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Abstract: Some computational approaches are needed for
clarifying RNAI sequences, because it takes much time and
endeavor that almost of RNAI sequences are verified by
experimental data. Incorrectness of RNAi mechanism and
other unaware factors in organism system are frequently
faced with questions regarding potential use of RNA. as
therapeutic applications. Our massive parallelized pair
alignment scoring between dsRNA in Genebank and expressed
sequence tags (ESTs) in Caenorhabditis elegans Genome
Sequencing Projects revealed that this provides a useful tool
for the prediction of RNAI induced cosuppression details for
practical use. This pair alignment scoring method using high
performance computing exhibited some possibility that
numerous unwanted gene silencing and cosuppression exist
even at high matching scores each other. The classifying
the relative higher matching score of them based on GO
(Gene Ontology) system could present mapping dsRNA of
C. elegans and functional roles in an applied system. Our
prediction also exhibited that more than 78% of the predicted
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co-suppressible genes are located in the ribosomal spot of
C. elegans.
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AR ] e A Tekst w0 2 o)A 7hseitt i
HAA| Fd Arag s dd A (transcriptional gene
silencing: TGS) £} ZAKS- T IA] (post-transcriptional gene
silencing: PTGS)= A thlofxIt} [1]. TGS+ DNAZE
FE mRNAZ}F AR A] o5 0 =4 silencingS 271+
AFoR fFxte] wiHs) vhgolut A2nkae] st &
o] #olgitt, PTGSZA-- Arkdoll= 5ol7 dido] Yo
WA EAIRE, mRNAZE 57l &3l el =AY 2=
Hodo| Al ozH -zt Wido] oAlE= d/dolth. RNA
74 &3} (RNA interference, RNAI)+= PTGSE/g 0 =2 &
wm dsRNACK 2J8] M 5o]4 02 mRNAZ} 8f o]
il dkglo] oAk ddoltt [2,3]. 1998 Fire's-2
A3Jofx] o]atniZ (Caenorhabditis elegans)ell ©]-stt
1 RNA (double-stranded RNA -2 dsRNA)S-S +95}
o] L5 42 HAAA7} il A A5
(silencing) &7} A1 WAE o] tiekel WS Fate] 5
B2 RNAIE Addo] A [4-7]. 2 oM 22
A|AEIOF X% C. elegans RNAIS 443 o]f-= vfE o]
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o} 2 AdTtel FE5ATE0f oste] RNAIE A ] st
F-st AddlelE 7 F2]Eo] Q7] witolth.

RNAI= % 7H 503l FApEe4] 545 2ttt
RNAi= A el w9~ 2]&#olm] 1 Zole] ujj-9- izt
2-g5tt [8,9]. HESE RNAIF > mRNAS] ZZHEL QIE
= Ao silencings Y O71A] 9= A% TL3F Aot
21-2371 9471°] RNAZF B A QIS 9181 2|4%ke] RNA
MEA7NZ 713kl U Blo) veiRla, sl o 4]
¥ 21-2349°] dsRNAEESH B2l mMRNAS etk 7153 A
o] STEISIL [10]. ©] FHAsgte] A7 IMLES ALi= dsRNA
= RNAiE ] m]9- S8k 22 5 31l siRNA (short
interfering RNA)Z} W35tk siRNAE AP Eo]Ao]
o9 =] YR, o] 4> RNAICIA 718 523 54
9] st 18y FAl= RNAIEA 0] Ma5o|4 o
2 284 JSolw Eslar, B3 kel A do) v
FAFE A9 WAl AT 9] s FedE A
(cosuppression) & Holg+= S #S 5 Uk [11,12]. w
2hA] Bl5o)4] gydA|eke] Afto] f]rlel of - AR
£ olgsh= Zlo] B}y &Rl WAt | 5 QA
o3| mA|rh Hogh Ado] Hanftel 100% A=A
ZAA1E siRNAZE SREE diate] A3s Fato] E1ls)
A o= 3 O g Aes 5T Stk

