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F E

EETE AR (Springer) HIIRERHEHH “Springer LI EIER " (Springer Proto-
cols) RIIABHH (- FHEYIZEFEDY (Methods in Molecular Biology) Z5) 2 2848w
. B RARRIE AT AR R FE R MPFE AR A, KBRS (siRNA
miRNA - RROEEHE K. ML FBEKN )Y (siRNA and miRNA Gene Silencing .
From Bench to Bedside) W& (5148 F k) 25T H—M. A4 % Mouldy Sioud
MRS RNA TSR T, 8h T I RERSERBUS B 4ric Sk Bia T
R, ABHREILAAREB RNA THAAFRMEA 68 (B E R BT K 20 M /NS
5. 1N E 1T siRNA 7Rk, Rik, BA . KRR FED sIRNA B ERHN 5 3k
TR R, Rl R RGBT SRR T sIRNA TR R o iR S L. R,
YER—AE I ERGRAE R KR H, ABAMURF TIZRIIABH T RXE GE R EIH
FOTEMBEORG ! TP R AR, MEE S RLIR, A8 T HE
HIE AR B

RNA F# (RNAi, RNA interference) AR Z —IN & . W EF TR E K.
RNAL Z4YMEN ) —Fp LR SFOLEL, ZOUE D TIHSMNEREE A RN — M AR F B,
WE “HMEARE” BER. XML RPZEM KL D (C elegans) KH R
KM, B, E&FEAY CREE. ST, DR . ATE mENF R4
{7 BFTERIIFF R T 2D RUH/MrFIE48S RNA, JER] RNA £ EETE
RIEEDE NS RAFTE .

2001 4F, Thomas Tuschl /NA KR A T.& B siRNA AT S0 7L 379 fK 4 i) RNA
THALR, BRRA ST FEE dsSRNA B EHAERRN VIREYIFI UK 9 20~25 nt #YsiRNA
(small interfering RNA, /N3 RNA), siRNA RG5O EASLS &M RNA R U0ER
841k (RNA-induced silencing complex, RISC), RISC &4t siRNA #3551 53
PRfAHE mRNA, SR REBEERTTUR.

miRNA (microRNA, { RNA) 2EZ LS DRI~ KA 21~23 nt N
Pk TFAE4R TS RNA, K miRNA Bl B A & JCREG W E pri-miRNA 2888 N Y]
EYIEITOR, LIPEERFE. miRNA BERTRY siRNA A SHTIBRILEEE &M
M, FEEARSET siRNA #HT 58 mRNA 5842 HASELIEISE mRNA, 7E# %K
A FUTERR N ; BD siRNA ##8 mRNA F0 H2H P EHREL, Mo s RNALH
UUERSUN s T miRNA ZEAEYH 2l it 58 mRNA 522 H 3 0EUIEI# mRNA, e RK
KA GBI , FEEI T AT 58 mRNA 582 H &b, 0] ATER Tk F B3 5 KFE
NS AMER TR N . Hik, HXF miRNA MH,. siRNA B BA 5B N5
., siRNA FT miRNA F8fF57 22 B 7E B A W BE R 4 v A X B2 R B9 IR g th X I TR 3 R
R, et/ RNA O] DLESOREAE RN AERRE . MREAT . ez s
EEA AR, WG, ol LR B BRI F R SIRNA,  #F il 804K 5k 2 401
W, T ERNFRIER. BT, siRNA N SR ETTRE AR T BB 50 AL N T HE L i ik



AYARN—REE THZ —,

RNAI R BATHLAF A — 2Bk i, 045 (1) ARERIE Sk, R s BAR
o Wit AY SIRNA ATRE 22 3R R Tt VR T 3R SR 10 mRNA S BEEEEF B DT, B
R (off-target effects): (2) siRNA R FAKANE . BRI, siRNA AN
AIRCRARAIR . anfel 42 = 4 ML B MR sIRNA (988 T th P kTR MR B (3) siRNA 7E
MM P AR ENE: LG A SIRNA FER N R . MRS FREN, B8 TS
FroFRPERE, (LAEDBNRIER M RNA BEEE, KBRS EREAER. 26
T, S I R RNAL 5 mAO# G,

X T RIZERE. APEALT LAy &5 5.

