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Introduction

Development' of new research tools
allow the genetic improvement and
production of transgenic animals and saving
of in dangerous species.

Stem cells are the cells with self
renewal and differentiation capacity; they
can transmit genetic information to next
generation'”. Spermatogenesis is a process
that supported by spermatogonial stem cells
(SSCs). There are rare spermatogonial stem
cells (SSCs) in testis that support
spermatogenesis. 0.02-0.03% of total germ
cells, 1.25% of all spermatogonia, and
10.6% of undifferentiated spermatogonia in
the rodent testis are SSCs, so amounting to
35,000 SSCs per mouse testis™.

Sertoli enrico described the Sertoli
cell (SC) in 1865 first time. These cells have
close structural relationship with the
spermatogenic cells in the seminiferous
tubules, so scientist’s attentions focus them®.
Defined number of germ cells and
spermatogonia were supported by each
sertoli cells®. Sertoli cells are essential for
testis formation and spermatogenesis. These
cells support the germ cells to change to
spermatozoa via direct contact and by
controlling the microenvironment in the
seminiferous tubules”.

A simple way to achieve great
number of spermatogonial cells are that
immature animals are used. In adult animals
using of cryptorchid species or animals with
deficiency of vitamin A is essential to get
high number of stem cells. There is different
types of germ cells in adult animals so
isolating of spermatogonial cell from adult
animal is difficult vs. immature animals’*®.

As SSCs require a niche provided by
Sertoli cells in vivo, probably this
microenvironment can be reproduced in
vitro. We can hold this as valid for the
culture system. Accordingly, a good system
would be composed of a starting population
of a highly purified SSC suspension with
autogenous Sertoli cells. These epithelial

cells provide self-renewal proteins to SSCs
in their niches in the testis’. The first step of
working on spermatogonial cell is the
isolation and culture of them. There are
different experiments that used co-culture
system for Sertoli cells and spermatogonial
cells'®!'*. Co-culturing of spermatogonial
cells with Sertoli cells showed a significant
increase in the number and diameter of the
colonies compared with the treated growth
factors and the control group'”.

Culture media with animal serum is
necessary for cell growth and for the
stimulation of proliferation (“mitogenic
effect”). The sera that used most widely are
from adult or newborn animals or of fetal
bovine origin. Whole animal serum is an
extremely complex mixture of a large
number of constituents, low and high
molecular weight biomolecules  with
different physiologically balanced growth-
promoting and growth-inhibiting activities
as well as fetal bovine serum (FBS)'®.

Spermatogonial stem cells can’t
expand in a culture medium without serum
and feeder layer more than one week'’. The
scientists have tried for years to perform
suitable  condition for living and
proliferation of these cells but they can’t
have more progress in this aspect because of
lack of knowledge of nutritional require of
these cells. Adding of serum in medium
increases viability rate of spermatogonial
cells. In free serum condition 20%-30% of
cell number has been decreasedlg, our
research group used 10% FBS and co-
culture method.

For producing of recombinant
proteins, goat is one of the suitable domestic
animals'’. Therefore, there is an interest in
the application of SSCs as an alternative
approach to create transgenic animals. The
goat is economically a very important
animal but there are a few data about its
reproduction system. The seminiferous
epithelium cycle period duration in goat is
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10.6 days. Total period of spermatogenesis
is 4.5 epithelium cycle in goat. (10.6*4.5=
47.7) so the length of spermatogenesis is
47.7 days™.

At the onset of  culture,
spermatogonia is round cells with a
spherical nucleus and one to three dense,
spherical nucleoli of approximately 1-3 mm
in diameter occupying a central or slightly
eccentric position in the nuclei; a high
nucleus: cytoplasm ratio; and many
cytoplasmic inclusions, mostly concentrated
at one side of the cell. After a few days, the
somatic cells constitute a confluent
monolayer”'.

The identity of the cells confirm
through analysis of immunocytochemistry
against Oct-4 and vimentin. Vimentin is a
cytoskeletal protein. It usually found in
epithelial cells and it is a molecular marker
of Sertoli cells detect in the feeder
monolayer cells. The great majority of the
cells in the monolayer are positive for the
Sertoli cell marker vimentin'.

For confirmation of the presence of
spermatogonial cells, in addition to
morphology, Oct-4 trace in the colony cells.
SSCs show Oct-4 expression™.

The aim of this study was to isolate
and co-culture goat spermatogonial cells
with Sertoli cells in a medium that enrich
with 10% FBS. Spermatogonial stem cells
and Sertoli cells were identified by
immunochemistry test and through of this
study the morphology of spermatogonial
stem cells and Sertoli cells was shown.