olo]] thgt Al oI55S 915lo] BLAST 743} 7:8- ot s
A2l 74 (genome) FHE o]-8sh= o] H=7dHst
A ow AR o] 83l Qli= Aol [13-15], ©]2] A5 4]
Q1 o] 8-2 Mg FA71H 9] AR Qlsle] 3] AlgHA o]t
7P 2 Ao RE, AN o7 AREE A IR
offi= 1] AlE L9l QIER, 12]31 UTR (untranslated
region) <=0l A4 o] 317l BLAST &4 55 o]&
sh= in silico A1E AR 24 Tl B Al e s
e ozick AMAPE2] g RIHSE f302) AEeo] o]
FrElo] §3A4] 2ok o] B a8/do] 48] Ashech
B3 QA RS Ao ARE Bate] e Holuk
o] 3le2ke, BLASTHMS ¥ (gap)S 3]-8314 ¢of &
AN 2R LGB S SAIS) [16]. FH A 51
SH= BLAST 2.00] ARSS]= 7495 321 =gl A
2 Qlste] Haket duks A7)7} ofef Aotk o|XH
RNAi AAIZSSol A §2F 152 MY FARE B4
& A s 7P T ol e shvs, Eak At 9]
o B} fxdxkele] A fAM TAE e - Aok
e dAL WAE 7] whitold), o]ejst Al S sds)
7] S15le] RNAI AN 3% §-42) 95 ofg] fRowz
Lro] Aldslar Qs Aot BESk HUd - RE Xd
SIRNACIE Estar tpdale] wet de] 48 = 4= ik

RNAi 2] 2Hs HAYUSS Fig. 1o YeRITE sloja
(hairpin)& X3sk= 31 ©]57HER] dsRNAZE 7 A2
T34 dicerghar she Aekasol oJsf ArtEo] 21-23719]
MER 7= siRNAS sk 2025 E AlZsitt,
ol 7 LS AlQletale shs oY 2hisE Bl
TR Agshs Ao IR 9lom, mRNAES) S}
1&12) A (translation suppression)i= 352402 £ 2H7

2ol EAllsh= Zlo® dedA] Sk o] Hekaiy= RNaselll
familyel] &b oAl 79 =rel o= d=]o Stk Dicer
9 7|5 @AV gdetAl el Zlo] §IARE, dsSRNAE
AokspR=t] ml$- 03 §47 <14¥ 1 9tk o]% siRNA
= B2 84021 RISC (RNA-induced silencing complex) £}
A3 RNAI silencing= @715 34d3lar RISC] ATP
o oJ&l &dS u]Al Ftk RNAI silencing H3A= 573
MRNAZS] 17 (antisense) A A =A] tld k] A
2 ezl ejejode)| 2kssiAl Hal A= EFI mRNA 7Ts
< JAAF o ZA 302 TS AAAZICE wEbA, o]9]
252 dsSRNASE mRNAZES] 417 A7 d52] FAMY
dHof oJste] AAry A A A7) 100% sL s
739= mRNAZ} E-all=m 90% o] A Al 739 mRNA
il glot s AAIstt . g4 Tt [17].

In silico RNA binding
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Fig. 1. An overview of RNA interference (RNAi) mechanism. Double-
stranded RNA directs the cleavage of mRNA at 21 to 23 nt by a
dicer and which also affects unwanted cosuppression of other proteins.
This study suggests all-to-all pairwise alignments of desired RNA
and EST sequences in order to predict ab initio gene cosuppression.

2 AT FHAL kA A A Fella] ] §hao]
A sARS FE] HI5 Aot Sk AFES T3
o] o]n] &% C. elegans RNAI A1EE53 mRNAS] H-5-
thaE= Fd% AAEA (EST, expression sequence tag)~]
A Aolo] tEEMAAE (MSA) FAET-S o]g5}0] AFR.
A NLHFALE k& ARtk Zlolnk o] E Sate] M3t £4
Zke] oA ML R7} e A% mRNAES] 3
& AlsR=Ael tiste] Ak, AR AEsE7EA] 2
H T AAAA dYS EIshs Flolth A2,
RNA 7Hiaapt dabs Stz Az 0w 7Fsa)
Al RAL1A AAY 7FsA dhal, s EAG A 7 R
8] WA= IR LSS Aste] frdalkE=2A4] (GO,
Gene Ontology) 7|=¢ll Y=ol o5 FAH] 7sol| whet A4
ARl Ag FFE WhPsh= Zlolth o)F Eate] 71E9] 4
A el x12] BLASTAM A AABHA] Zegt Bk 25 4]
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I RNAIR S 78 7 Wt opel, of5 WiWid 3
LA ARk AIRE 1] A, A el o] A
73, A A BHgele] Ak fAAe) 71s oSl 7ks
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2. A% R ¥y

