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=7 NYBROMMEERZRICH (T D Wnt-Frizzled HE{EH

fiepi R

LRP-5& LRP-6& & & (C105E 0 Frizzled(Fz) b Wnt DL 72— L THShTL
AR, UHLRELET 2 —OBEII Wit 2NNV EPEENEESRBRIE#L D,
bFEbPoTVEYL, ZTMIEFTHEEDNI—22b>THBRTZ=27 M) Wnt
-3a, Wnt-4, Wnt-5a, Wnt-6, Wnt-7a, Wnt-10a, Wnt-11® Wnt X > /N — |Z C KI5
ICHADA T %D, =7 Y Fz-4, Fz-10IC13 L+ 7 2 —DMIBAICFLAG D2 T %
D DF-1#IS TRIME /. DF-1MRRICERSE L EHFTTHAL = Wnt-HA & Fz
-FLAGMOAYAMZ Y b ERBASE, BEEFEST 2 Wnt-HA ZBAN S /28I, anti-
FLAG i TL 72— DRELRETOMBTITIRAZ L TAY Ty A T&1T2 1.
Wnt-HA BB L T\ % DF-1#fa 0 L& % Fz2-FLAG % 3 & € /- #1882 50 & /-6,
Fz-10{_%t L T Wnt-3a, Wnt-5a, Wnt-7a »*, Fz-4({Z%f L T4 Wnt-5a H#&H 2 h 7.
Fz-10T(2 Wnt-6 & Wnt-10a ISV EE P A 5N . S EO Wnt-7a (3 Wnt-5a £ D L
BICBVWTF-10E DEA%FEIZ L {, Wnt-7a (L L TEVERMMES & 5 h f-. Wnt-7a
IEEERY, ZRIMICEEFICEVTFz-4TR A F-10&ERICRKBLTVWS. ChH0H
B3, MEOMEREICE TS Wt & Fz ORI EBENLEEZERL TV A,

CEME184E 4 H12 12 3)

Wnt-Frizzled Interaction Involved in Chick Limb Development

Shunsuke SASAOKA

In combination with LRP-5 and LRP-6, ten members of the Frizzled (Fz) family are known
to function as Wnt receptors. However the relationship of the receptors to ligands is poorly
understood, partly because of the difficulty in obtaining active Wnt proteins for a direct binding
assay. Several Wnt members, including chicken Wnt-3a, Wnt-4, Wnt-5a, Wnt-6, Wnt-7a,
Wnt-10a, and Wnt-11, which are expressed with specific patterns in the chick limb bud are ex-
pressed in DF-1 cells after HA-tagging to the C~terminal end. On the other hands chicken Fz-4
and Fz-10 are expressed after FLAG-tagging to the intracellular region of the receptors. Expres-
sion constructs for WntHA and FzFLAG are transfected in DF-1 cells, either independently or in
combination, and the Western blot assay was performed to detect receptor binding of WntHA
before and after immunoprecipitation of the receptor with anti-FLAG antibody. When the co-
nditioned medium of DF-1 expressing WntHA was added to cells expressing FzZFLAG, Wnt
binding was detected in the following combinations | Wnt-3a, Wnt-5a, and Wnt-7a for Fz-10,
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and Wnt-5a for Fz-4. Weak binding was also detected in Wnt-6 and Wnt-10a for Fz-10. A
smaller amount of Wnt-7a showed efficient binding to Fz-10, compared with Wnt-5a, implicat-

ing highest affinity to be to Wnt-7a. Since Wnt-7a is temporally and spatially co-expressed in

the limb bud with Fz-10, but not with Fz-4, these results provide evidence indicating functional

interaction between Wnt and Fz members, eventually leading to morphogenetic events during limb

