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Background. Increasing evidence from numerous research studies in internal medicine shows that adipocytes and
adipokines are involved in primary inflammatory processes and disease. CORS-26 (collagenous repeat- containing
sequence of 26 kDa protein) is a newly discovered adipokine of the C1q/TNF molecular superfamily C1q/TNF-related
protein-3 (CTRP-3) secreted, inter alia in murine monocytes and adipocytes and in human adipocytes. Reported
recently as a gene product of adipocyte differentiation, it shares structural similarity with the adipocyte, adiponectin.
CORS-26 is much less known than other adipocytes such as leptin and resistin. Knowledge of its various functions
has clinical and therapeutic implications especially in relation to obesity and the metabolic syndrome.

Aims. This review aims to provide current knowledge of this adipokine.

Methods. Review; sources were scientific biomedical databases Medline/PubMed, BioMedCentral, Google Scholar,
Ovid, ProQuest from to 1998 to 2009.

Conclusion. CORS-26 is an adipokine that regulates the secretion of other adipokines. Its effects on adipokine se-
cretion are most probably independent of PPAR-y. As CORS-26 up-regulates adiponectin secretion, it may be involved
in metabolic and immunologic pathways. The effect of recombinant CORS-26 on insulin signaling in the presence of
the metabolic syndrome needs to be investigated to further evaluate the physiological and pathophysiological role of

this protein.

INTRODUCTION

Human and murine CORS-26 (collagenous repeat-
containing sequence of 26 kDa protein, also known as
Cartonectin, Cartducin, CTRP3 (C1q/TNF-related pro-
tein 3) and CIATNF3 (Complement C1q tumor necrosis
factor-related protein 3) is a 246 amino acid sequence
protein with secretory signal peptide, collagenous region
and globular C-terminal domain. It circulates in a high
molecular weight form in plasma and it is converted to
a lower molecular weight form by the denaturing condi-
tions of the systemic circulation'. It is an assumed paralog
of adiponectin. Adiponectin comprises 244 amino acids
containing a short noncollagenous N-terminal domain
followed by a collagen-like sequence with 22 perfect
Gly-X-Pro motifs!. This collagen domain is followed by
a C-terminal globular domain that forms the so-called
“bouquet of flowers” structure of the oligomerization
complex with striking homology to the complement
component C1q. The open reading frame of CORS-26
predicts a polypeptide sequence of 246 amino acids cor-
responding to a calculated molecular mass of 26 kDa.
The presence of a signal peptide of 22 amino acid resi-
dues with a predicted cleavage site at Cys 22 suggests that
CORS-26 is a secretory protein like adiponectin'-3.

The C-terminal globular domain is homologous to com-
plementClq, and is thought to be a functional domain
that may interact with other proteins or receptors.

The murine gene encoding this protein was cloned by
Maeda et al.* in 2001 and the approved gene symbol is
CI1QTNF3(ref.h).

The human homolog of the mouse CORS-26 gene has
also been identified and mapped to the chromosome lo-
cus 5p13.2-13.1 which is close to the locus of the growth
hormone receptor (GHR) gene (5p13.1-12)%35.

CORS-26 EXPRESSION

CORS-26 mRNA expression has been found in hormo-
nally differentiated 3T3-L1 cells*. Whereas adiponectin is
exclusively expressed by adipocytes, CORS-26 mRNA is
also detected in cartilage, kidney, colon, small intestine,
placenta, lung, spleen, fibroblasts, human monocytic and
dendritic cells*®. In addition, strong CORS-26 mRNA ex-
pression has been found in osteosarcoma, chondroblas-
toma and giant cell tumors>3*.
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CORS-26 EFFECTS

CORS-26 in the regulation of osteosarcoma cells

Because the murine gene on chromosome 15A2 maps
to a linkage locus for two animal models of arthritis (pro-
teoglycaninduced arthritis and murine Ipr-mutation/lpr
arthritis) and because the human gene locus on chro-
mosome 5p13 is affected by chromosomal imbalances
in the presence of osteosarcoma, a putative function of
CORS-26 in the development of mesenchymal tissue can
be assumed. In this context, it is important to note that
human CORS-26 mRNA is up-regulated in osteosarcoma
cells. These data also indicate a role for CORS-26 in the
context of mesenchymal tissue development and in the
pathogenesis of bone and skeletal diseases®. Akiyama et
al.” have reported that stimulation of osteosarcoma cells
by CORS-26 promotes tumor cell growth but not migra-
tion in vitro. Osteosarcoma tumor growth is associated
with activation of the ERK1/2 signaling pathway’.

CORS-26 effect on chondrogenesis and cartilage
development

CORS-26 has been shown to be a novel growth fac-
tor that plays an important role in regulating both chon-
drogenesis and cartilage development (CORS-26 gene
is predominantly expressed in growth plate cartilage)>®.
Skeletal development requires condensation of multipo-
tential mesenchymal cells in order to differentiate into
various cell types. One such process is the formation of
chondrocytes from undifferentiated mesenchymal cells.
Chondrocytes then continue to grow by proliferation,
maturation, and matrix deposition under the regulation
of several hormones and growth factors.

Although the CORS-26 gene is known to be expressed
predominantly in growth plate cartilage, localization of
its transcripts in this tissue is still unclear. CORS-26 tran-
scripts were localized in proliferative zones but not in
prehypertrophic or hypertrophic zones of the epiphyseal
growth plate cartilage’.

No specific signal was detected in bone tissue and no
CORS-26 mRNA expression was observed in fibroblast-
like or osteoblast-like cells.

These findings indicate that only proliferating
chondrocytes in growth plate cartilage express CORS-26
suggesting that CORS-26 could be a useful marker for
chondrogenic precursors®.

