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ABSTRACT: Fibroblast is the principal active cell of connective tissue. It can be used as a useful tool for reproductive and
therapeutic studies for its ability to easily grow in culture, create a preferable environment to growth and can be used as
both for primary and permanent cell lines. Somatic cell nuclear transfer (SCNT) is commonly used for complete genetic
reprogramming of a fully differentiated cell (e.g., fibroblast). SCNT is influential means for studying genomic imprinting,
nuclear-cytoplasmic interaction, totipotency, and the contribution of paternal and maternal genomes to developing
embryos. For reproductive cloning, SCNT is a fundamental step. So, the objective of this study was to adapt buffalo
fibroblast cell culture protocol in order to develop fibroblast cell line for SCNT. River type buffalo ear skin tissues were
used for developing primary cell culture to establish fibroblast cell line. Cells were grown in vitro. The general morphology
and growth of cell population and presence of any microbial contaminants were checked regularly under an inverted
microscope in phase contrast. Cells were counted by using hemocytometers. Sliced tissue was sown in 15 culture dishes
to create primary and subcultures, and cells were cultivated in 6 of those dishes. Cell confluence varied from 70 to 80%.
There were performed subcultures. Cell confluence in passages 1 through 10 varied from 73 to 90%. Cell concentration
was 2.72 x 105, 2.68 x 105, and 2.65 x 105 per ml in passages 1, 5, and 10, respectively. Viable cells ranged from 84-
93% of the total cells in passages 1 through 10. Different passages of cultivated fibroblast cells showed significantly
varying viability (p< 0.05). Cultured fibroblast cell lines could now be preserved using cryotechnology.
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INTRODUCTION

Cell culture is the process by which prokaryotic, eukaryotic
or plant cells are grown under controlled conditions. But in
practice, it refers to the culturing of cells derived from
animal cells. In cell culture, the cells are no longer
organized into tissues. When cells are surgically removed
from an organism and placed into a suitable culture
environment; they will attach, divide and grow. This is
called as primary culture. The genetic diversity of livestock
and poultry plays an important role in overall biological
diversity, as well as forms the basis for the survival and
sustainable development of the human beings. Therefore,

the preservation of genetic resources from endangered
species is of important scientific significance. The
preservation of individual animals, semen, embryos,
genomic libraries and DNA libraries are all practical
approaches. Nevertheless, the establishment of cell line
using cryopreservation technique is another effective
approach for preservation of individuals. Most cell banks
prioritize conservation and utilization of animal resources,
especially animal producing cells and embryos (Ho et al.,
1997; Oishi, 1997; Simon, 1999; Park et al., 2009). In
addition to these methods, modern somatic cell cloning
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technique has made somatic cells become fascinating
resource in the conservation of animal genetic materials
(Wu 1999; Hong et al., 2005; Lee et al., 2007; Park et al.,
2007; Yun et al., 2008).

Cell culture is a general idiom used for the removal of
cells or tissues from an animal and their next placement
into an artificial environment conducive to growth. It is also
known as techniques of keeping tissues alive and growing
in an appropriate culture medium. Growing tissues of living
organism outside the body is made possible in an
appropriate culture medium, containing mixture of nutrient
either in solid or liquid form. In cell culture, the cells are no
longer organized into tissues. Cell culture was first
successfully undertaken by Harrison in 1907. Harrison
cultivated frog nerve cells in a lymph clot held by the
‘hanging drop' method and observed the growth of nerve
fibers in vitro for several weeks. However, Wilhelm Roux
in 1885 for the first time maintained embryonic chick cells
in a saline culture. The first liquid media consisted of sea
water, serum, embryo extract, salts and peptones for cell
culture experiment. This media supported growth of
monolayer in limited scale. Later several techniques were
developed for successful cell culture (Marquis, 2016).
Development of use of trypsin to allow subculture of
attached cells from one flask to another, development in
cell culture vessels and bioreactors, cell cryopreservation
methods and different media formulations were taken
places during 1950s to 1960s. Vaccine production from
cultured cell was also developed by this time. The
technology for the production of different antibiotics from
cultured cell lines was established by the continuous effort
of researchers during the period of 1970 to 1980. In 1992,
rat intestinal cells primary culture was developed by Evans
et al (1992). Skin fibroblast cells are valuable for being the
most frequently used somatic cells in somatic cell cloning,
and thus, fibroblasts preservation is important to fulfill the
future demands for animal cloning and other projects
(Moro et al., 2015a, b). So far, culture of skin fibroblast cell
lines using adherent culture has been achieved for many
animal species (Webb et al. 2014; Santos et al. 2016;
Daneshvar et al. 2017; Siengdee et al. 2018; Wang et al.
2020).

