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allowed to identify three putative TFBSs. For the 
SLC11A1 gene, software predictions showed that 
the sequence of the promoter containing cytosine 
create a recognition site for the Sp1 transcription 
factor, which instead would not be able to bind to 
DNA in the presence of adenine. As regards the 
polymorphism localized in intron 11 of the same 
gene, bioinformatics predicted a recognition site 
of the transcription factor MYOD for the sequence 
containing thymine. Also for CARD15, it could be 
identified a binding site for GATA3, which can no 
longer be recognized when guanine, associated with 
the disease susceptibility, replaces adenine. These 
predictions were in vitro investigated by setting up 
EMSA experiments. EMSA is expected to display 
gel shifts in case of reaction between the putative 
binding sites and transcription factors contained in 
the nuclear protein extract (Hellman and Fried 2007). 
However, EMSA assays carried out to investigate 
possible interactions between SLC11A1 c.‑90/Sp1 
and CARD15/GATA3 did not show any shift, thus 
not confirming the hypotheses raised in silico. The 
analysis of the binding between SLC11A1 c.1157‑91 
and MYOD instead showed a gel shift in the presence 
of the probe carrying adenine (Figure 1).

With regard to the comparison of transcriptomes 
of wild‑type and mutated cattle, the optimization 
of tissue collection (i.e. stored in RNAlater directly 
at the slaughterhouse) and extraction procedure 
allowed to obtain RNA of good quality from 
intestine tissue. RNA Integrity Number (RIN) values 
of the samples ranged between 6.6 and 7.9, with the 
exception of one sample that had a RIN of 5.2 and it 
was therefore excluded from the analyses. RNA‑Seq 
analysis revealed high variability, as demonstrated 
by PCA and Cluster analyses (Figures 2 and 3), which 

Results
The genotyping of the three polymorphic sites 
under study showed the presence of wild‑type 
and mutated alleles in the analysed cattle. 
Specifically, for the c.‑90 A > C polymorphism in the 
SLC11A1 promoter, the A/C genotype was found 
in three animals. As regards the c.1157‑91 A  >  T 
polymorphism in intron 11 of the SLC11A1 gene, the 
A/T genotype was found in two cases. Finally, for 
the polymorphism c.2886‑14 A  >  G of intron 10 of 
CARD15 gene, one animal carried the A/G genotype. 

The analysis of polymorphic and wild‑type regions, 
carried out in parallel using different software, 
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Figure 3. Heatmap of sample-to-sample distances for bovine intestine 
samples analyzed by RNA-Seq. WT = wild type animal; A > T = mutant 
for SNP g.1157-91; A > C = mutant for SNP g.-90.
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Figure 2. Principal Component Analysis on data from bovine intestine 
samples analyzed by RNA-Seq. Wild-type animals are in orange; 
mutants for SNP g.-90 are in green; mutants for SNP g.1157-91 are 
in blue.

Figure 1. Electrophoretic mobility shift assay (EMSA) for SNP g.1057-91 
in intron 11 of SLC11A1. NE = nuclear extract from bovine intestine. The 
arrow indicates the detected gel shift.
SNP: 1 = SLC11A1 g.1057-91_T_bio;
 2 = SLC11A1 g.1057-91_T_bio + NE;
 3 = SLC11A1 g.1057-91_T_bio + NE + competitor;
 4 = SLC11A1 g.1057-91_A_bio;
 5 = SLC11A1 g.1057-91_A_bio + NE;
 6 = SLC11A1 g.1057-91_A_bio + NE + competitor;
CTRL: 7 = EBNA DNA bio;
 8 = Ctrl EBNA DNA bio + EBNA NE;
 9 = EBNA DNA bio + EBNA NE + competitor.
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