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3D8 T 7t 7§ (single chain variable fragment, scF&-DNA |7}
aA= FFEA WS zk= MRL-pr/lpr A7bde) AAeA Eyd Az
A=A, Z]Eo RaE e F-DNA A7t A3 AdolstAl ss-DNA, ds-
DNA, ss-RNA, 18] 1. ds-RNAC|E ik A Do #A glo] Aate] 7h4-2a sk
gAo] Stk # AFo|A = 3D8 scRv Al SAF 7hE3 (nucleic acid—
hydrolysis) Zull Ao Z73te] RNA Hlo|g| AQl F3A FuUd wlolz A~

(vesicular stomatitis virus, VS¥) thst &-violej~ G35 HelLaAlzolA 44

]
Ir
o,
off

Hoxg BAMET AAE AX3F 3D8 scFv ©@ALS A7)

ofj
)

HHog Yirz Ad f9421 F vSV (MOI=10)2 ZEAE S o, vsv 9
A G o FEAIA As|7F dn]Ad AolA] #EH AT =31 3D8 scFvE
AdFFor W= METE FHste] VSV (MOI=0.1)= HAAAS o,

FAE EAN A Ry Hl@sle] 40%d%= VSV 9 G W g
Aai7h, oA F AFelAd 1 x 160 A5 wpolHa JAHA As|rt
BZE AT g3 A EFo| wEEE 3D8 scFv 7f AR S
A8k, vsv zedel o8 fFEEHE IFNBS] do] Hela A9 frAbgh

Fror v AeHslens gnpolels avrl 3D8 scRv o HAb7bEE
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LA &

DNA ° ZA3gsli= 3-DNA A7} &4 (anti-DNA autoantibodiesy DNA o]
A5t dmz o] Z53 FFo|u (Stollar, 1981),0] 52 ss-DNA (single-stranded

DNA), ds-DNA (double-stranded dsDNAJ-i= Z 3-DNA o A&1d o7 Agteli=

i

o173

flo

Holi= Zo7 Hiyol glt; (Jang ¥ Stollar, 2003). 3-DNA A}7}

A ke AARA A

ot

A AAE TR 3 (SLE: systemic  lupus
erythematosus)eH#l == Al SLE o di%4d TE%d = 3kel MRL-lpr/lpr
k2ol A A el Zlo] BEESGIAL, &-DNA A7F Aol #et ATt
A7bE A gkeA1e] WRlZ[de] HFFOE o] FojA sttt (Dubrovskaya s,
2003).

o]

1986 W Eo Awoz &Al Tl asAd 7|Ee 7t 2= 9

Mr
o:h
ok
rir

= 3-A] (catalytic antibody®=+= abzymeYy} X.31% $l3l (Tramontanos, 1986), &-
DNA A73A FollA dF7F dib7trie 4 2be SmdAds Aol
1992 o] xS0 & A WA (Shusters, 1992), AF 7151a = d Ao
tfsk b AstsrA]l A7k A& E QI (Nevinsky ©F Buneva, 2002).# 744

3-DNA v 33k A+t

rir

o3t APZFA S A3k gkxpel Qb dH,
Tl A Fegd tEFE &4 (polyclonal antibodydll o 3t X .17 (Dubrovskaya's,
2003y} 9lom, dAEE el BV04-01+= BVl 97)7F B3-S ss-DNA == ds-

DNA ol A3ste] 7hrtslists s o] S50l Hil% ATt (Herron 5, 1991).



B Aol th/del 3D8 scFvE-DNA A7} A= FFA HS Z2H:E MRL-
lprilpr AH7H A A ddFEoz Fajd Axs FAZMN, 7]Eed v
o2 3-DNA A7F Al 53 AJolshAl ss-DNA, ds-DNA, ss-RNA Y2 ds-
RNA o= &4k Aol #AIglo] Ajete] (Kwon &, 2002) 7Frdalste S
HolFQlth (Kim 5, 2006).

