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#E  LGR4(leucine-rich repeat-containing G-protein-coupled receptor 4)7& % ﬂ’ﬂﬁ’%"?’ KA+ E
AT EAER, 128 95 (cervical cancer) P #94F A BZAUE 5 R F # . Z AP RAE R F R L B F AR
RA WS 3 I LA 42 P LGRAH) R A L, K ILGRAEFZ AL T & OKTFZ TE f‘téﬂm Kaplan-
MeierE 5 #7 & I, LGRAZ kA £ F o9 & A A oT ) 9] 242 TLORMK KR X & 4. RINFR K9,
LGR4T vhifl4zHeLatm i tg i fnfz 2 AL 71, (2 R #ra L3674, A T W WILGRA® A e £ B Fe iR
REGHAE], ZARRA M T LB AR R AR K GEMTSE 5 i85, Western blot5: 3o & %77 5 . 52 3o dE 5%
LGR4:& L EMTE F i@ % A dsHeLatmiot) T B Az 2. K5, i FIIEPALGRAT VA AR A
IR e e 4545 . X228 RGLAILGRAA LT e (9 EMT AR, 3t ARt % 094645 .
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Cervical Cancer Metastasis is Potentiated by LGR4 through
Regulation of Epithelial-Mesenchymal Transition

CHEN Jihao, TANG lJiajia, CHEN Xiaogang, HOU Qiang*
(School of Ophthalmology and Optometry, Eye Hospital, Wenzhou Medical University, Wenzhou 325003, China)

Abstract LGR4 (leucine-rich repeat containing G-protein-coupled receptor 4) has long been associated
with the development of varies of cancers. However, the causal role and mechanism of LGR4 in cervical cancer re-
main unclear. Immunohistochemical analysis confirmed that LGR4 was highly expressed in cervical cancer tissues.
The Kaplan-Meier analysis showed that patients with high expression level of LGR4 had a significantly shorter
overall survival time compared with patients with low LGR4 level. In vitro studies showed that knockdown or
overexpression of LGR4 in HeLa cells influenced cell migration and invasion abilities without affecting cell prolif-
eration. To elucidate the mechanisms, this paper tested migration and invasion correlated EMT signaling pathway.
Western blot and immunofluorescence experiment confirmed that LGR4 regulated HeLa cell migration and invasion
through EMT. Finally, LGR4’s role in cervical cancer metastasis was assessed in an in vivo murine model. The re-
sults showed that LGR4 promoted the metastasis of cervical cancer in vivo.
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09T 3 EER R BT MG o B S SR AR AR R
2 N67%, (BAE R/ B R AE DL T SEE AR RN
17% ., B, AR R FTHET B TiRir 2K
J R B 2

i 983 4 B 3R A5 1R 22 A B A% e ) R B B E N
SRR R B SR () O . B S|V S AL
F& I 2 —[8] 78 Ji ¥4 4k (epithelial-mesenchymal transi-
tion, EMT)P!e IX Rl AL S EUARAG . AES) 1) bR
2 AR DAy 3 ) 14 ) 78 J5T 40 ., 7 1) 7 5T 4 e iR
RN IE S HEU AL . Bl S MR AR 4 B
BT e 75 B2 0E I 18] 78 T — b B 4 B % 4K (mesenchy-
mal-epithelial transition, MET)I# 4% 1X — ik #2141, 7&
OIABERZIR , CLZ8 R AE EMTHE A5 1) fir 83 &4t it 1k 52
b B2 R, e 4 ) G B RSG5 e g 3, AT
B RS IR

LGR4(leucine-rich repeat-containing G-protein-
coupled receptor 4)/& G FMBIECZAR KRN R 2 —,
HAFITNE S REARELFHIM TS IRE5H .
LGR4S AR ECARES & )5, AT BSOS A [F R (5
S, 415 R-sponding{, Norrin45 & ) , R ¥0GE Wnt
G50 ), 5% 7 «B2AARTE A FECAE (receptor
activator of nuclear factor-kB ligand, RNAKL)45 5 5,
AR GHEE A AR I A g

