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(c) 71 284 LHRBSA ] H7bd Azshd Algdl dis) 7] AdddAzt depdes AAd = = F

A
M (dialysis membrane)& ©]8-38to] FA& S sh= .

AT 2

A1 el YoiA, A1 it BAE intsadl AS AR i W

7% 3

A1 el dojA, A7) AHEAd A= CHAPS(3-[(3-Cholamidopropyl) dimethylammoniol-1-propanesulfonate),
CHAPSO(3-[ (3-Cholamidopropyl)dimethylammoniol-2-hydroxy-1-propanesul fonate), NP-40(nonyl
phenoxypolethoxylethanol), ©lSA]Z# °]E(deoxycholate), SDS(4F Ed|d AFHo]E), EZE(Triton) X-
100(Polyethylene glycol tert-octylphenyl ether), E# & X-114(Polyethylene glycol tert-octylphenyl
ether), E#E X-45(Polyethylene glycol 4-tert-octylphenyl ether), E&]& X-405(Polyethylene glycol
tert-octylphenyl ether, Polyoxyethylene (40) isooctylphenyl ether), Tl7]E%(digitonin), &2 Ho|E
20 2 EPAEHolE g0or FAE TorREH MAYEHE st o4l AS SHOR = HH.

AT 4
A 3 3ol lojAl, 7] AWEAHAE CHAPSY 2S ER o= 3l w .

A 4 ol gJoiA, 7] CHAPSE= 7] AESH A5 Ul 0.1 - 5 v/vieE X85 = A4S EFo= 3 W,

AL Rl glolA, 37) A Bhe 5 - 50 KDa®) RO g AR AL BAow s .

o]

i

AFA

379 8

A1 Fell QhelA, A7 2FAHLFL A7) A= Al el 0.1 - 20 mg/nLe] FE7F HES HUbE = A
& 5302 3 Wy,
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to GAS ek int o] a4 T2 iy

(a) Wint @A} ARSLAE 2§sts YA Alud 2FHLFRBA) S H7letes @A 2

(b) %71 28HLHFR(BSA)] /b AESH Almel disf] 7] AUEAZE dadoz AAL = de F
2] “H(dialysis membrane)& ©]-83t] FA4& et ©A.

AFE 10

A9 ol YoiA, 471 nt WAL intdadl AG AR b W,

A3 11

A9 ol ojA, A7) AHEAd A= CHAPS(3-[(3-Cholamidopropyl) dimethylammoniol-1-propanesulfonate),
CHAPSO(3-[(3-Cholamidopropyl)dimethylammoniol-2-hydroxy-1-propanesul fonate), NP-40(nonyl
phenoxypolethoxylethanol), ©lSA]Z# ¢]E(deoxycholate), SDS(4F Zd|d AFHo]E), EZE(Triton) X-
100(Polyethylene glycol tert-octylphenyl ether), E# % X-114(Polyethylene glycol tert-octylphenyl
ether), E#E X-45(Polyethylene glycol 4-tert-octylphenyl ether), E&]& X-405(Polyethylene glycol
tert-octylphenyl ether, Polyoxyethylene (40) isooctylphenyl ether), Y”]|Ed(digitonin), Z&|AEHE
20 2 EYAEHolE goor Y TorREH MAYEHE s o4l AS SHOE = HH.

AT 12

Al 11 goll doix | A7) A A= CHAPSS) AL EFo=

ol
rir
19
=
i

7l & & oF

ok e A¥ EA4o] Qe A dME S o]ty Wint e 5AE FoJdk= AgE Wnt gE AA
el ek Aol

g7 e

Wnt ©9de AX W FEA0 AFsle w2 HEANS 25 BuyEE Asdy 24 fde s gdsies 2
v gedRA g, H ool B Fgel A Ax el 2 9 YFEjSt(patterning) E EFF o
Ao Fojgitt. Wnt ©EE gziEel AtE B Ad5H AX Ul AESH fBAHS AAET HITHe
2 B-7teld 2 DNA A% ©d TCFe] 8 Ul 48 T3 14 FAAY HAE dozlty. Wnt 9¥Ee ®
g = P AAY dTE wlS- ggS AE 2 Todk=], oE Eol U EVIAE AR HE
AR AFS FE sox99 HH FES ZAAY, AEE 2IZAE BE AFAER BIA7|=d 93
S T