=

ol
i
=
i

&-DNA A7} FAl= ofyX|RE SAko] Ajste] ThEal
AW 2= DNase 9 RNase & &A7F glom, olg st &4 FolA thiEg]
RNase = &-Hiolelss &l ek A+7F B ek o€ =%, RNase A
superfamily o &3l #4778l (Rana catesbeiana)d A Eo A 2] $H
Onconase (Notomistds-, 20000} 4] F &4 #2]s BS-RNase (Bovine Seminal
RNase) (Lee ¢} Raines, 2005F H9 leukemia A4  HIV-1 (Human
immunodeficiency virus-type®) 5215 90~99.9% oA gt A7 Bt

(Youle 5, 1994). &3k RNase P (Kims, 2004) = HCMV (human cytomegaloviru§)

Aol M = wpolg e ZAEHAS o, HiolElAe] TS ARNAT7 AL
glnlo] el A Mo]| E7}9l (antiviral cytokine®!l <1E]H = (interferon, IFNR] 23 o
ol&] AakztE3l &4de] 2= endoribonucleas€! RNase L2 r@o] L)
(Stark &, 1998; Zhou's, 1993). RNase 1°] &2 OAS (oligoadenylate synthetask)
od] FHEHI, OAS 2 AL <AFHAE g3 fFExH= Folth. tEo
vpol g A9l HA Ao AR ds-RNA o ol& 2FHo] 5% RNase L 9

Tx7F Wete] @At o R VIHE0ld Qlol Aol EAEH= mRNA ¢}



Hlolgl A~ RNA & Ea&ste] d-ulolgi~ 35 UErt; (Ganes ¢+ Gregory,
2007). ]3] ¥ RNase L& =74 ufolg| Ao =3tx] %] ¢kAuk ds-RNAS A &=
upolg el s F-nfolel A EAJo] At JAE IS oS Edo]
FE%E T & RNase & exonuclease superfamily] 3= 1SG20 ©]
H %90tk RNA Hlo]2] 2l VSV, EMCV (encephalomyocarditis virus®l =53l 2}
Hlo] 2 A (influenza virus) (Esperis-, 2003) 2 HIV-1 (Espert-s, 200501 thslo] -
Hlole A~ A4S YeRAITE, DNA Hlo]g] <<l oldli wlol#{ A (adenovirusyl
gt G-wpolej s Aol YEREA] RS A7 Sl

Ak sl Sl glAINE 3D8 scFv A H dAEE dAEA -
npolg] A FAlo]l et A7 W EHSQITE Nuel scFv A& VSV (vesicular
stomatitis virusyl] ©dt AFsre] d-nucleocapsid Al =3 FAZHA in vitro oA
VSV o FHAIE A3t (Jean 5, 2005). olAHH GUFEIAE= 5F
Hpol g oA et g-vtolgj A &g YERAI T, Blolel A kgt xe] mig-

Jesolnz B4 uelds gAAH AW AFHSE kg ol

based drugp whole{ Azt A ghe] o 8l X 5o AREStaLA}t st W ARR

1 o

STEAE FEA Age W] flek miojgAa mwgo] xmAo] HAL,

Eao] By nvlolg] A Eo] g4, BE RESIESo] 1 wA0] Hglth = ¢,
35715 S8l AEEH= AZF AR vro]H A9 NP, PA, PB1 /A7 A<

SiRNA (small interference RNAE o =4 o 9l X5 g¥7F BauE 99,
HCV, HPV, HIV-1 9] Z2ol4 a3% wi H2ltl (Radhankrishnans, 2004).

T dholelse] EA fditel Wolzk AZW o ol Fatold s BAS



GEhlA Eehe BAZ ckm otk @A Fentele iAol wE AT
wpolel el whek Zkzk A, W9, 97, ALY AA} B BACA, euAEy
2

o w%e Mtk aey oled oISl Age 4%

N
i)
oy
2
g
tlo
o|\
N
L
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Y

=]

o]

o,
2
2

o

2
T
=
o,
&

2F7F W AIZE el A &Aoo R
UEts F-2-g-o] ket (Magden s, 2005).

2 ATeAE f7IALe tig 5014 glo] ss-, ds-DNARNAE EF
7britalish 3D8 scRv Ml ak A 9] g-nfolef A~ FAS xAMetLAL Blth o] &
et FAl® A 308 scFv BMAS [V F4 WHOR ZAAE YR

AAZI ALY, HER npojej A #E AlAEl (retroviral vector systen® ©]-&3}¢]

o

[e}¥e)
T
AN 308 schv fAAE EANOEA 3D8 scFv. . dAHOw

i3
[18{:4
o

e x5 g5st =, vold A 24 JAlads FAso Axd
el 9] e wRlEe AECA F-afolel A gdE B4 9@l RNA
Hfo] 2] A~ Q1 VSV & AFE-3}91 T VSV = negative-sense single stranded RNA (ss-RNA)
Hio] 2}~ % 4 Rhabdoviridae ] subfamily o <3}# N (nucleocapsid), P
(phosphoprotein), M (matrix), G (glycoprotreinl! L (RNA polymerase}] t©+4 7l
FAAZ 7K a1 ATk (Courtney Wilkins 5; Hong 5, 2005). VSV = 3W 9%
EfsE ME AHE F QoA SFAE ARG dig Asto]l Aa, AP