development. (Accepted on April 12, 2006) Kawasaki Medical Jounal 32(3) 5 127 =137, 2006
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HED, BRI IR OB ek s Eh
W MEREC X o THE S h, RBAEIEST
e 5. WIS B Tld otk >
TR i LMEAERAHRE o2 3 2
=r—Yaro—o20kikk LTilEbh, $FiC
Hedgehog 7 7 3 V) =V, BMP 7 7 3 1) =%,
FGF7 7 31 —% Wnt77 3IY—YIHBEE
W R T OMNBI AL, MR EicG- L, Mg
oS F T LB TR, (E IR
IZRBL, AELZBEHNEZHS>TWS, PTDH
Wnt 7 7 3 1) — X5 B B R - Aol
R E BN TR, WEEROMLOW
W, ML LB L TwA I RSN TV AY,
Wnt 7 7 3 — 3 HFHEBN 12 B v T 1R
MHESR, FOH)BH=7 b IEFTIE Wnt-3a,
Wnt-4, Wnt-5a, Wnt=6, Wnt=7a, Wnt-10a, Wnt
N O TR BB HE ShTn a1
F 7- Wot 258563 2 /R B2 2ot 1 e
M O Z AR LRP-5. 76 & 7 [1] i Pl B o) 2 ¢
& Frizzled (Fz) 238G HREHEL TV 545,
Fz IZIZ10FE8I 0 2 v = s hThh, =
@ 7 T Fz-2, Fz-3, Fz-4, Fz-6, Fz-8, Fz
101 =7 MV IRDOMHFETRERIEA LN LW,
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FOWMEEMEES S L E LT, iR
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T PCP (planar cell polarity, i AR HE)
FEg, Ca** RS L LD 3FiRINVDHL L

(2) Wnt-5a
(5) limb development

(3) Frizzled-4
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Wnt ¥ 282 e UCHRE, WY 50N
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WhHIt, SHICEEREZMET AN Fz
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BWEABIEREDLD, EOWnt & Fz)d
HRMICHESLTTEIC s ilib oo b Y
AR LS A IconwTiE OB % iE X
HB LTwian®=2 SEfiFiEchico
HiE A 5 Wni-5a & Fz- 4 A3 o ] fokk & 44
WEREME TSR IR BATEB L T A AL &, Wnt-Ta
& Fz-1008 40 o5 I 15l O SHIE B THRBLATT
BLTWEHICERL, ShoofiEMfty =
7 b IEEHETHRE L Tw b Wnt-3a, Wnt-4,
Wnt-5a, Wnt-6, Wnt-7a, Wnt-10a, Wnt-11D
C A % {2 hemagglutinin (HA) TV p—7®
¥ ¥ %xwih, —J)4 Fz-4, Fz-1012(2 FLAG @
TV F—FD¥% ¥ &L cDNA 2R L,
RIELREA WY Ay y7ay Ml Lo
THEMGRE N SO, S, HENT
D Wnt & FzOM EAEHIZOWTOIERENRY
Wheh, ZhiaWn 77 I —0ENZ
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REMF L TE

. =7 bYZHPETu—7
ZgH: A 5 — 313 Hamburger and Hamilton 22 |2
Pt o 7z, BN ¥ — ¥ |L whole-mount in situ
hybridization 3 X U° 4 iy T @ in situ hybridiza-
tion Ti#j~<7z. Probe {2{Z="7 b 1) Wnt-5a %,
Wnt-7a %, Fz-4", Fz-10'® @ §§ %) cDNA 7 5
cRNA Z G L THIwZz.

2. R OB

=7 b V% 4 % paraformaldehyde # 15 &>
phosphate-buffered saline (PBS) T 4 C — i [#
£ L, 0.1% Tween 20 % {5 & PBS (PBT) (Z
i L 7 %, MiX25% ethanol ~“PBT, 50%
ethanol ~'PBT, 75 % ethanol .“PBT, 100 % et-
hanol THLEL L, #i##*A912100% ethanol H T —
20C CRRAF L7,

Whole-mount in situ hybridization & 52920
W9Eo THio 7z, BTLAEH:, 68C @ pre-hybri-
dization mix (KK @ 50% formamide, 5 % SSC,
pH7.0, 50 ug/ml tRNA, 1% SDS, 50 ug/ml
heparin) (Z(F4f L, 1 WERLEE L 7-#%, digoxi-
genin (DIG)- labeled RNA probe (0.5ug) #
& 3 pre-hybridization mix {2 i L, 68T
C—Hfi hybridization % {7 - 7=. Probe (X T7, T3,
% 7212 SP6 RNA polymerase T, 37C T 2 W[l
B LT A mk L, DIG £ ak RNA (&6 21206
L CBSER 7 v 71 1) 5Tl (b L THIw .

