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Abstract

Eggshell formation is a complex process that is tightly controlled by a
variety of genes and hormones in the laying hen's oviduct. These genes play
an important role in the eggshell's integrity and strength during its formation.
This study aimed to monitor eggshell proteins in the uterine transcriptome
during eggshell development. Thirty-eight mature laying hens of the Mezo
white breed, aged 14-24 weeks were used in the study. Group A consisted of
twenty-eight of young laying hens, while group B consisted of ten non-laying
chickens with latent ovaries. Most of the tissues were collected the oviduct of
young laying and non-laying hens', while the egg was still inside the uterus
during the egg formation cycle. After sample collection, the tissue samples
were stored at -80° C until the RNA extract, and the homogenization was
performed to extract the RNA. The homogenization process was carried out
using a tissue homogenizer in the Physiology Laboratory for the RNA extract.
Total RNA was extracted from oviduct tissues using the total RNA extraction
kit. according to the manufactur instructions for RNA extraction, the RNA
integrity was then assessed using the Thermo Scientific Nano Drop ONE
system as the initial step in the (PCR) process. A reverse transcriptase kit was
used to convert the extracted RNA into cDNA. Selected genes on three distinct
oviduct segments (magnum, isthmus and uterus) in both laying and non-laying
chickens were subjected to qPCR analysis. Using the 2004 initial draft of the
chicken genome assembly, which matched the information displayed on the
slides, a corrected annotation of the genes observed on the microarray was
created. The reference genome (Gallus_gallus-2.1, May 2006 assembly) and
(NCBI nr, Ensembl transcripts) the non-redundant transcript databases were
used and compared to NCBI megablast for gene ontology (GO) analysis of the
Gallus gallus species (Taxid: 9031). The results showed a significant

difference in gene expression between laying and non-laying hens. ineddition,
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four genes were upregulated in the magnum, whereas 10 genes were increased
in the isthmus and uterus. Calmodulin-related genes, growth factors,
cytokines, signaling receptor binding, major histocompatibility complex
protein, secondary carrier transporter, extracellular matrix glycoprotein,
cadherin, protease inhibitor, and phospholipase were used to functionally
classify the expressed genes across groups. The expressed genes were
annotated using three main functional categories: biological process, cellular
component, and molecular function. Seven expressed genes were found to
encode matrix proteins and calcium transport proteins, two expressed genes
encode cytokine activity and endopeptidase inhibitor activity, calcium ion
binding and innate immunity, one phospholipase C activity, beta-catenin
binding and cell adhesion molecule binding, transmembrane signaling
receptor activity, and metal cation. Transporters were considered to be
involved in the formation of eggshells. The study employed gene ontology
(GO) to conduct a functional analysis of the differentially expressed genes and
the proteins encoded by them. This transcriptome approach helps to discover
overexpressed genes in oviduct segments that contribute to the development
of eggshell precursors or proteins released into uterine fluid for eggshell
formation, microbial protection, and mechanical protection. The RT-PCR
equipment is the finest way to track transcriptomics in transcriptome

investigations.
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Keywords: ABSTRACT
Transcriptome Eggshell formation is a complex process that is tightly controlled by a variety of genes and hormones in the laying
analysis hen's uterus. These genes play an important role in the eggshell's integrity and strength during creation. The study aims
to monitor eggshell proteins in the uterine transcriptome throughout eggshell development. There is a total of 38
Eooshell mature laying chickens that were used, 24-week-old and 14-week-old white Leqhorn laying chickens /Mezo strain.
888! Group A consisted of twenty-eight laying hens, while group B consisted of ten non-laying chickens with latent ovaries.
proteins Most of the tissues were collected from young laying hens' oviducts while the egg was still inside the uterus throughout
. the egg formation cycle. Until the RNA was extracted, tissue samples were stored at -80° C. Total RNA was extracted
Chicken from uterine tissues using the total RNA extraction kit. Following the manufacturer's instructions for RNA extraction,
Oviduct the RNA integrity was assessed using the Thermo Scientific Nano Drop ONE system as the initial step in the PCR
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process. A reverse transcriptase kit was used to convert the extracted RNA into cDNA. Selected genes on three distinct
oviduct segments in both laying and non-laying chickens were subjected to qPCR. Using the 2004 initial draft of the
chicken genome assembly, which matched the information on the slides, a corrected annotation of the genes observed
on the microarray was created. The reference genome (Gallus_gallus-2.1, May 2006 assembly) and non-redundant
transcript databases (NCBI nr, Ensembl transcripts) were compared to NCBI megablast for gene ontology analysis of
the Gallus gallus species (Taxid: 9031). The results demonstrated a significant difference in gene expression between
laying and non-laying hens. Furthermore, four genes were upregulated in the magnum, whereas 10 genes were
increased in the isthmus and uterine. Calmodulin-related, growth factor, cytokine, signaling receptor binding, major
histocompatibility complex protein, secondary carrier transporter, extracellular matrix glycoprotein, cadherin, protease
inhibitor, and phospholipase were used to functionally classify the expressed genes across groups. The expressed genes
were annotated using three main functional categories: biological process, cellular component, and molecular function.
Seven expressed genes encode matrix proteins and calcium transport proteins, two expressed genes encode cytokine
activity and endopeptidase inhibitor activity, calcium ion binding and innate immunity, one phospholipase C activity,
beta-catenin binding and cell adhesion molecule binding, transmembrane signaling receptor activity, metal cation.
Transporters were considered to be involved in the formation of eggshells. The study employed gene ontology to
conduct a functional analysis of the differentially expressed genes and the proteins encoded by them. This
transcriptome approach helps to discover overexpressed genes in oviduct segments that contribute to the development
of eggshell precursors or proteins released into uterine fluid for eggshell formation, microbial protection, and
mechanical protection. The RT-PCR equipment is the finest way to track transcriptomics in transcriptome
investigations.
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