A EoAl apoptosis & UO7|= AEHH &3 (Cytopathic effect, CPEF
et oz gntolel A matE FHekeH &oldtths diol Stk (Isabel S

Novella, 2003).
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st Ao =3k How, dmfolgf A EAHEI Ul AT A it A=
A 74 AlE" vizE gloh. 2 Ao A= 3D8 scFv A A7 Ae

WAl ss-, ds-DNARNA & 7FEEaats FHuidide]l 7389 RNA

vlolg] Al VSV o digt mpolya s A e JFHoR
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I A4 3 3y

A. AX Wl D nlo]g A

¥4 MAEF2 HelLa (Human cervical carcinoma cell ligg) 3 A>xX=F
(packaging cell ling)] RetroPackR" PT67 (S1114)4 ¥+ Z}7} American Type Culture
Collection (ATCC; Rockville, Maryland} Invitrogen (Grand Island, NY).= -
TRt A E HjeFsh7] $13ke] Dulbecco’'s Modified Eagle’s Medium (DMEM;
Invitrogen, Grand Island, NY)}H#| o] 10% (v/iv) $-Ejo} 83 (Fetal Calf Serum, FCS),
100 unitsh? ¢] penicillin, 712 31 % 100 pg/ml 2] streptomycin (Invitrogen, Grand Island,

NY)S H7bete] AREsESlom 37°C, 5% CQ °] A olA] Hjokstsict.

x4 U9 HRol# A (vesicular stomatitis virus, VSV Vero (monkey
kidney cell line) Al ZHAAIA AATE = 10% (viv) $-Elel &%, 100 units/m¢ 2]
penicillin, = 100 ug/mle] streptomycinS 37}t vl A of|A] Vero A& 24 A7t
kst &, AEHjF S i este] Hloly A7 EghE A NS A

Hhole A 9 7He Z8ka 4] (plague assayy & 3te] 54813t

B. 3D8scFv A geid o] A A

ulg| gl ofol A protein Atag: 7} 3D8 scFvE Hd 3Fi= plg20-3D8 scF& E.

coli BL21DE3 (plySEyl @& g Azt 100 pg/mee] ampicillin?t 20 pg/ml 2]



chloramphenicot] 3% 500 m¢ LBHiA] o £33l O.Dgo= ~0.87F4] wjFs}ar
0.5 mM isopropyl 1-thio-R-D-galactopyranoside (IPE5 3713t $, 20°C 4] 16
AIZE Bt e 24 3D8 scFvid S fEskgith vkl AT §
ASE S =a AAsH] s AP S o] Hekal (0.45 pm), 1 mi/min =% IgG-
Sepharosg' affinity Z 3 (Amersham Biosciences, Piscataway, NJ) (2-3 ml bed
volumepll F3AIF T AHS 300 ml AAFHFE 9 (Phosphate buffered saline; PBS,
pH 7.2) % 10 ;¢ 5 mM ammonium acetaté-<] (pH 5.2)°.% A% & 0.1 M

acetic acid (pH 3.41 & A8 E-=A1F T (2 nl/fraction). Vivaspin 10 (molecular cut-

off 10,0000l &=¥ Ty} PBSE Wil HHEAow diEelE T o=EN,
|9 9 S w527l sAld, PBSE &5 89S WAkt

C. 3D8scFv &A18] AlZEUZ ¢

e

3D8 scFv @Al Szl Al UFE AR ddstr] flste] 17152 W
(electroporationg AR5}t IX10 A E5 15 m FHO &3 5, 425t
v A= #7832 PBS (phosphate buffered salife) 4|23k 5, A XS A4lR g
3FSlTh AME 3 Eof solution S buffer (Digital Bio Technologyg 71, $t=1) 10 =
A7betol AEZE ZoFaL, AEZE Fokl= FHo| AFE AAE =4l
w2} Alexa fluor 488 (Invitrogen, Grand Island, Nt 4542 %43 3D8
scFv &4 20 pgs 713 th Tube-EC (Digital Bio TechnologyZd 7], =)l

solution L buffer (Digital Bio Technology/d”], $t=1)= 3 ml H7}st 3, pipette

statiore]l A3t 71 T 1) Microporator pipette (Digital Bio Technologyd 71,



F=)E ol&sto] 10 wE FAAHA Wil 2) pulse voltage=1000, pulse

I F2 Al

ol

width=35, pulse number=2%71°=% Z7|E& 7}3 F, FH|
o3l AlGeA 1)~2)5 RHEslth
D. Confocal laser scanning microscopy

