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Abstract ; [ Objective] To investigate the mRNA expression of plasma membrane calcium channel , calci-
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marrow mesenchymal stem cells ( BMSCs). [ Method ] The porcine BMSCs, isolated and purified from
5 =7 d piglet, were induced to adipogenic differentiation. Oil red O staining and triglyceride assay were
used to detect the formation of adipocytes. The cells were collected at various time points (0, 1, 2, 5,
and 10 d) during the adipogenic differentiation of porcine BMSCs. The mRNA expression patterns of zinc
finger protein ( Zfp423) , preadipocyte factor 1 ( Pref-1) , bone morphogenetic protein 2 (BMP2) , bone
morphogenetic protein 4 ( BMP4) , plasma membrane calcium channel and CaSR genes were detected by
real-time quantitative PCR. [ Result] The results of oil red O staining and triglyceride assay indicated that
porcine BMSCs were successfully induced to adipogenic differentiation. The findings of real-time quanti-
tative PCR demonstrated that the mRNA expression of Zfp423, Pref-1, BMP2 and BMP4 significantly in-
creased at day 5( P <0.05), suggesting that day 5 is the key time for the adipogenic determination of
porcine BMSCs. Meanwhile, the mRNA expression of voltage-dependent alpha-2/delta subunit 1 ( CAC-
NA2DI) , calcium release-activated calcium channel modulator 1 ( Orail ), transient receptor potential
canonical type 1 (TRPCI) , transient receptor potential melastatin 7 ( TRPM7) , transient receptor poten-
tial vanilloid receptor 1 (TRPVI) and CaSR also significantly increased at day 5, implying that calcium
channels and CaSR gene might be involved in the adipogenesis of porcine BMSCs. [ Conclusion] Our data
reveal the expression patterns of plasma membrane calcium channel, CaSR and adipogenic determination

genes.

Key words : porcine bone marrow mesenchymal stem cells; calcium channel; calcium-sensing receptor;
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adipogenic determination; Zfp423 gene; BMP gene; Pref-1 gene
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stem cells, BMSCs) BA7 Z /0L IEGE, Al 7046 1 Jig Wi
2N LA | A R A S . 4 BMISCs [ Jiig
U7 A0 B ) 3 A RS AILAAAS ) FRASL CRILIN L B AR )
V8T J D PO RR B A S S 4 A P, 0 T 552 o % ) A
AR o AR N LR LA 2 (R
A2 5 R G e TS A Y e A E
HIE 25 T H BMSCs iUl bl FR IR AT 2
I, WEFEHE BMSCs i 731 F 200 i 8 25 130 18 K
SARIER ) R IR A2, 2SR ST IS B TR T IR
# BMSCs JSR /LRI o

% BMSCs Ui 70 A6 s 17 40 1 A0 65 2 A4~ By
B H Ao g BMSCs Jil i 1] 434k JIg 105 i A4 4 i, 9%
J5 S R AN DT A0Skl B R T i o
T 423 (Zinc finger protein 423, Zfp423) 52 ¥
BMSCs BBEAE 1 (i — A S 3L R, Al fi2 ik BMSCs
JSAG A€ [0 T N U5 T A 240 B, T8 s 0 T 4 20 i v
K HAR 75 8 PR B 7 i 4 240 i Y] ( Preadipocyte factor
1, Pref-1) o o AN, BB A &4 H (Bone morpho-
genetic protein, BMP) {F 25 Z IR N T LR M 2R
R F S R

JHLAD T B - R T A B ) B A
%% 1 ( Calcium-sensing receptor, CaSR ) 3 % 7 Jitd
PRV R 3 R DA 5 3 ¢, 3 T 52 il 22 20 4

http://xuebao.scau.edu.cn

AEBRIRET S AN b B T A ]9
455 18 ( Voltage-gated calcium channel, VGCC) | [ B
Z AR 57 B Tl 18 ( Transient receptor potential , TRP)
T4 22 5 455 1) 45 38 38 ( Store-operated calcium chan-
nel,SOC) 75, CaSR J& 40 fifd 5% - B I8 32 g ST 75
TUPE) G35 IR Z A4 . AW, 4 i 55
T R R A T S PR AR A
ML AR 731k o (B A% BMSCs BUiR 3 fhad 72 b 4i i
JEEAT B ¥ 1B FI CaSR B& [N ) 235728 A 2 HAE F e
AHEE
R , A5 330 LASE BMSCs Sy iFoExs 4, BiF 5 HL