A ) Wnt ©hEe WA & W3 (post-translational modification)d] &0 2 AHto] o3t W3 = InE
Sl(palmitoylation)7} €y, ol&igh B2 Wnt @] &9} Wint F8Add digh &g glo] FF4o]
L, o= Wnt7b EFE4 FEHE EAE 7P 2 ddle] "k, oo, AEFHORE AiE AgAde]
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AN gol “int AT & AE 7 AEAYS wEet Ad-ngn Bud Fuudsl e 90
of sk wMAS s, nt wwde Baw f@o MEY FAW $uE 2gswUA W F4, W
24, ¢, 27 AL A4 Fol wolsta, 53 B ALNA 220 4719 4L 2gskEdl it @ o
EA9 Wt AEAY Ao} Fad AL Brh. olol, A oot Hof Lol BAHIY wEZ 44T A Unt
SAe o UF YshE e F2F AV} Holem gt

2 odge] Who g AAE F£ e Wnt ©WES Wntl, Wnt2, Wnt2b, Wnt3, Wnt3a, Wnt4, Wnt5a, Wnt5b,
Wnt6, Wnt7a, Wnt7b, Wnt8a, Wnt8b, Wnt9a, Wnt9b, WntlOa, Wnt1Ob, Wntll % Wnt16& X3, o]A] A3y
= 3 oYt}

2 oo A, “Wnt ©eiEe]l &4 {A7 = Wnt ©iiEe]l AAAZAY = A U 2FT V)Tl AL, A

9 A 77HS AXNEA gastE AR Uzl ujsted A e Arz Folsh MAEE RS ons

ok, A (activity)d A TE Z7h= w3l 7] (function)d -4, 71 # ofyg} <8 A (stability)<

TR 710% eFAY 84 §A H FHE 2. SEdte AAddA] B uker o], AAEd A -9

T T8 AHE ¢RY- g8 88 AR dEATIE B 3 i Ax 545 b Al
)

nt 9 AS FAH 7184 FE(soluble form)E A &EZH o7 HX]849]
54 (aggregation)& 2egro 24 39S 7. ololl, & dge] gof g4 §A7 & A
AT e ks o FAg oJv2 ALgH

W

o,

oA Aol A “Wint g ES BHEstE AE” = Wint @9 AS WA A (endogenously) &2 &= AES} F4

1=
2 AgAE B8 4 aide] 3y Ak B =9E Fd =Y (transfection) AXE BT EZHSC)

B BAHAN, Bol ot B & BUIY EL AT G2 EAFE D Anirols
guirdeorteloln, s S¥sl AFHl UA @S ¥ A9 FFoEelte FAAIE
(Scheit, Mucleotide Analogs, John Wlley, New York(1980); Uhlman % Peyman, Chemical Reviews, 90:543-
584(1990)) .

e

oAl A ol “fAA AeA” &

£ oujgitt. o)Al AaA= 2
o)
AN

ojoF g},

she B
Aol s dhdtel golat

WAAAA 8ol HAA AW & KA AZ g e

E T
(transduction)9} &L3 < ]E == xﬂu 9 oz A, AR A
o)} E

= T

=]

Ulﬁ}nﬁ A Mz HF
2 fFHxte] &4k (spread) T &
=i

L oojuE slAch, wEba, B outge] SAR AgRE Az A} Gak Al=dl o2 7]

:10

woagel ] WA (culture media)” = AL A 2 AES AAY & QRS s WA onjain, Az
el =

wjekol] AAd AoE AMLEE BAY wiAE BT xdEith. B agoa AlE F e AEad wjx =
FE AXEQ ol BAHoT AlEEHE FAY HIAERA, 95 E°] DMEM(Dulbecco's Modified Eagle's

