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ABSTRACT

Background: Wnt proteins are major signaling molecules involved in embryonic induction, generation of
cell polarity and the cell fate decision. A central player in the Wnt signaling pathways is beta-catenin. Several
studies have suggested that the Wnt/beta-catenin signaling pathway may be involved in the
physiologic/pathologic control of thyroid cell growth and function.

Methods: We investigated the effect of thyroid-stimulating hormone (TSH) on the expression of Wnt
proteins in FRTL-5 cells. To evaluate the effect of Wnt-1 on FRTL-5 cells growth, we isolated a stable cell
line that overexpressed Wnt-1 (W1), and a vector-transfected cell clone (V3) was used as a control. We
investigated the differences in the cellular growth rate, the cell cycle and cell apoptosis in the W1 and V3
cell lines.

Results: TSH caused a significant increase in the Wnt-1 level and a pronounced decrease in both the active
and total beta-catenin levels in the FRTL-5 cells. The growth rate, the percentage of cells in the S/G2/M phase
and the c-myc level were significantly higher in the W1 cells compared with the V3 cells. There was no
change in the beta-catenin level and the cyclin D1 level in the W1 cells compared with the V3 cells. The
cellular apoptosis induced by actinomycin-D seemed to be significantly decreased because the level of bcl-2
was increased in the W1 cells compared with the V3 cells.

Conclusion: The FRTL-5 cells expressed Wnt-1 protein, and TSH increased the Wnt-1 expression, and it
paradoxically decreased beta-catenin in the FRTL-5 cells. Overexpression of Wnt-1 in the FRTL-5 cells
increased cell growth and it decreased apoptosis. Growth stimulation by Wnt-1 overexpression was not
mediated by beta-catenin (the canonical Wnt pathway), but seemed to be mediated by activation of the
Wht/Ca™ pathway, which involves an increased c-myc level. Suppression of apoptosis with Wnt-1

overexpression was due to the increased bcl-2 level. (J Kor Endocrinol Soc 22:35~44, 2007)
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Qo] FH3E FehiiA R ol gl HY AR g3t
2]7F=(short-range ligand)o|™] =84 vl A% A
5 T o BASA AIE FA Bl Fedk =4
oIzkZ 2RggcH2]. Wit A% AdAAlA Fo3t g8
= 722 el 71Ed(beta-catenin) 23], T cell factor/
lymphoid enhancing factor (TCF/LEF)9} ZA&slo] 34 #
AR e fslar, Al kel FXfollA gl Az
(cytoskeleton)@} 7F=3l#(cadherin)s 43l I&-&
th4,5].

Wt AESlA] 1R ¥ Frizzded Tz Aeka)
& ©hl 56 (LRP 5/6)°leh= 7 7] &A] EAket 23k
ok of 74 “Waupleh eI HLAAL Wy 26"
| A|, “He] AE SAd(planar cell polarity)” HZAAE
ERE vkl A% AGAAIE ST 1~3,6]. olE
Zoll 7P A dHA I FHLAsHA A7 AAARE “Wny
el 71 A& ALAA|ZE 324 %(canonical)’ A& A
AR Eel, wiel Fhepde] AlE W 55 24
J&-S sk} Wit 2137} 9= 739 Z2H] 2$H(proteosome)
w7 SR Qlel wilel ZHIIde] AlE Wl e YA £A
=l3]. dlle} 71ed2 <BX](axin) 2} adenomatous polyposis
coli (APC) i =7 E3Ae} Z3jt=le] 9= casein
kinase I (CKI) 3 glycogen synthase kinase-3 (GSK-3)ol|
ol oSy} Ha, 268 ZgE|efllA  -fuFEIS
(ubiquitination) % Hal|Elth7,8]. Wnt A% AAA7}
Akl GSK-3 g wiZl QU 3hazsied wilet held
o] A=A Hell 4l 545 e} 7HdL: $leg o]
&3] TCF/LEF ko9t Z3hslar, vhafsl 4 412k
o] AAE =gk

Wat/HlEr Fheld As AgkdAls ofe] F7e] ellA
A3k o] ckar oA drh9~12]. IAlS] A AlE
o= wntel FHld AT AdAAle] 2401 Wnat,
Frizzled, Disheveled 5 So] WldE]= 7o g dedx] gl
313], Wnywlel FHld AdAlAle] 24 ooz Qlslo]
A Al vl AAa skt dolut AR
Foo] A7k B drH14~17]. o]&l 4732 Wat/wl
el 7Hld AS AdAAPE g Al At 79
Al wel#] =4 dk=lo] g AARshE o} oo
3E A7+ gick