YR TORBIZD B LK% 4 % parafor-
maldehyde ~PBS i CHE L, BiAK, #AKFR
Bz 74 »AML, BEE27 umTY /%
e L 7.

3. 79 A3 FOHEE
HA D ¥ 932 w/i=< ™ A Wnt-3a (mWnt-3
aHA ; Upstate Biotechnology) % il PRE¥ 412 Tl
{t L pUSEamp #* % ENTR11 -~ BamHI, Xbal @
LTI F—% AN Z 72, KRiZ=
7+ Wnt-3a?, Wnt-4¥, Wnt-5a ¥, Wnt-7a %,

Wnt-10a”, Wnt-11% @ ¢cDNA Z § I 1IZ HwvwT
a—F 4 Y TEHIDFH % PCR THINEL, HIMR
BEETHIE Lo bRV 2 EILL 7. Wit
-6l SRSV T T IS v —
(sense, 5'- GAGATGCAGAGGCTGAGCTCCTG
-3' ; antisense, 5'- CGAATTCCATGGACCCCA
ACAGCATCT-3') "¢ cDNA % 1 i§ L, pCR4B-
lunt-TOPO (Invitrogen) (27 0—=>%1, 1
JERLH) & PsE L THEGE L 72, PCR T4 o fill B %
FAB CEYLL 28 & F R F 4L mWne-3
aHA |22 4 F T, =7 1) Wnt-3aHA, Wnt-4
HA, Wnt-baHA, Wnt-6HA, Wnt-7aHA, Wnt
-10aHA, Wnt-11HA % {E B L 72, Fz-4 ~ (&
PCR |2 T (sense, 5 - ATGGCCTGGCCGGGC
ACACACAGGGCCGAGCA-3’ ; antisense, 5 -
TTATACCACAGTCTTGTCGTCATCGTCTTTG
TAGTCCTCGTTGCCTTTTCCTGGCT-3") FLAG
DF TR CEEIIZI T I /RRLENL,
Fz-10~1Z[@ 42 LT (sense, 5 - CACCATGG
GGCCAGCCGCAGGGAACC-3' ; antisense, 5 -
TTCATACACAGGTCTTGTCGTCATCGTCTTT
GTAGTCGGGTGGTTGTAATGTGGATT) C %
WIS 3 7T I /BRI L CFLAGD ¥ 7 & 3
L. Theozy b)) —270— 22
|Z pcDNA3.2DEST ~ LR LIt T A #L4ft 2 72
(Promega) .

4. DF-1#lllle, CEF #ilfg

& Ry oI X OMREE Rz E =
7 b ) ERHE R % o DE-1M1J8 (ATCC |
# CRL-12203) ZHiWVw/. gL R=F—T v
LA IZITH DL DA L7z SPF (specific pat-
hogen-free) ZHiBE (10HWME) OO H
& B L 7= CEF (chicken embryonic fibroblast)
i,

5. biR—%—TFvtA

TOPFLASH & FOPFLASH®D L i/R— % — 7 5
A3 FWEEREFN05ug ¥ 7 A Wnt-3aHA
0.1ug, =7 F Y Wnt-5aHA 0.1ug, Wnt-7
aHA 0.1ug, Wnt-11HA 0.1ug & [A] K (2 CEF
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{2 Lipofectin (Invitrogen) 2T hFF ¥ A7 = 7
3 ¥ L, 24K % Dual-Luciferase Reporter
Assay System(Promega) {ZTHlsEL7z. b7 ¥
ATy varyDRREEHRLIZOIITIVALY
vy 7z5—Lay ba—biR—%—7F
A 3 F&FREIZH W,

