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Abstract: Wnt signaling pathway is highly conserved throughout evolution and plays a critical role in cancer
development and progression. Wnt receptor family contains 10 members, and Frizzled-7(Fzd7) is one of key
receptors. It has been demonstrated that Fzd7 is up-regulated in multiple malignancies, and involved in the
proliferation, invasion, migration of tumor cells via activating Wnt signaling pathway. In addition, Fzd7 plays a key
role in stem cell biology. The aberrant up-regulation of Fzd7 is significantly associated with the chemotherapy
tolerance and inferior survival rates of tumor patients. Furthermore, targeted therapy of Fzd7 exhibits potent anti-
cancer activity in vitro and in vivo. In conclusion, Fzd7 may serve as a potential therapeutic target in cancer
treatment. In this article, we summarized the expression and function of Fzd7 and reviewed Fzd7-targeting therapy.
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AEIETE b TR T T T R B
Tl — M KEFRERN, £ZREE (B
e FUME. SSEE. B LS SR )
R Wt {5 5l B TR, RIS iR —
Fzd7 # 8 % Ll ®7. Fzd7 S 5MRINEZE. #E.
MAEHAE, IR IR ATy, O8N 2 R
iR RV AEIR T RE AL, IR Fzd7 A B8 2 MUk
IR Dl PR V6 T T B2 AHT R

1 Wnt{5SBEMFzd7Z K

Wt {5 5% 0] KRB WA MRS IUE 5%
%o 4 Wit 312 1) B 2 A A2 € 1) B-catenin £ 2,
2 Wit {5 518 % AL T ARG IR (& 1A), B-catenin
TE 20 B 5T AR 28 % [ 40 B A () e 7% 52 B, TG
VESER Wit {5556 55 24 Wnt {5 5 18 B B0 B (
1B), Wnt &5 [ 5521k Fzd & 1 ML S2 R R &
HA2 AR5 H 5 BY 6 (low density lipoprotein receptor-
related protein 5/6, LRPS/LRP6) JE 1% = & &W), 1%
5 Y0 Disheveled(DVL), il i i J51 £ iy ¥ g
3B (glycogen synthase kinase-3B, GSK-3p) fiffi&i, M
14| B-catenin I BEER L, {21 B-catenin FIHZ 46 H5,

(A) Wnt OFF

degradation

(A) Wnts (45 5 41 L I # T F2d 8 4 JLLRPS/628 F145 4

iz A% NP B-catenin JEIE 5 T 47 / k23
58 [K]F- (T-cell factor/lymphoid enhancing factor, TCF/
LEF) 45 & 15 5 Wt 38 #% T iiF 2L K (3R 5E . 4
# Wit 3242405545 (Wnt/Ca®) 342 A1 T 28 i b 1
(Wnt/planar cell polarity, Wnt/PCP) i1, {E L5240
RIR G SZ 1K (Ror2) fFAEHITEHL T, Fzd WS Wnt
B ARG IES S Wt (55 i@ . 7F Wnt/Ca™ 55
WP, A0 P Ca® K T I S Ca K
PEEE NG, 7R R R AR, 2Bk i S T AT
B2 57 W0 29 1 240 2 R 40 0 o A e R
Wnt/PCP {5 518 4 /15 10 24H i AR Ao 55 T 248 i F A5
MR e sh B OCHE S, IS
REAEP M) TRARZENERM, A
FUUESE, Wnt/PCP {5 5 3 B 7 M 1 A A 5 K et
PR IE AR U

Fzd AR —KEA 7 KT 45141 Wnt 32
PRSI, WAL 10 NFIBE G (Fzd1~Fzd10)',
KGRI B R AT BAY 19 Ff Wt S &L (1) —Ff
DA AR, DAGE 22 S mk AR 28 g Wnt 55 3% 1,
Fzd7 7% Fzd AR SRR R 22—, 1998 4 AN2K Fzd7
W LA K U BEJS IF LR A, Fzd7 &2

