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Location and expression of vitamin D receptor in the duodenum of
C57BL/6 mice at different developmental stages
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('Vitamin D Research Institute, Shaanxi University of Techndogy , Hanzhong Shaanxi 723000, China)

[ Abstract] Objective To investigate the relationship of vitamin D with the intestinal development and study the
expression of vitamin D receptor (VDR) in the duodenum of C57BL/6 mice at different developmental stages. Methods
Quantitative PCR (qPCR) , histology using H&E staining and immunofluorescence staining, and Western blotting ( WB)
were performed to elucidate the expression of VDR in mice intestine at different growth and developmental stages. Results
The peak of VDR mRNA expression reached on 21 d. The pathological result showed that VDR mainly distributed in the
cytoplasm of epithelial cells and smooth muscle cells in the mouse duodenum. WB result indicated that there was no nuclear
translocation of VDR protein in the mouse duodenum. Conclusions This study demonstrates the regularity of expression of
VDR in the mouse duodenum during its development, and contributes to understanding the function of VDR in the intes-
tines.
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0 VG 4 A 38 K 27 525 s ) vh ot [ SCXK (B )
2011 —008]) ., TRI Reagent % % H 4 1% Triton X-
100 A IS (BSA) DAPI #J1F Sigma 23 ),
VDR #ifk W T Santa Cruz, FAth iz 5] an s BF 2w
THZE Tween-20 I AKE YLl 1% Ehig L1 Hrar
YL WUE K 0. 01 mol/L A7 1R 2% wh i . H i L &
15 SHRBE GE R W Y R = i 4t
1.2 FHik
1.2.1 W8 CSTBL/6 /N T —F8 I A1 48U i

AR T T 9 CSTBL/6 /NEM A (0 d) B4 A%
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ANEE ST VYA R 2 L5 8h Y ot [ SYXK
(B)2012 =005 #E47, ¥ 25 b BE—EB 2 [ E T
4% 2 RPRERERCD , W& RIEAL 2 R o5 —5
O GRA K FECT - 80°C, A TR
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1.2.2 HEEMFY

WA 4% W2 RPEEF R E E , Ra M E
B K, T 0 1009% B/ —H R (1: 1) £
T HZRANEE 30 min, —HRARE 20 min, — FHORAR
10 min J&5, 705 S T 0% 1 8% TR 3 40 min, K
AR IS P L R U R A
1.2.3 AU mgE

H&E Jeta i) A 3T F 2R 2 Wk, 4%
10 min, LB RIZ R K, HAKE G 30 min, ¥t
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10 s) , FEAF IR €6 (70% £ F%,2 min; 80% &
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(6 min) , Y )5 Bk (95% £ W5 100% LB
HEAEIEM 2 R BIR S min) , BKE # b
SR, F AR BT 7E A I 4

B PEPE YL B 1 A U0 e 2 s EOK S
WM 3% XA KN 1% Triton X-100 12 %% 7r 4
B J5 , H1 0. 01 mol/L A7 15 2 92 wh i i #4#k 47 4t it
B2, HREHGH 3% BSA F i & 4 30 min,
AT —HWE,ER2 h; “HMWE, =R 2 h 5
4°CiE™ ., W5, 0. 1% B9 DAPT Je#% | & iRt
30 min, 5 ¥R S5 LA 50% HilE A, B, 98O0 A
BEWLER A
1.2.4 quantitative PCR (qPCR)

PR R T R IS RS |, Trizol ¥ P2 U
A RNA, $ BR U S & U6 W45, % RNA
55K ¢DNA J5 1T qPCR 2041, & 35K 5111591
WML 1 i, qPCR WK Z N 20 wL: Master mix
10 pL(ABI), L FHF51 94 0.5 pL, cDNA Btk 1
pL, K5 ddH,0 8 L, W FEF A :95C A 30 s,
60°CiE & 30 s,72°C #Ef# 2 min, 3L 40 M, 453
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x1 #£EKH qPCR FIWE R

Tab.1 Primer sequences and parameters of the genes for qPCR

PN SIFIN(5T -37) F B/ bp
Primer names Primer sequences Size

VDR-F TGGACGCCCACCACAAGA 253

VDR-R AGAGGAGACAGGTCCAGAGT

B-actin-F CGTTGACATCCGTAAAGAC 110

B-actin-R TAGGAGCCAGGGCAGTA
1.2.5 Western blotting (WB) _ loor

ISP IR i N R A R B A R @5 80 1
RSB S, OB D, N PBS YR, T ﬂé‘ 6o}
4°C ,500 r/min, B> 5 min; 25 B, 2 TU0E EE i
ST s N el
Koy, B A CERL, % BEIR 5, vk & 10 "E .
5 ). N, . > i * % *
min, JIATIE ) CERIL, IRHES s, VKN HEE 1 min, |—I—| 1 e
0 —— 1L —% 1 1 1 1 1
F4°C,16 000 r/min, E.0> 5 min, 538 FIFR 0 7 142 28 35
Days