LGRA#HRIEAE 2 FiviaiiE h 254 R I B 550
(N5 E e IR . FLIE SR ) IS 224 510,
TE 5 3, LGRAYE S 2H 23R B AR 4H 4 b (1) 3R
AT, IF B E S0 ) 2 AR FE A R
S HIAFAERADEME . A4k, LGRAE 5 98 K 1 5 A6 i
Tabr Tt =A%, $/RLGRAT] RES 5 B S B 5 1 9%
i S5 87 DA Jiged il A R ARG T R IR LGR4 R LA
il HeL a4 fifd () 4 S Mz 28 A N 7 fig g 12, {HAH G
HLHIEATE2E

PR, AHIE S ALIE I R R LGRA S B 85U 2 (7]
(FIHE 2R, D4 1A LGRAJ 8 40 e 72 7 (IEM T it
FEFRBLRT AT 78 R AR T T SR

1 MRS Tk

1.1 ##

L1l “agbmip  dE20174F4 H 2017412 H
T R K 2 B 2 — BR B a2 (1) 8491 = e i
B HGONIGIRFEAR . BE AL, THEEe
(43.2+£7.8)% . T AT B EH A Bk A 2 ik

WRamffes, Forb 3 NP 2 014, 3N NG, HR
IR, RETARFATAIT . BUTERIT . B
T REFI A 12X 5 SR AR A, 1 H Alenabio
Ao HLRES b BT I A A9 20 0 b PR
W g5 o IR A e , S350 % (45.3£10.1) %« HA3
NP8 3 o1, 3N, A5 NTTZ . Hela
21 it A 3 | ATCCTA i OR58LE 3 0 (ATCC, manas-
sas, VA, USA)IA1S . M50 Sl i8N =R 48
PR 2 W AL AL E (JHEHE S - 2018-038), FFERTT
SESE A=

1.1.2 KA 544 DMEM(dulbecco’s modified
eagle medium)$5F54E. RE HEE. Hank sV 2h ¥
¥ (Hank’s balanced salt solution, HBSS). Jifi 4 IfLi
(fetal bovine serum, FBS)I [ Gibcoa &) ; it il i £
(ammonium persulphate, APS). - IiLi% & I (bovine
serum albumin, BSA). Tween-20. Trion-X100. Fi#
1. 1 mol/L Tris-HCI(pH8.8 pH6.8) H 125 Bk {h [ 7 K «
YUK G KA. Western blot—PuifEi .+ —hidk
RN ZLA# IR (sodium dodecyl sulfate, SDS). HFHEEN
ECLAL 2R GG & WST- 141 a3t 58 1 41 i 5 1k
F R Bench Marker™ i 4e #2125 1 Marker
KA % kric — 04 H Beyotime A & ; Trizol.
Geneticin(G418). Pierce BCA Protein Assay Kitld H
Thermo Fisher Scientific/A @] ; LGR4(1:2 000, 41,
1%'5-ab137480) M1 Twist(1:1 000, 4%, %5 ab50887)
f)—400 [ Abcam/A 7] . N-cadherin(1:1 000, 1%,
15 #13116)MSnail(1:1 000, FFif, F25#3879)Hiik
38 Cell Signaling Technology/A ] . TranswellZ)» %
FE IR IE H Costar/a#] . Scramble shRNAJFUFL (175
sc-108060) 5z LGR4A%S 5714 sShRNAJF #i (57 5 sc-62557-
sh). E-cadherin(1:1 000, 34, 5% 5 sc-8426) Vimen-
tin(1:1 000, 2EHE, $5 5 sc-6260). B-actin(1:2 000, 2
PUB, 525 sc-8432)—H AL E AL BEbRIC H) —
Pt(1:2 000)#4 )% [ Santa Cruz/A ] »