Lo, RBMENENENST LEEAREW., BL., HHAE SR S5 L.
i, 55 1 LA BB T W s A E R R ST T R B A siRNA [F 515
55 2 SRR A T ARk A S S TR ) AT S B AL A E RN I siIRNA R TSR Mg AR,
FHE S 1 S5 6 B8 o H AT S n L 434 o

2. AilEtE. Z25ABEENITZ YRS HaE AT kmgelE, miEfhE
fit & [ S DS - FROR ARt e . Bl . 58 10 FERIE T R RNAI
K — - pSMI155 F pSM30 7 siRNA KB TER A H: & 4 HBE RN THAEY
D E R E AR W =5 AR B 11 (atelocollagen) B #H) siRNA 75 1& K304 b 1E
R 456 ERIR T WA TR S E A TS UM siRNA 5 B 8 R ST sl il 1 44 K e B
MRS YIRS FRIT W SIRNA F A ISP NGRE M, M TIE& M4
KA S R A AL AN KR T LA AE sIRNA # R K R AR RSB HMH1E.

3. Ragitk. ABRGHAEF T SIRNA WIRIT I [ 5 A SRR N 8 40 i Rl E R
I EAE R AR R AR R . RNA ORI FEAEATE T3 BAn BB B E S mbk, mix
FARMWEE W 2 —EME AR R R MIEIT . A BNEISEMEMPRR A, REE
MM T SIRNA 754 9727 FB= 7B 70 00 Y B UOR

1 SR, YERFRFENE, RBAREGEIR T Frip & S5 5 AR i 5 31 4020 5%,
i L RGEHA BT &R R ERE ., XANGRFI KB THEESEARABHITHEL
MERR THE, AR TRIB—R=. ABhREREMR A HER,

5. ALk, AHRAEARFBERNRER T EN RS, BELE L, HiEAS,
BN, MTAEYE. ¥ REYEFERNRERRE RS E. 55, bR
JEUHR | {7 I R SO s S BN B AT R R B AN U . T LU IR AT T R AR S
A BB .

“KEAREE A" RUTAE R E PRE AR A ES . LR RIS A sl
PP B BT LSRR A SO ST M IR IR BE A H R, BPAES E B K (bench to bedside)
FEM GRS SEB6%  (bedside to bench) MYIELLITRE, BIFF N “BtoB”, HEOETEE
HEERLRL SRR . 5 EEREBL B AT A T AR A AR M IR F7 SR M B 2 2 (B B R AR 2.
RNAi #5500 B ER SR “Fbl e e, A4 X8 B RSEBE A 431X 77
1 B R .t Ahmadincjad /NARYHTFT 87 sIRNA ¥ ] i 78 41 i 55 18] 52 BT o A8 B A
B DA HINEITER; Gondi NEANE T siRNA A FRBMEF LB EO. IR



YRR VA B IR BRI S R ATF I T Gillespie /N RNAT 897 7R AR SR Y
DUBK T A2 BB A 4 ) HIF- 1e 2[A; Folini /NABSE 7 RNAI 4 5 A4 8 5 55 k7 4k
B RSTE T A BB R AEI T T Barik /AN 253 (b S B M 105E R B N siIRNA &
SPIF IR BT B s Martinez /NFLXSHE 1 YA S G0 B BRIF G Y sIRNA I BRIGI7 U
YET R Tsuda /MNE A M microRNA S ZEREMEAETEED 1. &5,
Koldehoff /NHIZE FH siRNA HH:AMH] BCR-ABL 5% 7= 91 0 77 i R # 1n] 3697 it 07 D8R JE Y
S PEBEAM LR B IS 8] T R MR . RIAG IR B A E siRNA B4 2n] {7
), # A RAER R AT R TEHE MIGTT 24 RN FIRT S A, XX TR MR
KEGE AT R SR EZ Z EA R, EHEE T EHERR, BhmEN
AR 5% B PR B 2 R 8 B Ta] 7 R RGO

VTR, RNAIUIFRSRER TRIT ARG WA R, 764 977 UF 53 G TR N FH S5 S s
AT KREHEBERE., A4 LT RNAIEARM& I, HExHlhwsehrm
SEBMEEHRRE TREZERANEN, HIZ AT R & . IRIRE
HEMEERARKMEFSHEIIER. EAMURERETMRIEERE. W EarleE
PETEFEHENSET T ENHZ—.
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1]