FRTL-5 AlEe A28 Qlar)aslA
ARz A4S Hi= A 74 AIESE) thyroperoxidase,
A ZFZET, sodium iodide symporter, FHFARTTE
BRaAl R 2L A Sold S AT §4
AZ wrEgh18~21]. FRTL-5 AlEE= A&Z o2 Al vl
oko] 7}askAMHimmortalized) A€ W(in vitro)L} AYA|
WH(in vivo)Z o]AE S w] F4& WA= o 54

< 7M1t

)

rok

2ok

2 odFollA= FRTL-5 AIES Agsto] ZHPAAIEIA
Wit A% AAAle] AEsh qds 7] el Hd
AT =Rl 23k Wat-1 3 wie} helde] Wkl wisiel,
FEH Wnt-1 Fpikol] o3 Al A7) W3} 8l =471
5 Yokt sk

WERETET
1. MZ bHg

Coon’s modified F-12 wfekelol] JEAJs}E 5% S-Elo}
EA(Gibco; Grand Island, NY, USA), 1 mM non-essential
amino acid (Biosource International, Rockville, MD,
USA), F3AZAS3E 2810 mU/mL), €310 pg/mL),
FZE]$(0.4 ng/mLl), ESAHAEGS pg/ml), glycylL
-histidyl-L-lysine ©FIEARA(10 ng/mL), ZvHEZEFE(10
ng/mL) 52| 67 F = EAE Hrslo] nkE vl
(6H wlklyoll FRTL-5  AlEZ(Interthyr
Foundation, Baltimore, MD, USA)E wioksiich =2
ajekeo g 2~3%upct eksIQlaL, AIEE 5~7Uulct Al
aekaiiel. Q7 Agdellx= A9 A 5~69 B3F FRTL-5
AEE AT Z220] Yl wiekA(SH wlekH)olA] wl

Felgick

Research

|

Qb

2. YAl 2j2ts! FRTL-5 MIZEQ| H|Z=t

[

DEAE-dextran (ProFection® Mammalian Transfection
System, Promega, Madison, WI, USA)< o|-8-s}o] Wnt-1,
Wnt3, Wnt-5a 5= GAFoE s = FRTL-5 A|EF
= Ak pCs2+ wWEel FEdE vk~ Wat-l,
Wnt-3, Wnt-5a cDNA (27} Wnt-1/CS2+, Wnt-3/CS2+,
Wnt-5a/CS2+)7} Aol A= 22~25]. A7} &
upEte] 40~50% X & wi7kA] 6H ekl A wHeksla,
5H vHeFeHellA] 5~6 F3F FAIRE 5, A Al AR s
5 Aofl thA] 6H e e® w3kslgict. wikd AlEE A
2oll4 9% 53} DEAE-dextran ~&H(1 mg/mLE 3-H3t
D-PBS)S.2 A3 Foll FTkw|= EH(20 ug/540
uL D-PBS)& F7kslsick A5 $767 =594 37T
ollA 3082 5+ HRSAI71aL 6H uleklollA F712 48~72
A|7F F<F wljek & & RNA T whole cell lysate S 2]

slgiek

3. Wnt-1 2Fd 1jHts! FRTL-5 MIZFQ| &8l

A 7]%d-8electroporation) HH-S o]-83to] Wnt-15 ¢H4
Ao ykstsl= FRTL-5 AEFE ARl Wit-1S
Bl ol $iz AAATEE ATl vtk RS of
Vel AE W ek Al S5 ATl ol golA of
o Wt A g Foll TP dapzje]r] whie|$iek
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— A4 2] 62l FRTL-5 A|=E2] A

pVITRO3-mcs (hygromycin A& 3412121 hphE A|d)ell
Z2ds] A% Wnt-1 cDNA (pVITRO3/Wnt-1)Z o]-&3}0]
kg & FRTL-S APErstie25~28].
pVITRO3/Wnit-12] tHZZ WE|(pVITRO3)E Eco/RISE
Wnt-1 ¢cDNA 51 5915 Auhlix wg] =22k A73%s)
o] HFEgith A|E FgoH(5 x 10° cells/mL)Z} 30 pgel =
gtAn| =g o]l E31sl3al Gene Pulser (Bio-Rad
Laboratories, Hercules, CA)E ©]-83]o] 300 VollA] A7|&=
7 7IF %, 200 pg/mL hygromycin B (Invitrogen)el|A]
SAseIch F2 ARATE ol §sle] F=de Aiel
vl 7t 22 Wnt-1 mRNA 2 shid v Axol| what
Adsle] Ae=|gc.

