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Food Poisoning Incidents Caused by Natural Toxins and Chemical Materials
in Yamagata Prefecture (2017)

By Kosuke OTA and Atsushi SADA
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A Concise Purification Method of Preparing Matrix Solution
for Multi-Residue Analysis of Pesticides in Agricultural Products

By Yoshitaka ISHIDA, Maiko OTAKI,

Ikuko ITO and Atsushi SADA
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Development of macrolide resistance-associated mutations after macrolide
treatment in children infected with Mycoplasma pneumoniae
Suzuki Y., Shimotai Y., Itagaki T., Seto J., Ikeda T., Yahagi K.,
Mizuta K., Hongo S., and Matsuzaki Y.
J Med Microbiol. 66:1531-1538, 2017.

PURPOSE:

To determine the timing of the emergence of macrolide-resistant mutations after macrolide treatment in individuals
with Mycoplasma pneumoniae infections.

METHODOLOGY:

Between October 2011 and December 2013, serial pharyngeal swab specimens were collected before and after
macrolide treatment from 21 otherwise healthy children infected with M. pneumoniae without macrolide-resistant
mutations. The copy numbers of a M. pneumoniae gene and the proportion of clones showing macrolide-resistance
mutations were determined for each specimen.

RESULTS:

After macrolide treatment (10-15 mg kg-1 day-1 clarithromycin for 5-10 days or 10 mg kg-1 day-1 azithromycin for
3 days), fever resolved in 19 (90%) of 21 children within 1 to 2 days, and the M. pneumoniae gene copy number
decreased in all but one specimen in the second set of specimens relative to the number in the corresponding initial
specimens. None of the second specimens, which were collected 2-4 days after initiation of macrolide treatment,
showed mutations in the 23S rRNA gene. However, the proportion of mutant clones with A2063G and A2064G
mutations in the specimens collected 7-24 days after initiation of treatment increased to 100%. We identified a
family in which three members had M. pneumoniae infections. The analysis of transmission in this household
indicated that the M. pneumoniae harboring a macrolide-resistant mutation that developed in the index patient after
macrolide treatment was not transmitted to the family members.

CONCLUSION:

A macrolide-resistant population might develop in individual patients up to 24 days after initiation of macrolide
treatment. However, the decrease in M. pneumoniae load after macrolide administration effectively reduces

interpersonal transmission.

Convenient PCR method for variable-number tandem-repeat typing of
Mycobacterium tuberculosis clinical isolates
Seto J., Wada T., Suzuki Y., Ikeda T., Mizuta K., Mitarai S., and Ahiko T.
J Microbiol Methods. 139:12-14, 2017.
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Variable-number tandem-repeat typing for Mycobacterium tuberculosis clinical isolates contributes to evidence
based tuberculosis control. However, cumbersome PCR procedures for the typing have disturbed routine analyses.
We proposed a convenient PCR method for the typing using a PCR master mix that provides rapidity and long-term

stability of the frozen PCR cocktail.

First isolation of human parechovirus type 4 in Yamagata, Japan
Tanaka S., Matoba Y., Unno M., Ikeda T., Itagaki T., and Mizuta K.
Jpn J Infect Dis. 70:689-690, 2017.

ek L

Multiple-Locus Variable-Number Tandem-Repeat Analysis of Mycoplasma
pneumoniae Isolates between 2004 and 2014 in Yamagata, Japan: Change in
Molecular Characteristics during an 11-year Period
Suzuki Y., Seto J., Shimotai VY., Itagaki T., Katsushima Y., Katsushima F., Ikeda T., Mizuta K.,

Hongo S, and Matsuzaki Y.
Jpn J Infect Dis. 70:642-646, 2017.

Multiple-locus variable-number tandem-repeat analysis (MLVA) typing was performed for Mycoplasma
pneumoniae strains isolated between 2004 and 2014 in Yamagata, Japan. The results were examined by considering
the combination of the P1 type and prevalence of macrolide resistance-associated mutations. Four-locus
(Mpn13-16) MLVA classified 347 strains into 9 MLVA types, including 3 major types: 3-5-6-2, 4-5-7-2, and 4-5-7-3.
All type 3-5-6-2 strains (77 strains) were P1 type 2 variants (2a or 2c), while types 4-5-7-2 (181 strains) and
4-5-7-3 (75 strains) were P1 type 1. MLVA type 4-5-7-2 strains circulated and were dominant until 2010, accounting
for 88.4% of the 121 strains isolated between 2004 and 2010. The prevalence of types 4-5-7-3 and 3-5-6-2 strains
increased rapidly in 2011 and 2012, respectively, resulting in cocirculation of 3 MLVA types, including type 4-5-7-2,
between 2011 and 2013. The prevalence of macrolide resistance-associated mutations in MLVA types 4-5-7-2,
4-5-7-3, and 3-5-6-2 strains was 59.7% (108/181), 25.3% (19/75), and 0% (0/77), respectively. Because the
prevalence of macrolide resistance-associated mutations differed by current MLVA types in Yamagata, continued
surveillance combined with molecular typing and identification of macrolide resistance-associated mutations is

necessary.

