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Sexual Maturation and Vitellogenin Expression of Siberian sturgeon

(Acipenser baerii) Farmed in Korea

Chulhong Park

Marine Biotechnology Interdisciplinary Graduate Course,

Pukyong National University

Abstract

Sturgeons, frequently referred to as "living fossils" in the “actinopterygian
lineage, are | potential candidates for aquacultural production especially with
respect to the highly valued caviar products from females. For this reason, the
induction of all-femaleness in sturgeons has been one of long-cherished wishes
in order to improve the productivity of sturgeon farming. However, they have
readily long life spans—and' achieve reproductive -maturity late in life. It
consequently hurdles the practical identification of phenotypic sex in their early
life, and further their reproductive mechanisms have not been comprehensively
illuminated yet. In line with our long-term goal to achieve all-femaleness of
Siberian sturgeon (Acipenser baerii), the objective of this study was to provide
a basis for sexual maturation of this species under farming conditions, based

on the examination of morphological change of gonads along with vitellogenin
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gene expression in different year classes. The gonad development was not
clearly visible in the eight-month-old individuals that had been produced in
2011, in which distinct gonadal tissues could be seen in none of individuals
examined. At 1 year of age, fishes represented visible and sex-distinguishable
gonads, although there was variation in the size and maturity of the gonads
among individuals. Most 1-year-old females, showed immature, underdeveloped
ovaries with a high portion of ovarian fat. The same-aged males displayed
more significant development of testicular tissues-. than their female
counterparts. Afterwards, the gonad developments: in both sexes were
progressively ' advanced with a time functionn of age," and such that the
phenotypic sexing of the fish became highly feasible in both sexes from the
year class of 2009. Based on the qRT-PCR, the basal expression levels of
vitellogenin mRNAs in “the fish produced in 2011 were negligible. However
the hepatic mMRNA-. ‘expression.. of _vitellogenin ‘were’ modulated toward
upregulation with ages and peaked -at-the-fishes belonging to the year class of
2008. Then, the vitellogenin expression was significantly down-regulated in

fully matured fishes belonging to the year class of 2003 irrespective of sexes.
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Table 1. Oligonucleotide primers used in this study

Primer Sequence (5°-3°) Purpose

AB-VTG 1F ACTACCAAAGGCTCTGTCAG RT-PCR
amplification of A.
baerii vitellogenin

AB-VTG 1R ACCTTGACCTGCACTGTCTT mRNA

AB-18S IF TCCAGCTCCAATAGCGTATA RT-PCR
amplification of
normalization

AB-18S 1R AGAACCGGAGTCCTATTCCA control

ABI18S rRNA RV CAAGAATTTCACCTCTAGCGGC

Preparation of
internal control in
RT reaction

- 12 -
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Table 2. Average body weight, total length and condition factor of

experimental fish

Year Gender Body weight Total length Condition
class (2) (cm) factor (K)
2011 Unknown 32.0+14.0 21.543.0 0.31+0.03

Female 336.3+132.8 51.4+6:1 0.24+0.02
2010

Male 648.0+£150.9 63.8+3.8 0.26+0.01

Female 749.24212.4 62.9+4.4 0.29+0.02
2009

Male 1,031.7£92 .4 69.7+£2.0 0.31+0.05

Female 1,866.7+£115.5 78.2£1.9 0.39+0.03
2008

Male 2,133.3+808.3 83.0+6.0 0.36+0.06

Female 4,425+434.9 96.0+3.5 0.5+£0.07
2003

Male 3,000+424.3 87.5+4.9 0.45+0.01
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Fig. 1. External morphology (A) and immature gonad (B) of A. baerii

produced in 2011. MD: miillerian duct.
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Fig. 2. Ovarian (A) and testicular (B) morphology of A. baerii produced
m 2010. OF: ovarian fat, OT: ovarian tissue, WD: wolffian

duct, TF: testicular fat, TT: testicular tissue.
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Fig. 3. Ovarian (A) and testicular (B) morphology of A. baerii produced

in 2009.
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Fig. 4. Ovarian (A) and testicular (B) morphology of A. baerii produced

in 2008.
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Fig. 5. Ovarian development (upper) and isolated yolk-laden eggs

(lower) of A. baerii produced in 2003.
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Fig. 6. Testicular development (upper) and surgically removed testes

(lower) of A. baerii produced in 2003.
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