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Abstract— Breeding symptoms in sheep (ovis aries) are
complicated, many genes affected by genes and
environmental factors, as well as influenced by interaction
between them. The polymorphisms in many genes
associated with reproductive symptoms have been
recorded in breeds by many sheep worldwide. Breeding
symptoms significantly affect the profitability of lamb
cultivation, which is eventually expressed in the number of
lambs per lamb. Since most events only produce a lamb
due to low reproductive efficiency or poor genetics, it is of
great scientific and economic importance to identify genes
responsible for specific reproductive symptoms. Ovulation
is a complex mechanism that varies between species and
depends on genetic and environmental factors. Mammals
can have either mono-convulatory or poly-convulatory,
which may be based on the number of eggs released during
ripe and ovulation. The BMP system is an important ovary
regulatory system, which plays an important role in the
mechanism responsible for choosing follicles in large
household species. Development of follicle in the ovaries of
mammal species is strongly influenced by different BMPs,
S0 we recognize the importance of assessing these factors,
which play an important role in affecting ovulation, coup
discrimination and cumulous expansion. The BMP family
has more than 30 members, with BMP15 most important.
Development discrimination factor 9 (GDF9) gen is an
important breeding gene studied in many sheep. The
polymorphisms in these genes have shown significant
relationships with fertility symptoms such as ovulation
speed and garbage size and have been used in reproductive
programs. The transforming growth factor Beta (TGF-§)
Different mutations in the GDF9 genes in the family have
been shown to affect the fertility of the sheep. Increasing
garbage size is important for the profitability of sheep
production, but it is just one of the several factors that
makes lamb cultivation profitable. In the sheep, genetic
variation in the size of the garbage and ovulation speed is
widely documented, and many conclusions have indicated
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sufficient differences between the breeds and within
different mechanisms. Given that breeding symptoms have
less heredity, and the selection is slow and disabled
depending on phenotype values, the purpose of this study
is to examine the relationship between genes and these
symptoms, which emphasizes the relationship between
polymorphism in GDF9 and BMP15.
Keywords — GDF9 gene; BMP15 gene;
reproduction; fecundity genes.

litter size;

INTRODUCTION

ets (Ovis Aries) were among the most important

economic animals in the world. He played an

important role in agriculture, economics and culture
in the first days of human civilization. It made the sheep one
of the most successful animals of humans in the early Neo -
Fate (Jhao et al., 2023). Several studies have shown that
performance of the nesting system is affected by genetic
diversity. The discovery of gene polymorphism can provide
potential molecular genetic markers for sheep breeding
(2).The Saubilen takes the BMP15 genes on the chromosome,
and GC has shown that BMP15 prevents progesterone
production stimulated by a follicle stimulating hormone (FSH)
without affecting estradiol. BMP15 -POLIMORFISM affects
ovarian function, garbage size and reproduction in cattle, and
BMP15 is considered an important gene affecting reproduction
in cattle.Growth Factor Discrimination 9 (GDF9) is related to
the transforming growth factor Beta (TGF -R) family (3).

The GDF9 is expressed in the ovaries, stimulates the
development of the follicle, promotes granulosa cell
proliferation, affects the cell's vitality signaling route and
controls other growth factors and hormones (4). The GDF9 is
shown to play a role as an external factor excreted by oocytes
and is an external factor in Granulosa cells (5). The GDF9
genes also affect transgembren receptor protein sanes (SRP)
and include ovulation cycle, coupling production and gonadal
development (6). The GDF9 genes in the sheep are located on
the chromosome 5 and have two exones and 1,126 base pairs
spread. The long maturity peptide of this gene consists of 135
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amino acids, while preppide consists of 453 amino acids (7).
Coded Preprotein encounters a factor required for
folliculogenesis in the ovaries. This factor stimulates
granulosa cell growth and promotes the development of
primardial follicles (8).The GDF9 gene in oocyte controls
several enzymes in granulosa cells, which is responsible for
ovulation, fertilization and successful reproduction. Deletion
of the GDF9 genes has been shown to reduce follicular
development and food infertility (9). The GDF9 is important
for breeding work in Gener Ewes (10). The gene has an
important role in granulosa, cumylas and trapping cells, which
promote folliculogenesis, ozogenesis and ovulation, contribute
to female fertility (11). Therefore, all knowledge of the work
of these markers is useful for breeders to improve the
ovulation speed and garbage size of cattle (12).

