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Introduction 

Nucleic acids (NAs) released from damaged cells are engulfed by macrophages. Engulfed NAs  

are degraded in the endosomal compartment by a set of enzymes including DNases and RNases. 

If NA metabolism in the endosomal compartments is impaired, NA metabolites accumulate in the 

endosomal compartment and cause a variety of pathologies. In this proposal, we will study the im

pact of the endosomal RNase, RNase T2, on RNA sensor responses that reside in endosomes. I

n the previous studies by us and others, RNase T2 is shown to be required for mouse TLR7 an

d human TLR8 responses, whereas RNase T2 negatively regulates mouse TLR3 responses. We 

established Rnaset2–/– mice, in which splenomegaly and hepatomegaly developed due to monocyt

e/macrophage accumulation, suggesting that an endosomal RNA sensor is activated in macrophag

es and drive their proliferation. We here study molecular and cellular mechanisms underlying innat

e immune responses in monocyte/macrophage from Rnaset2–/– mice.  

Results and Discussion 

We conducted FACS analyses and found that both Ly6Clow and Ly6Chi macrophages accumulated i

n the spleen and the liver. By immunohistochemistry analyses, we found that F4/80-positive macro

phages accumulated in the kidney, lung, and brain.  

To identify the RNA sensor that drives monocyte/macrophage expansion in Rnaset2–/– mice, these 

mice were crossed with mice lacking Unc93B1, the chaperon required for all the endosomal TLR r

esponses. Macrophages did not accumulate in the spleen and liver in the absence of Unc93B1, su

ggesting that an RNA-sensing TLR drives macrophage accumulation in Rnaset2–/– mice. We next c

rossed Rnaset2–/– mice with mice lacking RNA-sensing TLRs such as TLR3, TLR7, and TLR13. W

e found that splenomegaly and hepatomegaly did not develop in the absence of TLR13, the senso

r for bacterial 23S ribosomal RNAs.  

TLR13 drove emergency myelopoiesis, proliferation of macrophages, and accumulation of IL-10-pro

ducing Ly6Clow macrophages in the spleen. In contrast, TLR13 caused accumulation of monocyte-d

erived Kupffer cells (moKCs), in which transcription factors such as LXR and MafB were TLR13-de

pendently activated. Target genes of LXR and MafB included tissue clearance genes such as CD5

L, MerTK, and AXL. Accumulation of moKCs turned Rnaset2–/– mice resistant to acetaminophen (A

PAP)-induced liver injury. APAP induced hepatocyte damage in both wild-type and Rnaset2–/– mice,

 but resultant inflammatory responses were observed only in wild-type mice. TLR13 impaired TLR-d

ependent production of proinflammatory cytokines and upregulated tissue clearance genes such as 

CD5L, MerTK, and AXL in moKCs, suggesting that TLR13 drove tissue protective responses in mo

KCs by inhibiting inflammatory responses and promoting tissue clearance upon tissue damage.  

These results suggest that TLR13 drives tissue protective responses in moKCs in the liver and tha

t RNase T2 negatively regulates TLR13 responses in moKCs.  

 


