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oo O|E 7HMSHY| ot o8] A& & 53] XSEQ 2uE HO0|= RNAI A|2E
2 Meste o EEe B ARE0AM siRNAZF S2tA0/E DNA(plasmid DNA) AlA
HE S shRNAE AN YAHE £ AS0| HHRLH2 shRNAE LEHE O Z RNA pol
9| F o

Il ZE22F(promoter)f| 2Jsf LHE|H, 21-25nt Z0|Q] A2 UL FEZE JIX|=
RNA A EO|Ct Pre-miRNA2F SAFSHA, shRNAE exportin 50| oJsff SHOZEE A
Lt7tH, Ol Dicer0 2|8l 23HZ|0f siRNAS| #+Z=E 7tX|H ECF. shRNAZ|
O SIS EM RNAI X|EX F0f0f HO|A HIHE 7|Htez o MY SO
Of 7H&E == UARULCE HiO|2{A HEHE O|&SHH 7|EQ| H[HIO|HAK RNAI ©H
of AM Fa3t F 7tX| EHEQl HZsXel MU M X|EH0[X| Zot X
S BHE T = AJACE RNAI X[EHX AF0A HO|2{A HEHE 0|83 CHEE2
¢ 512 FZ OFH| ' HIO| 2 A(Ad), adeno-associated virus (AAV) % HHE|H}O
HEf(vectonE ALESIY AL, FE &, oF&H, ot et AF E
g Hol2{A ZY St 242 Yo M0 FCH. 0| Hio|Z A
22 7|ENX] O|8EIAE Holg{A T MEM WHOIAM O otHE ez & ¢
5 Ao, HolZjA wH (HE[HO[ZAS| AL 2T (envelope) FEH)EHHEOl
ZQF Ag EfZlo| B2 UFE Sl FHEHA HEHAN A0 0|F RETL £

O|Foz HIStY| 80[5t7] WZ0 RNAI X[=0| 7t BO| 0]&
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OfEf|.cHFO|2{AE  Adenoviridae  Ib(family)ol  &3t=  H[QEE  HO|2{A
(non-enveloped virus)(Figure 3A)E, d& |HAL X|=0| XtF O|&EICH 201037t
OF sioete 2o RTA X2 HEO| 25%7t Oth|HiO|HAE 0|8%H ZO|RULCE. Of
OcHiol2iA= HY 2 37| (2645 kb)o| MH O|F7tY  DNA(linear
double-stranded DNA)YE FTAMZE 7tX| 7] {Z0 < 8-30kb2| 7 O|F 7T XHtransgene)
£ S 5= UCH. =3t Ot cHO|2AE 28t ME X 2G| s MZO T
Z4gE = A1, 22 TR HMO|RAXAE LSO, dH UM =2 F7ttiten 2
A EME 7HN Hio|Z{A HEE AMESHY|0f HTtSICle. OfH-Hio|2{ A& Of2
A MG (serotype)= ZHX|LE QIZIOM = 5382 EHEYO| LA}, LHNO
S 80%7F Z[a ot ©H 0|4 otH|=Ho|2{A0 HEEn EEA E0|H
BQICH® Ofh|cHio[2{ATL &F ME WE S0{7t7| YsiMe HA H
HO|2{A A CHEE(viral fiber protein)O] MZE BEHO| +=E8X|2t ZE
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human OtO|=HO[{ A EFA@1F CD46, CHE OFH|HEO|2{A FH D} coxsackievirus
adenovirus receptor (CAR)). O] =7| Zg O|2 OFH|-HIO|HA HEHO| penton base
proteinO] =F MIZ HMO| integrinit F=7tE2 ZAYUSIHAM HIO[HATE NZ W= S0
A ElCHO,

|IEE
rlo

X=X Ot =HiO|2 A HIE{O| shRNAS EAMSHA ERZ M=o HESH= &
A oA SOt AFEEIOf L o2 giES %3H X LHO| A EESH OfH| k= B}O
HAE RNAL XA|20] 2atdoz XS 4 QUCtd BAsta QU0 ofef

BHE M
Lf A= 20020 HEe YSEJ}=G, OpRA E0 —1 B-glucuronidaseE EtA2 =

St= shRNAE EMXfSH OO = HIO|HAE HHME(V injection)Z= I 7t ZZ0|AM of
G CHEREIO| HIB0| E0E AS SQAHOEZMN O =HIO|HAE O[2%H RNAI x|§0|
JtsdE ZQISACt ESE 2007E VEGF £0|X shRNAS EMR|SH OfhH|HPO|2{A

