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ABSTRACT:

Effects of segmental trisomy on the expression of
protein-coding and microRNA genes

Introduction: In our pilot study, we have used adult mice of the Ts43H mouse model of human aneuploidy syndromes (Fig. 3) carrying largest known segmental trisomy of
an autosome with more than 300 genes [I|]. First, we were interested in consequences of the segmental gene dosage imbalance on transcription of protein-coding genes
located in the trisomic region in comparison with genes located in the disomic region of the same chromosome. Second, we have also measured expression levels of mature
microRNA molecules located inside of the trisomic region of the chromosome |7 and one mature microRNA molecule located on another chromosome. MicroRNA genes
are known to be example of non-coding RNA genes with strong regulatory potential and are therefore candidate genes in study of development of different pathological states

including aneuploidy syndromes.

Results: We are reporting significant differences (overview of methods in Box |) in both individual protein-coding genes and microRNA genes between control animals and
trisomic animals, mainly for genes in the trisomic region. The average expression level of protein-coding genes in the trisomic region was ~|.6-fold in both liver and brain,
which corresponds with the altered gene dosage and does not indicate any kind of dosage compensation (0.01% difference between the two tissues). In the disomic region,
however, the average expression level was ~|.0-fold in liver and ~0.9-fold in brain (9% difference), which indicates slight downregulation of the disomic region in brain if we
consider the liver tissue as a control (Tab. | and 2, Fig. | and 2). However, statistical significance of the difference remains unclear.

For the first time, we are presenting measurements of gene-dosage effects on microRNA genes in a mammalian genome (Tab. 3). The three microRNA genes located in the
trisomic region were upregulated ~1|.5-fold when compared to a reference microRNA gene in the disomic region. However, the microRNA gene located on another
chromosome (mmu-let-7a) was significantly downregulated (0.8-fold, absolute measurement).

MOTIVATION: A central challenge of genetic research is to
precisely define relationship between genotype and phenotype.
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needed to better understand this matter.

By conducting the above-mentioned experiments on
samples from adult mice, we have started research into
relationship between genes dysregulated in aneuploid
genomes and their complex effects on different stages
of ontogenetic development.We would like to continue
by analyzing the embryonic stage of development.

Significant downregulation of the mmu-let-7a molecule

located on a different chromosome than the
segmentally triplicated chromosome |7 might raise
several speculations. Since let-7a molecule belongs to
the same family of microRNA molecules as the
upregulated mmu-let-7e, the downregulation of its
expression might suggest kind of compensation
mechanism.

the trisomic region of Ts43H is upregulated ~1.5-fold:
Four microRNA genes were measured - three of them located inside the trisomic region of
the mouse chromosome 17 and and one located at the on another chromosome(s).
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