʈʅʂ:

Lee RC, Feinbaum RL, Ambros V. The C. elegans heterochronic gene 

lin-4 encodes small RNAs with antisense complementarity to lin-14. 

Cell (1993)

Wightman B, Ha I., Ruvkun G. Posttranscriptional

regulation of the heterochronic gene lin-14 by lin-4 mediates temporal

pattern formation in C. elegans. Cell (1993)

ʩʣʝʚʘ - Victor Ambros

ʩʧʨʘʚʘ -Gary Ruvkun



ɻʝʥʳ stʈʅʂ ʫ C.elegans
stRNA = short temporal RNA

ɻʝʥlin-14 (lineage-abnormal-14) 

Å ʢʦʜʠʨʫʝʪ ʷʜʝʨʥʳʡ ʙʝʣʦʢ, ʧʦʜʘʚʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʢʦʪʦʨʦʛʦ ʚ ʢʦʥʮʝ ʩʪʘʜʠʠ L1

ʠʥʠʮʠʠʨʫʝʪ ʧʝʨʝʭʦʜ ʚ ʩʪʘʜʠʶ L2

ɻʝʥlin-4 (lineage-abnormal-4)

Å ʚʳʷʚʣʝʥ ʧʨʠ ʩʢʨʠʥʠʥʛʝ ʥʘ ʜʝʬʝʢʪʳ ʣʠʯʠʥʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʛʘʪʠʚʥʫʶ 

ʨʝʛʫʣʷʮʠʶ ʪʨʘʥʩʣʷʮʠʠ lin-14

Å ʧʨʦʜʫʢʪ ïʥʝʢʦʜʠʨʫʶʱʘʷʈʅʂ 22 ʥ., ʠʤʝʶʱʘʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ 70 ʥ.

Å ʈʅʂ ʯʘʩʪʠʯʥʦʢʦʤʧʣʝʤʝʥʪʘʨʥʘ 7 ʥʝʦʜʠʥʘʢʦʚʳʤ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʩʘʡʪʘʤ ʥʘ 3ôUTRʤʈʅʂ

lin-14ʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʠʤʠ

ɻʝʥlet-7 (lethal-7)

Å ʦʪʢʨʳʪ ʪʦʣʴʢʦ ʯʝʨʝʟ 7 ʣʝʪ(Reinhart et al., 2000)

Å ʧʨʦʜʫʢʪ ïʥʝʢʦʜʠʨʫʶʱʘʷʈʅʂ 21 ʥ., ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʥʝʛʘʪʠʚʥʫʶ ʨʝʛʫʣʷʮʠʶ ʪʨʘʥʩʣʷʮʠʠ ʛʝʥʘ lin-41, 

ʩʚʷʟʳʚʘʷʩʴ ʩ 3ôUTR ʝʛʦ ʤʈʅʂ

ʌʝʥʦʪʠʧʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʤʫʪʘʮʠʡʛʝʥʦʚ lin-4 ʠ let-7

ʧʦʜʦʙʥʳ ʵʬʬʝʢʪʘʤ ʦʪ ʥʝʢʦʪʦʨʳʭ ʤʫʪʘʮʠʡ 

ʚ ʧʦʜʘʚʣʷʝʤʳʭ ʠʤʠ ʛʝʥʘʭ 



ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷʘʢʪʠʚʥʦʩʪʝʡ ʛʝʥʦʚ lin-14ʠlin-41ʧʨʠ 

ʧʦʤʦʱʠ stʈʅʂ lin-4ʠlet-7 ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷC. elegans

stʈʅʂ lin-4 ʧʦʜʘʚʣʷʝʪ ʪʨʘʥʩʣʷʮʠʶʥʝ ʪʦʣʴʢʦ lin-14 (ʣʠʥʴʢʠ ʤʝʞʜʫ ʣʠʯʠʥʦʯʥʳʤʠ ʩʪʘʜʠʷʤʠ 

L1 ʠL2), ʥʦ ʠ lin-28 (ʣʠʥʴʢʘ ʧʦʩʣʝ ʩʪʘʜʠʠ L4 ʚʦ ʚʟʨʦʩʣʫʶ ʦʩʦʙʴ)

miʈʅʂ let-7ʧʦʜʘʚʣʷʝʪ ʪʨʘʥʩʣʷʮʠʶlin-41 (ʣʠʥʴʢʘ ʧʦʩʣʝ ʩʪʘʜʠʠL4 ʚʦ ʚʟʨʦʩʣʫʶ ʦʩʦʙʴ)

(1) ʫʨʦʚʥʠ ʵʢʩʧʨʝʩʩʠʠ LIN-14 ʠLIN-28 

ʩʥʠʞʘʶʪʩʷ ʟʘ ʩʯʝʪ ʵʢʩʧʨʝʩʩʠʠ ʈʅʂlin-4

ʚ ʢʦʥʮʝ L1, ʜʝʣʘʷ ʚʦʟʤʦʞʥʳʤ ʧʝʨʝʭʦʜ ʢ 

ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʣʠʯʠʥʦʯʥʳʤ ʩʪʘʜʠʷʤ

(2) ʥʘ ʧʦʟʜʥʠʭ ʣʠʯʠʥʦʯʥʳʭ ʩʪʘʜʠʷʭ 

ʵʢʩʧʨʝʩʩʠʷ LIN-41 ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʛʝʥʦʚ ʧʦʜʘʚʣʷʝʪʩʷ ʈʅʂlet-7, ʧʨʠ ʵʪʦʤ 

ʚʦʟʤʦʞʥʘ ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘLIN-29 ʠ 

ʧʝʨʝʭʦʜ ʢ ʚʟʨʦʩʣʦʤʫ ʩʦʩʪʦʷʥʠʶ

ɺ ʦʪʣʠʯʠʝ ʦʪlin-4, ʛʝʥ let-7 ʯʨʝʟʚʳʯʘʡʥʦ ʢʦʥʩʝʨʚʘʪʠʚʝʥ: ʛʦʤʦʣʦʛʠ let-7 ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʚʦ ʤʥʦʞʝʩʪʚʝ ʦʨʛʘʥʠʟʤʦʚ  ʦʪ ʤʦʨʩʢʠʭ ʝʞʝʡ ʜʦ ʣʶʜʝʡ (Pasquinelli et al.,

Nature 2000)



2001 ʛ. - ʫʩʪʘʥʦʚʣʝʥʠʝʩʚʷʟʠ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ 

stʈʅʂʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʝʡ

Å8 ʣʝʪ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ stʈʅʂ

Å1 ʛʦʜ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʛʦʤʦʣʦʛʦʚ stʈʅʂ ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ
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ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ stʈʅʂ (ʧʦʟʞʝ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ miʈʅʂ):

Åʪʨʘʥʩʢʨʠʙʠʨʫʶʪʩʷ ʩ ʵʥʜʦʛʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ ʚʠʜʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʜʣʠʥʦʡ ʧʦʨʷʜʢʘ 70-100 ʥ.

Åʠʩʭʦʜʥʳʝ ʪʨʘʥʩʢʨʠʧʪʳʷʚʣʷʶʪʩʷ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷʙʝʣʢʦʚ ʪʠʧʘ Dicer, ʠʤʝʶʪ ʚ 

ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʚʫʮʝʧʦʯʝʯʥʳʝʰʧʠʣʝʯʥʳʝ ʩʪʨʫʢʪʫʨʳ

Åʚ ʭʦʜʝ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʠʥʛʘ ʨʘʩʱʝʧʣʷʶʪʩʷ ʜʦ ʟʨʝʣʳʭ ʬʦʨʤ(ʢʘʢ ʧʨʘʚʠʣʦ, 

21-25 ʧ.ʥ.)

Åʧʨʦʜʫʢʪʳ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʜʦʙʥʳ siʈʅʂ, ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʙʝʣʢʦʚ, 

ʨʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʤ ʘʧʧʘʨʘʪʘ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ



ʍʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ miʈʅʂ

ɺʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳ

Åʛʝʥʳ miʈʅʂ ʨʝʜʢʦ ʫʪʨʘʯʠʚʘʶʪʩʷ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ

Å 15% ʠʟʚʝʩʪʥʳʭ miʈʅʂ ʝʩʪʴ ʫ C.elegans, D.melanogaster ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ

Åʩʨʝʜʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ïʚʳʩʦʯʘʡʰʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ (ʥʝʪ ñʭʘʫʩʢʠʧʝʨʦʚò), 

ʦʨʛʘʥʦ-, ʪʢʘʥʝ- ʠ ʩʪʘʜʠʦʩʧʝʮʠʬʠʯʥʦʩʪʴ

Åʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ; ʥʝʢʦʪʦʨʳʝ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʜʨʫʛʠʝ ʠʤʝʶʪ 

ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ

ʊʠʧʠʯʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ïʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʪʨʘʥʩʣʷʮʠʠ, ʥʘʯʠʥʘʶʱʝʝʩʷ ʩ ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩ3ô UTRʤʠʰʝʥʠ (ʞʠʚʦʪʥʳʝ)

ʂʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʤʠʰʝʥʝʡ



ʋʯʘʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ ʚ ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡʢʣʝʪʢʝ

Åʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʢʦʧʠʡ ʥʘ ʢʣʝʪʢʫ (ʚ ʩʨʝʜʥʝʤ ʧʦʨʷʜʢʘ 50000)

Åʦʮʝʥʢʘ Lewis et al. (2003):ʚ ʩʨʝʜʥʝʤ 5 ʤʈʅʂ-ʤʠʰʝʥʝʡ ʥʘ ʢʘʞʜʫʶ miʈʅʂ

Åʩʪʝʧʝʥʴ ʧʦʜʘʚʣʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʩʦʪʝʥ ʨʘʟ ʜʦ ʦʯʝʥʴ 

ʫʤʝʨʝʥʥʦʡ (ʚ 2 ʨʘʟʘ ʠ ʤʝʥʝʝ!)

Åʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʙʳʩʪʨʦʡ 

ʠ ʦʙʨʘʪʠʤʦʡ ñʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠòʧʨʠ ʨʝʛʫʣʷʮʠʠ

ʤʠʢʨʦʈʅʂ 1

ʤʠʢʨʦʈʅʂ 2ʤʠʢʨʦʈʅʂ 3ʤʠʢʨʦʈʅʂ 4

ʤʠʰʝʥʴ 1ʤʠʰʝʥʴ 2ʤʠʰʝʥʴ 3

ʍʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ miʈʅʂ



ɻʝʥʦʤ ʯʝʣʦʚʝʢʘ:

~25,000 ñʢʣʘʩʩʠʯʝʩʢʠʭòʛʝʥʦʚ
ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʠʥʛʘ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʩʧʣʘʡʩʠʥʛʘʈʅʂ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʜʫʢʪʦʚ ʥʝ ʦʙʲʷʩʥʷʝʪ ʩʣʦʞʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʦʚ

~1800 ʤʠʢʨʦʈʅʂ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʚ ʛʝʥʦʤʝ
ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʡ ïʤʥʦʞʝʩʪʚʦ ʤʠʰʝʥʝʡ

ʂʦʣʠʯʝʩʪʚʦ ʨʝʛʫʣʷʪʦʨʥʳʭ ʈʅʂ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ñʢʣʘʩʩʠʯʝʩʢʠʤʠòʤʠʢʨʦʈʅʂ- ʥʝʠʟʚʝʩʪʥʦ

ȮɊɌɒɐȲȯȬ Ɋ ɑɐɆɐɃɏɝɇ ɊɎ ɒɇɅɕɍɡɔɐɒɝ ðɆɐɑɐɍɏɊɔɇɍɞɏɝɋ ɕɒɐɄɇɏɞ ɒɇɅɕɍɡɘɊɊ 
ɟɌɓɑɒɇɓɓɊɊ, ɏɇ Ɏɇɏɇɇ ɄɂɈɏɝɋ, əɇɎ ɡɆɇɒɏɂɡ ɒɇɅɕɍɡɘɊɡ ɔɒɂɏɓɌɒɊɑɘɊɊ; ɄɝɡɄɍɇɏ ɕ 
ɃɐɍɞɚɊɏɓɔɄɂ ɟɕɌɂɒɊɐɔ, ɏɂəɊɏɂɡ ɐɔ ɐɆɏɐɌɍɇɔɐəɏɝɗ ɔɒɊɑɂɏɐɓɐɎ, ɆɒɐɈɈɇɋ Ɋ 
ɄɐɆɐɒɐɓɍɇɋ Ɋ Ɍɐɏəɂɡ ɍɠɆɞɎɊ
ȵ ɎɍɇɌɐɑɊɔɂɠɛɊɗ >60% ɃɇɍɐɌ-ɌɐɆɊɒɕɠɛɊɗ ɅɇɏɐɄ ɒɇɅɕɍɊɒɕɠɔɓɡ ɓ ɕəɂɓɔɊɇɎ 
ɎɊɌɒɐȲȯȬ!

9

ʉʢʦʣʴʢʦ ʛʝʥʦʚ ʤʠʢʨʦʈʅʂʚ ʛʝʥʦʤʝ?

ʉʢʦʣʴʢʦ ʟʨʝʣʳʭ ʧʨʦʜʫʢʪʦʚ ʵʪʠʭ ʛʝʥʦʚ?

ʂʘʢʘʷ ʠʭ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʘ?



ȩɋɓɡ ɒɎɐɖɔȶȳȰ

149ʛʦʤʦʣʦʛʦʚ ʚʳʷʚʣʝʥʳ ʫʞʝ ʚ ʛʝʥʦʤʘʭ ʨʳʙ 
Danio rerio, Oryzias latipes)

169ʛʦʤʦʣʦʛʦʚ ʫ ʠʩʪʠʥʥʳʭ ʧʣʘʮʝʥʪʘʨʥʳʭ (ʤʳʰʴ, 
ʩʦʙʘʢʘ, ʣʦʰʘʜʴ, ʢʦʨʦʚʘ ʠ ʜʨ.)

308ʛʝʥʦʚ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʪʦʣʴʢʦ ʤʝʞʜʫ 
ʯʝʣʦʚʝʢʦʤ ʠ ʰʠʤʧʘʥʟʝ

380ʛʝʥʦʚ ʤʠʈʅʂ(40%) ʩʧʝʮʠʬʠʯʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʯʝʣʦʚʝʢʘ!

ɼʝʪʘʣʴʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʦʤʦʣʦʛʦʚ 1048 ʛʝʥʦʚ ʤʠʈʅʂʯʝʣʦʚʝʢʘ 

(www.mirbase.org, ʚʳʧʫʩʢ 16, 2010ʛ., ʩʝʡʯʘʩ ʫʞʝ 1800) ʩʨʝʜʠ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ:



ʇʨʷʤʦʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ïʦʯʠʩʪʢʘ ʢʦʤʧʣʝʢʩʦʚ RISC ʠ ʧʦʩʣʝʜʫʶʱʠʡ

ʘʥʘʣʠʟ ʩʚʷʟʘʥʥʳʭ miʈʅʂ (microarrays, NGS)

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʠʰʝʥʝʡ ʜʣʷ 

ʠʟʚʝʩʪʥʳʭ miʈʅʂ ʠ miʈʅʂ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʤʈʅʂ, ʠʩʭʦʜʷ ʠʟ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʣʝʜʫʶʱʠʭ ʠʟ ʥʘʢʘʧʣʠʚʘʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʨʠʥʮʠʧʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷmiʈʅʂïʤʈʅʂ(MiRscan, TargetScan ʠ ʜʨ.)

ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʠʟʤʝʨʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʤʈʅʂ-ʤʠʰʝʥʝʡ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʵʢʟʦʛʝʥʥʳʭ ʜʮʈʅʂ-ʠʥʜʫʢʪʦʨʦʚ

ɸʥʘʣʠʟ ʧʦʣʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʤʦʚʠʣʠ ʬʨʘʢʮʠʡ ʈʅʂ, ʦʙʦʛʘʱʝʥʥʳʭ 

ʢʦʨʦʪʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ (NGS), ʚʳʨʘʚʥʠʚʘʥʠʝ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ

ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʚ 

ʤʠʢʨʦʈʅʂʠ ʠʭ ʤʠʰʝʥʝʡ:



ʂʨʠʪʝʨʠʠ ʜʣʷ ʚʘʣʠʜʘʮʠʠʧʨʝʜʧʦʣʘʛʘʝʤʦʡ miʈʅʂ
(Experimental Validation of miRNA Targets, Donald E. Kuhn et al. 2008) 

1) ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ miʈʅʂ ʠ ʤʈʅʂ-ʤʠʰʝʥʠ

2) ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʢʦʵʢʩʧʨʝʩʩʠʠmiʈʅʂ ʠ ʤʈʅʂ-ʤʠʰʝʥʠ

3) miʈʅʂ ʜʦʣʞʥʘ ʦʢʘʟʳʚʘʪʴ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʵʬʬʝʢʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʙʝʣʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʠʰʝʥʠ, ʝʝ ʧʦʜʘʚʣʝʥʠʝʜʦʣʞʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝcʩʠʠ 

4) ʕʬʬʝʢʪʳ ʨʝʛʫʣʷʮʠʠ ʩ ʫʯʘʩʪʠʝʤ miʈʅʂ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʦʮʝʥʥʳ ʵʬʬʝʢʪʘʤ 

ʦʪ ʠʟʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʦ ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʥʦʚ ʤʠʢʨʦʈʅʂʚ ʛʝʥʦʤʘʭ

Åʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʦʪʥʠ ʛʝʥʦʚ, ʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʵʪʦ ʣʠʰʴ 

ʤʝʥʴʰʘʷ ʯʘʩʪʴ ʠʟ ʧʨʝʜʩʢʘʟʘʥʥʳʭ

Åʢʣʦʥʠʨʦʚʘʥʠʝ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ, ʟʘʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʚʘʣʠʜʘʮʠʷ)

Åʧʨʦʙʣʝʤʘ ʪʦʯʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʠʰʝʥʝʡ ʝʱʝ ʜʘʣʝʢʦ ʥʝ ʨʝʰʝʥʘ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʫ ʞʠʚʦʪʥʳʭ (ʥʝʧʦʣʥʘʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴʩ ʤʠʰʝʥʴʶ), ʤʥʦʛʠʝ 

ʧʨʝʜʩʢʘʟʘʥʥʳʝ ʤʠʰʝʥʠ ʥʝ ʧʨʦʭʦʜʷʪ ʚʘʣʠʜʘʮʠʶ

Åʤʥʦʛʠʝ ʚʳʩʦʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳ, ʦʩʦʙʝʥʥʦ 5ô ʢʦʥʝʮ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʩʘʡʪʳ 

ʩʚʷʟʳʚʘʥʠʷ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ3ô UTR



ʃʦʢʘʣʠʟʘʮʠʷ (Drosophila, C.elegans):

Åʙʦʣʴʰʠʥʩʪʚʦ ïʚ ʤʝʞʛʝʥʥʳʭʦʙʣʘʩʪʷʭ, ʜʘʣʝʢʦ ʦʪ ʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʭ ʛʝʥʦʚ

Åʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ïʚ ʠʥʪʨʦʥʘʭ

Åʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ïʚ ɻʢʟʦʥʘʭʜʣʠʥʥʳʭ ʙʝʣʦʢ-ʥʝʢʦʜʠʨʫʶʱʠʭʈʅʂ

Åʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʝʥʳ ʣʠʙʦ ʣʦʢʘʣʴʥʳʝ ʛʝʥʦʤʥʳʝ ʢʣʘʩʪʝʨʳ

