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Tissue expression and bioinformatics analysis of the chicken
RUNXS3 gene
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Abstract To investigate the potential functions of the Runt-related transcription factor 3 (RUNX3) gene, this
study utilized quantitative real-time PCR (gRT-PCR) to detect the expression of the chicken RUNX3 gene in
the heart, liver, spleen, leg and duodenum tissues. The evolutionary tree of the RUNX3 gene was
constructed using bioinformatics software, and the physicochemical properties and structural functions of
the encoded protein were analyzed. The results showed that: 1) The expression level of the chicken RUNX3

gene was significantly higher in the spleen and duodenum compared to other tissues (P<<0.05). 2)
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Phylogenetic analysis of the nucleotide sequences showed that chicken RUNX3 was most closely related to
turkey and highly conserved. 3) Physicochemical property analysis showed that chicken RUNX3 gene-
encoded protein was a stable and hydrophilic protein. Structural domain prediction revealed that the protein
did not have a transmembrane structure, contained two conserved structural domains, and the secondary
and tertiary structure mainly consisted of random curls, and was predicted to contain 58 phosphorylation
sites, 31 serine sites, 23 threonine sites, and 4 tyrosine sites. 4) Protein interactions prediction revealed
that RUNX3 was associated with SMAD3, CBFB, GATA3, EP300, SMAD2, CTNNB1 and other proteins. In
conclusion, chicken RUNX3 was highly expressed in spleen and duodenum, its nucleotide sequence was
highly conserved in avian species, RUNX3 protein was a stable, hydrophilic, non-transmembrane protein,
and there was a strong interaction between RUNX3 and proteins such as SMAD3, CBFB, and GATAS, etc.

The present study provides a theoretical basis for the further study of the mechanism of action of chicken

2024 4F 55 29 %

RUNX3 at molecular level.

Keywords chicken; RUNX3 gene; tissue expression profile; bioinformatics analysis
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Table 1 Quantitative primer information

M GenBank % 5 % 519 % 51 (5'-3" BB /bp B AR E/C
Gene GenBank 1D Primer sequence ( 5'-3") Product size Tm
F:AGAACATCATCCCAGCGT
GAPDH NM _204305. 2 182 60

R:AGCCTTCACTACCCTCTTG
F: TAATGAACCCCAACCTGGGC
RUNX3 XM _040690147. 2 119 60

R:GTAGGGTCTCCAGACCGACT
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Table 2 Bioinformatics analysis tools

i H

Item

TR
Analysis tool

BT G 2 R TR
AT G R T
T R A 5 L B

SOPMA Chttps : //npsa-prabi. ibcp. fr/cgi-bin/npsa_automat. pl? page=npsa% 20_sopma. html)
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Fig. 1 Tissue expression profiling analysis of the RUNX3

gene in 6-week-old chickens
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Fig. 2 Phylogenetic tree of RUNX3 gene
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Table 3 Amino acid composition of RUNXS3 gene encoding protein of chicken

IR B /A~ di /% I Kot /A /%
Amino acids Count Ratio Amino acids Count Ratio
Ala CA) 32 7.70 Lys (K) 8 1.90
Arg (R) 32 7.70 Met (M) 14 3.40
Asn (N) 19 4. 60 Phe (F) 21 5.00
Asp (D) 19 4.60 Pro (P) 38 9.10
Cys (C) 4 1.00 Ser (S) 46 11.00
Gln (Q) 14 3.40 Thr (T) 45 10. 80
Glu (E) 13 3. 10 Trp (W) 2 0.50
Gly (G) 34 8. 20 Tyr (Y) 13 3.10
His (H) 10 2.40 Val (V) 25 6. 00
Ile (D 6 1.40 Pyl CO)D 0 0.00
Leu (L) 22 5. 30 Sec (U) 0 0.00
(a) 3 . (b) 12
2 1
I
o 1 )} z‘f 0.8
S o & = 0.6
2 | \ 1 =
K-l ‘ w = 04
=2 =02
=3 0
50 100 150 200 250 300 350 400
-4 0
50 100 150 200 250 300 350 400 BRI B LI
{3 & Position Transmembrane Inside Outside
() (]
10 20 30 40 5@ 60 70
I I I I I | I
MASNGVFDSFAAYSSTFLRDPSTSRRFTPPSTAFPC /DVLADHA
cchhhhhhhccccchheeccccccce cccettecccccccchhhhhheccccthhhhhhhhhttt
GELVRTDSPNFLCSVLPSHNRCNKTLPVAFKWALGDVPDGTVVTVMAGNDENYSAELRNASAVMKNQVA
;F:Ie)tsFVGR:::::;;;’L;IT\::TNPTQVATYHRAI)C(V:\:;:PREPRRHRQKLEDQTKPFADRVGELER
ttcce cc cc V;
GAM‘ - ;;PYTATPSATGIGGISMTSMPTTARFHHTYLPPPYPGSTQNQSGPFQT 'SPYHL };;G;;
ccceccceeccccccccccec chhhhhhhhhhhccccccccccccccccecccccccccccceeeeeccccce
QF: TRMLSSCT: MNPNI LGNQNDGVDADGSHSNSPTTMTTTGRNDESVWRPV
@eeeecccccccCCCCCCcCCCcceecccccecececececcecccccccccece chhhhhhcc

()% RUNXS & B KA 207 5 (b)X§ RUNXS B A 45 fith & 1 25 158 235 1) 500 5 (o)X RUNXS He [N G 8% 3 11— 45 #0005 (DA% RUNX S 3
IR 2 i 2 1 = G 45 K T
(a)Hydrophobicity analysis of the chicken RUNXS protein; (b) Transmembrane structure prediction of the chicken RUNX3
protein encoded by the gene; (¢) Secondary structure prediction of the chicken RUNX3 protein encoded by the gene; (d) Tertiary
structure prediction of the chicken RUNX3 protein encoded by the gene.
3 RUNX3ZEHFEHIIEETN
Fig. 3 Structural and functional prediction of the RUNX3 protein
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NetPhos 3.1a: predicted phosphorylation sites in XP 015153219.2
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Fig. 4 Predicted phosphorylation sites of chicken RUNX3 protein
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Fig. 5 Predicted conserved domains of chicken RUNX3 protein
# SMAD3 " o0 0.932
@® CBFB e e @ 0.917
@ GATA3 = 0.851
@ EP300 - - 0.819
£ SMAD2 . o 0 0.771
® CTNNBI L] 0.770
# BRD2 e 0.768
® LOC769000 * ®® 0.737
@ TCF4 Bl 0.736
© ZFHX3 0.733

6 Y RUNX3IZHHEEZESD MW
Fig. 6 Predicted interacting proteins of chicken RUNX3 protein
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