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Deletion of Tyro3 exacerbates LPS-induced endotoxemia in mice
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[Abstract] Objective: To investigate the role of Tyro3 protein tyrosine kinase (Tyro3) in the pathogenesis of endotoxemia and its
underlying molecular mechanisms. Methods: The expression profile of Tyro3 in peripheral blood from septic patients was analyzed
using the GEO database (GSE54514). An endotoxemia mouse model was established by intraperitoneal injection of lipopolysaccharide
(LPS, 10 mg/kg). Disease severity -including clinical scores, 96-hour survival rates, plasma inflammatory cytokine levels, and acute
hepatic inflammatory pathology-was evaluated and compared between systemic Tyro3 knockout (Tyro3™ ) and wild - type (Tyro3**)
mice. Additionally, bone marrow-derived macrophages (BMDMs) were isolated from Tyro3” and Tyro3™ mice and stimulated with LPS
(100 ng/mL) to establish an in vitro acute inflammation model. Activation of the nuclear factor kappa-B (NF-kB) signaling pathway
was assessed. Results: Clinical data analysis revealed a significant downregulation of Tyro3 expression in the peripheral blood of septic
patients. In vivo experiments demonstrated that Tyro3™ mice exhibited exacerbated endotoxemia compared to Tyro3 ”* mice, as
evidenced by significantly worsened clinical scores, reduced survival rates, elevated plasma inflammatory cytokine levels, more severe
acute liver injury, and increased inflammatory cell infiltration. In vitro studies showed that Tyro3 deficiency led to hyperactivation of
the NF-kB pathway in macrophages, characterized by enhanced phosphorylation of inhibitor of kappa B kinase (IKK) and the p65
subunit of NF-kB, along with accelerated degradation of NF -kappa-B inhibitor alpha (IkB-a). Pharmacological activation of Tyro3
using protein S (Prosl) effectively suppresses NF - kB pathway activation. Conclusion: Tyro3 attenuates endotoxemia - induced

inflammatory responses and hepatic injury by negatively regulating the NF -kB signaling pathway in macrophages, suggesting that
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pharmacological targeting of the Tyro3-NF-kB axis may represent a novel therapeutic strategy for endotoxemia management.
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A: Comparative transcriptomic profiling of Tyro3 expression in whole blood samples from survivors of sepsis and matched healthy controls using the

GSE54514 GEO database ( Control: n=18; Sepsis: n=26). B, C: Western blot analysis was performed to determine the expression levels of Tyro3 in liver

tissues of Tyro3" mice following intraperitoneal injection with either normal saline (Ctrl) or LPS(10 mg/kg). Representative immunoblot image (B) and

“P <0.001(n=6).

densitometric quantification(C) are shown. ”
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Figure 1 The expression levels of Tyro3 were downregulated in peripheral blood of sepsis patients and in the liver of

LPS-induced septic mice
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Figure 2 Tyro3 deficiency exacerbated the manifestations of LPS-induced sepsis in mice
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Tyro3"" and Tyro3” mice were intraperitoneally injected with either normal saline (Ctrl) or LPS(10 mg/kg) for 12 h. A-C: The mRNA levels of
hepatic inflammatory cytokines IL-6(A), TNF-a(B), and IL-18 (C) relative to the housekeeping gene GAPDH were quantified by RT-qPCR in mice.
D, E: ELISA was used to measure the levels of plasma inflammatory cytokines IL-6(D) and TNF-a(E) in mice. "P < 0.01, P < 0.001(n=6).

3 Tyro3HIERKMELPS FFH/ R L G RAE

Figure 3 Tyro3 deficiency exacerbated LPS-induced systemic inflammation in mice
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Tyro3** and Tyro3™ mice were intraperitoneally injected with either normal saline (Ctrl) or LPS (10 mg/kg) for 12 h. A, B: The representative
images of LPS-induced histopathological alterations in liver tissue (A) and the corresponding liver histology score (B) (HE, scale bar=100 pm).
C-E: Measurement of serum AST(C), ALT(D), and ALP(E) levels in mice. "P < 0.01, "'P < 0.001(n=6).
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Figure 4 Tyro3 deficiency exacerbated LPS-induced acute liver injury in mice
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and Tyro3™ mice were stimulated with LPS (100 ng/mL) for 0, 15, and 30 min. A-D: Western blot was used to de-
tect the activation of the NF-kB pathway, including p-IKK, IkB-a and p-p63. "P < 0.05,

"P<0.01,and 7P < 0.001(n=3).

E M54 A Tyro3 18 1178 55 NF-kB {5 S 18 FE 52 A E

Figure 5 Macrophage Tyro3 alleviated inflammation by attenuating the NF-kB signaling pathway
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BMDMs from Tyro3” and Tyro3” mice were stimulated with LPS (100 ng/mL) , or co-stimulated with Pros1 (20 ng/mL) for 0 and 30 min.
A-D: Western blot was used to detect the activation of the NF-kB pathway, including p-IKK, IkB-a and p-p65. P < 0.05, P < 0.01,and ™"P < 0.001

(n=3).
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Figure 6 Pros1 partially restored the activation of the NF-kB signaling pathway induced by LPS
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