Materials and methods

Animals and sampling

Two month age native kids at the
Khalatposhan Research Institute of Tabriz
University were used. 10 replicates were
performed. TESE technique was performed
for getting samples. Samples were taken in
DMEM with 10% FBS and were transferred
to laboratory in two hours.

Cell collection

For achieving of cells enzymatic
digestion protocol with some modification
was used'’. Briefly, testis pieces that
obtained with TESE technique were
mechanically minced and floated in DMEM.
DMEM contained 1 mg/ml collagenase, 1
mg/ml Trypsin, 1 mg/ml hyaluronidase type
I and 5 pg/ml DNase I. These substances
incubated at 37°C for 60 min. After this
step, the suspension was centrifuged at
1400g for 2min. Then by removing of
supernatant, semineferous tubles were
incubated with secondary step enzymes that
including Img/ml collagenase, Img/ml
hyaluronidase type II and 5pg/ml DNase.
This step was taking 15min in 37°C
incubator.

In the second step, spermatogonial
and Sertoli cells were achieved as cellular
suspension. Finally spermatogonial cells
were co-cultured with Sertoli cells at
incubation temperature of 37 C, atmosphere
of 5% CO; in a humid chamber were used.
Cell growth and colony formation ability
were assayed in 4, 8 and 12 days after co-
culture by invert microscope. Medium cells
were changed in 4, 8 and 12 days after co-
culture and before assaying of number and
area of colonies.

The medium contained DMEM high
glucose with 10% FBS, 2 mM L-Glutamin,
100 pg/ml  streptomycin, 100 [U/ml
penicillin.

Colony counting and viability rate

The number of colony were count by
inverted microscope in 4, 8, 12 days after
co-culturing.

For differentiating of wviable and
nonviable cells, Trypan Blue was used. Cells
are very selectable when it comes to
allowing or baring compounds to pass
through the cell membrane®.

After 12 days co-culture, the
viability of the cells was determined using
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0.4% trypan blue and light microscope
(Olympus, Tokyo, Japan).

Spermatogonial and sertoli cell
identification

For identification of Sertoli cells
anti-vimentin were used'®. Briefly, anti-
vimentin diluted in TBS/BSA (5pg/ml and
2pg/ml, respectively) was applied over
slides for 60min at 25°. Fluorescein
Isothiocyanate  (FITC)-conjugated sheep
anti-mouse Ig was diluted in TBS/BSA in a
ratio of 1:50 and incubation was further
continued for 45min at 25°C. Following once
washing with TBS/BSA, slide was exposed
to DAPI for 5min. It was then washed and
mounted in PBS-glycerol 90% and
examined under a fluorescence microscope
(Olympus, Tokyo, Japan).

Oct-4 was described as a marker for
undifferentiated cells. Anti-Oct4 immuno-
cytochemically stained obtained colonies of
Spermatogonial cells with (conjugated with
FITC). Briefly, anti-Oct4 (Abcam) diluted in
TBS/BSA, was applied over slides for
60min at 25°C. After washing, FITC
conjugated donkey polyclonal secondary
antibody to Goat Ig G was added and
incubation was further continued for 45min
at 25°C. After washing with TBS/BSA, it
was mounted in PBS-glycerol 90%, and
examined under a fluorescence microscope
(Olympus, Tokyo, Japan)".

Statistical analysis

Results are presented as the mean 6
SEM. Student t-test was used for statistical
analysis. Differences were evaluated to be
significant at P<0.05.

Results

SSCs are present in the basement
membrane of the seminiferous tubules, in
specific niches in close contact with
supporting Sertoli cells and surrounded. In
laboratory after first enzymatic digestion,

the interstitial tissue and cells were removed
and after incubation of seminiferous tubules,
cell suspensions were centrifuged to
achieving of cells. The result of enzymatic
digestion was achieving of spermatogonial
cells and Sertoli cell.

Isolation and characterization of
spermatogonial cells and Sertoli cells: The
Sertoli cell population created a monolayer
of cells 3 days after co-culturing (Fig. 1).
The Sertoli cells were evidenced by their
morphology.

Cell growth and colony formation
ability were assayed in 4, 8 and 12 days after
co- culture.

Trypan blue is a stain that penetrates
in dead cells. The blue stain is easily visible,
and cells can be counted using a light
microscope. The viability of spermatogonial
cells after 12 days co-culture in DMEM with
10% FBS was > 93%.