(B) Wnt ON

CyclinD1

B-catenin?E x84 B 4 Ji7 ) Al i 25 14 (adenomatous polyposis coli,

APC). & 2 (axis inhibition protein 2, Axin2). GSK-3BJMi# 8 (H#ME1 (casein kinase, CK1)JE MR & A4 H R 1k
Mz A, IAAEM T B AR, ToEk 58 UL i LA 5 Wnt/B-cateninfs 5% 3. (B) WnttE 1 5 Fzd 244 81 11 )¢ LRP5/64t
ZARE AL S, WOEWnt/B-catenin{E S iE M,  FHHHIGSK-3p% B-catenin [ IRILVE T, Fa %€ I B-cateninf B 4tz N 7 5
e R T E AW TCF/LEF45 & L5 C-myc,  CyclinD 145 Wnt/B-catenin{ 5l i i HEJE K] 1 4% 5 5 Rk

E1 &£8

Wntf5 Si@ %
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Fzd 52 & 5 i H ME — 0] DLIGE Wt 38152 58> 4 3
(Wnt/B-catenin j& 4% . Wnt/PCP %4241l Wnt/Ca®™ i&4%)
Mopk 2 Y, R . AR R B A S Bl
DA% IR0 F 5 2B R v o e R A 1Y

2 Fzd7$B[E)i6F7

AR, 5K Fzd7 5 o i Bk 55— B A BT
1 22 Rl 1 fisg b R I Fzd7 13 6k 5 Wnt 135
SR RS S R B AR R DA O, HMR T
i Fzd7 1) b8 5 g AT i 52 DA R B A
HAERBEMSE. BAh, Fzd7 (64 E R T fE
% 718 358 358 1k ) Fzd7 AT DAYE R0 IE 3 A 4R &
(IHTHE MRy RAE. BEFUR I, JEid B — 3 Fzd7
S ARANH] Wnt (5538 % 2B R PR Rk
TR, DA Fzd7 SRR SR SE 1A T RO BT
iR AP 7 14038 £ A
2.1 =PAMZLARE

e, LR A N ERBE T N )
TR 12.2% A1 9.6%, o L 1 Ja 0E FE T2 1) 3 i A
1 Ktk o ER Y, o =R AL R
(triple negative breast cancer, TNBC) HiJ5 % . HE X
yg, BYIHREARIIGIT )71 . Wnt/B-catenin {5
S REARER B EEZT, RHE
TNBC™, %{5 5 ilgd Fzd7. LRP6 f %K1 7
(transcription factor 7, TCF7) &5 #H ¢ %% K 3 &2 3% I
e EEERMIE, Fzd7 /& Fzd 76 TNBC 5
non-TNBC H 51k 22 7 e K A ot a1 . A A 12
BERAK Fzd7 1% K 9% RNA (Fzd7 shRNA) e 4
TNBC #7441 s % MDA-MB-231 40 i, FF% i
Fzd7 f¥) MDA- MB-231 4liffd £ fl NOD-SCID IL2rg #ff
PN B, 45 R 2 7R Fzd7 shRNA 7] BH ¥ MDA-
MB-231 4f ffd () Wnt {5 5, H 53 #0] TNBC &
() 4 K Y, Chakrabarti 25 " #5 1, Fzd7 /& ANp63
(1) B EE bR, TE Wt BXZ)) ) 8 40 i i Fzd7
R BRI G T B, IR Ve AR ARG 0, g 67 A
F#{%, MDA-MB-231 1 SUM-1315 4 i (1) i gi #% 1
B R 2% R . Zhou 2 P K T, CDDO-Me i#
it $E ] LRP6 Ml Fzd7 & & %45 BT Wnt/B-catenin {5
SEEG, I 20 LR HsS 78T 40 o i i gg BRI 1
FF N U RS T 41 B (cancer stem cell, CSC) #5 ic, 3
[Al——LGRS5. Oct4. Snail I Slug.

