
 

Development of a new method for decoding
viral genes
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Identification of previously unidentified HSV-1 CDSs by chemical proteomics.
This diagram illustrates the procedure of AHA labeling experiments for
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BONCAT-based MS-analyses (n = 2). In each of the two experiments, MS-
analyses were performed twice. b Ion-intensity of viral polypeptides relative to
that of viral and host polypeptides. Each value is the mean ± SEM of four MS-
analyses. c Total numbers of peptides detected in HSV-1-infected cells at 4 h and
12 h post-infection and mapped to known or previously unidentified HSV-1
Coding Sequences (CDSs) in the experiments shown in Fig. 1a and
Supplementary Fig. 1a. The number is shown above the bars. d Venn diagrams
showing the results of two independent AHA-labeling experiments by 4 h post-
infection using wild-type HSV-1(F)-infected cells as described in Fig. 1a. The
numbers indicate the number of peptides derived from HSV-1 CDSs. e Venn
diagrams showing the results of five independent AHA-labeling experiments by
12 h post-infection using wild-type HSV-1(F) infected cells as described in Fig.
1a (n = 2) and Supplementary Fig. 1a (n = 3). The numbers indicate the number
of peptides derived from HSV-1 CDSs. f Schematic diagram of the genome of
wild-type HSV-1 and the map of HSV-1 CDSs known and identified in this
study. Credit: The Institute of Medical Science, The University of Tokyo

Comprehensive identification of viral proteins encoded by viral genes is
required to understand the pathophysiology of viral infections. A
research team led by Professor Yasushi Kawaguchi of the Institute of
Medical Science, the University of Tokyo, conducted mass spectrometry
specialized for novel synthetic proteins of viruses, and developed a new
decoding method for viral genes that can easily and quickly obtain even
non-canonical genetic information.

Using this new decoding method, they identified nine novel proteins
encoded by herpes simplex virus type 1 (HSV-1) and found that one of
them, piUL49, is a pathogenic factor that specifically controls the onset
of herpes encephalitis.

These results were published in Nature Communications on September
29, 2020.
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Protein piUL49 is involved in brain-specific viral
proliferation and the onset mechanism of viral
encephalitis

It is difficult to decipher the whole picture of diverse and complex 
genetic information hidden in the viral genome with conventional
technology, and the development of a new method has been required for
decoding viral genes, especially those encoding non-canonical
translational elements.

Many viruses are known to shut-off new synthesis of host proteins.
Focusing on this property, the research team purified newly synthesized
proteins by the BONCAT method and performed high-sensitivity mass
spectrometry.

They found that most of the peptides obtained were derived from
HSV-1, including peptides from viral proteins encoded by nine novel
HSV-1 genes. All the newly identified HSV-1 genes encode non-
canonical translational products.

They named one of these novel viral proteins piUL49. Using analysis of
a mouse model of HSV-1 infection, they clarified that piUL49 is
involved in brain-specific viral proliferation and the onset mechanism of
viral encephalitis. For details of the research, please see the paper.

Expected to lead to the development of new
treatments for HSV encephalitis

The entire base sequence of the HSV-1 genome was determined about
20 years ago, and it is thought that the decoding of the viral genes
encoding canonical translational elements has already been completed.
However, information on the decoding of viral genes encoding non-
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canonical translational elements has been limited.

It is of great academic significance to discover nearly 10 new HSV genes
and to clarify that one of them encodes piUL49, which is involved in the
development of viral encephalitis.

Professor Kawaguchi, the lead scientist of this research, stressed the
importance of their finding as follows. "Elucidation of the onset
mechanism of encephalitis through piUL49 will greatly contribute to the
understanding of the high central nervous system orientation of HSV-1.
We hope that the results will lead to the development of new treatments
for HSV-1 encephalitis.

  More information: Akihisa Kato et al, Identification of a herpes
simplex virus 1 gene encoding neurovirulence factor by chemical
proteomics, Nature Communications (2020). DOI:
10.1038/s41467-020-18718-9
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