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One gene = one protein?
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The mechanism of equine casein gene expression

Post-translational Polymorphism effects equine casein
modifications: gene expression (Lenasi et al., 2006)
- phosphorylation,
- glycosylation

- deamidation Mutation
(Matéos et al., 2010) - b

Alternative
splicing

— /
“ Exons 5 in 8 are alternative

_' spliced into mRNA of B-CN and
determined 3 different splicing
patterns (Lenasi et al., 2006)



The result of alternative exon splicing
of equine [3-casein (3-CN) gene transcripts

are different variants of mRNA for 3-CN
(Lenasi et al., 2006)
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The aim of the study:
Whether a correlation between alternative RNA
splicing pattern and equine 3-CN variants on protein
profile
can be established?

* 19 milk samples from Lipizzan mares / 19 blood samples

* PCR amplification of DNA to determine the intron 1
polymorphisms

* RT PCR amplification of cDNA fragments from the region of
two known weak exons
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* The evaluation of DNA fragments sizing and quantification
by the Agilent 2100 Bioanalyser was performed

Material and methods
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* Gel staining with Sypro Ruby Protein Stain

e 2-DE protein gel images were analyzed using image
processing 2-D Dymension programe (Syngene)
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* Protein identification according Edman sequencing

Material and methods



We confirmed two SNPs in intron 1 of

3-CN gene and their connection with

3 different splicing patterns of weak
eX0nNns (Lenasi et al., 2006)

Polymorphic Single nucleotide polymorphism
site =
Intron 1: 119 [TGAAGAA |TGAA/TGAA|TGATGAA 5
Intron 1: 269 |AAATGTC |AAAT/CGTC |AAACGTC =

HapIotyr!A-T Haplotyi A/T-T/C Hapf;type T-C

14 mares 4 mares 1 mare

Splicing pattern: (1) (2) (3)
With exons 5 and 8 Skipped exons 5 and 8

Alernative variants

Full length variant Short variant

0 90 100 110 120 210 220 230 240 250 260
AT GAJGAAAATAATTGCT TAAAATATAGTCTTTGATATAAGGG AACAACTAAATAGCTT TATGAGTT TAAGAAATHGTCACAACNATTATTTTTTTTTTACA
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cDNA fragments guantity
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Two [3-CN variants were recognized in 2-DE
gels

- full length B-CN

- B-CN2° without exon 5

..... and their phosphorylated variants
- Spots 3P, 4P, 5P, 6P in 7P
represented phosphorylated

7P 6p sp o variants of B-CN

32kDa @@ . - Spots 3 4° 5°6P‘in 7P‘represented
30kDa 7P‘6P’ 5° 4° 3 phosphorylated variants of B-CN2°
3H1nw0ow
R VR - Spots from 8 to 14 represented

phosphorylated variants of a,-CN

Results



Is It possible to interpret the genotype of
the mare on the basis of 2-DE casein
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We could interpret
the splicing pattern of weak exons
on the basis of the calculated quantity
of individual 3-CN variant

PROTEIN PROFILE: cDNA fragments:
B-CN cDNA of B-CN
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B-CN:B-CNA5 2,08 0,8 0,2 6 0,4 0,1

Results



Conclusions

* In milk samples of Lipizzan horse
prevailed full length B-CN variant.

* Full length B-CN and short B-CN#>
variant can be characterized in 2-DE |

gel.

* If we know the R-CN : R-CN2>
guantity ratio, the splicing pattern
of weak exons can be presume.

e Further research has to be done.
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