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(SRR A 7 BRI 430074)

WE 45803 A (calcium sensing receptor, CaSR)AZAR A [~ 2 kK 69 —FF 5 AR, L&)
e B ILIE T TR T RME G 0 b B RHAAR AL S, I, BRAZKRELL S A Rt
ARG dE. AR S WA RN, BEUR AR '55‘1’9'57’ R AR FE MK, b TFHEBRZAR
B R S AR AL R4 T, R RR) 69 IP g K AL, A5 B AR R I AR A 3 S PR AT AR R AR R 8G
YER: EATPIIEE . BR T RIARBIER, ELME. RAPZ @R . FARFIRE T RINAITE
VR . TSR AR ARG F 69 VE A ALBI BT 50, A A T A4S B0 AR $e B 69 AT 98 25 4 T ik Am
R A BIPIG A5 A6 97 . ATk, 12 L4 T 4580 AR B BP9 o 6945 A R LA, 2 A
AR ARG R A AL
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Mechanisms of Calcium Sensing Receptor Regulation on

Tumorigenesis and Development

WU Shiyong, MA Shumin, YT Ping”, LTU Jianfeng"
(College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract As a widely-expressed transmembrane receptor, calcium sensing receptor (CaSR) plays an
important role in maintaining body calcium homeostasis by regulating parathyroid hormone secretion. In addition,
CaSR is implicated in various physiological and pathological processes. Increasing evidences indicate that CaSR
is closely related to tumor progression. Due to the functional diversity and tissue specificity, CaSR may function as
either tumor promoter or tumor suppressor in different types of tumors. CaSR acts as a tumor promoter in prostate
cancer and renal cell carcinoma. While in colon cancer, neuroblastoma and parathyroid carcinoma, CaSR is a tumor
suppressor. Studies on the role of CaSR in different tumors are beneficial to research and development of new
anti-tumor drugs, as well as tumor therapy targeting CaSR. Herein, we summarized the function and underlying
mechanism of CaSR in different types of tumors, aiming to provide theoretical basis for future research.

Keywords  calcium sensing receptor; tumor; function mechanism
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1 T CaSR #5071 A K FHAR LG EE ([ Fh 2
Z 2, KA S0 TNE 5@ Ml 2
Fl 2 #f, JF HCaSRik R I H B & (1) 4H 21 2 R 4 57
Mo ERVRSZAR. BE. BRI E 8, CaSREH
IR FIRIE, 24 R MRS Fa 25 1 58 2 15 1 11,
FEIX L ZH 21 CaSRAT DA 55 A 45 vk, I8
Tk R R 5 IR e . 4EAE DI A R K
5 B T R SRR OR 4E RFH LR 1) F5 82285 CaSR
f10) J5 R TR AR 2 5| R4 B AR 0 7 R4, AT
FE R A, 51K EARIAS . TR R AR 55 AR AL
RETUIE gk R T FEIR 55 IR AL B 0t RO 4k e M R 5%
JRTh BE AR £ 50 0. CaSRAE O R 48, WRIIE
LKA RGRtB A —E RIL, ZES HERFRE
B PR RORE RN R ETE . 2. 4y
oy VTSR FE IR T, CaSRIF T HEBL IR AT LA
VR AP A1k B AL A R0,

X 2 D A 38 1 VR 3% T e Ve 8 T CaSRAE IR K
AR R R SR . T CaSREH HAUThfE
Rk, FBHEAEARM MR RIHA -
SEAAR R BIVEF - CaSRYE IR 240 At Hh 1 FH T LAy
R — R AE v AT S Rg T B e . O
U VB RN S AL ) R R R I PR R TR
T R AR A SR an 25 s . i 48 4
. PR S M . B e R0 e v 2 B LD A3 R
TAEH. BT LA MR Ak, CaSRYS FLIME A A &
HEEEEER, B8R, CaSRAT LA i 7L IR
(1 R A RN, B A B FEIE B, CaSR FL AR 41 i A=
KA AR AN, X TR E LA, TN R
WA — A B RS, AHOCHLEE A i it — PR
Fto HH T MR 3 ik A R A EE B, CaSRAT LA
VE N IPRGTT FOAA RO S AR AR & . ] B CaSRAE
AN R E HR R GE VR FALE, 45T BLCaSROGHE £
HEAT ARSI IR R HE TR TT 29I