3D8 scFv} wd mE (9% 5x10° AEE "W ¥ cover glass: Y2 24
well plate &] welle] A 244171 &<t wie¥stitt. 71 o5 VSVE 0.1 =+ 1 MOI
(multiplicity of infection)® 7+ A1zl B 37°C, 5% CQ°| 3+7 oA njkalalar,
INZE Soll AR w2 agkel] vk oAl 42 U2 Ao R Ajeke
WA= A AT 1L 4T, 2% BSA(Bovine Serum Albumin) / PB® blockings} %3 th.
47T 9] fixation/permeabilization solution (Becton Dickors San Jose, CAE 400 0
A7bste] 208 B 4TeolA nAYAIZI F, Al 4T, 2% BSA/ PBSE 2W
Al X ekgict. 308 scFv @ AlE A=3t7] $lal rabbit-3D8 scFvd A& 1:2,0000. %
2% BSA [ PBSE 3A@lA well] 500 p# F7pste] 4TolA 1Az F3b
HE-3-A] 7] 31, 4°C, 2 % BSA/ PBS. 39 A Z 3 5 anti-rabbit-TRITC & A (Sigma, St.
Louis, MO)2 1:1,0000.% 2% BSA / PBSE 3 X alA] welle]l 500 w3 7}aho]
ATO|A 40% FF WA Z 3, ThA] 4T, @6 BSA in PBSZ 3l Al # 33t
Hlol A5 7&E37] A anti-VSV-FITC &4 (abcam, Cambridge, UK 5
1:1,000©.% 2 % BSA /[ PBS: 3]4{ajA wellol] 500 ul 37Fsto] 4TelA 40%

o

ZoF HESA| AT, THA] 4°C, 2 % BSA / PBS. 3 A5t th vlg] &H]3 slide

T

glass $1 91 mounting solution-DAPI (Invitrogen, Grand IslandY)E 3 ulE 3 7}5ko]



AEZE kst 3 FF AME cover glass& 1 9 E Y, wWYFo]E cover
glasst S 1 GAAA FHFZHOSFE scanning confocal fluorescence microscope

(LSM510, Carl Zeis, Thornwood, NY3 Al =2 #2519t}

E. 3D8scFv A L@WE Az

A EZvtole A wizl FA2 dd 9 @WEQl pLXIN = Invitrogen
(Grand Island, NY)C. 2 F-E 1393, A AN A 3|4 5 LTR promotor/enhancey]
ofsf sk FAAe] Ed 2 dEe 913k vl enfol Al (G418) AR FAAF
W )k, 3D8 scFv FAAS pLXIN off Xhol ¥} BamHI #|8ta A A4 H 92
Aedetz] o elell Zefolw (primen)s  AlEfStal HpE|E|olell Al 3D8  scFv &

&l sk plg20-3D8 schvE T3 S E o] PCR+ 3okt 71 ¥ PCR 4=
pLXIN “E]Z Xhol ¥ BamHl A&~z 37°C oA HFS A7l 3 3D8
scFv 2#12] ok 750bp 719} pLXIN o] ¢F 6.1 Kb 7|8 2 #7950z
ekl FHlskiTE. 242 22 Xhol ¥ BamHI Algtas AR E FH|HE
3D8 scFv %1%}, pLXIN =¥, T4 DNA ligase (NEB, Beverly, MAF <33}
14°Co| A &Rt w2k HEgAI R o] HEg-=3E5 E coli DH5a o] €54 (heat
shoct)e. @ 2 A2+ (transformation}]Z] $ ampicillin ©] 100 pg/mle] L=
FrEoISl= LB B A e meFsisith. A @l FE5  ampicillin ©]
100 pg/ml®] =2 FFHAUE LB A X] A4 HjeFst = DNA miniprep kit
(Intron, 7], 3t=)E A}4-3}lo] plasmid DNA & = Eg3it}h o]S Xhol

BamHI #|gta 4= 37°C oA ¥E3AIZ] & Zd 7198 A7) Ao EH

1o



3D8 scFv - A7F pLXIN HE o] AU EH A=A JFE &, d7|A4h

Aoz ATt B A3, 3D8 scFv fiA7E WHolEx] 9ka pLXIN

o
dEfe]  gets] AIEN=A HFAoR  #HQlskal pLXIN-3D8  scFv 2kl

FS Tt

37

g
off

F. 3D8scFv 37 29 ¥4 A¥=Z9 FARS 9 JEZ npo]gx 7

T-%% pLXIN-3D8scFv= lipofectamine ™ (Invitrogen, Grand Island, NY&
o] g3ste] Mz HER nlolelA E4 AEZFR PT67 Aol WA FAAS
(Transfectionpl A t}t. PT67 Al 2x10° 7H= 6 well plate ©] wellolA] oF 2447t
¢ 71 & dHo] sFEHA o> TOM ™ (transfection optimized medium;
Welgene, A&, 3+=1) 02 A3}t DNA 2 uet 5 w02 lipofectamine™ @ 200
@] ToM ™ & & Alojx] ®REE EFAS 15 F B A2eA WEA F

