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[{HE )] H2E588) LMBE 24K {7 (transient receptor potential canonical, TRPC ) 18 & [14&—Fhf 1k
FEPENTE TR (150, R AN, BT B, BISUA . TRPCTT A5 b
453 H ( store-operated calcium channels, SOCC ) F-/~SA5EEINHEE N i ( store-operated calcium entry, SOCE ) , M
M 5ARGE . T8 . SR REAMIG . AMFEANIE/ NI (non-small cell lung cancer, NSCLC )
LI TRPC mRNAK AR R A FRIATE DL, WIPARTI TRPCHNSCLCHATREX R . F3E @I TRPCL-73E7 KR
B E IEPCREGTN 5 vk, X 245INSCLC R (Y IRI ZH 2UEAT T TRPC mRNARYE b Frilll , I o) 2 1 o fe e
B3I X TRPCAE AR U STK - FRIK BT TIRIE, 455 7ENSCLCEF I LU FTRPC1, TRPC3, TRPC4F
TRPC6 mRNARYFIA, AFillF|TRPC2, TRPCSHITRPC7 mRNARYRIA, AL TRPCHEILAFJE Jy: TRPCl~
TRPC6>TRPC3>TRPC4,, [ S ENIEUESE 1/ NI MilifE 21 TRPC1, TRPC3, TRPC4AFITRPCOEHE )i /K
FRE. e B/ N AR 21 S EmRNAFIE [ B K P43 KTRPC1, TRPC3, TRPC4FITRPC6, HH 3%k
JKTRPCIHMITRPCG, BN IIEM MBI HSOCC, 4 5774 SOCEH i A T HE— B BF5T .
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[ Abstract ] Background and objective Transient receptor potential canonical (TRPC) proteins, a group of Ca™*
permeable nonselective cation channels, are thought to constitute store-operated calcium channels (SOCC) and mediate
store-operated calcium entry (SOCE) in various cell types. Members of TRPC have been found to be involved in abnormal
proliferation, differentiation, and growth of cancer cells. The aim of this study is to detect the mRNA and protein expression of
TRPC in non-small cell lung cancer (NSCLC). Methods Real-time quantitative PCR was performed to screen the expression
of TRPC mRNA in NSCLC tissue. Protein expression of TRPC was detected by Western blot. Results Among the seven fami-
ly members of TRPC so far identified (TRPC1-7), we detected the expression of TRPC1, TRPC3, TRPC4, TRPC6 mRNA in
24 cases of NSCLC tissue; TRPC2, TRPCS and TRPC7 mRNA were not detectable. The relative abundance of the expressed
TRPC was TRPC1~TRPC6>TRPC3>TRPC4. Western blot confirmed the protein expression of TRPC1, TRPC3, TRPC4
and TRPC6 in NSCLC tissue. Conclusion Out of the seven members of TRPC, we found TRPC1, TRPC3, TRPC4, TRPC6
mRNA and protein were selectively expressed in human NSCLC tissue. This study could provide a basis for future exploration
of the individual role of these TRPC proteins in mediating SOCE and in the progression of lung cancer.
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PE T (Ca) NN 56, 225
Ml R A firiE sl AN Ca ik BE ([Ca>]) JA71 F 24K
FE: WA (ER/SR) 53 R GEH Ca B K o
Ca* i £ 1 18 Q1 AR AL 538 18 (voltage dependent
calcium channels, VDCC) | F5 b #5901 ¥5:8 i (store-
operated calcium channels, SOCC) oY 37 AR P 0
(receptor-operated calcium channels, ROCC) Pl R
FRGAG BTALM B T A RN 2 5 A0 N Ca Y ]
T, T A NS S A Z A A RS K 28 BRI
ZARHAL (transient receptor potential canonical, TRPC ) il
AR AR L P Bl A, AE 7, B
TRPC1-7, B, TRPCH HYHS LA AT B S 544 A
PRSI ESOCC, FEAr 3 A E5 AR AL S
it ( Store-operated calcium entry, SOCE, EFRCCE) ;
TRPCA S HYSOCETEANMIIEFH | 1L 7% FIEL K e s A5 40 i
T Bl v 4 T B, ARBIF N S 2 AE B PCR
( Real-time fluorescence quantitative PCR, RT-qPCR ) FER
JE G NI AR B AN T TRPC mRNAFNEE [ BT 7EIE /)y
YA AT ( non-small cell lung cancer, NSCLC ) ZHZIH 3
BESL, IR 43T T TRPC S NSCLCAN g 1 SOCEIE
JEATREAFTEII KRR, A E— BT R TRPCHY I REN T B
I i

