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Expression of related signaling molecules at different stages of kidney development in
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[Abstract] Objective: To clarify the developmental status of porcine fetal kidney at different stages, and to study the expression of
signaling molecules related to the development of porcine fetal kidney. Methods: The kidney tissues of porcine fetuses at different
stages (fetuses on post-implantation days 21.5,27.5,35.0,45.0,75.0 and 110.0) were collected. The histological structure of pig fetal
kidneys was observed by HE staining. The mRNA and protein expression levels of factors related to renal development signaling
molecules (Pax2, Pax8, Six2, Sixl, Salll and Bmp4) were detected by quantitative real - time PCR (qPCR) and Western blot,
respectively. The expression and localization of Pax2 at different stages of fetal kidney were detected by immunohistochemistry.
Results : The metanephros of fetal pig initiated its development starting by the 27.5" day. The early renal corpuscles appeared on the
35" day, and the renal tubules began to develop. On the 45" day, the immature glomeruli in the cortex region and the proximal matured
renal corpuscles in the medulla region could be detected. The number of nephrons on the 75" day increased significantly , and kidney
pyramid, renal papillae and renal pelvis were observed at this stage. On the 110" day, kidney was basically mature, the cortex and
medulla could be distinguished clearly, and new nephrons kept to be produced. The mRNA and protein expression levels of Pax2,
Pax8, Six2, Six1, Salll and Bmp4 on 75 d were higher than that on 35 d. Pax2 was widely expressed in ureteric bud, metanephric

mesenchyme, cap mesenchyme, renal vesicles, comma-shaped bodies, S-shaped bodies and renal tubule,and is continuously expressed
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during the development of the metanephros. Conclusion: The development of metanephros of fetal pig starts the 27.5" day and

basically reaches maturation on the 110" day. The signaling molecules such as Pax2, Pax8, Six2, Six1, Salll and Bmp4 were expressed

along different stages during the kidney development,and Pax2 may be a key regulator of porcine fetal kidney development.
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Table 1 Primers and information for quantitative real -

time PCR
EX
e (5 —3) HEE
4 (€C) (bp)
Pax2 F:TACAAGCGACAGAACCCT 60 400
R:GGACTGAGCCCTCGGACA
Pax8 F: AAGGTGGTGGAGAAGATCGG 60 173
R: ATGGGGAGGTTGAATGGTTG
Six2 F:AACCCCTACCCCTCACCC 60 236
R:GGCGTCTTCTCGTCCTCC
Six1 F:GGCGTGTTGCGGGAGTGGTA 64 191
R: TGCTTGTTGGAGGAGGAGTT
Salll F:CCAGGAGAACCCCCAAACAG 60 226

R:CCAGGAGAACCCCCAAACAG
Bmp4  F:AGTCTGGAGAGGAGGAGGAGGAA 64 165
R:GGTTAAAGAGGAAACGAAAAGCA
GAPDH F:CTCAACGACCACTTCGTCAA
R:TCTGGGATGGAAACTGGAAG

60 328

PAGE & 1 L FEZEMi IR 515 95 CHN#A 10 min, 43
BEARTEAE-80 C& o i [ TGX Stain-Free™ Fast-
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e RO RIPVDF B L. 5% MR W54 i
WEREH2 WG, BT —P(F2)4 CHR ., HH2KR
FH TBST P& 3 8 , 23 10 min, Z )5 F Pt (£
2), %90 min, TBST YN 3 3k , 453k 10 min, fIiE
i ECL W A T RER R R G oA
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YIH7E 60 CHEFEHME A 1 h 5 Bl il A
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Table 2 Information of primary antibody and secondary antibody

ELi —¥t

¥

Pax2 Rabbit anti-Pax2(abh79389, Abcam 2\ 7] , 9| )
Pax8 Rabbit anti-Pax8(ab191870, Abcam 2\ F] , Y| )

Six2 Rabbit anti-Six2(1156-1-AP, Proteintech 2\ 7 , 25 [ )
Six1 Rabbit anti-Six1 polyclonal antibody (D4A8K, Cell Signal-

ing Technology A &l , 9 [ )

Salll Mouse anti-Sall1 (PP-K9814-00,RD Systems ANElLER)

Bmp4 anti-Bmp4(sc-6896, Santa Cruz A &l , I [H )

Goat anti-Rabbit IgG(ab6721, Abcam 23 7 , J[E )
Goat anti-Rabbit IgG(ab6721, Abcam /3 7 , J[E )
Goat anti-Rabbit IgG(ab6721, Abcam /3 7, J[E )
Goat anti-Rabbit IgG(ab6721, Abcam /3 7, J[E )

Goat anti-Mouse IgG( 5¢-2005, Santa Cruz /A7), EH)
Rabbit anti-Goat IgG(AB33151, Biowold Technology 2
GIIESED)
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Figure 1 Photograph of pig fetal kidney at different stages
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Figure 2 HE staining detection of the development of pig fetal kidney at different stages
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Figure 3 Detection of mRNA expression of pig fetal kidney development related genes by quantitative real-time PCR
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Figure 4 Western blot analysis of protein expression in pig fetal kidney development related genes
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Figure 5 Immunohistochemical detection of Pax2 expression and localization in different stages of pig fetal kidney develop-
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