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TRPV6 7F B 43R5, DL 2-APB 54t TRPV6 &5 1 U i 4 il MGC-803 4 i iy ¥ 48 Ak & g 1 11 S A M i 1=, HoL
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A novel transient receptor potential calcium channel subfamily V member 6
( TRPVG6 ): Its expression and clinical significance in stomach cancer

Zhong Xiaomin, He Jingdong, Chen Xiaofei”, Yu Xiaojuan( Department of Medical Oncology, Nanjing Medical Universi-
ty-Afiliated Huaian First People’ s Hospital, Huaian 223300, Jiangsu, China )

[ Abstract ] Objective:To study the expression and putative role of a novel transient receptor potential calcium channel
subfamily V member 6 ( TRPV6 ) in stomach cancer. Methods: Sixty-five pairs of tumor and surrounding tissue specimens
were collected from patients with pathologically confirmed stomach cancer who underwent surgical resection in our hospital
between May, 2010 and March, 2013. TRPV6 protein in these specimens was assessed by immunohistochemical SP stai-
ning. To evaluate the putative functional role for TRPV6 in stomach cancer, human stomach cancer MGC-803 cells were
treated with 2-amino ethyl two phenyl boronic acid ( 2-APB ), a TRPV6 channel blocker. After treatment, cell prolifera-
tion, apoptosis and migration were assessed by CCK-8 assay, flow cytometry and transwell assay, respectively, and TR-
PV6, AKT/p-AKT, p-GSK3 protein contents were analyzed by Western blotting. Results: TRPV6 protein was detected in
95.4% (62/65 ) of cancerous tissue specimens but only in 36.9% (24/65 ) of the corresponding non-cancerous tissue
specimens ( P <0.01 ). Immunoreactive TRPV6 signal was positively associated with the tumor size, lymph, distant me-
tastasis and Dukes stage ( P <0.05 ). The TRPV6 blocker 2-APB significantly inhibited MGC-803 cell proliferation, in-
duced MGC-803 cell apoptosis and inhibited MGC-803 cell migration ( P <0.05 ). Moreover, 2-APB treatment resulted in
significant decreases in TRPV6, p-AKT, and p-GSK3B proteins in a dose-dependent manner in MGC-803 cells ( P <
0.05 ). Conclusions: TRPV6 is highly expressed in stomach cancer, where it promotes cancer cell proliferation and in-
hibits cancer cell apoptosis. Down-regulation of p-AKT, p-GSK-3 (8 protein expressions may be possible mechanisms un-

derlying the tumorigenic activity of TRPV6.
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VE3 WKL I =i ERE L, Br X PBS W,
DAB s, FIRIK 0Pk, ZR ARG UL 1 min, Ji /K oh
Ve, CBEERRE K, W el . PBS 1R
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PHE XS R BT BEAILEEBE 6 ST, W% TR-
PV6 F IR FIARE 75 ANG YL B350, BN TRPV6 Kik
v
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8% SDS-PAGE J5#:# % PVDF B I, i & 4L Y% (0 0
FE RGO . 5% IR W= iR E A 2 h, inA
TRPV6 £ i Btk . AKT/p-AKT . p-GSK3B M B-ac-
tin FIEFEPIIA,4 CIFF LR, TBST Y 30 min, 4
10 min 3 1 o Z51MA 1:2 000 FiBEr9 — K40
A, ZEIEBEE 1 h( 537 °C 30 min ), TBST V£ 30
min, £ 10 min #9 1 K. RIFIE AT L% LGIK
A B BRI PR 5O, FERE E TR X R,

B, ~2rul6]
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1.8 %itzam

KH SPSS13. 0 Gt it Ll x £ s £
AN THECEBER L ¢ RS, T ERER A ¢ A5G, A
KR FH Pearson BUMIKZ %5, DL P <0.05 3¢ P <
0.01 RIREFAGIFE L,

2 & R

2.1 HEALFEHEL TRPV6 &G

G e ARG 45 (1) s, TRPVE s H 3
B AN T 4 L B R 4 S, LA g A AU BH P R
KK 95.4%(62/65 ), TE95 55 AU FH M 335 R
}36.9%(24/65 ), 55 4B TRPV6 & [ 7F B 4l
UM FRIA I 1 = TS5 44U P <0.01 ).

