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A7) qdiE 39 6HA ofv] Ak Y(Tyr)ol A H(His)Z A8E 4= 9
471 AEilE 39 7THA obu =ik Y(Tyr)oll A L(Lew) 2 X3HE 4 9L
471 I E 39 A o=k G(Gly)oll A D(Asp) 2 XgE 5= Q)

A7) AEHE 39 11HA ofn| =2k T(Thr)ol A N(Asn) o2 &= 5= t}.

A7 qEd s 39 12HA] olnAkS Y(Tyr)oll A F(Phe) = *3+2 4 At}
A7) AEHE 39 18HA ofn| :=ARS F(Phe)oll A V(Val) & 3= & 9t

A7 AT 69 6WHA olm|xAke S(Ser)ol A P(Pro)® X342 4 gt}.
Oﬂ

A7) OORISE AWs 3, AEwE 7, AAWE 8, ALus 9, AdWs 10, 4%
opult NER TR TouRy Adgd 5 9
o

FE

5 11 2 Adus 129

7] CDRL3= A EWE 6 2 A

_1?_
2 odbo] niA e Lo maw, Av] ddFEEA T ol Y AT dHe H%ﬂbﬂi 14 CDRH1; H
dW3E 29 CDRH2; 3l7] dwkal 12 1{/\] = ol A dL 71X = CDRH3; A9z 4
o] CDRL2; % 3}7] dwk2l 28 FAHE oln| it 9S 71AE (DRL3; S FE38H8 4= 9t}

Qe 1

1o,
O
';U
-
=
R
e
E
fol
ol

A-R-R-A-H-X1-X2-X3-G-S-X4-X5-N-P-S-W-Y-X6-D-L;
Qe 2
Q-Q-G-Y-S-X7-P-R-T;

7] dubal 1oA X1 Y EE HelW, X2+ Y e Lolw, X3& G & DoJH, X4+ T & NojH, X6& Y B
= Foln, X6&= F & Volm, A7) duba] 2014 X7 S X Poltt,

e
e
o,
1o
i)
ot
>
5 R
-
o
2,

Hoflof] W2, 7] SIS EEA T ol 9 A% A AdHs 149 CDRHL; A
= Rs e 1591 CDRH2; M¥E¥E 169 CDRH3; AYEw¥E 179 (DRL1; A¥¥E 189 C(DRL2; % A EW3E 199

ool kAt e Aoy AxdE A 5 don, add ¥ ol FEfe] DNA B RNARERE of
Uzt tgshs AR Adol xgtdv. twhEld A Al A Al deld sjake] -, Fitol
el A Aol At T Fd AIEFE ZEd ditoltt. FPORPE FAFOw e 3T
How e ik, ou) PR AHE, cDNA &4, He ePlaypIEdleEte]=e] g, ojed dARTH A4
ko] dEjE EAR olsfd 4 vk, dEE AR dE gl 9 ke o 2 W 7E5E
o) AtozAel dak #AE vk, k2 ohE St Adat Ve wAR wjAE ) "Hsrhe sl A
Z2'dtk. dE W, dAYE Ex 29 Yri(leader) ] DNAT E]%E}O]Eﬂ Bus] 7] He] Feol dArhaa
(preprotein) 24 LAE = 79 Zeeto]=9] DNAC| 2hg7bsdbA ddsa, ZRRE Ee JddX s 23
Blol= Aol dAtel G F= A 29 ALl AevhssA ddHT, B gud A3 P e
FR8es WA d W 9y Mol AErbseA dddn. dubgem X < A4d= DNA

AgEol Agstel AL msnl, Bul dde] A9 Ahsel FAF 2
] gl

S QA Qgetel AE Bat v dde #
o olE@ et EAEA o

e Abga,

Eﬂ/ﬂ]/ﬂoﬂ/ﬂ Q.oi "HﬂEi"L‘ sﬂ}\]. /ﬂoﬂo lﬂ.zﬂz‘ﬂ— e

- =

AL g A & FofollA eolAlol el o 24
= A5, 4 SEawEUlEelE ofdY Exe YA A el

\
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AEA S gu)sict, AA e A (exogenous) HEE o]F (heterologous)d &+ Uth. WEEAE =
zue, FAne g odlolg (g EH, wEgesx], otdlwmnlolel A, AWV F)E E T Jr, o]d Algh
A &=t FAx= A QxR Ve g WNEHE 5 4 Udth(Maniatis, et al., Molecular

Cloning, A Laboratory Manual, Cold Spring Harbor Press, Cold Spring Harbor, N.Y., 1988; 2 Ausubel et
al., In: Current Protocols in Molecular Biology, John, Wiley & Sons, Inc, NY, 1994 ).

