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Background and Aim: Alternative splicing represents an important mechanism by which 
a eukaryotic organism diversifies the products from each single gene and aid a further 
layer to the network of gene regulation [1]. Fragile X mental retardation 1 gene (FMR1), 
the disease-determining gene of fragile X syndrome (FXS), which encodes the fragile X 
mental retardation protein (FMRP), is one of first human genes having the most abundant 
spliced products [2-6], with up to 20 FMRP isoforms being found before us [2]. The 
present study aims to further identify more spliced variants from FMR1 gene in human 
peripheral blood, and the significance of single-gene transcriptome would be discussed.  
Methods and Algorithms: RT-PCR and clone-sequencing technology was employed to 
detect the types of alternatively spliced products in the peripheral blood from 10 normal 
individuals and their expression abundance was analyzed. Bioinformatics to analyze the 
splice sites and predict the structure of new splice isoforms was carried out by visiting 
the corresponding open-source servers. Potential functions of a splice isoform were 
initially studied by its lentiviral vector-based over-expression in HEK293T cells, 
followed by tracking the expression patterns of relevant genes.  
Results: A total of 50 alternatively spliced products, including 27 novel ones, were 
identified from 505 recombinant plasmids of PCR product. The alternatively spliced 
products with the highest abundance are ISO 17 and ISO 7, both of which involve exon 
12 skipping, followed by ISO 1 (containing the full-length sequence of the coding 
region) and ISO 13 (using the second acceptor site of exon 17), while the frequency of 
other types of spliced products is less than 5.0 % (Fig. 1).The novel alternatively spliced 
variants identified in this study involved the skipping of exons 3, 4, and 11, insertion of 
30bp and 87bp sequences from the middle of intron 7, and 46 bp and 140bp sequences 
from the middle of intron 9. Bioinformatics analysis of the splice sites was performed, 
justifying the splicing of these vatiants. The structure of three novel spliced isoforms 
ISO51-ISO53 was predicted by I-TASSER server, showing that the intracellular location 
of truncated FMRP protein encoded by the novel transcripts was  
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altered. Over-expression of one novel FMRP isoform encoded by a spliced transcript 
with the insertion of the 46bp from amid intron 9 of human FMR1 gene demonstrated 
that xCT might be a new interacting protein of FMRP. 
 

 

 

 

 

 

 

 

 

Fig. 1. Expression abundance of spliced variants from human FMR1 gene in peripheral blood 

 

Conclusion: This study not only enriched our understanding of the complexity and 
diversity of alternative splicing of FMR1 gene, but also laid the foundation for exploring 
the effects of alternative splicing on the function of FMRP and the pathogenesis of FXS. 
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