Effect of the GDF9 and BMP15 gene on litter size.

Given the synergistic role of BMP15 and GDF9 in oocyte
development, ovulation regulation, and follicle production,
any changes in the BMP15 gene codon may result in a less
biologically active and mature protein with abnormal binding
to GDF9, negatively impacting the ovarian response to
ovulatory stimulation (13). The BMP15 is also known as
GDF95. Both BMP15 and GDF9 genes belong to the
transforming increase component  (TGF-g) family (14).
Figure 1 suggests that each GDF9 and BMP15 bind through
BMPR1 to transmit alerts to cells. The GDF9 and BMP15 can
shape homodimers or integrate to form heterodimers. GDF9-
BMP15 heterodimers could have precise physiological
capabilities. Both GDF9 and BMP15 may also exhibit
aggressive inhibition (15). Therefore, some studies have
counseled that the ratio of these two genes determines clutter
size (LS) (16). Di et al. (2021) (17) suggested that BMP15 is a
essential gene for clutter length in Lochong sheep, and that
those 4 SNPs might be used as candidate variables to enhance
clutter size. The effects propose an interactive impact among
BMP15 and FecB/GDF9 in influencing clutter size.
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Fig. 1. Cross -stock mode between GDF9 and BMP15 Signaling.

Benmorfozenic protein 15 (BMP15) first binds the bone
morphogenate protein receptor 2 (BMPR2) to the form
complex. Then the complex is recognized and bound by
BMPR1B (ALK®6) which activates Thesmad1/5/8 signaling
pathway. Phosphere binds SMAD1/5/8 SMAD4 and enters the
core to interfere with translation and translation. Development
discrimination factor 9 (GDF9) includes the same route, and
signal transmission takes place through BMPR1B (ALK 5)
and SMAD2/3. GDF9 and BMP15 Signaling can stop each
other (18).

SNP Loki is important benchmarks for reproductive
variants, as they are an important factor in molecular markers -
based breeding of sheep. The previous study indicated that not
all mutations in the GDF9 genes change LS. Mutation located
in introns has no effect, while people located in the promoter
region to a large extent affect LS (19). Of course, there are
some mutations in exon, but they do not change the amino
acid sequence (20). Many studies have indicated a significant
impact of BMP15 and GDF9 genes on breeding symptoms in
sheep. These genes are called prime candidate genes for
breeding in sheep (4). Reproductive symptoms, finally
expressed as lamb of lamb per lamb, largely affect the
profitability of sheep cultivation, as most events normally only
produce one lamb in Iragi events. Marzanov et al. (2023) (21)
studied polymorphism in specific Loki, which is known for
affecting some breeds, but does not always guarantee positive
results in other breeds. In contrast, Deniskova et al. (2023) (4),
These SNPs vary greatly between lamb with high and low
power. Candidates for most reproductive symptoms are
mainly reproductive genes, such as BMP15 (bone
morphogennetic protein 15), GDF9 (growth discrimination 9)
(22), and BMPR 1B (Benmorphological Protein Protein
receptor type 1B).

Development of follicle in the ovaries of mammal species is
significantly affected by different BMPs, as shown in recent
studies by Sarma et al. (2019) (23), Kumar et al. (2020) (24),
Ali et al. (2022) (25), and Imran and Al-Tuwani (2024) (26).

117



" Kerbala Journal of Veterinary Medical Sciences, VVol. 1, Supplement I, 2025 **

T —
1558 3040540

""Proceedings of the 6th Scientific Conference, College of Veterinary Medicine, University of Karbala"

These studies recognize the importance of assessing these
factors, as they play an important role in affecting ovulation,
follicular discrimination and cumulous extension. Hormonal
input and growth factor, including bone morphogenetic
protein (BMP), plays an important role in this process
(24).The BMP transforming growth factor-oil (TGF-B) is a
member of the family, who plays a role in the development of
ovaries ( 27).