Åʚʦʟʤʦʞʥʘ ʨʝʛʫʣʷʮʠʷ ʧʦ ʦʧʝʨʦʥʦ-ʧʦʜʦʙʥʦʤʫ ʧʨʠʥʮʠʧʫ

ʉʪʨʫʢʪʫʨʘ:
ʄʦʞʝʪ ʥʝ ʙʳʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʩʘʡʪʦʚ ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʷʠ ʊɸʊɸ-like ʙʦʢʩʦʚ

ñʯʫʞʠʝòʣʠʙʦ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʤʦʪʦʨʳ (ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ)

ʇʨʠʤʝʨʳ ʧʨʦʤʦʪʦʨʦʚ:
CCCWCCC ïHs CTCCGCCC ïCe ATGCAT ïHs, Dm

ȩɋɓɡ ɒɎɐɖɔȶȳȰə ɌɎɈɔɘɓɡɛ

ʃʦʢʘʣʠʟʘʮʠʷ (ʤʣʝʢʦʧʠʪʘʶʱʠʝ):

Åʙʦʣʴʰʠʥʩʪʚʦ (ʦʢʦʣʦ 70%)ïʚ ʧʨʝʜʝʣʘʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʝʜʠʥʠʮ

Åʦʢʦʣʦ 50% ïïʚ ʠʥʪʨʦʥʘʭ, ʠʟ ʥʠʭ:

Å Ĳ ʚ ʠʥʪʨʦʥʘʭʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʭ ʛʝʥʦʚ

Å ı ʚ ʠʥʪʨʦʥʘʭʛʝʥʦʚ ʜʣʠʥʥʳʭ ʙʝʣʦʢ-ʥʝʢʦʜʠʨʫʶʱʠʭʈʅʂ

Åʙʦʣʝʝ 7% ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʵʢʟʦʥʘʤʠʛʝʥʦʚ ʥʢʈʅʂ



ʇʨʦʮʝʩʩʠʥʛ ʤʠʢʨʦʈʅʂʫ ʞʠʚʦʪʥʳʭ

ʊʨʘʥʩʢʨʠʧʮʠʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ II

Åʪʢʘʥʝ- ʠ ʩʪʘʜʠʦʩʧʝʮʠʬʠʯʥʘʷʨʝʛʫʣʷʮʠʷ ʠʟʚʝʩʪʥʘ ʢʘʢ ʬʘʢʪ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʘ

Åʧʨʦʜʫʢʪ ʪʨʘʥʩʢʨʠʧʮʠʠ - pri-miʈʅʂ, ʜʣʠʥʘ 70-200 ʥ. ʠ ʙʦʣʝʝ

Åʭʘʨʘʢʪʝʨʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʰʧʠʣʴʢʠʩ ʥʝʧʦʣʥʦʡ ʚʥʫʪʨʝʥʥʝʡ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴʶ

Åʨʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʣʠ ʚʦʟʤʦʞʥʦʝ ʫʯʘʩʪʠʝ ʜʨʫʛʠʭ ʧʦʣʠʤʝʨʘʟ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ Pol 

III, ʥʦ ʩʝʡʯʘʩ ʩʦʤʥʝʚʘʶʪʩʷ ʚ ʵʪʦʤ

ʂʵʧʠʨʦʚʘʥʠʝ, ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʝʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ
Å ʚr ʩʦʢʘʷ ʯʘʩʪʦʪʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ(>10%), ʚ ʪ.ʯ. ʚ ʧʦʟʠʮʠʷʭ seed sequence, 

ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʤ

Åʚʦʟʤʦʞʥʦ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝA->I



ʉʪʨʫʢʪʫʨʘ ʥʝʢʦʪʦʨʳʭ pri-ʤʠʢʨʦʈʅʂʯʝʣʦʚʝʢʘ:

ɿʨʝʣʘʷ miʈʅʂ ʤʦʞʝʪ ʙʳʪʴ 

ʣʦʢʘʣʠʟʦʚʘʥʘ ʢʘʢ ʥʘ 5ô-, ʪʘʢ ʠ ʥʘ 3ô-

ʧʣʝʯʝ ʰʧʠʣʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʄʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ ʮʠʩ-

ʠ ʪʨʘʥʩ-ʩʧʣʘʡʩʠʥʛʘ, ʚʦʟʤʦʞʝʥ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʣʘʡʩʠʥʛ

ɸ) ʘʚʪʦʥʦʤʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ

ɹ)  ʪʨʘʥʩʢʨʠʧʮʠʷ ʚ ʠʥʪʨʦʥʝʠʣʠ 

ʵʢʟʦʥʝʙʝʣʦʢ-ʢʦʜʠʨʫʶʱʠʭʤʈʅʂ



ʈʘʩʱʝʧʣʝʥʠʝ pri-miʈʅʂʚ ʷʜʨʝ ʬʝʨʤʝʥʪʦʤ Drosha

Å~160 kDa, ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ, ʯʘʩʪʴ ʙʦʣʴʰʦʛʦ ʢʦʤʧʣʝʢʩʘ(~500 ʢɼʘʫ D.

melanogaster, ~650 ʢɼʘʫ H.sapiens)

Åʚr ʩʦʢʘʷ ʛʦʤʦʣʦʛʠʷ ʩ Dicer, ʩʦʜʝʨʞʠʪ ʜʚʘ ʜʦʤʝʥʘ, ʧʦʜʦʙʥʳʭ ʈʅʂʘʟʝ

III, ʠ ʫʯʘʩʪʦʢ ʩʚʷʟʳʚʘʥʠʷ ʜʮʈʅʂ

Åʜʝʡʩʪʚʫʝʪ ʚ ʩʦʩʪʘʚʝ ʛʝʪʝʨʦʜʠʤʝʨʘʩ ʙʝʣʢʦʤ, ʩʚʷʟʳʚʘʶʱʠʤ ʜʮʈʅʂ

Åʜʣʠʥʥʘʷ ʜʮʈʅʂʥʝ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʨʘʪʦʤ

Åʫ ʨʘʩʪʝʥʠʡ ʥʝ ʥʘʡʜʝʥʘ, ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪʦʜʠʥ ʠʟ DCL (Dicer-like) 

ʙʝʣʢʦʚ

Åʧʨʦʜʫʢʪ ʨʘʩʱʝʧʣʝʥʠʷ - pre-miʈʅʂ ʩ3ô ʦʚʝʨʭʵʥʛʘʤʠ, ʦʙʳʯʥʦ 60-70 ʥ., 

ʩʦʜʝʨʞʠʪ ʥʝʩʦʚʝʨʰʝʥʥʳʝ ʰʧʠʣʴʢʠ (ʯʘʱʝ ʦʜʥʫ), ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ 

ʮʠʪʦʧʣʘʟʤʫ

ʇʨʦʮʝʩʩʠʥʛ miʈʅʂ ʫ ʞʠʚʦʪʥʳʭ



DROSHA, ʢʘʢ ʠ Dicer, ʨʘʙʦʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʬʘʢʪʦʨʘʤʠ

DROSHA

DGCR8/

PASHA

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ

DROSHA

ñɹʦʣʴʰʦʡ ʢʦʤʧʣʝʢʩò

ʊʘʢʞʝ ʧʨʦʷʚʣʷʝʪ in vitroʩʣʘʙʫʶ 

ʧʨʦʮʝʩʩʠʨʫʶʱʫʶpri-miʈʅʂ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʦʚʣʝʯʝʥ ʚ ʧʫʪʠ ʧʨʦʮʝʩʩʠʥʛʘ

ʜʨʫʛʠʭ ʈʅʂ, ʪʘʢʠʭ, ʢʘʢ ʧʨʝ-ʨʠʙʦʩʦʤʘʣʴʥʘʷʈʅʂ

ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʚʳʡ ʵʪʘʧ 

ʩʦʟʨʝʚʘʥʠʷ ʤʠʢʨʦʈʅʂʠʟ 

ʧʝʨʚʠʯʥʦʛʦ ʪʨʘʥʩʢʨʠʧʪʘ

PASHA ïD.melanogaster, C.elegans, DGCR8 ïʤʣʝʢʦʧʠʪʘʶʱʠʝ

Åʨʘʟʤʝʨ~120 ʢɼʘ

Åʧʦʜʦʙʥʳ R2D2/TRBP, ʩʦʜʝʨʞʘʪ ʜʚʘdsRBD

Åʩʚʷʟʳʚʘʶʪ miʈʅʂ, ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʫʙʩʪʨʘʪʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

Drosha

Åʠʥʛʠʙʠʨʫʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʈʅʂʘʟʥʫʶʘʢʪʠʚʥʦʩʪʴ DROSHA, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʘʚʠʣʴʥʦʤʫ ʧʨʦʮʝʩʩʠʥʛʫ



ʊʝʨʤʠʥʘʣʴʥʘʷ ʧʝʪʣʷ

ʉʪʝʙʝʣʴ

ʂʘʢ Drosha-ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʣʝʢʩʳʫʟʥʘʶʪpri-miʈʅʂ?

Å ʜʣʠʥʘ ʩʪʝʙʣʷ

Å ʨʘʟʤʝʨ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʝʪʣʠ (ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ,

Ó10 ʥ.)

