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Primary Culture of Lepidopteran Adherent and Suspension
Cells from Larval Testes of Bombyx mori

Bombyx mori'nin Larval Testislerinden Elde Edilen Ylzeye
Bagimli ve Sispanse Lepidopter Hiicrelerinin Primer Kiltir
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ABSTRACT

n this study, first aim is to establish primary insect cell culture from larval testes of Bombyx mori. The other aim

is to investigate the appropriate cells for establishing continuous cell lines. Testes obtained from 5" instar larvae
of B. mori were cultured in Grace's insect medium. Consequently, it was seen that primary cell culture from testes
of B. mori resulted in suspension and adherent cell lines. In addition, this study showed that while adherent cells
were not appropriate choice to initiate continuous cell line, suspension cells were suitable to establish continuous
cell lines from Bombyx mori testes.
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6z

alismada oncelikli olarak Bombyx mori'nin larval testislerinden primer bdcek hicre kiltird olusturulmasi

amaclanmistir. Diger bir yandan yetistirilen bu hicrelerin sirddrdlebilir hicre hatlari olusturma
potansiyelleri arastiriimistir. Testisler Bombyx mori'nin 5.evre larvalarindan elde edilmis ve Grace insect
medium’da klltire edilmistir. Sonug olarak, Bombyx mori 5.evre larva testislerinden elde edilmis primer bécek
hicre kiltirinde hicrelerin sispanse ve yiizeye bagimli olmak Uzere iki sekilde bulundugu gézlenmistir.
Ek olarak, bu calismada Bombyx mori testislerinden sirdirilebilir hiicre hatlari olusturmak icin yapiskan
hicrelerin degil, sispanse hiicrelerin daha uygun olduklari tespit edilmistir.
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INTRODUCTION
| nsect cell cultureis a very useful tool for biology,
genetics and medicine [1], since it is frequently
used for cell-virus interaction studies [2-5], virus
propagation [6-7], development of new pesticides
[1,8] and the illumination of signal transduction
pathways [9]. Also, insect cell culture is preferred
for production of recombinant humanized
proteins because, similar to mammalians, insects
have post translational modifications in protein
expressions [10,11].

Although more than 500 insect cell lines have
been established, it is stated that new studies are
necessary to find more effective insect cell lines
for production of recombinant proteins [12].

Among the invertebrates, insect cell cultures
are frequently established from Lepidoptera and
Diptera, and various tissues belonging to these
insects such as reproductive tissues (ovaries/
testes), hemolymph, imaginal discs, fat bodies,
midguts, nervous, endocrine and muscular
systems or whole embryo and neonate larvae
have been cultured [13].

It is suggested that each cell sources used for
culture have some advantages and disadvantages.
Briefly, although embryos and neonate larvae are
commonly used to establish continuous cell lines
since they have more undifferentiated cells, these
cell sources are not suitable for culture of specific
tissue. Obtaining of hemocytes from hemolymph
for culture is relatively easy but these cells are
hard to be grown. Imaginal disc is a very good
tissue for culture due to having undifferentiated
cells but current problem for this tissue is that
it is tiny and hard to find or dissect because of
its transparent structures. Although fat cells are
an abundant cell types, these may have some
problems associated with cell division. Midgut,
which is an important tissue for insect, may not be
a good choice for culture because of the potential
for contamination. Although nervous, endocrine
and muscular systems are important tissues like
midgut, there are rare or no cultures associated
with these tissues because of their limited
potential in growth. Among the reproductive
tissues, ovaries have been frequently used as a
cell source to establish continuous cell lines and

also successful results from reproductive tissues
have been obtained [12].

Another example of reproductive tissue is
testis and it has been cultured for many years.
Initial study was started by culturing the testes of
Samia cecropia [14]. Since then, testes obtained
from different species of insects have been
culturedin several studies [15-24]. Evenif different
species of insects have been used in these studies,
most of these studies have common properties
such as; (1) development of spermatogenesis have
been studied, (2) continuous cell lines haven't
been investigated and (3) cultures have been
established for a short time.

As different from other studies generally
focusing on spermatogenesis, the first aim in
this study is to establish primary insect cell
culture from testes of Bombyx mori using Grace's
insect medium. The other aim is to investigate
the appropriate cells obtained from testes for
establishing continuous cell lines.