1 {ERRRERETRIFSERZ K
L1 {SHRAZESATTIRE

51 P A2 6 L) 53 PR 2 —, F K e
FRE NS 95 5 5 0 0 70 MR £ S0 JRL
T B B /D UL o, 4 BB R e S R 2
MM . B ALSUIOE LA R A 1 bR
(3%, S (RERT SR L B ORI (RO B, TR0/
B i o 4 FRDI) A BT DU 2 90 5 1) G o

KA FER SN 7 I HT 51 g 40 ) RPC-3+,
LS B R RE O 15 S AR MO G B (R dE N T 4%
H185 B ¥ N 7l (store-operated calcium entry, SOCE).
R 28 i B B 52 A4 AL 8 3 B [ TRPC6(transient
receptor potential canonical 6)F1CaSR KX, 4551
R 6 25 [R] B R B A 4 AR DT B K
I, 2 A DI R 2K 2 3 BURT 51 g A A 1) 2L
RO, I 7R 4k R DA T A 0 ) 5 A 02 e
RN PR R B e R R A2 R R FEAL . LA, Xt
il 51 e 8 I SR B, CaSRIFZE R AL R IE
$8 T 5 BOHEAE F 2 s B A AR PIAR SR
A% T A A e S AL R UL 1) B TR AL, A
TR I b CaSR ) 2 1 1 17 3 it Jes 4 i 1)
TR AL BE 70, PRGBS 1) 1) e 4 O L SRS
i 51 iR 0l CaSRAFIA B = CaSRIE I HE
B 5 B(protein kinase B, PKB){5 5 1 14 I 4
PRLFRI B 26 B 70, A2 1 g 200 B 1) B e RS ). CaSRIL g
S U AR ZoR AR ELAEH, Sl 85 Zn® M) 22
245 35 Ak B H B (mitogen-activated protein kinase,
MAPK){5 5 i B (2 2 57 51 JiR b 8 1 A A, TR b3
5B 145 5 HE I S100A4 1) 2235, A i3 T 471 JiJee 40
TR, X EEHIT 58 K W], CaSRAE H 41 J i ¥ K J&
MBI AR R EEAEN, BEREHBSIK
PN ANIIPS: {FS
1.2 {SHRZHRS5EE

B e 2 WA PR AR G LR, CaSR3: 2 itk
B AN B H R AR . B BB RS R A )
—ANEERE, BT R R RS 0 R 4 A SR AL
7 AUBOT AU, KA R R R R A
REJAEAPRAS, B F 1 B e 40 ik < 51 B2 & TUA
fRIFSECE R EMEE T, SIES. A REARRE
R 38 55 B R I ACRERY . DF USR], fE B HBIE
FEAH L b CaSR IR IE T W 5 ffi i, A HECaSRTT LAAE
DRI e RS ) — AN R AR, LAk, LRI
CaSRAJ LA BB i 40 i 72 /) BR A 4 L 28 58 s )
R Re I AEE HeR B T Kk CaSR 1) i 4
h, AN B Tl A PKB. MAPK., HEER (555
530 4% LK T 1) e e | ER ¥ ER B (phosphate and
tension homology deleted on chromsome ten, PTEN)ZE
AT 8 28 SR X 13k J e 40 B ) G R A AR Y. T BRI 5
F W, F0HICaSR IS PEAN R IL B 5 X B i K Je AT
AR B 2 i ER -
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1.3 $SHRRZ AR MEREP I REIER

M e IR A Y vy I 45 i (syndrome of humoral
hypercalcemia of malignancy, HHM) & FH & & 4E K3
Bl 1 % % (10 o 98 40 i 23 6 FROIR 55 IR R R
(parathyroid hormone-related protein, PTHrP) 5| #2 1), 7&
K B 52 FUTR) PR e F B A oh ) S CaSR AT AR 1 52
L) J5 98 40 43 WAPTHEP, i S PTHrP I % A HHM,
117 CaSRAE PR ) S 3 RAZ AR T LU 1) 1K — R B
Bl 2 A P BOEYEAR i K — 280 E, CaSRIN) $A%
TR 2 PR A 5 U1 BU I 5 PR AR OGP, B
Jed & — i P B ) B BRI, CaSR ) S5 [7) A8 A4 18 715 711
NPS-2143 ¢ i 1t 128 1 A5 I UL S PISKGHE B A 3 T
ORI,