Å ʩʪʨʫʢʪʫʨʘ ʩʪʝʙʣʷ 

(ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʩʦʢʘʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ)

Å ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʬʣʘʥʢʠʨʫʶʱʠʝ ʰʧʠʣʴʢʫ

Å ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚʘʞʥʘ ʪʨʝʪʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ

ʈʝʟʫʣʴʪʘʪ ʜʝʡʩʪʚʠʷ DROSHA - ʰʧʠʣʴʢʘ ʩ 3ô-ʦʚʝʨʭʵʥʛʦʤ
Å ʩʠʛʥʘʣ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩ ʙʝʣʢʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʪʨʘʥʩʧʦʨʪ

pre-miʈʅʂ ʚ ʮʠʪʦʧʣʘʟʤʫ

Å ʩʠʛʥʘʣ ʜʣD̫icer ʢ ʧʨʦʜʦʣʞʝʥʠʶ ʧʨʦʮʝʩʩʠʥʛʘ

Å ʩʘʡʪ ʨʘʟʨʝʟʘʥʠʷ ʜʣʷ DROSHA ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ (ʥʦ ʥʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ) ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʝʪʣʠ, ʢʦʥʩʝʥʩʫʩʦʚ 

ʜʣʷ ʥʝʛʦ ʥʝ ʚʳʷʚʣʝʥʦ

Å ʦʪʨʝʟʘʥʥʳʝ ʬʣʘʥʢʠʨʫʶʱʠʝ ʩʝʛʤʝʥʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʝʛʨʘʜʠʨʫʶʪ ʚ ʷʜʨʝ 3ô



ʇʨʦʮʝʩʩʠʥʛ miʈʅʂ ʫ ʞʠʚʦʪʥʳʭ

ʕʢʩʧʦʨʪ pre-miʈʅʂʠʟ ʷʜʨʘ ʚ ʮʠʪʦʧʣʘʟʤʫ

Å ʚ̫ʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ

Åʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ Exportin5-Ran-GTP, ʢʦʪʦʨʳʡʪʨʘʥʩʧʦʨʪʠʨʫʝʪ pre-

miʈʅʂ ʠ ʟʘʱʠʱʘʝʪ ʝʝ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʚ ʷʜʨʝ

Åʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ 3ô-ʦʚʝʨʭʵʥʛ

Å Exportin-5 ʨʘʥʝʝ ʩʯʠʪʘʣʠ ʟʘʧʘʩʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʙʝʣʢʦʤ ʜʣʷ ʪʈʅʂ, 

ʟʘʤʝʱʘʶʱʠʤ Exportin-T, ʥʦ ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʩʨʦʜʩʪʚʦ ʢ pre-mi ʈʅʂ. ʊʘʢʞʝ 

ʤʦʞʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʩʭʦʞʠʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʘʜʝʥʦʚʠʨʫʩʥʳʝ ʥʝʢʦʜʠʨʫʶʱʠʝ

ʈʅʂ

EXPORTIN5

RanGTP

ʗʜʨʦ

ʎʠʪʦʧʣʘʟʤʘ



ʇʨʦʮʝʩʩʠʥʛ miʈʅʂ ʫ ʞʠʚʦʪʥʳʭ

ʈʘʩʱʝʧʣʝʥʠʝ pre-miʈʅʂʚ ʮʠʪʦʧʣʘʟʤʝ ʩ ʧʦʤʦʱʴʶ Dicer

Åʜʚʫʮʝʧʦʯʝʯʥʳʡ ʨʘʟʨʝʟ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʩʪʠ ʈʅʂʘʟʘIII-ʧʦʜʦʙʥʳʭ ʜʦʤʝʥʦʚ

Åʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʪʨʝʙʫʝʪ 3ô-ʦʚʝʨʭʵʥʛʘʠ ʥʝʢʦʪʦʨʦʡ ʤʠʥʠʤʘʣʴʥʦʡ 

ʜʣʠʥʳ ʩʪʝʙʣʷ; ʵʪʘ ʩʪʨʫʢʪʫʨʘ, ʷʚʣʷʶʱʘʷʩʷ ʧʨʦʜʫʢʪʦʤ ʨʘʩʱʝʧʣʝʥʠʷ Drosha, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʦʤʝʥʦʤ PAZ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʥʫʢʣʝʘʟʥʦʛʦ

ʜʦʤʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦmiʈʅʂ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ

Åʧʨʦʜʫʢʪ ï21-25 ʧ.ʥ. ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʜʮʈʅʂ(miʈʅʂ:miʈʅʂ*), ʚʢʣʶʯʘʶʱʠʡ 

ʟʨʝʣʫʶ miʈʅʂ (ʘʢʪʠʚʥʘʷ ʮʝʧʴ) ʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ ʝʡ ʮʝʧʴ (miʈʅʂ*, 

passenger strand), ʩʠʤʤʝʪʨʠʯʥʳʝ2ʥ.3ô ʦʚʝʨʭʵʥʛʠ, 5ô ʬʦʩʬʘʪʥʳʝ ʛʨʫʧʧʳ

ʊʠʧʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ 

pre-miʈʅʂ(ʢʨʘʩʥʳʤ

ʚʳʜʝʣʝʥʳ ʘʢʪʠʚʥʳʝ 

ʮʝʧʠ ʟʨʝʣʳʭmiʈʅʂ)



ʕʪʘʧʳ ʧʨʦʮʝʩʩʠʥʛʘ miʈʅʂ ʫ ʞʠʚʦʪʥʳʭ

R2D2Dicer

EXPORTIN5

RanGTPʗʜʨʦ

ʎʠʪʦʧʣʘʟʤʘ

R2D2Dicer

miRISC

Ago

Pre-miʈʅʂ 60-70 ʥ.

ɿʨʝʣʘʷ miʈʅʂ 20-22 (ʧ.)ʥ.

CapA(n)

Pri-miʈʅʂ 70-200 ʥ.

Pol II ʪʨʘʥʩʢʨʠʧʮʠʷ, ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʝ, ʢʵʧʠʨʦʚʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ

DROSHADGCR8/

PASHA

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ



ʄʠʨʪʨʦʥʳ

Åmiʈʅʂ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟ ʠʥʪʨʦʥʦʚʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʦʮʝʩʩʠʥʛʘ

Åʦʪʢʨʳʪʳ ʫ Drosophila, ʧʦʟʞʝ ʦʙʥʘʨʫʞʝʥʳ ʫ C.elegansʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ

Åʩʫʱʝʩʪʚʦʚʘʥʠʝ ʫ ʨʘʩʪʝʥʠʡ ïʧʦʜ ʚʦʧʨʦʩʦʤ

Åʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ pre-miʈʅʂ ʥʝ ʪʨʝʙʫʝʪʩʷDrosha: ʚʥʘʯʘʣʝ ʧʨʦʮʝʩʩʠʥʛ ʧʦ 

ʠʥʪʨʦʥʥʦʤʫʧʫʪʠ, ʟʘʪʝʤ ʨʘʩʱʝʧʣʝʥʠʝDicer

Åʤʫʪʘʮʠʠ ʚ ʧʦʟʠʮʠʷʭ, ʚʘʞʥʳʭ ʜʣʷ ʩʧʣʘʡʩʠʥʛʘïʥʝʪ ʩʧʣʘʡʩʠʥʛʘʠ ʥʝʪ 

ʧʨʦʜʫʢʮʠʠ ʤʠʨʪʨʦʥʦʚ

Åʫʯʘʩʪʢʠ ʩʧʘʨʠʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ pre-miʈʅʂʤʠʨʪʨʦʥʦʚʥʝ ʚʳʭʦʜʷʪ ʟʘ 

ʧʨʝʜʝʣʳ ʩʘʡʪʦʚ ʩʧʣʘʡʩʠʥʛʘ

Åʧʦʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ñʢʘʥʦʥʠʯʝʩʢʠʤòmiʈʅʂʠʥʪʨʦʥʥʦʛʦ

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʣʷ ʚʳʱʝʧʣʝʥʠʷʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ 

Drosha ʠ ʥʝ ʦʙʷʟʘʪʝʣʝʥ ʩʧʣʘʡʩʠʥʛ, ʪʨʝʙʫʶʪʩʷ ʪʝ ʞʝ ʬʘʢʪʦʨʳ - Exportin 5 

ʜʣʷ ʧʝʨʝʥʦʩʘ ʚ ʮʠʪʦʧʣʘʟʤʫ, Dicer ʜʣʷ ʧʨʦʮʝʩʩʠʥʛʘ ʚ ʟʨʝʣʳʝ miʈʅʂ ʠ Ago 

ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩ ʤʠʰʝʥʷʤʠ

Ruby JG., Calvin HJ., Bartel DP. Nature 2007; Okamura, K. et al. Cell 2007

ʇʨʦʮʝʩʩʠʥʛ miʈʅʂ ʫ ʞʠʚʦʪʥʳʭ: ʤʠʨʪʨʦʥʥʳʡʧʫʪʴ



R2D2Dicer

EXPORTIN5

RanGTPʗʜʨʦ

ʎʠʪʦʧʣʘʟʤʘ

R2D2Dicer

miRISC

Ago

CapA(n)

DROSHA DGCR8/

PASHA

CapA(n)

ʉʧʣʘʡʩʦʩʦʤʘ

Cap

A(n)

ʃʘʨʠʘʪ

ʛʠʜʨʦʣʘʟʘ

ʇʨʦʮʝʩʩʠʥʛ miʈʅʂ ʫ 

ʞʠʚʦʪʥʳʭ: ʤʠʨʪʨʦʥʥʳʡvs

ʢʘʥʦʥʠʯʝʩʢʠʡ ʧʫʪʴ



ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʠʥʛʘ miʈʅʂ ʫ ʨʘʩʪʝʥʠʡ:

ʆʪʩʫʪʩʪʚʫʝʪ ʦʨʪʦʣʦʛDROSHA, ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʬʫʥʢʮʠʠ 

ʛʦʤʦʣʦʛʦʚ DICER (ʦʩʥʦʚʥʦʡ ïDCL1)
Åʢʘʪʘʣʠʟʠʨʫʶʪ ʙʠʦʩʠʥʪʝʟ miʈʅʂ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʦʟʨʝʚʘʥʠʷ

ɹʦʣʝʝ ʩʣʦʞʥʘʷ ʚʪʦʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝ-miʈʅʂ

Åʛʝʪʝʨʦʛʝʥʥʳ, ʦʙʳʯʥʦ ʛʦʨʘʟʜʦ ʜʣʠʥʥʝʝ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʠ ʢʦʨʦʯʝ (ʦʪ 60 ʜʦ >300 ʥ.)