2.1. A E9RE QAEFE 0|43 RNAI B3 A E F4
2 AU C. elegans®] FARQ] EST 2} dsRNAATO] 9]
A9 ES Fs] S8 AMetast she A =
S AEE T AN BH o] BEE Tk o5 Atelell
7P AEETE 2 FeAdEs Wohiglth olE flste]
B4 T2 7PHES] el Smith-Waterman 2al2)55
<= o]&3k3ltt [18]. o] YarElE+ A A-FAKE (sequence
similarity) A3l 7H =2 WREE HojFth F o)
WAEEE] FARE S B TR TFs kA
ek AR QIste] Ak Ao] WA E = EAE S
st7] 918t task quest HH 2y IS IHFE
7} 7V ES Y E ClustalXeed M-S ARE-SIATE [19].
ol dHstdel Mg 477t ATk ol& FIFO WAe
o] AQdERe] SAgle] AR AErbsdt JIEEHE
2T WH dy]F o R 7]E WA A s et
st g o]y,

2.2. 314 1 85F A4 S 2H 75

% 50712] 2 Opteron 5] (64 bit)<} 717 E (Gigabit)
2 AdE oAy AAH], HEAte] 7153 Clustalxeed
TR F=S AN sl TESIlT & Al AR
B JHAA FeiaE AHle AeAe SEllETAZ
o] FEESIE of7elA i 2 el A} 9
= ks A REE datal, St E: nhAE
o] el wet ARHlE sl He Akl tE
TSI} mRAE Tl A 2 AAIL 7 Akt
=4H dhepd, tftpd, nfsd 5-2] 2t A1) daemon-& 24|
ST [20-24]. 7} drhe=ollA] ARgSHA] E UIEST 9l
A|2E SR AE 9] Peje) meiey 5o A aS 9t
openmosix [25]7} #jx| =0} Qli= el A F71E1T
HH2]2]E %] ¥3R= MPI (message passing interface) ¥
&892 mpich [26]7} A= AT} 7} SFfo]AE]
A AR 2 GANA E AR A AH 9] ftftpboot
e Egel] A=t

2.3. dsRNA A g3} @ glo| B

AAI (in vivo) RNA 1HHE3S <IS5317] 218l RNA 1A
e A o7 o] Hi= dsRNAS] A d3} ESTsTHe]
AEE TSItk ol flste] 2E AIAROZ A7t
Z] RNAI o Z2AE 7190 7P WA dlo]EjH|o] A3}
¥l AZ C. elegans WAl AL tdoz HdhAs E3t
RNAI 74 7FsAdS 53l ®o)th C.elegans®] dsRNA
298 GeneBank (http://www.ncbi.nlm.nih.gov)elx] 7415

g3to] B 4757119] dsRNAXES: The-= & wiglt] o] A|d
Z 7P 71 Ahe] Zol7} 1193931 bpolaz, 71 RS A99]
Zo|7} 71 bpoltt. K= AEe] HaAoli= 4227.76 bpoltt,

C. elegans2] ZAHAIQ] WilekA (EST) AAE-2 Caenorhaditis
Genome Sequencing Projects H|o]E] H|o]AS E3lo] Tthe-
2 vk} Serolis (ver. 1.2.0.7)% ©]€-3} dot-plot7 ]
S31e] EST dlelgfdo]s Wio] SEXLES AAsIIT [27].
FEAo] AAY Wl WsHe 19024772 AMdolH, 7k 71
A1Q4e] Zo]7} 985 bp, 7FE A A14e] Ao] 12 bp, 1A
2] Zlo]7} 438 bpoltt. & A7dH ALl Q== ARE
EAE On) thadt o] xdd 4= Qlt} [28].