AEFE

4. RNA 2z|e} tHER 24

A

ERER BAR oddl 7l dE AlsEdvH26).
FRTL-5 Al¥E PBSE Al&sla, A3k 7]E(RNeasy
Mini Kit; Qiagen Inc.)S o]83lo] & RNAZS Ealslich
0.66M WA=
(denaturing) agarose 7dof] Z+ X & & 20 pge] & RNAE
°353to] Nytran =KSchleicher and Schuell Inc.; Keene,
NH, USA)o2 o|FAIZl ¥ pelid a3t vl Relst
(hybridization)&  Al3¥s}cl.  Wat-1/CS2+  HE] ZHE]
Wnt-10]] o FAAE 1931, o P-dCTPS} Ladderman
Labeling Kit (Takara Biochemical Inc.; Berkeley, CA,
UsA)& FAlsich 34 #4912 BAS 1500 Bioimaging
Analyzer (Fuji Photo Film Co., Ltd. Medical Systems
USA Inc.; Stamford, CT)S o]-8s}ic)

ZEdllel=g destn YT 1%

5. HABER BN

Protease inhibitors E3slal e 83l NS AlE
ol 71t ¥ AIEE A3tk Sonic dismembrator 550
(Fisher Scientific, Pittsburgh, PA)E o|-8lo] A|¥xq}ks- 5}
Fslo] AlEZ gflHES 93l micro BCA i 24 F|E
(Pierce; Rockford, IL)2 whl 55 243l S3loH
20 ugS NuPAGE™ 4~12% Bis-Tris “Y(Invitrogen)ollA] A
7193538t & nitrocellulose 2o 2 o] F5A|Z )k 28 5% &
A E-5= 353t TBS-T [10 mM Tris (pH8.0), 150 mM
NaCl, 0.1% Tween 20] 2% RF-&-A17]a1, wlel 7Helyd e,
A3k el FHeld kAl Wat-1, wiEl Hel SAE 1%
A EHE A3 TBS-TellA] WhEAIZek 28 TBS-TZ
A8kl horseradish phosphatase®} F3He o)X} skx|e} vt
SA1Z3, ECL Western Blot detection system (Amersham
Bioscience, Piscataway, NJ)& o]83slo] g wld& o]

sk

Z 1l

AEARA e Wat-19] oda —

A A7 methyl-thiazoletetrazolium bromide (MTT)
Bawog Z=4elglrh27]. 59 2 x 10 AES 24 %
= 8700l T3 & A= A7 E1E wieksisick 2 Ak
HZ 50 pL9 1 mg/mL MTT $~8°85 0.5 mL Hljokedo]

T =0l rlsled 3417 B]F vESAIZ ¥ 500 pLe
MTT 23]°H(10% Triton-X $F5-3F isopropyl alcohol)= 3+
7kstdet. ZF 952 F3EE 570 nmollA] ELISA 357
(Model 540: Bio-Rad Labs, Mercules, USA)Z &4t}
AE B A7 32] =25 7= X & 19} staurosporin
< o] 83t Ade] e, B ¥ 2447t Fof] staurosporine
ajekllel]l Z47FsAAL MTT 24 72417l Alsislgictk
7 A 270 o erle] SHA 2 AAE HT + £

A EAI
7. NE F712) 84 MESY 24

AIE7L $E wheke] 80~90% = X Eglilo g Xz
slo] B2 % PBSE APsIQict. AlEE vhA] PBSell F-
A7 F AR g2 A7bsisich. Algs 48k @7t
A 4Coll HslQle). 24 B3, A8E el
A (3 ug/mL)$} propidium iodide (0.05 mg/mL)ZS F3Fak
PBS 8oz APy, FRAI7l & X35 el 377Coll
A 158 59k S A|Z)L AlE= FACSort flow cytometer
(Becton Dickinson; San Jose, CA, USA)Z ZAslich

