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Protein Patterns of Ovary and Hemolymph in
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In this study, we compared patterns of hemolymph with ovarian proteins during the yolk
formation of Gerris paludum by using SDS/polyacrylamide gel electrophoresis and two dimen-
tional electrophoresis. In addition, we examined patterns of glycoprotein which were composed
of yolk substances. The results were as follows: The protein patterns in ovary of the 5th instar
without eggs were similar to those of adult after ovulation. Protein amounts of the ovary
without developing eggs were less than those of the ovary containing oocytes or matured eggs
at the molecular weights range from 66,000 to 110,000 daltons. No glycoproteins were
observed in ovary without eggs. But the glycoproteins were gradually increased according to
development of eggs in the 5th instar. After the ovulated ovary of adult, no glycoprotein bands
were occurred as the bands of the ovary without eggs in the 5th instar. Also, amounts of
hemolymph protein between 66,000 and 110,000 in molecular weight were increased during
yolk formation of the 5th instar. The results suggest that ovarian protein substances may
originate from hemolymph. In the 5th instar, the amounts of glycoprotein of developing eggs
was gradually increased in the hemolymph.

The band of M\W. 29,500 was occurred in the hemolymph of the 5th instar and adult
without eggs. This protein may be precursor of glycoprotein in the high molecular weight area
in the ovary of more developed eggs. The number of spots and the amounts of protein in ovary
without eggs were less than those of ovary containing eggs by two dimensional elec-
trophoresis. The protein bands between 45,000 and 110,000 almost appeared in acidic field of
two dimensional gel. Especially, the band, M.W. 109,000, was separated 3 spots, a,, ay, and
ag. The band, M.W. 102,000, has spots which designated b,, by, bs, and b,. Besides, proteins
below M.W. 24,000 were occurred less spots in the basic field than those of acidic field. The
mechanism of intracellular organs (= cell organells) was related to the yolk protein synthesis
of oocyte in the process of yolk protein formation of Gerris paludum.
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The ovaries of the insects have been established
three types as panoistic, polytrophic meroistic, and
telotrophic meroistic ovaries. The telotrophic ovar-
ies have been studied in Heteroptera Pyrrhocoris
(Mays, 1972), Coleoptera Tenebrio (Ulmann,
1963), and Hemiptera (Vanderberg, 1963). Espe-
cially Choi and Nagl (1976) have been reported
about the differentiational and developmental pro-
cess of trophocytes and oocytes, the structure of
germarium and the patterns of DNA and RNA
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synthesis during the development of ovarian nurse
cell in Gerris najas.

Besides, the research on the various patterns of
ovarian protein and hemolymph protein in the de-
velopmental process of the ovary of Drosophila
has been carried out by Park and Lee (1986). On
the other hand, it has known that yolk protein
transfer into oocyte via follicle cells through
hemolymph after yolk substances are synthesized
in either fatty body or ovary (Garabedian et al.,
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1985; Garabedian et al., 1986). In present study,
we compared hemolymph with ovarian total pro-
tein, and examined patterns of glycoprotein during
the yolk formation of Gerris paludum.

Materials and Methods

Chemicals

Acryamide and N, N’-methylenebisacrylamide
were re-crystalized in chloroform and aceton re-
spectively before they were used. And also used
were TEMED, urea, coomassie brilliant blue R
250, 2-mercaptoethanol (Junsei Chemical Co.,
Japan), and ammonium persulfate. In order to gly-
coprotein staining, tetrachloroacetate (TCA),
periodic acid, Schiff's reagent and sodium metabi-
sulfate were used.

Preparation of samples

The ovaries were isolated from Gerris paludum
after they were gathered in the upper waters of
DONG CHON river in Pusan, Korea. In the 5th
instar, these ovaries were divided into individuals
without eggs and containing eggs. And, 5th instar
containing eggs were divided into four stages by
their oocyte numbers as follows: stage I: 1-6 con-
taining oocytes, stage lI: 7-15 oocytes, stage Il
16-23 oocytes, and stage IV: 24 oocytes and
more. In the case of the adult, two different
periods were used, one of which had well-
developed and filled with oocytes in vitellarium,
the other of which had only germarium and
empty-vitellarium existed after complete ovula-
tion.