B 1 TRPV6 EBFRARAMEBEEZHAPIRIE( x200)
Fig.1 Expression of TRPV6 in gastric cancer tissues
and pericarcinous tissues( x 200 )

A: Gastric cancer tissues;B: Pericarcinous tissues
2.2 TRPV6 &G Rix 5 § &6 KRBTSR X &

Il A L PR 2R 73 B 46 2R ( 3% 1 )R B, TRPV6 25

HRIA S B BB ION Fe 78 7 Ok 4 |
A% ) AT DUKES 3 8145 C( P <0.05 ), MiFEA
(R 3] ATy 220 760 % e A7 1 8 U B T Y
TSI B 2R P >0.05),

&1 TRPV6 ZEERIZS5BEEE
e RFESHBXER /N % )]
Tab.1 Relationship between TRPV6 protein
expression and clinical pathological features in

stomach cancer tissues [ n/N( % ) ]

Feature TRPV6 X P
Age( t/a)
<50 35/44(79.5) 0.04 0.718
=50 17/21 (81.0)
Gender
Male 32/39(82.1) 0.12 0.673
Female 23/26 (88.5)

Tumor location

High 16/25 (64.0) 1.40  0.828
Low 31740 (77.5)

Differentiation
High 12/14 (85.7) 0.38 0.769
Moderate 15/18 (83.3)
Poor 25/29(86.2)
None 3/4(75.0)

Tumor size( I/cm )
<5 32/43(74.4) 5.08 0.032
=5 22/22 (1100.0)

Lymphatic metastasis

No 10/23 (43.5) 26.80 0.006
Yes 43/43 (1100.0)
Distant metastasis
No 24/47 (51.1) 5.65 0.021
Yes 15/18 (83.3)
DUKES stage
3/5(60.0) 13.96 0.000
B 18/35(51.4)
C 13/14(92.9)
D 11/11 (100.0)

2.3 2-APB #4] TRPV6 £k 3+ § 5% MGC-803 4m fitL
¥ 7l 69 %
CCK-8 EEA M 25 B2 B 2 ) W, AN 6 ik B2 1)
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FHZH AH e, MGC-803 4l it iy i T 2 A7 B i 3% Jn
[(11.2 £1.23)% .(38.9 £4.05)% .(54. 1 =
6.11)% vs (3.2+0.43)% ,¥JP<0.01 ],

——24h

Cell viability (%)

50 100 200

2-ABP( cnx'p.mol-L"}

E 2 2-APB #l# MGC-803 4138 5E
Fig. 2 2-APB inhibited MGC-803cells proliferation
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3 FEKE 2-APB 12 MGC-803 4HAE
48 h FHIA A TIE R
Fig.3 Apoptosis of MGC-803 cells treated by 2-APB
with different concentration for 48 h
A:Control;B:50 pmol/L 2-APB;
C:100 wmol/L 2-APB;D:200 pmol/L 2-APB

2.5 2-APB 3 MGC-803 @m it it #% &k 71 49 %5 v

Transwell 35K 45 52 ( K 4) 87~ , BE%& 2-APB
W BTN, AL RS ) S vl (P <0.05 ),
24 2-APB A% 200 wmol/L i}, 4IRS J1 15 F]
B TR MR e DL (65 + 8) us (542 £76)
A~,P<0.01 1.

.
5 PR

RN

Alas SRS )

4 2-APB ## MGC-803 ZHRA)EREES( %200 )

Fig. 4 2-APB inhibited the migration of MGC-803 cells( x200 )
A:Control; B:2-APB 50 pmol/L;

C:2-APB 100 pmol/L;D:2-APB 200 pmol/L
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Fig. 5 Effect of 2-APB on TRPV6, p-AKT, p-GSK3p protein expressions in MGC-803 cells detected by Western blotting

"P<0.05,

AT IR B s R HEA TS, R I TRPV6
T R 1 T i 2 2 A M R R A e b v ARk, HL
TRPV6 8 [ 78 % 40 i vh 22 3k KOF 5 48 8% k51 &
FEB A LR T TE (P > 0,05 ), 1 508 He kK
AN R 2N kLSS AR ) AN DUKES 4334
K P <0.05), BB TRPV6 n] AE 5 & 9 1 M 1 A= 4y
AT A K