Skin cells provide the benefits of easy accessibility and
non-invasiveness, without sex or age limitations (Kubota
et al., 2000). Moreover, skin cells give an extra interest
because of animal’s phenotype is known (Forsberg et al.,
2002). Therefore, ear fibroblasts can obtain without risk to
the donor animal’'s health and is more convenient and
practical to harvest and sub-culture than other cells (Lu et
al., 2005; Hosseini et al., 2008). Fibroblast cell line is a
good source of donor cells in SCNT for cloning purpose.
Moreover, Tasripoo et al. (2007) showed that there was no
difference in blastocyst formation among buffalo donor
skin fibroblasts of a 6-month old calf, a 2-year old and a 4-
year old buffalo. Establishment of pregnancy and birth of
the first cloned Thai swamp buffalo obtained from adult ear
skin fibroblast cells reported by Tasripoo et al. (2014).
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Fibroblasts from different anatomical sites in the body also
express many genes that code for immune mediators and
proteins (Krausgruber et al., 2020). The technology for the
production of cloned calf from bovine fibroblast cell line
was successfully adopted, where a bovine fetal fibroblast
culture was established and used as nucleus donor,
slaughterhouse oocytes were matured and enucleated
oocytes were fused with fibroblast. Reconstructed
embryos were cultured and developed blastocysts were
transferred to recipient cows which eventually produced a
cloned calf.

A Texel sheep ear marginal tissue fibroblast cell line
(named TSF19) was successfully established by using a
primary explant technique and cell cryo-conservation
technology by Li et al. (2009b). This newly established cell
line will not only preserve the genetic resources of the
important Texel sheep at the cell level, but will also provide
a valuable resource for genomic, post-genomic, somatic
cloning research. Establishment and characterization of
the fibroblast cell line from Silkie Bantam was successfully
adopted by Li et al. (2009a).

Somatic cell nuclear transfer (SCNT) is the procedure by
which a nucleus from a fully differentiated cell (e.qg.,
fibroblast) undergoes complete genetic reprogramming
when it is introduced into an enucleated oocyte. Nuclear
transfer of adult somatic cells from farm animals is the
most efficient biotechnological means for obtaining large
numbers of genetically identical animals (Kato et al., 1998)
and could greatly increase agricultural production (Lu et
al., 2011). The prime advantage of SCNT is the possibility
of creating multiple genetically identical animals which is
known as cloning.

The first successfully cloned mammal, Dolly (sheep) was
created using this process in 1996 (Wilmutet al., 1997).
The somatic cell nuclear transfer (SCNT) is a technique
where nucleus from donor somatic (body) cell was
implanted into an enucleated oocyte (egg cell). SCNT
technique encompasses several approaches including- i)
preparation of donor cell, ii) preparation of recipient
oocyte, iii) replacement of nucleus of recipient with donor
nucleus, iv) fusion of donor nucleus with recipient oocytes
and v) culture of reconstructed oocytes until blastocyst
development (Tian et al., 2003). The nuclear donor cells
are an important component for determining success rate
of SCNT (Powell et al., 2004).

Biotechnology division of Bangladesh Livestock
Research Institute is working on in vitro embryo
production, ovum pick up (OPU), embryo cryopreservation
and embryo transfer (ET) protocols for the last three years.
The in vitro embryo production system was already
developed in BLRI. Researches on OPU, embryo
cryopreservation and ET are carrying out for successful
adoption of these techniques (Deb et al., 2014). The
division has planned to adopt somatic cell nuclear transfer
(SCNT) technique for cloning, transgenic animal,
therapeutic and conservation of endangered farm animal
species of Bangladesh, as this was suggested by the
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experts of annual research review workshop, 2015 to
improve the livestock sector to fulfill the vision 2041.
Different somatic cell lines were successfully used for
SCNT in different species. So, the objective of the study
was to estimate the fibroblast cell line protocol of river type
buffalo for reproductive cloning.

MATERIALS AND METHODS
Development of primary cell line

Developments of primary culture of cell lines using ear
tissue of buffalo were used to establish fibroblast cell line.
Ear of River type buffalo was collected from slaughter
house. Collected ear was kept into saline solution
immediately after slaughtering of buffalo. Cells were
growing in vitro. A piece of ear tissue cultured in the
medium to develop primary fibroblast cell line. At first,
tissue sample was washed with Phosphate Buffer Saline
solution (PBS) followed by clipped, saved and washed
again with PBS. After washing, the tissue samples were
sliced with scalpel and blade. The sliced samples were
washed again with PBS and incubated in PBS containing
trypsin- EDTA (~3-4ml) for 5 min. After 5 min, DMEM
working solution (DMEM+10% Fetal Bovine Serum) was
added to inactivate enzymatic activity and then centrifuged
at 800 rpm for 5 min. The supernatant was discarded and
tissue slice was washed in PBS before seedling in Petridis
and flask. The media was poured so that the slice was not
completely submerged into the media. Then the culture
flasks/Petri dishes were placed into a CO:2 incubator (5%
CO2 with 37°C temperature) for 24 h. After attachment of
seeded tissues in dish, DMEM working media was added
to submerge the tissue slice into media. The culture was
continuing until 80-90% confluent. Culture medium was
replaced after two days and then replaces it three times a
week. After the seedling, the fibroblast outgrowth began to
develop two to three days later