1.2 5%

121 REBBACESH  IERASAFH 10%48 /8
M E , AE P . YIRS umiY) 224
W b B A 2RSS 12060 B SR bR A
FI 5% 2 M5 = iR 1 h, 85 —Pi(1:2 000F5F)
4 °CHFE IR . PBSHE2(K)E, S —Hi(1:1 000F
FE)ZURFFE 2 ho BEJEKIREEAT 3,37- &R
(3,3’-diaminobenzidine, DAB) & (. J7 A 2 & 4.
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WK AR o FIAN S — B 1L 2 135 9% & 1 A
YRR P RE

122 A& {EMEMEEwww.oncolne.org
F#TCGA(the cancer genome atlas program)%(# J=,
X B L LGRAMZRIE F I R BRHEAT 2 47 -
AT TCGARLE 12 HH LGRAFRIE KT I AT 30%
BN RIELGRAYL, J530%1% B NIKEIELGRA4 .
K HKaplan-Meier 7 7 L LGR4 5 R IA H AL R IA
I EE AR,

1.2.3 @iz HeLaZfi ffd FH % 10% FBSH]
DMEM#E; R 77, JE T 37 °C. 5% CO.MI4HjE
BrFRfah, HRR48 hife LRI -

124 $3Ade ik ayiadE  DAMMREGEE L
JZ 41} (retinal pigment epithelium, RPE) cDNA AR,
PCRY Y4LGR4 cDNAJT 41, I 5 & FlpcDNA 3.1(+)#%
IEHA . WP IGUET A . #H Lipofectamine
20003 T FURLEE Y. F S, FH 1 mg/mLIY G418
AR IE B R IA LGRAF e E A . Lipofectamine
2000%% 4+Scramble ShRNA T i (sc-108060) 5K LGRAHF
S ShRNAJF R (sc-62557-sh), ZRJ5 1.5 pg/mLIEmS
F R, DL RS E I LGRAM RN .

1.2.5 FBE 2 RKAEB R (q-PCR)SHT H
Trizol 37 $2 HU 41 B =L RNA, 1E43 96 6% it (Nano-
Drop ND-2000)_EAG il RNAMKFE , 1 ug RNAIE I
ek RGUF K L cDNA, 2R )5 34T PCR, PCR VAR
A2 WLREESEFEY), 10 uL SYBR Green Mix, bR
TES19%0.5 uL, 7 pnLICEE K JE %A 95 °CHiAR
P£2 min; 95 °CAE%30 s, 60 °CiB K 30 s, 72 °CIEAd
30 s, FL40MIEIR; JEfRITZE: 95 °C 155, 60 °C 15 s,
95 °C 15 s I J4 AR il 2R 00 AE 3 18 7= 4 () S
FEX RIA T 2 AR . (51 Y NLGRY: 5'-
ATT CCC TAG TCA TTC GGG G-3'#5"-GTG CCT
TCC TTT ATT TGG T-3'; GAPDH: 5'-CCC ATG TTC
GTC ATG GGT GT-3'#15'-TGG TCA TGA GTC CTT
CCA CG-3's GAPDHAE NIUHERI N S HE A

1.2.6 fmesga sty {E96FLAR iz f&EFL2 000
YT K 6 B K HeLaZ g B2 R0 21 100 pL55 10%
FBSHIDMEMI; F52E1, 437359524, 48, 72, 96.
120 h, Z JEHEFLIIA10 uL WST-1IF W B 4 h, T-H
FriX(Molecular Devices, SpectraMax 190)l 7&K 4
490 nmAk 1 BE (D) fH -

1.2.7 Transwellit #4242 2iX3% ¥ Transwell/NE

BT 24500, S ER 1x104N1 B I FH 200 w76 I
TERFRHEE IR, N =600 pL10% FBSHIDMEM
Biaedk., HifR24 h g, WU /DNEH 4% 2 RP R ER
N IE € 20 min, B4R EE T E 1S5 mine H
MR i R e = 4, AT (Zeiss, axiovert
a3) T B L% B S LT 40 HE D 5% (200%), I Im-
ageJ(1.8.0) AT AN TH 4. TranswellfZ 2% 5556
HhNE b TR R, HAh R E ST
SIS HHIA .