B ARl o] maE Wy

B oA oa o] "GFEAXE"E JAIAE L AW ES xFEH, AV HEHE BAT = AU HE| <
3 ZPH= FAAE HAT F e 499 FA HE Tt S guistt. SFAEE 7] HEel 9
) FA 7Y (transfected) =5 FZ A (transformed) 2 4 qom, o]l QA9 I ER7} GFAE Yo
AgIgAY ZdH = GAS grsing

B owge) SRALE AREA o, WAL, gl SFAE EE ERER AL, B vl

= S Sf9, ¥fHEE AEol 4 HEK293 A ¥, HeLa A%, ARPE-19 A|¥, RPE-1 A, HepG2
A, Hep3B A3, Huh-7 A|X, C8Dla A|3E, Neuro2A A3, CHO AXE, MES13 A3, BHK-21 A3, COS7 A%,
COP5 M, A549 M3, MCF-7 A3, HC70 M3, HCC1428 M3, BI-549 M|, PC3 A|3E, LNCaP A%, Capan-1
A, Panc-1 A3, MIA PaCa-2 A3, SW480 A3, HCT166 A, LoVo A3, A172 A|E, MKN-45 A, MKN-74
A, Kato-I1I1 A3, NCI-N87 A3, HI-144 A3, SK-MEL-2 A3, SH-SYSY M3, 6 A3, HI-22 A|E, PC-12
A, NIH3T3 AlE & o]&3 4= 9lt}.

B owg) SFALE AL e SFAZol,

¥ ool e g maw, ¥ oume Y] 9AFERA £t old ¥4 AF vH, 3] dUFEYA
EE ol F9 AT WAL ;s AWEA EmE ) ANRAE TIPS NHE T go) oy =
Asng oAty 2ARS ATHT

Houtgo] iE g2 U] wEw, B dye 4] ddFE2kA e ol 39 A v, 4] ddFE3HA
g ole a9 A% wRe ;Pat AARA wE 4] GARAE ¥del WHE oF Wew i oy
(subject)olAl A&ty FasE Foste WAS £t 9o oAt B X s5WHES A3t

Wowgel ® e el wew, B ouwWe ] gaIdedd wi ool 39 4% WA, 47 9AZEPA
EE ool YU AF WEL ;YSHe IAEA BE P AR T AH AR $EF ATV

wowgel vgAs P hew, 7] AR §EE oF AR §E9 Aot
D DA EE S AFEA ghom, MEY (leukenias) 2

I3+ ¥ (acute nonlymphocytic leukemias),

2 o
0}; o_li
o o
[H (e
44
=z E
et e
ok of

(acute lymphocytic leukemia), =74 H]
v

(chronic lymphocytic leukemia), ¥Hd &= W (chronic myelogenous leukemia), <A Hodgkin'

w

3]
mM
rlo

o
ok
N

}

(lymphomas), %% (brain tumors), IEAXF(glioblastoma), A17EAM|3EZF (neuroblastoma),

Disease), H]& A% = E(non-Hodgkin's lymphomas) % Tht ZF<F(multiple myeloma) %

ol

Mo
Tl o
2 o [d

(Rhabdomyosarcoma), W=EAMXEZ(retinoblastoma), @EZFY(Wilms Tumor), HF % (bone tumors) =
22535 (soft-tissue sarcomas) o3 #2 AoF 118 F%Y(childhood solid tumors), % (lung cancer),

Fot(breast cancer), A Y@M ¢H(prostate cancer), L2 (urinary cancers), Aba¢H(uterine cancers), -

by

n:
o2 o Ho -z ofN ofN

f

%(oral cancers), #&<(pancreatic cancer), =F(melanoma) % 7]E} IF-<L(skin cancers),
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¥ <<% (brain tumors),

2] % o} (esophageal

F(thyroid cancer),

WA (ovarian cancer),
=

Jo

l

AR

cancer) ,

&<k (Colon cancer),

T F<9(laryngeal

(stomach cancer),

cancer) ,
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Y (intravitreal injection), W% & FY(subretinal injection), ™=¢F7F < (suprachoroidal
injection), <t FoJ(eye drop administration), >4 W =% (intracerebroventricular injection), #HF%
Wl <% (intrathecal injection), %9 W % (intraamniotic injection), &% W % (intraarterial
injection), ¥&7% W 9 (intraarticular injection), A% W 59 (intracardiac injection), =73
A W ¢ (intracavernous injection), > W % (intracerebral injection), ¥+Z F
(intracisternal injection), ¥4 W 9 (intracoronary injection), F70 W % (intracranial
injection), A% W ¢ (intradural injection), 4% < 3% (epidural injection), v} W F

(intrahippocampal injection), ®|Z W 9 (intranasal injection), =74 W %Y (intraosseous

injection), #7 W 59 (intraperitoneal injection), &7 W 5% (intrapleural injection), &< W F
Q] (intraspinal injection), ¥ W 9 (intrathoracic injection), &4 W ¢ (intrathymic

injection), AFg W F¢ (intrauterine injection), & W <% (intravaginal injection), A W F¢
(intraventricular injection), ¥ W ¢ (intravesical injection), A% 3 F% (subconjunctival

injection) , &% W 9 (intratumoral injection), =4 ¢ % 57 =% (intraperitoneal injection)
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4 (procarbazine), wlEZHE (mechlorethamine), A& 23X 231 = (cyclophosphamide), ©]3E2=3}n
(ifosfamide), W22t (melphalan), F 2254 (chlorambucil), H] < (bisulfan), HEZ S}
(nitrosourea), TUJetE]xwlo]lAl(dactinomycin), TH$-=FH]Al(daunorubicin), =2FH]Al(doxorubicin), =3
Swlol Al (bleomycin), Z2]3ulo]Al(plicomycin), W EwWFo]A (mitomycin), OSEZEA=(etoposide), EFEA]H
(tamoxifen), ¥ (taxol), EWNAZZE|w(transplatinum), 5-ZFL 2924 (5-fluorouracil), WAz~
(vincristin), WlE&~® (vinblastin) @ WIEEZ A o] E (nethotrexate) T2 X33ttt 2 o] AL