RNA T4 (RNAD 233Uk RNA FIBREFEE mRNA 23R8, BRI/ N1
P RNA (siRNA) ] LUK Dicer BB YIDIREDIER M ZL B R IA G, RNAI K ARTAE M N
ERPIMHERR AT TR ZHA F&F4AY. ks, RNAIERCASYIT L+
RICEEE AR, MERERM A B, 8uE8/Nr+ M E VLR BF 5 88 R A el S/0 i sk f
B, 245 RI1E, AR FAZHEREEKIE RNALEE, S—RER2 T 4L M & B T AR R
HHM AT, REXREAREHMTEAARESMEA, BREEENTRKNEREF A 24
XTI, ATSSR AT B SR 2300 FOI TS e K S i KUK . TRl siRINA JRY7 3R % B4 BT g 44 it
FH % ER TR BERN R, DIREITX microRNA (miRNA) A 9iE i f 38
i, ABEFEREENBAE L sIRNA Wiit, £k, BA. KRR ERFHE. UK
WAl > sSIRNA A F 58 ) i R AR AR RIRLA .

WIt— A siRNA, B0 T% EERAANBEHBRLUEREESHEE. 61
TR T & £#0) sIRNA Z1HE REN, R4 T il %848 3 siRNA F51 1 5t
MBI RN . MR B2 —MAERREN RNA KR, WA %% B W R
FFHIR /s B A AR siRNA 751,

FOTRIBFFE R, 2 siRNA B LABIE A R TR H ST RAERE AL R TIRE
e, mH, siRNA AR TR, BRITFEAREHIN, XFEEH TS
siRNA B XHEM-FITF BN BRI MK EART S8, SR80, HETH siRNA
Wi THE (%13 HARTEESHERXEEBENRFIRN .. % 2 HNIEHER T W H
BRA AR, AL3E KA MBS AR AL . [RlBd . A4 T T siRNA E AR &
P8 G E 1) T 1

HBFEENR, hMizA siRNA BARM FEAE T HiG% . A28 K& siRNA 8
TR . FEMRSL, siIRNA XU £ Z5E g RN T 5 R g L e 9 =0 A
M, TIXEMFERAEATRA . Bl EEELRASCRM R, BRI R 2 A
SFR A A SRR SR sIRNA M0, 6 3 HAIE 8 HifR T K AIKN
HA R RS AR A kRS . e 5 WAE 78—k sIRNA M ZEAKEL T,
SIRNA 8B RR FAP i P R UTBR A it . 8 6 T EIRIFE/RME 1 siRNA ZE{R SN FIE
PN B RE s B VE A AR

SIRNA ¢ Ifil 7 FEM MR 25 5 B AL PR R FE AR . AR T HAEg M Fs A B R A,
AR (SRR, 2-RE. 2-FAR. 2-O-F 3 BETERE M THRAUR M
ER FTREHEEEE. 89 FR TEERNFRIRITAYRERE siRNA RPFRIEE.
%510 Z 0 & A RNAL #A0A 48, BREET miR-155 fl miR-30 BIRTIRTTR I 2530
sEHy, REFIAA MM siRNA 5 miRNA, XA FE A tEL RNA RE/8 111 B 3RER
RNAi #ii4iE 2, HhaiEp SR A0 £iAL4 miRNA, LIRS 3 EiHERA]
HAFFRIERIKE.

5511 ZASE 15 SPER T RNAI B ATTBREFE R EREW LG, FiRT —RIER



SRR B IIE IR PR, BiEERE . £ KET. 2R REET. REBAEEH
HERERMEMNZE. ERSBEAR. REASH T LIRS,

T TIANERERA, siRNA BHERTWERENE R . AW, ESMERLIeERFEH
FETER 5 A R R B Rl R . 28 16 FHER T 24k F B M 0 —1X siRNA 72’ 18 5%
ARSI AN . 36 17 BEES T ILERMH siRNA 16Y7 HIV-1 BRILBVE R,
BT E SRR

HS—ERE, siRNA KRR FH sk R LM 2 B, T ERRRT
FATX miRNA YR LR, NIEK miRNA g KRS FA 00 T 60~110 M
HRA & Jerifk, Badit— S mREAR N 19~24 MEHFROBRE. HAT, AL
H %5 B miIRNA A 1000 24, B @S ER REKFPRTERRARE, NMELEFM
MR EBEEREM, iU miRNA IREARFFBHFENEREROREAE AT, £
HA 3 BYHREAEKRAE miRNA £ik. LR SERMXCHBFTIHERE. 5B 18 HME 20
EEEMLE TS5 miRNA HEE, AP EAA M TR BRPLAARMELSS T, F 19 FigiE
T RIETHE T miRNA R {LEETE KSR ] BLREAE BUFE /MR N IR EE M RIE. & 21
BRAR T A miRNA BB ERIFR AR . ERF—F (3B 22 8, ABLU4IME
19 BelAbl B &3 EH G siRNA BN BT E - MERKRM AR ELE, HRRVIER
sIRNA %4, AWmMA R FRHART RNAI 2P A KRS