6. & »87 oL

=7 b A I K o DF-1/IB#k % 6
KT L— M2 2 x10°cells ~well THf &AL,
Kidbid 2 %7 2 K Wi (FBS ;
tific) BLU1%D="7 kY Ik (CS ; GIBCO)
# 7 tr Dulbecco ¢ 2 fig /B 3 (D-MEM) %
il L7z, =7 b Wni-3aHA, Wnt-4HA,
Whnt-5aHA, Wnt-6HA, Wnt-7aHA, Wnt-10aHA,
Wnt-11HA, < 7 A Wnt-3aHA, Wni-8HA &
FLAG O % 7 %13 7z Fz-4 F 713 F2-10% £ 1
#H# 1ug, Lipofectamine 2000 (Invitrogen) #
O THITRABFSEA L, 37TCTH&ET S, 2
gl Bs b % 4% C, PBS Tkifr L, PBS &
A cell scraper |2 THEEFRY ML Z DT 5.
10, 000 rpm T 1545 W] 34 Ls #%, Protease Inhibitor
Cocktail Tablet (Complete ; Roche) # i#fif L7z
RIPA buffer (50 mM Tris-HCI pH 7.5, 150 mM
NaCl, 1 mM EDTA, 1% Nonidet P-40, 0.5
% sodium deoxycholate, 0.1% sodium dodecyl
sulfate : SDS) 70 al & B A, 8T WM by i
Wil oTRG T TR HLBZTS.
10, 000 rpm, 1555 [#] 4 T Tl L2 ML L,
Bradford %) C# ¥ S 7 i E# L L, #EE
i 2 7.

Irvine Scien-

7. SEZAF YTy T4 ¥F

ML LAty 28 7 RS Sample
Buffer (NEB) #fl1z290C T 2 7ML L7z
1, dithiothreitol (DTT) % hil X T SDS % % &»
FYVTFT2YUNLTIFEFL (5~20%7 7711
v M) THEA KT L, polyvinylidenefluori-
de (PVDF) A ¥ 7 L »~E&AMICES L 7.
TBST (150 mM NaCl, 100 mM Tris-HCl, pH
7.5, 0.1% Tween 20) HWIZ2.5% A F L I

£ ik (532 539 2006)

7, 0.5%BSA%GL 70y ¥ FiHHTR
PLL 7=, 70y F» 7T, 0005 MM L
7z HA, FLAG \ZXf3 % RIUKHT 4 T
G %, 78y ¥ 7 FEHT 3 kiR Lok,
HA C |4 peroxidase T B2 il L 7= anti-rat IgG $t
{& %, FLAG T {Z anti-mouse IgG Hifk# 7 1 v
F ¥ FHHCT20, 00045 AR L 72 OB T 11
W, |l THIES S, EDOH%TBST Tk
L, 125638 (ECL + ; Amersham) # H]
WCHRHY L7z,

8. Sk FRik

L 7z 7 > 2% 7 RIS anti-FLAG M2
affinity gel (Sigma) % 1A, lysis buffer (50 mM
Tris-HCI, pH 7.5, 150 mM NaCl, 1 mM EDTA,

1 % Triton X-100) T4kt %500 112 L7=#,

2 WM ¥ 5. 10,000 rpm, 4 CT5 ol
ALsL, TBS (Tween 20% 7% % 7 \» TBST) T3
[0 Pk i L 7=. Sample Buffer % Jil 2 2 LB L
7@ 510,000 rpm T 5 FMatl L, Lifxs
VESKBIL, YAV TR T4 T F
fro7-.

5 3

1. =7 bYIRORFICH T D Wnt-5a, Wat
-7a, Fz-4, Fz-10D5EB/R 7 — ¥
=7 b IKROREHIZBIT S Wnt-5a, Wnt-Ta,

Fz-4, Fz-10 ® mRNA JgBLH{}# 2 whole-mount
in situ hybridization 33 X TF section in situ hyb-
ridization {2 & D <7z, T T TOHN &M
IS, A7 — V21~ 26D H 2BV T, Wnt-5a
RO TP IEYE & T Tl 2Bl Y 7 VA
2 b (Fig. 1A, B), Wnt-Ta 27500 & 44K
HTOAFEBAWSNL (Fig. 1E,F), Thb
Wb LR TRIBLTwA Fz 77 31—
ELTIEFz-4k Fz-10%5 5. ZDHEH, F-4
EHE N T AR S L T 2 i
i & Wy UL A LD PGB0, B X OV o
R & TS T BB L T/ (Fig. 1C. D).
Wnt-7a 25TFMAME S TRBLL TWv 2 D RHE
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AER —

Fig. 1. =7 FOUBEHEIZB S Wi-5a, Fz-4, Wni-Ta, Fz-10 O3By — >
(A, C, E, G) A5 =21l whole-mount in situ hybridization {#. (B, D, F, H) A5 — Y260 section in

situ hybridization * # @ # @ Nuclear fast red He{if& (x 20).
o An, anterior $ Di, distal ; Do, dorsal § Po, posterior { Pr, proximal | Ve, ventral.