HHEFE O KB, 2-APB REAS e U 1 H b
TRPV6 3838 F I, DI 00 i 55 s 240 348 B, 5% e G
MENEAE YT, 0] TRPV6 18 38 5 9 R A B A
Kok, AWFFE K P 2-APB REMS I MGC-803 4
Jifl TRPV6 £ 1323k, T # il MGC-803 4 ff1 4%
fRHEILPHT

HHTXT TRPV6 1 4 ML 15 5 12 32 40 0 T 1
B HLE 1 A KA. TRPV6 8 id rl GEM$E Ca*
AR of R B A P EE S R e S B 3o
AR AR R B, B 2-APB HkEERIAN, 5 X}
HEZHAH EL# , TRPV6 33 2R 1 R 8% 1 N R, AKT
#3550 B, p-AKT ., P-GSK3B #1534 F K&,
AKT/GSK3 @ 742 7 iy 40 i i 30 G, /S 1 e i 42
TREEMEN, XEES B EEHERE TS
HZEGE G G5, N L st B b 43 AR 2 AR
(Y53 32, 802 2= R DR I Iy A 368 38 A A v Ao
S cyclins FiA MU, AR AN G, HEA S
WS 3 DNA S0 DR I e 0 7 750 45 s 1 3 3
TRPV6 ] BEf i3 AKT/GSK3 @ il % A& #4112 1E 41 g 438
SR AR BARDLEAT 7 2 — IR A5

Zi I, TRPV6 7E B4l gih £k, n e 5

**P<0.01 vs 0 pmol/L 2-APB group ( n=6)

B A AR )24 4T M, 2-APB /Ek TRPV6 i 1A
FEHUH], REAZ 11 MGC-803 41 fitg 584 58, 3 7] LA i
A YE T2, HLEI AT RE S R 9 TRPVE 25 . K I p-
AKT .p-GSK3B 13RI A ¢, K I, Hr Y45 55 il
A TRPV6 1] LUE A2 Wi AR m 3G 7 15 98 0 7
FER A

[ & % X ]

(1] R AT B, 55 R e 238 5 I AR BT
KF 1] tEFA IH A ,2006,28( 14 ): 2765-2770.

[2] Hofer A, Kovacs G, Zappatini A, et al. Design, synthesis and
pharmacological characterization of analogs of 2-aminoethyl diphe-
nylborinate ( 2-APB ), a known store-operated calcium channel-
blocker, for inhibition of TRPV6-mediated calcium transport [ J J.
Bioorg Med Chem, 2013, 21( 11 ): 3202-3213.

[3] X, XKL, sk B, A4S & 7@ 1 TRPVS Fl TRPV6 5 15
b st [ ], ISR A e, 2014, 14(22):
1966-1971.

[4] Kovacs G, Montalbetti N, Franz M C, et al. Human TRPV5 and
TRPV6: Key players in cadmium and zinc toxicity [ J ]. Cell Cal-
cium, 2013, 54( 4 ): 276-286.

(5] HhWeie, 5308, LA, %5, peDNA3. 1-Annexin Al BRI
WX S I A MRS 2B [ ) ] 5 T EE R
2, 2010, 3(31): 264-268.

[6] Kim SY, Yang D, Myeong J, et al. Regulation of calcium influx
and signaling pathway in cancer cells via TRPV6-Numbl interac-
tion[ J]. Cell Calcium, 2013, 53(2): 102-111.

(7] IR, & JUB, X4, %, miRNA-21 7225 1 Mo P 1 Rk i 9t
(1] hESERIZH, 2014, 1018): 9193,

(8] JeJasm, b, Ehidi, 5. Hsa-miR-9 fEZ5 EH AR ALY
RIBRGEEHEIGRGEAFEMOCR [ 1] hE B S
&, 2014, 2(34): 307-308.



.78.

o [ s A A T 4 2015 4E 2 A L,22(1)

(9] BB, $R%E, XD, 4. Y15 TRPV6 ) siRNA XI5
JRSE LNCaP A0AR A0 7E A AR 5T [ 7 1. h A Bk e
7, 2010, 5( 16 ): 423427,

[ 10 ] 5K55, FRiG. PI3K/AKT 55 3 % 55 45 i 10 78 5% 2% B F 5 ik
JEL1] SRR 552k, 2012, 2017 ): 187-190.