TOM ™ 800 W= t©] H7lstel AE7F =u]= wello] 3. E3kHo] AL

N

1EA FES ES0E F 8AZk T 37C, 36 COo FAIA wigFssich

l

10%°] $-ejo} FHo] 3Hf-¥ DMEMHlA|E H7Fsto] oF 24171 &b vl &
Zg A= (plasmid)s ZEal A 922 AEELS 800 pg/mle] G418 (Duchefa,
Haarlem, The Netherlandd) $F-% XAl Hfetstd =7] Alzkstt). G418dl
SaE WiXE AXE 28 Ao FHolsdA o 3FHE wUgsiAl HW

Sobghe A/t 2ES Y AFste] welld] JES] Ae o)

12
N
l
B

&b B wjeksto] wholH A AT s AQ0AL, 045 m AHAE o] &8t Alx

AAZIE AASERAH. Axs dER Hlo]gAE Hela Aol ddd&

_lo_



(transductiony}”] 913l HelLa A3 1x10° 7HE 60 mm vl Alo| A oF 244]7F
FQF wjoket & 10 pg/mlo] ¥ =5 polyblene (hexadimethrine bromid&igma, San
Jose, CAE 10%° F-Ejo} dXo] F-{¥ DMEMulx|e] FH7}sto] 243t &<t
37T, % COelA wiekstdtt. flelA FHlE Axd dER vlojgfA 45 5

S HA7F 3 T 247 7F E<¢F 37C, 5% COOA wjerst & o] AL 13 ¢

G. 32389 AEF9 Y

dER Hojeiro] oJdk FHAMI T °F 3 F 53k G418 Mol 2T
HAE Axe FRUSo] dAEM trypsin-EDTA €9 (Invitrogen, Grand Island,
NY)S o]&sto] ZH7ke]l FEYES ddAER sttt Ax25S 96 well
plate ©14 0.5 cells/well©] === #|gks] A" (limiting dilution)s 33t &<

AlxFs gl

H. 9AAL T a4 494 68 (Reversetranscription PCR; RT-PCR)

A3 MM or Ae dd AEFEEHE easy-BLUE ™ (Intron, 771,
3t=1)E A2} total RNA & #2]8th 60 mm vk Aol 715 A&t A3
(1x10° cell)ollA] viA S A A3}al easy-BLUE™ £HS 1 mf Yolr A AE

e 15 m FHo 7T 7)o FEZZEE (chloroform) 200 p 2l

52
n

ZH BE5ojx A& F 4Te)A 13,000 rpm &2 15 & El gAEF s}

_11_



Tl AFANS e 1.5 m FHO £713 59 isopropanol & Yol
M F 4T 15 & Fk WA SNFATIE 4Tl 13,000 rpmo=2 15 & F4F
At skt 24 JHES 70% alcohol Al #3sto] @yl % 0.1% DEPCH
e SRl HoAvh ZF AlXEF50] 3D8 scFv mRNAS ' at=~] #Hldto]

£33l RT-PCR (Reverse Transcription Polymerase ChairctiRegs 3 sl3ith &

il

AL RNA (total cellular RNA) 2ug¥ 1 ug <] oligo dTyg XAA W FHRGTE

il

=2

23ksto] 70T A 5 & Tt HESAIZl $ RT premix (Bioneer,t?, %t=)

42T A 1 AIZE F<F HES-A A

o

rfo
s
ol
o
£
of
a1
o
=

IS}
1o
Py
—
(L
olo
12
o
rH
al
4o+

o] F 94TCe|A 5 &7t AL G4aE =843t & dojx ¢cDNA £ PCR ¢
Tg o2 AFE3SISitE. PCR HES- 942 cDNA, 5X PCR premix (Elpis,th&, 3st=),
reverse 32291 5 pQCXIN (Agel) 18|37 forward 3%2]%}21 3'3D8 (Xhol) =

=§ete] & 15 = RES T o] Hkga WA 94CeA 7 w3t WA 5

(]
n
3
=
X
=
M
e
(&
o
al
D
3
=
i
=
g
w
bl

212 eko] Ask 72T A 1 ¥37F DNA
AASS A7]= #AS 35 cycles 33 5 72CoA 7 27k G-A 8%k

017l PCR AHES 1% agarose gefl 71719 %53l% &3lakint.

