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Abstract:  Inositol 1,4,5-trisphosphate receptor 1 (ITPR1) is an important intracellular channel for releasing Ca®*. In order to
investigate the effects of the ITPR1 overexpression on Ca?* concentration and lipid content in duck uterine epithelial cells and
its effects on calcium transport-related genes, the structural domain of ITPR1 gene of duck was cloned into an eukaryotic
expression vector and transfected into duck uterine epithelial cells. The overexpression of the ITPR1 gene, the concentration of
Ca*', the lipid content, and the expression of other 6 calcium transport-related genes was determined. The results showed that
the concentration of Ca?" in uterine epithelial cells was significantly reduced after transfection (P<0.05), the triglyceride
content was significantly increased (P<0.01), and the high-density lipoprotein content was significantly decreased (P<0.01).
The correlation analysis results showed that the overexpression of the C-terminal half of the ITPR1 gene was significantly
positively correlated with the total cholesterol content (P<0.01), which was significantly positively correlated with the
low-density lipoprotein content (P<0.05). The overexpression of the N-terminal half of the ITPR1 gene was significantly
positively correlated with the triglyceride content (P<0.01), which was significantly negatively correlated with the
concentration of Ca®" (P<0.05). RT-qPCR results of 6 calcium transport-related genes showed that the overexpression of the
C-terminal half of the ITPR1 gene significantly inhibited the expression of the IP3R2, VDAC2 and CAV1 genes, and the
overexpression of the N-terminal half of the ITPR1 gene significantly promoted the expression of the IP3R3 and CACNA2D1
genes. In conclusion, the ITPR1 gene overexpression can promote Ca®" release in duck uterus epithelial cells, promote the
synthesis of triglyceride, low-density lipoprotein and cholesterol, and inhibit the production of high-density lipoprotein, and
the ITPR1 gene overexpression affected the expression of all 6 calcium transport-related genes.

Keywords: ITPR1 gene, uterine epithelial cells, Ca?* concentration, calcium transport-related genes, lipid content
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Table 1 Primers for the expression of calcium transport-related genes

. Vo Product length . Annealing
Primer name Sequence (5'-3") (bp) Gene location (bp) temperature (°C)
IP3R2 F: AGAGCCATGTCGCTGGTTAG 169 CDS g.7 923-g.8 091 62
R: AGCCCAGCCTCTGCTTATTC

IP3R3 F: TTCCTGCTCGGGTTGTCTAC 187 CDS g.7 934-9.8 103 63
R: GTCCCGTTCGAGTCCACATA

CACNA2DI F: GTGAAATTGACCCAGGCCTG 179 CDS g.930-g.1 104 63
R: CGAAGCCCACCATCCTAGAT

CAV1 F: AACGACGACGTGGTCAAGA 199 CDS g.121-g.319 63
R: GCAGGAATGACAAGATGGCA

VDAC1 F: ACTGCTGTGAACCTTGCTTG 186 CDS ¢.688-9.873 62
R: GCCATCCAACAAAGCTGACA

VDAC2 F: CAAGTGGGCTGAATATGGGC 192 CDS ¢.278-9.469 62
R: CCGAGGTTTAGGCATTCACG

p-actin F: GGGTTCAGGGGAGCCTCTGT 107 CDS g.282-9.388
R: AACTGGGATGACATGGAGAAGA
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Fig. 1 Identification of duck uterine epithelial cells.
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Fig. 2 The eukaryotic expression vector was co-transfected with pEGFP-N3. (A) The co-transfection of
C-ITPR1-pcDNA3.1 with pEGFP-N3. (B) The open field diagram of A. (C) The co-transfection of N-ITPR1-pcDNA3.1

with pEGFP-N3. (D) The open field diagram of C.
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i TR IR (P<0.05). ITPRL P N 3if #6354 IP3R3, CACNA2D1 %
24 ITPRL A RIZEE Ca?ikERIER KR &BA P& RHFER, XF IP3R2, VDACL,
FER RS VDAC2 il CAVL NI R B M HIER , HA R

il
o

Wr[CaZ*i 15 ITPRL i ik NS R & % (P>0.05).

£2 BTELRMAEFHITPRIERATREE. CREMERSE
Table 2 ITPR1 gene overexpression, Ca** concentration and lipid content in uterine epithelial cells of ducks

ITPR1 gene

Grovp oveoresion. (G (ML) vy gmmotigpron ™® ™™ (g pra
N-ITPR1-pcDNA3.1  5.005+2.707  21.176+2.470° 0.222+0.153  0.224+0.111 0.214+0.261" 0.182+0.383%
pcDNA3.1 = 30.074+2.589°  0.188+0.079  0.180+0.113  0.043+0.045° 0.983+0.284"
C-ITPR1-pcDNA3.1  3.702+2.387  15.921+4.569°  0.258+0.436  0.244+0.267* 0.114+0.081" 0.086+0.1822
pcDNA3.1 = 32.938+0.349°  0.190+0.078  0.141+0.140° 0.088+0.118% 1.138+0.996"

Note: different lowercase letters indicate significant difference (P<0.05), while different uppercase letters indicate extremely
significant difference (P<0.01).

%3 ITPRIEFETREES Ca™ REMIBERE ERE LM
Table 3 Correlation of ITPR1 gene overexpression with Ca®* concentration and lipid content
ITPR1 gene

Lipid indicators TCHO LDL TG HDL overexpression [Ca*'Ti
TCHO 1.000 0.424* 0.256 -0.118 0.546** -0.270
LDL 0.167 1.000 0.097 —-0.261 0.395* -0.166
TG 0.307 0.098 1.000 -0.149 0.233 —0.266
HDL -0.311 -0.227 -0.247 1.000 —-0.063 0.330
ITPR1 gene overexpression 0.130 0.276 0.532** —0.193 1.000 —0.044
[Ca®"i —-0.380 -0.276 -0.302 0.043 —0.394* 1.000

Note: ** indicates that the difference is extremely significant (P<0.01); * indicates that the difference is significant (P<0.05).
The lower triangle was the correlation between the C-terminal half of the ITPR1 expression and Ca®* concentration and lipid
content; The lower triangle was the correlation between the N-terminal half of the ITPR1 expression and Ca®" concentration
and lipid content.
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Fig. 3 The expression of calcium transport-related genes induced by the C- or N-terminal half of the ITPR1 gene.

* indicates that the difference is significant (P<0.05).
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