AFES T3 RNALL FEEEE ., REMGEIGTSEOEBWHIR AR, #Ib, ¥4
AR AN, RAHEEZEIIGEMXE RNA KR —NRIFRIGKRA RS Z 25 .

55, BRAABGAA M TIRANES, Bif%ERIHE Anne Dybwad 7 TAEh HIH
HEI, BRiEARY %558 John Walkers IR AR S 5E,

Mouldy Sioud



ETRE

F1E ZRAFITEMEEDITNS ZEFEIN siRNA F5)
Shigeru Takasaki

T I RNA (siRNA) S22 A T W 7L 3h 4 40 2 3 R ShEE BT 9, EAEER
DIERIRCR A —., BRIEARIRIE TIF L TS APRMER siRNA 3 NI 358 ., HAR
MR X AE AR AN AR MEE I = A A S ) W 2L B D B BRI A siRNA B4, A E B IR B840
TEHER) siRNA ISR, JFEE T Sefs m b o KA R A BR T — S i s O
R siRNA R BTHorE . R T8I KR A BT 8 R B B A ST M 48R R (SOM) 1
Tl B R MBI R (RBE) . fEHEF T 0iE D, MAIT e X h—RE T BEHER
PER B A S E LR R E . T LUE oL PG BOE 8 i siRNA 594 80k A K Xt
FEHARTT 2 7 R E HABUR . ER S IR S B E R REMMRE R B UIAE, AL ik
IR AERY SIRNA. ITAREE R B X Bl 77 55 % T ik $2 19 1 21314 mRNA ) siRNA 751
WA .

F2E WHAXRERREIRF siRNA HFERD
Mouldy Sioud

IN3F T RNA GGIRNA) TTEZNFEAN PR BRE R AR RACENE
4L R H A L RIE B siIRNA — A S e K ek ifn], [EEBFAEN 0 siRNA 3 Al
WAL S 5 A s . BRIE BTSRRI sIRNA 25 oll #Z & TLR7/8 5 5@
BTSRRI TR N TR E (IFN), fiAEMBEE T, MxEA. &R
T BfbRF 2, KRBT RNA fHER . FILEE R IXME ZEIEERBRNRE.
MR BE G A, KB4 siRNA FRHIRESDURER T a9 RN Z AMF SN, BIFHiB e
. Hk, siRNA MIf RN & B BRAR 2 — 30 B % S sZ R4 IR H1 siRNA 141
il I P BB R R T k. XA A, ATH 2'-O-B 3L PRITEE 2 546 1 A PR 7 Sf k¢
HARSERY, AR, 2-O-FEMIK T RNA R{LAER R BiE TLR7/8 HUsGE 1%,
T ELAERRAR YRR 7 . R X Pi & fh RNA #7& ) TLR7/8 (5 S, & 2 - EIRFF =i
i) RNA B siRNA XU R A B 5 09 30 S 05 & 45 4 8 TLR 289 F 88
DRI, 1 (ol FH A S LA 3B B By UL I U B8 . AR B S M 43 —F R0 K F i 3R
I RS RNA BINLH 3 T — R 51 R R A &/ b 885 K Ak G 588 38 3R 19
siRNA i% it 5K # .

FI3E WIPHMR K X EZREE siRNA 1Y 6 HiX
Mouldy Sioud

RNA F# (RNAD E—FRROIEFEGTEVLG . ATHTHYHF L. BAEERIAL
AN TP RNA (siRNA) #aed i fEm AN SR AR RN ITEHAILEITA
MM, (HEARNL S 2GR RN ORORE 2 FRRRZ —, 78X S50 [ R A



