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Abstract

Germinal vesicle (GV) is a huge, highly specialized nucleus in animal oocytes.
Taking advantage of recently developed a method to isolate large numbers of GVs from
vitellogenic oocytes of goldfish, the structure and protein composition of the nuclear
matrix (NM) were analyzed. The GVNM has an insoluble fibrogranular filamentous
structure. Anti-intermediate filament (IF) specific monoclonal antibody recognized a
filamentous structure of peripheral-nucleoli stage of goldfish or zebrafish oocytes. The
NM proteins were resolved in 2D-PAGE, then microsequenced. ldentified major
proteins are classified into structural protein, (lamin B3, actin) and AAA family
proteins (ATPases associated to variety of cellular activities: RFC, TIP49, BAF53 etc.)
that assembles with DNA transcription or replication factors in huge complexes.

The phosphorylation of lamin /n vivo was monitored following the microinjection of
biotinylated recombinant goldfish lamin B3 protein into Xernopus oocytes. Anti-
phosphoserine specific antibody recognized nuclear domains where phosphorylation of
lamins occur. These results suggest that the phosphorylational state of nuclear lamin
plays a important role to build a nuclear matrix network where AAA proteins assemble
in a huge complex, then regulate nuclear activities in oocytes.
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Figure 1. Nuclear matrix structure of
isolated GV from goldfish immature oocytes.
(A) Residual nuclear matrix after extraction
with 0.25 M ammonium sulfate, (B) with 1
M NaCl after digestion of nucleic acids.
2 Arrows indicate granules associated with
21 nuclear filamentous structure. Bar=10 um
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Figure 2. Nuclear filamentous structure in
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goldfish immature oocytes (previtellogenic

stage) recognized by anti-IF specific
monoclonal antibody. Arrows indicate the

) position of nucleoli.
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Figure 3. 2-D(IEF/SDS)PAGE analysis of
nuclear(GV) matrix proteins of goldfish
vitellogenic oocytes. Spot 1, hsp70; spot 2, 3,
lamin B3; spot 4, RBP 48 (Retinoblastoma
binding protein); spot 5, highly homologous
to YPL235W which belong to AAA family;
spot 6, BAF53 (Barrier-to-autointegration
factor belong to AAA family); spot7, TIP49
(TATA box binding protein interacting
actin; spot 9, RFC

protein); spot 8,

(replication factor C 40kDa subnit).
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Figure 4. Confocal image of phosphorylated

goldfish lamin B3 in isolated Xernopus GV.
Goldfish lamin B3 were microinjected into
Xenopus oocytes, then GV were isolated and
fixed.
visualized by anti-phosphoserine (p34°“““site)
DIC image (B)
FITC-conjugated phosphorylated lamin B3.

Phosphorylated lamins  were

monoclonal antibody. (A)

Notice nuclear dot-like domains where lamin
B3 were phosphorylated.
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