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Abstract

In Nigeria, rabbit farming is a big livestock industry that supports the nation's economy and food security.
On the other hand, little is known about the proteome profiles and genetic diversity of Nigerian rabbit
populations. The analysis of all the proteins in a biological sample, known as proteomic profiling, has
proven to be an effective method for determining the molecular foundations of rabbit traits. This review
identifies the prospects and challenges of proteomic profiling of heterogeneous rabbit populations in
Nigeria. It can however be concluded that proteomic profiling will aid in the improvements of rabbit stocks
in Nigeria. By applying this knowledge to develop more efficient breeding techniques, rabbit farming in
Nigeria can become more sustainable and productive overall. By combining proteomic data with other
omics technologies, researchers can better understand the biology of rabbits and develop targeted strategies

to improve rabbit farming in Nigeria.

Description of Problem

Rabbits can be raised on grain-free diet because
food prices are rising and the demand for grains
is rising, it is advantageous to be able to raise a
good protein on garden fodder in developing
countries. Rabbits are noted for their early
maturity, high fecundity, rapid growth rates, and
high feed conversion rates. Compared to a calf for
a cow and up to two kids for a goat, when given
the right care, rabbits can yield over forty kits
annually (1). Furthermore, according to (2),
rabbits are odorless, noiseless, and able to adapt
to a wide range of habitats, unlike many larger
ruminants.

According to several authors (3, 4, 5), rabbit
farming, also referred to as cuniculture, is a type
of mini-livestock production that can help
farmers increase their income and boost
agricultural productivity while also meeting the
recommended level of animal protein intake by
humans. Compared to other meat sources, rabbit
meat has a reduced cholesterol content, making it
a rich source of animal protein (6). Compared to
other livestock, they require less space and
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money to raise, and because they can use a variety
of forages and household waste as feed, feeding
them is less expensive. Additionally, because
they are extremely prolific, farmers can easily
grow their flock quickly (7). Since rabbit manure
is a good source of organic manure and has been
utilized to increase plant production (8), it can be
considered an organic fertilizer. Improving
breeding techniques, disease resistance, and
overall productivity require an understanding of
the genetic diversity and proteomic profiles of
rabbit populations (9). The research on proteomic
profiling of heterogeneous rabbit populations in
Nigeria is summarized here, and its implications
for rabbit farming are discussed.

According to (10), proteomics is the study of
protein interactions, functions, compositions, and
structures as well as how they affect cellular
processes. Compared to genomics, proteomics
offers a deeper understanding of the structure and
function of the organism. But because the
expression of proteins varies with time and
environment, it is far more complex than
genomics (11). A thorough understanding of the
proteins expressed in the various tissues and
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organs of rabbits can be obtained through
proteomic profiling, which also sheds light on the
molecular processes underlying significant
characteristics like growth, reproduction, and
disease resistance. The present status of proteome
research on African rabbit populations is outlined
in this review, along with its implications for
rabbit farming in the area.

Proteomic Profiling of Rabbit Populations

Proteomics is the comprehensive analysis of the
structure and function of proteins to comprehend
the nature of an organism (12). Among the most
important instruments for analyzing protein
profiles in cells is mass spectrometry. However,
due to their complexity and dynamic nature,
biomarker discovery continues to be the primary
challenge in proteomics. Thus, an understanding
of biological systems and how diseases alter them
can be achieved by combining the proteomics
approach with genomics and bioinformatics. But
only a small portion of the blood's proteins have
been examined in the majority of studies (13).

Numerous proteomics techniques exist, such as
gel-free high-throughput screening technologies
like multidimensional protein identification
technology (14), stable isotope labeling with
amino acids in cell culture (15), isotope-coded
affinity tag, and isobaric tagging for relative and
absolute quantitation (16). One-dimensional (1D)
and two-dimensional (2D) gel electrophoresis (2-
DE) (17). Tissues, organelles, and cells can be
studied using shotgun proteomics (18), 2D
difference gel electrophoresis (2D-DIGE) (19),
and protein microarrays (20). High-throughput
processing  methods  include  label-free
guantification of high mass resolution liquid
chromatography (LC)-tandem mass spectrometry
(MS), large-scale western blot assays (21), and
multiple reaction monitoring assays (22). (23)
have classified proteomics into two categories in
the past ten years: protein expression mapping
and protein interaction mapping. The former
technique measures the quantitative expression of
the proteome in tissues, bodily fluids, or cells by
combining 2-DE and MS. Understanding the
PTMs of expressed proteins under various
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environmental or disease states can be achieved
through protein expression mapping (23). To
identify the interaction partners for the encoded
proteins in each cell and at the proteome-wide
scale, protein-protein interaction mapping
employs the vyeast two-hybrid system in
conjunction with mass spectrometry (24).

Proteomic methods including mass spectrometry,
2D gel electrophoresis, and bioinformatics
analysis have not been widely employed in
studies examining the proteomes of African
rabbit populations (25, 26). However, proteins
linked to a number of physiological functions,
such as metabolism, immunity, and stress
response, have been found through these
investigations. Proteomic analysis of rabbit
skeletal muscle, for instance, has revealed
proteins essential to meat production that are
involved in muscle growth and development.

Implications for Rabbit Farming

There are various ramifications for rabbit farming
from the proteomic profiling of Nigeria's
heterogeneous rabbit populations. Firstly, it
offers useful data for creating molecular markers
linked to desired characteristics like growth rate,
resistance to disease, and quality of meat. It also
advances our knowledge of the molecular
mechanisms that underpin key physiological
processes in rabbits, which can help us design
more focused breeding programs. Thirdly, it can
aid in the creation of nutritional strategies that are
specifically targeted at enhancing the
productivity and well-being of rabbits in various
environmental settings. Fourth, proteomic
research can aid in the creation of vaccines and
remedies for illnesses that afflict African rabbits.

Future Directions

Proteomic profiling of rabbit populations in
Nigeria is still in progress as there are a number
of obstacles to overcome. Among these are the
requirements for more thorough research
encompassing a larger spectrum of rabbit
populations and the fusion of proteomic data with
other omics technologies like metabolomics and
genomics. In order to improve rabbit farming
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practices in Nigeria and deepen our
understanding of rabbit biology, future research
should concentrate on tackling these issues.

Conclusion and Application

A valuable way to understand the genetic
diversity and molecular mechanisms underlying
key physiological processes in rabbits is to
conduct proteomic profiling of heterogeneous
rabbit populations in Nigeria. The overall
productivity and sustainability of rabbit farming
in Nigeria can be increased by using this
information to create more effective breeding
strategies. Through the integration of proteomic
data with other omics technologies, scientists can
enhance their comprehension of rabbit biology
and devise focused approaches to ameliorate
rabbit farming in Nigeria.
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