Histone H3F3A is encoded by different transcripts with distinct 5°-UTRs
UAIq in both human and zebrafish
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Introduction Material & Methods

Histones are basic nuclear proteins that associate with DNA and are responsible for establishing the nucleosome

structure. Five classes of histone genes were described: H1, H2A, H2B, H3, and H4. H3.3 is a replacement + e.,Ensembl

histone subtype expressed during cell cycle and overexpressed in transcriptionally active regions, promoter

regions, intergenic or intragenic regulatory elements, and heterochromatin regions, helping to protect/maintain the /I\ L,

integrity of the genome. The H3.3 histone is encoded by two genes called H3.3A (H3F3A) and H3.3B (H3F3B), Gene Structure Splicing Isoforms ClustalW Aligment B Softuare ‘érimer Design |

which encode an identical protein despite differences in gene and promoter sequences. Somatic mutations in Conservation Splign ' v i 6 /

these genes were reported in human cancers such as chondroblastoma, osteosarcoma, giant cell tumor of bone, ‘ ‘ ‘ e |

epithelial ovarian cancer, and pediatric gliomas. In both human and zebrafish, these are single copy genes. , . |

Because zebrafish has been validated as model to study human diseases, we investigated the genomic Sequence Transcript Sequence Protein Sequence TFs Regulating qPCR
Conservation Conservation Conservation H3f3a transcription

organization and the possible occurrence of alternative splicing of the zebrafish ortholog of human H3F3A.
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Comparative H3F3A promoter analysis between (A) Danio rerio and (B) Homo sapiens. Several putative transcription factors binding motifs found by Genome arches
Browser Gateway and identified with TFBIND tool. The numbering is related to the translation start site. In zebrafish, minimal score for transcription factors AP2, h3f3a relative expression in zebrafish tissues (A) and in developmental stages (B). Expression was measured by qPCR in zebrafish adult tissues and related
E2F, EGR1, NFY, ETS, YY1 and USF was 0.85 and for STAT1 was 0.75. In human, minimal score for transcription factors E2F, EGRT, NFY, ETS, YY1 and USF to levels of B -actin gene. Data are expressed as mean + SD. h3f3a is more expressed in the brain and in the initial developmental stages of zebrafish.

was 0.85, for STAT1 was 0.80 and for AP2 as 0.90.
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Through bioinformatic analysis we show that zebrafish h3f3a shares the same gene structure and protein-coding sequence
as its human ortholog, the main differences corresponding to different 5’non-coding exons, resulting in different sized
transcripts derived from distinct promoters. Interestingly, and despite the observed differences in promoter regions, we
identified in zebrafish similar putative binding sites for transcription factors known to regulate human H3F3A. Since histones
are crucial to maintain/regulate chromatin structure/function, their protein structure is transversal to all eukaryotic organisms.

The differences identified in the 5' UTR regions of the different transcripts, both in human and in zebrafish, are likely to be Acknowled gem ents
associated with their tissue or cell-specific regulation, in both normal and pathological conditions, a possibility that should be | | | | |
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