
Abstract
Transposonsare mobile piecesof DNAthat can jump to different placesof the genome. LINEsare a type of
TransposableElementthat moveby a copyandpastemechanismusinga ReverseTranscriptaseactivity. LINEsare
veryabundantin genomes,includingour genomeandthe genomeof the modelorganismDaniorerio (zebrafish).
Becauseof their mobility, they cancreatemutations,asthey caninsert themselvesin genes. Thiscanbe either
beneficial,neutral or harmful for the organism,which is why we want to study how the genomecontrol their
activity.
Therearesomegenesthat caninhibit LINEretrotransposons,asthe Apobec3A gene(A3A),whichis presentonly
in the genomeof hominids. Sinceit is not presentin the zebrafishgenome,we canusethis model organismto
try to understandits efficiencyandmechanismof inhibition in vivo.
Todo that, we usedan in vivoLINE-EGFPmobility assayby injectingRNAsinto zebrafishembryos,togetherwith
the RNAencodingfor humanA3A or a mutant control. Remarkably,our resultsindicatethat A3A caninhibit the
mobility of zebrafishLINEs,suggestingthat A3A isa genericinhibitor of LINEretrotransposition.
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Methods

Hypothesis
Previousstudieshaveshownthat the humanA3A genecaninhibit humanLINE-1 retrotranspositionin vitro. To
test whether A3A couldinhibit other LINEretroelements,in this studywe tested if humanA3A could inhibit the
mobility of zebrafishLINEs,usingan in vivoassay.

Results
We dividedthe zebrafishfish eggsinto three groups. Eachgroupwasinjectedwith the followingtypesof in vitro
transcribedRNAs:
�‡ Line2-2-EGFP(the activeretrotransposonwith the EGFPreporter gene)
�‡ Line2-2-EGFP+ A3A (with humanA3ARNA)
�‡ Line2-2-EGFP+A3A-C106S(with mutant humanA3ARNA)

Belowareshownresultsfrom the assay.

On the pictures,we detected lessEGFP-expressingcells in the group of fish injected with the A3A RNA. Thus,
thesedataindicatethat A3Acaninhibit LINE-2 mobility in zebrafish.

To quantify the level of LINE-2 mobility in vivo, we extractedgenomicDNAfrom the three groupsof injected
zebrafishembryosand conducteda quantitative PCRassaywhere we determinedthe number of EGFPinserted
copies. In this assay,eachcopyof EGFPcorrespondto an insertion.

Asexpected,the graphconfirmedthat the fish injectedwith A3A had the lower numberof EGFPcopies. Indeed,
there are 5-times lessLINE-2 insertionsin the presenceof A3A. Asa control, the mutant A3A RNAhad no effect
on the copynumberof EGFPinsertions.

Discussion
ThegeneAPOBEC3A inhibits retrotranspositionin humancellsand alsowhen injected into zebrafishembryos.
TheA3A geneis not present in the zebrafishgenome,even if our genomeand the zebrafishgenomesare 40%
identical.

Thelackof the A3A genein zebrafishmay meanthat zebrafishnormallyaccumulatemore LINEinsertionsthan
humans.

Another important aspect of our study is the demonstration that A3A can efficiently inhibit LINE
retrotranspositionin vivo. Thus,we plan to generatetransgeniczebrafishexpressingA3A in order to reduceLINE
mobility in vivoandto test the effect of LINEmobility in the zebrafishbrain.

Conclusions
�‡ The human APOBEC3A gene is able to inhibit the mobility of zebrafish LINE-2 elements in an in vivo

mobilizationassay.

�‡ Theinhibition of LINE-2 retrotranspositionby A3A requiresits CytidineDeaminaseactivity,asthe mutant A3A
isnot ableto inhibit LINEmobilization.


