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Severe fever with thrombocytopenia syndrome (SFTS)
is an emerging infectious disease with a high case fatality
risk and is caused by the SFTS virus (SFTSV). A
retrospective study conducted after the first identification
of an SFTS patient in Japan revealed that SFTS is
endemic to the region, and the virus exists indigenously
in Japan. Since the nucleotide sequence of Japanese
SFTSV strains contains considerable differences
compared with that of Chinese strains, there is an urgent
need to establish a sensitive and specific method capable
of detecting the Chinese and Japanese strains of SFTSV.
A conventional one-step reverse transcription-PCR
(RT-PCR) (cvPCR) method and a quantitative one-step
RT-PCR (qPCR) method were developed to detect the
SFTSV genome. Both cvPCR and qPCR detected a
Chinese SFTSV strain. Forty-one of 108 Japanese
patients suspected of having SFTS showed a positive
reaction by cvPCR. The results from the samples of 108
Japanese patients determined by the qPCR method were
in almost complete agreement with those determined by
cvPCR. The analyses of the viral copy number level in
the patient blood samples at the acute phase determined
by qPCR in association with the patient outcome
confirmed that the SFTSV RNA load in the blood of the
nonsurviving patients was significantly higher than that
of the surviving patients. Therefore, the cvPCR and
gPCR methods developed in this study can provide a
powerful means for diagnosing SFTS. In addition, the
detection of the SFTSV genome level by qPCR in the
blood of the patients at the acute phase may serve as an
indicator to predict the outcome of SFTS.

Journal of Clininal Microbiology
Sep;52(9):3325-33(2014)
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In many countries, Salmonella 4,5,12:1:- is currently
among the 5 to 10 most common serotypes associated
with human infections. We analyzed the sequences of
chromosomal and plasmid DNA of six Salmonella
4,5,12:1:- isolates from Japan, using next-generation DNA
sequencing technologies. Single nucleotide
polymorphisms (SNPs)-based genomic analysis revealed
that these S. 4,5,12:1:- isolates represented monophasic
variants of S. Typhimurium. One of the isolates
(designated EHM21-304) carried a deletion of a DNA
segment encoding 11 genes around the fljAB operon; this
deletion differed from any previously reported variant in
other 4,5,12:1:- strains. The multidrug resistant (MDR)
plasmid (pSO4-21-304) from EHM21-304 was apparently
composed of IncA/C and IncFII plasmid backbones. The
IncA/C-related region carried repA, MDR genes
(including blaTEM-1b, floR, tetA, tetR, strB, strA, sul2),
and several conjugative transfer system-related (tra) genes;
the IncFlIl-related region carried MDR genes (including
catA2, blaCTX-M-55, qnrS1 and aac(3)-11d) and more
than 30 tra genes. The above findings concluded that the
S. 4,5,12:1:- isolate EHM21-304 lacked 11 chromosomal
genes around the fljAB operon and harbored the MDR
plasmid pSO4-21-304 which had a two-component
chimeric structure apparently derived from IncA/C and
IncFII plasmids.
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Applications of next generation sequencer (NGS) and
advanced bioinformatics technology in medical

microbiology

oKunihisa Kozawa (Gunma Prefectural Institute of Public
Health and Environmental Sciences)

Makoto Kuroda, Hirokazu Kimura (National Institute of
Infectious Diseases)

Yukio Morita (Tokyo Kasei University)

Hiroto Shinomiya (Ehime Prefectural Institute of Public

Health and Environmental Science)
Komei Shirabe (Yamaguchi Prefectural Institute of Public

Health and Environment)

Nucleotide sequencing technology has recently
evolved drastically from the contemporary “Sanger
sequencing”, which had been the only DNA sequencing
method for the last three decades, to the novel
non-Sanger-based sequencing genome analyses. Since this
new technology is so revolutionary, the device is generally
referred to as “next generation sequencer (NGS)”. NGS
allows deciphering genomes of any organisms
comprehensively and simultaneously at unprecedented
speed, and is changing the landscape of bioinformatics in
the life sciences with its enormous potential. The
application of NGS will bring unlimited expansion of the
microbiology front, and significantly in the field of human
infections as well, and is expected to broaden the horizon
of metagenomics up to another dimension.

In order to study molecular epidemiology of the
various infectious diseases, we have conducted
comprehensive analyses of the major antigen cording
regions of human respiratory viruses such as human
rhinovirus (HRV), respiratory syncytial virus (RSV), and
human parainfluenza virus (HPIV). We also performed
whole genome analyses of non-hydrogen
sulfide-producing Salmonella typhimurium isolates. The
results obtained from the virus study showed that the

major antigen coding genes in the viruses had evolved



uniquely and rapidly. And the results from the Salmonella
study revealed that the gene mutation of some enzyme
coding regions had affected the biochemical properties of
phenotypes of the bacteria which are considered
biologically essential.

In conclusion, our study proved that NGS is a very useful
and promising tool in bioinformatics and the applications
of advanced bioinformatics technology relevant to medical
microbiology will be discussed in general.

2014 International Hua-Xia Medicine Summit Forum on
Human Genes (2014 April ~ China)
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