. FAIE 4 (Flow cytometry)

3xX10 AEZE FACS FHo| &7 &, giwdste] wix+= AlAstal FACS
EE N (0.1% BSA / PBSY. 2 A2 3} th 14 dE 8N (4% paraformaldehyde +
FACS &k&8 Moz 37°C oA 10 B3 AIXE 114 (fixation)s}sd L, 1174 9]

9 AlXE oA] FACS 958402 AF 35t permeabilization €584 (1%



BSA + 0.1% saponin + 0.1% sodium azide in PBS) dA-5ol4 1 A7 F<F AlEsr
733} (permeabilizatiorgt At F3}3F ¥ AE=  Rabbit-3D8 scFv TAE
1:500 ©% permeabilization &% N o2 XA L3N 1 AFF Ft
HE-S-Al A a1, permeabilizationgtEE N o 2 3 ¥ A 23}t 71 $ anti-rabbit-FITC
&7 (Pierce, Rockford, ILF 1:500 ©.% permeabilization&+=& N o7 3] &)A]
JZoal 1 AIZF EeF WESAF A, tA] permeabilization $Eg o ® 5 W
M3kt 54 © 2 fluorescence activated cell sorter (FACS; Bectaskidson, San

Jose, CAE. +2435}5th

J. AE BEE EA (MTT assay)

A 96 well plateol] 1x10*° HeLaAl %= wjoksk 3 VSV = 0.13 1 MOI 2

ol
g

A7 the 87°C, 5% CQOl 7oA 1A &k miFsisitt. =2 wix =

Bl
ot

stato] 7217 g2 Azt Bk oA wjksldg. 1 thS 5 mg/mé MTT (3-8[4,5-
dimethylthiazol-2-yl]- 2,5-diphenyl-tetrazolium brode; Sigma, St. Louis, MG 7+
well ol 20 2 7}sko] 37°C, 5% CQ o] fgolA 4 A3t &b ksl
MTT ¢ ol A ¥ Erkd (fomazanf> 200 2] DMSO & 1, Al BES
(cell viability)=>- microplate reader (Bio-Rad Laboratories, Hercu@&)= 595 nmef| 4]

s

T
3} 4

O -

bl el

oo
il
|\t
ols

K. Z23 A £4 (Plagueforming assay)
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A 6 well plate o 5x10° 7§ Vero M¥E #jok3dt 3 10 #j® Ak
3|43t VSV & A B 37°C, 5% CQ2| FAoA 1A &

1% agarosel 2xXcomplete DMEM= &% Yo &3%3 5 ZF well o] 2m® 211
agarose’} =2 wWj7bA] 7]ty 5 agarose’} =2 37°C, 5% CQ 2] 7 o)A

oAl wjekskdth s Ay T 7 well oA agarose & A A AlE

QAN 1S Y10 B HSART GRS AAR T FHFFE AX
¥AEs 7FEA AlF sk Z2ta7F 20 o4 50 7 AR A7 IS AESH

L. FRET (Fluorescence Resonance Energy Transfer) €3¢ 7123 A|¥J 2¢d

a8 scFve) MAZLEES B4 B4

A< 96 well black plateo] 1x10" Al S wjoFst & dFo] sh{E ok
TOM ™ o7 AHs 1, TOM ™ o7 30 ¥zt wjgsidltt. 1 v 5
doto) = 3% (FAM)S. 2 % X|5ta 3 Wkofl:= blackhole quencher (BHQ) i+
DNA 712 (5" FAM - CGA TGA GTG CCA TGG ATA TAC - 3) %+ 5 o=
oz ¥R sk, 3 Weke]= quencher= 3% sk DNA 7|2 (58 FAM - CGA
TGA GTG CCA TGG ATA TAC - BHQ 3’) 500nM (Bioneert] ?, &)= 5 (9]
lipofectamine ™ 2 200 w°] TOM ™ I} Z At EFAS 15 F Fot
oA HEEAIZL & TOM ™ 800 wE ©l FH7tsted AT FHIE well o
100 w¥ Ha o]l Mo 32/ BEE S50 FUTEH AE oA

W 5= 3D8 scFve] #AF 7hdl s 22 fluorometric imaging plate reader (FIPR;