Passaging of cultured cell lines

A portion of the cultivated primary cells used in maintaining
a cell line were cryopreserved, and the remainder was
constantly sub-cultured. Under an inverted microscope in
phase contrast, the general appearance, growth, and
existence of the cell population as well as any microbial
contamination would be monitored on a regular basis.
Flasks with cells at about 70% confluences were treated
with trypsin, the cells that were then harvested and either
frozen are divided for further proliferation. Dishes with non-
confluent cells medium was discarded and replaced with
fresh medium: 7 ml for 200 mm Petri dishes, 5 ml for 60
mm Petri dishes and 5 ml for 25 cm? flasks. Cells were
thoroughly washed with PBS and were detached by 0.25%
Trypsin—0.02% EDT A (Gibco , 10X) solution at 37°C

incubator for 3 min. After trypsinization, the cell
suspension was centrifuged at 250 g for 7 min and
supernatant was discarded. The cells were split into new
culture flasks containing DMEM with 10% fetal bovine
serum, 1% L-glutamine (2 mM) and cultured at 37°C with
5% CO2. The medium was changed 3 times in a week to
maintain proper proliferation and growth of cells.

Confirmation of fibroblast cell

DNA from ear tissue and cell culture was extracted using
Wizard genomic DNA purification kit (Promega, USA).
PCR final mixer contained GoTaq Green Master mix
(USA), forward and reverse primers, 2ul DNA and
nuclease free water. PCR result were validated under the
following conditions: denaturation at 95°C for 5 min,
followed by 95°C for 30 sec, 58°C for 30 sec for 20 cycles
and final extension at 72°C for 5 min. PCR products were
segregated on 2% agarose gel and visualized by ethidium
bromide staining.

Cell viability and quality evaluation of developed cell
lines

The quality of cell lines was evaluated by cell morphology
and apoptotic status following appropriate procedure with
little  modification. Cells were counted using
hemocytometers as described elsewhere (Louis and
Siegel, 2011). Viable cells were detected following staining
cells with Trypan Blue (Gibco, Grand Island, NY). Cells
viability was observed using a traditional cell-counting
method (Jauregui et al., 1981; Louis and Siegel, 2011).
Briefly, at first cultured cells were treated with trypsin with
a routine subculture. Cell suspension was mixed 1:1 with
0.4% trypan blue solution and kept for 5 min at room
temperature. Then 20 uL of the cell suspension was taken
and put between the cover slip and the edge of the
hemocytometer chamber and examined immediately
under a microscope according the method of Louis and
Siegel (2011).

Cryopreservation of cultured cell lines

Suitable protocols for cryopreservation of cultured
fibroblast cell lines were developed. Base medium
containing 10% DMSO (Di-methyl-sulfoxide) were used for
cryopreservation of fibroblast cells in the liquid nitrogen in
this study.

Statistical analysis

Data were analyzed in one-way ANOVA using SPSS 25.0
version and for mean comparison, Duncan Multiple Range
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Figure 1. Different steps of cell culture: A) Preparation of ear tissue for cell culture, B) Adhering
of the tissue on the culture flask, C) and D) Visualization of cultured fibroblast cell.

Test (DMRT) was used. P-value of < 0.05 was considered
statistically significant. All data were presented as the
mean + SE (Standard Error).

RESULTS AND DISCUSSION

Now days, many technologies are taken to conserve
animal genetic resources in many countries. With the
research report from lan Wilmut of the cloning of Dolly, the
application of cloning to conservation efforts for endan-
gered species seems appropriate (Ryder and Benirschke,
1997). Moreover, rapid development and broad application
of nuclear transfer using somatic cells increases the
choice of making transgenic domestic animals (Lee and
Piedrahita, 2003).