71 N F AL 5 n e iHA ML) HolE 2u]
i), =gke] gk 2on+ 12 Ado] Hu, AJl7ke] HxbAdut
13w 25 GHz o] ¢ FY5 7= i86x T
AZ PC Hlo| AR 43k 3642 o)Ake] dakrzlo] A~0H
S & Qluk EA+ol] AR2E ClustalXeed w4F Lare]s
¥} 50 x CPUZE|AE AlAElo] A8 739 W stol] wh&
2743} (scalability) A7} 1.4 =2 S5 ARE 55
ol &3k QAT HE 14U AER Fol5 5 QeSS
oF = glom, A AAATEE BISSHAl AQF ST

2.4 Qitui7pis 23 4 BRE A5 5

o 2= dsRNASE ESTZH] AU = Aojgho] o]
Hglom A9944 (global alignment)ollx] Q7 1= SP
(sum of pairs) Ho= ALAHLE ol v ES 3
AAzE FeA P 2], DA dsRNASE ESTsiH]
MadE HAeuks Q7 she 2 Agoa= B2 Q3
Igol7] wiEo |t} Ak A (insert), 24 (delete)oll <]
slo] AR = D fE A0 JiE H53E 9lske] &
Aol = Smith-Waterman Zare]sol] A8 74 M (gap
penalty) #k& (-14, -4)= 2-8-alo] 7ddgk ks as)
Ak A TA= AS WA= el tisty, T Al
ALAR] A wkAgel] gk X5 Fofsh Zlojrk o]= EST
o} o] ulj-g- ke whAskE AdEel tiste] dl =
slelr A4H glolot e E AmiiS flsto] A4
# RNAI 2} ESTS] Tttt (m:n) mlEE A= S 19357
gk go R A MEAS] A AQH CPUAIRES
oF 1.92 x 10* sec A%7} Hit.

3.8 nF

RNAi ¢} A D ek Alo]o] TAME UXE H4
A7E Ao Ed A3 A E nEY A Pt ALFARE
AFOIE= 6.12% = LFERKAL, 1% 85% ©)/de] A DS
HoF= vEYALE WAL F3EolA £ 0.0046%
ol Aoz YRt o]= RNATHI @ADL ofle} HlEo]
2 Agte] uj2 i AR E e v obd AUX T
£ Holg= 2179 AE5E 7MLl e mRNAME =
o theiM = 2] AQ =07 B|Eo)Z] v Auls] Hlg]
(EL2 A7} 7Fs3 Wl £38k= gholt) o|Ht} ¢
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352 90%°11A4] 100% H9lollA= dsRNAZF 532 mRNAC]
giste] WS AAE = Q= S 9ol RNAIFA7HA]
7Fs8ich MARATEHG7] 85% ol g Kol ESTAYE
52 E 634871019, 90% ©)2 6308710t} o] AF=
TP A F 7FA9] 2k om= sjaE 4 gl 94
in vivoollA] RNAig do] AE = Q= ghE| tisto] nl)-9-
A0 =E FHo] 7hssthE Aottt AWHA o % dicerel]
olaf 21-23719] 97| Ho] siRNAE B E o] RNAIEA
S doith= oA B dsRNALF ESTsAte]9] 24|
Hit ALFAEE 1571 6.12%2] A5A4S 7HIth= 21&
o] A&o]| ARgE A dsRNAS] HitrdZo)7} ok 4228 bp
o|B = o]F A3 259 bp7t FE2 O ESTs o} e
HRIth= Holok whebx] AIIA =2 AE5dS esHA]
F=the AAsllA 2 Avs AAUlellA RNAIiE 0] ¢
o = = &Eo] tar EA AL oAF3 = i) 1
2} dsRNA2] o= o] dicerel] 2Jal siRNAZ TH=0]
A=A A3 A5 = Gl dBelA] k] 52 9] ¢
o} A&o] AR2E 475719) dsSRNAS} 19024771¢] ESTs Alo]
of 1:1 AthFAE MEFAE A7 Bt 6.12% = ALt
H A7} gH]Ee] 100%2] As/dS Hole D A
EST% 4] 0.0015% (Fig. 2)%F =413k} o] mRNAS}
SIRNA-RISCEZATE] Aghs Fdsh= 257|741l
shobd ARG dsSRNAZRIAL d4F A E3te] S50}
T8 FA S Holg= A 2HRE 3R] dsRNAZE
H 23 e WAE ESTSR dx|etar Q7)o 53
A ML} 100% LAE A FHE TR vl
ePd ARl RNAIF S 45 4 Sloglghs viol & 4

