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Abstract

1. Development of rapid diagnosis methods to detect drug resistance of influenza viruses:
Adequate treatment of influenza requires identification of viral type as well as detection of
mutation(s) conferring drug resistance. Reverse hybridization-based line probe assay (LiPA) can
be equipped with a number of probes immobilized on nitrocellulose paper strips. Thus, LiPA could
be utilized to determine viral subtypes and detect the presence or absence of the H274Y mutation,
which confers oseltamivir resistance on HIN1 influenza viruses, simultaneously. In this study,
LiPA to identify influenza virus subtypes HIN1 (pandemic 2009 type and seasonal type), H3N2
and B, and to detect the H274Y mutation was developed, and evaluated the diagnostic capability
using cultured virus isolates as well as nasal swabs obtained from patients suspected of being
infected with influenza. In analyzing 354 cultured virus isolates, this LiPA showed 100%
specificity in virus typing and 99% specificity in detecting the H274Y mutation. In analyzing 49
nasal swabs from a clinical study, this assay showed 100% specificity in virus typing and 88%
specificity in absence of the H274Y mutation although H274Y viruses positive swab based on PCR
were not able to obtained in the clinical study. Thus LiPA for influenza viruses may be used to
monitor viral trends during the influenza season.

2. Determination of emerging pathogen, Helicobacter cinaedi: H. cinaedi is an emerging pathogen,
which is increasingly reported to cause bacteremia in patients with malignancy. We report the
completely annotated genome sequence of H. cinaedi The genome sequence will provide new
insights into the diagnosis, pathogenic mechanisms, and drug resistance of H. cinaedi.

3. Complete Annotated Genome Sequence of Mycobacterium tuberculosis Erdman: Mcobacterium
tuberculosis strain Erdman was isolated from human sputum by William H. Feldman in 1945, at
Mayo Clinic, Rochester, MN, and deposited with the Trudeau Mycobacterium Culture Collection
in 1946. There is no description of the naming of “Erdman” in reference 7. Due to its consistently
high virulence, it has been widely used as a standard virulent laboratory strain for virulence and
immunization studies. We report the completely annotated genome sequence of Mycobacterium
tuberculosis Erdman (TMC 107; ATCC 35801), which is a well-known laboratory strain of M.
tuberculosis.

4. Genome Sequence of Streptococcus pyogenes M1 476: S. pyogenes is a causative pathogen
life-threatening Streptococcal toxic shock syndrome (STSS). Lancefield M1 type of S. pyogenes is
frequently isolated from STSS cases. We report the completely annotated genome sequence of M1
476 strain isolated from a STSS patient in Japan.

5. Development of rapid detection kit for multidrug resistance Pseudomonas aeruginosa: Based on
the genome sequence, which was reported previously, we prepared rapid detection kit for the

AAC(6’)-Ib, which is dominant determinant of aminoglycoside resistance in Japan.
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6. Discrimination of influenza A subtype by antibodies recognizing host-specific amino acids in the
viral nucleoprotein.. BACKGROUND:Nucleoprotein (NP) of influenza viruses is utilized to
differentiate between the A, B, and C viral serotypes. The availability of influenza genome
sequence data has allowed us to identify specific amino acids at particular positions in viral
proteins, including NP, known as "signature residues," which can be used to discriminate human
influenza A viruses from H5N1 highly pathogenic avian influenza in human cases (HPAI) and
pandemic H1N1(2009) (H1N1/2009) viruses. METHODS: Screening and epitope mapping of
monoclonal antibodies (mAb) against NP of influenza A, which reacted differently with NP from
human influenza A virus from HPAI and H1N1/2009 A virus. To identify the epitope(s) responsible
for the discrimination of viral NP by mAbs, we prepared mutant NP proteins in the 293 cell
expression system because some of the mAbs reacted with non-linear epitopes. RESULTS AND
CONCLUSIONS: In the present study, we identified 3 mAbs. The results of epitope mapping
showed that the epitopes were located at the signature residues. These results indicated that
signature residues of NP could discriminate influenza A viruses from different origin.

7. Development of an immunochromatographic assay for rapid detection of AAC(6")-Ib-producing
Pseudomonas aeruginosa.: To detect aminoglycoside 6'-N-acetyltransferase-Ib
[AAC(6)-Ib]-producing, Pseudomonas aeruginosa isolates which are a frequent cause of
nosocomial infections in Japan, an immunochromatographic assay was developed using two kinds
of monoclonal antibodies (mAbs) recognizing AAC(6)-Ib. The results of the assessment were fully
consistent with those of aac(6')-Ib PCR analyses.