Medium), MEM(Minimal Essential Medium), BME(Basal Medium Eagle), RPMI 1640, F-10, F-12, DMEM-F12, a-
MEM( a -Minimal Essential Medium), G-MEM(Glasgow's Minimal Essential Medium), IMDM(Iscove's Modified
Dulbecco's Medium), MacCoy's 5A HJA], AmnioMax, AminoMaxI complete Medium % Chang's Medium
MesemCult-XF Mediums XE3Fsl}, o]o Adte = AL ofyt},

2 dgo A go] “AESH AR = Q7tS X% I FFERFE JoA=, Wnt @l T o]E W5 =
NEE EFete BEE A82ZA, 23, 7|3, 7138 A, Ax Ee o5 WigRS L3, ol Al
=] ket

2 A A 8o “AWEBAGA (surfactant)” & 4 FEZ F354 FE£S T2 7HA3 0o &9 AT
d EEY A54d B O YAHEE AAYS @SR O oW FES AT ERE s
2 dtigo] AAEdAE e & Fu|Eg(palmitoylation) 2 18] AXW-HPE Wnt @Al A5 S A
713 FEAS F7HA7]E 98-S Y, o2 59 CHAPS, CHAPSO, NP-40(nonyl phenoxypolethoxylethanol),
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[0044]

S5S0ol 10-2590910

T] 2 A| =7 o] E (deoxycholate), SDS(AF =dlA AdHo]E), Ef]E(Triton) X-100, EZE X-114, EZE X-
45, ETE X405, t7|E(digitonin), NP-40, ZgLEH|0|E 20 @ Zg L EH|o]E 80E Z3&}L}, o] A
BE = AL olyt, Aoz E, B oA o]&r = AHEA A= CHAPSO| .

2 ago]l A G oo wEW, A7) CHAPSE 7] AESH A5 U 0.1 - 5 v/ve= X3dcy, Bo
AAog2E= 0.5 - 4 v/vh=E ESEY, WUl ¢ FAHCREE 0.7 - 3 v/viE E8E 1, 7FE FAA R E 0.8-
2 v/vhE EFE),

f
)

B ogAAele] §o] “ul(albunin)” & EFEE fo AREe] AA wi ABIH BYL FAE 1 7]
54 ARE oluath Adsel fAY LY (NS Fol GenBank HTWE ANC9S520.19] L)Y 5 L,
A7) Bt 706 o, TAROE 80% oY, US FAHOE 054 o4, HF FAROE 98h olgel A
HERE AR obildt AdS B EFU S ootk E@, 37 G¥ns FAsAG oo Fgse 4B
S RS 2E olvlmal AQelehy, AN Ade] A, WY, AR E FohE ojrng A4S 2%
A WelAE EGF & Ak, ARWE ARYL Tolste] £Ee TolEolt 48 oM B &9
BEFE 2 2ed ot

AAZAE” & AA Hell Folxo] 713 M2, 24 e AdH HEFse 45 D714

o7A FE ARAE nEiy, FAHoezE pH 6-89 A#ZE &A(physiological
solution)ol =ZFAL W A5FA FHZ SA6= 7184 (solubility), AAZEZE e A3} HE5te 24
< FATIAY s & 212 &4 (tissue  compatibility) 2 -84 (blood
compatibility) % olug}l A Fol T AA 7|7ke] A3t 5 LHH= AEEA (biodegradability)S £33}

m ok
l
E

)

O

I~

Ir
W
X

Y

= ovjot}.