20015 FEUEEHIERTHRITLE-a0F D4 ILR 0043 BREHE
BOER, PBEETE, KHEE, MRwiET
H AN R E 2 24 53:131-134, 2017.
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We investigated 17 adult cases (14 males and 3 females) of myalgia induced by human parechovirus type 3
(HPeV3) infection, treated during the summers of 2008, 2011, 2014, and 2016. The patients were aged between 21
and 50 years. The limbs and trunk of all patients were affected, and severe myalgia, muscle weakness, and
decreased grip strength were observed. In addition to myalgia and muscle weakness, symptoms included fever in 14
(82%), upper respiratory inflammation in 8 (47%), gastroenteritis in 4 (24%), and scrotal pain in 4 (29% of males)
patients. Tendon reflexes were preserved, and serum creatine kinase level increased in all but 1 patient. Spinal MRI
was performed for 3 patients, with normal results. Musculoskeletal MRI scans showed abnormal signals in the
femoral muscles in 2 of 5 patients. In a nerve conduction test, the frequency of F wave appearance in the median
nerve was 40% or less in 5 of 9 patients, and repeater F waves were seen in 2 patients. Of these, 7 patients had
infants in their families, and developed fever around the same time; they may have been infected by these infants.
All patients recovered within 1-2 weeks. HPeV3 infection is characterized by severe myalgia, and is frequently

observed in summer every 2-3 years.

Detection of Saffold viruses from children with acute respiratory infections in
Yamagata, Japan, between 2008 and 2015
Itagaki T., Aoki Y., Matoba Y., Tanaka S., lkeda T., Matsuzaki Y., and Mizuta K.
J Med Virol. 90:34-40, 2018.

Although Saffold virus (SAFV) was reported as a novel human cardiovirus in 2007, no causative association
between SAFV and clinical disease has been proven and the longitudinal epidemiology of SAFVs is not available.
To establish the relationship between SAFVs and acute respiratory infections (ARIs) and to clarify the longitudinal
epidemiology of SAFVs, 7258 nasopharyngeal specimens were collected from children with ARIs in Yamagata,
Japan between 2008 and 2015. The specimens were inoculated on a microplate including six cell lines as part of
routine surveillance, and molecular screening was performed for SAFVs using a reverse transcription (RT)-PCR
method. Throughout the study period, 95 (1.3%) SAFV genotype 2 (SAFV2), and 28 (0.4%) SAFV3 were detected,

mainly between September and November. There were two outbreaks of SAFV2 in 2009 and 2013, and one
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outbreak of SAFV3 in 2012 and the positive rates during these outbreaks were 12.1% (53/439), 11% (35/319), and
4.4% (20/453), respectively. Sixty-three SAFV2 and 28 SAFV3 strains were detected as a single virus from children
with ARIs such as pharyngitis, herpangina, and tonsillitis. These results suggested that SAFV2 and SAFV3 are

possible causative agents of ARIs among children and their infections occur mainly in the autumn season in Japan.

Trends of human coronaviruses in Yamagata, Japan, in 2015-2016 focusing on the
OC43 outbreak of June 2016
Matoba Y., Aoki Y., Tanaka S., Unno M., Komabayashi K., Ikeda T., Shimotai Y., Matsuzaki Y.,
Itagaki T., and Mizuta K.
Jpn J Infect Dis. 71:167-169, 2018.

Pakie L

Clinical characteristics of children infected with enterovirus D68 in an outpatient
clinic and the association with bronchial asthma
Itagaki T., Aoki Y., Matoba Y., Tanaka S., lkeda T., Mizuta K., and Matsuzaki Y.
Infect Dis. 50:303-312, 2018.

BACKGROUND:

All reports of increases in severe respiratory disease associated with human enterovirus D68 (EV-D68) are from
hospital settings. However, there are few reports describing clinical characteristics in less severely affected
populations.

METHODS:

We conducted a retrospective observational study from January 2010 to December 2015 in Yamagata, Japan. Using
regional passive surveillance, 5794 respiratory specimens were collected from children who initially presented to an
outpatient clinic with acute respiratory symptoms. The collected samples were tested for EV-D68 by reverse
transcription PCR.