Hemolymph was gathered according through a
capillary tube after the legs of -Gerris paludum
were cut.

The measurement of protein and SDS/polyacry-
lamide gel electrophoresis.

Protein was measured by the method of Lowry
et al. (1951). For SDS/polyacrylamide gel elec-
trophoresis, each ovary and hemolymph was
homogenized in 0.0625 M Tris/HCl buffer (pH
6.8) containing 2 % SDS, 5 %
2-mercaptoethanol and 10 % sucrose, and were
centrifuged for 20 min at 10,000 rpm. The super-
natant of 800 . g per ml was heated to 100°C for
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2 min and then cooled. A small amounts of bro-
mophenol blue was added to the sample for
tracking.

Resolving gel of 10 % and stacking gel of 5 %
were used and buffer system was based on the
method of Laemmli (1970). After the elec-
trophoresis, the gels were stained with 0.1 %
coomassie brilliant blue R 250 solution and then
destained for 24 hours in the solution of 45 %
isopropanol and 10 % acetic acid.

The stained gels were scanned at 570 nm with
Toyo DMU-33c¢ Densitometer (Japan), and the
maximal range of optimal density was adjust 3.0.

The preparation for Glycoprotein

The ovaries and hemolymph were homoge-
nized with homogenizing buffer, which had 2 %
SDS, 0.0625 M Tris/HCl (pH 6.8), and then they
were centrifuged. Each supernatant was heated to
100 °C for 2 min and then cooled and urea was
added to it. Electrophoresis was conducted at 4°C
at 150 V for 6 hours. The gels were stained with
Periodic acid-Dansyle Hydrazing procedure after
its electrophoresis.

Gel after its running, it was put to scanning by
Densitometer under UV 750 nm, density range
1.0.

Molecular weights estimation of protein bands

In order to estimate the molecular weight of
each protein band, the following known proteins
were employed: Lysozyme (M.W. 14,300), £ -lac-
toglobulin (M.W. 18,400), trypsinogen (M.W.
24,000), pepsin (M.W. 34,000), and bovine albu-
min (M.W. 66,000). These marker proteins were
electrophoresized under the same treatment as the
above mentioned samples and were calculated the
molecular weight according to the computer prog-
ram by Choi (1987).

Two-dimensional electrophoresis

(1) First dimension: The gel for isoelectric focus-
ing employed 4 % (W/V) polyacrylamide which
contained 9 M urea, 2 % (V/V) Nonidet P-40, 2
% (V/V) Ampholine (pH range 5-8 and 3-10). For
the isoelectric focusing, the glass tube which was
130 mm in height and 22.5 mm in the inner dia-
meter was applied. After the bottom of glass tube
was sealed with parafilm it was filled with first
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Table 1. Molecular weights of ovarian and hemolymph
protein.
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Table 2. Optimal densities of ovarian and hemolymph
proteins in the 5th instar

band molecular weight band molecular weight

1 16,500 15 53,000
2 17,000 16 55,000
3 19,000 17 58,000
4 20,500 18 60,000
5 22,000 19 65,000
6 23,000 20 68,000
7 24,500 21 70,000
8 25,000 22 75,000
9 25,200 23 82,000
10 29,500 24 89,000
11 34,000 25 93,000
12 39,000 26 102,000
13 46,000 27 109,000
14 47,500 a* 34,900
b* 52,400

a* and b*: these protein bands appeared in hemolymph
only.

dimensional separation gel to 120 mm in height
and the rest of the volume filled 20 u«! of 8 M
urea solution.