2 odge] A Fdod mEW, V] 4L A ST (serum albumin)o]th.

ool pAHQ Lo wEw, Av] IR 7] AESAH AlZ el 0.1 - 20 mg/nLe] TE7} HES
A7t 2o %lzﬂﬂ O®E0.5-15 mg/mL el {2 Hrlely, Buh o FAFoEE 1 - 10 mg/nl
Tt HEE HUbsta, Ru 9 pFAFoRE 2 - 8 mg/nl wEVF HEE HUbEH, s pAFoRE 4 - 6

mg/ml E%7t H =2 "7},

2 GAA oA &0 “FA(dialysis)” & 9TH #AFAA 2 TG0 GAE XA A =HES AA
371 s do F4, g oy, o o F4 D A58 P4 wF(therapeutic plasma exchange: TPE)=

A, olel AFHA g FA i e TR FaeA A 2719 T (pore)s A= WHEAAF
& olgstel vy & W 54 825 A9Her AAIAY 11 vEE HaAe BE S THEds
oju o] o}

el mER, 2 oaHe S5 Azl A-NgE A AxdH o Aitd Wnt @] teke] EE
L AMGAGA ZI GAE 1A eR £ H, ANRAE st nt G F8dS Fold
< AR 3 ARA 249 AM@AA a2 2dR] Gl BARE Aol vlutste] AW ANte] &
Het pools ARE TTe] FATS olgste] AX 54 AUIPAE HEHCR AAGRG. o, F4
A= dEshE AA el dEhus Wit AlAlS] AE 54E sidsiAE A Ao AA Wnt de
Aprdo]l e wxbs 3] A, Wnt w9 o] $3 (aggregation) & WAL 724 M-S AHAA
ol AR el HAn

ofl, & el 74 BhE 65-70 kDa®l Bt AR ZhA= 2RI 30-50 kDad] Hit wAbES 7HA= Wnt
dujdoel g fle AR LT e M= E 4””‘013} Agglol Abgd = A, FAHeR
©, 371 FA B2 5 - 50 kDaf] AL ghs g, Brh fAH e e 5 - 40 kDad] AeE ghe 7,
Hop o #AAe®e 5 - 30 kba®] Ao ghE 7HAaL, 7P A RS 5 - 20 kDaf] Ao gk Tk
c}.

(b) 271 &FHe] H7td AESH
(dialysis membrane)= °©]&3te] F4& F33}

2ol ol gE= Wnt wid, AMEgA], &Rl 2R we] i oln] Fesilons

1)
ki
o
ol
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[0052]

[0054]
[0055]

[0056]

[0057]

[0059]

[0060]

S=50dl 10-2590910

(b) 2 wWge ANBHA LFE ine oA golo] AyUIS AW A FHow AWDAAET Augon
AASE E TS F Int B9 £840] ALHOE KAWL FelA AE SHo ANBYA - F
B R AHE AARTA ARE- o2y Fed U EEfHoR ABY 5 A,
(c) ¥ wye s BFEs} we int WA A5 nfe] YRSA B AAHE TEHA HA
3 7] wg PR F83 olgd + AUtk
=09 e 4
% 12 CHAPS o] W Wnt3a WA SHlEE $AE Wel 229 A3E BeFE Iyt

2 BSAZF T4 ol Wintda ©HAe] FHEE AL HolFo] £A F golah FFEL mAFE WY B

% 3& BSA(5 mg/mL)E ©]&sle] 3]<H Wnt3a o] CHAPS/E A|AE ZTd % F&AS §A3FE HoFE= ¥
9 B3y ZAlo|t},
= el Wnt3a 8 o] 4ToAA 15U o) &0l Wel§le] AAFe ASE BAFE

+= BSA(5 mg/mL)7} *E
TOPflash ©JAJo] ZAz}o]t},
g5e AN S8 FAH hE

olgl, HAAAE Fato] £ AHS G AAME] AWstaxt k. olE HAAldE o2X B WUys Hup
Ao Austy] Y& Ao=m, B Aol X wpel & W] Wt olE AAdel o AgEA] gt
A FAANA B A4S 71F Ao oA AEE Ao,

HZE CHAPS 3% E 0.0025% =¥ 197} 5 == & DMEM/F12 1 mLZ Protein Lobind e-FHd| @ojFct. o]%F
500 ng/mLe] Wnt3a(Carrier-free, R&D systems, Cat. 5036-WN-010/CF)Z “F7] DMEM/F120] 713k ¥ 4jojFaL,