128 HEREEE  H1LOX1I0AN/FLEL T35
AR KA 0 20 B b T G Ly 1) 24 LR R, F
SHANGREE 5, W FdE 7R 5L FH PBSTEVR 21K, I 4%
1) 22 28 W == 0L [ 5 15 min. IS4 0.1% Triton
X-1008) PBSHEAT A, # & 20 min, PBSTEER 21K .
JNA1% BSAES 130 min. W23 T, I 1:100F%
B —t, 4 CE LK. W3 —ht, PBSIHEBE3IR,
IIANZPU(1:1 000)Z=iRMFH 2 ho 4 DAPLEEAT#%
et R FH 96 R4 (Leica, DM4B) 3K 15 48 i [&144 «
1.2.9 Western blot  ASDSZF R HE B &L i 1,
BCAJN & B RS, I 5x B A _E R ph i &8 b fi
FAZNE. 10% SDS-PAGEREK HL 1k J5 1 V24 2 0
FRAFYEZR I, 5% a9k 2t B 11 b, BEMEE, I —
PL(1:1 000)J54 °CHFH LR, Ve, JiA —H(1:2 000),
HHETFFE 2 h, P, AR AR, SRR
1% £ 4t (Bio-Rad, ChemiDoc) W %% 2K [ Jii 25 17

12.10 ARARBES TR KoARMEERR N
S, RN ARZAFEA (Mock4 )+ R LGRAX]
H(Ctrldl). FKLGR441(ShLGR44). T #&IALGR4
Kot FRZH (VecdH) Joid 2 1A LGRAZH.(LGR44), FR4HS K,
I3 A 1109456 18 () HeLaZ Jifd 5 £ T 100 uL PBS
W, FER I R R R S B R, S
30K 2 RACAR TR, VIR I [ €, 75 BB T (Leica,
F20) T A6 RS kb o B st 4 i R B 2= 3 P iR
P 548 2 3 S REHEAL S 2019-0377).

12,11 geitoar  HE P IE Ak ZEROR
K H Student’s 36 #EAT G it2= M. P<0.05%R7R
ZERA G R L

2 HFHR
2.1 LGRAEEFHRALIERE B5EEME
TREX

I PR AR AS (0 S 2 LH AUk 24 o0 M 45 2 W], LGR4
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— High
N=79

A g A AAS I B ST AR A P LGRAKIE . a~hfREK8 4 B A2
Fik. a~RFRI2KHLFEA . C: Kaplan Meier =475 H7

0~ T T T T T T .
0 1000 2000 3000 4000 5000 6000 7000
Days

FEAS . B S ARSI = #5095 20 2R 41 (T) Rileg 5% 1F 5 2L 24 (N) - LGR4 1

A: LGR4 expression was detected by immunohistochemistry in cervical cancer sample. a-h represents tissue samples from eight patients. B: LGR4 ex-
pression was detected by immunohistochemistry in cervical cancer tissue array (T) and matched normal tissue chip (N). a-1 represents 12 pairs of chip
samples. C: survival analysis using Kaplan Meier method in TCGA cohort.

Ell LGR4EETEALPSRIE BSBEHREFIREX

Fig.1 LGR4 was highly expressed in cervical cancer tissues and is associated with shortened survival

1E 5 U H A R m R IA(E1A). AT — B RAE
SR 2k B, A SE TS B A OC SRS . 3R
138 3 4 92 ZEL A0 ARG N 5 2096 20 2 B B (T) AN 55 1E
W 2 ZA(N) W LGR4M) 323 [A] # 1IE SCLGRATE & H1
MY mRIL(ENB). A T WFELGRAM m K ik 5
WG 9% &, FATE FHTCGASE 243 M 1 5 3
BHEMEGEN . BATKETCGAZHE FE HLGR4ZK
K IKF B HT30% 150 B A 3 FRIXLGRAAH, f530% 1 &
KR IELGRA4] . LGRATE AR 3 ik 41 () °F 2 K IA
N248.80+£108.93, LGRATE 1 K 1A 41 (1) T H K 1A
A1 729.224599.59. 25 R IR, LGRA Rk B
[ ek AR A7 ) 8] B 2 K T LGRAMIK K 1A i 34 (log-rank
P=0.037<0.05)(A1C).
2.2 LGRA4T] LLiF{EHeLaZl il YT % F1 18 Z &t
71, (BN HeLaZm 18R