B 5 55 PR O B DR TR N S B A ) % 4
RIS, MR PR IGIT 4 o 8 4
SR AIREFE R AT, USR] 245 ) R Rl R e Re e

IRIGIT I EJ1%E . Wnt EEA RS Fzd7 21k 45 &
IBOE NS SIEE Y, Fzd7 AN N s
&R =E & [X (cysteine-rich domain, CRD) 7E . H
RAE T RKBE/EH. OncoMed 2 & JF & H — F # [)
Fzd7 CRD %5 #J18 [¥) 5.4 OMP-18R5 (vantictumab),
H A 1E4b T M B NSCLC. Mg BN 3R B2 A K 1%
A& 2 (human epidermal growth factor receptor 2, HER2)
B 7L i g A e M B4R e £ 1 s A K s v B
Diamond 25 **' 7 vantictumab ] JT J8C 1 To 3 115 7R
R (Clinical- Trials.gov NCT01973309) t1, 44N T
J&y iR 2 R Bl 72 P HER2 [ 14 L iR 8 9 91 (L 36
TNBC), 46 1 i85 75 4% %2 % 2 B (90 mg/m’, d,.
dg+ d;s) Al vantictumab (3.5~14 mg/kg, d,+ d;s 8¢ 3~8
mg/kg, d)) FIECARIT, 28 RN 1 A 45 R EoR,
A RFE N 31.3%, InKZ 2N 68.8% ; AL
Tk AL N 3.8 N H (95% CI 3.4~5.3), Hfi
MAELEI)Y 127 N H (95% CI109.3~16.4) 5 455 %0
vantictumab 5 2B KBS IGIT I Z ELE, TR
iF. HA R, OMP- 18RS fk T A LAAI Fzd7
ity 2 Hh, WY Fzd S5 P Fzd1/2/5/8 KA AL
YR E, Fli R Fzd1/ 2/5/7/8 1540 Wt {5 538
P, A 22 PO R 1 AR K BT DURIARST 254
Bk A Y, AR AR TR 2 s 4 B g A 3R B, Nickho
2 120 P B R FR R BUR G ik tH T HE 1) Fzd7 (1 R 3
177 HUBE UK (single-chain fragment variable, scFv),
Jiii e 3R1F ¥ scFv RERE BT Wnt £ Fzd7 (AR ELAEH,
I 38 L 75 5 40 B E Tk 47 i) TNBC 48 Jiid 5 MDA-
MB-231 2B, 12557 L R Fzd7 ) scFv HA it
— B IF R TNBC B [m V897 250 1)3% 7. Riley
1 Day™ WK T Fzd7 Hifk - 9K HBEA) (Fzd7
antibody-nanoshell conjugates, Fzd7-NS), #H tt Fzd7
ok, AR R T BRI Wnt B ERHIHIER
I H. AT DLSE A7 24 40 1) TNBC 40 g i 3% 5 . Fzd7-
NS W PL5 HUJR 2 4 45 & T3 5 245 2%, LUK )
2455 B R Ak B [R] ) 25 A8, AT A R v
Fzd7-NS )22 2V J G 8 X P B Hidak - g4
PR RSN R % NPANDN ITETIR N IR SV G P E NS
PRt TR T R, Oy TNBC HvadT #2 4
T ERIETT R

Bk 7 $E 17 Fzd7 $i4k, Zhang %5 % ik 1 /N4y
TS SRI37892, ALILEL [ Fzd7 {5 BE45HI,
i LRP6 B 12 1 FF T~ 1A 41 i 57 7 B-catenin 7K F,
AT BE W Wt {5 5 (5% 5, 7E D g - #0#i] TNBC
“0 il & Hs578T I BT549 135 11 FIEETE T B+ Xie
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5 UV ik T A AT KR B thFzd7, @i e G
V454 Wt BU AR5 5t Fzd7, 74 205 S TNBC 41
MR O ) g AR 2B, SN TR BN,
thFzd7 0] 44 o £ 76 fth ZE (1931 TNBC 35
2.2 fFempadE