AXNZF Bk 37T FABFATE. 4A1ZF 3 27,000 x g, 4TAA 1A S AEFEIATE. 1 nle AT
3k 5, 1 FoA 200uL=E Protein Lobind e-FHeol] %7 &, 50uLle 5 x Laenmli A& 4FqS ¥

e o
—
(e}
AL
O

Fob Bl A5 ARE A%,

e-FHo 200pLe] 1 x Laemmli A& $FHS Y1, FEE ZFojWl T 108 FoF #of A=
k. o]%, 7k Wnt3a, B84 Wnt3a B &3 ¥ Wnt3aZl oJEA y¥ojx=x gl

< L3 %= Aol (solubility assay)E s on, 7184 Wnt3aZ
Wnt3a: A=A ztzr =439k, 1 A7, 1% CHAPSOIA = tF-E9] Wnt3aZb A5 N A8t o),
0.002% CHAPSOl A &= tiF-#-9] Wnt3aZ} A YEPFO 24 | 1% CHAPSOIA] Wnt3a®] G840 FA8ES &3}t
A= 1).

FAS F¢l CHAPSS] BSAZ 9] w A

1% CHAPS =& W9] Wnt3aZ BSASF o] HE w&E o2 BSAE WA U7EA] 9bar CHAPS: whAyrts Bxs A

XS VA E FA wS ARESEe] 24A13F FoF FA(dialysis)S FHEOEHN BSAE FENd Hr|a
cmmﬂ-?ﬁ H4e B AAHNEE . FAHSR, Lo DMEM/F12, HZF BSA H%7} 5Smg/mLel
DMEM/F12, == HE 1gG %7} Smg/mLel DMEM/F12E Protein Lobind e-FHd A7 sttt 1pg/mLe] Wnt3a
(Carrier-free, R&D systems, Cat. 5036-WN-010/CF)Z €] DMEM/F12¢] 713t % &ojFdch. FA Ay
(Thermo scientific, Slide-A-Lyzer mini dialysis devices, 10K MWCO, 0.5mL, Cat. 88401)¢] FA1=h vlof] 14
mLe] Z}7hE DPBSE YWil, Wnt3aE X33 89 500ulE 54 njel T8 Qo] QojFoth.  olF 12413
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[0070]
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oin

S HE7I(100 rpm, 4TC)ol ¥WolE F, 9 5ol 14 mLe] 7k DPBSE A= ZoldE thy thAl 12413 &<t
ZE71(100 rpm, 4C)el FolFArk. 12413 5, FA5 ¢t Q= &o& AojWjar A7k DPBSE A&l &
Agh HH7t =A HFArE. FA A F 200ulE Aol F, 50ule 5 x Laemmli Al® $F NS H7tsho
108 Fot 7tgddtoms g A g2 AAea, 200uLe 1 x Laemmli A& fEAo g FEXTNE Zojul & 10
B tdg oz F2 A5E A, olF ols AEE WY EEHE 353,

T A3, BSAZE §ls W= o] Wnt3azk FA o] FAete] 34 AHA|7F WA ol whake]l BSAZE ol
ol B¢ TS 5

FAR Mnt3azh GolsH AFEE FARATE 2). olF Fal BSAZF T4 A

Aes BATE & = A,

BSAdll oJ&l] 3]4rell 33k Wnt3aZt &8RS el 93l &= £41S Fadsnt. FAAHSE, Il
DMEM/F12, &= BSA 5%7} 5Smg/mLSl DMEM/F12, F <17F 8% <X FX=7F Smg/mLel DMEM/F12 E+= HEF
IsG &%7} 5mg/mLel DMEM/F12% Protein Lobind e-FHeol X718t3dtl. 1pg/mLel Wnt3a (Carrier—-free, R&D
systems, Cat. 5036-WN-010/CF)Z #}7] DMEM/F120] 743k ¥ AojFdtk. 41 28| (Thermo scientific,
Slide-A-Lyzer mini dialysis devices, 10K MWCO, 0.5mL, Cat. 88401)¢] HFAiul vlo] 14 mLe] 2}7}% DPBSE
wolF ATk, Wnt3as EFT & 500ulE FA FHe] FAE Qo] Yol o 12A417F Sk FE7](100
rpm, 4C)el WolE §, ® o 14 L] X7k DPBSE A= Zobd the tha] 1241 F<t Z1%7](100 rpm, 4
Thel YolF=Adrk. 12A2F 3, T4 glol] = §4E& Aojual, 200ule] 1 x Laemmli A& $zHo= F
Abs Foldl 3, 1083 7HEste F& Als g Al#eksith.