_14_



Molecular Devices, Sunnyvale, CA)EZ 530 nm °|4 &3 HAEE =743}

AEB T

M. A E5A (cytotoxicity) B 7}

3D8 scFw}l =2 &3F=2 (green fluorescence protein, GFP) 4 3ts}o]
E s ZelAan] =9 pEGFPN2-3D8 schvel =21 HPEATS W=
Zg~v =9l pEGFPNZ HelLadl2rol A1l A w9e sielth 5x10°
HeLa M¥5 W% cover glas& Y2 24 well plate & wellol4] 244])7F F<t
Hjeket & dFo] kil ¢k TOM ™ (transfection optimized medium; Welgene,
Mg, o AlZ eIt DNA 1 ug¥ 2.5 w2 lipofectamine ™ 9! 100 102
TOM ™ & 2 4o]A mtE E A 15 & F¢ A4 R-sA2 & ToM ™
400 pE u©l F7kste]l AEZZF FHlE welle] 3 Z3kojo] Ao 1=

o o=z
S -

rof
iy

3L, 8 Ak F]k 37C, B COSl FANM HgEi 1 ¥
10%2] -¢eiol dgo] ¥ DMEMM{A|E F7Feko] 24 A|LE, 48 Azt “1e|11

72 N7 Feb Eiekeielth. PBSE 3w AlHd 9, 4% IR EdulEie|=

(paraformaldehydey. 3175l ®]2] F£4H]3$t slide glass$] el mounting solution-DAPI
(Invitrogen, Grand Island, NY& 3 WS 718t A|EE wjdst & 11743 cover
glasss 1 1= Y, WYFo|Z cover glassTHS AGAAAN HFZHORE
scanning confocal fluorescence microscapet z+s}31th. 6 well platel] X pEGFPN2}
PEGFP-3D8 scF¥ 0.5, 1, % 2 ugs A HZE dAFQ0 JFd EYS sta

2477k wiFeiivy. 1 ¥, PBSE S+ W AlHstal AEZE 200 we] PBS

_15_



suspensiondt Ths- Pl (propidium iodide (Sug/ml))= 1 w37} = F A4
1087 WA A FAE BEA72 BT 96 well platelA] pEGFPN2}
PEGFP-3D8 scF®] 0.5, 1, 2 2 ugez AA Aol &2 %98 dtu 24 AzH
Hjeratltt. 1 ths Wi e] MTT £98 Yl 443 5t HbE-

%
A A3Fa DMSOZ suspensiordt Ul 595 nnell 4] OD#ES =793tk
N. AlXF7] B4 (cdl cycleanalysis)

Cycletest (Becton Dickinson, San Jose, EAP|-&al A #|&Zol #AE =40
w2l DNAE A ste] AEZF7]E w48t 10% $-Ejot o] FHrid
DMEM HiekHo] 5x10 AEE Ff A% § PBSE AlH3klvh 1 5, 250 x09]
solution A (trypsin k58 9= H7}elo] 108 B3t ALoA ¥ A A, 1 v
200 ¢02] solution B (trypsin &4 2JA|412} RNase E& M= H7iste] 102
Feok A2 oA HESAIFLE vAEF O 2 200 2] Solution C (PI; propidium iodide
A gas  HIlste] 108 Bk 4°ColA  HESAIRT. dMd ABE

fluorescence activated cell soferDNAS] kS =4 slo] A|EF715 EA 5%}
0. AI¥X HZE (growthrate) 53

96 well platec]| A 5x10° A1 51 UFE 4U7HA] wjkst 3 Smg/ml MTT =
5

ZF well o 20 w® H71ske 37°C, 5% C@2| &M 4 At &<k wj sl
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MTT o o3& AAE Erkd (fomazanf 200 2] DMSO & 53111, Al &S

(cell viability)> microplate reade2 595 nmel|l A &3 5E5 =743l A&3F3A

_1’7_



Tablel. Primersfor PCRs

Primer Nucleotide sequeenc

Reverse 5" CTCGAGATGGAGGTCCAGCTGCAG 3’

Start codon
5" pLXIN (Xhol)

Forward 5" GGATCCITATTA AAGATCTTCTTCGCTAATAAGTTTTITGTTC

Stop codon C myc tag

3’ pLXIN (BamH]I) TTTTATTTCCAGCTTGGTCCC 3

Reverse 5 ACCGGTATGGAGGTCCAGCTGCAGC 3
5" pQCXIN (Agel)

Forward 5 CGECGAGTTTTATTTCCAGCTTGGTCC 3’
3’ 3D8 (Xhol)
IFN-B reverse 5 CCTGTGGCAATTGAABGGAGGC 3
IFN-3 forward 5 CCAGGCACAGTGACTELTCCTT 3
3-actin reverse 5 GTCCTCTCCCAAGARCAC 3
3-actin forward 5 GGGAGACCAAAAGATCAT 3

Italic letters indicate sequence that is recogniaedestriction enzyme.
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Im. 23

A. 3D8scFv @¥ o] {RlE AEA Kol F-utolgA FF}

AEAN BA7 dojih RNA Hlo]el~ql VeV o o gnjole s
32 selsty] $la14 308 scrvRhuA S whelolels AAlsttt (Fig. 1A).

