
Peptides 26 (2005) 1278–1282

Short communication

Human sorbin is generated via splicing of an alternative
transcript from the ArgBP2 gene locus
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Abstract

We demonstrate that the human sorbin polypeptide is generated via splicing of an alternative transcript from the ArgBP2 gene locus.
Previous studies have demonstrated that the central 139 amino acid region of the porcine sorbin polypeptide exhibits 95% homology to part
of the human ArgBP2 protein. Yet neither the sorbin N- nor C-terminus has been identified in ArgBP2 or any other protein to date. Using

pliced to the
rbin cDNA

or
iden-
any

RF)

leic
locus

mic
ating
cript
alies
nce
e de-
e
m its’
, ex-

net-
computational analysis, we locate the sorbin N- and C-termini in the human ArgBP2 gene locus, and demonstrate that they are s
5′ and 3′ ends of the 95% homologous region. In addition, several sequence anomalies were identified in the putative human so
(AF396457). Thus, a revised human sorbin nucleotide sequence is proposed.
Published by Elsevier Inc.

1. Introduction

Sorbin was first identified as a 153 amino acid C-
terminally amidated polypeptide (17.5 kDa) from the porcine
upper intestine[11]. This protein has been found in a vari-
ety of tissues including porcine stomach, pancreas, and the
enteric nervous system[4]. The biological activity of sorbin
is mimicked by application of the amidated C-terminal hep-
tapeptide (PVTKPQA-NH2) alone, demonstrating increased
water and electrolyte absorption in the intestine[3,11], as
well as decreased VIP- and cholera toxin-induced secretion
[8,9].

The porcine sorbin polypeptide exhibits 86% homology
to a portion of the human ArgBP2 adaptor protein (trans-
lated mRNA sequence NM021069, version NM021069.2),
suggesting that it might be generated via proteolytic cleav-
age or splicing of an alterative transcript from the ArgBP2
gene locus[6]. The homology between sorbin and ArgBP2
is particularly evident in the central 139 amino acid residues
of sorbin, which exhibits 95% sequence identity to the trans-
lated ArgBP2 mRNA sequence, and is referred to here as the
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“sorbin/ArgBP2 core” (Fig. 1). However, neither the N- n
the C-terminal peptide sequences of sorbin have been
tified in an extant human ArgBP2 protein sequence, or
ArgBP2 mRNA/cDNA deduced open reading frame (O
[13].

In this study, we have conducted data mining of nuc
acid sequence databases to examine the ArgBP2 gene
within chromosomal region 4q35.1 and identified geno
sequences encoding the sorbin N- and C-termini, indic
that human sorbin is spliced from an alternative trans
from the ArgBP2 gene locus. In addition, several anom
were identified in the putative human sorbin cDNA seque
(AF396457, version AF396457.1), a nucleotide sequenc
duced from a PCR amplicon sequence[13]. Subsequently, w
propose a revised sequence for human sorbin and confir
existence from a previously sequenced, but unidentified
pressed sequence tag.

2. Materials and methods

All similarity searches were conducted using the Inter
based Basic Local Alignment Search Tool (BLAST)[1]
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Fig. 1. Porcine sorbin polypeptide homology with the human ArgBP2 adaptor protein: (a) depicts a region exhibiting 95% homology between the porcine
sorbin polypeptide sequence and the human ArgBP2 adaptor protein (translated from NM021069 mRNA), which is referred to as the sorbin/ArgBP2 core; (b)
displays the exons of the sorbin/ArgBP2 core within the ArgBP2 gene locus on the contiguous genomic sequence NT022792 (version NT022792.17).

formation (NCBI) [15]. Utilized versions of the BLAST
program include the nucleotide–nucleotide BLAST search
(blastn) and the protein query versus translated database
search (tblastn). Unless otherwise noted, nucleotide searches
were conducted with a statistical significance threshold (E-
value) of 10 and a minimum word size of seven characters.
Protein query versus translated database searches were com-
pleted with anE-value of 100000, a minimum word size of
three characters, a PAM30 substitution matrix, and a gap in-
sertion and extension penalty costs of nine and one, respec-
tively.