i

T2 Z 400nLE Protein Lobind e-FHol %71 % 27,000 x g, 4ColA 1A17F Bt dAEHEAT. o)%F
WS F3354e] 200uLE Protein Lobind e-FHol %71 &, 50ule 5 X Laemmli A& 5SS
7tgste] A AE2E AT, TS AAT e-FEA 200ule] 1 x Laemmli Al

B, FOE FolW F 0% B¢ AQFoRK AN ARE ALY, oF oF ARE 0§
E]
[e]

ot & st

oA, BSAZE 29k A4S Ol Wntdazt Aeel el EAsk] -80S BofFa fla, el w&
FEE EAee B ue @il 1668 ZIANRE Aol ntdart BN FHHE GATEH adE o
EiiA Xohe S8kt (fe 3). BSA= Wnt3aZk FARl F2E= AE Whe W obdE, CHAPS7E F4& &
ol AAE] wrt g vtobxl FEA AR Wnt3aE FEAHOR fAEFE ol AdE UEhis o 5 3l
Ak, ©l=AM, Wnt3a7} CHAPS o]&A 484 ol BSA & 584 JH= de4os oJdegs &3t

ATt
TOPflash ©fA°]

N

BSAoll <fs 84S FAS &= Wnt3aZlt AZoAA A5 SAsIA7E E4S A5t JYeA], TS o
2]k Eogo] AukAQl Wt 21 4TAA A7 fAE=AE ER1ety] 9@, canonical Wnt AEE A5
= TOPFlash assay® Fa3t9ct. FA A o=, 1nlLe DMEM/F12, & XHZ BSA %7} Smg/mLQl DMEM/F12E
Protein Lobind e-FHol Yol 1ug/mLe] Wnt3a(Carrier—free, R&D systems, Cat. 5036-WN-010/CF)=
AF7] DMEM/F12¢] 28 & Ao]F¢ivt. %A1 &M (Thermo scientific, Slide-A-Lyzer mini dialysis devices,
10K MWCO, 0.5mL, Cat. 88401)¢] FAlul wlo| 14 plLe] x}71S DPBSE WolFil, Wnt3ad X 3s &9 500 uLE
FA gnje] FAu ool Yook, o] % 12417 B9 HE7](100 rpm, 4CT)ol YoliE =, 9 Hholl 14 mLe
27be- DPBSE M2 Zol: tha thAl 12417 5<F [E7](100 rpm, 4TC)ol WolFATh. 12412 5, F2Aqt
otoll 9l &S Zojal, Protein Lobind e-FEo &7 th&F F4 NS o]&3te] TOPflash oIA0]1E -3

gozH Wnt3ae] A& A3

m o

TOPflash ©JA]e]+= Steady-Glo®Luciferase Assay System(Promega, E2520)& AF&3le] A|zZxle] Ao we}
Tkt vl oJAle] Al ok whE ollx PBSE 1:12 8|A g & ARE-(o]3} LAR)SFSITE.

Zg-L-gelil oz gle]E A ZHOE(SPL, cat.30196)E 10¥37F IH¥s
th.  o]F SIF AEE 50,000 cells/well (100uL)E A Q@a}iL 24h Fo] XS Fgste] uleF wi=] (DMEM +
10% FBS) 100pL + Wnt3a X3 &9 50ul7lF H=%F 9ok, 12 UA
LAR (50 upL LAR + 50uL DPBS)E H7latdth. AE7F 283 a8 HA 1087 fA6t 1% B¢k &3
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