After the gel had been polymerized completely

it was prerun by the method of O’Farrell (1975)
for 2 hours. And then 70 1] of protein was in-
jected into the gel. Running was performed at 400
V for 12 hours, followed by a run at 800 V for an
hour.
(2) Second dimension: Immediately after first
dimensional isoelectric focusing gel had been
soaked in 0.0625 M Tris/HCI buffer (pH 6.8) (con-
taining 2 % SDS, 5 % 2-mercaptoethanol and
10% sucrose), second dimensional electrophoresis
was performed; otherwise, it was preserved at
—70°C until used.

Second dimensional electrophoresis was per-
formed in the same method as SDS/polyacryla-
mide gel electrophoresis. Running was carried out
at 150 V for 5 hours at 4°C.

Results
In the 5th instar, the protein patterns of the ov-

ary containing eggs and the ovary without eggs
are shown Fig. 1, and those of the hemolymph

Qvarian protein

band w/o w/

Hernolymph protein
w/o w/

P m v

I m v

O 00~ O W

DN DN DN DN DN DN DD e 2 b el e b ke R e
AR WN—~=, O VONOOUT R, WN—~O

27

2.502552.502.702.70
0.801.100.530.620.60
0.501.550.640.501.10
0.590.600.720.52 0.46
0.420.530.600.54 0.41
0.610.550.600.520.43
0.720.710.600.550.43
0.730.700.610.550.45
1.110.720.700.680.50
0.450.490.780.800.80
0.420.850.912.482.43
0.410.481.201.401.58
0.421.101.080.950.80
1.200.651.411.200.90
1.000.581.001.000.90
0.920.500.730.780.82
0.580.400.640.901.20
0.620.320.700.680.80
0.470.601.501.782.10
0.820.300.750.700.83
0.520.300.62 0.55 0.60
0.650.521.401.801.99
0.650.420.980.901.00
0.420.150.610.630.90
0.490.200.831.021.40
0.300.431.701.200.95
0.390.501.702.232.37

2.322302.152.202.20
2.322302.152.202.20
1.300.921.151.291.31
2.100.861.001.081.12
0.600.550.560.51 0.61
0.430.490.420.430.48
0.230.280.300.300.33
0.230.320.320.330.30
0.200.360.270.250.25
0.190.270.250.290.20
0.240.230.270.290.30
0.380.300.300.350.35
0.620.590.670.750.78
0.340.400.450.450.45
0.300.330.390.400.41
0.430.580.700.670.74
0.290.450.530.490.55
1.220.580.720.640.88
1.500411631752.03
0.651501.161.131.20
0.650.901.011.001.00
0.340.400.450.400.45
0.270.300.380.360.39
0.351.081.281.171.33
0.300.350.450.470.48
0.801.151.381.301.43
1.881.381.772.102.03

w/o:

[
il

ovary without oocytes in vitellarium
w/ :ovary containing oocytes in the vitellarium.

: stage of the 5th instar containing 1-6 oocytes.
stage of the 5th instar containing 7-15 oocytes.

[ll: stage of the 5th instar containing 16-23 oocytes.

v

: stage of the 5th instar containing over 24 oocytes.

are as in Fig. 2. In the adult, the patterns of the
ovary filled with oocytes and the ovary of the
completed ovulation were compared (Fig. 3.), and
those of the hemolymph are shown in Fig. 4. The
molecular weights of the ovarian and hemolymph
protein are as in Table 1.

(1) The 5th instar: The protein patterns of the
ovary without eggs and the ovary containing eqgas
in the 5th instar were studied (Fig. 1). The ovary
containing eggs was divided into four stages as
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follows: stage 1 (1-6 oocytes), stage II (7-15
oocytes), stage Il (16-23 oocytes), and stage IV
(24 oocytes and more). Also, the optimal densities
of ovarian and hemolymph protein in each stage
are as in Table 2.
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Fig. 1. Ovalian protein patterns of the 5th the instar
without eggs (1), and containing oocytes in Stage (1-6
oocyte, 2), stage Il (7-15 oocytes, 3), stage Il {16-23
oocytes, 4), and stage IV (over 24 oocytes, 5).