S OREE RS R — R SRR I MR A R R T . RN A A A
AR ) 2 B FE DRl ik /N B B HE A 5 B sIRNA BT vk, 8 B o B 3 6 M I 2 PR A A
PRAML. ARFEIHE T SIRNA S SRk 05 58 BAR - % 1 X0 10 00 141 0 K% B B LI
Brall RIR P RIS IR B, RIS B0 A 81 MARE ML AR B SC P2 o (R 18 B0 () 4 S 45 45 i
TER 240 ML P 92 T 4 e S S 1) SR AN LR AR PR R

$4E RBATEBEL2HSUEEITNBEZKER SIRNA IS
Fumitaka Takeshita, Naomi Hokaiwado, Kimi Honma, Agnieszka Banas, and Takahiro
Ochiya

RNA T4 (RNAD 22—k ik G R H TSR, sEaEshdRhirg
Nkl A ZHREEN . [N, @t RNADRITBREERMERE 2R B —1
e AT R B Rk T s . i LR SEIR RS R/ THE RNA (siRNA) Al HFRITA
KPR . SR IR TP B B R B Qi A4 siRNA 435 AR AT DSHR ) 2 2
AT . IR, VAL sIRNA AR A R E DR S B IG T A sIRNA (0GR, A
R T ARG B AR 25K IR H (atelocollagen) iZZRAY siRNA 7E I &
Shh I ROR .

HES5E SiIRNAESRITENE
Anna Moeore and Zdravka Medarova

RNA T4 (RNAD Uy g & e 2% — 2 W HE /T RNA (siRNA) # A HiR
A MG E B DURSCEM F B, 7 TREBEARBHFHE rX—FK, ERAKRHE
. nTEEEMERBENMNE . ARGAERAE TIA MR B R HAE siRNA i
BhoyE AR, E8FEENE, FEXNEE T, JLPFEREEH XEEER, EEITTH
TR ) oA S R TR R

FO6E WMHARHEEINSA siRNA EBRENHRER
Olga Mykhaylyk, Olivier Zelphati, Edelburga Hammerschmid, Martina Anton, Joseph Rose-
necker, and Christian Plank

AT T TR IR RS . DR RSNE A T8 i a /A T3 RNA - (siRNA)D
45 VR iR R sl T A oK JORE B 4 R & Wl i BE N A = 0T R sIRNA S5 A 7L
EhYMEREAINE . X LR B o — R R A R . AR, FRATE Se ik anfe
B RBEMEPURRL T LUK sIRNA 55 R S Y PRt oc s X R, ik, BAERL2—4
AP AR RENE sSIRNA FE U5 A ) B S v R i M RORLF R B RO TR) S 1R e R . e oh,
AR TR A REVENS R sIRNA E 44, BEF UL T IR R PR 2k B 0 40 B v o 1 45
Ve, SR RESY P MAR A RK——INF-7 K, w3858 H7E Hela 4088
AL R GTBR AR . A B TR R (Ve TAR X T 45 b 440 B 28 2 o 075 06 B30 A A s L B LB Y
Kb FLIAL siIRNA K R W AR KRS HME.



%8 7% TransKingdom RNAi (tkRNAi) ZEARSM DR O OB BB
Shuanglin Xiang, Andrew C. Keates, Johannes Fruehauf, Youxin Yang, Hongnian Guo, Thu
Nguyen, and Chiang J. Li

RNA F# (RNAD) £—7E mRNA KFPLERFE R I H BPLH . X Rl 72 2 4k 1
Bhgsg, FEEMEY AT EREERTHN, HILESRTFRE. EWRERE
JREIVERETT AL SRR N AL MG BIFT A & AT . SR, 04l & 3% RNAG >
KEPEFEEIHIGE KABhER. HME R T RNA (siRNA) RABMGRESY, F AWK
HIRCEBR, HERNEUBRERR . SBRXE— S, s, KPR meIri
& sSIRNA M AARTE. ok, FATHIOT ST 7R o 36 75 7 B8 ol 3075 T L 3h 40 Al
FH) RNAi (B TransKingdom RNA FT4; tkRNAD ., XHMHFFEEILMEBELHAEEE
MINERYME . B5G, BRLAITE 7 S50 A X B AR R o — N B8 E MR shFn ik iy
RERETIRE R, FEEWAIPERER N SERENIIREREE RS T aE. SRTAIBAE
R ERMER R SEE—F, RNAISUET LIS . 6877, #H. bk, Hik, dE%
IR B VE A A EAR A IR R L 2B EHESE . ZEAR K RNAL I RIGIT 24 7 5 8y AT
AE. tkRNAi & AT HEER siRNA T AIRIER, JFaT BEBY IR B2 A siIRNA FE78 EA N =4
B9 R A SR .