A 0188 F g WA 8We X-H 24 R y-A 24 Bolrh,
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wigel 2y

2wl 54 9 o4 ok thew gk

(i) & &2 SMO (smoothened) T¥dS Yoz QIAste] olo] SojHor Agsh= AlqFd AA] ==
ole] ¥ A9 dHe AT,

(i) & &ge] A= AL 4, o5, HF, do] 59 F8 4 AAe HH Aoz wojsh= SN0 &
WMol SolHom Agtste] ol MYS Ao wHN, et o vFE o, T WY, Aoy e A
wetol i AsA® 8 &8E 5 UG

=W Zrge dY
= 12}% dimeric, tetrameric SMO CRD %< &4 "ol ZE¥ 8 wa WE 9 FEA A 23 A
SDS-PAGE gel AFzl& HERIITE

2L

2,

H

2 GAE RE7E o8 FA Ao AR,

H
w

& SMO scFyv 34 HolAEY FAE 472 53 SM0 (RD 238 4 43o]t},

T 4= BAS 23 wrzE SN0 (R & AF M2 Mol schy A7F & wolA| 9] ofu]iat Mg EA
Arts vepd.
e WE el FEAEolA Ed AA F SDS-PAGE gel ARIS vrEREIT
T 62 SMool tigk 3Fe] Ao AjtH S laty] fla W3 ELISA 235 Ve
Ao AFee Faty] 93 AT FAE BAVAHE vERd

= 82 SMoel gk 3Fol Aol mEeS E9lslr] $18l NIH3T3 GLI AlXFE o]83te] GLI luciferase
activity 54 A35 Yepdo.

&= 9% @S S ZEd SN0 CRDOl ZAF skt F7EgE schy 13F @A) WMol Ao FACS data® YFERWITE

= 5+ 3% A FEAE

L 72 SMOell & 3F9] &x

% 102 SMO A7 scFv @A) WolAle] FAE #4715 B3 SN0 CRD A% 4 ) Axjol}.
T 118 1% gAY SEAZ 3d W e FEAFA 2E FA F SDS-PAGE gel AFKS vrERITEH
T 12%& SMOol thek Agtee] datw Ao AdES Fesr] 98] 33 ELISA 23S vEkdit,

L 132 SMool wigk Adtee] ddE 159 Ao AgHS Flsty] Al B FAE FA7] AIdE v
it

e Sw0e gid 4o @Ae mwe HR1a) A8 NIKSTS GLI AEFA Sl ela) 2438 GLI
luciferase activity &% ZA¥4E JERA

& Elsky] 98l NIH3T3 GLI AMlEFolA hydroxysterol 20(s)ol <3
A3E e

L 162 SMO Aol o7 §F ol e AleS Felety] f1a SKOV3 A EFE ©]838te] transwell migration
assayS T AIE vEpaig.

T 15% SMOol wigk 4% A &
g4 3sle GLI luciferase activity =

oxl off

WS A} G A3

\4
&
e,
)
%
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<AAA 1> SMO2] AlE 9JF 99 = (RD (Cysteine rich domain) 99L& o]&3% g AZ

oA oA SMOS AgslE 1g6E el r] 9ske] SM0Y CRD (Cystine rich Domain)9g S Fdo =2 Fn|s
St T fAE BE7E ol&ste] FAE 2AYEEE Aol B AR FUS A ZstaA GST
(Glutathione-S-transferase) tag= fusion3d} dimeric B Ef9} Streptavidin tageS fusion3t tetrameric El
o Fd& wE FE AxE 2dE PHE AFSY (= D). 71 % Expi203F FEAEe]
transfectiondl%lth.  Transfection 8% FY Expi203F cell 2x10° cells/ml] density® 300 ml 7o]ul ok
3tal t}S-< Polyethylenimine (PEI, Polyscience, 23966)% ©]-83}¢] transfectiond}$itt. Freestyle 293
expression Bl (Gibco, 12338-018) 30 mlol Z}Zte] F-AAE WA 4al, th3-o = PEL:WHolA H4dAF =
4:1 H]EE Aol A2olA 2087 FAREIE A Ao 8 T2 cellsol 413 shaking CO, incubatorel A 37
T, 125 rpm, 8% CO, o= 7UI wjFet § A4 FEjste] FeAd ek, 2 F 25x PBSE o] &3
equilibriums Wi}, Bottle top filterE ©o]&3] 0.2 pm filter (Merck Millipore)® o ¥}3}$ic).
oJ by wiFNS ZHZF GSH resin®} Ni-NTA resin 1 ml Yol F3L 4TelA 16 Az 2Rk & * columns 53]
EFo] resing 3|43 F 5 ml PBSE wash® 4 ml9 50 mM Tris-HCl & 10 mM reduced glutation (SIGMA)
with pH 8.0 2 250 mM imidazole® elution Wtt}.  Centrifugal filter units 3K (Merck Millipore)& A}
§3to] PBSE buffer change 3 ¥ SDS-PAGEE &3l Z17} A€ 2% <l @de] 479 £s 2433
o (& 1).