Among the protein bands that have more than
M.W. 34,700, the amounts of protein with bands
11, 12, 14, 19, 22, and 27 are particularly abun-
dant. However, the protein of band 26 (O.D.:
0.43) is almost the same as that of band 27 (O.D.:
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0.50) at the stage | but as the stage varies from
the second to the third to the fourth, the protein
of band 27 was increased (Table 2).

On the contrary, the amounts of protein of
bands 13, 14, 15 and 16 were increased at the

stage Il (8), stage Ill (9), and stage IV (10).

stage | and stage Il but decreased at the stages III
and IV. In the case that the stages varies from [ to
IV, the amounts of protein in bands 20, 23, and
below the M\W. 34,700 were less than those of
the bands of more than M\W. 34,700, and there
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Fig. 3. Ovanian protein pattemns of the adult containing mature eggs (11) and after ovulation {12).
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Fig. 4. Hemolymph protein patterns of the adult containing mature eggs (13) and after ovulation (14).

was little change in quantity.

When the hemolymph protein was compared
the ovary containing eggs with the ovary without
eggs, the proteins between M.W. 66,000 and
110,000 were increased, and also the amounts of
hemolymph protein was increased in the same
way as the change in quantity of the protein of
ovary containing eggs according to the stages in
the 5th instar. The bands 19, 20, 21, 24, 26, and
27 of hemolymph protein had more than optimal
density 0.35 in the whole stage, and these of
bands 26 and 27 were increased the stage I
through the stages lll, but decreased at the stage
V.

In the protein amounts of the ovary containing
eggs, the band 26 was decreased than the band

27 in whole stages. But that of the band 26 in the
hemolymph protein was similar with the band 27.
And the band 1, 2, and 3 of hemplymph had
more protein than the ovaries containing eggs
(Fig. 2). The amounts of the protein of the band
11 and 12 which abundantly existed in the ovary
containing eggs were not observed in hemolymph
protein in this instar.

Glycoprotein was not observed in ovaries with-
out eggs but in the ovaries containing eggs it was
appeared between M.W. 66,000 and 110,000 in
the 5th instar, and in addition, the increase in
quantity was appeared throughout the whole
stages (Fig. 5). The glycoprotein of hemolymph in
the ovary without eggs had only band A M.W.
29.500) (Fig. 6), and band A in glycoprotein of
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Table 3. Optimal densities of ovarian and hemolymph germarium after ovulation were quite different

proteins of the adult.

Ovarian Protein Hemolymph protein

band

c/e ovu cle ovu

1 2.85 2.49 2.55 2.32
2 0.89 0.89 0.63 0.75
3 0.90 0.55 151 1.25
4 0.83 0.56 1.01 2.01
5 0.71 0.45 0.66 0.45
6 0.70 0.58 0.44 0.22
7 0.70 0.80 0.30 0.22
8 0.73 0.70 0.32 0.20
9 0.75 0.92 0.25 0.20
10 1.10 0.72 0.25 0.24
11 2.68 0.62 0.30 0.40
12 2.02 0.53 0.30 0.40
13 1.20 1.50 0.90 0.63
14 1.89 0.92 0.52 0.33
15 1.23 1.00 0.40 0.30
16 1.08 0.68 0.74 0.44
17 1.05 0.59 0.70 0.30
18 1.00 0.60 091 0.35
19 244 0.42 2.17 1.50
20 1.26 0.52 146 0.65
21 0.89 0.72 1.35 0.65
22 2.28 0.55 052 0.35
23 1.32 0.76 0.45 0.27
24 1.00 0.50 1.72 0.40
25 1.35 0.52 1.42 0.33
26 2.0 0.40 1.61 0.82
27 2.62 0.89 2.10 1.90

c/e: ovary containing eggs in vitellarium.
ovu: ovary after ovulation.

hemolymph of the ovary containing eggs more
rapidly was decreased than in the ovary without
eggs. In particular, bands (M.W. 109,000, 93,000,
89,000, 75,000, and 65,000), which were not
observed in the ovary containing eggs, existed be-
tween M.W. 65,000 and 110,000, and the gly-
coprotein of hemolymph in the ovary containing
eggs was increased gradually (Fig. 6).
(2) The adult: The amounts of bands 12, 14, 23,
and 26 were greatly increased in the protein of
the ovary containing the well-developed eggs
right before ovulation. On the other hand, the
band 27 was decreased (Table 3).