ʉʦʟʨʝʚʘʥʠʝ miʈʅʂ ʧʦʣʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʪ ʚ ʷʜʨʝ
Åʤʠʥʠʤʫʤ ʪʨʠ ʩʪʘʜʠʠ ʨʘʟʨʝʟʘʥʠʷ ʩ ʧʦʤʦʱʴʶ DCL1 ʠ ʨʷʜʘ ʢʦʬʘʢʪʦʨʦʚ

ÅHYL1 ïʢʦʬʘʢʪʦʨDCL1, ʩʦʜʝʨʞʠʪ ʜʚʘ dsRBD, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʨʘʩʱʝʧʣʝʥʠʷ pri-miʈʅʂ)

ɺ ʮʠʪʦʧʣʘʟʤʫ ʜʦʩʪʘʚʣʷʝʪʩʷ ʫʞʝ ʟʨʝʣʘʷ miʈʅʂ
Åʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩ ʧʦʤʦʱʴʶ ʙʝʣʢʘ HASTY (ʛʦʤʦʣʦʛ EXPORTIN5)

Åʚ ʮʠʪʦʧʣʘʟʤʝ ʙʝʣʦʢ HEN1 (ʩʦʜʝʨʞʠʪdsRBD ʠ ʜʦʤʝʥ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ) 

ʤʝʪʠʣʠʨʫʝʪmiʈʅʂ-ʜʫʧʣʝʢʩ ʧʦ 2ǋ-ʛʠʜʨʦʢʩʠʣʴʥʳʤ ʛʨʫʧʧʘʤ 3ǋ-ʢʦʥʮʝʚʳʭ 

ʥʫʢʣʝʦʪʠʜʦʚ(2ô-O-ʤʝʪʠʣʠʨʦʚʘʥʠʝ)

http://www.xsunx.ru/data/media/16/konoplya.jpg
http://www.xsunx.ru/data/media/16/konoplya.jpg


ʆʙʨʘʟʦʚʘʥʠʝ ʠʟʦʬʦʨʤʤʠʢʨʦʈʅʂ(1)

ʇʦ: Ameres, Zamore, Nature Reviews, 2013

Åʟʨʝʣʳʝ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ miʈʅʂ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʦʡ

Å 5ô-ʠʟʦʬʦʨʤʳʠʟʚʝʩʪʥʳʭ miʈʅʂʩʦʩʪʘʚʣʷʶʪ ʜʦ 10% ʚʩʝʭ miʈʅʂ ʫ ʣʶʜʝʡ, 

ʜʨʦʟʦʬʠʣʳ ʠ C.elegans, ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʦʧʨʝʜʩʪʘʚʣʝʥʳ

Åʦʪʣʠʯʘʶʪʩʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʪʨʘʠʚʘʥʠʷ ʚ Ago-ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʣʝʢʩʳ

Åʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʠʤʤʠʥʛʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʧʦʩʣʝʜʫʶʱʝʤʫ ʩʜʚʠʛʫ ñseed sequenceò

Å 5ôʢʦʥʝʮ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟ ʩʝʙʷ ñʟʘʛʦʪʦʚʢʫòʜʣʷ ʪʨʠʤʤʠʥʛʘ

Åʠʟʦʬʦʨʤʳʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ñseed sequenceò, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʦʟʛʝ

ADAR ïAdenosine 

Deaminase Acting on RNA



ʆʙʨʘʟʦʚʘʥʠʝ ʠʟʦʬʦʨʤʤʠʢʨʦʈʅʂ(2)

ʇʦ: Ameres, Zamore, Nature Reviews, 2013

Å 3ô-ʠʟʦʬʦʨʤʳʠʟʚʝʩʪʥʳʭ miʈʅʂʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ

Åʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʠʤʤʠʥʛʘ ʙʝʟ ʩʜʚʠʛʘ ñseed sequenceò (25%ʚʩʝʭ 

miʈʅʂ ʫ ʜʨʦʟʦʬʠʣʳ ʧʨʦʮʝʩʩʠʨʫʶʪʩʷʧʨʠ ʧʦʤʦʱʠ 3ôɻ ʢʟʦʥʫʢʣʝʘʟʳNibbler), 

ʘ ʪʘʢʞʝ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʫʢʣʝʦʪʠʜʦʚ (A, U)

Åʠʟʦʬʦʨʤʳʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ñseed sequenceò, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʦʟʛʝ



ʆʙʨʘʟʦʚʘʥʠʝ ʠʟʦʬʦʨʤʤʠʢʨʦʈʅʂ(3)

Åʜʣʷ ʥʝʢʦʪʦʨʳʭ miʈʅʂʜʦ 80%ʧʨʦʯʪʝʥʠʡ ʤʝʪʦʜʘʤʠ NGS

ʩʦʜʝʨʞʘʪ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʟʘʤʝʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʩʝʥʩʫʩʦʤ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ NGS

Åʠʟʦʬʦʨʤʳʥʝʢʦʪʦʨʳʭ miʈʅʂʨʘʚʥʦʧʨʝʜʩʪʘʚʣʝʥʳʩ 

ʢʦʥʩʝʥʩʫʩʥʳʤʠʚʘʨʠʘʥʪʘʤʠ (miR-210 ʫ D.melanogaster)

Åʠʟʦʬʦʨʤʳʤʦʛʫʪ ʠʤʝʪʴ ʩʦʚʝʨʰʝʥʦ ʨʘʟʥʳʝ ʧʨʦʬʠʣʠ 

ʨʝʛʫʣʷʮʠʠ (miR-29a ʠ miR-29b ʚ ʢʣʝʪʢʘʭ HeLa: ʧʝʨʚʘʷ 

ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʭʦʜʝ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʚʪʦʨʘʷ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʤʠʪʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ)

Åʈʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ miʈʅʂ ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʟʦʬʦʨʤ



ɺʢʣʶʯʝʥʠʝ miʈʅʂʚ ʩʦʩʪʘʚ RISC

Åʚʮʝʣʦʤ ʧʦʜʯʠʥʷʝʪʩʷ ʪʝʤ ʞʝ ʧʨʠʥʮʠʧʘʤ, ʯʪʦ ʠ ʚʢʣʶʯʝʥʠʝ siʈʅʂ

Åʥʝʢʦʪʦʨʳʝ pre-miʈʅʂ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʢʣʶʯʘʪʴʩʷ ʚ ʩʦʩʪʘʚ 

RISC, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʝʣʦʢ Ago ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʳʨʝʟʘʥʠʝ ʫʯʘʩʪʢʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʪʝʨʤʠʥʘʣʴʥʫʶ ʧʝʪʣʶ (ʧʨʠʤʝʨ ïpre-miR-451)

Åʢʘʢ ʠ ʚ ʩʣʫʯʘʝ siʈʅʂ, ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ RISC ʚʳʙʠʨʘʝʪʩʷ ʮʝʧʴ ʩ 

ʤʝʥʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ5ôʢʦʥʮʘ, ʟʘʨʷʜʢʘ ʧʨʦʠʩʭʦʜʠʪ c ʫʯʘʩʪʠʝʤ 

ʰʘʧʝʨʦʥʦʚHSC70 ʠ HSP90 ʚ ʚʠʜʝ ʜʫʧʣʝʢʩʘ

Åʩʦʟʨʝʚʘʥʠʝ ʜʫʧʣʝʢʩʘ ʧʨʠʚʦʜʠʪ ʢ ʫʜʘʣʝʥʠʶ ʮʝʧʠ miʈʅʂ* 

Åʚ ʪʢʘʥʷʭ, ʛʜʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʝʥ, ʮʝʧʴ miʈʅʂ* 

ʚʳʷʚʣʷʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ, ʚ~100 ʨʘʟ ʤʝʥʴʰʝʡ, ʯʝʤ ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʝʡ 

ʟʨʝʣʘʷ miʈʅʂ

Åʪʦ, ʧʦ ʢʘʢʦʤʫ ʤʝʭʘʥʠʟʤʫ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʘʡʣʝʥʩʠʥʛ, ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʚ ʩʦʩʪʘʚ ʢʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ RISC ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ miʈʅʂ (ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʙʝʣʢʘʤʠ Ago ʠ ʠʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ)



ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ miʈʅʂ ʩ ʤʠʰʝʥʷʤʠ

ʄʠʰʝʥʠ ʜʣʷ ʤʠʢʨʦʈʅʂʚ ʩʦʩʪʘʚʝ RISC
ÅMRE ïMicroRNA Responsive Elements

Åʫʞʠʚʦʪʥʳʭ ïʤʥʦʛʦ ʠʟʚʝʩʪʥʳʭ ʤʠʰʝʥʝʡ ʚ 3ôUTRʤʈʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ

ʟʨʝʣʦʡ miʈʅʂ ʠ ʤʠʰʝʥʠ ʯʘʱʝ ʥʝʧʦʣʥʘʷ 

Åʫʨʘʩʪʝʥʠʡ ʤʠʰʝʥʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ORF ʤʈʅʂ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ 

ʤʠʰʝʥʝʡ ïʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴʟʨʝʣʦʡ miʈʅʂ ʠ 

ʤʠʰʝʥʠ ʯʘʱʝ ʧʦʣʥʘʷ

Åʢʦʨʦʪʢʠʝ (ʦʙʳʯʥʦ 6-8 ʥ.) ʧʨʠʤʝʨʳ ʠʟʚʝʩʪʥʳʭ ʤʠʰʝʥʝʡ ʥʘ 3ô UTRôs ʜʣʷ 

ʤʥʦʛʠʭ miʈʅʂ ʫ Dm: K box ïcUGUGAUa, BrD box ïAGCUUUA

miʈʅʂïɻ ʪʦ ʤʦʣʝʢʫʣʷʨʥʳʡ ʟʦʥʜ
Åʝʛʦ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ïʜʦʩʪʘʚʢʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʦʛʦ

ʢʦʤʧʣʝʢʩʘ ʥʘ MRE

Åʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʪʝʧʝʥʴʶ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠmiʈʅʂ ʩ MRE

Åʜʦʙʘʚʣʝʥʠʝʤ MRE ʥʘ 3ôʢʦʥʝʮ ʤʈʅʂʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʘʡʣʝʥʩʠʥʛʘ, ʘ 

ʜʦʙʘʚʣʝʥʠʝʤ ʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʧʠʡ ïʫʩʠʣʠʪʴ ʩʘʡʣʝʥʩʠʥʛ

Åʤʥʦʛʠʝ ʤʈʅʂ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʧʨʦʰʣʠ ʥʝʛʘʪʠʚʥʫʶ ʩʝʣʝʢʮʠʶ ʥʘ 

ʧʨʠʩʫʪʩʪʚʠʝ MRE ʜʣʷ miʈʅʂ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭʩʷʚ ʪʝʭ ʞʝ ʢʣʝʪʢʘʭ



...