8. MZXIdAHapoptosis)e] &

Cell death detection ELISA plus kit (Roche
Diagnostics, Mannheim, Germany)E ©|-83slo] A|Ex}eIA}
= Fgl8ick 6 = &7l i T AlEel
actinomycin-DE thdel FE & drlsto] YAA7E wijokst
I ERAlE o]g3le] FEldt ¥ PBSE AL 1.5 mL
FHE $7ivk 7 FHoll AES 10714 Hol 1087 YA
Telsiiel. Asols 2AEAl AABAL 2 -Eell 200
ple] g3l 9 drkstod 15~25CollA] 3087 HESAIZ
T RS o 1087 QAR 459 20 1LE
streptavidine] FEE 96 97 &0l &Zch 7 2ol |
AnkglE 80 uL¥ Arksla @ U ZHE 3 300
rpmellA] 15~25C2] 2%ollA] 2417k &3k Hh3AIZAeh &4
= AASL vhgH o Z 33] A dlaL 7 9-Eoll ABTS &
A 100 4L H7helo] FRL WAES0] WY W) o
10~20% 59 250 rpmoE HESAIZL ¥ 405 nmeollA]
ELISA H57](Model540; Bio-Rad Labs, Mercules, USA)
2 FIEE FAsck
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9. Statistics

& T A FARH Ael: H7kelrl 18 Mann
Whitney U Test (SPSS” 13.0; SPSS Inc., Chicago, IL)E
o] g3lgirt EFAXE o4l wiE FAEIGIC

2 1

1. FRTL-5 MEF0M ZAMR=ZS220f 2|6t
Wnt-1 &8 S71Q} HIEl FHHIH S= 24

FRTL-5 A|EollA 2AAATE 2R 47} A Wat-1

A FRTL-5
6H SH

mRNA 5%(Fig. 1A)9} v 5% (Fig. 1B)7} 2Ju] A
Z7}8199e}). FRTL-5 A|ZAA] 2 714 Wit W Hlg]E 3}
WAAZS off Wnt-12] Z-gellit 2413k wiel 7hed &
=7} Z7slSirkFig. 24, 3. shE- gA] uks Skl
(lower antibody reactive complex) WHE= Wnt WF&z} 5
DAl @AsAEE FRTL-5 Al£2] Wit-1 S527F 2844
ASmEE Al Al F7RE & AY ZA3E S, FRTL-5
AZoNA AT E 2 e Fojahrl wiel Feld B=
7k Z7K Zeleh 798 4 giek T} FRIL-S AIE
ol FAHAATEEE Fo 4] & wieh Fheld Swie o
248l 3 (Fig. 2B, $HE3), A3k HiEl Fled B5

=

it

B FRTL-5

M 6H SH MCF7

50K

40K .— o —
sox |

Fig. 1. Wnt-1 expression in FRTL-5 cells being increased by TSH.

FRTL-5 cells were grown in the absence (SH media, ’5H’) or presence
(6H media, ’6H’) of TSH for 5 days. A, Total cellular RNA was subjected
to Northern blot analyses using Wnt-1 probe. B, 20 g of cell lysates were
subjected to SDS-PAGE and Western blot analysis using Wnt-1 antibody.
MCF7, a breast cancer cell line known to over-produce Wnt-1 protein,

was used as positive control.

A pCs82+ Wnts1 Wnt-3a Wnt-5a
92 kDa
B SH5 6H5 C 5H5 6H5
0 0 0514 8 24 48hrs. 0 0 05 1 4 8 24 48 hrs.
f--——-w— P t—eeet—t—— N

Total p-catenin

p-actin

Active p-catenin

p-actin

Fig. 2. Total and active beta-catenin level in FRTL-5 cells being affected by TSH.
A, Lysates of FRTL-5 cells transfected with Wnt-1, Wnt-3a or Wnt-5a expression vectors were

subjected to SDS-PAGE and Western blot analysis using antibody against ’active beta-catenin’. B,
Lysates of FRTL-5 cells grown in the absence (5H media, ’5H’) or presence (6H media, '6H’) of
TSH were subjected to SDS-PAGE and Western blot analysis using antibody against total
beta-catenin. C, Lysates of FRTL-5 cells grown in the absence (SH media, '5H’) or presence (6H
media, ’6H’) of TSH were subjected to SDS-PAGE and Western blot analysis using antibody against
active beta-catenin. Arrows indicate target protein (total or active beta-catenin).
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Fig. 3. The growth rate of FRTL-5 cells stably transfected with Wnt-1.
Growth rates of FRTL-5 cells stably transfected with Wnt-1 expression

vector (W1) or control vector (V3) were compared at indicated time points

using MTT assay. Background absorbance (cell culture medium only) was

subtracted to obtain actual absorbance. Absorbance values were plotted

relative to baseline absorbance (i.e., absorbance at day 0). All values are

mean * standard deviation.
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Fig. 4. Cell cycle analysis in stable transfectant overexpressing Wnt-1.

