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Table 1. Identifier, abbreviated name, position and p-value of indicator genes differentially expressed between two

groups

Gene_id Gene name Locus p_value
XLOC_004874 - 12:72407994-72452356 0.00005
XLOC_009631 PTGS2 16:67728005-67735629 0.00005
XLOC_028625 CXCL3,GRO1 6:89061092-89075133 0.00005
XLOC_034998 ALAS2 X:92485199-92512358 0.00005
XLOC_001440 - 1:141506155-141506618 0.00005
XLOC_019951 HBA 25:216447-217264 0.00055
XLOC_021541 - 27:540774-1092322 0.00005
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Figure 2. Histogram plot (Left) and Heatmap plot (Right) of differential indicator genes expression between two
groups (H_pre: Healthy pre-calving, K_pre: Ketosis pre-calving)
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Table 2. GO analysis of indicator genes differentially expressed between two groups
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Extended Abstract

Introduction and Objective: In recent decades, dairy cows have been selected for high levels
of milk production; As a result, the cow's demand for nutrients increases so much that if the
required amount of energy is not provided, the incidence of ketosis in dairy cows will increase;
Therefore, in this study, the aim is to identify different index genes expressed between healthy
and pre-calving ketosis groups that ultimately identify the metabolic pathways and molecular
activities involved during ketosis.

Material and Methods: Transcript (total mRNA sequence) of six blood tissue samples
containing three replicates from each group was prepared. The preprocessing steps of the
readings were performed using Fastq-dump, FastQC and Trimmomatic software and also the
study of gene expression profile was performed using Hisat2 and Samtools software. Finally,
the differential expression analysis of genes was performed using Cufflinks software package
and gene ontology analysis was performed using DAVID and Ensembl databases.

Results: Finally, 35342 genes and 107722 isoforms were identified on the transcript of these
samples and finally 179 genes with different and significant expression were identified
(p<0.00055) which, considering log2> 4 and log2 <-4, Seven genes with different expression
between the two groups were studied. The largest differences in gene expression between the
two groups were related to the genes, HBA and PTGS2 with log2 (fold_change), 4.53 and 4.47,
respectively. Gene ontology (GO) analysis and the pathways involved in it showed that the
mitochondrial membrane and endoplasmic reticulum component, inflammatory response and
oxidative stress, hemoglobin redox process and biosynthesis, cellular response to hypoxia, metal
ion binding, biosynthesis and metabolism Fatty acids and lipids are also involved in the
chemokine and TNF signaling pathways.

Conclusion: Seven index genes with different and significant expression were identified on the
transcript of the samples; The CXCL3 and GROL1 genes had the highest expression between the
two groups and the HBA gene had the highest differential expression, with more than 23-fold
expression in the pre-calving ketosis group compared to the healthy group. Gene ontology
analysis showed that HBA gene as the most significant gene with different expression, with
more expression in the group with pre-calving ketosis, is a factor in increasing oxygen transfer,
hemoglobin biosynthesis, oxygen binding and iron ions.

Keywords: Differential gene expression, Gene ontology analysis, Ketosis, RNA-seq,
Transcriptum
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