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Abstract

Introduction: The main challenge of Primordial Germ Cells (PGC) is their lack of proliferation and self-renewal in the
culture medium. One approach to induce proliferation in PGC cells is manipulating intracellular signaling pathways such
as TGF-B. The use of growth factors and small molecules is one of the ways to achieve this goal.

Methods: Chicken gonadal PGC cells were cultured and incubated at 50,000 cells per well in a 24-well plate coated with
Matrigel. The experimental groups included four groups: control (basic medium for PGCs culture), treatment with small
molecule IDE1 (100 nM; Stemgent, USA, 04-0026), treatment with growth factor A Activin (25 ng/ml; R&D Systems,
338-AC), and treatment with SB431542 (10 pM; Cayman Chemical, 13031) with three replicates from each group. To
check the amount of cell proliferation, PGC cells were counted with a hemocytometer at intervals of 7, 14, and 21 days
after treatment. The activity of the TGF/f3 signaling pathway was evaluated by examining the expression of SMAD2,
SMAD3, and LFTTY1 genes by qRT-PCR method.

Results: The effect of Activin A and IDE1 increased the proliferation of PGC cells to more than 4 times compared to
the control group, while the SB431542 group decreased cell proliferation. Activin A and IDE1 experimental groups
maintained cell viability and culture for 25 days but did not lead to long-term culture. Also, the results of investigating
the activity of the TGF/3 signaling pathway showed that Activin A and IDE1 led to increased expression of Smad2,
Smad3, and LFTTY1 genes compared to the control and SB431542 groups.

Conclusion: The results of this research represented that improving the culture conditions and activating the effective
signaling pathways in plutipotency can induce plutipotency and long-term culture of chicken PGC cells.
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F: GCAATTACATACCAGAAACACCAC SMAD2
60 191 R: TATAGAACACCAGAATGCGGG

F: TACATCCCAGAGACACCTCC
60 206 R: CGCTGGTTGAGTTCATAGTAGG ~ SMADS
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SOX2: Sex determining region Y-box 2, CVH: Chicken Vasa Homolog

60 150

1 Extracellular Matrices (ECM)
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Antibody Cat. No. Host  Dilution Ratio Company
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Figure 1- Derivation of chicken PGCs in conventional culture conditions: A. schematic and timeline for the
isolation and culture of chicken PGCs at stages 28-29 HH in KO-DMEM medium supplemented with FBS,

chicken serum, FGF2, SCF, and LIF in chicken gonadal fibroblast culture; B. enrichment of the isolated PGCs
cultured on differential adherent culture systems at days 0, 2, 3, and 4. Scale bar: 50 pm.

1 Fetal Bovine Serum (FBS)
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Figure 2- Derivation of chicken PGCs in conventional culture conditions on STO, BRL,
MEF, and CEF feeder cell layers. Scale bar: 50 and 100 pm.
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Figure 3- Long-term culture of chicken PGCs on MEF and CEF feeder cell layers at
days 3 and 7 after the primary culture. Scale bar: 50 um.
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Table 3- Survival rate and long-term culture of chicken PGCs on STO, BRL, MEF, and
CEF feeder cell layers and control group without feeder cell layer.
Types of Cell Substrates Number of Eggs  Number of Cell Passages Days of Cell Culture

STO 200 2 7
BRL 200 2 7
MEF 200 2 7
CEF 200 2 7
Control 200 2 7
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Figure 5- Proliferation of chicken PGCs in conventional culture conditions on FBS and various ECM (gelatin and
Matrigel) feeder layer-free culture systems. Scale bar: 50 and 100 pm.
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Figure 6- Proliferation efficiency of chicken PGCs on FBS and various ECM
(gelatin, and matrigel) feeder layer-free culture system.
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Table 4- Survival rate and long-term culture of chicken PGCs on FBS and various ECM
(gelatin, and Matrigel) feeder layer-free culture system.
Number of Eggs Number of Cell Passages Days of Cell Culture  Types of Cell Substrates

250 5 20 Matrigel
250 3 10 FBS
250 2 7 Gelatin
250 2 7 Control
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Figure 7- Characterization of chicken PGCs on Matrigel-coated plates; A. PAS staining, B. qRT-PCR for
expressions of genes related to pluripotency OCT4, NANOG, and SOX2, and CVVH gene as a specific germ cell

lineage marker in chicken PGCs and control group (CEFs), C. immunofluorescence staining for markers
DAZL. Scale bar: 50 pm.
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Figure 8- Effect of Activin A and SB431542 on proliferation and self-renewal of chicken PGCs.
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Figure 9- Proliferation efficiency of chicken PGCs on Activin A growth

factors and Small molecule (SB431542).
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of PGCs by qRT-PCR.
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Figure 11- Effect of IDE1 on proliferation and self-renewal of chicken PGCs.
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Figure 12- Effect of IDE1 Small molecule on the expansion of chicken PGCs.
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Table 5- Survival rate and long-term culture of chicken PGCs on Small molecule
(IDE1 and SB431542) and Activin A growth factors.
Treatments Days of Cell Culture  Number of Cell Passages Number of Eggs

Control 25 7 300
Activin A 25 8 300
IDE1 25 8 300
SB431542 7 2 300
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