The impact of Alu elements on human genome and its role in
hereditary breast and ovarian cancer (HBOC) syndrome

Francesc Muyas Remolar - francesc.muyas@e-campus.uab.cat

Genetics degree 2013-2014. Faculty of Biosciences. Universitat Autonoma de Barcelona (Spain)

‘ Introduction

sTransposable elements (TEs), also called “jumping genes”, are pieces of DNA sequence that can move from site to site in (and sometimes between) genomes. The contribution
of TEs to the human genome (45%) is remarkable compared with protein-coding regions, which represent about 1.5% of the human genome.

*TEs can be separated in two major classes: DNA transposons and retrotransposons. In the retrotransposons we can find two groups depending on the presence or not of LONG
TERMINAL REPEATS (LTRs). However, the most of human TEs are result of non-LTR retrotransposons activity, represented by LINE-1 (or L1 -16,9%-), Alu (-10,6%-which belong to

SINEs -short interspersed elements) and SVA elements (0,2%).
*GOALS of the project:

* To explain the impact and importance of Alu elements on the human genome.

* To understand the mechanisms by which they act and their consequences on the integrity of the genome.
* To explain the role of Alu elements in breast/ovarian familial cancer focusing on BRCA1 and BRCA2 genes.
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Figurel. Proportion of TEs in human genome!

Alu elements

The Alu family represents a huge lineage of retrotransposons, whose origin and amplification coincided with the radiation of primates 65 million years ago. They are non-autonomous retrotransposons that mobilize
in a “copy and paste” event and only a very small fraction of them are retrotranspositionally competent. Moreover, there are about 1,4 million copy numbers of Alus in human genome (10,6%) and they tend to be in

the GC-rich regions (gene-rich regions).
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Figure3. The Alu RNA product
(transcribed by RNA pol 11I) is folded in
two monomer units. Several proteins
bind to it:

» 7SL RNA SRP9/14 heterodimer

» PolyA-binding protein (PABP).
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Role of Alu elements in hereditary breast and ovarian cancer (HBOC) syndrome: BRCA1 and BRCA2 genes

Breast cancer is the most common cancer that affects women worldwide. However, only a small portion of them are caused by hereditary mutations (5-10%). ' G =
The most mutated genes found in this kind of familial cancer are BRCA1 and BRCA2. The germ-line mutations in the breast cancer susceptibility genes, BRCA1

and BRCAZ2, are responsible for inherited susceptibility to breast and ovarian cancer.

BRCA1 gene

* Located in 17g21. It is about 81 kb long and has 24 exons.

The protein (1863 aa) plays critical roles in DNA repair, cell
cycle checkpoint control, and maintenance of genomic
stability = tumor suppressor gene
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"Table 1. Mutation

risks in
BRCA1/BRCA2-
BRCAZ gene associated cancers.
BRCAI (1863aa) ¢ Located in 13q13. It encodes a 10,4 kb transcript > 27\ BRCA2 (3418aa)
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plays an important role in DNA repair too.

About 41.5% is composed of Alu elements > higher rate of

Figure 7. BRCA1 protein structure with different

rearrangements than BRCA2 gene

domains.?

¢ About 17% is composed of Alu elements
¢ Less rearrangements than BRCA1 gene

Figure 9. BRCA2 protein structure with different
domains.?

B Figure 8. Characterization of exon 20 deletion in
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Figure 10. Genomic insertion of an Alu in
Portuguese origin families (c.156-157insAlu).>
A: Southern blot (exons 2-9 of BRCA2). In lane 3
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