F8E FRYANHIE sIRNA: — 1 SLEEIEFFHIF AR
De-Qi Xu, Ling Zhang, Dennis J. Kopecko, LifangGao, Yueting Shao, BaofengGuo, and Li-
jing Zhao

RNA THERIRIIBREF & 2R —DH TS TR, JFRIEI7 R A 8.
SR, BOMEDEE M AR 5, RNALTEIRYIT MR BAKIR B8 . T7E siRNAIGYT7
B R PR R LR Hok B, H AR siRNA BX AR S B, Lingl ik
AR S 5 MR AT BRI, 23 siRNA gk g sg A= 47208 AR FE 60 40 e 3k 45
SRS, AR BRI RIEH K shRNA SFoR SEMW S L sIRNA AN AT LIZE S 4 O, R,
RO AR M AR, sIRNA sUZh F T2 BIG T AB T AR Hede 4 . 2 5P LA A ot
Rk EMAN RGN, Dk, WSV R B E o B AR TR L Sh M A M R B X shRNA
FkRL, XF T EEERSNFERNEER TREIROBCR. BRREEDTTRERBRFLERK
H. MEIEEREMNBTE NS ER A RAR G R . 23 ETRERSER TR E A
kT RRIEABENSUER, UM FREFERRTUMNE Y. AT I 480055 40
FESRAE TR YT TR R B 1) S AE RO R IX R R BN

HoE PBEERENR siRNA i Eee: JiIxt siRNA FF 5 i 4L 52 15 i 3k il 20 B 58
i
Kees Fluiter, Olaf R. F. Mook, and Frank Baas
R4k RNA (dsRNA) 1+ FH4E e B ILE — it R A ILH. &
miRNAXFER /M F dsRNA, AR K FRE P —F EEEEVH . Tom Tuschl KA
IAZE JLAE T 52 BRIE FF G i f N TR 0 S R TR AL B 3897, MATRML S m ks sl 7 —



KA 21 AMBREERI U RNA (siRNA), 0] LATE AR B 40 ML B B RE I 0 B0 18 00 T 3 ) 3t
&Ik, siRNA B A Hr 5 0] 28 A8 A8 5L N T 5 R AT 80 2480k B/ R i r By i F B2 .
SR, FRMBIFRD, siRNA FETLAE N 2RI R m R IR 2 BER5 . Horb— S ja) 3 Hh A2
Pl T, WAEMMIEIA P Y RNA BaE M. BI¥ESON . 5 W% miRNA Ml E 4
MAEY dsRNA MR, siRNA 4k 27 08 i 1T o HoBk S X s BUVE . W0 iR A 22 1,
PRSI A B X FEE AT B/ NS FE B U T e KRR BEROU /D BIE . A B RA PR R BT
RRAZM R sSIRNA 7EARRIGTT VAR AT R RFR .

% 102 miRNA #0 shRNA /) pSM155 0 pSM30 RikFHk
Junzhu Wu, Akua N. Bonsra, and Guangwei Du

miRNA 7E R B FF. MM, T, MENSEAESESMAEERPRAEES
fEF. RNA T4 (RNAD) 2 —Fh 40 M AN & B AR <F 00 78 5% 5% I T8 3 25 [ I 3K A B 1)
miRNAR @ 1 5 # 0L R 176 /E . RNAL f#  R B 88 7= 4 /0 & J 458 RNA
(shRNA) JnTTIREIFEE siRNA ik, TR HIHGE K2k, siRNA 2ARESH I1F
6 U miRNA ZEIRFTERS k. FfT8 BRI RNAL #4K: pSM155 Hl pSM30,
XA R T B 2] miRNA 00 T RNA 873, FiiHFs miRNA B FH& RN
EFFPEM miRNA W RRE, IEWARYIE miRNA 4, pSMI55 Fl pSM30 Ay 1E A]
LIRS EN B REE G RE . MH, HREHIOARC EGFP t R ANH a9t m 15
B TREGE. BTREARE Y EEEIH A miRNA G RERE THHN T E, AR Tk
B A TR R A IREA miRNA 5 shRNA, TS ENIFRRERRENEE, Hitioixk
PR TERI DL HHE .

