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Genetic phenotype identification of type I interferon receptor 1-gene knockout
SD rats

Cai Zeng, Xian Qiaoyang, Bao Rong, Zhang Jingyi, Su Shan,

Long Ziwen, Zhang Zhang, Tang Hongbin '
(Center for Animal Experiment/ABSL-Ill Laboratory, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Type I interferon (IFN-I) is a central cytokine in host antiviral immunity, and its signaling pathway is al-
so closely associated with the pathogenesis of autoimmune diseases and tumors. Gene knockout animal models are crucial
tools for studying the function of this pathway. However, the widely used type I interferon receptor 1 (IFNAR1) knock-
out mouse model has limitations, including species differences and technical constraints, which restrict its translational
value. To address this, we successfully generated an Ifnarl knockout model in Sprague Dawley (SD) rats using CRIS-
PR/Cas9 technology. Through genotyping of the offspring, we established a stable strain of Ifnarl” homozygous rats.
Phenotypic analysis revealed no significant differences in morphology, behavior, or reproductive capability between the
knockout and wild-type rats. Furthermore, immunohistochemical staining confirmed the complete absence of IFNAR1
protein expression in multiple tissues of Ifnarl” rats, including the liver, spleen, kidney, brain, and reproductive organs.
The generation of this Ifnarl knockout rat model provides a novel and promising preclinical platform for investigating the

in vivo functions of the type I interferon signaling pathway in a physiological context that more closely recapitulates human
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biology, and for evaluating the efficacy of related therapeutics.
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Table 1 Primer sequences used in this experiment

EIEZER S

5145551 (5—>3")

IFNARI-WT-F
IFNARI-WT-R
IFNAR1-KO-F
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CTGAGCTCATACTTTCTGTTCTGGTC
GGACACAGGAGAAGAGCAAGAAG
TGGTACTGCTGAAGTTATGTAATTGCTC
CACCATCTCCTTGTCCGTCC
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Figure 2 Genotyping of Ifnarl gene-knockout rats
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Note: Gel electrophoresis imaging of rat offspring DNA. The PCR product size for the knockout identification primers is 685 bp,

while that for the wild-type identification primers is 652 bp. After PCR amplification of the rat genome using these two identifica-

tion primers, a single band indicates a homozygous genotype, whereas two bands indicate a heterozygous genotype.
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Figure 3 External morphological features of adult and

neonatal Ifnarl gene-knockout rats
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Figure 4 Analysis of IFNARI expression in tissues of SD-Ifnarl” rats (10X)
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