8. IMP-43 and IMP-44 metallo-B-lactamases with increased carbapenemase activities in
multidrug-resistant Pseudomonas aeruginosa.: Two novel IMP-type metallo-B-lactamase variants,
IMP-43 and IMP-44, were identified in multidrug-resistant Pseudomonas aeruginosa isolates
obtained in medical settings in Japan. Analysis of their predicted amino acid sequences revealed
that IMP-43 had an amino acid substitution (Val67Phe) compared with IMP-7 and that IMP-44
had two substitutions (Val67Phe and Phe87Ser) compared with IMP-11. The amino acid residue at
position 67 is located at the end of a loop close to the active site, consisting of residues 60 to 66 in
IMP-1, and the amino acid residue at position 87 forms a hydrophobic patch close to the active site
with other amino acids. An Escherichia coli strain expressing blaIMP-43 was more resistant to
doripenem and meropenem but not to imipenem than one expressing blaIMP-7. An E. coli strain
expressing blaIMP-44 was more resistant to doripenem, imipenem and meropenem than one
expressing blaIMP-11. IMP-43 had more efficient catalytic activities against all three
carbapenems than IMP-7, indicating that the Val67Phe substitution contributed to increased
catalytic activities against carbapenems. IMP-44 had more efficient catalytic activities against all
carbapenems tested than IMP-11, as well as increased activities compared with IMP-43,
indicating that both the Val67Phe and Phe87Ser substitutions contributed to increased catalytic
activities against carbapenems.

9. Complete genome sequence of Streptococcus dysgalactiae subsp. equisimilis 167 carrying
Lancefield group C antigen and comparative genomics of S. dysgalactiae subsp. equisimilis

strains.: Streptococcus dysgalactiae subsp. equisimilis (SDSE) is an emerging human pathogen
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that causes life-threatening invasive infections such as streptococcal toxic shock syndrome. Recent
epidemiological studies reveal that invasive SDSE infections have been increasing in Asia, Europe,
and the United States. Almost all SDSE carry Lancefield group G or C antigen. We have
determined the complete genome sequence of a human group C SDSE 167 strain. A comparison of
its sequence with that of four SDSE strains, three in Lancefield group G and one in Lancefield
group A, showed approximately 90% coverage. Most regions showing little or no homology were
located in the prophages. There was no evidence of massive rearrangement in the genome of SDSE
167. Bayesian phylogeny using entire genome sequences showed that the most recent common
ancestor of the five SDSE strains appeared 446 years ago. Interestingly, we found that SDSE 167
harbors sugar metabolizing enzymes in a unique region and streptodornase in the phage region,
which presumably contribute to the degradation of host tissues and the prompted covRS mutation,
respectively. A comparison of these five SDSE strains, which differ in Lancefield group antigens,
revealed a gene cluster presumably responsible for the synthesis of the antigenic determinant.
These results may provide the basis for molecular epidemiological research of SDSE.

10. Biochemical Analysis of Metallo-B-Lactamase NDM-3 from a Multidrug-Resistant Escherichia
coli Strain Isolated in Japan: New Delhi metallo-B-lactamase-3 (NDM-3) was identified in a
multidrug-resistant Escherichia coli isolate, NCGM77, obtained from the feces of a patient in
Japan. The enzymatic activities of NDM-3 against B-lactams were similar to those of NDM-1,
although NDM-3 showed slightly lower kcat/Km ratios for all the B-lactams tested except for
doripenem. The genetic context for blaNDM-3 was
tnpA-blaNDM-3-bleMBL-trpF-dsbC-tnpA-sull-qacEdeltal-aadA2-dfrA1, which was present on an
approximately 250-kb plasmid.

11. Molecular and Epidemiological Characterization of IMP-Type Metallo-8-Lactamase-Producing
Enterobacter cloacae in a Large Tertiary Care Hospital in Japan: IMP-type metallo-B-lactamase
enzymes have been reported in different geographical areas and in various Gram-negative
bacteria. However, the risk factors and epidemiology pertaining to IMP-type
metallo-B-lactamase-producing Enterobacter cloacae (IMP-producing E. cloacae) have not been
systematically evaluated. We conducted a retrospective, matched case-control study of patients
from whom IMP-producing E. cloacae isolates were obtained, in addition to performing thorough
molecular analyses of the clinically obtained IMP-producing E. cloacae isolates. Unique cases with
IMP-producing E. cloacae isolation were included. Patients with IMP-producing E. cloacae were
matched to uninfected controls at a ratio of 1 to 3. Fifteen IMP-producing E. cloacae cases were
identified, with five of the isolates being obtained from blood, and they were matched to 45
uninfected controls. All (100%) patients from whom IMP-producing E. cloacae isolates were
obtained had indwelling devices at the time of isolation, compared with one (2.2%) uninfected
control. Independent predictors for isolation of IMP-producing E. cloacae were identified as
cephalosporin exposure and invasive procedures within 3 months. Although in-hospital mortality
rates were similar between cases and controls (14.3% versus 13.3%), the in-hospital mortality of
patients with IMP-producing E. cloacae-caused bacteremia was significantly higher (40%) than

the rate in controls. IMP-producing E. cloacae isolates were frequently positive for other resistance
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determinants. The MICs of meropenem and imipenem were not elevated; 10 (67%) and 12 (80%) of
the 15 IMP-producing E. cloacae isolates had a MIC of <1 pg/ml. A phylogenetic tree showed a
close relationship among the IMP-producing E. cloacae samples. Indwelling devices, exposure to
cephalosporin, and a history of invasive procedures were associated with isolation of
IMP-producing E. cloacae. Screening for carbapenemase production is important in order to apply

appropriate clinical management and infection control measures.
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