1 #MR57I%

L1 #PR}

111 i EARA Y 73 B 5 ICAF Ak A TN B2
2 B 5 — Bt = I W W 9 A 9 g S8BT 20074 10
J1-200943 1 WS B i 24 5 191 . BT A7 S8 3 AR iR ik
I7 . BT RIEBUMIERYT s s, i, o
PLAEWS6.5% (324/-79% ) 5 ARIGHFEHHIZHANSCLC,
BRI AS . MR s, BRmofl. MR 19974EUICC
S : IS, oI3HI, a2, mbiH2f, Ia
Wisfl, 1bEA2, VIR, A R A AR A D R
1o

1.1.2 FEAUER S5 iCycler IQW I AE HEPCRIX LA S 1
TR fice 3 T FEL Tk 5% B ) F Bio-Rad/A 7l o Trizolifkifl &0
InvitrogenZA H) ( SE[E ) 77l % 3R HiScriptidfi e ¢
A& (Bio-RadZAH], EE) . PO mPCRIAHIH ]
QuantiTect SYBR Green ( Qiagen’Arl, EE) . 5|¥H
TAKARAA H] 45, TRPC1, TRPC3. TRPC4HMITRPC6
FlB-actinfyi {453 518 H Alomone A H] ( LA8,41] ) I Santa

cruzAF] (EE) o B (PVDEE ) | 4 F
IR fEPrecision PlusFIECL A& Y6 K FBio-Rad/A H) 7™ i o
RIPAZH A ZAHWIE A FIGHRAEY A, Tris. HE&
2 . Tween-20, DTI. BSAZFIA H Sigma/A ] (EH) .
1.2 Jii

1.2.1 ERNAJFEE N Trizoliad5F, #2377 S i 54
BUERNA. FITURBO DNA-free if7] ( AmbionZA#] ) [ffizs
SARNAFEF R A IDNA. MM EA,
A, JCEEE, /S [RNA] (pg/mL) = 40xHi BEA% £l

280 nm

A, TFERNAWE ; T A5 FIRNAFE & T 5 2K

260 nm

S, A, TA 1.8, HREAR R BrORR W B i L DK TR I
] JL28sF18s W 55 X7,y U JCHRHL

1.2.2 RNAWEESE SOWARRAFIA20 L, HH{TRNA 1
ug, F%iScriptidfiif S G U I BC I ROVAR R o i SR
2AFH: 25°C. Smin; 42°C. 30 min; 85°C. Smin. =
PrtE-80 “CIRAT

1.2.3 DOIESERTE R PCR T’EQuantiTect SYBR Green PCRift
F G BORECHI VA R . PCRICI B A FR 25 uL, Hrf
¥ cDNA 1 L. 51K Primer 3514 (http://frodo.
wi.mit.edu/cgi-bin/primer3/primer3_www.cgi ) , JT41 L3
1, HAImportin (1PO8) P NSELIN, FLIHEBREEA
[ FREE 2SS . SRR EINE L, LATCHIAR N
LI BAMEXT IR, ASKZH 2L cDNAK BT B PCRY Y
ZAES SRS . OFEPESS °C. 15 min; @94 °C. 15
s, 57.5°C, 20s, 72°C. 20s, FL4sMEH; B9s°C. 1
min; @55°C, 1min; $)55°C>95°C At0.5°C, 10s. S
FEIAT LS %I NEREEE R LK, 3% TAKARAZS vl 7
PIVBIEY 34 =y i K BERP S, LY B Re Sk . R
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BE, 9O0E TP CRAG NS 21 45 FL DK 5 | W i s v it 2 A
1.2.4 HE BRI OHALSEA IR N
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FHBradford /7 VARG EE IR 3 (310%SDS-2R Y M o e
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1.2.5 FHEHT LG AR FE HUE A LR B e L ok
HIREAR Y CHE, RIFIPRf 'Y, 1 H LR kR
VIR DS LIIPOS AN S, THRAHEATRPCHN S A
SILHIPOSIA LG, JSER AN Rk i . 4122 571

Gt R 5
2 #£R

2.1 WHEEEPCREE R AWFSE LI Gene Bank 1 & F )

mRNAJFHI AR, 235l B it & T R S XA
TRPCI-75: R FIIPOSIN Z: K I mRNA) D¢ i FEPCRY 1
519, PAAN414 \cDNAj‘JﬁEI@XTHEbFWExj% FHPCRIFR
MM, fREME (> ) , TSR SRR
100% . T}”ifﬁ%%%ﬁﬁﬂﬂﬁiﬂi—h N—51Y (%

1) o J38k, ¥ 3704 T B RE MR IS FEL DK UL — 25T LI
ftrFEwa (B, 2P kss S8y 51 PLR R R
T99%.