Kol
=
Kol
=

<A 2> Alexad88 BF EAXHE dimeric FEle] SMO CRD 93} FAE Ear|E 53 234 g4 A28 &
43 A7 FA 2384

SrA %H]EJ gl wA F GST (Glutathione-S-transferase)”} fusion® &9 g71E °f
&gt 3ol o] &3ty 93l Alexad88 FFEAE HASSIGITE. B A & T
e glo} HlaZgold 17F sckv A gto]Helg]E o] &3te SMO CRD g <ol Addste A7 @A =3
Ayt #olr#y ME 1 mlg 2% glucose®t 40 pg/mle] chloramphenicolo] Z3FE 25 ml TBuRA] o A
37T, 250 rpme 2 4A)7F vjFstdel. vlE AIXEE 40 pg/mle] chloramphenicolo] X&H 100 ml2] TBHIA|
o 1:100 H]&= 0D600 = 0.57}A] vjeFst & 2087+ 25C, 250 rpmo A cooling FAS A 1 mM IPIGE 7}
o] 25T, 250 rpm, 5A]ZF &9t Inductions 3Fe] whildo] dutdw &S 0D600 = 82 7]+ S & harvest
& 7]

i
offl Mz

s
S
=

=
il
3

AT, AZESE FAE EY7)E o] &3 ~ag|dol] A3 spheroplasts FEIR 57| 93] /‘ﬂﬁ% 1 ml
9] 10 Mm Tris-HCl (pH 8.0)% A}83}od resuspension®® 2¥H 9] AAS E& o] wjAE AASFIHL 1 mlY

STE [0.5 M sucrose, 10 Mm Tris-HCl, 10 Mm EDTA (pH 8.0)] &M A 37T, 30%7F rotationg E3l osmotic
shocks F+ WHOoZ AX T AASAT. 1 ml2l Solution A9} 50 mg/ml lysozyme solution 20 wE
E3hst gdoll 37C, 1583t rotationd}e] peptidoglycan &5 #|ASFE I 1 mle] PBSE A 5 300 wE
700 z02] PBS€F 200 nM(monomer 7]5%)<] SMO-CRD-GST-Alexa488 probed Wil “d-olA 1A%t
o] spheroplastol] 33 probeE labelingslith. 9 AddE 72 =2 I3 = 7

Y715 ol&3te] st (= 2).  IgdE FEEANA schv FAAES PRYPHOE S35k, wjef, Id
%, A>T peptidoglycan layerd Sl spheroplasting 74, 3¢ labeling, 2|3l flow cytometry
o] el gatinge &3] SMO CRD ol =2 %=L Hol& spheroplastE<S sortingshs JFAS WHE3)
Ak, HAE BA7E o] 8% sorting FAF sorting % (purity)E Eo]7] 93 resorting I Foll,
St sorting® scFv WolA] F#Ax &r 34, subcloning ¥4, transformation 73
S FZ (enrich)3dt7] 913 th 2229 sorting S 3T, REEHE o
S

MO CRD <gofell ZAgtee] -3 schv HolAl S E2E5S FH3IGT.

A

rotationd}

<t
T frAEE

r\m OH\

<AAld 3> FAE 47§ o83 AEE A WA S SN0 CRD ¥ AT 2%Y 4

scFv @A WolA=9] SMO CRD @l tish AFdES &<st7] A8 FAE #471& o83 4%
3FA T olE ot %A AlEH To2 A84E initial libraryE

spheroplast E& A3} tt.  FH]E spheroplastEo] =3 ol o] CRD-GST-Alexa488 92 200
e F== 733“\]713’_ Aol A 1A1ZF F9t incubationd}$iTh.  Non-specificd AES A|ASH7] $3l PBSZ
T 2d AFHS & FHAE BA7E o] &3k SMO CRD F Yol dist A3tels Bt 4 43, 339

LS|
a1/

r-{u:
o
a2
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[0154]
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scFv HolAlE (&= 3)olA %<l initail librarydl] ®l&) 953 Z7l9 % A3ZE Yoy, o2 &
3] SMO CRD 9ol AFshi= scFv A WHolA &S EWUS sk,

g8k scFy HolAl S5 3 AES &2lst7] $13te] Sanger sequencings ©]-838k] DNA 97] AES
< 7M1= 3%9 schyv A9 olu|it MdS st (= 4).

