Structure, gene expression and production of recombinant
follistatin from the marine fish Sparus aurata
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ABSTRACT. - This work describes the cloning of follistatin (FST) cDNA from the gilthead sea bream Sparus aurata
(saFST), the expression of FST gene during development and in various tissues including gonads. In addition, recombinant
sea bream FST was expressed and purified from medium of CHO-K1 cells.
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Introduction

Follistatin (FST) is an activin-binding protein that pre-
vents activin from binding to its receptor and neutralizes its
activity. FST also binds other members of the transforming
growth factor-B (TGF-R) superfamily. The aim of this study
was to clone and characterize FST from fish, study its expres-
sion and produce recombinant FST in order to raise anti-fish
FST antibodies for future studies on reproduction and
growth.

Methods

Sparus aurata FST (saFST) was cloned from 7-day lar-
val RNA using RT-PCR, 3’RACE and 5’RACE. Gene
expression of FST was determined by RT-PCR using total
RNA from embryos, larvae and tissues. Recombinant saFST
was produced in CHO-K1 cells using a construct of saFST
precursor, cloned in pcDNA3.1(+)/myc-His A vector. The
same construct was injected to muscles of S. aurata fry.
Recombinant saFST production was assessed by Western
blot and immunohistochemistry using anti-Myc antibodies.

Results and discussion

A full-length cDNA coding for saFST was cloned from
7-day larval RNA. It contains the N-terminal domain and
three FST domains as described for human FST (Sidis ez al.,
2001). Amino acid sequence of mature saFST shows 81-91%
identity with FSTs from other fish species, amphibians, avians
and mammalians. The mature protein is 290 amino acids long,
similar to other fish FSTs and the short isoform of Xenopus
FST but longer by 2 residues than mammalian FST288.
Ontogeny of FST expression revealed the presence of FST
transcripts throughout larval development and also in embryos
12 h post-fertilization. FST is expressed in several adult tis-
sues including gonads, with variable levels of expression.
Western blot analysis of conditioned medium from one
CHO-K1 clone, stably transfected with pFST-myc-His, dem-
onstrated production and secretion of FST (Fig. 1) with appar-
ent molecular weight similar to that reported for recombinant
human Myc-tagged FST288 (Sidis et al., 2006). Recombinant
saFST was also detected by immunohistochemistry, using

anti-Myc antibody, in S. aurata muscle fibres injected with
pFST-myc-His DNA.

Conclusions

The structure of saFST is highly conserved compared to
FSTs from other vertebrates and the mature saFST is highly
homologous to that of fish, amphibian, avian and mammali-
an FSTs. Presence of FST in S. aurata embryos confirms its
role during vertebrate embryonic development. Recom-
binant fish FST is produced both in transfected mammalian
cells and in situ by muscle fibres of fish injected intra-mus-
cularly with the DNA construct.
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Figure 1. - Western blot analy-
sis of recombinant Myc-
tagged Sparus aurata FS
(saFsS). Proteins in conditioned
medium from one clone of
CHO-K1 cells, stably express-
ing recombinant saFS, were
separated on 12% SDS-PAGE,
transferred to nitrocellulose
membrane and immuno-
reacted with anti-myc mono-
clonal antibody. Visualization
was achieved by using chemi-
luminescence.
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