-4 ffu e (hepatocellular carcinoma, HCC) & 4=
BRECH WG R, WRIT IR A IR, SRR
RIS T Wt {5 538 % 2 ¢ HZL ) Fzd7 5244k
J& HCC VB (E VA YT 40 FR . Xue &5 W 1F w5 &1k Fzd7
# HCC s F L R BN, TEFE Y% Fzd7 shRNA ¢ HepG2
1 Huh-7 40 ffg /v, Fzd7 A B-catenin £ [ % 1A 7K °F
RF S ARG, ST 1 O T R S 1A, 4 i 1 A A A
BAMEl. Wei 25 PO BRI, Fzd7 Mo Ak 45 F3)
ALV K R B sFzd7 @i 5 40 i B 3R T Fzd7 5% 4
45 S Wat BifAk, #i] HCC H ) Wnt/B-catenin {5
SHS, [BKT mEL Fzd7 mRNA [ HCC 41 %
(HepG2. Hep40 Fll Huh7) (FFEIG 3, I H 4 IEH 1)
JHFEH LI A= A7 RE I TCREMA 5 G4, sFzd7 38538 1 f &
FHA A T 98 40 B A Y Huh7 S5 R0 RS 45088 1 2E K
HIFIER, Btk Fzd7 Rl PEICE T 71 8Ot HCC 1y
15 3% 254 . Nambotin % ®" 531 (¥) /N T ik RHPDs
U5 Fzd7 M B X 5 DVL 2 A BAE &2 L R
75 (KTLQSW), HEAGZEM., #HANMEERT
5 Fzd7 354+ 1 454 DVL SR FHIEr HCC o Wnt {5 5
M T, PRI AR R 3 — DR,
RHPDs H] ¢ /& il i i 45 B-catenin F1 & A # K CS
(Protein kinase C3, PKC8) F7% P4 M 2 B H A4y 41
Pt HCC #5114 . MicroRNAs (miRNAs) & —2 N
DKL g Y 1 K B 200 22 AN IR (1) 3R g AL B
RNA 7r ¥, 555 HEREHE, £MER
RAERKRBHREEZNEN, HOBvH ARG
7 094 2 T PP W 28 P E B miR-542-3p ]
DLIE It B ) Fzd7 KB W Wt {5 S8 S, Mg 4041
HCC ZuffirE K. Ak, miR-504 H9 4% 3iF S ] B 24
6] Fzd7 mRNA ] 3'-UTR, 7E£ mRNA K& HEH/KFF
Wi HCC #4iiffs & Fzd7 )32k, M4 Wat (55
ﬁﬁ% [36]o
23 HEBE

4h H W e 2 i WL AL E MR 2 —, JE 10
TR 4 E W R AE T R 2 BT E
#, R — B Z A AR R TT . B
RIN, Fzd7 5 ALE 45 W 20 230 & Fh 4 i s 4
A RERIE P, Ueno % " H /N 7 T4 RNA
(siRNA) #% 4t HCT-116 41 il @i fIk Fzd7 )R 1E, 45

KW c-Jun R 15, INK A c-Jun [#) 5% B2 1k DA K
RhoA FIHGE w M, 4 1035 71 AR i 3
FTR#A% . HHUCIERE, Fzd7 G5 o4 B in sy
FRIETBE 25 . Nile 25 9 JT %K) Fzd7 32443 BV ikt
i dFz7-21 i@ 1t 5 Fzd7 CRD 7E JIE 5t 45 & 3 bt il
(BT AT p & A, AR — R AR ST B T A 2R Wnt-
Fzd7-LRP = e 2 &WHITE R, T i Wat {5 5
S, RSO MARUES dFz7-21 PUEiEA, H
dFzd7-21 GEWE M LerS™ f T4l ThRE, X RAH
AR P a B e .

2.4 HAhEM

fE B, Li 2 P HEY] Fzd7 f LoEd 4
ST Wt {5 5 I8R5 B R 40 00 B 3R e
JIR0_L R 1) i #54E (epithelial-Mesenchynal transition,
EMT), H BB e o W & EAF 25 FzdT &
RILEFME, 1ERA mEIREMEN S MR
H RNA 5K (RNAI) YUBK Fzd7 ZERH f5, KL
Fzd7 ke T 7 F YRR 5 CSC MG HIR H
iR (CD24. CD44 11 CD133) Al & & i 24 % is &
ISR R, I HIE T B . TR
276

Condello 25 " ¥ Yk 7F Ui 5 i HHIE S T Fzd7
AR 5 2 R B 23 5 I % I 2 (transgluteminase 2,
TG2) 5 fr, FFEFRH, 7890 5% T 41 (ovarian
cancer stem-like cell, OCSC) ', TG2 i I 5 Fzd7
() B B2 A EAE R 3 Wt (5555 5, Fzd7 R {30
#1151 S 4 22 OVCARS A1 SKOV3 Sk i -4 i
BRIE 3958 I BELLE W R Wnt3A FT Wnt7A (88 52 R %
ik, Asad 25 ™ I, RNAI Ff & Fzd7 %K 7] BLG
H150 SR 2 CHI. PA-1 FIl OV-17R [ 4H i 34 58
PLJ EMT, Jf34hnkEF45 %% & A (cadherin) 1141
JH PR 2 Bt o

Liu 25 " 72 J5i RE4H MR (glioblastoma multiforme,
GBM) # & B, miR-504 1] i@ i #1 i Fzd7 > BH W7
Wnt/B-catenin & #% {5 5 # 5, 311 0] GBM 4f
TH. 1228/ EMT.