<AAld 5> 3F9] schv WHolAE A A & A

oA g3t Ade ugl AEHE 3F9 schv @A HolAE g6 FE|Z= SMOte %L < 7HA=AE g3
71 $5te] 3F9 scFve] heavy chain, light chain &3 WEHES zZt2F A 235k T Expi293F TEA X
o] transfectiondtAt}.  Transfection 35 Y Expi293F cellS 2x10° cells/ml9] density@ AlthvlFstar
o2 Polyethylenimine (PEI, Polyscience, 23966)< ©o]&3lo] transfectiond}$ith. Freestyle 293
expression Bl (Gibco, 12338-018) 100 mlol] WMol &9 FaFARe} AAFHAAE 1:19 vHS=E HA 4]

, T o2 PEL: WolAfdAr = 4:11 &R 4o] oA 20 &3 T g A s 52 cellsol
/“_L shaking CO, incubatoroll A 37°C, 125 rpm, &% CO, ZASZ 747 wjgsl & YAl Ha)sle] A=Ak

A= I % 25x PBSE ©o]&3) equilibrium® 3% th.  Bottle top filterE ©]83f 0.2 um filter
(Merck Millipore)® oj3}s}itt. o] gl HjUHNS Protein A resin 500 plS Yil 4TColA 16 AlZF uyk
3 & colume E3 E8F9 resing 34F F 5 ml PBSE wash® 3 ml 100 mM glycine pH 2.7 buffer®
elution W& 3 1M Tris-HCl pH 8.0 o]&3}e] F3A| %), buffer% v 7]) 98] centrifugal filter
units 3K (Merck Millipore)< A}Rg3le] PBS®Z buffer change W& ¥ SDS-PAGEES %3 Z+z} AAH 3F<9 3
Aol A7]¢ FEE AU (& 5).

<AAld 6> SMO 2% FAE2] SMO CRDYl gt 233 &4

W oA SMoell digh @Al AFEE =48 K] 9ske] ELISA A8S 2dsltt. 0.05 M NaCOs pH
9.6°) 4 pg/mlZ GST tagS fusiondt dimeric FEfS] SMO CRDS} Streptavidin tags fusiondt tetrameric &
Ble] SMO CRDZ 50 pl# Hi t}£ Flat Bottom Polystyrene High Bind 96 well microplate (costar)ell 4T,
16A17F FoF 43} 3 & 100 pl9 4% skim milk (GenomicBase) (in 0.05% PBST pH 6.0/pH 7.4)& Ab-of A
2A17F 5<F blocking 3Tk, 0.05% PBST 180 pl=® 432 washE 233 % 1% skim milk (in 0.05% PBST)
o= serially dilution ¥ 3%9 Ao} ZE<Q Trastuzumab= 50 ul Z} wellol] #EF3Fe] Ah2oA 1 A|ZF
Fot HFSAI AT, Wash ¥4 & anti-Human HRP conjugate (Jackson Immunoresearch) 50 p XS o83 4+
2ol A IAIZE Fo A vhgS Wkl wash HAHS FAsAATE 1-Step Ultra TMB-ELISA Substrate
Solution(Thermo Fisher Scientific) 50 p 1% 7}a] w4 3 5 2 M H2S04 50 p 1% Po]Fo] w38 F7A
71 ©+& Epoch Microplate Spectrophotometer (BioTek)S o]&-3l #1519 t) (& 6).

)

<AAd 7> MO 2% FAE2] HCT116 ANEF SMoo| tist 238 89

gt AEFQ HCT1160A4] SMO A3t gdAl5e] ZAdg e 3d3ly] 98] FAHAE 4715 o83 A3y E4&
Aaystgtt.  F=ulE HCT116 M 3Zd BSA blocking 30% = SMO A3 A 10 pge T2z AFA7|1 429

A 1AZF B9t incubation EFATE. 1AIZF 3 PBSE AHIFH3F 5 Alexa 594 22 @A 2pl A WESAIFA Ao

Al 1A17F E<F incubation 3Fit}. 1A)1ZF & Non-specificdt AgS A A37] Y3l PBSE washing & 4%

A3
V4715 o]g3ste] SN0 A% dAE AFHS EAsI. B4 A, 3F9 schv WHolAlEo] 47, 42, 40
o2 HCT116 Al SMOol ZAjtEe] F7HES Elsiglt (= 7).

<AAld 8> SMo A A <) FA|

2wl dAge] dAE s AES oAl ofFE F]lsk] 98 otgiet o] AFS AT, A

}o[:
rz
ot
L
i
K3
2
o
23
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T ASAEL A2 Zr=e o3& PTICH, SMO 82 ANort AdEm FHF oA FAARIAS] GLT

Aol st FHx FdS 2dstt.  old AEAGS E21str] 8 GLI @A A3 F-2lddl luciferase”t

Aste reporter plasmid® F &3} NIH3T3 Al Eo| A cell based assayE 33T, NIH3TS GLI A EFE
4

96well plateol well & 2.5x10 AMEF2 ZolFa thgd MO A% IAE v%= 1, 10, 50, 100 pgo= A
 Foh.  2A17F & =9l oxysterol 20(s)9} oxysterol 258 7.5 uM= A sch., A A7 2447 F
promega kitE ©]&3}lo] luciferase activity® FAHSIT. A 23, 3%F9 schv WHolA|Eo] A XY
7ol o A TAsA 47, 42, 40 o2 NIH3T3 GLI AEF<] GLI HAMEA A5l Ao Z71E
< IRl (& 8).