N TR T fRLGRATE B 3tk th i/ H, 341

ST T ASE 1) LGRAMUMICEGE A5 (1) HeLa 2 Jitd .
LGR4 shRNA# HeLa4ll i LGR4 mRNA/KF-F#IK T
£193%(& 2A), i =% 5 LGR4ZI U LGR4 mRNA
G T 1045 (B2A). MM, LGR4 ShARNAf#
HeLa4H il LGR4E H/K-1- B & N %, 1 = #8145 LGR4
4 LGRAMEE H /KT B3 7 = (B12B). A1
i WST- 15256 HF 78 LGR4XT HeLaZH i 48 58 (1) 521 .
KINLLGR4ARK (B 2C) K ad 21k (¥ 2D) ) HeLa4H i
I FE A WE . BEJS, AT T TranswellSE
IO A LGRAFUK B R4 ¥ HeLaZl fi AL £2 AR
FERETT . RILRK LGRAFN ] T HeLad i (3L A
122888 71 (B 2E); tH)%, 1$ 3215 LGRAEHE T HeLaZH
WAL AE A2 28 RE )1 (K 2F) . 4% L PR, LGR4YE
HeLaZ i (13 IR 28 il 2 0 H B MIMEH
2.3 LGR4BIIEMTEiTHeLaZBiERYT B FNRZE
N T 1 BALGRASE WL A AR 22 AL, AT
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o
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=
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Migration

Invasion
Invasion

< - - 300 .
E D = 5
2300 . E §40° * EZOO
£ § . £ 200 £ 100
Zw g : g
0 Mock  Cul  shLGR4 Mock ~ Ctl  shLGR4 Mock = Vec  LGR4 Mock = Vec ~ LGR4

A: q-PCRAGIFHAR AN L 2 X LGRAM HeLaZM LLGR4 mRNA/KF. B: Western blotht il i {11l A LGR4M HeLaZl B 8% (/K. C. D: mif
Al FIELGRAM HeLaZll i U3 FE L0 . By Fr {1 A LGRAM HeLaZll i T A8 FIZ 22 50T . Xk, n=3, *P<0.05, 5MockiAHLL.

A: LGR4 mRNA levels of knockdown and overexpression stable cell lines were detected by q-PCR. B: Western blot of knockdown and overexpression
stable cell lines. C,D: proliferation assay of knockdown and overexpression cell lines. E,F: migration and invasion assay of knockdown and overexpres-
sion cell lines. X£s, n=3, *P<0.05 compared with Mock group.

[E2 LGR47EHeLa#fiffith3Rik T Rk mAmME B FRFEEE S, BRS04 AEIETE
Fig.2 Knockdown or overexpression of LGR4 in HeLa cells influenced cell migration and invasion
abilities without affecting cell proliferation

K 7 3R AR 28 M 2 FEMTS 538 #% . Western B P58 Y SEIGIE S 7 Western blotSZI 45 58, DL sk
blotsSZ U6 /& B, fELGR4RE X i HeLad il Fr, % & I8 4 BLF SCLGRAIE I EMTYE 5 38 1% Vi 5 He LaZi g

EMT 5 5% KT Twist.  Snail #lVimentin % 25 H 7K F
Y B#AR, E-cadherinft = (B3A). B 5, JATE SR
IELGRAM I HeLadt i W8 2] | AH S ()45 R (EI3A) .