ACT W, By

LT (Fig. 1E.F), Fz-101Z1F M o4 SE,
LNl Fop R BIATN S L (Fig. 1G,
H), €O 7+ VAN OHEIT XD s,
ZD &9, Wni-5a & Fz-4-Cid i i @ [ 7 ik
AR R R TR — =T 2 7L TH
H, Wnt-7a 2 Fz-10 T 5 M 4408 8 CRe Bl o
F=N—=Fy THEDHLI. IO Eh
5, =7 MY EEFIZEBEWT Wnt-5a & Fz—4,
Wnt-7a & Fe-101 FhEFh B ILWIl# G
VTV REATWAIENEZOND 0,
Floo e O Az DWW TS 24 b
FoLHizfrore.

2. M L7z Wnt-HA @itk fife a2

<7 A Wnt-3aHA E il g2, =2 TEWK L
A7 =) Wt 77 2 —DOEWIG
PR T D70, VY727 —F¥LE—¥y—
TwvtAd %179 &, Figure 20 % 9 g

(A, C) ¥iu{g, (E, G) %M%f&, (B, D, F, H)
7o oz, CEFC{itE % llE+4 %0 Wnt-7

aHA X7 7 = ¥ &l 2 AT Stk L, =7
} 1) Wnt-5aHA & TOP “FOP C §§j \» % 2% 5
faEAl s b, —J, Wn-11HA (£ E (2
INK #f ¥ 4 4 L C f’f HLTWwWADT, #5=
YREBEETIEL 2V LS TW S
CITOLE—Y—7 vt A THist iz
LMo/, TOLHIZ, Wnt-11HA #* Bk
WT, CEMMIZHA ¥ 7 2172 Wmt 7 7
I = EPENE AR S T v Z LAt
il = AL7z,

3. =T MYIEHFTHRIATLIZ W77 3IY—
& Fr—4 = O MR
DF-1#llsZ W T, HAD ¥ ¥ & D1 7:
Wit 77 31 —®cDNA L FLAG O % 7 %2
F 72 Fz-4 @ ¢cDNA Z [ 12 A L, shil s
Bz 24P ARSI A L L Ao e, R
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Y N7 T AE Bl il ik
o TR R A D,
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L 7= (Fig. 3A,
ch#