53 A R A [ BT[] 248 i PB4 25— 3 0 L CaSR JE A D)
LR TE [ A SRHEIN (Zfp423 Pref-1 F1 BMP2/4) ()3
K, BAER 7R BMSCs Ui Ak o 2 s £ e i
Jo CaSR FER M)A, Ry Ja Stk — L5455 =
TEX% BMSCs JUlig o 14 B8 it
R
1.1 ##

TRRER S HIC B2, W T T 0 8 4ol A
FRA T, DMEM/F12 £330k R4 Mg B E i
T E B E M Percoll 4y B W K Gibeo 23 w] 7
Ao SETR IR | M ZE K A8 A & 3R 2 Sigma 23 ]

Ve 1
Ho

=



54

W& i, 55 < % BMSCs SN 70 Ak H 2 R 5 2 1 J il B AR AR SO S I R OGBE Rkl e 9

1.2 KA *E
1.2.1 BEHNAKT@EG 55 ELR RIS S

& Ve S HIE A E/INA R, SR T EL 20 M B0 12 |
Percoll %5 B4 B 850005 | 22 UG BE DL 45 | K B il v
srEsaifetty BMSCs, Bk 7y s alifb L RS H R ATE
HESL R BB 4 RS BMSCs, R4 ik K
ZILAEL 90% ), 175 5 40 M 547 UG 201k (75
W : % 50 nmol - L™ 53 50 nmol « L™ M FEKAL |
50 wmol - L™"J0fR .0. 5 mmol - L ™" 3214 1 & (A B 43
BOh 5% a4 ILTE ) DMEM/F12 3557 55 ) | 240 i b
FARW, HHE 57 10 d,

BMSCs g4k 5.10 d B9 R ER1E 40, 3F F =Bt H il
I 1R A I A0 A P = e il i & i ] T A
BMSCs iilg /b4 0.1.2.5 A1 10 KAk
it , R Trizol AR AN RNA, A Oligo (dT) 514
HAMV Sz 5% SR IEAT U6 5%, RT-PCR S AR 2K
SYBR Premix Ex Taq, I . FiiF5¥41 cDNA Btz , LA
B-actin Sy N2, N E B PCR A I 545 25 -3
i8 ( CACNA2DI . Orail ,TRPCI ,TRPM7 ,TRPVI ) 145
TURRSZ A ( CaSR) B NG A€ a1 AH SCHE A ( Zfp423
Pref-1 .BMP2 .BMP4) [f] mRNA 357K FHICHE A
5P 1,

1.2.2 MR IgAFRE T & RATMAL O Yoo A%
F1 FHAEZPCRFASIMF
Tab.1 Primer sequences used for real-time quantitative PCR
A GenBank %ij 5 FEN(5'— 3") 7=/ bp
CACNA2DI NM_214183. 1 F; ACTCCATATTCCCACCGACAT 133
R:GCCAAACACCTGCCACAA
Orail NM_001173519. 1 F:GCTGGACACTGACCACGACTA 137
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R: GTCGCACTGATTACAGGGATA
BMP2 XM_001928029. 4 F: CGTGGACTTCAGTGATGTGG 132
R: TGGACGATGGCGTGATTC
BMP4 NM_001101031.2 F: CAACAGGCTTTGGGGATAC 153
R: GAATGACTGGATTGTGGCTC
B-actin XM_003124280. 4 F:CCACGAAACTACCTTCAACTC 131

R:TGATCTCCTTCTGCATCCTGT
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Fig.1 The oil red O staining result of porcine BMSCs dur-
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Fig.3 The mRNA expression patterns of calcium channel and CaSR genes in plasma membrane during the adipogenic differ-
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Fig.4 The mRNA expression patterns of adipogenic determination genes during the adipogenic differentiation of porcine

BMSCs
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