2 fERINEETFRSBURSZ A
2.1 EHRZEELEGE

g e et 5 AR =R W E, 5 R0 A i
A, ACET S B TR NS 2 2 3G I i 46 e 1) IR
K. 734h, CaSRHEA S5 IR [F] LA 5 451
Jo: FRO A S0, 5 IR A i kG AT B AR L, 45
¥ 96 4 B CaSR R 14 & B 2 [ fIX, CaSRJA 3l 1 IX
[PHE F BAb . 4B TH3ZE ORI IR IR 1) 2 £ AL DA
JmiR135bF1ImiR146b) 7 1A #E Al DL T #CaSRFE 1A
BRAREO2, gE g B 1 AL U A 98 27, CaSR
s SRETEAEMRE RIFRAEMARSIE
FHOC, T 55 {2 48 B R 7~ R 08 5 DA JiiJg 1 BUOE 26 i
FHOC R G A B T R &, ML AR AR
&b e 1 2B RV, 3 B 50 &5 e o N I AR A7 IR
A5, (H X b 0 R AN N &5 i B e 4L 43 b Rk
CaSRIFIi N A RLEY,

B-3% ¥4 2 [ (B-catenin) B8 % 30 1 1 2 41 it A 19
AR RIS (RN M 3G TS RS i Al
B CaSR AR5 K41 a4 B-catenin ) £ 1 KT A%
g Ik AR, AT 0] 4 AR P 3G AT 2 e A e
ZHT29H1Caco2-155d % 1A CaSRFE % 1 il fif J83 41 i
(8 5E, eI T8, e, 44 KDIEAA
JE A2 MY N 4 e )RR AR . AR, dEAE R
DR F=701,25- — F2 4k £ D] LU fCaSRJE 5
T SR T M [R] I 0 CaSR, I R R A R
B AN BT T2 8 A survivin R 3K, 011 41 g 1) 38 5 A
T34k, B LGSR ATES I 25 A FH AL R B4,

CaSRit 5 &5 s M e %12 8. b —[A]

A (epithelial-mesenchymal transition, EMT)
AR b 98— 4 M Re I A O o AU 48 i e 20 L P
10%~20%2H Jiis A~ 35 CaSR, 3% L5 it 83 40 g 45 45 IF
W e RSP AR AN 25 1, JLEMTAH 5 22 3 A EUR
miRNAs 235 B 5 18 v, 17 400 8] 5 0 2 U B A
FEAI . 4 IX L i id F ik CaSRIN, & i 40 i 1)
M1 7% EMTAE J7 LA i 8 1 40 M R 2 ) 00 P AR,
e R 5 A B B T e

Zi b, CaSRX & (R K. HR LI
AR A WY AR, B e R AR Dy 5 e
BT HIE L M2 bR B R, 4EE R
Dn] DL CaSRAE 5 38 i 6 1 1 B VAT 45 i e 1)
EH .
2.2 SEHURS RS RARE AR

JA 28 4 0 98 A AT A 28 A G R A R,
WO T UE R . AR AR A % M R A 2 4
T JLF AR IECaSR. B A 42 41 ML & ) CaSR A2
K [RIMI SR U 82 4% 1 4, CaSRUA 311~ [X R 28 Al
FEAG AT AT DL PR A i 22 20 983 Hh CaSRIF R AR 1,
e Ak, R 2 A PR 90 K IR, CaSRIE R (1) 5 1% RAZ
5 RR 22 4 0 8 ) S PR R BE L TR 2 R (v-mye
avian myelocytomatosis viral oncogene neuroblastoma
derived nomolog, MYCN)455 R F ik FIAS K Iife R 45 R
IEAHSRM . FEMYCNEE 5 B 3 1K 1) B A 20 41 i 6 4T
Ji 54 o Ak CaSR AT DAREAR i 68 4H 0 PO 484 FEL AT 2508
PERT . A A 1 1 B 17 2 A4 1 19 77 Cinacalcet B0
B2 2 68 ) CaSRAE W S5 5| 762 o83 400 J F )
T2, H R 275 5 0 T R ORI 0 e A A e
B ¥ (extracellular regulated protein kinases, ERK)
5 W, T Cinacalcetiss 5 4 M 5 T2 4 6 T A
JT N 34240 Cinacalcetids 1] DAE 12 il 14 25 41 il Jod
17 A A B JRg 52 AP i (cancer-testis antigen, CTA)Y)
FRiE, CTAR — M RIE T IEH 200, Jast A2 F i
LRGN — A R e e a7
AR R, I LEHT SR B, CaSRAENS 1] S 22 41
JfLJRE O AR A AR AR, JF HL W] REAE 12 MO8 1 S iR T
AR R R EE AR .
2.3 SEHURZ RS RIREIRE