Slas AAFIT

Similarity score : 3 %, 2.40 x 107 pairs
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Fig. 2. The calculated matching scores of all-to-all pairwise sequence

comparisons between 475 dsRNA and 190247 C.elegans ESTs.

The generated numbers of pair matrices are 136694858 and the
averaged total pairalign similarity score is 6.12 %.

R0 S8 213 © 7= dsRNAXGE3} ESTs Ale]o]]
MAFAFE7E 90% ©]4+¢1 630879 Y mjEE AnkS
F= 9 sk, FaddelA] 4 SRl oish g1
35 9 o]59] A Fo A 75Ee] gk 2o
th ¥ 5ol3 Fs Al fUEE 24 Ves 7R

dsRNAEo] tiste] fdakeE24] (GO) w771l wet
7|Esto] EeAE WS Al HSkth GOC (The Gene
Ontology Consortium)i= functional biology #-5oi H4%]
o1 ©2~91 controlled vocabularyS AAZ o7 Hejalle
AR 52 e Vs B les wEE Qe
%] AAEE GOoll= wAH] 7156 (molecular function),
AME3A (cellular component), A& 214 (biological
processing) 7} 2> Al 7FA 9] 9] Ei7 el EAlsH,
2 ATerE A A Vel wEo] WS skl
2k sk3iek. the Zhe| ] gl 3ol =i dsRNALE GOoflA]
AX &= ‘molecular function’®] 7)ol wtet A E-F=
319tk GO mappingS- GOH|o|EJH|o] ol BLAST 4
= &3 AEPEE GOE o5E 7 UEF whseixl /Y
Ul Aol EQI GoFigure®] GO i+ =78 AH&-sto] 3
3Tt [29,30].

H|50]4] FFAlfdo] o d== 630871<] C. elegans
ESTA Aol thgk GO Wi A3 Table 1¢] WreRt itk
TZAEAE (structural molecule activity, 36%), 23
& (binding, 25%), ZvlEHd (catalytic activity, 17%), %
A2 (transporter activity, 5%), AF&8H<] &7} E|3ke
2171 (obsolete molecular function, 3%) <=°.% -5+
Rom fFARERA BA]52 o EHToE 3
7] o= AEE0] 11% = BFEILh 2 s Falo
- S35 ARE FRl Thseldiet AR, 4
o S 71 wRIE Ado] A v)Sel4 FEdd
oJA2] 78% % ASkaL 912, in vivoolA] RNAiel 2|3
H|50]7 FsddAAAL o] Al 7]l AFH] = A
< & Stk 53] AR # Ak gRss
(ribosome) Aol TSH WA fdAkso] KA 680371
o] w7 Ak 2 2050704 2HAJISITE =, 7R i
A 5MLRES AU dsRNA A7l Fsltfels B
T AMdEo] vEE o] BEEF A AR} AR
A 5ol FsddeAlE e 7hsAdol vlg- wrhe
Zolet. o= A RNAI A EelA HolF=xo] gtk
o] dx|ok= FELAANTE 221 A|EARE (death)=
Frieshe offrell tist T3t ajge] | 4 itk gEE
A AR 2 (ovary)ofl vkl A= Z1A)
70% oVd= 2Bl oefdt A= RNAIiE o] =2
24 (development)oll= vikp- gt ¥ 2 Qlvk= Zls
HojE Wl ole} [31], Tijsterman¥} “L FEEol| 2J5}o]
olEAmPEE F8lo] AED wloxIARE: (lethality of
C. elegans embryo) Aol = o] Fdo] vl AT AAvto)
M-S AR [32,33]. 152 A 27 ]HoldElell )
HAS 1= pos-1-+- A= long dsRNA (800 bp), siRNA
(25 bp), asRNA (25 nt), =-& sRNA (25 nt) 0.7 Ztla}
of ojenmpxZell 918 A3 800 bp Zo]2] dsSRNAIA
= 100%2] 2573, dicerol] oato] A2 7= HAW
SIRNAECIA = 10-15%2] 2FsAS RISkt Qe Al
RNA (asRNA)= 71 Aole]] wh} 2yt o]de] 27 ufjlolzol]
A 50% 8] 23S HolFith o= RNAH A 0]
T Y FARke] Holel| whef AdolabAl 28 ¢ glem,
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Tablel. Cluster mappings of used 475 dsRNAs in C.elegans ESTs based on gene ontology system