MATERIALS AND METHODS

Silkworm (Bombyx mori)

The silkworm eggs were obtained from Bursa
Kozabirlik Company, Bursa, Turkey. After
hatching, larvae were reared until 5" instar larvae
in laboratory at 2541 °C and 75+5 % relative
humidity with fresh mulberry leaves [7].

Dissection of Larvae

The 5t instar larvae were sterilized by submerging
in 70% ethyl alcohol for 3 min and dissected
under a stereoscopic binocular microscope (Carl
Zeiss). Testes located in abdomen were removed
from larvae, washed three times with sterilized
water and transferred to cell dissociation solution
(non-enzymatic, Sigma). Finally, they were cut
into small pieces with a microscalpel. Nearly 15-20
larvae were used for each petri dish [21].

Primary Culture

Primary cell cultures were prepared from testes
using some modifications [7,21]. Removed
testes were transferred to petri dishes (Becton
Dickinson, 35x10 mm) for cultivation with 500 pl
Grace's insect medium (pH: 6.7, Sigma-Aldrich)



containing 10% FBS (fetal bovine serum, Sigma-
Aldrich), pen/strep (100 units/ml, AppliChem),
gentamycin (50 mg/ml, Sigma-Aldrich). After
the 1t day of cultivation, 1 ml of Grace's insect
medium was added to each petri dish. Cells were
incubated at 26°C in an incubator (Binder, CB 53)
by replenishing 500 pl of culture medium for each
week. Each petri dish was routinely examined with
an inverted microscope (Olympus, CK 40) and
cell diameters were measured using Olympus LC
Micro software from the cells in three different
areas.

Subculture of Adherent and Suspension Cells
When adherent cells had covered 80% of petri
dish, they were removed by trypsin (0.25%,
Sigma-Aldrich) treatment. Supernatant was
discarded after removed cells were centrifuged
at 500 g for 10 min, and Grace's insect medium
with 10% FBS was added to the pellet for trypsin
inhibition. Finally, cells were subcultured to new
petri dishes containing 500 ul of medium with
split ratio of 1:2.
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For suspension cells, supernatant was discarded
after they were centrifuged at 500 g for 10 min,
and suspension cells were subcultured to new
petri dishes containing 500 pl of medium with
split ratio of 1:2.

RESULTS

Primary Culture

In 5t day of culture, there were cells in suspension
and bottom of petri dish. Nearly all of them were
spherical cells which were approximately 10 um in
diameter. Giant cells which were bigger than 20
um in diameter were also available and these cells
had a distinctive nucleus (Figure 1A). In 14" day
of culture, suspension cells significantly increased
and these cells were subcultured to the new petri
dishes with split ratio of 1:2 (Figure 1B). In 20t day
of culture, there was an increase in number of
cells situated in both bottom of petri dish in which
they were called as adherent cells. Adherent
cells which had different sizes started to seem as

tightly linked to those of neighboring (Figure 1C).

200.um

Figure 1. (A) Spherical cells belonging to 5th day of primary culture. While most of them were approximately 10 um in
diameter, a few was bigger than 10 um in diameter. Arrow indicates the giant cell with a clear nucleus; (B) Suspension
cells belonging to 14th day of primary culture. Most of these cells were between 10-15 um in diameter; (C) Adherent cells
tightly linked to those of neighboring in 20th day of primary culture. Size of these adherent cells was between 10-20 um

in diameter.
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Between 25" and 60" day of culture, number of
adherent cells significantly increased according to
20" day of culture and these cells covered nearly
all bottom of petri dishes. Sizes of these cells
were between 10-20 um in diameter. In 60" day
of culture, adherent cells were subcultured to new
petri dishes with split ratio of 1:2.

Subculture of Adherent and Suspension Cells

In 7t day of subculture made from adherent
cells, there were adherent cell clumps found
around the explant in different sizes. Some of
them were remarkably in large size, which were

approximately 100 pum in diameter (Figure 2).

These cells did not proliferate very well but they
survive during 30 days after subcultured.