3D8 scFvE %27 AEZQl HelLa AlZ UF = &AH A4 717 Ysto] A7154

-2 9% 308 scFv = XA s FF=Hel &3] FFHn (fluorescence
microscopeP.=  &AsISlar, AMxEW &3 (cytopathic effect, CPELA]

o HEA|A  (apoptosisE U O7]= VSV

il

#dAl7 3D8 scFv 7t i€
Aol A el ufolel s g3E FRlskgltt (Fig. 1B). 22 2% 3D8 sckv 7}
FYHA S "EzTelAe VSV & AAAITIA e bz v st
VSV o] 2|3t A ER MG Y} (cytopathic effect; CPR) S HEA] A7 Qojyt Hlhd o

HPEAT A9 308 scFve] 528 dolst AlFEFo| = vsy = 7 A 7] A

¢

O

oS iz A frAkel AR FEE fAlskal Itk B 3D8 scFv =
confocal microscopes F3ll #HZst Ay, 3D8 scFv 7F FYdE M EofA =

4ol5x ok uzTH HwEe vsv o EBA dA3 AHASS

El



gelatdtt (Fig. 2). 222 © 2 3D8 scFv/} ¥ Ao A= 3D8 scFvell 2]l

gomtol el ~ &7} JERES Belell.




B Phase contrast Fluorescent

mlcroscope microscope
3D8scFv - N
M  3D8 scFv /I VSV — :
KD
a —
50
- 3D8scFv +
40
— / VSV —
0 -
- . 3D8scFv —
/ VSV + &
—
3D8scFv +
[ VSV +

Fig. 1. Resistance of the Hel a cells bearing 3D8 scFv against VSV-induced cell death.
(A) Reducing SDS-PAGE analysis of the purified 3%V (34 KDa)(B) The HelLa cells
were electroporated with the Alexa flour 488-lable®®8 scFv (20 ug) per 1 x 16ells and
incubated for 24 h. The HelLa cells delivered witb83scFv or control HelLa cells were
infected with VSV (MOI = 10) for 24 h and the 3D8Fs was detected with green
fluorescence under fluorescent microscope. (3D& scANo 3D8 scFv delivery, 3D8 scFv

+ : 3D8 scFv delivery, VSV - : No VSV infection, WSt : VSV infection)



3D8 scFv-delivered cells

Fig. 2. Exclusive localization of 3D8 scFv and VSV in HeL a cells. The Hela cells were
electroporated with 20 ug of 3D8 scFv in 1 X tells and infected with VSV (MQI = 10).
After infection for 6 h, the cells were fixed andrmeabilized. And then 3D8 scFv was
stained with rabbit anti-3D8 scFv and goat TRIT@jogated anti-rabbit. VSV G protein
was stained with goat FITC-conjougated anti-VSVa@-tFinally the stained 3D8 scFv and

VSV in Hela cells were observed by confocal micopse



B. 3D8scFv FrAAE Wds= e g1

AN Al FA gl oot whulzd Wy T W) F e g AE Uz
3D8 scFv @ fdoi ALl F-mpelyA @yt yebd Qe
7V s wiAIsH] 9ske], 3D8 scFv & WS AMETE YU olE
A8l HER wpolglA ful ZEEREHE Ze SEAEZ ZAYERQ pLXIN &
AFg-EF9 3L, plg20-3D8 scFvs F3 o2 o] 4313l th PCR 2 &% 3% 3D8 scFv
TAAE Xhol 3 BamHI A gha A 14 29] o] A4¢Jsklar, 3D8 scFv A7}
AU D =AY ARE FA5H7] $Jske] Xhol I BamHl A|dtasrzE 2EF 1 %
agarose gebll A7]%-s sttt (Fig. 3). 2 A¥} °F 6 Kb o] @y F7]2] 7}

°F 750 bp ¢ 3D8 scFv f-dA AbES #EStowx FEJo] =S

o
filjo

gRlstaitt. 3D8 scFv A7k WHol=A] @ty pLXIN #HE o A=A+

A7 E A AdE =& #2153 (data not shown).
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