N X LG4, XF24BINSCLC A FH ALK

KRN TRPCLAGL/8F1/25 (IPHIMEZ I,
P=0.000 4) ; ENSCLCZHZ{H A4z F|TRPC2. TRPCS
MITRPC7 mRNAFA

2.2 TRPCH [ RAENIBLER LUB-actin W NS KT,
XINSCLCZLZ! ' mRNAK V- AT FKIL [ TRPCI, TRPC3,
TRPC4FMITRPCGHEA , W F fe i Eﬂ‘ﬂﬁjﬂﬂﬁiﬁT,ﬁ\%E
JRFER, R FEIINSCLCH LI EIATRPCL, TRPC3,
TRPC4HITRPCG iHiEEH (KE3) .

3 g

20 B PN Ca AR AT 7 15 A0 M A4 455 ) A= i 5l
AEVIM KR TEAEBZMT, SOCC/H FSOCER
B4y A0 AR AL BTN . 4ERRAII N Ca2 YRR ST
B E Rz — AANEEE T GE P sk
& (G protein-coupled receptor, GPCR ) 724 = @R L
(inositol triphosphate, IP3 ) , IP35553 [ Z (k%5 & 5

ZARTEHOTHGERE T Ca> AMIZE , B51h 1 LS HIRE, 2%
IO P52 0 il 40 R R S TR 45 5 A% 3k 20 6 T 4 e

TRPCHEAT T AR, Z5R & (K2) . NSCLCHZ fISOCC, Jim# il AT R 40 i S Cax i N I TE i
& IETRPCIHMITRPCG, /i FIKTRPC3MTRPC4,  SOCE”., HEl, XFTRPCHMAFEMESOCC., /-S4
Be T AT SR 5 IR MU 5 ik R N TRPC 1~ SOCEH IR S A4 s, (RBRAR 2 [ BITE 2%
TRPC6>TRPC3>TRPC4, HHITRPC3MITRPC4MK Hl, TRPC1. TRPC4FITRPCETEZFHA [FI SR futy A
%1 ATRPCIMER % 2 C 923080 s 2
Tab 1 Human TRPC primers’ sequences and products length _f_ === - = F = :’ ._
TRPC gene Gene Bank No. Primer (left/right) Length (bp) p_—
TRPC1 NM_003304 5" -ttgtggaggtggaattcagg-3’ 148 2000bp
5" -cgtttgtcaagaggctcgtc-3’ 750bp
TRPC2 NR_002720 5" -tcatggtcattgtgctgctc-3’ 84
5" -actccacgtcagcatcatcc-3’ 200 bp
TRPC3 NM_003305 5’ -cagccaacacgttatcagca-3’ 172 100bp
5" -cctcagttgcttggctcttg-3’
TRPC4 NM_001135958 5" -cgaaagggttaacctgcaaa-3’ 83 1 ABZA4R (BEIEXTEE) TRPCHIIPOSE K EEPCR
5’ -cagggactgcagtgtctcaa-3’ PGB R MR AR R IR G5 R . SRAFTIRTTHIS14)
TRPC5 NM_012471 5’ -gtgctgctgaacatgctgat-3’ 94 (F1) SR MZITRPC1-7FMIPOSTE A FR B ARy
5’ -gcttcgtccttgcaaacttc-3’ %, RkBREEETEmMETE—. KN5HH
TRPC6 NM_004621 5’ -cagacaatggcggtcaagtt-3’ n7z DFE—B, RPSIMERLELF.
5" -tggtccacgcattatcttec-3’ Fig 1 Agarose gel electrophoresis of TRPC and IPO8
TRPC7 NM_020389 5’ -gttaaaaccctgccaaacga-3’ 143 gPCR products. Human brain cDNA was used as the
5" -tcccagatttecttgcattc-3’ positive control to validate the specificity of TRPC1-7
IPO8 NM_006390 5" -aaccaaggggtggttcattc-3’ 120 and IPO8 gPCR primers. Agarose gel electrophoresis
5" -ttgccacagctcttcatect-3 indicated a single band with expected size of each

gPCR product (TRPC1-7 and IPO8).
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TRPC1 TRPC6 TRPC2 TRPC3 TRPC4 TRPC5 TRPC7

2 TRPC mRNAZENSCLCHARMRIKERRIEFE. WAL EEPCRENE
NSCLCZHZRFRIATRPC1. TRPC3. TRPC4FATRPC6 mRNA, K#&iMZ|TRPC2.
TRPC58TRPC7 mRNAKIZRIE ; EFHTRPC mRNAMEXRIEEE A TRPCl=
TRPC6>TRPC3>TRPC4., A:NSCLCAAFFRIETRPCIFATRPC6; B: TRPC3#N
TRPCAZENSCLCHARZRARKFHERIL, HRILE5AATRPC1#I1/8%11/25 (P
=0.0004) ; KHEWETRPC2. 58 7HIRIE,

