





Ovarian ESTs from previtellogenic coho salmon

events (e.g., caspases). Little is known about the function of
requiem, a zinc finger gene required for apoptosis in at least
some cell types, and clusterin, a glycoprotein that appears to
be involved in many biological processes, including apopto-
sis, where it may be anti-apoptotic.

Although ovarian tissue used for this library was enriched
for follicle/interstitial cell transcripts, many oocyte related
transcripts were also identified, such as zona pellucida pro-
teins (e.g., ZPC2), cortical alveoli components (e.g., lectins),
and proteases/anti-proteases (e.g., cathepsins, ovarian
cysteine protease inhibitor). We would expect that zona pel-
lucida and cortical alveoli related mRNAs would be abun-
dant through oocyte growth. Indeed, during this period the
zona pellucida is rapidly expanding and the ooplasm fills
with glycoprotein-rich cortical alveoli that are important to
the fertilization response. Previous studies have demonstrat-
ed that these transcripts, as well as those encoding some
cathepsins are profuse in previtellogenic and early vitello-
genic follicles (Patifio and Sullivan, 2002). This is consistent
with the high number of clones for these genes observed here
(Tab.T).

Late in the cortical alveolus stage and prior to significant
yolk incorporation, lipid droplets begin to accumulate within
the oocytes. The origin and composition of this lipid is
unknown. However, it is believed that plasma lipoproteins,
such as very low-density lipoprotein (VLDL), may act as a
substrate for ovarian lipolysis leading to lipid deposition in
the oocytes (Patifio and Sullivan, 2002). We observed sever-
al ESTs related to lipid metabolism, such as lipoprotein
lipase (LPL) and apolipoprotein E (apoE). LPL cleaves fatty
acids from plasma lipoproteins and thus facilitates lipid
deposition. In the European sea bass, high ovarian LPL gene
expression and activity coincided with the appearance of
oocyte lipid inclusions (Ibéfiez et al., 2003). Here we
observed ESTs for LPL prior to the lipid droplet stage. Thus,
mounting evidence suggests that LPL may play a role in
oocyte lipid incorporation. Also noteworthy is the EST for
apoE, a lipid binding protein that mediates recognition and
internalization of plasma lipoproteins by cell surface recep-
tors. ApoE was identified 10 years ago in zebrafish embryos
(Babin et al., 1997). However, little is known about its role
in the fish ovary.

ESTs corresponding to the two components of the matu-
ration-promoting factor (MPF) in fish were identified: cdc2
kinase and cyclin B (Patifio and Sullivan, 2002). MPF acts at
the G2/M transition of the cell cycle to initiate final matura-
tion and resumption of meiosis. Based on the limited infor-
mation we have, it is unclear whether cyclin B1, identified
here, or another cyclin isoform (i.e., cyclin B2) may serve as
the cyclin component for the MPF in coho salmon. In any
case, it is interesting that these genes are expressed well
before resumption of meiosis.
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Conclusions

This research sheds light on genes expressed during pre-
vitellogenic oocyte growth and provides tools for future can-
didate gene studies. The results demonstrate the utility of
follicle/interstitial cell enrichment approaches for obtaining
important regulatory genes from ovarian cDNA libraries.
The ESTs reported here are the first to be submitted to Gen-
Bank for coho salmon and though limited ESTs were
sequenced, a number of key reproductive genes were
revealed, as well as some recently discovered genes that had
not previously been associated with previtellogenic growth.

Acknowledgements. - We thank G.W. Goetz for bioinformatics
and B. Gadberry and P. Parkins for fish care. Funded by NOAA’s
Oceans and Human Health Initiative, Capacity Development Grant
to PS.

References

BABIN PJ., THISSE C., DURLIAT M., ANDRE M., AKIMENKO
M.A. & B. THISSE, 1997. - Both apolipoprotein E and A-I
genes are present in a nonmammalian vertebrate and are highly
expressed during embryonic development. Proc. Natl. Acad.
Sci. USA, 94: 8622-8627.

CAMPBELL B., DICKEY J., BECKMAN B., YOUNG G.,
PIERCE A., FUKADA H. & P. SWANSON, 2006. - Previtello-
genic oocyte growth in salmon: Relationships among body
growth, plasma insulin-like growth factor-1, estradiol-17beta,
follicle-stimulating hormone and expression of ovarian genes
for insulin-like growth factors, steroidogenic-acute regulatory
protein and receptors for gonadotropins, growth hormone, and
somatolactin. Biol. Reprod., 75: 34-44.

GOETZ FW.,ILIEV D.B., McCAULEY L.AR., LIARTE C.Q.,
TORT L.B., PLANAS J.V. & S. MACKENZIE, 2004. - Analy-
sis of genes isolated from lipopolysaccharide-stimulated rain-
bow trout (Oncorhynchus mykiss) macrophages. Mol. Immu-
nol.,41: 1199-1210.

IBANEZ A.J., PEINADO-ONSURBE J., SANCHEZ E. & F.
PRAT, 2003. - The role of lipoprotein lipase (LPL) in the incor-
poration of neutral lipids into the oocytes of the European sea
bass (Dicentrarchus labrax L.) during gonadal development.
Fish Phys. Biochem., 28: 291-293.

LANGENAU D.M., GOETZ F.W. & S.B. ROBERTS, 1999. - The
up-regulation of messenger ribonucleic acids during 17alpha,
20beta-dihydroxy-4 pregnen-3-one-induced ovulation in the
perch ovary. J. Mol. Endocrinol., 23: 137-152.

LOH Y.H., CHRISTOFFELS A., BRENNER S., HUNZIKER W.
& B. VENKATESH, 2004. - Extensive expansion of the clau-
din gene family in the teleost fish, Fugu rubripes. Genome Res.,
14: 1248-1257.

LUCKENBACHJ.A.,ILIEV D.B.,, GOETZ F.W. & P. SWANSON,
2008. - Identification of differentially expressed ovarian genes
during primary and early secondary oocyte growth in coho
salmon, Oncorhynchus kisutch. Reprod. Biol. Endocrinol., 6:
2.

PATINO R. & C.V. SULLIVAN, 2002. - Ovarian follicle growth,
maturation, and ovulation in teleost fish. Fish Physiol. Bio-
chem., 26: 57-70.

SAWATARI E., SHIKINA S., TAKEUCHI T. & G. YOSHIZAKI,
2007. - A novel transforming growth factor-f superfamily
member expressed in gonadal somatic cells enhances primordi-
al germ cell and spermatogonial proliferation in rainbow trout.
Dev. Biol., 301: 266-275.

Cybium 2008, 32(2) suppl.



