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Abstract: Alternative splicing is an important mechanism in regulating eukaryotic gene expression during
post-transcriptional processing as it generates numerous transcripts from a single protein-coding gene, which
largely increases the use of genetic information. Researches showed that alternative splicing was highly
relevant to human diseases. Wrong splicing patterns could cause disease, contribute to disease severity and
susceptibility, and even cause cancer directly. Research progress of bioinformatics in alternative splicing
regulation mechanism and disease was summarized.
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Fig.1 Main patterns of alternative splicing

Black boxes mean exons, gray boxes mean introns; fold lines mean splicing, up-fold lines mean the sites of constitutive
splicing, and down-fold lines mean the sites of alternative splicing.
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Table 1 Patterns and percentage of alternative splicing

Patterns of alternative splicing Proportion/ (%)
Intron retention 1
Alternative 3’ splice site 16
Alternative 5 splice site 15
Exon skipping 35
Mutually exclusive exons 4
Alternative initial exon 13

Alternative last exo 8
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Table 2 Information about genetic diseases on the web

General information about alternative splicing

http: //www.eurasnet.info/

Familial dysautonomia

Substances that influence alternative splicing
Tauopathies

Hutchinson-Gilford progeria syndrome

Spinal muscular atrophy
Prader-Willi syndrome

Myotonic dystrophy

Medium-chain acyl-CoA dehydrogenase (MCAD) deficiency Myotonic dystrophy

Frontotemporal lobar dementias/-amyotrophic lateral sclerosis

http://www.familialdysautonomia.org/
httpfwwwootgemr.ua.ac.be/ ADMutations/

httpfwwwodsupport.org/mead_fam.htm
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Table 3 Cancer caused by alternative splicing

Gene Splice variant

Cancer type

Survivin/**)

FHIT#%] Aberrant transcripts
AIB11%] Isoform lacking exon 3
VEGF! Isoforms lacking exon 6

Actinin 41!
Cathepsin B!
RON'™!

Variant Va
Certain isoforms

RonA165 RonA160 RonAl55

Survivin 2B with pro-apoptotic properties

Breast carcinoma and late stage or metastatic gastric cancer
Gastric, cervical, thyroid and testicular germ-cell tumours
Breast cancer

Non-small cell lung cancer

Small cell lung cancer

Colon cancer

Colorectal carcinoma
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