IR 55 il o — R AN B DL R [R5
L AN R A A PR — B, A FFOIR 55 e 4 o,
CaSRF X 7K-F- FEIE & HUIR 55 IR 40 LA, (HAN RN 2,
IR 55 s Hh CaSREE IR )3 5 1 X ¥ A R A W] iR
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(1) A AB AT R R RIFEAAAE R I 2 OB Ab
A A CmIRNA )2 28 F1B: (R R ok, DA R X d
IR 25 72 153 5 CaSR K PR AIGAH JC ) 75 223k — B A .

i 1 FEAKCaSRIM K ik, R 55 I Jm 40 4 d
o = R I L R GPR64, 5 CaSRIE i 57 I — %
A, FR{KCaSR T I IS T i@, Cinacalcetn] L4
] R BRE /IS B PR LR 55 i 38 A 190 78 HROIR 55 i g
Y, CaSRIPIEE B8 0 B 14 jle 2T 4 20 it AF <
[Al-F(basic fibroblast growth factor, bFGF)F13 J7 £ K
“F(epidermal growth factor, EGF)/\ 5 1 £ Jiz &
cyclinDIWFRIEPY (HZ, MR H % HbFGFEEGF
() IF 5, CaSRAF eyelinD 1 1) 332 1 A7 AH RL R 400 1] 2%
R, 1B HUIR 55 it H CaSR 5 X 6 4= K (K- AH 52
2.4 5B ATEH MR AHNEER

W7 Eon, BEALFCaSRINRIL S IEH 44
FH BB 2 AR AR, CaSREEI 1) B AT LA 1 5 i 41 i
ALY, 7 gl R, B0 B CaSRIE i #)1 il Wnt
T A e R A T B P R 4 i H CaSR
FKIE FIFER AR, T CaSRATIEE T LA RS I 40 A v 77,
fEBEA A T, I 18 i (e 12 B-catenin/E-cadherin & &
AA (DT BSCAT ) 968 20 R PRI AB 0 Sk it i 1 PR A
it B 23 BT 27, CaSRFEIA PRI 5 A IAS R Tl AH
K, (B FL EARMLHI 1 AN IE FEBA71,

3 ERURZASILIRE

LRI 2 2P R B L B — Ao E R, 2
KT FURIE R L K oR A B B A B %
Vo BTN, LR A0 0 R RS e 4h
Jg HF CaSRFFJmRNAZK P A1 £ 1 7K °F 5 1E ¥ FL R 40
FOAH bl BH 2 1 =Y, AR, A A A AT SR e
HIFEARBAT S AL, a5 R R HR
S 57 AL UM L, CaSRIERIA & 2 AR B, H i,
5 1E 5 LR 41 2340 EbCaSRAE 7L i v A = /e 1
A > . HARRE IR ENLH] . 2T 5 ERE
FEPEAH G, HRIL A WA ) AR, DRI 75 5 2 () 5
IRAIESE

AR T AN RE S, B T RIA K7 HAE
FE)F G, FECaSRI D RE Ty AN S AH Ao 78 7L
JeE 20 il AMCF-741 i 1, CaSRAJ LU S R % A K
DRI F 3248, TR ERILERK, b B 52 AR 175 FL A3 5
TIRIEE MRS, (R g, s e
] DL CaSRE 1M 8 i 28 ML AR B C i 72 3 L