AL OpeA 20| Mot Zup Mzl Hitild 8 FME MY £ 9182 Ll

SHX|EE RNAI X|Z20|A| Offf|cHiO|HAE o|8Y I 7tE & EXE & dtit= gt
B Al SF0A 23t HAELZ0| R & = UCH= ZO|CHe, Ofh|l-Hio2{A HiE
HAN ZE(complement pathways)2| Oi7fX|(mediator), EH S QIX}, toll-like
receptors (TLRs) s1te| M2EEZ &l wFo MHEY BHA X A(innate immune
system)E ZISHAZICH? T8O Ot cHO|2{A HEO &8 4% =3 AU
OfHf|:cHFO[ A & M|(antibody)2| EX FFet 280 2N Z=27F dEH5HA &d3t
0o MR e 4 ACH4 £ TIR2 W TLROL OFH|:-H}O|2{AQL HEHE QIX}
=2 2430 MAPK 3 NF-kB ZEE Zd3tAl7|1, O At ES/Y AO|EFe
(pro-inflammatory cytokine)dt #2279l Bt (chemokine response)0| FEZEICH>™,

rrJm

HIE|HIO|2{ A= Retroviridae 1h(family)0l =£3t= 2I%E  HHO|2{ A (enveloped
virus)(Figure 3B)Z2, ¥d-=dTHL7IE RNA(positive-sense single-stranded RNA)E &
MH 2 JtRICH?, dEHO|g{ALl YdFo2 & Ll HIV-19] FHH0l= £ 15749
N7 CHEAS FAGShE 9702 2E 2|Y =2 Y(open reading frame, ORF)Z} H}O|Z
A0 M= F7|(life cycle) X0 EL39F O cis-acting element(long terminal
repeats (LTRs), TAT activation region (TAR), primer binding site (PBS), splice donor
gl acceptor sites, packaging % dimerization signal, Rev-responsive element (RRE),
central & terminal polypurine tracts (PPT) &)7F Z&t|0f QUCH’. HHEHIO|HAE =
Z M= o ZgE £ RNA FEME O|F7IE HEfQ| &tEX DNA(complementary
DNA, cDNA)EZ =EX|5I0 O|F =F M=ol FHA LHO| Se(integration)Al7|= &7
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2 7HX|2 ACHY. ol2{et £E3 HFLE H&0i, HE/HO|2{A0| RNAIE MY 4
? =5 MZEo REUMet &M =MEIHA XE5He U 5 207t #AE &+ U
CH®. Eoh HE[HO|H A= EHSHA| = MZE 2O ofLat 2EStd U= M=Z0|=
2oz AHEHY in vivo BTN &, & 2t =Y MZ § Chaet =20 EX)
St= HIZE M=o 283 e &= AS0| =AU AR, E3| HE[HIO|2{ AT} HIF
g MZ T oLl UBMZE(neuron)f & #ZE =+ Utts E&= O[EdtH FeF
Af(stereotactic injection)it Z2 k| =X F0 BN 2 SEI0] | £ Heof

CHst ZutEOl X222 AFRE £ QICH0 L X38l0|H & (Alzheimer's disease, AD)2F Z
2 MZBEYYEHSO| Z2 amyloid-p HEIOIEE dEA|7|= B-secretase (BACENE
EtAC 2 St= A7 7t ROl FAL[RUCE HM=Z AD 0L ZEO|AM BACETE Ef

! = shRNAS EXfet HEHO[ZAE FOoh Zut CHE F2E 80| BACE1
o etsig MIXoZ HFE0| ADO| X|& 7HsMHE HMA|SHSCH .

In

T
mot

JgiLt Y|O|E[E(native) RIE[HIO[Z{AS| HR SFO0|M Mot EEE R
X7 W20 =X FEA X =0= 2EAS FHUXANE BF HAHSI HO|2{A

H 3 A, TN 20| E=HQl trans-acting element?} cis-acting element
2+2t CH2 HEZ 22|39 HZX M (non-replicating) HE[HIO[2{A BIEE ARESHCHY,
Mo HE[HO|ASl A2 =EAQ 4749 EZtADETL =& HEZE, FHH|
X FO|RTAE Y = U= 1712 #EHeE HEO[2{A 9| 17| F (packaging)Of
2 eX=E0| RGYE 37Hel Eetablez FEEY QUCE O] 4749 EEfx
HEK293T cell0f ¥Z&3Y(transfection)et Zuf, HIO[ZH A YXA7F &2 H7HEEHY