But the protein patterns of adult having only

from those patterns before ovulation (Fig. 3), they
were rather similar to those in the ovary before
the egg formation of the 5th instar. The amounts
of protein between M.W. 45,000 to 110,000 dra-

matically decreased (Tabel 3).

Nevertheless, there was no increased in quantity
between the hemolymph protein of the ovary
containing eggs of the 5th instar and that of the
adults right before ovulation. The protein of the
band 23 in the hemolymph of the ovary contain-
ing eggs of the 5th instar and that of the a great
deal in that of the adult.

But, the bands 11 and 12 which showed the
high optimal density in the adult ovary containing
eggs, were hardly occurred in the hemolymph.
The amounts of the bands 3 and 4 of hemolymph
were higher appeared than those of ovaries (Table
3). In the glycoprotein patterns, proteins between
M.W. 66,000 and 110,000 in the adult ovary pro-
tein containing eggs (Fig. 5} were more increased
than in the containing eggs in the 5th instar. On
the contrary, the glycoprotein was not occurred in
the ovary after ovulation in the adult. This phe-
nomenon was similar to the ovary without eggs in
the 5th instar.

The glycoprotein of adult hemolymph of the

ovary containing eggs was found less than that of
the ovary containing eggs in the adult. In the case
of adult hemolymph after ovulation, the glycopro-
teins between M.W. 66,000 to 110,000 were
hardly observed except for the glycoprotein band
of MW. 25,000 (Fig. 7).
(3) Two-dimensional electrophoresis: The ovarian
protein patterns of the 5th instar and the adult
using by two-dimensional electrophoresis are as
in Fig. 8. The ovarian proteins between M.W.
18,400 and 110,000 of the ovary without eggs in
the 5th instar appeared 14 spots and they had
little amounts of the protein. The protein patterns
of the ovary containing eggs in the stage 1 and 1
of the 5th instar were isolated in many bands and
much more the protein quantity than that of the
ovary without eggs between M.W. 66,000 to
110,000. The patterns of the ovary without eggs
and the ovary containing eggs in the stage |
through stage IV were nearly constant without an
increase in quantity of spots 6, 7, and 8.
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In the stage | and the stage Il (Fig. 8), the band
of M\W. 109,300 was divided into three different
spots, aj, a,, and az in terms of [P (isoelectric
point). Protein spots a, and a, were occurred at
the stage Il and IV by two dimensional elec-

Korean J. Zool.

absorbance, §70nm

Vol. 32, No. 4

molacular waights{dyiton)
a6k
T lfk

Jiﬂx I‘Ak ‘f‘k

3b3orbace.570mm

o
E)

]
o

°
-

2
w

]
~

. L
il 2 K] 4 5 e 7 L] -]

0

migration distance qcmy

Fig. 5. Glycoprotein patterns of the 5th instar containing
oocytes in stage [ (15), stage Il (16), stage 1l (17), stage
[V (18}, and mature eggs (19).

trophoresis, but spot a3 was disappeared at these
stages. Also the band of MW. 102,000 had four
different spots of by, by, bs, and by but b; and by
were not found on the part of stage Il and stage
IV. The protein amounts of b, in the stage Il and
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IV were more increased than the stage I and II.

The protein bands which are more larger than
M.W. 34,000 in the developing eggs, were sepa-
rated on the acidic field (pH 3-6) of the two
dimensional electrophoretic gel. The protein that

has less than M.W. 34,700 was distributed
throughout the entire field of pH 3 to pH 10. The
protein patterns of the ovary right before ovula-
tion and of the developing eggs in the 5th instar
were almost similar patterns, and those after
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containing mature eggs (25) and after ovulation (26).
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Fig. 8. Two-demensional electrophoretic analysis of ovarian proteins patterns of in the 5th instar without eggs (27},
and containing oocytes in stage I (28), stage Il (29), stage Il (30) and stage IV (31). Ovarian protein pattemns of the

adult containing mature eggs (32) and after ovulation (33).
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ovulation were the same as the 5th instar without
eggs.