Role of GDF9 and BMP15 in ovary

The primary regulatory capacity of the oocyte for follicular
growth and discrimination is achieved through synthesis and
secretion of specific oocyte factors, especially paragorine
factor GDF9 and BMP15, which directly serves through direct
physical contact in granulosa cell border interface. Granulosa -
cells (GCS) and Cumylas cells (CC) play an essential role in
the OOCT maturity, follicular development and maturity,
ovulation and fetal development around the OOCT. BMP is
shown to regulate folkulogenesis in mammals (28). Granulosa
-cells (GCS) and Cumylas cells (CC) play an essential role in
the OOCT maturity, follicular development and maturity,
ovulation and fetal development around the OOCT. Oocyte
and cumulus cells form cumulus-Oocyte complex (COC) and
maintains wide Bupy communication. The Commulus protein
is shown to regulate folkulogenesis in mammals (28).
Cumulus proteins are important because of their important
role in follicular development and discrimination, Cumyla's
follicle expansion and ovulation (29).

The spread of granulosa or cumulus cells and cell death is
closely linked to follicular growth and development. The BMP
family development factors have the largest of the TGF-off
family, and there are many tasks in modifying cell
proliferation, discrimination and existence. Originally, BMP4
was recognized for its role in promoting cartilage and bone
formation, but now BMP is shown to regulate the
development of teeth, kidneys, skin and muscles (28).The
growth and development of the ovaries is regulated by BMP
with a spatial and tissue -specific pattern. Of these, BMP2,
BMP5 and BMP6 have been expressed in oocytes in Kim
cells, BMP6 and BMP15, and BMP2, BMP4 and Theca cells
in BMP7. MRNA expression of BMP4 was examined in
cattle, sheep, mice, mice and ovarian follicle cells. For Bovine
secondary Rome improved supplements with BMP4 in
cultural medium improved follicle development and entral
formation. In in vitro-recommended human embryos
weakened BMP4 joint formation of blastocysts and induced
apoptosis in blastocysts. Overall, BMP4 is included in
follicular development and female fertility (28).

Effect of the GDF9 and BMP15 gene in Growth traits in

ewes.

Development symptoms are good indicators of the
adaptability of an animal for current environmental conditions
and are crucial to production, reproduction and survival. The
rapid growth rate eventually determines the meat production
capacity of the marketing age, so the selection is used as a

criterion. They are largely influenced by genetic and non-
genetic factors and interactions between them. It improves
these symptoms when using direct phenotype selection using
disabled and time -consuming. In addition, most of these
symptoms have less heredity, gender -specific, and appear
later in life, making them difficult to determine volume in
young animals and use direct selection on symptoms. For this
reason, and with progress in molecular genetics and
sequencing technologies, researchers from all over the world
have discovered several candidate genes associated with
reproductive symptoms in different sheep. It asks to identify
the genetic base of reproductive symptoms and includes them
in selection decisions to improve the breeding performance in
sheep delays.

Genetic Factors Affect in  Growth Traits.

Symptoms of development are strongly affected by various
environmental factors, such as sex, garbage types (single or
twins), mother's weight, birth and year. Therefore, it is
necessary to know the exact estimates of genetic and
phenotype parameters for performance symptoms to develop
appropriate  selection strategies to achieve genetic
improvements for these symptoms. The estimate of heredity is
useful in the construction of the selection indices, predicting
genetic reaction to selection and determine the extent to which
a person's phenotype can rely on in selection. Therefore,
accurate heredity for wvarious economic symptoms is
indispensable in animal breeding programs.

Effect of the BMP15 gene in Growth traits in ewes.

Tang et al., (2018) (30), demonstrated that the EV -which
bears FECB mutation had a high ovulation rate, which may be
responsible for the low expression of BMP15 in the ovarian to
the Bibi Sea. However, some studies have also concluded that
the BMP15 is an important gene in the goat's fertility,
indicating that the BMP15 expression in the Harkinian ovaries
was much higher in multi-tender stress than the BMP15
expression Simple-Jede Stress (31). Getmantseva et al in
studies (2019) (32) shows a multilateral analysis of the
variance a very statistically important impact of the GDF9
gene SNP on the lamb's birth weight. As a result, the weight of
the birth of lambs in EVS of the AG genotype was found to be
0.156 kg more than the roof beard on the GG gene. Many
factors significantly affect birth weight, including calving
types, nutrition, race and sex. Although this study did not
assess the nutritional status of mothers, but the birth weight
observed within the specific area indicates that mothers were
well cared for during pregnancy. Torres et al. (2021) (33) It
was exposed as an important aspect of production systems that
may affect the results.