ʇʦ: Holen et al, NAR 2002

ɺʘʞʥʘ ʜʦʩʪʫʧʥʦʩʪʴ MRE ʜʣʷ ʢʦʤʧʣʝʢʩʘ RISC (ʦʙʫʩʣʦʚʣʝʥʘ ʩʚʷʟʳʚʘʥʠʝʤ 

ʤʈʅʂʩ ʙʝʣʢʘʤʠ ʠʣʠ ʥʘʣʠʯʠʝʤ ʚʪʦʨʠʯʥʳʭ ʩʪʨʫʢʪʫʨ,ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʧʦʩʘʜʢʝ RISC)

ʤʈʅʂ AGGUGGCCGGCGCUUCAGGCACUACAAAUACUGUGGC  

hTF158i       AGGUGGCCGGCGCUUCAGGTT

hTF161i               UGGCCGGCGCUUCAGGCACTT

hTF164i                       CCGGCGCUUCAGGCACUACTT

hTF167i                               GCGCUUCAGGCACUACAAATT

hTF170i                                       CUUCAGGCACUACAAAUACTT

hTF173i                                               CAGGCACUACAAAUACUGUTT

hTF176i                                                       GCACUACAAAUACUGUGGCTT

ʅʝ ʚʩʷʢʠʡ ʫʯʘʩʪʦʢ ʈʅʂ ʤʦʞʝʪ ʙʳʪʴ ʤʠʰʝʥʴʶ ʜʣʷ miʈʅʂ



ʉʪʘʙʠʣʴʥʦʩʪʴ ʟʨʝʣʳʭ ʤʈʅʂʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʙʦʨʘ 

ʤʠʰʝʥʝʡ ʜʣʷ miʈʅʂ

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʣʘʡʩʠʥʛ

ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʝ

...

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʤʈʅʂ
3ô5ô

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʘʡʪʳ ʧʦʣʠʘʜʝʥʠʣʠʨʦʚʘʥʠʷ

ʄʠʰʝʥʠ ʜʣʷ miʈʅʂ

5ô cap

polyA

ʜʮʈʅʂ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʠʰʝʥʠ ʥʝ ʪʦʣʴʢʦ ʥʘʧʨʷʤʫʶ, ʥʦ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ

31



ɽʩʪʴ ʙʝʣʢʠ, ʟʘʱʠʱʘʶʱʠʝ ʈʅʂ-ʤʠʰʝʥʴʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

miʈʅʂ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʝʧʨʝʩʩʠʠ

HuR (ARE(AU-rich element)-binding protein)
(M.musculus, Danio rerio)

Dnd1 (Dead-end1) (ʧʦʟʚʦʥʦʯʥʳʝ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ)

3ô UTR-ʩʚʷʟʳʚʘʶʱʠʝ ʙʝʣʢʠ: ʟʘʱʠʱʘʶʪ ʤʈʅʂʦʪ ʜʦʩʪʫʧʘ miʈʅʂ, 

ʩʚʷʟʳʚʘʷʩʴ ʩ ʤʠʰʝʥʷʤʠ ʜʣʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ïʘ ʠʤʝʥʥʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ U-ʙʦʛʘʪʳʤʠ ʤʦʪʠʚʘʤʠ ʚʙʣʠʟʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʠʰʝʥʝʡ ʜʣʷ miʈʅʂ(Bhattacharyya et al., Cell, 

2006; Kedde et al., Cell 2007)

ʅʦ ʝʩʪʴ ʠ ʙʝʣʢʠ, ʫʩʠʣʠʚʘʶʱʠʝ ʵʬʬʝʢʪ 

ʨʝʧʨʝʩʩʠʠ ʪʨʘʥʩʣʷʮʠʠ

NHL-2 (C. elegans)

TRIM32 (M.musculus)

ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ Ago ʧʦʟʠʪʠʚʥʳʝ ʨʝʛʫʣʷʪʦʨʳ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ, ʥʦ ʥʝ ʚʩʝʭ miRISC (Hammell et al., 

Cell 2009; Schwamborn et al., Cell 2009)

miRISC

Ago

miRISC

Ago

Dnd1



ʉʪʘʙʠʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ miʈʅʂ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʧʨʠʩʫʪʩʪʚʠʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʠʤ ʤʈʅʂ

ʇʦ: Ameres, Zamore, Nature Reviews, 2013

ɸʢʪʠʚʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝʤʈʅʂʤʦʛʫʪ ʟʘʧʫʩʢʘʪʴ ʜʝʛʨʘʜʘʮʠʶ ʧʦʣʥʦʩʪʴʶ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʠʤ miʈʅʂ

Tailing ïʜʦʙʘʚʣʝʥʠʝ ʘʜʝʥʦʟʠʥʦʚ ʠʣʠ ʫʨʘʮʠʣʦʚʢ miʈʅʂ

Trimming ïʨʘʩʱʝʧʣʝʥʠʝ 3ô-ʢʦʥʮʘ miʈʅʂ

ʊʘʢ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʜʘʚʣʝʥʠʷ ʵʬʬʝʢʪʦʚ miʈʅʂ

ʕʪʦʪ ʧʨʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʚʠʨʫʩʳ ʚ ʙʦʨʴʙʝ ʩ ʭʦʟʷʠʥʦʤ

ʄʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥ, ʥʦ ʢʣʶʯʝʚʳʝ ʙʝʣʢʠ ʠ ʨʦʣʴ in vivo ʥʝ ʠʟʫʯʝʥʳ



ʉʪʘʙʠʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ miʈʅʂ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʧʨʠʩʫʪʩʪʚʠʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʭ ʠʤ ʤʈʅʂ

ʇʦ: Ameres, Zamore, Nature Reviews, 2013

ʋ Drosophila tailing ʠ trimming ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʩʱʝʧʣʝʥʠʠ miʈʅʂ, ʥʦ ʥʝ ʜʨʫʛʠʭ ʪʠʧʦʚ 

ʢʦʨʦʪʢʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʈʅʂ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʝʥʳ ʤʝʪʠʣʴʥʦʡʛʨʫʧʧʦʡ, ʚʚʦʜʠʤʦʡ 

Hen1 ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʩ Ago2 (ʥʘʧʨʠʤʝʨ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ siʈʅʂ)

ʋ ʨʘʩʪʝʥʠʡ ʠ miʈʅʂ, ʠ siʈʅʂʤʝʪʠʣʠʨʫʶʪʩʷʧʝʨʝʜ ʟʘʨʷʜʢʦʡ ʚ Ago, ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷʟʘʧʫʩʢʘʝʪ ʤʝʭʘʥʠʟʤ ʜʝʛʨʘʜʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʪʝʨʤʠʥʘʣʴʥʦʡ 

ʪʨʘʥʩʬʝʨʘʟʳ, ʥʘʨʘʱʠʚʘʶʱʝʡ 3ôʭʚʦʩʪ (ʜʝʪʘʣʠ ʤʝʭʘʥʠʟʤʘ ʠ ʧʨʠʥʮʠʧ ʨʝʛʫʣʷʮʠʠ ʥʝ 

ʚʳʷʩʥʝʥʳ)



ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ miʈʅʂ ʩ ʤʠʰʝʥʷʤʠ

ÅRISC ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʝʪ 3ô UTR ʤʈʅʂ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʩʣʝʜʥʶʶ ʥʝʜʦʩʪʫʧʥʦʡ 

ʜʣʷ ʘʧʧʘʨʘʪʘ ʪʨʘʥʩʣʷʮʠʠ

Åʥʝʩʦʚʝʨʰʝʥʥʘʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴʤʝʞʜʫsiʈʅʂʠʣʠmiʈʅʂʚ ʩʦʩʪʘʚʝRISC 

ʠ ʤʈʅʂ-ʤʠʰʝʥʴʶ ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʠʨʦʚʘʥʠʶ ʪʨʘʥʩʣʷʮʠʠ

Åʢʦʤʧʣʝʢʩ RISC ʠ ʤʈʅʂ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʚʣʷʝʪʩʷ ʚ P-ʪʝʣʴʮʘ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʪʝʧʝʥʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠʤʝʞʜʫsi/miʈʅʂʠ ʤʠʰʝʥʴʶ, ʥʦ ʜʘʣʴʥʝʡʰʘʷ 

ʩʫʜʴʙʘ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʢʩʘ ʟʘʚʠʩʠʪ ʦʪ ʵʪʦʡ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ

miʈʅʂ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʤʠʰʝʥʷʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʘʣʷʶʪʩʷ

ʤʈʅʂʤʦʛʫʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ miʈʅʂ

Åʫʉ.elegansʵʢʟʦʥʫʢʣʝʘʟʘXRN-2 ʦʪʚʝʯʘʝʪ ʟʘ ʜʝʛʨʘʜʘʮʠʶ miʈʅʂ ʠ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʯʠʩʣʦ, ʝʩʣʠ ʦʥʠ ʥʝ ʩʚʷʟʘʥʳ ʩ ʯʘʩʪʠʯʥʦ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ 

ʈʅʂ ʚ ʩʦʩʪʘʚʝ RISC

Åʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ siʈʅʂ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʤʠʰʝʥʠ

Åʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʣʝʪʢʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʫʣ ñʥʝʥʫʞʥʳʭòmiʈʅʂ 

(ʩʪʨʘʪʝʛʠʷ ñUse It or Lose Itò)



ʃʦʢʘʣʠʟʘʮʠʷ ʙʝʣʢʦʚ Ago-1 ʚ ʈ-ʪʝʣʴʮʘʭ

ʂʦ-ʣʦʢʘʣʠʟʘʮʠʷAgo2 (Slicer) ʠDcp1a 

(ʙʝʣʦʢ ʜʝʢʵʧʧʠʥʛʘ) ʚP-ʪʝʣʴʮʘʭ

ʉʫʜʴʙʘ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʣʝʢʩʦʚ Ago-ʤʈʅʂïʜʝʛʨʘʜʘʮʠʷ ʚ ʈ-ʪʝʣʴʮʘʭ

Åʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ P-ʪʝʣʴʮʘ (Processing Bodies) ʦʪʚʝʯʘʶʪ ʟʘ ʘʢʪʠʚʥʫʶ 

ʫʪʠʣʠʟʘʮʠʶ ʤʈʅʂʫ ʞʠʚʦʪʥʳʭ, ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ

Åʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ P-ʪʝʣʴʮʘʭ ʣʦʢʘʣʠʟʫʶʪʩʷ ʙʝʣʢʠAgo, ʪʘʤ ʞʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʙʝʣʢʠGW182 (ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ miRISC), ʬʝʨʤʝʥʪʳ 

ʜʝʢʵʧʧʠʥʛʘʠ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ, ʨʷʜ ʈʅʂʘʟ

Åʟʘ ʜʦʩʪʘʚʢʫ ʢʦʤʧʣʝʢʩʘ ʚ P-ʪʝʣʴʮʘ ʦʪʚʝʯʘʶʪ Ago-ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠ 

ʵʪʦʤ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ miʈʅʂ

Åʤʈʅʂ, ʪʨʘʥʩʣʷʮʠʷ ʢʦʪʦʨʳʭ ʟʘʧʨʝʱʝʥʘ ʩ ʫʯʘʩʪʠʝʤ ʤʝʭʘʥʠʟʤʦʚ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

miʈʅʂ, ʪʘʢ ʞʝ ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʚ P-ʪʝʣʴʮʘ (ʣʠʙʦ ʚ ʩʪʨʝʩʩʦʚʳʝ ʛʨʘʥʫʣʳ, ʛʜʝ 

ʥʝʪ ʙʝʣʢʦʚ ʜʝʢʵʧʠʨʦʚʘʥʠʷ)

Å P-ʪʝʣʴʮʘ ʙʳʚʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ, ʥʝ ʚʩʝ ʩʦʜʝʨʞʘʪ Ago ʙʝʣʢʠ



Åʚʨʝʤʝʥʘ ʧʦʣʫʞʠʟʥʠʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭʤʈʅʂʚʘʨʴʠʨʫʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ 

ʤʥʦʛʠʭ ʯʘʩʦʚ

Åʠ5ô cap, ʠ3ô poly-A ʭʚʦʩʪ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭʤʈʅʂʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʫʤʷ 

ʘʧʧʘʨʘʪʘʤʠ ïʘʧʧʘʨʘʪʦʤ ʪʨʘʥʩʣʷʮʠʠ ʠ ʘʧʧʘʨʘʪʦʤ ʜʝʛʨʘʜʘʮʠʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ

Åʠʥʛʠʙʠʨʦʚʘʥʠʝ ʪʨʘʥʩʣʷʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʤʠʢʨʦʈʅʂʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʚʝʜʝʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʠʰʝʥʠ
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ɼʝʛʨʘʜʘʮʠʷ, ʟʘʚʠʩʷʱʘʷ 

ʦʪ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ

ɼʝʛʨʘʜʘʮʠʷ, ʥʝ ʟʘʚʠʩʷʱʘʷ 

ʦʪ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ

ɂɌɔɊɄɏɝɋ ɑɒɐɘɇɓɓ!

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘ3ô 

UTR ʤʈʅʂ̫ʚʣʷʝʪʩʷ ʩʘʡʪʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʜʣʷ ʵʥʜʦʥʫʢʣʝʘʟʳ



ʀʟ: Fabian et al., Annu Rev Biochem 2010

ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʩ ʫʯʘʩʪʠʝʤ miʈʅʂ

ɹʣʦʢʠʨʦʚʘʥʠʝ ʠʥʠʮʠʘʮʠʠ.miRISC

ʠʥʛʠʙʠʨʫʝʪ ʠʥʠʮʠʘʮʠʶ ʪʨʘʥʩʣʷʮʠʠ, ʤʝʰʘʷ 

ʫʟʥʘʚʘʥʠʶ ʢʵʧʘʬʘʢʪʦʨʦʤ ʠʥʠʮʠʘʮʠʠ ʠʣʠ 

ʧʨʝʧʷʪʩʪʚʫʷ ʩʙʦʨʢʝ ʨʠʙʦʩʦʤʳ (ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ñʧʩʝʚʜʦʧʦʣʠʩʦʤʳò)

ʈʝʧʨʝʩʩʠʷ ʪʨʘʥʩʣʷʮʠʠ ʧʦʩʣʝ ʠʥʠʮʠʘʮʠʠ.

miRISC ʠʥʛʠʙʠʨʫʝʪ ʵʣʦʥʛʘʮʠʶ, ʠʥʜʫʮʠʨʫʝʪ 

ʦʪʜʝʣʝʥʠʝ ʨʠʙʦʩʦʤʳ ʠʣʠ ʦʙʣʝʛʯʘʝʪ 

ʧʨʦʪʝʦʣʠʟʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʦʣʠʧʝʧʪʠʜʘ 

(ʤʘʣʦ ʜʘʥʥʳʭ, ʤʝʭʘʥʠʟʤʳ ʥʝʠʟʚʝʩʪʥʳ)

ʋʯʘʩʪʠʝ miRISC ʚ ʜʝʛʨʘʜʘʮʠʠ ʤʈʅʂ. miRISC

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʝʘʜʝʥʠʣʘʟʦʡCCR4-

NOT1 ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʝ, ʜʣʷ 

ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ GW182 ʠ 

PABP. ʇʦʩʣʝ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ5ôʢʵʧ

ʫʜʘʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ DCP1-DCP2 ʠ ʈʅʂ 

ʜʝʛʨʘʜʠʨʫʝʪ



ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʪʨʘʥʩʣʷʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʤʠʢʨʦʈʅʂʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (85-90%) ʚʝʜʝʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʠʰʝʥʠ

Åʬʘʢʪʦʨʳ, ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʝ ʩ ʪʨʘʥʩʣʷʮʠʝʡ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʤʈʅʂ, ʙʫʜʫʪ 

ʦʢʘʟʳʚʘʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ ʥʘ ʝʝ ʜʝʛʨʘʜʘʮʠʶ

Åʪʘʢ, PABP ʠ eIF4G/E ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʚʳʟʳʚʘʷ ñʮʠʨʢʫʣʷʨʠʟʘʮʠʶòʤʈʅʂ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʣʷʮʠʠ, ʘ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʝ, ʚ ʪ.ʯ. ʥʘʧʨʘʚʣʷʝʤʦʝ 

ʤʠʢʨʦRNP, ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʪʦʤʫ

Åʙʝʣʢʠ Ago ʠ GW182 ʚ ʩʦʩʪʘʚʝ RISC ʧʨʠʚʣʝʢʘʶʪ ʙʝʣʢʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʜʝʢʵʧʠʨʦʚʘʥʠʝʠ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʝʤʠʰʝʥʠ

Åɺ ʩʪʨʝʩʩʦʚʳʭ ʛʨʘʥʫʣʘʭ, ʢʫʜʘ ʧʦʧʘʜʘʝʪ ʯʘʩʪʴ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʪ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʝʢʵʧʠʨʦʚʘʥʠʷʠ ʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʷ

ɼʝʘʜʝʥʠʣʠʨʦʚʘʥʠʝ 

ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴʩʷ 

miRNP!
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Peters L, Meister G. Mol Cell. 2007 

ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʪʨʘʥʩʣʷʮʠʠ Ago ïʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ

ʂʦʤʧʣʝʢʩʳ ʧʦʜʘʚʣʷʶʪ ʪʨʘʥʩʣʷʮʠʶ ʥʘ 

ʫʨʦʚʥʝ ʘʢʪʠʚʥʳʭ ʧʦʣʠʨʠʙʦʩʦʤ(A) ʠʣʠ 

ʠʥʠʮʠʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ(B)

ñʈʝʧʨʝʩʩʠʨʦʚʘʥʥʳʝò Ago ïʩʦʜʝʨʞʘʱʠʝ 

mRNP ʘʛʛʨʝʛʠʨʫʶʪʚP ïʪʝʣʴʮʘ, ʛʜʝ 

ʨʝʧʨʝʩʩʠʨʦʚʘʥʥʘʷ ʤʈʅʂʤʦʞʝʪ ʣʠʙʦ 

ʭʨʘʥʠʪʴʩʷ, ʣʠʙʦ ʜʝʛʨʘʜʠʨʦʚʘʪʴ ʩ 

ʫʯʘʩʪʠʝʤ ʜʝʘʜʝʥʠʣʠʨʫʶʱʠʭʠ 

ʜʝʢʵʧʠʨʫʶʱʠʭʬʝʨʤʝʥʪʦʚ(ʉ)