Discussion

Gerris paludum (Heteroptera) belongs to telot-
rophic meriostic ovary. The nutritive substances,
protein or ribonucleic protein (RNP), which are
essential to the development of oocyte, are made
in trophocyte and accumulated into trophic core
and then transferred into oocyte via the nutritive
cord. Choi and Nagl (1977) established that synth-
esized RNP is transferred to oocyte from the
trophic core. It was suggested that the volume of
oocyte in the 5th instar dramatically increase than
that of the 4th instar in the increased rate of pro-
tein synthesis. Although the adult have lower RNA
synthesis than the 5th instar, trophocytes nuclei of
all region of germarium were synthesized RNA
(Choi and Nagl, 1977). This phenomenon was
provided sufficient protein into ooplasm. Some
authors reported that the precusor of yolk protein
was found in hemolymph proteins reach to the
surface of oocyte by intercellular route (Chen and
Levenbook, 1966; Chippendale and Beck, 1966;
Kim and Seo, 1981; Park and Lee, 1987; Patel
and Schneiderman, 1969; Telfer, 1961; Tobe and
Loughton, 1969). This hypothesis was proved that
many proteins of in the yolk forming the oocyte
are immunologically indistinguishable from pro-
teins in hemolymph, and oocytes (Telfer, 1961,
Pelherr, 1975). In this realtionship between the
yolk formation of oocyte and hemolymph protein,
it suggested that the oocytes take up proteins from
the hemolymph during their period of yolk forma-
tion. Therefore, the important metabolic pathway
that the protein of hemolymph is arrived at oocyte
through intercellular route and is formed the yolk,
has been described in moth by Telfer (1961). The
relationship between the yolk protein and the
hemolymph protein is still under much research
(Chen and Levenbook, 1966; Chippendale and
Beck, 1966; Telfer, 1961; Tobe and Loughton,
1969). But many reports have not been found on
the distribution of the hemolymph in ovarian cells
for the yolk formation. The hemolymph protein
between M.W. 66,000 and 110,000 also increase
similarly as the amounts of ovarian protein in-
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crease gradually in Gerris paludum. Hence the
proteins with such molecular weights are the ones
believed to be transported through the hemo-
lymph for the yolk development. The bands 2, 3,
4, and 5 seem to be the protein of hemolymph
that they were composed of large amounts of pro-
tein in the hemolymph, but they were not
observed in the ovarian protein.

On the other hand, some authors reported that
the hemolymph protein become associated with a
brush border of the oocyte surface in Saturniid
moth (polytrophic ovary type), and that they are
accumulated within the protein yolk spheres (Tel-
fer, 1961; Bast and Telfer, 1976). But there is not
known a mechanism that the hemolymph protein
may pass directly from the surface of the oocyte
into the growing yolk spheres. However the
oocyte of Saturniid moth and the pigments of
hemolymph were the protein binding pigments.
The hemolymph proteins is related with the yolk
formation can be confirmed on the ground that
carotenoid protein in the hemolymph and the
yolk, and the female protein which appeared in
the ovary only are moved to these pigments with-
in the oocyte (Telfer, 1961). This fact is different
from Gerris paludum. We believed that it is not
always true that the whole proteins of the oocyte
are come from hemolymph protein, and the yolk
protein formation from the hemolymph is quite
different way in the Gerris paludum, that the
hemolymph of Gerris paludum may drive to folli-
cle cells. And the follicle cells uptake the protein
from hemolymph.

Choi and Nagl (1977) demonstrated that the
ribonucleic protein synthesized in the follicle cells,
and then gathered together in the trophic core,
and then were moved into the growing oocyte via
nutritive cord in Gerris najas. Therefore, the trans-
port mechanism of protein the hemolymph is
neither the using by intercellular route or the
hemolymph protein passing to the surface of the
oocyte directly.