Xie 5 " R EH WRR A& (tongue squamous cell
carcinoma, TSCC) T 7T ' &5 VX B Fzd7 1F  SOX8
(1) B 53 Wnt/B-catenin {5 5@ #%, M IH Y
TSCC CSC AT 25, ¥ 7 B0 g 11 UL AR P
HIFEHRE 1, IR SOX8-Fzd7-Wnt/B-catenin 4
1) 57 5 T K B TS R AH G

Fujii 25 "™ &t/ 7 7 075 F19 3@ i T
Fzd7 5 DVL ) PDZ 3454, T M Wnt 5 557
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T, NI A AW ) H460 JE /)N 48 Jifd fifi J# (non-small
cell lung cancer, NSCLC) #0814 K, 18 2 i
I H .

3 RESRE

Fzd7 j& Fzd Z R T 2 5 0k K e Mt RE 1) 2K
BN, 7E 2 P R b BRI R 4 i v
FE. 1T 1RZEV MR T 1% V1A G . kAt
Fzd7 25815 Mg A AR a3 9 R AR R 1
(vascular endothelial growth factor, VEGF) jg& H. #f 5t
Kl 2 —, X Fzd7 ik 47 5 DR e B mT DA i 3 400 ) b e
M H A ™, SR, FHR Fzd7 EERZGYIT K
O AP MR SR 7T A . NIRRT N 1
) AT PERR. RNAL LA K miRNAs 45 #i BE 1
D T4 Fzd7 AF F AT B A Wnt {5 538 256 35 14,
RFGURE E 1, (H AR AR A R A,
H AT AL TG IR AT FER B AHLLTIT &, $E1m] Fzd7
PP 2 B S B e 1t RS RIE A,
It HEABEN RS, 2REAmKEL
A S SR [R) YR 9T Jv% . OncoMed A &4 F I B4 4 R
INBARTE R BT OMP-18RS 24 AL T T I PR
IR B, BARF GRS . 75,
In] Fzd7 )ikt nf AW 2o, 54097 2598k
YUK EMBEL, AT 250 80 KA L [ 22 g
ik, RRIEEIEAMNE, BN IEHHRAMNEE
(IEEEIVEFH o PRI, B 1) Fzd7 324445 Wnt/B-catenin
15 5388 B 1) P A BRI TR B I Y T IR E
EZ. 25 b, AR Wnt/B-catenin {5 518 B 1 ¢
B2 AR FzdT 75 AN [ 88 v () D) g SR8 I VR 9T 7
BT B4 (K 2), BENEHE =L, .
S5 H e AE N 22 P v R ) B e VR T B LB
B,

[Z £ X #

[1] Chen W, Zheng R, Baade PD, et al. Cancer statistics in
China, 2015. CA Cancer J Clin, 2016, 66: 115-32

(2]  HRARIE, Zesk2z. = IEFLIE 2> T RE IR T AT 5T 1E
J&. s PRI % 24 &, 2012, 17: 470-4

(31  ZEat. s o 1 ¥ AT 2590 9T 1B 7e
J&. WAL, 2017, 12: 498-500+504

[4] XueY, Chen C, Xu W, et al. Downregulation of Frizzled-7
induces the apoptosis of hepatocellular carcinoma cells
through inhibition of NF-kB. Oncol Lett, 2018, 15: 7693-
701

[5] Gurney A, Axelrod F, Bond CJ, et al. Wnt pathway inhibition
via the targeting of Frizzled receptors results in decreased
growth and tumorigenicity of human tumors. Proc Natl

FJ9/RHPDs

0
o ® o © degradation
®e

Ve JUR B BN ) B S [A) Fzd 752 7445 470 Wt/ B-catenin{Z 5 3
B0 J79%: AN T-HRAKRHPDs N3 T35 FI9 5F2zd7 558 4
PE45EDVL, MR Fzd7 5DV BAER s Wi Fzd7
M 5Fzd738 4 ME4E G WntE H, 06 WatfE 0 5Fzd71)
CRD A HAEF]; miRNAs. $iFzd7Hif&(Fzd7 Ab)ZRNAi
B Fzd752 4k, FHIWotB (5 5% 5.