Results of the current study revealed that animal ear
tissue was suitable to achieve an animal fibroblast cell line
which was in accordance with other studies conducted by
Zhou et al., (2004), Groeneveld (2007) and Wang et al.,
(2020). Ear sample collection, skin fibroblasts isolation,
ear tissue preparation for fibroblast cell were done under a
modified protocol, as described in previous reports (Li et
al., 2009a; Vangipuram et al., 2013; Mestre-Citrinovitz et
al.,, 2016; Siengdee et al., 2018) (Figure 1A). Prepared
sample were cultured for 5-10 days (Figure 1B and 1C).
Confluence of cultured cells ranged from 70 to 80%. Cells
were continued to proliferate and were sub-cultured when
they reached about 80-90% confluence (Figure 1D).
Confluence of cells in passaged 1- 10 were ranged from
73 to 90%. It was observed that fibroblast cells could
attach to the plates more easily and readily than epithelial
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Figure 2. Confirmation of fibroblast cell. T1, T2 and T1',T2' represents samples
collected from tissue using FSP1 and FIN _1 primers respectively; C1, C2 and
C1',C2' represents samples collected from cell culture using FSP1 and FIN _1 primer
respectively.

Table 1. Cell concentration and total viable cell from cell culture passage no.1, 5 and 10.

Passage
P
Replication i assage 1 . .Passage 5 . I.Dassage 10 -
Concentration Total viable Concentration Total viable cell Concentration Total viable
of cells/ml cell /ml (%) of cells/ml Iml (%) of cells/ml cell/ml (%)
Replication 1 2.73 x10° 2.56 x10%(94%) 2.66 x10° 2.47 x105(93%) 2.58 x10° 2.12 x10%(82%)
Replication 2 2.69 x10° 2.48 x10%(92%) 2.71 x10° 2.46 x105(91%) 2.67 x10° 2.32 x10%(87%)
Replication 3 2.74 x10° 2.54 x10%(93%) 2.68 x10° 2.30 x10°(86%) 2.70 x10° 2.24 x10%(83%)

cells and showed distinctive tolerances to trypsin as
fibroblasts more easily detach from the flasks that were
similar with Li et al. (2009) and Wang et al. (2020).
Moreover, fibroblast attach faster than epithelial cells,
which barely attach or attach unstably by themselves, and
require certain growth substrates such as collagen to
sustain them (Zhou et al., 2004; Ren et al., 2002). To
identify the fibroblast cell Fibroblast specific protein 1
(FSP1) and Fibronectin 1 (FIN _1) primers were used. The
Fibroblast cell was taken both from ear pinna and primary
cell culture of fibroblast (Figure 2).

Subculture was accomplished with the harvested cells
split into new culture under the ratio of 1:3. Confluence of
cells in passaged 1-10 ranged from 75 to 90%. This result
was supported with others findings according to Zhou et
al. (2004) (in case of cell culture from Debao Pony ear
fibroblast) and Wang et al. (2020) (in case of fibroblast cell
culture from Chinese muntjac). Xiong et al. (2014) also
found 90% confluence of cell in passage 3 from Duroc
pig’s ear fibroblast. Table 1 showed concentration of cells
in passage 1 were 2.73 x 10°, 2.69 x 10% and 2.74 x 10°

per ml; in passage 5 were 2.66 x105, 2.71 x 10° and 2.68
x 105 per ml and in passage 10 were 2.58 x10%, 2.67 x 10°
and 2.70 x 10° per ml for replication 1, 2 and 3 respectively.
Table 1 also showed the viable cell per ml for each
passage. Concentration of cells and total viable cell per ml
(%) (Mean * SE) were presented in Table 2. Concentration
of cells per ml in different passage were not significantly
differed but viability of cultured fibroblast cell of different
passage differed significantly (p<0.05).

From the present study, the percentage of viable cells of
Passage 1, Passage 5, and PassagelO before
cryopreservation was 93, 89, and 84%, respectively (Table
2). Similar results were found 97.3 + 4.3% by Siengdee et
al. (2018). Wang et al., (2020) found that viable cells of
Passage 3, Passage 5, and Passage 10 before
cryopreservation were 97, 96, and 85%, respectively.
According to Li et al. (2009), viability of cultured cell before
freezing was 96.54 + 3.22% which also supported these
results. Xiong et al. (2014) also found the viability of duroc
fibroblasts cell culture before freezing and after recovery
were 99.2 and 98.7%, respectively.
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Table 2. Analysis of concentration of cells and total viable cell per ml (%) (Mean + SE).

Parameter Passage Level of sig.
Passage 1 (n=3) Passage 5 (n=3) Passage 10 (n=3)

Concentration of cell/ml 2.72 x 105£0.02 2.68 x 10°5+£0.01 2.65 x 105+0.04 NS

Total viable cell/ml(%) 2.53 x10°%2+0.03(93%) 2.41x105%2+0.05(89%) 2.23x10°°+0.06(84%) *

abMeans with different superscripts within the same row are differ significantly. Figure in the parenthesis indicate the number of replications. *=significant

(p<0.05), NS= Non significant p>0.05).

Conclusion

In conclusion, cell culture protocol for River type buffalo
fibroblast was developed and confirmed. Cryopreservation
of cultured fibroblast cell line had also developed and could
be better source of SCNT in reproductive cloning.
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