Effect of the GDF9 gene in Growth traits in ewes.

The gene that encodes growth hormone (GH) and growth
differential factor 9 (GDF9) has been proposed as a potential
candidate genes affecting total muscle mass growth and, as a
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result, such as a result, meat productivity (34). Sarsk's Onlers
have many data on the effect of different genetic variations of
GDF9 genes on the living weight of short sheep, as well as on
the yield of AFSI short sheep's milk, the ability to study
polymorphisms and suggest their relationship with the ability
to study polymorphisms and meat productivity indicators.Al-
Khajai and Ahmed (2019) (35) studied associations between
GDF-9 genes and milk production symptoms. He examined
polymorphisms in the GDF9 gene/exon-1, and gave genotypes
and some milk production and relationships between
reproductive symptoms in innovative sheep. The used
polymerase chain reaction regulation fluorescence (PCR-
RFLP) method to study the ratio of GDF-9-Gen Loki and
reproduction and symptoms other than the size of the garbage.
The results showed no statistically significant difference
between the GDF9 genes of the GDF9 genes during the total
milk production and breastfeeding period, indicating that the
expression of the GDF9 genes no effect on proteing milk
production and breastfeeding duration as a result of the
expression of the GDF9, but has effects on other animal
symptoms. Jawasra and Ismail (2018) (36) identified the
associations in the middle of the polytes in prolactin (PRG),
GDF 9 and Kallsettin (CAG) genes and development
symptoms in geniims. According to the results, the PRG gene
type of birth weight affected, but did not reduce weight or
average daily gains. Interestingly, there was no connection
between growing symptoms before lashing and GDF9.

Role of GDF9 and BMP15 in Reproductive Performance
The GDF -9 and BMP -15, members of the TGF family, are
important in many aspects of general follicular development,
including OOCT development, granulosa cell function and
follicle maturation. Her significant contribution to female
reproduction and infertility is widely displayed in scientific
studies (37). Both factors are crucial for general reproduction
processes and may be fetal development indicators. They
regulate the oocyte supply of granulosa cells, form a defense
against reactive oxygen species and provide essential nutrients
to oocyte through mechanisms such as cholesterol synthesis
and glycoliasis (38). The GDF-9 and BMP-15 regulate
synergistic folkulogenesis and oocyte development. These two
proteins are expressed at the same time in oocytes and affect
the surrounding granulosa cells. GDF -9 and BMP -15
Specific Krein/Treatonin Kinease receptors located on
granulosa cells, trigger intracellular signaling cascade.

This activation leads to phosphorus of smading protein,
especially SMAD2 and SMAD3, which later produces
complexes with SMADA4. These complexes are translated into
the core, where they regulate the transcript of the target genes
required for granulosa cell proliferation, discrimination and
follicle development. CO interaction between GDF -9 and
BMP -15 improves the efficiency of these processes,
facilitating the correct maturity of follicles and ookates (38).

Both GDF-9 and BMP-15 prevent gonadotropin-retained
progesterone excretions. In addition, these two paracrin factor
Cumylas, separated by oocytes, spread of cumylus cell,
apoptosis, metabolism and expansion (39). Oocyte derivative
development factor GDF-9 and BMP-15 are expressed
selectively by oocytes by oocytes to juggle with the primardia
stage and the size of garbage are affected cooperating during
public development (40). In addition, BMP-15 and GDF-9
control the expression of Hyaluronan Synthse 2, which is
necessary for the formation of matrix to accumulate cell
expansion, which contributes to the stimulation of cell
extension (41).

CONCLUSION

This review concluded that the GDF9 is essential for
folliculogenesis, ozogenesis and ovulation, and therefore
female plays an important role in fertility. The BMP15
Association study was designed to connect BMP15 -gene
polymorphism with physical symptoms in Iragi roof beard.
BMP15 and GDF9 promote the development of primary
follicles and primary Romans' infections from primidal. They
also play an important role in promoting the existence and
development of primary follicles in the newborn ovaries. In
particular, GDF9 and BMP-15 show synergist effects on each
other. The breasts should be aware of the importance of
BMP15 and GDF9 as reproductive indicators, as any
disruption in their expression can lead to impaired fertility in
animals. Future research should focus on their functional
impact on ovulation and development paths to identify
specific mutations in BMP15 and GDF9 and improve
reproductive strategies.
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