E2 Fzd7HIBBEEENETT

Acad Sci USA, 2012, 109: 11717-22

[6] King TD, Zhang W, Suto MJ, et al. Frizzled7 as an emerging
target for cancer therapy. Cell Signal, 2012, 24: 846-51

[7] Polakis P. Drugging Wnt signalling in cancer. EMBO J,
2012, 31: 2737-46

[8] Vargas JY, Loria F, Wu Y1, et al. The Wnt/Ca®" pathway is
involved in interneuronal communication mediated by
tunneling nanotubes. EMBO J, 2019, 38: ¢101230

[91 Wang Q, Symes AJ, Kane CA, et al. A novel role for Wnt/
Ca”" signaling in actin cytoskeleton remodeling and cell
motility in prostate cancer. PLoS One, 2010, 5: ¢10456

[10] Dyberg C, Papachristou P, Haug BH, et al. Planar cell
polarity gene expression correlates with tumor cell viability
and prognostic outcome in neuroblastoma. BMC Cancer,
2016, 16: 259

[11] Puvirajesinghe TM, Bertucci F, Jain A, et al. Identification
of p62/SQSTM1 as a component of non-canonical Wnt
VANGL2-JNK signalling in breast cancer. Nat Commun,
2016, 7: 10318

[12] VanderVorst K, Hatakeyama J, Berg A, et al. Cellular and
molecular mechanisms underlying planar cell polarity
pathway contributions to cancer malignancy. Semin Cell
Dev Biol, 2018, 81: 78-87

[13] Kotrbova A, Ovesna P, Gybel T, et al. WNT signaling
inducing activity in ascites predicts poor outcome in ovarian
cancer. Theranostics, 2020, 10: 537-52



Ham

A,

AWy ST

Frizzled-74E )G T 4T IMRE WF 7C 2k fié

465

[14]

[17]

(18]

(21]

(22]

(23]

(24]

(23]

[26]

(30]

Dijksterhuis JP, Petersen J, Schulte G, et al. WNT/Frizzled
signalling: receptor-ligand selectivity with focus on FZD-G
protein signalling and its physiological relevance: 1U-
PHAR review 3. Br J Pharmacol, 2014, 171: 1195-209
Janda CY, Waghray D, Levin AM, et al. Structural basis of
Wnt recognition by Frizzled. Science, 2012, 337: 59-64
Sagara N, Toda G, Hirai M, et al. Molecular cloning,
differential expression, and chromosomal localization of
human frizzled-1, frizzled-2, and frizzled-7. Biochem
Biophys Res Commun, 1998, 252: 117-22

Phesse T, Flanagan D, Vincan E. Frizzled7: a promising
achilles’ heel for targeting the Wnt receptor complex to
treat cancer. Cancers (Basel), 2016, 8: 50

Zeng CM, Chen Z, Fu L. Frizzled receptors as potential
therapeutic targets in human cancers. Int J Mol Sci, 2018,
19: 1543

Fan L, Strasser-Weippl K, Li JJ, et al. Breast cancer in
China. Lancet Oncol, 2014, 15: €279-89

Dey N, Barwick BG, Moreno CS, et al. Wnt signaling in
triple negative breast cancer is associated with metastasis.
BMC Cancer, 2013, 13: 537

Yang L, Wu X, Wang Y, et al. FZD7 has a critical role in
cell proliferation in triple negative breast cancer. Onco-
gene, 2011, 30: 4437-46

Chakrabarti R, Wei Y, Hwang J, et al. ANp63 promotes
stem cell activity in mammary gland development and
basal-like breast cancer by enhancing Fzd7 expression and
Wnat signalling. Nat Cell Biol, 2014, 16: 1004-13

Zhou L, Wang Z, Yu S, et al. CDDO-Me elicits anti-breast
cancer activity by targeting LRP6 and FZD7 receptor
complex. J Pharmacol Exp Ther, 2020, 373: 149-59

Nile AH, de Sousa EMF, Mukund S, et al. A selective
peptide inhibitor of Frizzled 7 receptors disrupts intestinal
stem cells. Nat Chem Biol, 2018, 14: 582-90

Diamond JR, Becerra C, Richards D, et al. Phase Ib clinical
trial of the anti-frizzled antibody vantictumab (OMP-
18R5) plus paclitaxel in patients with locally advanced or
metastatic HER2-negative breast cancer. Breast Cancer
Res Treat, 2020, 184: 53-62

Nickho H, Younesi V, Aghebati-Maleki L, et al. Develop-
ing and characterization of single chain variable fragment
(scFv) antibody against frizzled 7 (Fzd7) receptor. Bioen-
gineered, 2017, 8: 501-10