Contrary to adherent cells, first subculture
for suspension cells was performed in 14" day of
primary culture. Doubling time of suspension cells
was found to be 14 days and all passages (n: 5)
for these cells were carried out in 14t day of each
subculture. Most of these cells were approximately
15 um in diameter and all of them were spherical
cells.

DISCUSSION

Testes that are one of the reproductive tissues
are used to investigate the development of
spermatogenesis and to establish the primary or
continuous cell lines in insect cell culture studies

since cells obtained from this tissue are suitable
to be cultured.

In first study related to culture of testes, it was
reported that sperm follicles isolated from Samia
cecropia were cultured in insect hemolymph
and these cells survived for three weeks [14]. In
a previous study, testes from diapausing pupae
of Platysamia cecropia and Samia walkeri were
cultured in hemolymph obtained from different
stages of insects and effects of hemolymph on
spermatogenesis were examined. Results of this
study showed that some hormonal substances
induce spermatogenesis [25]. In another study,
spermatocytes from testes of Samia walkeri were
cultured in presence of ecdysone for 1 hour and
then they were transferred to medium containing
high molecular weight substances found in
hemolymph. Result of this study demonstrated
that spermatocyte differentiated to sperm [26].
In 2007, testes obtained from Bombyx mori were
cultured to enhance the production of apyrene
sperm using a commercial medium, TC-100 cell-
culture medium, containing FBS at different rates
and it was reported that when spermatocytes
were cultured by TC-100 cell-culture medium
containing 30% FBS, growth of eupyrene and
apyrene bundles was found to be adequate [22].

These studies generally focus on development
of spermatogenesis and do not aim to establish
the primary cell culture or continuous cell lines.

100 pm

Figure 2. Huge adherent cells found around the explant (E) in subculture of adherent cells. Arrows indicate huge

adherent cells.



As differently from these studies, the first aim of
our study is to establish primary cell culture from
testes of B. mori using Grace's insect medium
containing 10% FBS. According to results of
primary culture, suspension cells were evidently
observed in 5" day and first time subcultured
in 14" day of culture (Figure 1B). Growth rate
of these suspension cells was found to be very
rapid. In 20" day of culture, cells situated in
bottom of petri dish in which they were called as
adherent cells were seen and they were observed
as tightly linked to those of neighboring (Figure
1C). In 60" day of culture, adherent cells were first
time subcultured. Growth rate in adherent cells
was remarkable but when it was compared with
suspension cells, it was found that growth rate of
adherent cells was slower than that of suspension
cells.

The other aim of our study is to investigate
the appropriate cells obtained from testes for
establishing continuous cell lines. According
to results of adherent cell's subculture, some
adherent cell clumps were seen around the
explants (Figure 2). However, it was found that
adherent cells were not suitable for passaging
since they did not proliferate very well and did

not survive long time after they were subcultured.

Contrary to adherent cells, doubling time for
suspension cells
Therefore, it was thought that suspension cells

were convenient to establish continuous cell lines.

In a cell culture study established from testes
of Chilo suppressalis, another Lepidopteran, it
was reported that three different cell types were
found; first type was small epithelial cells which
were about 20 um in diameter, second type was
large phagocyte-like cells which were about
100 pum in diameter, third type was very large
epithelial-like cells which were about 300 um in
diameter [17].

Similarly, our study showed different type
cells among adherent cell groups. Some of them
were small cells which were between 10-20 um in
diameter and these cells were only seenin primary
culture (Figure 1C). Others were large cells which
were about 100 pum in diameter and these cells
were seen around the explant after subcultured

in subculture was 14 days.
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(Figure 2). These cells thought to be epithelial-
like cells. Interestingly, it was not mentioned the
presence of suspension cells in study conducted
by Mitsuhashi. However, presence and growth
rate of suspension cells were remarkable in our
study. These two different results are thought to
be depending on species of insects which were
used in these studies because different species of
insects were used in these studies.

Consequently, it was seen that primary
cell culture from testes of B. mori resulted in
suspension and adherent cell lines. In addition,
this study showed that while adherent cells were
not a good choice to initiate continuous cell
lines, suspension cells were suitable to establish
continuous cell lines. However, since suspension
cell lines are generally used in production of
recombinant proteins, further studies are required
to show whether suspension cells produced
in this study are appropriate in production of
recombinant proteins or not.
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