Identification of cells: As it obvious
in Fig. 4, the spermatogonial cells are round
cells and Sertoli cells are triangle cells.
Immunochemistry showed that vimentin was
detected in feeder monolayer cells (Fig. 4A).
As depicted in Fig. 4, vimentin localized in
Sertoli cells indicating expression of this
intermediate filament protein in these cells.
Spermatogonial cells were expressed Oct-4
by immunocytochemistry staining (Fig. 4B).

The nuclei of both Sertoli and
spermatogonial cells were immunostained
with DAPI (Fig. 4A, B).

As a result of our study,
spermatogonial cells were round with a size
about 14 pm. The colony of spermatogonial
cells was observed in this Figure. The
colonies appeared four days after co-
culturing step (Fig. 5).

Discussion

Initial attempts at isolating SSCs
started with the isolation of “type A”
spermatogonia  (containing SSCs) by
enzymatic digestion of testicular tissue™ .
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At present study immature animals were
used and a great population of these cells
was got7’8.

SSCs require a niche provided by
Sertoli cells in vivo, probably this
microenvironment can be reproduced in
vitro**.

This study demonstrates that highly
spermatogonia can be obtained from the
testes of goats. Co-culturing with Sertoli cell
is one way that leads us to achieve a highly
number of colonies of spermatogonial stem
cell. Scientists ~ co-cultured  human
spermatogonial stem cells with Sertoli
cells®. kruji et al studied efficiency of adult
mouse spermatogonial stem cell colony
formation under several culture conditions
and used co-culture method and had
succeeded. Izadyar et al performed an
experiment on bovine testis and culture type
A spermatogonia with Sertoli cells'?. Co-
culturing of goat spermatogonial stem cell
with Sertoli cells in 2012 using different
serum concentrations was performed by
Bahadorani et al. Their purpose was to
investigate  the  effect of  serum
supplementing on short-term culture. They
used Crude testicular cells'® but in our
research, Testicular Sperm Extraction
(TESE) technique was run and a piece of
seminiferous tubule was brought in lab and
these cells were co-cultured with Sertoli
cells after isolation.

Culturing of suspension isolated cells
were used in this study. There are two
culture  systems in laboratory  for
spermatogenesis, first of them is culturing of
testis organ and second is culturing of
suspension isolated cells. However the first
way is interesting but because of complex
condition of testis structure and its
physiological condition to prepare of
nutritional condition that effect on special
cellzs4 is difficult, the second way usually
use”.

The advancement of amphibian
spermatocytes through meiosis and some
aspects of the maturation of spermatids
require the presence of Sertoli cells in the
co-culture. A similar reliance on Sertoli cells
in the mammalian testis can be postulated”.

In mouse Sertoli cells formed a
confluent layer and after fortten days, the
collected cells were co-cultured on the top
of Sertoli cells so Sertoli cells prepared with
more than 95% purity"”.

By analyzing of immunocyto-
chemistry against Oct-4 and vimentin the
identity of the cells was confirmed.
Vimentin is a cytoskeletal protein. It usually
found in epithelial cells. Vimentin is in the
perinuclear region of the cells”™, It is a
marker for day 14 postnatal Sertoli cells”’.
Moreover vimentin which is a molecular
marker of Sertoli cells was detected in the
feeder monolayer cells.

In addition to morphology, Oct-4 for
presence of spermatogonial cells was used.
SSCs-derived  colonies showed Oct-4
expression. This finding is in agreement
with  that  reported by  previous
investigators'>***" who demonstrated Oct-4
expression in the spermatogonial cells but it
is in disagreement with that reported by
Richards et al’'.

In conclusion, the results of present
investigation demonstrated that isolation and
co-culture of SSC with Sertoli cells in goats
is possible.
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Figure 1. (A) semineferous tubules were shown after first enzymatic digestion (light
microscope *40). (B) Sertoli cells created a monolayer cells (inverted microscope
*40). (C) A colony of spermatogonia around with Sertoli cells (inverted microscope
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Figure 2. Relationship between colony number and time. There is no significant
difference between colony number and different days of culturing
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Figure 3. Relationship between colony number and time. There is no significant
difference between colony area and different days of culturing
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Figure 4. Immonuchemistry tests. (A) Sertoli cells (*200) (B) spermatogonial cells

(*400). The voulume of nucleus in spermatogonial cells are more than nucleus
voulume of Sertoli cells
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Figure 5. Spermatogonia (red arrow), Colony of spermatogonia (arrowhead), Bar=
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