<HAd 9> FAE BE7IE T s B Al2F 283 MO CRD F93 Aol FAE A FA =23
23

SMO CRDel wigh Agree] IRIE 3% FAE EIFAR No<te] Aj}ES =o|7] fgt AdS AASIT.
ol ¢l scFvE display HoA+E #40, #42, #47 Aol FH (heavy chain)ol] CDR(Complementarity-
Determining Domain) 3¢] o}w| =ik &ub# X]&ka)= CDRH3 NNK ZfolB. &gl S AZbetct. =3k 13 3h4)
Zof o] &¥ e U2 SMO-CRD-GST-Alexad88 probe$} vle|g]o} tjAZdold A7t scFv 3A| Error-prone
ol2E|g & o] &3] SMO CRDY ol Ast= Azt &4 ~addS APk, Zrolrefe] AXE 1 nls 2%
glucose®t 40 pg/ml9] chloramphenicole] E3FE 25 ml TBERX oA 37T, 250 rpme. & 4A| 7+ wjeksick. vk
H AFEEZ 40 pg/mle chloramphenicole] X3 100 mle] TBeEiA]e] 1:100 H]E= 0D600 = 0.57}A] wjokal &
2057 25°C, 250 rpmolA] cooling RS AA 1 mM IPTGE H7}ste] 25T, 250 rpm, 5A1%F &<t Inductions
sto] wldo] mputdw S 0D600 = 8% 7|5 & harvestdAch, AEES FAX EVE o] &3 ~
Agdo] A3 spheroplastsFEIE T=7] 93] AMEZES 1 mle 10 Mn Tris-HCl (pH 8.0)& A}&3sd]
resuspension® 2 289l MHE E3) o] wiXE A AL 1 mle STE [0.5 M sucrose, 10 Mm Tris-HCI, 10
Mn EDTA (pH 8.0)] &M 37C, 30%7F rotatione E3l osmotic shocks FE WHOT AXE 52 AA
At 1 mlY Solution A9} 50 mg/ml lysozyme solution 20 wE E3F gMo|A 37C, 1583 rotation
&}o] peptidoglycan & AASH L 1 mle] PBSE A3 5 300 wE 700 102 PBSS} 200 nM(monomer 7]5%)
2] SMO CRD-GST-Alexa488 probeE Wil Ah2olA 1A]ZF &<t rotationd}e] spheroplasto] &3 probeZ
labelingstAth. 39 ZAgE F7l2 & PFE Hols FEES FAXERYYE o] &slo] F5astt. 3
TH FEEA scFfv F4X5S PRUEOR ZZ&a, vy, WHdfE, AEZIDH} peptidoglycan layerE
$loll= spheroplasting ¥4, &Y labeling, 1|3 flow cytometryd AEA <l gatingS %3] SMO CRD &<
o #& HIJEE Hol: spheroplastE2 sortingdhs HAFLE WHEEFT.  FAHE EA7]E o] 83 sorting
A1} sorting % (purity)E =o]7] 93t resorting IA Fo, =34, PR FZL& Z3 sorting®
scFv WolA Hdx X 34, subcloning ¥4, transformation FBE AXi, 3 FERES =
(enrich)sl7] #138] o &= sorting FAS T3, HHEREE o8] rounde] B4 IH o2 SNO CRD
Gl Aol FE scFy WolA 855 FESATH(E 9, FACS data). ofo] thgh CDR B FR M2 & 1

% 29 .

F 1

s FAIE9 R AE

A CDRH1 CDRH2 CDRH3 CDRL1 CDRL2 CDRL3

#40 GFAIGDNA IRSNSYGGTA ARRAHYYGGSTYNPSWYFDL QDISRR GAS QQGYSSPRT

(NERE Dl (qaws 2) [(HEus 3) (Haus [(Haus |(H993 6)
4) 5)

#40-4  [#40%} T |[#40} FL ARRAHYLGGSTYNPSWYFDL (A <& | #4037} =< (#4037} = (#403} 5
Hs 7)

#40-16  |[#403} Td  |[#403} T4 ARRAHYYGGSNYNPSWYFDL (A € |#403} T #4037 5 #4037 5
H3E 8)

#40-22  |[#40% T |[#403} FL ARRAHYYGGSTYNPSWYVDL (A <& #4037} =< [#403} = (#4403} 5
W3 9)

