Transcriptomic and differential gene expression analysis using RNA-Seq data in
purebred Sistani cattle and its crossbreed with Simmental

QL;)\;;L; U,:Mo-.kw 9 F):..fcn)') doen c*rLg.Lw‘ 4:\)‘&»& c#vo.:b'v.‘;,u) J)A:— ‘\u‘.‘.’.f j’.}"’

Ol ki Dliws S o815 (65 )5LaS 0uSils ¢ ol psle 05 8 (g meils )
O el e i Blws S oSN (65 5LES oSl ¢ ol oo 03 8 slskal Y
Ol S 58S (oahs psle ko auws Jo ¢ ol p sl 05 5
O et Dlws S o8l (55 5LiS 0 aS il ¢ ol sk o5 8 HLisls ¥
Ol S 538 (o5 p ke Dlidons s 3o ¢ o3 sle 05 0
Department of Animal Science, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran.
Department of Animal Science, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran.
Department of Animal Science, Animal Science Research Institute of Iran, Karaj, Iran.

Department of Animal Science, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran.

o > w0 bdoRE

Department of Animal Science, Animal Science Research Institute of Iran, Karaj, Iran.

Abstract

Background and Objectives: The Sistani cattle, as one of Iran’s valuable indigenous breeds, is known for its
high resistance to diseases, tolerance to heat and nutritional stress, and excellent adaptation to the harsh climatic
and nutritional conditions of the eastern regions of the country. However, its low milk and meat production has
limited its commercial utilization. Crossbreeding with high-yielding exotic breeds such as Simmental can create
a balance between production efficiency and the preservation of native adaptive traits. Transcriptomic studies
using RNA-Seq technology provide a powerful tool to investigate gene expression changes induced by
crossbreeding and to identify molecular markers associated with economic and adaptive traits. The aim of this
study was to analyze differential gene expression between purebred Sistani cattle and their crosses with the
Simmental breed, and to identify the affected biological pathways.

Materials and Methods: Blood samples were collected from the coccygeal vein of purebred Sistani cattle and
Sistani x Simmental crossbreds (two biological replicates per treatment) at the Zabol Livestock Breeding Center
under identical nutritional, environmental, and management conditions Total RNA was extracted using the
RNeasy kit (Qiagen), and its quality (including RIN score) was assessed with a Bioanalyzer, while purity was
evaluated using NanoDrop. Samples were sent to BGI, China, for library construction and sequencing. Initial
quality control was performed with FastQC (v0.12.1), and reads were processed using Trimmomatic (version
33/0). High-quality reads were aligned to the cattle reference genome. Transcript assembly and quantification
were performed using Cufflinks (FPKM), and differential expression analysis was conducted with Cuffdiff in the
R environment. Genes with g-value < 0.05 were identified as differentially expressed genes (DEGSs). Gene
Ontology (GO) and pathway enrichment analyses were performed using the PANTHER database and Fisher’s
exact test with FDR correction.

Results: After quality control and alignment, a total of 143 genes showed significant differential expression
between the two groups. Data quality was satisfactory, with approximately 74% of forward reads and 73% of
reverse reads in the purebred Sistani group, and about 81% and 82% in the crossbred group, uniquely aligned to
the reference genome. Among the 20 genes with the greatest expression differences, genes such as UNC8O0,
FBX016, PKHD1, SCN10A, and RGS16 showed significantly reduced expression, whereas genes such as BOLA-
DQB, PRSS2, PPP1R1B, and BOLA-DQAS5 were upregulated. GO and pathway analyses indicated that these
genes are mainly involved in processes such as ion transport, regulation of cell growth, response to stimuli, and
immune function. Data analysis resulted in the identification of five pathways with a high level of statistical
significance (FDR < 0.05). These pathways included G Alpha (1) signaling, GPCR downstream signaling,
Signaling by GPCR, G Alpha (Q) signaling, and Chemokine receptors bind Chemokines.These pathways are



associated with extracellular signal transduction and responses related to reproduction, milk production, growth,
and immune function under stress conditions.

Conclusion: The results indicate that crossbreeding Sistani cattle with the Simmental breed induces profound
changes in gene expression profiles and biological pathways, and can be an effective strategy to improve
livestock productivity while maintaining adaptation to challenging environments. These findings provide a
valuable foundation for marker-assisted breeding programs and targeted selection in indigenous Iranian cattle
breeds.
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Figure 1. Summary of Results from the Ten Quality Assessment Tests and Individual Nucleotide Quality Test
for Forward Reads in Purebred Sistani Breed
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Figure 2. Summary of Results from the Ten Quality Assessment Tests and Individual Nucleotide Quality Test
for Forward Reads in Sistani x Simmental Crossbred
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Table 1 — Results of Quality Control and Statistics of RNA-Seq Sequencing Reads in Sistani Cattle and Sistani
x Simmental Crossbreeds
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