JU P8 2 PR DS RS BE 757, WSO 2 ARAE IR A S 1
H VR R A B AR, CaSRIETE IS 1T DA _E 1 3%
FAR L S, (et PR AN i B AL RS, H
TRl dEh il A2 — o ] DL o 35088 R T ras i ik LR e 4
it A= KRR P PSR B, CaSR A0S i i Ga12/Rho
5 T I 1 0 R R R P Rk, (R R A i ) AR
K. BRI 2510, IR H FLAR AN AL, CaSRIVIK
15 2> PR AKPTHIP 1) 734, B 7E 3L MR Je 41 B2 - CaSRIT)
WO H S B INPTHP 23 b . 152 T IEH 4,
CaSRIEHKGao s 1, #1140 L N IcAMP/K -, {HFL
Ji s 40 L P CaSR i [m) 14 A% BX Gas 21 1, 390 1 48 i
cAMPHJFA 2, cAMP ] DL i PTHrPEE K 1) 35, i3
TR ik FLIR s 40 B B A A0 SR, A I F R,
I 7E L8 4 FEEMCF-7H CaSRIIE 7T LA il fif I
PEBYER fE, W iE . TR, JEME 4K, JFREIE Y
IIAGTT 24540 0 58 A2 %o e g 248 L ) 2 0, 3,
Ji&deE 15 %E [K] (breast cancer 1, BRCAI) & —/ Mg A,
BRCAIHE R FEAZ B A B 45 By i FL RS . BRCALH]
A _F 18 CaSRA: R 1) %% S5 3 14 [F) B R R P T2 8 B
survivinffJZik, M feidt s 4r s i el Hane
WA — AR SE M B R 7 Hb i PR CaSRYE 7L AR
Y f AR AT RE BRI JE, B RE A R 5T
YA AN TR 2590k 2 3 1, 7] A2 2 AR R IR
FAG 5L — DL E SR, X ik 75 E IR 2 IR
A 5T

4 BRESRE

B N 2 T 41 B 45 B A5 1) B B2 A2 4R, CaSRJ 2
RIETHFEBPAEF . W AR, CaSR5 R
() R A R R S FE 28 U AH 9%, 12 52 A4 303 8 110 A £ 8] i
JRA AN T AR (R ). 78T ZI R . B,
CaSR 13 12 5 B e (10 0 M R P 1 34 o T 384 o35 76
&5 1 B N i R R 22 200 PR o el R S e R
FR 18 0 T ARG, FH I CaSRAT B8 Rl A G 0 g i 388 1 A
FE RN R EE 2] ) — NS E Fa b

ANTF] 98 26 78 CaSRAZ AR HIAE L R T AS I, 3L
JideE s CaSRIIAE F ] 25 A — 5, &AL i gg
HCaSREE VR KIAE FA ML H ATES A 7, IXLe#R
A SREF X CaSRII HEH 7T 1) 77 [n) M . CaSRAE
o 5PTHrPAI4E A= ZDI AR K R UL R B
FoAth B R A A S 5 SRR R # A 1
RN B 55 4h, 75 i 22 40 fJe o, CaSRIFI LS
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Table 1 CaSR expression and functional mechanismsin different types of cancer

iR 2R wik fEM B
Cancer type Expression Function Mechanism
Prostate cancer Increased Tumor promotor CaSR activation—proliferation, micro-invasion, tissue inflammation'"”’

PKB—skeletal metastasis®”!

ZnR—cell growth, invasion!*'!

Renal cell Unknown Tumor promotor PKB, MAPK, PTEN—bone metastasis and proliferation/****

carcinoma

Melanoma Unknown Tumor promotor CaSR antagonist— autophagy and apoptosis*”

Colon cancer Decreased Tumor suppressor CaSR activation > Wnt 5a secretion — B-catenin degradation and good

prognosis’®®

VD—CaSR~— survivin { — proliferation | and invasion | 4

CaSR overexpression— EMT { and invasion { 4!

Neuroblastoma  Decreased Tumor suppressor CaSR overexpression— proliferation | and tumorigenicity ¢ “**!
Parathyroid Decreased Tumor suppressor CaSR inhibition— prolifration*”

carcinoma CaSR activation—oncogenic cyclinD1 !

Gastric cancer Decreased Tumor suppressor Downregulated CaSR—~invasion and malignancy'"

Pancreatic Decreased Tumor suppressor CaSR activation—~ NCX1/Ca*'—p-catenin | — tumorigenesis | **
cancer

Endometrial Decreased Tumor suppressor CaSR overexpression—~ VEGFR3 | , invasion | and apoptosis®”!
cancer EGFR—ERK 1/2—proliferation!'?!

Breast cancer Increased Tumor promotor PLC—PKC—migration"*”

ER transcriptional activity—bone metastasis"**!

Gal2/Rho—cholinekinase—drug resistance!® !
Gos—~cAMP—PTHrP—bone metastasis'*”!
Breast cancer Decreased Tumor suppressor BRCA1—CaSR—survivin { —apoptosis®"
Vo R

| : downregulation.
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