Recombinant CORS-26 has been shown to be a growth
factor that promotes the proliferation of chondrogenic
progenitor N 1511 cells, and chondrocytic HCS-2/8 cells
in a dose-dependent manner’.

CORS-26 in the pathophysiology of the metabolic
syndrome (MS)

The location of the murine gene is very close to the
microsatellite marker D15Mit225. Some authors describe
an association between fasting glucose levels with the cen-
tromeric region on chromosome 15 near D15Mit225, with
a maximum logarithmic odds ratio score in the region
containing the CORS-26 gene’.
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An association of serum leptin levels with genomic
loci in French sibpairs suffering from obesity has been
described and a link of leptin with the region between
microsatellite markers D5S477 and D5S426 containing
the CORS-26 gene has been confirmed!?. A link for the
association of diabetes and BMI with chromosomal loci in
Pima Indians has been identified (between microsatellite
markers D5S1470 and D5S426 containing the CORS-26
gene)'l.

Because CORS-26 is specifically induced during late
adipocyte differentiation and because it stimulates the
secretion of adiponectin and resistin, a putative role in
the context of insulin resistance, type 2 diabetes and the
MS can be suspected'.

Adiponectin is a highly abundant circulating adipokine
secreted by differentiated adipocytes. It is decreased in
obese and diabetic humans and animals. It has has anti-
inflammatory and anti-diabetic effects which have been
demonstrated in numerous in vitro studies and animal
models. It forms trimers, hexamers and higher molecular
weight (HMW) complexes, and these isoforms have been
detected in sera and conditioned media of differentiated
3T3-L1 adipocytes. Recent studies indicate that the
HMW adiponectin, like CORS-26 is the active form of
the protein'?. Total circulating adiponectin is significantly
decreased in obese and diabetics patients and individu-
als at high risk of cardiovascular disease. In contrast to
leptin, adiponectin and CORS-26 like omentin are not
influenced by oral glucose load. It seems that systemic
adiponectin and CORS-26 are not influenced by acute
hyperglycemia or hyperinsulinemia'>".

CORS-26 used in concentrations ranging from 10 to
50 ug/1 was not found to stimulate leptin, interleukin-6
(IL-6) or adiponectin secretion from human adipocytes.
However, high doses of CORS-26 increased adiponectin
and leptin secretion in murine adipocytes but did not
modulate PPAR-y expression'*.

Since the receptor for CORS-26 has not yet been iden-
tified, it is possible that the specific receptor might be
expressed only in murine and not human adipocytes. As
adiponectin is a more anti-inflammatory protein and resis-
tin is a more pro-inflammatory protein, CORS-26 seems
to regulate both pro- and anti-inflammatory functions of
adipose tissue (Fig. 1).

It is important to emphasize that adipose tissue be-
comes infiltrated by significant amounts of monocytes in
the context of obesity. These monocytes are attracted by
adipose tissue-derived chemo-attractants such as mono-
cyte chemo-attractant protein-1, and these secrete pro-
inflammatory molecules that influence local adipocyte
function and insulin sensitivity. In this regard, it has
been recently demonstrated that CORS-26 is produced
by monocytic cells and exerts potent anti-inflammatory
properties by reducing IL-6 and TNF-a, most probably
through suppression of NF-kB signaling. In this manner,
adipocyte- and monocyte-derived CORS-26 might act as
a new immunomodifying molecule within adipose tissue.
Regarding insulin sensitivity, CORS-26 induces both the
anti-diabetic adiponectin and the pro-diabetic resistin.
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Fig. 1. Effects of CORS-26.

Therefore, CORS-26 might also exert profound effects
on local insulin sensitivity within adipose tissue'.

CORS-26 and the pathophysiology of neointimal
hyperplasia and restenosis following angioplasty

CORS-26 positively regulates two key steps in angio-
genesis, namely, proliferation and migration of endothe-
lial cells via distinct MAPK signaling pathways®. Recently
a novel biological role for CORS-26 in promoting vascular
smooth muscle cell proliferation in blood vessel walls af-
ter injury, has been proposed (Fig. 1) (ref.®). CORS-26 ex-
pression is up-regulated transiently. These results suggest
that CORS-26 may play an important role in the patho-
physiology of neointimal hyperplasia and restenosis fol-
lowing angioplasty?®.

CORS-26 effect on cytokine values

CORS-26 reduces IL-6 and TNF-a secretion but does
not increase IL-10 in primary monocytes cells (Fig 1).
Suppression of NF-kB signalling may explain the anti-in-
flammatory actions of CORS-26. These data demonstrate
that CORS-26 forms trimers, exerts anti-inflammatory ef-
fects and that it is expressed in monocytic cells. Therefore
CORS-26 may provide a new target for pharmacological
drugs for use in inflammatory diseases like the metabolic
syndrome?®.

METHOD OF CORS-26 MEASUREMENT

CORS-26 gene expression

CORS-26 expression was assessed using hybridization
(a method with lower sensitivity) and RT-PCR techniques
where CORS-26 mRNA was easily amplified from total
RNA isolated from cells (monocytes)>.

CORS-26 protein concentration

Qualitative analysis of CORS-26 protein was made by
imunoblot (impractical method)".

Recently immunoassay for routine quantitative de-
termination of human CORS-26 in serum/plasma was
established and evaluated®.

CONCLUSIONS

CORS-26 is a new adipokine that differentially regu-
lates the secretion of other adipokines from adipocytes.
Its effects on adipokine secretion are most probably inde-
pendent of PPAR-y mediated promoter activation. Since
CORS-26 up-regulates adiponectin secretion, it might be
involved in metabolic and immunologic pathways.

The effect of recombinant CORS-26 on insulin signal-
ing in the presence of the metabolic syndrome needs to
be investigated to further evaluate the physiological and
pathophysiological role of this protein.
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