M) & TS WA N EOE D, wT A, DL
FEFAIIA NER, BRI BE 15 s J5 VKN # & 10 min,
B 4R, T 4%C,16 000 t/min, Z.0> 10 min, 775
IR () 2T A B LA T e il
FH. #47 WB K . SDS-PAGE ¥ ¢ v ¥k FH 12% 4
BN 6% e i S , AL AR 30 WL, VR 48 it L Ky
100 V, 23 B e L o 120 V., %% PVDF I H1 i 200
mA , JKI& 2 h, 5% BAE YRy = IR 2 h, TBST i
Yo —P01:500 Fiks, IR A 2 h, TBST iG %, —
P 1: 2000 B, FIRMFE 2 h, TBST 75V, & A 1
eI AT IKBESHT

2 4R

2.1 C57BL/6 /NR+ 3585 VDR i) qPCR &3 #7

VDR 7E + 48 A 4L i i o i 25 R an 1 1
fims, B CS7TBL/6 N+ i E KA T,
VDR X} & A g A 4254k, 0 ~7 d,C57BL/
6 /NELWIH ZE , VDR AHXT RIS 540714 d VDR A
SPFEk A BT, 2 21 d 3k 2 &K, B0
VDR 7EHZ4M T R IK R £ 521 d ZJ5 VDR 4
X ik R BT R

J 7 #E—W15E VDR 7E C57BL/6 /NEL+ 48
1 v B BARAE T, S5 282 52 50 53 0l R ) e e o St e £
FGE B 1) O v, DA Ik e S T BH B
C57BL/6 /NR T 48 K H 5 VDR Rk Z MY
FHICAE
2.2 C57BL/6 /MR35 R H&E #f

H1 T 20 A R WE R B, R R O ARG e
oV Sl et 7/ ) TG K A FAEA RIS R AR N
111755 40 MO A% X 53 ok 5 38 A B A, A% 5 43 25 BH &b, 14

SR P <0. 05 5 5% R4LAH
It P<0.01,
Bl 1 VDR 7E C57BL/6 /N T AR ZUT Y
I
Note. compared with the control group, * P <0.05;
compared with the control group, ** P <0.01.
Fig.1 Quantitative analysis of VDR in the

mouse duodenum tissues
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PL(D-6) 454, —¥i5 VDR JEE S W1E R 55—t
Ji, AR S 5 A A SRR IC R s A, R AT
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AT J751 DNA B)—Fhiix AR, S GRS 5
C57BL/6 /N A8 i fe g v e e L tn & 3
Jfi7n ., VDR Fl DAPL % 035 M ; IRA5 5 T, AR 545
AN C5TBL/6 /N A8 2l 21 S B 3 s A
BRI VDR £ C57BL/6 /NEL+ 38 i b B
e, Hop Ra s hn 2 VDR &, B2 4
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)& 8 ,VDR By FREZ W N, H VDR MRk FE
21 d WA A, Bl S e RFfE R e /K F , iX 5 qPCR /Y
ZER RS, HIFHRA v REE VDR &A%
:‘ifraa{ﬂs):? mRNA 177 A5 38 B

BT iy wfe, =g

gﬁ* >
Q@q‘,ﬂ;@ s

%ﬁ@a&k ’ ; § »
VL - NA A AVE
:ﬁﬁ < 1§ =
NN~

\ _.....<>_w.,,3 h33 ;Eﬁmwﬁ

B2 C57BL/6 /NR T 84 H&E Y

Fig.2 Histological images of the mouse

tBT

duodenal tissues (H&E staining)

DAPI OVERLAY

206 VDR ; #56 : DAPL; & Jill ; Overlay
3 CSTBL/6 /MR AR A e e i 4
Note. Red: VDR. Blue: DAPIL. Overlay.
Fig.3 Immunofluorescence staining of the

mouse duodenal tissues
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C57BL/6 /N H 46 & B B i@ i 5838, 8 T
i —LUE+ kT aﬁzﬂlﬂz’% T £ 7E VDR
BRZEE AL KPR AR BT T WB A, I3 Br

T VDR B FI7ER TS M5 i R IR O, 451 1
7, VDR [RIAAE CSTBL/6 /N 38 i 414>
KA B BOsA W 22 5] A% BT Y VDR LT Y
VDR W2 (H2ER o E k(K 4A) . [FEF, VDR &
F R RS B AE CSTBL/6 /N 48 &4~ &
B I AR AR R KOF- (B 4B)

A 1 2 3 4 5
_ Nucleoplasm VDR
I Cytoplasm VDR
| —— e o o | actin

B o Cytoplasm VDR

2.5 = Nucleoplasm VDR
£20 \ Q
8 \
o A
e\ A\
05 ‘

Tl ~5 43503 CSTBL/6 /N T —Fe Ik
57,14 21 28 35 KAYREA ; B-actin AN S,
A}y WB A VDR 23k ;B R KEE T
4 CSTBL/6 /MR 3845 HrBL VDR
BASHUESIN
Note. 1 -5 The samples of mice at 7, 14, 21,28,
35 postnatal days, respectively. B-actin is the control.
A: VDR protein expression detected by WB.

B: Gray density analysis.

Fig.4 Expression of VDR protein in different

developmental stages of the mouse duodenum
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