FIE RN 2.
2.4 LGRATEMRAIFIT S TENEER
N T W FULGRALE & #0987 b iR FL 341D
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A
( ) Mock Ctrl shLGR4 Mock Vee LGR4 Mock Ctrl shLGR4 LGR4

E-cadherin | o

Vimentin Jp——
Snail -
L [
E X T3
B-actin =

10 pm

A: Western blotherll LGR4FIR (/) AL FAA (47) HeLaZH A HEMTHH R [ - B: A% 9 IER IILGRA AN 1L K IAHeLaZi fil HEM T ER
E-cadherin. Twist. Snail NZL {15 ), Vimentin N4 (0,525, DAPLN W (115 6 .
A: Western blot of EMT related proteins in LGR4 knockdown (left) and overexpression (right) stable cell lines. B: immunofluorescence assay of EMT
related proteins in LGR4 knockdown and overexpression cells. The red fluorescence represents E-cadherin, Twist and Snail. The green fluorescence
represents Vimentin. The blue fluorescence represents DAPI.
El3 LGR4iEIIEMTIE{EHeLaZAE R FIRZE
Fig.3 LGR4 regulated HeLa cell migration and invasion through EMT

B
shLGR4 (B) Mock Ctrl shLGR4
Ve
> ™ \
(L %

Vec LGR4
= 60 ok o
[}
=
£ 40 P
z F
= 5 &
Z 20 g T 5
2 e
: . y
& Y Mock Ctl ShLGR4 Vec LGR4 10007

A: IR IR B B B RS I (4 P<0.01, 5 VecZBATEL) . B: il 7 Ik H&E G (1 (7 S B 35U B 6 RS k) o
A: the arrows indicate a tumor with lung metastasis (**P<0.01 compared with Vec group). B: H&E staining of tumor foci in lungs (the arrows indicate
a tumor with lung metastasis).

El4 REEFKTS HeLaZlifl, 30X F10E B HiEmMEE S

Fig.4 HeLa cells were injected into the tail vein of nude mice, and experimental lung metastasis was determined after 30 days

B AN o 22 IR LGRA I HeLaZ it &2 FLAH M. [ 5%F BE J8 95 B (human papillomavirus, HPV)[{] & /& I 24 (4

HVE S BIAR BRUE B k. 30K, FoATTH 4 R fiti gk
ITRLE RVl B s I e R (ke . SEIR S R EUR,
55 56F B AH L, 33 59 S IKLGR4 [\ HeLagH o ) 5256
ZH(ShLGRAZ) A K It i #, T4 it RIELGR4H)
HeLaZil fitd 1) 5256 4 (LGRAZL) il 4% £2 B B8 n(E4A
F4B). X 15t BHLGRATEAR P 1] LA E & 2500 1) 5 7

3 g
B R RE 5 7 R S A Bk A M PRI 11 56
A7, At R AEAT30% 77 AR ZE TS0, AR Sk

HPV16. HPVI18)/E 4k & T B 5 Hi A A 1) 5 229
[RIUSY, T T B #0008 0 1) 2H 23 25 8 A0 v el 241 g
Jees AT B (1) S RN R L9001 . H Rl o B 309 25 e
TR MUY MALST BIVETT T B HATE 5 R A/E
FEAE L N SEAEGFRIUN1T%R . REMFERSAE )12
T R T AR ) SRR, K 2 B B0 AR
TR R SR B AU T, 1K R TR T AR
AEMER Z —

S PR 4 B ST B RN AR 22 e B AT o B
RTWF FCRI AN . EMT B 3 R A 5 R A2 8 11
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LRERZ—, H5E 3BT G725 %
DIFHOCMS), EMTHE b B 40 i i e 5 IR P Ak
HA )5 R Y40 B B - R, SRR G AN AR
B R R AR Y, EMTRE T B sh)a, ME4n i
1 b B A ) ) Jo e L A, RN Ny b e 4 2k 2
2 6 1) 06 B S 4B B AR PR S A R Y SRR 28 1T
(2 ZNE 71 21D i O i w1 R S e |
JobR EVFIE KA CLAE , Wl Vimentin,  Snail fll Twist
S 1) 78 J AR 10 P 1R R TE 7K ST b T+ E-cadherin®é |
BEbRic ) B ZIE 2 B I

