Exonizacion de elementos
transponibles

Una fuente de funcionalidad
EE




Duplicacidon génica

Duplicacion génica:

generar una copia de un gen, ya sea en
tandem o en otra posicion del genoma
(recombinacion homologa,
transposicion, transcripcion inversa)

-Dos copias de un gen, una mantiene =
la funcion original, la otra evoluciona,
generalmente librado de la presion
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Exonizacion

Incorporacion de una secuencia nueva (intronica o no-traducida) en la region
codificadora de un gen = crear una proteina nueva mediante el splicing
alternativo
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Figg. 1. Exonization of & portion of & mare than 160-million-year-old MIE. element (red) into the proteincoding region of the
Zinz finger protein ZACERE and itz constitutive expression in all iving mammalz. Thick gray cylinders represent protein-
coding exons, medium thick gray cylinders indicate the 57 and 37 untranslated regions (UTR=). Introns and intergenic
regions are shown a3 black lines. The MIE-derived exon iz shown a3 & thick red cylinder, the remainder of the intronic
MIR element sz a red line. The exonized part of the original intronic sequence (CAT) iz shown as a narrow black
cylinder. (&) Structure of the ZAFEFE gene prior toinsertion of a MIR element into intron 2. (B) Nucledtide sequence of
patts of the inzerted MIR element for human (0 red) and the exonized MIR and intronic portions, including the 3% and 5
splice sites (S3; dotted wvertical lines). The 37 splice site iz adjiacent 1o the 15+t highly conserved core region of MIF,
elementz and the & zplice site iz part of the intron. (C) Gene structure including the exonized MIR cazzette. (D1 The
mature, constitutively expressed SACEIEmMENA. Splicing iz shown by dotted lines and the arrow indicates that the MIR

element iz in the artizense arientation.




Exonizacion de elementos transponibles

* La estructura génica en eucariotas (intrén — exon) facilita la incorporacidon de exones
nuevos (exaptacion a nivel del genoma ) desde el espacio intrdnico

* En C. elegans (nematodo) solo se conocen 12 exones derivados de elementos
transponibles mientras en humanos son cerca de 1800 = intrones mas cortos en
invertebrados y actividad retro-transposicional mas baja

* Los elementos SINE (Alus y MIRs) son predestinados para la exonizacion: (i) en
orientacidn antisentido (antisense orientation) preexisten sitios de splicing canénico
AG (acceptor) y (ii) la secuencia inversa complementaria de la cola poli-A de las Alus
(cola poli-pirimidina) son sefiales importantes para el espliceosoma

 Como minimo el 5% de todos los exones alternativos tiene su origen en una Alu

e Aproximadamente el 85% de las Alus exonizadas se exonizan en orientacion
antisentido (19 de 23 posibles sitios candnicos se encuentran en la orientacién
antisentido)



Case study
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From “Junk” to Gene: Curriculum vitae of a Primate Receptor
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Figure 1. Structure of the o752 TACR gene (center) and the two p7STHFR mRMNA splice wariants, mRMA | and mBEMNA 1
originate at the tranzcriptional start stes T2 and TSI, respectively. Intronz are depicted az thin lines, & and 37
urtranslated regions (2" UTR and 3° UTR) of the terminal exons as grey bars (rtermediste thickness) and protein-
coding redionz of exonz az thick barz. The extracelular domain (ED, tranzmembrane domain (T, and irtracelular
domain (D) are indicated. The part of exon 1 in mRRNA [ that contributes the signal peptide (2P iz highlighted in yellow,
The proximal portion of the gene iz enlarged. A mammalizn intersperzed repest (MIR, green) precedes the Ao Jo
elemernt hlue), part of which cortributes the ATG start codon of mRBRMA || (&t the left border of the protein coding domain,
shawn in red, of exon 1a). The right border of the exon 1a pratein-coding dormain (red) iz determined by a &° zplice site.

The differertial splicing of the first exons of the aternative transcriphs 1o exon 2 is indicated by the respective lines.
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