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ñʢʣʝʪʦʯʥʦʛʦ ʩʪʨʝʩʩʘò

ʪʨʘʥʩʣʷʮʠʦʥʥʦʘʢʪʠʚʥʳʝ ʧʦʣʠʨʠʙʦʩʦʤʳ

ʘʛʛʨʝʛʠʨʫʶʪʠ ʬʦʨʤʠʨʫʶʪ ʩʪʨʝʩʩʦʚʳʝ 

ʛʨʘʥʫʣʳ. ɹʝʣʢʠAgo ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ 

ʪʨʘʥʩʣʷʮʠʶ ʤʈʅʂ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʳ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩ(D)

ɺ P-ʪʝʣʴʮʘ ʧʦʧʘʜʘʶʪ ʠ ʤʠʰʝʥʠ, 

ʨʘʩʱʝʧʣʷʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ (ʥʘʧʨ. c ʫʯʘʩʪʠʝʤ 

Ago2), Ago ñʦʪʚʝʯʘʶʪ ʟʘ ʜʦʩʪʘʚʢʫòʠ ʟʘʪʝʤ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ

XRN-1 5ôʵʢʟʦʥʫʢʣʝʘʟʘ
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ʉ ʫʯʘʩʪʠʝʤ miʈʅʂ ʤʈʅʂ-ʤʠʰʝʥʴʤʦʞʝʪ ñʟʘʢʣʘʜʳʚʘʪʴʩʷ ʥʘ 

ʭʨʘʥʝʥʠʝò, ʘ ʟʘʪʝʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʢʦʛʦ-ʪʦ ʩʠʛʥʘʣʘ 

ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ  ʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʩ ʫʯʘʩʪʠʝʤ ʙʝʣʢʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ miʈʅʂ-ʟʘʚʠʩʠʤʦʤʫʩʘʡʣʝʥʩʠʥʛʫ

ɹʝʣʢʠ Ago ʚ ʢʣʝʪʢʝ ʨʘʟʜʝʣʝʥʳ ʤʝʞʜʫ ʪʨʝʤʷ ʧʫʣʘʤʠ: ʙʦʣʴʰʘʷ ʯʘʩʪʴ ïʜʠʬʬʫʟʥʦ ʚ ʮʠʪʦʧʣʘʟʤʝ, 

~1% ʚ P-ʪʝʣʴʮʘʭ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʘʙʠʣʴʥʘ), ʚ ʩʪʨʝʩʩʦʚʳʭ  ʛʨʘʥʫʣʘʭ ʩʦʜʝʨʞʘʥʠʝ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʫʩʣʦʚʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʛʠʙʠʪʦʨʘ ʠʥʠʮʠʘʮʠʠ ʪʨʘʥʩʣʷʮʠʠ(hippuristanol) ʚʳʟʳʚʘʝʪ 

ʘʢʢʫʤʫʣʷʮʠʶ Ago ʚ ʩʪʨʝʩʩʦʚʳʭ ʛʨʘʥʫʣʘʭ

ʇʨʠʤʝʨ: 

ʤʈʅʂʛʝʥʘ CAT-1 (Cationic Amino Acid 

Transporter) ʚ ʧʝʯʝʥʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʩʧʝʮʠʬʠʯʥʦ ʧʦʜʘʚʣʷʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʧʝʯʝʥʴ-

ʩʧʝʮʠʬʠʯʥʦʡmiR-122 ʠ ʭʨʘʥʠʪʩʷ ʚ ʈ-ʪʝʣʴʮʘʭ

ʂʣʝʪʦʯʥʳʡ ʩʪʨʝʩʩ (ʠʥʢʫʙʘʮʠʷ ʚ ʩʨʝʜʝ ʙʝʟ 

ʘʤʠʥʦʢʠʩʣʦʪ): ʩʥʠʤʘʝʪʩʷ ʙʣʦʢ ʪʨʘʥʩʣʷʮʠʠ, 

ʥʘʯʠʥʘʝʪʩʷ ʥʘʨʘʙʦʪʢʘ ʙʝʣʢʘCAT-1, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʩʪʨʝʩʩ. 

ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʤʈʅʂCAT-1 ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʫʯʘʩʪʠʝʤ ʈʅʂ-ʩʚʷʟʳʚʘʶʱʝʛʦʙʝʣʢʘHuR.  ɺ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦʪ ʙʝʣʦʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʷʜʨʝ, ʧʨʠ ʩʪʨʝʩʩʝ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚ 

ʮʠʪʦʧʣʘʟʤʫ Bhattacharyya et al., Cell, 2006
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ɼʝʡʩʪʚʠʝ miʈʅʂ ʥʘ ʩʚʦʠ ʤʠʰʝʥʠ: ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ

ʈʘʩʱʝʧʣʝʥʠʝ ʤʠʰʝʥʝʡ

ÅmiR-196 ïʨʘʩʱʝʧʣʝʥʠʝ ʤʈʅʂHoxb8 (ʯʝʣʦʚʝʢ, Mus musculus)

Å ʨʘʩʱʝʧʣʝʥʠʝ ʤʈʅʂ-ʤʠʰʝʥʝʡ ʚ ʢʣʝʪʢʘʭ ʯʝʣʦʚʝʢʘ, ʧʦʨʘʞʝʥʥʳʭ ʚʠʨʫʩʦʤ 

ʕʧʰʪʝʡʥʘ-ɹʘʨʨ, ʢʦʪʦʨʳʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʥʝʩʢʦʣʴʢʦ miʈʅʂ

ÅmiR-125b, miR-16, Let-7 ïʜʝʘʜʝʥʠʣʠʨʦʚʘʥʠʝʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʠʭ 

ʤʠʰʝʥʝʡ (ʥʝʧʦʣʥʘʷ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʴ!) (ʯʝʣʦʚʝʢ)

Åʧʝʨʝʜ ʨʘʩʱʝʧʣʝʥʠʝʤ ïʧʨʠʩʦʝʜʠʥʝʥʠʝ Uʠ Aʢ 5ôʧʨʦʜʫʢʪʫ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦ ʝʛʦ 

3ôʢʦʥʮʫ (M. musculusïʦʪ 1 ʜʦ 9 U, EBV ï5-24 ʥ.)

ɸʢʪʠʚʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʩ ʫʯʘʩʪʠʝʤ miʈʅʂ

Åʦʧʦʩʨʝʜʦʚʘʥʥʘʷ (miR-128 ʧʦʜʘʚʣʷʝʪ NMD ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʝʡʨʦʥʦʚ ʫ 

ʧʦʟʚʦʥʦʯʥʳʭ, miR-373 ʧʦʜʘʚʣʷʝʪ ʥʘʨʘʙʦʪʢʫ ʘʥʪʠʩʝʥʩ-ʪʨʘʥʩʢʨʠʧʪʦʚ)

Åʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ (ʘʢʪʠʚʘʮʠʷ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ʉ ʩʫʯʘʩʪʠʝʤ miR-

122, ʘʢʪʠʚʘʮʠʷ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ ʚ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʩ ʫʯʘʩʪʠʝʤ 

miR-369-3)

ʋʯʘʩʪʠʝ ʚ ʣʦʢʘʣʴʥʦʤ ʤʝʪʠʣʠʨʦʚʘʥʠʠʫʯʘʩʪʢʘ ɼʅʂ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʠʟʘʮʠʝʡ
Åʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ ʫ ʨʘʩʪʝʥʠʡ, ʩʭʦʜʥʦ ʩ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ TGS



ʂʨʫʛʦʦʙʦʨʦʪ miʈʅʂ

Åʚʨʝʤʝʥʘ ʧʦʣʫʞʠʟʥʠmiʈʅʂ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ (ʦʪ ʤʝʥʝʝ, ʯʝʤ ʯʘʩʘ, ʜʦ ʜʥʝʡ)

Åʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʝʡ ʩʦʜʝʨʞʘʥʠʷ

Åʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʟʚʝʩʪʥʳʭ ʩʣʫʯʘʷʭ ʢʘʩʘʝʪʩʷ ʟʨʝʣʳʭ ʬʦʨʤ, ʥʦ ʥʝ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ

Åʟʨʝʣʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ miʈʅʂ ʟʘʱʠʱʝʥʳ ʦʪ ʜʝʛʨʘʜʘʮʠʠ ʟʘ ʩʯʝʪ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʝʣʢʘʤʠ Ago ʠ ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳ, ʥʦ in vivo ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʢʦʤʣʝʤʝʥʪʘʨʥʳʭʤʠʰʝʥʝʡ ʫʪʠʣʠʟʫʶʪʩʷ

Åʥʝʢʦʪʦʨʳʝ miʈʅʂ ʧʨʠʦʙʨʝʪʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ -

2ôOMe, 3ô A, 3ô U(ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʥʘʦʙʦʨʦʪ,  ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʝʛʨʘʜʘʮʠʠ)

Cʧʝʮʠʬʠʯʥʳʝʥʫʢʣʝʘʟʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʫʪʠʣʠʟʘʮʠʶ mi/siʈʅʂ

Å SDN (small RNA degrading nuclease) ʫArabidopsis (3ô)

Å XRN-2 (Rat1p) (5ô) ʠ RRP41 ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ(3ô), PNPase ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʯʝʣʦʚʝʢʘ (5ô) 

Å XRN-1, XRN-2 ʫ C.elegans(5ô) 

ÅRRP6 ʫChlamydomonas reinhartii(5ô) (ʚʳʩʦʢʦʘʢʪʠʚʥʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʩʪʨʝʩʩ)


