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FHIO—DOHMHFLE D Pegl0 &\ ) PRI LHD 5
FTHHY, ZOBEFIEIWS,IZTEICHRLTHEY,
7 7D T OB 2 F52 TEBSARZIZTE & LT
BEELTWAZ LD bhoTWnS, 2D X9 IZTE SEE
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LAY, GIEESICERE T 5 2 L CRIZTORBEAIKE
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REFIH DNA DA F VAL TH Y, FrogmEo~Tay
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2000 SEDFERAEMEE 2 ) 1, FWD/NFT RNA OB
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R mRNA O RRLFFIR 251 &R 32 & T, Mg
l, MEsE, MifaEa R, WA, FEABRREO
FEI ORI SE, ea 2 EWEN 7L A5 LTws S
EDHMEIZ > T & 720 & MTIEEEIZ 500 LL 1 miRNA
DEEENTEY, 512, Iy Ea—F2HOBIT
T2 5505 O miRNA EIZ T M7 LTHET 5
ZENTFHRENTWE, T2, b NI ER T~ F
T AHEETD 30 %L EDOZEHD, 215 miRNA O T
2 b LRED BN TWA, T miRNA OERFRALAS
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4T mRNA @ 3' JEFIEREE, (UTR) ICHFET L LWV &
N PTG OBIETH B DY, T, miRNA O
AL 3 UTR DA% 55 UTRICOFERET A Z L2
HmEaNTWSE Y, L L725, miRNA OEWEAIE Y >~
NZEa— FHEBICOHFET A2 00 La v, b0k
BEFHIE, E<BEWb LIS/l Ay V=2 D
AT LI EERET L, BERBEN L2, 440
miRNA & Z OREEMAS TE BV 6L L T& /22 L a8
REENTWS Y, 72k 212, TE KAERELHI2S head-to-head
ICRE SN HE 2 ET AL, AL EIE TER
REBEEL, TOKRE, ZOHED, S OEEFEY) A miRNA
HIBRARED AT E U RN A L) ICh b2 ENEZ LN
L. —7, O TE 257 /7 A h OMOFEIC D FIETH
W, TP ERPERLTCVWCHART, TEHKD
miRNA ORERIEAIZ D b EEZ 5D

—77, REDF 7 L1121, miRNA DA D LD /N5
F-RNA T % PFEME siRNA % piRNA CRIEZHR) A9k
Lk, Al b, BESCHAMEMLE, a-F
ENTWAEI LRG> TETBY, INENRT ) LDN,
HERSL 7 u~F 5, 2617 M7 X FTRLN
BRERT ) LD AF v = 7 L ERIBICOES L Tw AT
FEMESHETETWDE, LAbIh5% L o/r+RNA D
V=ANRTETHA. 2% 0, FREOMIIL TE ITHET
HEMERE LS RLBD/NNGT RNA 2 BH L Tw»
5Tl A, IRz, 2D L) /G T RNA
1% Argonaute ¥ VX7 E LA (1 5FD/NMrFRNA &
157 ® Argonaute) =R L, ZEHIIEHT 5.

RNA YA L2 JHBIZES TE QOIME] :

A AN RN BT B R 72 iR AR AR 2R AR
ZONLMEEMA S 5720, HFEMILRICBIT S TE Ol
IO CEETH L. ¥ avya INLOBLFN % E
Mo, NTAEFEMINRICB U S TE OPIHI A5
FERAYICHI L T\ 5 Argonaute ¥ ¥ /827 TdH 5 Piwi
& Aubergine (Aub) G L TWwWaAZ LML NTW
7. vawYayNT|2id 5 O Argonaute ¥ V37 H
PAAEL, THOIFAEMBERNICEIT 5 PIWL 47
77 31— (AGO3, Aub, Piwi) &% &L 12IT4ET
OFMETHEIAL T 5% AGO %77 7 31 — (AGO1, AGO2)
I NDL, PIWLY 777 30 —% Vo r B & EHEH
HAEH 3 %A RNA O#EZED 5, miRNA % siRNA X )4 L
A ZDOREH/NGT RNA (24 ~293ERE) Tho sy
T BERREICHEA L TWAZ LS o7z, &
I, 0 X9 %/hgF RNA X piRNA (Piwi-interacting
RNA) E#FrEND. piIRNA DL %M TE, HiZL b
Oh7 ARV VICHET S, Lab, AGO3 IZHET %
DIRNA DL HBFNS TE Dt v AFHICHEKLTBY, —
J7, Aub & Piwi ICHE T 5 piIRNADZ L BT v F R
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N2 ZREKJ L (TE)
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& AR AN E 72 BUH % FF D RR G REY) 121, BB OMOFIRIZAFAES S TE X TE OEFBO A% 5T,

EEN S EENL.

