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[ Abstract]  Objective This study aimed to investigate method for the optimal breeding and identification of
vitamin D receptor ( VDR) knockout mice, which could provide animal models for further research on VDR function and
related diseases. Methods Based on VDR knockout mice previously obtained in our lab, four different mating methods
were used to generate offsprings, the phenotypes and genotypes of which were evaluated and the reproductive ability of VDR
knockout homozygous (VDR ™) and heterozygous (VDR ™' ™) mice were compared. And, VDR expression was analyzed
at the mRNA and protein levels. Results Compared with VDR*'* mice, VDR~ mice had a significantly different
phenotype, mainly in terms of having less hair, small size, and decreased mobility. The genotype distributions of the
offspring mice produced by the four breeding method were basically in accordance with Mendel’ s law of inheritance.
VDR ™"~ cross-over had poor reproductive ability and could not be directly used to expand VDR ™~ homozygous knockout
mouse strains, while VDR*'~ cross-over could successfully obtain VDR™'~ mice. It was also determined that VDR
knockout traits could be stably inherited by offspring mice, so VDR*’~ cross-over is the best way to expand the strains.
Conclusions This experiment has successfully identified the genotypes of offspring mice and established VDR knockout
mouse strains, laying the foundation for subsequent research on VDR function.
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Table 1 Primer names and sequences

GIL BN A2l
Primer name Nucleic acid sequence
qVDR-F GCCGCATCACCAAAGGACAAC
qVDR-R TAGGTCTTGTGGTGGGCATCG
VDRTPF CGGTGGCTATGCTGAAGGTG
VDRTPR GACACGGTGGGACTGAGAAG

# :qVDR-F fil qVDR-R JyE 5149 ; VDRTPF £l VDRTPR Sy 434 4T
AT,

Note. qVDR-F and qVDR-R are quantitative primers; VDRTPF and
VDRTPR are amplified target site primers.
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Figure 1 Phenotypic characteristics of mice
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Note. M. DNA Standard Marker DI.2000; 1 —6. Amplified Note. M. DNA Standard Marker DI2000; 1. T7EI uncut VDR target
products of VDR target gene in different individuals. gene; 2 —4. T7E1 digests VDR target gene in different individuals.
Figure 2 Amplification of VDR target gene Figure 3 T7El endonuclease to identify VDR knockout mice
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Figure 4 Target sequencing chart of VDR knockout mice
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Table 2 Breeding results of different breeding methods in VDR knockout mice

[N

TR N

s s oSl Ll 2%
ﬂé& Method Genotype/n At/ s .K/%
Generations Total/n Homozygosity rate/ %
& x? +/+ +/ - -/ -
-/ - X =/= 0 0 6 6 100
F1ft
-/ = X +/+ 0 11 0 11 0
. +/ - X +/+ 19 15 0 34 0
F2 f
+/ - X +/- 3 5 4 12 33
F3 1% +/ - X +/- 10 19 9 38 24
e Om T e
104 wT3

SETulaleTeTe

010101 010102 010103 010104 010405 010406

¢ De

010201 WT0102

SLEE

020301 020302 020303 020304 020305 020306

. N

020502 020504

&
[}

F3

030201 030202 030203 030204 030205 030206 030207

F1

F1

F2

Q

010201 010202

N

010201 010308

See e

020901 020902 020903 020904 020905 020906 020907

N

020502 020704

010203

SENEESOes

030601 030602 030603 030604 030605 030606 030607 030608 030609

B # Legend
. P A R R, Wild type male mice . B A= R B Wild type female mice |: 2l Ak B A B Homozygous knockout male mice

O 2l A g B 78 ik B Homozygous knockout female mice

§ 4B BR 2 BE B Hhbrid knockout male mice ® %A i B B B, Hybrid knockout female mice

5 VDR mibk Bus L 2R

Figure 5 Genetic lineage of VDR knockout mice
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Note. (a) VDR gene expression levels in different tissues of FO generation VDR ™/~ mice and VDR*/* mice. (b) VDR gene

expression levels in different tissues of F1 generation VDR =/~ mice and VDR */* mice; *P < 0.05, *P< 0.01.

Figure 6 Analysis of VDR transcriptome levels in different tissues of FO and F1

generations VDR ™/~ mice and VDR *"* mice
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Figure 7 Western blot detected VDR protein expression in different tissues of FO generation VDR ™~ mice and VDR */* mice
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