[ 11 ] Wu Y, Miyamoto T, Li K, et al. Decreased expression of the epi-
thelial Ca®* channel TRPV5 and TRPV6 in human renal cell carci-
noma associated with vitamin D receptor [ J ]. J Urol, 2011, 186
(6): 2419-2425.

[ 12 ] Lehen’ kyi V, Raphaél M, Prevarskaya N. The role of the TRPV6

channel in cancer [ ] ]. J Physiol, 2012, 590( 6 ): 1369-1376.

[ 13 ] Peng JB. TRPVS and TRPV6 in transcellular Ca’* transport: regu-
lation, gene duplication, and polymorphisms in African populations
[ J]. Adv Exp Med Biol, 2011, 704 : 239-275.

[14 ] Ju L, Tang K, Guo XR, et al. Effects of embryonic exposure to
polychlorinated biphenyls on zebrafish skeletal development [ J .
Mol Med Rep, 2012, 5(5): 1227-1231.

[ WFEEE] 2014-10-15
[ AXHmE] buI7es

[f2EHHE ] 2014 -12-20

0

0

AHERES FHREREMFHBARRRIR 2014 FEREEZREK—FR”

AT = G 5 P Bt L R AT B, RIVERS — 5 I R B i 2 5 i BB 2 2 G o o [ T S 6 4 S8 R I S 0 1 R AR fi s

WU B R 73 T LRI ST 3R A 2014 4F B2 rp AR R 22 Bl — G52, 30O RZ M BA Gk 2006 4F 3145 Hh A DR 22 BhH — S8 22 LISk

UOBILERSR . 2015 4F 1 7 18 H, B2 feie A [ 50 5 S0 % FAL B 5 I B L SOZ A A 3R 23 BHIEE T 2n 1 i R 2:0f

e T RRIZE RO PRAA B MR ] D Be LA . 5 R RN AR AT 1 TR 22 B A RS, e 4
Ko BAE TR AR

( AT 2438 )

i

2
5

2

EERERITAAFAMRRER TFTERRAREHFNIE 204 FE“FEFSEER
+ X R E”

o5

W H, HEE AR EORZE B s GUTE 1Y 2014 488 v [ 2 S 2 A TR B ke #8103 7 Bt LB HIT T BA Y < iz
MR E SIREIRTEF LRI R R Ak
P BA A RO 48 DT 2014 4 B AR 2K 7E I PR T 22 22 AR B FIC Science YA Nature Immunology ) I & R AR5 3C, N4
A SR 2 ST RV M B KR [ L — - Bl R G0 A A4 R RS f b SR SN A1 57006 L A 13 28 0T B ) i3 3l BR A3 B s SR AR 1
G PER B N2 HRTIACH BT Y T AR A SR I DCOAE T SCEEMEVE H , (B4 T DC T4 B SR B3k e e D ik
WA AE o B TV B L U2 SR WL A% AR 1 RS AR M BE L SR T DC bR B 4 FALH, R BT —Fh DC
PEREE R FRIATFRS T DC A 10 28 5% T B2 19 LA A UL A T8 B R B I 4 % RNAC S Z A 44 0 DC KEEIE ST RNA, Ine-
DC), £ X F Inc-DC R ARBIEIRE DC B L F MAGEAT THLRIBIGE, B AR T MU ) Inc-DC RENS BLIEZS A B R fL & 11
{57547 F STAT3 Wi KAPEVE R, I Ve =200 TR LB AR Bl 4 KO RNA 5B AU EAERHA EENR RS
B A X TR R DC ARG B A LURE SR AL R A B B S B PR, R T —1~4% Dy Rhbdd3 (4R 11437, B4
il DC B F I RAE R T, BHIE T A B B &L . ZRFE TR LT 555 A S R m oL ik
P X TR AR e B IR T IR R A 1R 2 2 5
] ST R B R ERE 1998 AEFF LK, EA TN 17 JE o KWV I S 0 R 8 S5 S AR 1 i
IO B R AL R BB RE ) R HE T BUWRAE R, AR T B R Ss5e ) iAs T B RTE R . B BE - AT BA 43 S 2000 4F
2004 42009 4 2014 4F 4 PR R IRGK R , A R S 3R T 76 = ARCRH IR Bk (9 B2 i 07, X T HE 3 S 30 T ARFE AL 58 AR K
2R AT ZRHE A R T B AFE o
(AT 45 )