400 800 a0 1000
Propidium lodide

Cell cycle analysis of Wnt-1 overexpressing cells (W1) and vector-transfected cells (V3) was

performed using flow cytometry. DNA content of cells stained with propidium iodide was

measured and analyzed. Cell cycle distribution of V3 clone grown in 6H media (A), maintained

in 5H media for 6 days (B), W1 clone grown in 6H media (C), and maintained in SH media for
6 days (D) are shown. M1 indicates cells in G1 phase and M2 indicates cells in G2/S/M phase.
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Hz)s1A] 7H4sl9chFig. 2C, 3.

2. FRTL-5 MZE2| M&Z £XIs= Wnt-1

FRTL-5 A% transfection 80| ol U] wjifol] &
A1 ol oAE AE AL o] HsE sty
olglc}. wlebA] FRTL-5 AIE Aol tigh Wnt-12] &35
Hrkslr] 28] Wat-1 B8 55 71Fo 2 UFE F=28 3}
U Aelslo] wat-1 9F8A Ik AEE FEWDI o
zFoz W Aoz TR AR FEVIS
2elsigicl. MTT BAubdow AE BES 245902
wl, Wiell vaseh AIEe) gagel feleisll B A
o+ 4= 9J9itkFig. 3). Wnt-1 T AE7e] Zo13 A%
B2 AIE F7) B4 Bolo] el AT
2R IAIgle]  S/G2M F71¢] AIE nlgo] WiollA] V3

e} om|giA E3XkchFig. 4).

3. Wnt-1 2HHS0| QS FRTL-5 M= M&9| I

7 FEe) disle] #ASkE  wiel  FHeld(TCF/LEF
factors®} &7 ¥ H3LAE FAsh= Ser-373 Thr-41 914
off B nlQlakzls wiel sHeIdR28) T F wEl FHIdS
)24l A A R gkt 2Ad3kE wiel 7HdS FRTL-5
A} v)arsliA Wik v3ellA] Zhawlod s, & wiet 7helid
£ V3, FRTL-5 AJES} vlaalia] Wiolld] #izb) gigdek

(Fig. 5). ol W1 AEFe] 47 34 ggo] 7314
Wnt A% A AL ZHIDE R kA ke Al
Ak WnyZr A1 ALAAPE W AlESoA 243}
o] A=A AHET] Q)] gl AI Lol A|(protein kinase
C; PKC) HAAE Wiell 7kslar Aol izt d3ks =7t
33k PKC AAQ] staurosporing o]-8slo] A|E2] A
e vlasigle wl, Wielld V3l A%k oAl HErt

ol 2 2% & F YTkFig. 6). 2 FEalA c-myc, cyclin
D19] 252 7|2 ol A] A HkS ul), Wiell4] V3ELh

FRTL-5 W1 V3

Active p-catenin |®

Total p-catenin |4

B-actin

Fig. 5. Beta-catenin level in Wnt-1 transfected FRTL-5
cells.

20 pg of cell lysates of Wnt-1 transfected (W1) or
vector-transfected (V3) FRTL-5 cells and FRTL-5 cells
grown in the presence of TSH (6H media) were subjected to
SDS-PAGE and Western blot analysis using antibodies
against ’active beta-catenin’ and ’total beta-catenin’.