_18_
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#47 #4037 U (#4037 5L ARRAHYYDGSTYNPSWYFDL (A & | #4037 < | #4037 < #4073 5
W3 10)
#AT-7 #4037 FA #4037} T ARRAHHYGGSTYNPSWYFDL (A € |#403} T #4037} 5 #4037 5
H3E 11)
#47-14 (#4038 5L |[#40} FL ARRAHYYGGSTENPSWYFDL (A & | #4032} &< | #4037} &< |QQGYSPPRT
W3 12) (MEHZ 13)
#42 GYTFASYD INPAGGST ARTPSQTYELDY QGIRND AAS LQSFSTPYT
(NEZ  |(qawz 15) [(HEHs 16) (Haus [(Haus |(H99s 19)
14) 17) 18)
X 2
[0165] o=y IAEY FR AE
3} |FRH1 FRH2 FRH3 FRH4 |FRL1 FRL2 FRL3 FRL4
A
#40| QVQLVQSGGGY | LNWVRQAP | EYAASVKGRFTISRDES | WGRGTP|EIVLTQSPSFLS | LAWYQRKP |NLASGVPSRFTGSGSG | FGQGTK
VQ G KNTAYLEMNSLRAEDTA | VIVSS |A G TEFTLTISSLQSD i
PGSSLRLSCEA |KGLEWVGY | VYYC ] (X2 | SVGDRVTITCRA [KAPKLLIY [DFATYYC DIKR
S (Mg |((HEW=E22)  ¥s S (HNEW [(HgmE 26)  |[(HD
(Haws |3 21) 23)  |(Nawz |3 25) kA
20) 24) 27)
#40|#407 T | #407) F|#40T T #4107 |#407 Y (#4407 Z{#0T Y #4073}
-4 o o o 4
#40[ #4037} =9 (#4039 Z(#40¥9 A #4037} (#403F T |#40¥ F|#40Y Y #4031}
- o =4 o 4
16
#40|#407 T | #407} F|#40T T #4107 (#4007 Y (#4037 Z{#0T Y #4073}
- o =4 o 4
22
#47\ #4037 5 |[#407} 5|EYAASVKGRFTISKDES [WGRGTL|#40% <  |LAWYQQKP |NLASGVPSRFTGSGSG | #4037}
o KNIAYLEMNSLRAEDTA |V G TEFTLTISSLQPD 4
LA TVSS KAPKLLIY |DFATYYC
(M= 28) (4 (Had |(auz 31)
HE 3 30)
29)
#A7| #4007 T | #407 T|#479 Y #A7T (#4037 B9 | #MTY T|#MTY Y #4022}
—7 o =d d d
#A7| #4007 T | #407 T|#479 B #A7T [#40% B9 |#MTY T|#MTY Y #4022}
- o =d d d
14
#42| QVRLVQSGAEV | IHWVRQAP | LYAEGFEGRLTMTRDRS |WGQGTL|ETTLTQSPSSLS | LAWYQQKP | TLESGVPPRFSGSGSE |FGQGTQ
KKPGASVKVSC | GQGPEWMG |MSTAYMELSSLRSEDTA |V A G TDFTLTLIRLQPDDFA |L
RAS M VYYC TVSS | SVGDRVTITCRA |KAPKLLTY | TYYC TVLG
(Mdwz (i |[(HEiz 34) (e |S (qaw [(MEHE 38) (4
32) % 33) e [((Hgws |5 37) Lk
35 136) 39)
[0166] <HAld 10> FAE B4715 o] 8% Aol FU1e FA] HolAES SMO CRD <o digt 2 ¥4
[0167] scFy &3] WolAl &2 SMO CRD FGol tigt A3go] S7tdex] gRlsty] f18 FHAE E4718 o] &3 2=
A4S Xlﬁﬂo}f’ﬂt} ol flsto] A AREHE WA o R Zp7hel WolA|eF tlETS spheroplastERE A&
o}, ZH] ¥ spheroplastEol] 232l do] o]&H SMO CRD-GST-Alexa488 1S 100 nM<] A3IA| 7] 3
Abg-o 1 AlZF =<9 incubationd}lith.  Non-specificdt 2a<L A|A3s7] 93] PRSE F X}Fﬂ] *ﬂ’—q?‘} = FA
E BA7]IE o]g3te] SMO CRD Ao that AgES A&t A A, w7 & ﬂifﬂ E%% 159
scFy WolA|7 (= 10)o) A R3FA|Ql #470] vl&f Y53 =719 & S
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<AAl 11> 159 scFv BolAe A A4 & A

AHE 129 schv 3 HolAE [o6 FHZE SMogke] Adtg o] Zrletgd A #Fsl7] 915+ scFvel heavy

chain, light chain =& WEZE 7}z AZsict. I % Expi293F F=AM X transfectiond}iTh.
Transfection 3} A Expi293F cell< 2x10° cells/ml9] density® Althuekslar, t}2< Polyethylenimine
(PEI, Polyscience, 23966)< ©]&3}o] transfectiond}itt. Freestyle 293 expression B (Gibco,

12338-018) 100 mloll WHolAlE9] F2FHdA} AAFHAAE 1:19 H&E2 dA 4, USo=2 PEI:¥HolA #
Az} = 4:1 v &2 Aol A2oA 20 E7F FULr A Alu ] 2 cellsol 4] shaking C0; incubator
oA 37T, 125 rpm, 8% (0, o2 74 wkst & A4H EEste] Ayt Ay, 1§ 25x PBSE
o] &3l equilibrium& %F3th. Bottle top filterE ©]&3] 0.2 um filter (Merck Millipore)® o] 3}&}%]
c}. o] 7}g wjFME Protein A resin 500 plL 23 4TCoA 16 A7F 2yt 3t T columnE =3 S50
resing 343 3 5 ml PBSE wash® 3 ml 100 mM glycine pH 2.7 buffer® elution W& & IM Tris-HCl pH
8.0& o]&sto] Z3MIAHTE. bufferE vl77] Y3sle] centrifugal filter units 3K (Merck Millipore)& A}
-&3to] PBSE buffer change %13 % SDS-PAGEE &3l AAld 159 Ao A7 =& #4800 (= 11).

