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Editorial

Alternative Splicing (AS) occurs in the majority of human genes
with high tissue specificity and is an effective way to increase protein
diversity [1]. Literatures indicated that more than 90% of human
genes have AS isoforms [2] and the majority of AS involved in
genomic evolution, physiological development and pathogenesis [3].
For example, the AS isoform Stat3f contributed to constitutive Stat3
activation in oncogenesis [4], and the AS isoforms could increase the
sensitivity of G-protein dependent calcium channels which involved
in pain control [5]. It has been proposed that the process of AS and
related isoforms of a certain gene is highly involved in selective cell
death such as that in neurodegenerative disorders, which is termed
antagonistic pairing model [6]. Previous studies have suggested that
the expression of AS isoforms were tissue specific [7,8] which indicates
the specific regulation of trans-acting factors in different tissue
and even different cells. Splicing is processed by a complex named
spliceosome and more than 200 human genes are involved in the
function of spliceosome [1,9]. Interestingly, these spliceosome related
genes also have AS isoforms themselves [1]. A well-studied example
is receptor for advanced glycation end products (RAGE), which is a
member of immunoglobulin (Ig) super family, normally located on
cytoplasm membrane, has multiple AS isoforms [7,8]. This receptor
binds to multiple ligands including B-amyloid (AB), calgranulin,
high-mobility group box-1 (HMGB1) and DNA fragments to trigger
immune response and inflammatory signaling pathways that associate
with neurodegeneration, diabetic pathogenesis and vascular disorders
[10-12]. Recent study indicated that the expression of AS isoform
RAGEA and sRAGEA were even brain-region specific (different
cells of same tissue). It’s clear that RAGEA and sSRAGEA expressed
at different levels in different brain regions including hippocampus,
inferior parietal, superior mid temporal gyrus and cerebellum. Such
specificity indicated comprehensive roles of these AS isoforms in
physiological and pathological processes especially in aging and
aging associated conditions. Previously the cerebellum was regarded
as a relatively neglected area in neurodegenerative brain, here for the
cerebellum in Alzheimer’s Disease (AD) subjects showed significant
lower sSRAGEA level than that in control subjects. Indeed, synaptic
study indicated the cerebellum region in AD had different behavior
from other regions like hippocampus and superior temporal gyrus
[13] but increased evidence indicated the involvement of cerebellum

in neurodegeneration [14]. More importantly, the expression of
RAGEA and sRAGEA were associated with pathological conditions,
both of them showed lower expression levels in multiple brain regions
of AD subjects compared with control subjects [6]. Certainly the
decreased expression of RAGEA and sSRAGEA might not be the causal
factors of neuro degeneration, the tight association between AD and
the expression levels of RAGEA and sRAGEA elucidated the highly
involvement of RAGEA and sRAGEA during neurodegeneration in
regard to the pivotal role of RAGE signaling in neurodegeneration
[15,16]. Thus the question should be asked is, how does these AS
isoforms involve in neurodegenerative processes?

RAGEA had a deletion in the intracellular domain which may
significantly change the normal interaction in signal transduction
[15]. sSRAGE had been reported as an decoy to regulate the signal
transduction of fulllength RAGE and may play a protective rolein early
stage of neurodegeneration with decreased expression in AD patients
[17,18]. sSRAGE was proposed to antagonize the RAGE inflammation
signaling by binding to the ligands and reduce their circulating
concentration [19]. Similarly, RAGEA may also bind ligands without
delivering the signals into cytoplasm due to the deletion of 16 amino
acids in intracellular domain. So the decreased expression of RAGE
as well as SRAGE in AD may result in impaired regulation of RAGE
signaling. The AS isoform sRAGE had a lower expression level in
AD subjects and could work as another regulatory isoform to deal
with RAGE signaling: binding to different ligands and/or binding to
ligands in different way in extracellular space due to the deletion in C2
domain. Loss of SRAGE in AD brain might interrupt the regulatory
machinery of normal RAGE signaling. We propose that AS isoforms
in genes like RAGE are produced in antagonistic pairs and regulate
the gene function to keep the balance, and the pairing setting might
be varied in different tissues, which harmonizes its tissue specificity.
The pairs of RAGE/RAGE, and sRAGE/sRAGE in this study could
be explained with this hypothesis. In fact, such pairing examples
could be found in many genes [20-23]. For example, p53 is a well-
documented tumor suppressor gene and one of the p53 AS isoforms
antagonistically regulated the function of normal p53 [24]. Synuclein
a (SNCA) is a protein interacting with membrane phospholipids and
promote the assembling of SNARE complex [25]. It have multiple AS
isoforms in human cell especially nervous cells. SNCA and its’ AS
isoforms are involved in the pathogenesis of Parkinson’s Disease (PD)
and Dementia with Lewy body. One AS isoform SNCA-126 misses
exon 3, has elevated expression level in substantia nigra region in PD
patients compared with control subjects. Coincidently the expression
of SNCA AS isoforms are also brain region specific [25]. These facts
could fit in the antagonistic pairing model, and the pairing setting
meets the yin-yang theory which can explain the balanced regulation
of gene expression and protein function, interruption of such balance
and regulation will result in pathogenesis. Due to the individual
profiles of AS expression pattern in individual cells, the selective cell
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death (such as neurons in hippocampus of AD brain and neurons in
substantial nigra of PD brains) could be well explained.
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