Fig 2 Expression profile of TRPC mRNA in NSCLC tissue. TRPC1, TRPC3, TRPC4
and 6 mRNA were detected in NSCLC tissues by real-time qPCR. TRPC2, TRPC5
and TRPC7 mRNA were not detectable; the relative abundance of TRPC
mRNA was TRPC1=TRPC6 >TRPC3>TRPC4. A: TRPC1 and TRPC6 mRNA were
highly expressed in NSCLC tissue; B: The expression of TRPC3 and TRPC4 in
NSCLC was relatively low, which was about 1/8 and 1/25 comparing to TRPC1

NSCLC tissues

2 3
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| —

1
=
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100kDa

70kDa TRPC3

70kDa TRPC4
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ﬁ TRPC6

sokDa | S S - in

B 3 S&EENTEEEMNSCLCALAHRTRPCI. TRPC3. TRPCAFATRPC6
MFRiE, EARBEENTEZE/RTRPCI. TRPC3. TRPCAFAITRPC6ZEH %
%, B-actin A EHASER, REHAXIESEEN—, RPNSCLCA
AR RIAZTRPC1. TRPC3. TRPCAFATRPCOIEIEEH. EHF/RAMNA
3B AREINSCLCAALR MR R IE B

Fig 3 Detection of TRPC1, TRPC 3, TRPC 4 and TRPC 6 protein

100kDa

(P=0.000 4); TRPC2, TRPC5 and TRPC7 mRNA were not detectable.

A SOCCHITIRE, than: TEXAE M ANGSICT-E LA,
TRPCIFIAIG NN . SOCEHEIR, LTRPCI LS AT IRAL
B, NSk i W20 M35 58 F1SO CE X 32 B il ) 5
TETRPC4HE R R[5 /1 BT/ PN B A B SR SO CE#E [
TRPC4HF A RU/INFRARC; W TRPC6 R X FE H R AES
REAR I U 20 k-7 UL L IR TRPC6, /Ml A A=
KA F I A SOCE A 52 #4011, TRPCITEARF IR
ATEEZ S psocC, HRZEMFR NN TRPCIAE
HSOCCIIIfig. WP, SOCEM g LA IFZ
B B BRAL A 59131

Z I IR R R, T8 BRI RIS TRPCL
TRPC3., TRPC4FITRPC6H 1, {{TRPCIFITRPC4Z 5
SOCE, 5| &/ 4 e S i B GE AN AE A s PR eI mT ARG
F|TRPCIHFITRPC6, TRPC6SF1SOCES 4 fifd Y X 4 1
FEA 5% ; TRPC3IMYFRIRXT PSR & A e R
B O8] ] £ R DK GATRPCG, SRR 2] I TRPC3 I
TRPC6, Rk GG FEAT ¢, ML ANMERE AR
IETRPCIFITRPC4, HZ1P3i5 KL ISOCE, BHAS MR 41
J i) TEH 404k . AT L, TRPC1HI/E{TRPC6 5 K 4k /M

KF ML L P TRPCHY RS . SOCCHI ALK AL . J&
AFTESOCES-H# LI M SRR, HETE AR A

expression in NSCLC tissue by Western blot. Representative data
of Western blot from 3 different patients indicate TRPC1, TRPC
3, TRPC 4 and TRPC 6 proteins were expressed in NSCLC tissue.
B-actin was used as loading control.

AW SR DT TNSCLCH A P TRPCHIE KGN,
53R, NSCLCZ41KIATRPC1, TRPC3, TRPC4
FITRPC6 mRNAFIEE [T, FFAKME|TRPC2, TRPCS
MTRPC7IH Rk, #H—L ok, TRPCL,
TRPC3, TRPC4AITRPC6 mRNATENSCLCZH ZH )ik
FHEAR, TRPCIMITRPC6fFiL, MTRPC3IFITRPC4
TR FEICILL T A . HF5EPRY], SOCCZETRPCIH
T8 25 F DA R B R 5y O8O DY SR A 1B, NSCLC
HAP TRPCHY X A1k F B 5l/F [FIsOCCRY A Iy U
X%, PRUEHEN, NSCLCHYSOCCHI fit = % TRPC1MI /B
TRPC6H ., TRPC3IIFITRPCAIF A FH S HEi RS
F R SOCC.

ZE BRTIR, AW R B T NSCLCA LI TRPC
[ 2% 3K 35 R AH X R 3K -, X LETRPCHl IE & 78
NSCLCZH 21 % 41 i SO CE /Y 5T ik Bz 5 il e 10E J 1 56
RN TFHE— L5
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