Riley RS, Day ES. Frizzled7 antibody-functionalized
nanoshells enable multivalent binding for WNT signaling
inhibition in triple negative breast cancer cells. Small,
2017, 13: 10.1002/smll.201700544

Zhang W, Lu W, Ananthan S, et al. Discovery of novel
frizzled-7 inhibitors by targeting the receptor’s transmem-
brane domain. Oncotarget, 2017, 8: 91459-70

Xie W, Zhang Y, He Y, et al. A novel recombinant human
Frizzled-7 protein exhibits anti-tumor activity against
triple negative breast cancer via abating Wnt/p-catenin
pathway. Int J Biochem Cell Biol, 2018, 103: 45-55

Wei W, Chua MS, Grepper S, et al. Soluble Frizzled-7
receptor inhibits Wnt signaling and sensitizes hepatocellular

(31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

carcinoma cells towards doxorubicin. Mol Cancer, 2011,
10: 16

Nambotin SB, Lefrancois L, Sainsily X, et al. Pharmacologi-
cal inhibition of Frizzled-7 displays anti-tumor properties in
hepatocellular carcinoma. J Hepatol, 2011, 54: 288-99
Rupaimoole R, Slack FJ. MicroRNA therapeutics: towards
a new era for the management of cancer and other diseases.
Nat Rev Drug Discov, 2017, 16: 203-22

Vahidian F, Mohammadi H, Ali-Hasanzadeh M, et al.
MicroRNAs and breast cancer stem cells: potential role in
breast cancer therapy. J Cell Physiol, 2019, 234: 3294-306
Wu KL, Tsai YM, Lien CT, et al. The roles of microRNA
in lung cancer. Int J Mol Sci, 2019, 20: 1611

Wu W, Dang S, Feng Q, et al. MicroRNA-542-3p inhibits
the growth of hepatocellular carcinoma cells by targeting
FZD7/Wnt signaling pathway. Biochem Biophys Res
Commun, 2017, 482: 100-5

Quan H, Li B, Yang J. MicroRNA-504 functions as a
tumor suppressor in hepatocellular carcinoma through
inhibiting Frizzled-7-mediated-Wnt/B-catenin signaling.
Biomed Pharmacother, 2018, 107: 754-62

He B, Reguart N, You L, et al. Blockade of Wnt-1 signal-
ing induces apoptosis in human colorectal cancer cells
containing downstream mutations. Oncogene, 2005, 24:
3054-8

Ueno K, Hazama S, Mitomori S, et al. Down-regulation of
frizzled-7 expression decreases survival, invasion and
metastatic capabilities of colon cancer cells. Br J Cancer,
2009, 101: 1374-81

Li G, Su Q, Liu H, et al. Frizzled7 promotes epithelial-
to-mesenchymal transition and stemness via activating
canonical Wnt/B-catenin pathway in gastric cancer. Int J
Biol Sci, 2018, 14: 280-93

Condello S, Sima L, Ivan C, et al. Tissue tranglutaminase
regulates interactions between ovarian cancer stem cells
and the tumor niche. Cancer Res, 2018, 78: 2990-3001
Asad M, Wong MK, Tan TZ, et al. FZD7 drives in vitro
aggressiveness in stem-A subtype of ovarian cancer via
regulation of non-canonical Wnt/PCP pathway. Cell Death
Dis, 2014, 5: e1346

Liu Q, Guan'Y, Li Z, et al. miR-504 suppresses mesenchymal
phenotype of glioblastoma by directly targeting the
FZD7-mediated Wnt-f-catenin pathway. J Exp Clin Cancer
Res, 2019, 38: 358

Xie SL, Fan S, Zhang SY, et al. SOX8 regulates cancer
stem-like properties and cisplatin-induced EMT in tongue
squamous cell carcinoma by acting on the Wnt/p-catenin
pathway. Int J Cancer, 2018, 142: 1252-65

Fujii N, You L, Xu Z, et al. An antagonist of dishevelled
protein-protein interaction suppresses p-catenin-dependent
tumor cell growth. Cancer Res, 2007, 67: 573-9

Zhang L, Xiong W, Xiong Y, et al. 17 B-Estradiol
promotes vascular endothelial growth factor expression
via the Wnt/B-catenin pathway during the pathogenesis of
endometriosis. Mol Hum Reprod, 2016, 22: 526-35