The databases queried with the BLAST program con-
sist of the following: (1) the “nr” database which con-
tains sequence submissions from GenBank, the European
Molecular Biology Laboratory, and the DNA Data Bank of
Japan[14]; (2) the human chromosome sequence database
[5]; (3) the EST database available through GenBank[14];
and (4) human whole-genome-shotgun (WGS) sequences
[12].

3. Results

A BLAST (tblastn) search was conducted using the
porcine sorbin N-terminal query sequence (MRAATPLQ)
against the human chromosome sequence database. There
were a total of 148 hits across the human genome with anE-
value of 1000 or less. Six of these hits were on chromosome
four with one specifically in the ArgBP2 gene locus. The hit
detected in the ArgBP2 gene locus (MKATTPLQ) demon-
strated 75% amino acid homology to the porcine sorbin
N-terminus sequence. The nucleotide sequence correspond-
ing with the hit (24mer) was located 3888 nucleotides up-
stream from the sorbin/ArgBP2 core and includes 5′-GU-
AG-3′ splicing motifs flanking the ends of the 3888 base
region (Fig. 2a). Moreover, the 24mer exhibited 100% iden-
tity to the N-terminus of the putative human sorbin cDNA
sequence AF396457 (Fig. 2b).

Another BLAST (tblastn) search was conducted using
the porcine sorbin C-terminal query sequence (VTKPQA)
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ene locus (from genomic sequence NC000004, version NC000004.9) to
strates the arrangement of the ArgBP2 gene locus that correspondsiced
irwise alignment of the N-terminal coding sequence detected in the
tative human sorbin N-terminal coding sequence (AF396457).
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Fig. 3. Human sorbin C-terminal coding sequence in the ArgBP2 gene locus: (a) illustrates the arrangement of the ArgBP2 gene locus that corresponds to
the spliced sections of the sorbin C-terminus and 3′ end of the sorbin/ArgBP2 core; (b) pairwise alignment of the C-terminal coding sequence detected in the
ArgBP2 gene locus (from genomic sequence NC000004, version NC000004.9) to the putative human sorbin C-terminal coding sequence (AF396457).

Fig. 4. BLAST query sequence used to probe the human EST database for sorbin-like transcripts: (a) N-terminus nucleotide sequence combined with the 5′
end of the sorbin/ArgBP2 core; (b) C-terminus nucleotide sequence combined with the 3′ end of the sorbin/ArgBP2 core.

against the human chromosome sequence database. This
search resulted in 1513 hits overall including 84 hits on chro-
mosome four and one hit specifically in the ArgBP2 gene
locus. This hit within the ArgBP2 gene locus demonstrated
100% homology to the query sequence. The nucleotide se-
quence corresponding with the hit (18mer) was located 596
bases downstream from the 3′ end of the sorbin/ArgBP2
core; and this 596 base region contained 5′-GU-AG-3′ splic-
ing motifs flanking its’ ends (Fig. 3a). However, compari-
son between the 18mer detected in the ArgBP2 gene locus
and the AF396457 C-terminal nucleotide sequence demon-
strated only 52% sequence similarity (Fig. 3b). In addi-
tion, AF396457 codes for a GRR sequence following the
C-terminal heptapeptide, whereas the 18mer is followed by a
serine codon and a stop codon, respectively (TCCTGA). An
attempt was made to identify the gene locus of the AF396457
C-terminal nucleotide sequence in order to reconcile these
differences. A series of BLAST searches (blastn) were con-
ducted using varying lengths of the AF396457 nucleotide
sequence with anE-value threshold of 1000, but no hits
were detected with over 78% similarity for any of the in-
put query sequences, other than the AF396457 sequence
itself.