G H MBI Z /K (G protein-coupled receptors,
GPCRs)Z&Z 5B R a5 5 ¥ Sl AR i 4 g 22 i 32
KB KR Z — . GPCRs B 2 Rl &5 R,
ALFE— A0 A N-Sim S5 A d . -E> 5 4 AR 4 i
AR S R A5 R 38, DL — N P C-i 45 R 43,
EAE &b A AN B AR ke A SR E . AR
JEH, GPCRZ 5 [ Z A2, g sE. /. 40
JHL A T R e AT

LGRs/E& G & H 8 B 32 44 Z00 b i 2 OR ST 1Y
—RE N, AR NKRYG & & 9~ 18T AR
HEFH . LGRsHENS 5 HH B T 14 45 & I 1 1
RIS FE . LGR4IE % #% R-spondins. Norrin.
RANKLAHI circLGRARC A #UE , JHH0E 5 5 Wt/
B-catenin Ml GHE FUAH JCIH 6 115 S 3 72, ik
R, LGRATE S ZH 23 ik ik JF 1 9 Bl ey A=
K. WILGRAZEFL M hid B3Rk, IF H 5 5 A
RAKC. LGRAK =R IL 5115 e B M E K
B[] AR 40 AH 5%, IR LGRABEFN ) 5T 51 s 41 M 1 1=
2. 1ILF8. EMTIERE, et -,

LGR45 & HU@E WA G A B NEZ . Bl
A BT 7R © LGRATE & 3 M i A2 2H 23 rh
FIERM , 5B 20 B AR A PR 7 47 A2 AH
Ktt, I HLGRAF e S 5 B B B8 1 2E [
0 Rg M (AR U RN LGRAZE SN S h 4
P H (2 3E HeLaZH 0 12 22 FNEL 7% (1) i ) U2, IX R
LGRAA A BE BT TS #5080 0 4ERR AL, A8
T el S UG ITIESE [ LGRATE B St
HERIA . 2 JEERATEF TCGAZHE 4 [A] i i 73
LGRAMILF A & I8 2 R A A7 3, KI5 LGR4
FAR KB B )R SRR R, R
LGRAR] LAy s 250 (K T br 540 o

N T DR E LGRATE B 50 HH A pL 1 A A

H o FRATTIE I AR ST 78 R RIS LGRA41H] | HeLa
S M TR AR 28 RE 77 A, 1R IE LGRAJEHE T
HeLa4fl fu (3L F% F112 2868 7. LGRARIX —1E R
P AEAE T 2 FhMOR, A0 an F e P s
FUME PY% . LGRARUICI HeLadli i, 53 EMT
()2 57 KT~ Twist. - Snail Ml Vimentin ¥ 8 19 7K F FEIK,
E-cadherinft &, 11t %A LGR4K HeLaZll fuf5 3] 1
M 45 R, #27R8 LGR4 W] Bt il EMT 4% HeLaZft
MR ER AR ZERE 1. AWK, LGR4T] LLiEIE
5 R-spondin2 45 & #0i% Wnt/B-cateninfz 5 i 14 41 i
L% (228 EMTSEE AR5, 7EFL I A,
LGRAGR K FEIA Wntf5 S HE 245, #EIT S EE-
cadherinZiA 7K P14 111, N-cadherinf#1%, #2£7~ LGR4
A LA EMTY ., (6 F iR 40 Mg d 1, R-spondin2-
LGR4 £ i it Wnt/B-cateninf 5 3 4% 1 73 T R 4
Mo 2B AR ST FIR 22 FIEMT, R-spondins
AL B LB U R 1 18 H )T 41 (thrombospon-
din type 1 repeat-containing proteins)[ &% 435 5%
W, Fh DY b 43 W B B 1 R-spondin1/2/3/42H R 27, R-
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