O KL 2T (2N iAo 7z, F

Zebht, Lo Wit (2T Wni-6D /3> Kt

20 55 <, Wnt=7a, Wnt-10a, Wnt-1107% > FI3if
18 (RN, KICINS & anti-FLAG Hifk T
S B2 Ty, anti-HA HifRIC Ty Ay &
16 TOy T4y SRS, MO RTO
g 14 Wit iZoW T Y Fldsih Shah o7z (R
g q AR LTV ARW),
.T-.‘; 10 HA @ % 7 D 2w 7z Wit % DF-1#I18 12858 A
ji=] L., conditioned medium (CM) Z [ L L, @t
& 8 St & SERTC 100 IR L 7o fk, TR Y >
6 Ty T4 Y TR, ¥R R EMEL
4 (Fig. 4A). Fz-A4%& il A L CTHBIEE/ l)F—lfﬂll
) iz CM i & o3 7 P& A, 24105 [ 5% 5&
0 Pl M 2 DL L B L 2, & N
P & N L 22, % anti-FLAG Hifk
mWnt3a ¢cWnt5a cWnt7a cWntll i » e ™ >
ORREE e % e W e CHdEL R L, 2512 anti-FLAG bufh £ 721
FOPFLASH — + — + — + — + anti-HA fifklc T Ay vy 70y 54 ¥ 7%
Fig. 22 HA ¥ 7 % = F 72 Wnt-ha, Wni-Ta @ L 3 — 7o 7z, Anti-FLAG ik TR L7z % 237
-f;_\ j ; ? ;0) W7 xF —EPE b S LRI Hizi2i38—~T&H - 7227, Wnt-5a O & anti-
Zdwell OFEY X STt Wnt-3aHA, Wni-5 HA -fJLf'b Ty Fae i (Fig 4C). Z ok
U M S TOPLASLE LS I, gtz Wacha £ MDA SN
dent’s t-test), NS, not significant. DMHT, ﬂ" K L AT - 72 Bl o 9288 T \'5 J"i’\f_
flbd> Wnt EOFiFIEEL WS
s e Ssgs e
e SES55SFE S _ ———
4. =7 MM S
A ‘ . A J U Wnt7 7 3 U—E& Fe-10
D MR
KWt 7 7 2 — EFz
B ®e  Smenenamontimmees WB:anti-FLAG  —1012 5\ CHI AR % <7z,
Fig. 3. DF-1§IBIZ8 Ao Wit & 2 23 7 O fif 2. DF- 1 Al = ] I 42 W 7 7

DF-1 82 ts & 4 =7 Y Wit=3aHA, Wnt-4HA, Wnt=5aHA, Wni-6
HA, Wni-TaHA, Wni=10aHA, Wni-11HA, <% 4 Wni-3aHA, Wni-
SHA £ Fz-AFLAG # i A L, #h-Fhafilithy > 232 & ¥ ik
WIKB L= E PVDE AT LyA~Tuys 4 29 (WB) L7
SO AT Ly & T anti-HA Hifkds £ 0F anti-FLAG Hifk CTREH
BitkiBic E DB L7z, (A) XAy 7uvsq1 v ¥ (WB) #
anti-HA Bk T, (B) XA Y > 70y F 1 ¥ ¥ fanti-
FLAG §ii kT o Hifll. Wint-qHA & Fz-4 % [a] 8558 BL L 72 12 oo Jill i
¥ w28 7 ¥ % positive control (pe) {2, peDNAZZDEST - GFP 3
L =8l fiily # > 2582 P % negative control (ne) (2w 7z,

I — & F-10% 8 A L il &
HLsak, 24050 il 2 i L
ﬁlX??7Uv?f>7#ﬁ

LT N e ik L7z ( Fig,
SALB). XK IZ2 Z L 6 % oanti-
FLAG ik Tk b2 1rv
BIAYyTOYFA4 Tk
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" = L~ L~ o & &
P EEE LSS TR B
A , - P — -l("'" WB:anti-HA
B WB:anti-FLAG
L ]
IP:anti-FLAG
C

WB:anti-HA

Fig. 4. Wnt 7 7 31—k Fz-4 & OHI LN

DF-1 flfiZ % 4 =7 b Y Wnt-3aHA, Wnt-4HA, Wni-5aHA, Wnt-6HA, Wni-TaHA, Wnt-10aHA, Wni-11HA,
<7 A Wnt-3aHA, Wni-8HA #8{ A L Wt & > 3 2 P55 S s CM 2 L L, KICF-4%2 8Bl X &7
DE-l fliflizc o CM Z2A, & 37 Wl WL 72 Zoil# % ani-FLAG bk el (p) L,
FNFIOMM Y 87 {2 P VIEGERIL2OEPVDF A Y T Ly~Ta w54 9% (WB) L. =20
AT Ly Mo TREEIALEIZE D anti-HA JUfkd & UF anti-FLAG JUfRTHIID L 72, (A) CM [29ri0h S L7
Wt # 252 7. (B) SAEILFEH: anti-FLAG JUIETHIN L 22 4 > 3 2 01, (C) $adEilbe % anti-HA Hifkchl
L7z# » 232 0. Positive control (pe) 33 % TF negative control (ne) (3 Fig. 3 ki L2,