Gene Ontology Categories Representation % Representation of total

Biological process

Physiological process

Metabolism 17 <1%
biosynthesis 51 1%
electron transport 34 1%
protein metabolism 40 1%
catabolism 23 <1%
nucleobase, nucleoside, nucleotide and nucleic acid metabolism 23 <1%

Cell growth and/or maintenance 8 <1%
cell proliferation 59 1%
cell growth 1 <1%

Cellular process
Cell communication

cell-cell signaling 12 <1%
signal transduction 9 <1%
Obsolete biological process 7 <1%
Development 3 <1%
Cellular component Representation % Representation of total
Cell
Membrane 79 1%
integral to membrane 25 <1%
Intracellular
Cytoplasm 35 1%
Nucleus 12 <1%
Molecular function Representation % Representation of total
Binding 58 1%
nucleotide binding
purine nucleotide binding 373 6%
nucleic acid binding 298 5%
DNA binding 316 5%
RNA binding 125 2%
nuclease activity 29 <1%
translation factor activity, nucleic acid binding 6 <1%
metal ion binding
calcium ion binding 158 3%
transition metal ion binding 53 1%
Protein binding 47 1%
transcription factor binding 81 1%
cytoskeletal protein binding 15 <1%
lamin binding 9 <1%
cytoskeletal protein binding 1 <1%
Catalytic activity
hydrolase activity 226 4%
peptidase activity 257 4%
hydrolase activity, acting on acid anhydrides 98 2%
hydrolase activity, acting on ester bonds 90 1%
hydrolase activity, acting on glycosyl bonds 25 <1%
ligase activity 56 1%
ligase activity, forming carbon-nitrogen bonds 4 <1%
transferase activity 48 1%
transferase activity, transferring phosphorus-containing groups 44 1%
transferase activity, transferring acyl groups 12 <1%
transferase activity, transferring glycosyl groups 4 <1%
oxidoreductase activity 41 1%
Oxdoreductase activity, acting on diphenols and related substances as donors 23 <1%
oxidoreductase activity, action on NADH or HADPH 22 <1%
oxidoreductase activity, action on CH-OH group of donors 19 <1%

disulfide oxidoreductase activity 9 <1%
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lygase activity
lygase activity, forming carbon-nitrogen bonds
kinase activity
protein kinase activity
lipid kinase activity
helicase activity
ATP dependent helicase activity
Chaperon activity
co-chaperone activity
co-chaperonin activity
Enzyme regulator activity
enzyme activator activity
Phospholipase activator activity
enzyme inhibitor activity
protease inhibitor activity
GTPase regulator activity
small GTPase regulatory/interacting protein activity
Molecular functional unknown
Obsolete molecular function
caspase activity
DNA-directed RNA polymerase 111 activity
proteasome endopeptidase activity
Signal transducer activity
receptor activity
transmembrane receptor activity
ligand-dependent nuclear receptor activity
Structural molecule activity
structural constituent of ribosome
structural constituent of cytoskeleton
extracellular matrix structural constituent
structural constituent of cuticle
Transcription regulator activity
transcriptional repressor activity
RNA polymerase Il transcription factor activity
Transporter activity
protein transporter activity
electron transporter activity
channel/pore class transporter activity
alpha-type channel activity
porin activity
carrier activity
electrochemical potential-driven transporter activity
carbohydrate transporter activity
sugar porter activity