<HAd 12> Aol F71e FAES Mool g ZHE £Y

g el Al SMoell wig &l Aol FrsleA SAE B $ste] ELISA AdE X Psiglet. 0.05
M NaCO; pH 9.691 4 upg/ml= GST tages fusiondt dimeric ZFEfe] SMO CRDE 50 upl* Flat Bottom
Polystyrene High Bind 96 well microplate (Costar)eol] 4T, 16 A7t %<t A3} 3 & 100 pl19 4% skim
milk (GenomicBase) (in 0.05% PBST pH 6.0/pH 7.4)% AF2olx 2 A|ZF 5t blocking 3%tk 0.05% PBST
180 plZ 4 3% wash® A3k H 1% skim milk (in 0.05% PBST) S & serially dilution © #47-7 A<} o
ZQl #40, #47, Trastuzumabs 50 pl 2t wellell &F38fe] AF2olA 1 A7F &t whgAIZY.  Wash ¥4
% anti-Human HRP conjugate (Jackson Immunoresearch) 50 u1%-& o]&3f 2204 1 A7+ &9t &4 w5
X&Ysta wash I}AHS 4333k, 1-Step Ultra TMB-ELISA Substrate Solution(Thermo Fisher Scientific)
50 pl# FH7bel @A gk F 2 M OH2S04 50 pl1¥ WojFo] whgS FEAIZ v Epoch Microplate
Spectrophotometer (BioTek)< ©o]&3] #4351t} (= 12).

<AAld 13> HCT 116 t1Z MEFA Aeo] FFH &HAIF M0 A A7 F<I

ek Al ZF20 HCT1160 A4 SMO A7 dHAlse] A= S Flsly] Hdl fFAE E4715 ol &3t A3y #4s
A&ystdet. £HlE HCT116 Ao BSA blocking 30+ % SMO A% Al 10 pgd s=2 AZA|7]a A2
A 1Az FoF incubation 3}k, 1A17F 3 PBSE A3 - Alexa 594 23F FA 2pl A WHSAIA A2
A 1A1ZF B<F incubation 3FAtF. 1A]ZF 3 Non-specificd ZAgS #|A37] €&l PBSE washing & FAIX
X715 o] &3ate]l QM0 AF FAES AdEs EAs A A, A o] A #47-70] #47HTh
HCT116 A3 SMOoll thaf A3l F7la& I8ttt (= 13)

<AA 4 14> M0 F&A 2T A <% SHHA 93 A5 sAZT AEAG IA

g FAlEol Az AE ALl oA RS FRlety] f8) offet o] AIFE FHEUT.  FHA
T QAL Az g o8 PICH, SMO #8Al= Aarh s HF oA dARIARD GLT &y
o 4 2%
2

off
L)
re

olel ANz HdES &elsly] s GLI wd Agh H9of luciferase’}
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EH3

Probe: SMO-CRD-GST_200 nM

3 Initial Library (31.6)

Final Library (41.0)

| #42(118)

| 447 (151)

FL1-H: FL1-Height
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250
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12% SDS-PAGE
2 ug Purified Proteins
25 NR: With non-reducing dye
20 R: With reducing dye
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EHI0

Probe: SMO-CRD-GST_100 nM

Negative Control (77.8)

Positive Control_#47 (473)

#47-7(561)
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					 1..787
					 
						 
							 note
							 Vertebrate Smoothened polypeptide
						
					
				
				 
					 source
					 1..787
					 
						 
							 mol_type
							 protein
						
						 
							 organism
							 synthetic construct
						
					
				
			
			 MAAARPARGPELPLLGLLLLLLLGDPGRGAASSGNATGPGPRSAGGSARRSAAVTGPPPPLSHCGRAAPCEPLRYNVCLGSVLPYGATSTLLAGDSDSQEEAHGKLVLWSGLRNAPRCWAVIQPLLCAVYMPKCENDRVELPSRTLCQATRGPCAIVERERGWPDFLRCTPDRFPEGCTNEVQNIKFNSSGQCEVPLVRTDNPKSWYEDVEGCGIQCQNPLFTEAEHQDMHSYIAAFGAVTGLCTLFTLATFVADWRNSNRYPAVILFYVNACFFVGSIGWLAQFMDGARREIVCRADGTMRLGEPTSNETLSCVIIFVIVYYALMAGVVWFVVLTYAWHTSFKALGTTYQPLSGKTSYFHLLTWSLPFVLTVAILAVAQVDGDSVSGICFVGYKNYRYRAGFVLAPIGLVLIVGGYFLIRGVMTLFSIKSNHPGLLSEKAASKINETMLRLGIFGFLAFGFVLITFSCHFYDFFNQAEWERSFRDYVLCQANVTIGLPTKQPIPDCEIKNRPSLLVEKINLFAMFGTGIAMSTWVWTKATLLIWRRTWCRLTGQSDDEPKRIKKSKMIAKAFSKRHELLQNPGQELSFSMHTVSHDGPVAGLAFDLNEPSADVSSAWAQHVTKMVARRGAILPQDISVTPVATPVPPEEQANLWLVEAEISPELQKRLGRKKKRRKRKKEVCPLAPPPELHPPAPAPSTIPRLPQLPRQKCLVAAGAWGAGDSCRQGAWTLVSNPFCPEPSPPQDPFLPSAPAPVAWAHGRRQGLGPIHSRTNLMDTELMDADSDF
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