(=]
10A8~1210 infectious unit/m)E HjLHO| ZHE|ASS ZHQITHC}H,

o

o =
[0 | & ofm
Hu mu r oo o mu > 4

AAVE parvovirus dh(family)ofl £5tH 2 48 ZZH|0|A(kilobase, kb) 37[2| H|Q|
OFy CHATJIEF DNA HEO|2{AO|ChFigure 3C)*% AAVE J&F0| XteXo=z ZgL D
1 fHzEs HQEEE UK e, OfH[cHio|2{AQF &/ ZEEUS AT S4/0]
7+s3ICE2. AAVE] ST H|0f= Rep(replication), Cap(capsid), aap(assembly)2| 37}X| &
A2 [EEO A=, O RS2 424 35372 ZE2H, alternative translation
start site, splicing0l 2|8 X|& 97tX|o| AL AHZO0| BHSO|E = UCH2 O] MEE
2 78N =54 S mi7|do Hast §oE +X2| inverted terminal repeats (ITRs)
MY ALO[Of 77101 S0{7} UCH?2 Rep FTAtE FTAM Sx U mf7|Ho| &Host= 4
Z 79| CHEZE(Rep78, Rep68, Rep52, and Rep40)2 Rt QUCH: Cap RFHAIS &
2 3359 HiO|gA AIE Tt ZE(viral capsid protein)(VP1, 2, 3)0] HSO{E == QU
OoH, T 60712 vp CHHAEO| AN H|E (VP1.VP2VP3=T1:1002 ZTSI0 O HXK
(icosahedral) #Z& O|RHA WAIEE HMTICS. aap FHXHE assembly-activating
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Aen, O] HEHEHMAZ WAL ZF A0 A7{E E(scaffold)
=ICH3, AAVE A 1139 EXHHMAVI-1)CE 2RE|H,
ot 49 50[d0o| Cr=27| MZo| X=zH 7HE Al Ep2A
UCH2. XZHMEZ AMEEl= AAV HIE O] H HtO|
Sted AAV (recombinant AAV, rAAV)E BCHZ A3, O]
2 g SIS HALZ|UCE Rep THHMEO| 9l= rAAV HIH
Atolof EFZN MOl 7[0f E0{7F U= Bl H(closed-circular)
YEfZ THE = QUCH ESH AAVE 7|28 o2 ZFMES SHAO 710 S
2 S22 S42 7M1 UCHAIEOL OFfA9] H2 0.05%, QIS =
O] B2 001% O|sh>?. rAAvV HIEHCO| A2 Y™ HEHE 7IX|7| HE0
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RNAi A€, terminator €2 &[0 or, ©AA S
gy =2 $TECE Y{n[H st ZEZHE AMESH I OE CMmVv
(cytomegalovirus), EF1a (elongation factor 1a), SV40 (simian virus 40), chicken [
-actin, CAG (CMV, chicken B-actin, rabbit B-globin) 2| ZZRZE7t QUL SHO
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£ SO/N22 Fuste Hol Jlosis offH +8H| Tl £e A7E B U

S{ ML AAV22| B% fibroblast/hepatocyte growth factor =&%| %! integrins aVp5,
o5p1e= O|85IH, AAV6LS| B2 epidermal growth factor +=&X|E, AAV52| 4%
platelet-derived growth factor =&X|& O|&%3tCH= rAAV HH Al AAV EHY & E
FotE 8 8N Mz=F 12{5tH RNAQ| Etl M= % =% S0[H MY &S

o2 Y 4 ULk

—_

olof OXIX| &1 rAAVe| EFZ NI 3 Z=Z EO|HES H&A|Z|7] vt A7 A
20N MER AAV B X|(variants)S &FOfLH

& 7‘._|°”E|919 B Fd = T P e
= 3 Zo 553* HAE MEO| Ch= HHE|RACPS EDE capsid shuffling, direct

evolutlon, random peptide library insertion §2| =g 7|22 M 7|E0| &
22l AAV EHHEO| CHE S Bttt CHdst HAKE THSOoILACH.

X2 29 YHE MY S A|(Leber's congenital amaurosis, LCA)*®, BY &8
),

(hemophilia B)*, X|ATHH X|HEsiEA ZES(lipoprotein lipase deficiency)® &2

22| Ay AEM rAAVE X EXMZ 0|85t T2 X=X duE 201 Ao 1
Hddu 250 O == QUACE ALt 2006 shRNAG| 2fgh 7F = ZX7t
f=E|QU3, AAVB-shRNAS 8% £0ioh oAt AWsts Ha Zitz =ag ot
UL shRNA°| =d2 871 Ex 4=3T0 SEEX E=Cf Elhert 2 FFTSO

[

—/

o
O|5tH AAV1-shRNAE AtESIYS M OrRA0M HE 40| BELAS HO[ZA

lo o

£0l 82 E0/7/L 280 X2 HEAS ME8H HE =40 &atEE2 BEOF
g HOlE 0|]8E= MZ L shRNAQ| sZ7t t8HA =

e
CH2. A0 AAVZE Ol2{st S
Ot&Of| [}2} Dicer H RISCE &%t X2|(processing)l’'d0| shRNAS| K20 ZEtx|H|

oo, 22 222 M2|E= W2ld(endogenous) miRNAE LN Z MA X2 k|0

MZ =40 Ldst= A2 O CHFigure 1. AXMZE 9| QAXtQl Ago 2 ETH

RNAI ZE0|AM ZoEICH= AFYO| SIS R0 2t AAVE Q5] LiEfL= ME =429

HZHLZ0| YSEIACH

POP

SRR AZHH FASHA|, AAVE 0|83t RNAI A=
M= BE-sst Fskoff-target effect) 22 Qg SAM0| izt o~ QUCE AAV-shRNA
2 gt 2ttt dol el = SiLb= Dicerd| 2|t HIEFEX shRNA HETh

H
(noncanonical shRNA cleavage)2E, O] % 5 2 3' HEh 2|X|(cleavage site) H

= YoM dERE et
(e

siRNA ZO[7} ZetX|A E|0] HEO| Efet ME= CHE = E(heterogenous)et
siRNA E(pool)0| SO X|A ECH*. StX[2F o|2{gt R4E0] HMZ F¥=st ks
2oz & UKo tisiAM= OofA it B2t gtk A8oE =+t O[F XI5t
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