The protein in the bands 11 (M.W. 39,000), and
12 (M.W. 46,000} in the hemolymph were little
amounts in the ovary without eggs and the ovary
containing eggs, but they existed abundantly in
the ovary during the process of egg development.
It seems to be that the precursor of the protein in
hemolymph are dramatically synthesized after they
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come into the follicle cells and migrated through
the trophic core and the nutritive cord into the
oocyte. Hence, although the protein of
hemolymph was appeared a little amounts, the
little amounts of hemolymph is essential enough
to the development of the eggs. The protein
bands, M.W. 18,400 and 24,000, are found very
little in the both, the ovary without eggs and the
ovary containing the developing eggs, and they
are simply thought to be the structural protein of
the ovary.

As it grow to adult, the amino acid composition
of hemolymph exists much threonine, serine more
acidic than isoluecine and leucine at a constant
rate (Levenbook and Dinamarca, 1966).

For this reason according as the most proteins
from M.W. 66,000 to 110,000 are distributed on
the acidic field in the two dimensional elec-
trophoresis, the components of the protein in the
development of yolk substances are mainly acidic
protein. The bands, M.W. 34,000, 39,000, and
46,000, are kept constant irrespectively of the egg
development, and these same bands are divided
into spots 6, 7, and 8 on the basic field of the two
dimensional electrophoresis. So, as the molecular
weights get higher, the proteins are situated in aci-
dic field and some protein containing low molecu-
lar weights are occurred in the basic field.

Glycoprotein which binds to the protein of the
relative high molecular weight is increased in
quantity according to the egg development in the
5th instar. It shows that the glycoprotein is neces-
sary component of high molecular weight yolk
substances. The phenomenon that there is no gly-
coprotein in ovary after completed ovulation cor-
responds to another phonemonon that there is
also no glycoprotein may be composed of the
yolk protein of the high molecular weight in ma-
tured eggs. On the other hand, glycoprotein is
stored in golgi complex in which it is transformed
after its core sugar is acquired from dolichol donor
in endoplasmic reticulum (Stryer, 1981). Hence
glycoprotein was synthesized in ER of oocyte in
the process of maturation, then combined with
yolk protein and was constituted one part of the
mature yolk protein. Choi (1977) established that
mitochondria of cell orgnelles are related to the
yolk formation of Gerris. When the egg eventually
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grows fully mature, mitochondria starts to function
in order to form the mzture yolk droplet and yolk
granule gets bigger and so accumulated to tumn
into complete yolk protein by the mitochondria
(Anderson, 1964; Choi, 1977).

The glycoproteins of hemolymph appeared one
band (M.W. 29,500} in the ovary without eggs in
the 5th instar and the ovary after ovulation in the
adult, but this band is not observed in the ovary
containing of the developing eggs. As the egg de-
velopment started, the glycoprotein bands were
found in the area of the high molecular weight.
This phenomenon seems that the substances of
high molecular weights in hemolymph are used to
constitute the yolk protein fromation through the
follicle cells.

The change of hemolymph protein according to
the egg development is sometimes controlled by
the hormone out of neurosecretory cell of insects
brain (Chippendale and Beck, 1966; Tomsin and
Moller, 1963; Park and Lee, 1980), exspecially
that can be stimulated while it is treated with
Junevile hormone analogue when yolk polypepti-
de out of puparium is synthesized within female
Drosophila melanogaster (Jowett and Postlethwait,
1980). It was believed that hormone is related to
its translation or transcription, but clear evidences
have not been reported yet. Also, it is not clear
whether the synthesis of yolk protein in ovary is
purely stimulated by Juvenile hormone analogue
or it results from the inter-reaction of other fac-
tors.

Futher research should be carried out to study
the hormone factors according to yolk formation
and development synthesis mechanism of
hemolymph and the inter-reaction between
hemolymph protein and yolk protein in follicle
cells.
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