Abs 570 ratio (over'day 0')

O Basal

m 72h (Stauro-; 0)

@ 72h (Stauro-; 20nM)
m 72h (Stauro-; 40 nM)
0 72h (Stauro-; 100 niv)

WA (Wnt-1)

V3(Vector)

Fig. 6. Effect of staurosporin, a PKC inhibitor, on the growth rate of
FRTL-5 cells stably trasfected with Wnt-1 or control vector.
Growth rates of FRTL-5 cells stably transfected with Wnt-1 expression

vector (W1) or control vector (V3) were compared in the presence of

staurosporin or control

(DMSO) using MTT assay. Background

absorbance (cell culture medium only) was subtracted to obtain actual

absorbance. Absorbance values at 72 hours were plotted relative to

baseline absorbance (i.e., absorbance at day 0). All values are mean *

standard deviation of 6 independent wells.
* indicates P < 0.05 compared to V3 cells treated with the same

concentration of staurosporin.
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c-myc®] FE= XA cyclin D19] FEoll= Xlol7} § ok Wat-12 A5H 02 3% Wit A5 A2AAE 24
AckFig. 7). SHAA e} 7lede] ZlE Aoy A W 55

=0 He}l 7HEIde] A4S dov]7] uwiFel[1~3,6] Wnt-1
TEE TR RS EE X2l wiEr FHEd

5529) 2P} AeiEgAR wole] Azt Ugteh Wil

4. Wnt-1 ZHS0| 28t FRTL-5 MZ2|
MIEXIGIALO CHet 24 Hek &0l

1A e A T EE Tl folgt AlEAAALL] KolE QA T A EFQ] Wi E wEl e 35 &
H7] o]g]7] whigell, 2+ FE% actinomycin-D 0, 200, 400 3] A3k e} vl B0t Asisiek o] 34
IMOZ 48417t B3t He|gt & AlEAAA AEE Hrlst Ao Z Al 74 7hsAE A B o vk A WA=,
k. Wio| V3ol ulsle] BE siollA] AlEAIAZE A9 71&2] AA AZ ALAAP) o] HlAA AE AA|
thFig. 8). I 7IAE ¥&7] $sled 7+ S2ollA 71213819 AE B3t 285 Al 2 4= 9k Wat AE AdAAl=
bel-29] FEE AR W], WiollA] V3RThbel2 B we}l FEINS Z7MAFIE A A AR o)
7} EchFig. 9). PKC 24 Z7M71 Bl WnyZs A5 A2AA)

E = Aoz d#A ek PKC AsAQ staurosporine

o # A2PE vl Wiell A2 Arke] Asli=|lvke AE

Sl Wit AE ALAAPE vlad s ALAAE S o

2 dellAe 3k A AIESQ] FRTL-S AlEE Fold 7hsAE & o Aslek whEbA ARSI e A
ol-gztol, Wnt A% ALAA LAzte] a3 omlE = 2] Alell= 3 A5 AAAE obd vladd A% A
Asiiet. HAREEEE XAl FRTL-S  AllElA ZAAE SoliAl el 7Held ] o] asiivtar A7t
Wnt-19] S57} F7i0ar, HEe] Al Wat-1 Ipik & 7 gk S WAE HAAEE e AT 2SS Sl

A2 AlE s FAlskar AlEAAA ] vt 242 3 FRTL-5 Al|2EellA] we} 7helde) Zal] #go] S71%s 7t
SA7E e € sl

FRTL-5 Al|Zell4] MRS EER X 2] A] Wat-1 T

3 RNA 557} S7bstar v} 7hede] S5 43l 3.0-
—/v3
2.54 - \\V1
2
'€ 2.0
V3 Wi 5
2 1.54
c-Myc — =
2 1.04
<
CyclinD1 | W W 0.5
0.0
Actin " 0 100 200 400
Concentration of Actinomycin-D (uM)
Fig. 7. Protein expressions of c-myc, cyclin D, and actin of Fig. 8. Effects of actinomycin-D on apoptosis of Wnt-1
Wnt-1 transfected (W1) and vector-transfected (V3) transfected (W1) and vector-transfected (V3) FRTL-5 cells.
FRTL-5 cells. Apoptosis was measured by Cell death detection ELISA plus
Expressions of ¢-mye, cyclin D1, and actin of W1 and V3 kit (Roche Diagnostics). W1 and V3 were treated by 0, 200,
were measured by Western blot analysis. and 400 uM of actinomycin-D for 48 hours, respectively.

V3 W1

Bcl-2 —

Actin | —

Fig. 9. Protein expressions of bcl-2 and actin of Wnt-1
transfected (W1) and vector-transfected (V3) FRTL-5 cells.
Expressions of bcl-2 and actin of W1 and V3 were measured
by Western blot analysis.
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