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INTRODUCTION AND SIGNIFICANCE

THE SERINE-THREONINE PHOSPHATASE, calcineurin
(also known as PP3C, formerly PP2B) plays pivotal roles
in a wide series of key biological processes. A new family
of regulators of calcineurin (RCANs) has been shown
to modulate calcineurin activity under physiological
and pathological conditions. Unfortunately, the mem-
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bers of this family have been given some 20 different
names over the past 10 years largely because their
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function as calcineurin regulators was discovered only
recently. These diverse names have resulted in great
confusion, and still represent a barrier to advancement
in the field. In writing this paper, our goals were I) to
bring together all the previous names for members of
this RCAN family in one publication, where their
identities can be easily compared; 2) to introduce
RCAN as a rational, functional name for this gene
family; and 3) to propose a coherent nomenclature
system for the known RCAN family members, as well as
additional ones that may be found in the future.

PROPOSAL

In the interest of advancing work in the field, we
propose a unified nomenclature for the family of genes
related to the locus initially designated as human
DSCRI. The new RCAN nomenclature has been ap-
proved by both the HUGO Gene Nomenclature Com-
mittee (HGNC) and the Mouse Genomic Nomencla-
ture Committee (MGNC). Homologs, orthologs, and
paralogs of this gene, and their protein products,
should now be named “regulators of calcineurin” to
reflect the ability of most family members to bind and
regulate the protein phosphatase enzyme, calcineurin
(see Table 1). The gene names would be abbreviated as
RCAN (Rcan for mouse and rat) and their protein
products as RCAN (Rcan for rat and mouse). The

original DSCRI locus on human chromosome 21 would
be designated RCANI. Because all yeast and fungal
genes and proteins are named with only three letters
and usually a number, regulators of the calcineurin
genes would be referred to as RCNI, and the proteins as
RCNI, in these species.

The RCANI gene consists of seven exons, of which
exons 1-4 can be alternatively transcribed or spliced to
produce different mRNA isoforms. In the new nomen-
clature, two identified RCANI protein isoforms would
be designated RCANI1-1 and RCANI1-4 (see Fig. 1).
Similarly, the homologous gene locus on human chro-
mosome 6 would be designated RCANZ2 (protein iso-
forms RCAN2-3 and RCAN2-4). The family member
on human chromosome 1 would be designated RCAN3.
Orthologs from other mammalian species would follow
the same numbering scheme based on their relative
identity to these three human family members. Structural
homologues from species containing only one RCAN
family member would be named simply RCANI, with
additional numbered genes added if new loci are identi-
fied. When conversing, RCAN may be easily referred to as
“R-can” (pronounced “ar-can”). This new naming system
provides information regarding an important function of
the RCAN genes and proteins, and will make it much
easier for outside researchers to access the literature
and grasp the potential importance of these highly
conserved regulators of calcineurin signaling.

TABLE 1. A historical overview of the existing RCAN gene nomenclature

Name Source Reference Year
The RCANI gene
DSCRI Homo sapiens (1) 1995
Saccharomyces cerevisiae (2) 2000
Caenorhabditis elegans (2) 2000
Dscrl Mus musculus (3) 2000
Adapt78 Cricetulus griseus (4) 1997
Homo sapiens (5) 2001
MCIP1 Mus musculus (6) 2000
Homo sapiens (6) 2000
Calcipressinl Homo sapiens (7 [(8,9] 2000 [2003, 2003 ]
[Cspl,CALP1]
RCN1, Renlp Saccharomyces cerevisiae (10) 2000
CBP1 Cryptococcus neoformans (11) 2000
RCN-1 Caenorhabditis elegans (12) 2003
Nebula (nla) Drosophila melanogaster (13) 2003
Sarah (sra) Drosophila melanogaster (14) 2004
RCANI1 Homo sapiens (15) 2005
The RCAN2 gene
7ZAKI-4 Homo sapiens (16) 1996
Dscrlll Mus musculus (2, 3) 2000
MCIP2 Mus musculus 17) 2000
Calcipressin 2 Mus musculus (18) 2006
The RCAN3 gene
DSCRI1L2 Homo sapiens (2) 2000
Dscrll2 Mus musculus (3) 2000
RCANS3 Homo sapiens (19) 2007

Table 1 is an attempt to bring together all the published names for the RCAN family of genes to demonstrate the relationships between
family members. Only the first published use of a name (to the best of our knowledge) is referenced in each species or genus. The [Csp1,CALP1]
variations on calcipressin 1 (and their references) appear in brackets to indicate they were modifications of an existing proposed name.
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Figure 1. The intron/exon structure, transcripts, and protein products of the human RCAN genes. Overall: Note that all
structures, exon locations, and protein isoform nomenclature are based on that of the human RCAN1 gene. Genomic distances
between exons (i.e., intron sizes) are given in kilobases. RCAN1: Protein isoforms have been named based on the (human) exon
location of the translation start site. In the new nomenclature, the various RCANI transcripts corresponding to alternative first
exons would be designated RCANI-1, RCANI-2, elc., as previously proposed (31). Exons 5, 6, 7 are omitted from the mRNA
transcript and protein isoform nomenclature above. This is possible since exons 5, 6, 7 are invariant components of all
transcripts so far observed. The transcript encoding RCAN1-1 starts at exon 1 and its expression is stimulated by glucocorticoids.
The transcript encoding RCAN1-4 begins at exon 4 and its expression is controlled by oxidative stress, calcium, and calcineurin.
One long (RCAN1-1L) and one short (RCAN1-1S) version of the RCANI1-1 protein are generated due to alternative translation
initiation sites in the RCANI-I transcript. RCAN2: the system of nomenclature used for each mRNA transcript and protein
isoform is the same as that proposed for RCAN1. The RCAN2-1,3 and RCAN2-2,3 transcripts both produce the same protein:
RCAN2-3. This is because the first initiation codon lies within exon 3. It should be noted that RCAN2—-4 (but not RCAN2-1,3
or RCAN2-2,3) is up-regulated by the thyroid hormone. RCAN3: the system of nomenclature used for each mRNA transcript
and protein isoform is similar to that proposed for RCAN1. Exon 4b (an exon 4 variant lacking the first 30 bases, leading to a
product lacking 10 amino acids) makes it necessary to specify the particular exon included in the RCAN3-4b mRNA isoform.
Exon 1 has been redefined as described by Canaider e/ al. (35); the first initiation codon lies within exon 2. The originally
published name for RCAN3-2,5 was DSCRIL2-E2E5 (35), and it has been reported that proteins encoded by these mRNA
transcripts interact with cardiac troponin I (TNNI8) (35) and calcineurin (19).

THE RCAN GENE FAMILY syndrome critical region (DSCR) (20, 21). Thus, the

name “Down syndrome candidate region 1” gene (orig-
DSCR1/RCANI was first identified by the group of inally designated “critical region 1”7 gene), abbreviated
Estivill as an expressed sequence on a YAC clone from  as DSCRI, was used for the first previously unidentified
human chromosome 21 (1). The YAC clone contained  gene on this YAC clone. Although we are suggesting a
a portion of the chromosome known as the Down  new function-based nomenclature, the relationship of