In order to demonstrate that both the identified N-terminal
24mer and C-terminal 18mer are actually spliced to the
sorbin/ArgBP2 core, we conducted a follow-up BLAST
( he N-
t 2

core (Fig. 4a), as well as the C-terminus coding 18mer in con-
junction with the 3′ end of the sorbin/ArgBP2 core (Fig. 4b).
The result was detection of 12 hits with over 97% sequence
identity to the N-terminal 24mer and sorbin/ArgBP2 core
combination, and six separate hits with over 95% similarity
to the C-terminal 18mer and sorbin/ArgBP2 sequence com-
bination. Of these total 18 hits, one EST (BF675132, ver-
sion BF675132.1) isolated from prostate tissue as part of the
mammalian gene collection contained the N-terminal 24mer,
the sorbin/ArgBP2 core, and the majority of the C-terminal
18mer. Insertion of two gaps into this sequence to correct for
likely sequencing errors provided a revised human sorbin se-
quence with an ORF that codes for a human polypeptide with
93% homology to the porcine sorbin polypeptide (Fig. 5a
and b).

4. Discussion

We conclude that human sorbin is spliced from an alter-
native transcript from the ArgBP2 gene locus. The sorbin N-
and C-terminal coding regions were identified upstream and
downstream of the sorbin/ArgBP2 core, respectively. In addi-
tion, we identified an EST (BF675132) that contains the entire
sorbin open reading frame including the N-terminal 24mer,
the sorbin/ArgBP2 core, and most of the C-terminal 18mer.
T s are
a

tblastn) search using a continuous query sequence of t
erminal coding 24mer and the 5′ end of the sorbin/ArgBP
his demonstrates that the N- and C-terminal sequence
ctually spliced to the sorbin/ArgBP2 core in vivo.
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Fig. 5. Previously unidentified human sorbin transcript: (a) the EST BF675132 nucleotide sequence and the corresponding translated amino acid sequence
which contains the human sorbin N-terminus, sorbin/ArgBP2 core, and the majority of the C-terminus; (b) the amino acid sequence from the porcine sorbin
polypeptide and the translated EST BF675132 exhibit 93% homology.

There were several differences between the sorbin C-
terminal 18mer identified in the ArgBP2 gene locus and
that of the AF396457 C-terminal sorbin coding sequence de-
posited in GenBank by Wahbi et al. It is likely that these
discrepancies are due to sequence errors in the AF396457
GenBank submission, since no sequences with significant
similarity were detected in the human genome, and evalua-
tion of the translated putative human sorbin cDNA sequence
published by Wahbi et al. (2001) demonstrated numerous
dissimilarities to the corresponding translated AF396457 se-
quence. This includes several random sequence fragments
in the AF396457 submission that were not published in the
Wahbi et al. predicted human sorbin peptide sequence, which
subsequently caused a shift in the AF396457 ORF of the
sorbin C-terminal region.

Location of the human sorbin C-terminus was an espe-
cially significant finding of this study, since it is critical for
sorbin’s biological activity. We found that the C-terminal cod-
ing 18mer from the ArgBP2 gene locus is succeeded by a
serine codon and a stop codon, respectively, rather than by a
glycine residue, the essential amino acid required by pep-
tidylglycine �-hydroxylating monooxygenase (PHM) and
peptidyl-�-hydroxyglycine�-amidating lyase (PAL) to com-
plete a peptidyl amidation reaction[2,7,10]. Thus, it seems
likely that the sorbin C-terminus in humans is not amidated.
It may naturally exist in the serine-extended form in humans.

Alternatively, a novel enzyme(s) may exist that utilizes a ser-
ine residue in an amidation reaction, although there is cur-
rently no precedent for this possibility.

This study emphasizes the importance of utilizing all avail-
able genomic and expressed sequences in the search for novel
bioactive peptides and their precursors. Clone sequence val-
idation is essential and results in more accurate comparisons
of cross-species sequence conservation and improved projec-
tions of biological function.
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