3 <1%

2 <1%
47 1%
25 <1%
2 <1%
18 <1%
6 <1%
15 <1%
7 <1%
30 <1%
1 <1%
15 <1%
1 <1%
187 3%
33 1%
12 <1%
3 <1%
39 1%
2050* 32%
209 3%
26 <1%
7 <1%

9 <1%
28 <1%
6 <1%
12 <1%
117 2%
65 1%
51 1%
49 1%
20 <1%
2 <1%

Others Representation % Representation of total
uncategorized 226 4%
Total 6308 100%

2 28 AgpHE v Qs o8  leS
Kol Aijole), AF714] 7t 34 RNAIES sFsAE
A 2, 53] A=t 5ol Faxt i Aol wi¢-
ANT =2 a9E W3 = Qs AR A AL,
7P Fost FAE R FAE Y AL Qe HENg o
AgARl Aol FEks & = = BF FRAETR] X
ok= FEuksolaolt}. oM mmFo|} a9} o]
BSAEA M= o7} 71 dsSRNA7F AR 7Fs3l7 0] &
MGEPIE AYH 0 Fof 71ss Ao wislo] L5
o] 74 QEHE WeAle} oK = H5o]A WS AR

g3l 71Q1E0] 30 nt o1 de] 71l a3t Sl Al
Hol 3tk webA B A Ayls ggahd o]fdk A
A AAaE 2sk0] 30 nt o2 AFHE dsSRNAS Ho} A
s AABE A SRl A|el 22 F2E-S HoS
sk 4 Qths AellA] vl f-88kA AR = Qo)

obx AWE-S E3ed, RNAIA TS Ealo] AU B3
FAAEe] Bold] W AAIE a4 0= o]E7] e
AE[EE = Q= siRNA A [=0] Do) 1 A= A
Ul RNAI 4] H]5014] 35 AGAIE B = Sl A=
+ WS ARSI B Ao Widt MEPYRES A%
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3] A 2]7ls st E3l dare]E Z 21321 ClustalXeed
= o]g3fo] Fel A|AEl0 R A3 Caenorhabditis elegans
ESTs2 RNAIEA2] 7]io] ¥= dsRNATES] 504 52
H|5o]4 A3t 7S dSsialth A4 g4y} dA)
1.37 x 10°702] #444 7ke-d] £ 0.0015% Awto] 100%
O] S BTk vlE w9 22 7] AN AARE
B B ALgE A 190247702) EST wHAAMGSo] 27
o7} o)Ado] AA| 475712] RNAISH} 100% ALUXE Ko
o} 5, HA o2 1712 RNAIADo] 3-47) o]4ko] €}
AR FFEAAAE et i Stk ook o]
o} & A7 F3l $Ele 7EE 0= RNAIF O] mRNA
9} siRNA-RISC E3HAI7Fe] MAfALEel ZA] 3k wh=
= 7159] RNAI HI7REe]el B U 3 ddoA)] f2
7)) A B8 fAlst AAuerF EAE = vk S
RI5I5It) wlhA - oIt Aaje] wiEr o} RNAIS Y
o] W wFhEE0] vty Aol B8k siRNAS}
MRNAZ] 23S W} deizlo]|y g&2 0% Fdal] fls)
A= EST ek sjoldejz|zie] Al 457d o5

=]. O =
o] T3S & 4 Stk

4. BE

RNAZHI& Y} (RNA interference, =-> RNAI)= 54 3
22l dsRNAE AAUlell F=fste] 1 AAM A 3419
AR HRAAIE frieshe 7]solA R A4l A
Slato] AW 2bE A2 27F 52 siRNA TARIo] Hr4]
otk o]elke- HAIARI Az} thedlEwEolA 7=slell=
et BAGAANNS -8R 0% Alsh |7t golakA
= 9tk ol FAMYA o ® FAsh: & ADAE:
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e dEA A A5 7S ARBISIcE o] AAlE -4
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A AR op e} YAl At A Y (gene
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wo] oy Fixke] A LA 7S ATsket] Hol
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