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Ovary maturation in female shrimp is characterized by a rapid increase of gonad size
resulted from the accumulation of the major egg yolk protein, vitellin (Vt). In crustacean,
vitellin is synthesized in ovary and some may be derived from vitellogenin which is synthesized
in hepatopancreas and transported to the ovary via hemolymph. In this study, vitellogenin (Vg)
was purified from the hemolymph of mature females of the | banana shrimp (Penaeus
merguiensis) 'using ultracentrifugation and preparative PAGE. Native Vg had an apparent
molecular weight of 432 kDa as determined by Superdex 200 column. From SDS-PAGE,
puriﬁgd Vg is composed of two major subunits of 87 and 78 kDa and two faint band (200 and
104 kDa). Anti-Vt polyclonal antibody raised against purified Vt shows cross reactivity with
purified Vg in Western blotting.

In order to determine the primary structure of P. merguiensis Vg, a cDNA encoding Vg
was cloned based on the N-terminal amino acid sequence of the major 78 kDa subunit of
purified Vg and conserved sequences of Vg/Vt from other crustacean species. The complete
nucleotide sequence of Vg cDNA was achieved by RT-PCR and 5-and 3'-rapid amplification of
cDNA ends (RACE) approaches. The full-length Vg cDNA consisted of 7,958 nucleotides. The
open reading frame of this cDNA encoding a precursor peptide was comprised of 2,587 amino
acid residues, with a putative processing site (R-X-K/R-R) and multiple dibasic motif (RTRR),
recognized by subtilisin-like endoproteases. Enzymatic cleavages of Vg produced 2 subunits of
87 kDa/78k Da and 200 kDa. Two subunits (87 and 78 kDa) of purified Vg may be derived from
the same peptides since their N-terminal amino acid sequences were identical but their
different sizes may be due to post translational modification. In similar, internal cleavage of 200
kDa may result in 104 kDa subunit since their N-terminal amino acid sequences were identical.
The deduced primary structure of Vg from the hepatopancreas was 98.7% identical to Vt from
the ovary of P. merguiensis, indicating that they may be the same genes. Moreover,
P. merguiensis Vg sequence was highest identical (94%) to the Vg of Penaeus chinensis and
was also related to the Vg sequences of 6 other penaeids with identities that ranged from 91.4
to 64%.

Results from RT-PCR analysis showed that Vg mRNA expression was present in both
the ovary and hepatopancreas of vitellogenic females but was not detected in other tissues of

females or in the hepatopancreas of mature males. These results indicate that the Vg gene may
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be expressed only by mature P. merguiensis females and that both the ovary and hepatopan-
creas are sites for Vg synthesis in this species of shrimp. The different expression patterns of
Vg mRNA were determined by real-time PCR. Vg mRNA levels were maintained at low levels
during the previteilogenic stage (stage 1) and they increased as vitellogenesis progressed to
reach a peak at the early vitellogenic stage (stage 2) in the ovary or at the vitellogenic stage
(stage 3) in the hepatopancreas, and thereafter,“ levels decreased. Expression of Vg mRNA
was much higher in the ovary compared to the hepatopancreas at all stages of ovarian
development. This is consistent with the presence of much higher Vt contents in the ovary than
Vg levels in the hemolymph during ovarian development, implying that the ovary is mainly

resansibIe for Vt synthesis in P. merguiensis.