WB:anti-HA

WB:anti-FLAG

IP:anti-FLAG
WB:anti-FLAG

ik . — IP:anti-FLAG
D WB:anti-HA
Fig. 5. Wnt 7 7 31 —& Fe-10 L O IR FCOHI NG
DF-1 M=% 4 =7 } 1) Wnt-3aHA, Wni-4HA, Wni-5aHA, Wni-6HA, Wni=7aHA, Wni-10aHA, Wni-11HA,
<7 A Wnt-3aHA, Wni-8HA L Fz-10FLAG & JES AL, ZRERoM Y » 82 27 Vsl Lot
PVDF A 7L r~70u5 4y % (WB) Liz, TOAX7L ralwT anti-HA Hifks X OF ami-FLAG
PURCTREASOR I L D BRI L 720 KA L 7250 % anti-FLAG fiifk CEible (IP) L, 2512 anti-
FLAG $iifk 723 anti-HA Jifk o CTEREFI ol Y » 2 % PAGE L22:OEPVDF A Y 7Ly ~7
FTA vy (WB) L. TOA 7L r% ati-HABUE (C) 35 X U ani-FLAG Hifk (D) % HIv e i ikik
T LA, (A) Wt 2320, (B) A% 70y 54 »y 7anti-FLAG Jifkco kil (C) #f
FETLFE % anti-FLAG JUR THUIN L 722 # > 232 01, (D) anti-FLAG HU{kC ok e, anti-HA Bk TR L 72
7 2287 P Wni-dHA B Fz=10% [ 28 3L L 2= 8 o ik % > 23 2 ¥{ % positive control (pe) (2, pcDNA3Z.2
DEST ~ GFP % 3¢ Bl L 7=8llu ool # > 23 7 1 % negative control (ne) [ZJv7z,

1T - T anti-HA 50 & T He I} L 7. Wnt=3a, BF 12 Wnt-5a &£ Wnt=7a ® 23 ¥ F il < W5
Wnt-4, Wnt-5a, Wnt-6, Wnt-7a, Wnt-10a, M, FitomIREgEsis, Wy r
Wnt-11, ¥ 7 A Wnt=8 T\ » FA 28 6, INT AW S s CM 2 105 IS i #i L Fz
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-10% J& 8 2 & 7: DF-1M IR 2 2, 24K ] K%
FEMHANL % ML LB L e, ¥ 23y
FlamILL 7z, ZolF % anti-FLAG $itfk T
LML, 25T ATy TFA Y
* 17> Tanti-HA ik THIN L 72, 2 O#R
Wnt-5a, Wnt-6, Wnt-7a (228 F & il o8
(Fig. 6C), flbo> Wnt Tl3/3y FiZilo bk
oz, Wnt=-7TalZ CM P ¥ 28 7 iz b

(#5324 B3t 2006)

DLW SR TWaWD, Zhziniz izl
DY 287 PEAFCRIEILIE & 17 LB¥E AN
v FHA BN, Fz-1012% LT Wni-Ta D5 &
ARV EAURIE S Rz,

ShboEED, S, Wnt-5a & Wnt-7a @ Fz
1010 A G EAEOME W E LT S 720
IZBL T o a{r-> 72, Wnt=5a, Wnt-Ta®D ¥
YR HEBLLIZCM & 5ul, 10 ul, 20 ul

Sy eS8 S5 8
SEFFs 555
© 0 o o o ou & &

WB:anti-HA

& &
A -. ;
B

WB:anti-FLAG

1P:anti-FLAG
WB:anti-HA

C ~ e L

Fig. 6. Wnt 7 7 3 ') — & Fe-10 &£ OHI LR

DF-1 4Igic % 4 =7 ) Wnt-3aHA, Wni-4HA, Wni-5aHA, Wnt-6
HA, Wni-7TaHA, Wni-10aHA, Wnt-11HA, = 7 A Wnt-3aHA, Wnt
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7). Wnt-5a (X & R S &
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F/oFO)H Y FEW 77 3 —T%<{T
Norrin TdHh 5 Z LA Xu 622X - T s
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Fe-dD L K44 b= AL I N D Z &8
S Tw a3, Z ool nfiEr»s b,
D FEENZ BTG i T I Ir s S e &

oz Wint-sald Fz~4 I AL TWwA S
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