BHICHEL Tz, $/2, PIWIY 777 3)—% 250
BlZFNZFN Slicer i§HEEZEHLTWABZ &AL, piRNA-
PIWI %77 7 31 — % ¥ 3 7 B 4A K1 piRNA O EHIIE
WIcEOWT, TERBEYWO Ly AFE T v FH A
BHICHEE L, 2o 2+ 5 2 LT TE O3 EHIHI
BEEZEZLNTWS2Y, %512, piRNA 1Z Dicer FE#AE
MICAER SN, 0 TE @G EY O KIGZ D b D5
piIRNA A O—BRThbH 5 I LWL L B o7, ozf
Y, piRNA-PIWI %77 7 21 — % VX 7 HHEARIC
TE S5 W OYIWT 1L piRNA DA &% L Tn5b <‘: W
AEFAHRBENRTNE2Y (B1). v ZFHIZBW
THIAKEZ, piRNA-PIWL %77 7 3 —% V57 BHEA
5% TE OZHIHFNEES- L Tn5b, 72721, <7 A0
&, PIRNA-PIWL %77 7 3 1) — ¥ X7 B4R 13 DNA
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—IEEOHMIEERT OO Y, EE, T0L) %
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13 —#% 12 Slicer 1% (RNase H #£® endonuclase) %5,
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LAY E AL, TE BL V2D TE LEGMICHIFE 2B % F oS R ol bk 2 5. TE

) D0

n
(2N T RNA 8 S, 2N 5 13052 7% Argonaute
INF

Mg D ELF-72 5 D

mRNA 1 piRNA-PIWL 77 7 3 V) — & V8 7 B AIRIC
Lograns W, L7za55T, piRNA (ZHLIC TE O#H]
DK% 5T, MEEETORBHEI S S LT\ AT HE
PEAQSHTE 72, ZHIZTE E RNAYA L v ZigkED
RO FEHLEE S O AR THE U 72 exaptation D—fl & #% 2 5
ZENRTELPD LN, T/, Yawda Nz PIWI
7T I =5 X IR & B L CE R
PO ZOTRIARZ NS, ‘TEHHIY 7N L
% piRNA R E BT ORIMICET 2 ‘FLfE &4 b
piRNA 2SHEACHE Z (23 L T ST REEED S 5 .

FEVil TE OFENIERMILRICRE SN Tw5b EfDb
TV, lt, ®AFONMIE (72 & 21X, MR
RHIE) 12 BV TOIEBIEEATE W e S AL 572 10,
ZD L) RERIIICBIT A TE OE&IE, 4 OMIBIIF
ATEHTOE NI X A BRI L% EAH L ('somatic
mosaicism'), MIEDOZKEMZ AR L TWDE EEZHNT
Wh. F7, BEDT ) MMERRAT S, BIEDS ) LR
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AGO2 & AHIREIZ B CTHEAEH 3 % /5T RNA 23T
EN7FER, TN 51d piRNA &AL TE I2HK L Tw
7. L2 L, piRNA LR ) Z0H 4 XF 21 ERAERET
Hotz. Fio, EABHEHD R4 Dicer IRAFMIZ AR S
Ns. L7zooT, 2OoWKR» 5 NEMD siRNA
(endogenous siRNA: esiRNA) EIMERZ EASTE L. ZIhb
esiRNA (X AGO2 &4 L, AGO2 oFo Slicer i&ME % i
) ZETTEEEEN 2T 5 2 EAHMLED. L
MBoT, ¥avPa NI TIE esiRNA-AGO2 4
73 TE OFEBMHNICES- LT b, b MEHIIZIZB W T
AR EEIE ATV S L F72, SR,
5 esiRNA O ITHIOBIZT- 2 HIE L TW% b OA5H
DOMWAMD LN,

BRI

TE & OMOFEIHES OE F MO EE 4 'arms' D — DA
[RNASA LYY T] THAZENRHL N> TET.
72720, FZICELABEHE (Argonaute & /N RNA) 7%
AFH RN & AR Tl ) 2 E RSN o TE T,
¥/, BEICESTTERY ) A b2 b 726 TEER
HTCTh oA, MBEEIET X2 LML EIRE, KRS
RO A ) < $5. —F, HFETALTEILL->TD
TEEDWIITE HGDORTHH L. LA >C, f5EL TE
E DB DEIFES IS NT Y AD FIZHEY Lo Tw5b
EZEZOND. ZONT Y ADEALT HZLTH L W TE Off
ADHEIN, T255HE1213H A MIBER I mosaicism %
FIEEI T, B, COPIHEEOEFIZE > THEOR
W DNDLYGE, FIEbNGOAEEERS. ELDB
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CBENTEZZDONPD LN\,
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It is remarkable to consider that more than 40% of the human genome is comprised of transpos-
able elements (TEs) and their relics. TEs were long thought of as either ‘selfish’ or ‘parasitic’ DNA ele-
ments that were there not for the sake of the host organism, but for their own sake in an evolutionary
sense; thus they were considered to be either neutral or deleterious to their hosts. However, it is
becoming increasingly clear that there are more complex interactions between TEs and their hosts
than strict parasitism; these elements produce changes that have a broad range of fitness values at an
organismal level. Recent evidence indicates that these elements confer a fitness benefit to the host
more frequently than previously recognized. RNA silencing is thought to have evolved as a form of
nucleic-acid-based, and thus sequence-directed, immunity to block the action of viruses and TEs.
Host-parasite interactions are typically associated with rapid evolution because of a permanent antag-
onistic relationship resembling an “arms race” in which parasite adaptations are countered by host
adaptations. Complex interactions between TEs and RNA silencing machineries have been co-opted
to regulate cellular genes.
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