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研究成果の概要（和文）：我々はHBxタンパク質がRNAエクソソーム因子であるSKIV2Lを誘導、ISGであるOAS2を
抑制することで、宿主やウイルスRNAの安定性を制御することを明らかにした。HDVはHBV感染に依存するサテラ
イトウイルスである。我々はHDVにおいてもSKIV2L、OAS2によるHDV複製の上昇を確認し、HBVと同様の
HBx-SKIV2L-OAS2を介する複製への関与を考えた。HBx単体の発現ではOAS2に変化はなかったが、HBV WTでは
SKIVL2-OAS2を介するHDV複製は上昇し、HBx欠損HBVでは変化がなかった。以上のことから、SKIV2LはHBV、HDV複
製に重要であることが示唆された

研究成果の概要（英文）：We found that HBx protein significantly induced the expression of the RNA 
exosome co-factor (SKIV2L) suggesting that it may regulate the stability of other host /viral mRNA. 
Silencing of SKIV2L significantly enhanced the expression of OAS2. Hepatitis Delta Virus (HDV) is a 
satellite virus that depends on HBV. We found that SKIV2L significantly induced HDV replication. 
OAS2 played important role in this regulation. We hypothesized that HBx may increase cellular 
permissiveness to HDV infection by increasing SKIV2L levels and in turn suppressing OAS2 expression.
 We did not find any significant effect of HBx expression on OAS2 levels. We observed similar 
results by transfecting WT or a mutant HBV lacking the expression of HBx. From these results we 
concluded that there are no significant effect of SKIV2L on the HBx-mediated changes in cellular 
transcriptome. We also found that SKIV2L plays an important role in supporting HDV infection by 
suppressing host ISGs especially OAS2.

研究分野： Molecular Virolog

キーワード： SKIV2L　HBV　RNA degradation

  １版

令和

研究成果の学術的意義や社会的意義
We found that the RNA exosome co-factor (SKIV2L) regulate Hepatitis Delta Virus (HDV) replication by
 the suppression of interferon stimulated gene (OAS2) expression. 

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 

The abundance and stability of mRNAs can significantly affect the expression of genes 
encoded by these mRNAs. We found that Hepatitis B x protein significantly induced the 
expression of the RNA exosome co-factor (SKIV2L). Since SKIV2L is a key player in 
RNA-exosome mediated RNA decay, our data suggested that through the regulation of 
HBx expression, HBx can possibly regulate the stability of another host /viral mRNA.  
 

 

２．研究の目的 

We aimed to analyze the HBx-mediated regulation of host and viral transcriptome and the 
possible contribution of RNA exosome-mediated RNA decay in this regulation. 
 

３．研究の方法 

1-We analyzed the changes in cellular transcriptome induced by HBV infection in chronic 

HBV patients in published microarrays.  
2-We also performed in vitro experiment using RNA seq analysis, in which we analyzed 
the changes in the transcriptome that is induced by HBx overexpression in normal 
hepatocytes, or when HBx was overexpressed in hepatocytes in which SKIV2L 
expression was silenced with specific siRNA. 
 
 
 
４．研究成果 
1- The analysis of the change in the transcriptome of liver cells showed that the expression 
of MafF and KIF4 was upregulated in chronic HBV patients. These data confirmed the 
importance of these gens since they were also identified by our siRNA screening as 
important regulators of HBV infection. We analyzed its mechanisms and found that 
(MafF) acts as anti-viral HBV host factor that is induced by IL-1 and suppress the 
transcription of HBV-pgRNA which is required for viral replication (Ibrahim MK et al. 
JVI, 2021). We also found (KIF4) to play a pro-viral effect by inducing the transport of 
NTCP from the cytoplasm to the cell surface where it acts as a receptor for HBV and 
HDV infection (Gad SA. et al; Plos Pathogens March 2022). We analyzed the role of 
HBx on the regulation of the expression of these genes, and we found no significant effect 
of HBx on MafF or KIF4 expression (unpublished data). 
 
2- When we performed RNAseq analysis and analyzed the host genes regulated by 
SKIV2L, we found that silencing of SKIV2L significantly enhanced the expression of 
several interferon stimulated genes (ISGs), especially OAS2.  
We also analyzed the effect of SKIV2L on the RNA of other virus which is known to 
accompany HBV infection. Hepatitis Delta Virus (HDV) is a satellite RNA virus that 
depends on HBV. We found that SKIV2L significantly induced HDV replication. Further 
analysis showed that OAS2 played important role in this regulation. This effect was not 
observed in cells in which OAS2 expression was silenced. 
Based on these data, we initially hypothesized that HBx may increase cellular 
permissiveness to HDV infection by increasing SKIV2L levels and in turn suppressing 
OAS2 expression. However, we found no direct effect of HBx on OAS2 levels. These 
data hypothesized that SKIV2L regulate OAS2 expression in HBx-independent 
mechanism. 
From these results we found that SKIV2L plays an important role in supporting HDV 
infection by suppressing host ISGs especially OAS2. The mechanism by which SKIV2L 
affect OAS2 expression and the mechanism by which OAS2 affects HDV replication is 
under investigation. 
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International Collaboration, and improving scientific abilities of students and 

postdocs who participated in this work 

 

This project fostered international collaboration between the National Institute of 

Infectious Diseases, Japan, and the National Research Center, Egypt. 

During this project we supervised the following researchers in Japan 

1- Post-Doc 

Marwa Khalil Ibrahim, researcher in the National Research Center 

2- Post-Doc 

Tawfeek Hussein, researcher in the National Research Center 

3- PhD student 

Sameh Ali Gad, The University of Tokyo, Japan 
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