#£11ZE FsiRNABEEEE
Olaf Heidenreich

YRR E T ST 2 IR R S TR A A A A AR e A ORI R S R ) i 4
AT AR EMFRIEA. Il 58 A3t b+ Pk BR B &4 B8 T 40 MR & /F A i 2 3K
AIel & % . E T 9 TR AR A B FT RIS A B P RE S Rk BT AT RO IRYT SRR SR AL
K. AR AREAR, AT, EATERFEEM RN EOER S AW, 1L, —BIAh
FEGE R/ N T R B0R M SR B R R R FiRdT. e, %R F 1 RNA
FH (RNAD ik b Mo 3R g vh A ar st LN RE Rt 17— 308 AL BT IE 5,
T, XFP AT AR B R R, WMITER KRR B3R 7 Ar 45 5 ¥0AR 45 1 B 4K
B, AW SRR B 5 AR siRNA e #l i 2 H . ReBl2 RNAI J7 iR
Pl MR . 515h, AR RGEH siIRNA/SshRNA AYIE X F R 1 #E RNAL £2R
75 5B L/ BRI R s A .

£ 12F HAsiRNASEERSEARZEMNEEER
Seyedhossein Aharinejad, Mouldy Sioud, Trevor Lucas, and Dietmar Abraham

iR 2 vy SRR 0 A IE AR AL R R Y, IR AT RN . SBR[ BT AR X



RYEGICANN CONE REARNED) . X SE AR (8] S 20 43 S5m0 MO AR VR T, TR U B4k &
SR, B, Vst E e A S EE RN T 1 (CSF-D %%, mieRidk
SPFE SRR, T AR AR A B AR 1 AL B A A T S8 e £ g
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Preface

RNA interference (RNAI) refers to the process by which dsRNA molecules silence
a target through the specific destruction of their mRNA molecules. Subsequent to
the discovery that small interfering RNAs (siRNAs) mimicking the Dicer cleavage
products can silence mammalian genes, RNAi has become the experimental tool
of choice to suppress gene expression in a wide variety of organisms. In addition,
RNAI has also become a method of choice for key steps in the development of thera-
peutic agents, from target discovery and validation to the analysis of the mecha-
nisms of action of small molecules. To date, several strategies have been devised to
trigger the RNAi pathway, cach of which is adapted and optimized for different cell
systems. Although the technology has several advantages over other methods, the
specificity of gene silencing is not absolute and there is a danger of off-target effects
and activation of innate immunity. Also, strategic success of therapeutic siRNAs will
depend on the development of a delivery vehicle that can target pathogenic cells
and from our understanding of the biogenesis of microRNAs (miRNAs). The pur-
pose of this book is to provide readers with the recent advances in siRNA design,
expression, delivery, in vivo imaging, and methods to minimize siRNA unwanted
cffects and use in patients.

To design an effective siRNA, one must consider the base composition of the cho-
sen site and whether the target sitc will be accessible. Chap. 1 critically reviews the
published design guide rules and presents new statistical and clustering design strate-
gies that arc useful for selecting effective siRNA sequences. If the chosen target is
an RNA virus that can mutate rapidly, one may consider to target conserved site
sequences and/or to combine diverse siRNA sequences.

Recent studies indicated that certain siRNA sequences can activate innate immu-
nity resulting in the production of pro-inflammatory cytokines and type I interferons.
Morcover, siRNAs can also silence the expression of unrelated genes, a phenomenon
known as oft-target effects that is mediated largely by limited target sequence com-
plementary to the seed region of the siRNA guide strand. Unfortunately, the current
tools for siRNA design (see Chap. 1) cannot eliminate all the potential unwanted
effects of siRNAs. Chap. 2 offers valuable and detailed description of how to eliminate
siRNA unwanted effects, including the activation of innate immunity and off-target
cffects. Also, it describes siRNA-based methods for enhancing tumor immunity.

Notably, some of the main challenges in using siRNAs in vivo are the delivery, tissue
rargeting, and monitoring of siRNA potency in vivo. In vitro, siRNA duplexes have
been delivered to target cells mainly by lipid-mediated transfection or via electropora-
tion. However, these methods are not broadly applicable in patients. Approaches to
improve in vivo delivery of siRNAs are currently being pursued using nanoparticles,
new lipid formulations, and receptor-mediated targeting. Chaps. 3-8 describe new
formulations and strategies with promising applications in vitro and in vivo. While
Chap. 5 describes the first multimodal nanoparticles to deliver siRNAs, image siRNA