RESULTS:

EV-D68 was detected in 79 specimens mainly during the two epidemic periods in August-October 2010 and
August-October 2015, when detection rates were 10.2% (31 of 304 specimens) and 16.3% (46 of 282 specimens),
respectively. Among the 69 EV-D68-positive children, excluding those with viral coinfection, 39 (57%) had upper
respiratory tract infections, 23 (33%) bronchiolitis or asthma attack, 5 (7%) bronchitis, 1 (1%) meningitis and 1
(1%) acute flaccid paralysis. In 23 children with wheezing, retraction was observed in 10 (43%), and six (26%)
were diagnosed with asthma exacerbation. Six children required hospital admission, five (83%) because of asthma
exacerbation. A history of asthma or wheezing was the most significant risk factor for the development of wheezing
(odds ratio, 8.23; 95% ClI, 2.65-25.50; p <.001).

CONCLUSIONS:

The low rate of hospitalization (9%, 6 of 69) indicates that most cases with EV-D68 infection were managed as
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outpatients. A history of asthma or wheezing was a potential risk factor for wheezing, resulting in hospitalization

due to a severe asthma attack.

NSAVIILIVTF DL INADBNDEEINTE=-RESED 4 H
BB R, ek, KHRE, M
/NRRL RS 81:125-128, 2018.

RIA TN T AN ARG ORI P ICRBIE R 72 Uiz 4 Bl 2B L7z, Sl E® 2 » A~55%.
BR24, ZR 24, BBOWRIT/NLOBNERZ THY, Kt hOoIcHEL, —8FE, ERICDH
WELTWZ, RIAL TN F T A VAT LRI 14, 28I3 14, 3R 24 Tholz. BBM
B L 2RI BT, REVE, Fho, EBACTREPHBELEbO LKL TH T,

IWERICEIT2EHEDONEEEREXENDOEHE
WA NER, Ff iz iz
#4% 93:93-100, 2018.

(Hi) ENTEEE 5D 2@k oNERMEFREBFICOWT, BIFEDIHIINT 5RO 2 0 EiE
BEETHHMEH LT 22 &, (F1£]2009~20154FE D (LB RIZE T 5 60k L EORBEEEZED S 6,
FEALTE 27 T 9% 08 K0 flt DA RMERE G T K 2 F899 D FTREME DSV &FIT S 472 296 A % PN IR B R 1= i
FERZIERI & U CRE. Zh a2 R RGEINCHERERBEZZ 157 A, B&30 A, EH@ERT 26 A,
BT 22 N, EEE MR TOMZIERROETENL 14 A, BIOZOM 47 NITHEL, £hEno RN
AR L7z, GRER) FERERBEZZ T, BT 4 (12~2H) E (6~8H) kv, WIhE
I3F 3~5H) 2% (9~11 A) kv b HREICEhoTz. EHWMBRRE LG OZE H X, 4~6 A3 1~3 H
FObHERICEZ o7z, (B LB RO NIV & R EIER O %% 5 EO T, BEREICEHME
WD ZENRMSNT. DORE TR O RMR LA T EFIGE & HEE T 2 BRIE, AR EREE =
DBTDHENPLEORHO LS, BHESHNZEREN LW EME SN DIHHICESWICERT 200
MR EBZ BT,
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2014-2015FICHE T HLUKERDOE baOFo 4 IILXADFST
BGEEE, KEE, M¥riEr
FH8IE H AREGIK 7 A NV AF2, 201TH5H2TH, RERKTT

[B] & b= F 71 % (229E, 0C43, NL63, HKU1) 3 EEEORK YA LA L LTHMOLND
2, ARENIZEBITAEZHERIIBONA TS, Z0D, BxZLBRANIZESITS e hart o gLz
DY —~_A T AEERL TS, 4E, 2014~20154EDt bavF A/ L 20BHIRREZRET 5.

[7iE] 20144E1H 7 52016 12HICBZ b7 UV =y 7 2% L, BYEREBHMHFAEDO —RLE LT
BEL LIIREE»OCREZH TERRL 721,899 K OISR WK « SRk IIRIC>W\WT, VT XA
L PCRIEIZLY, B banFuvAf L 2ABfadromitizT-o7. [#E] 0C4323113Ki{k (6.0%), NL63
WA9RIR (2.6%), HKULZS 19K (1.0%), 229E 2328k (0.1%) 2Ot E iz, ABIKRHEN10%
Rz 7= H1%, 0C43TIE, 20144E21, 20154E1 1, 2/, NL63 1320144E4 /1, 201544, HKU11%2015
F12H CTh o7z, 0C43D AR EN30% % 2 7220154 1~2H 121%, 3 >OREFTICEWT, 2~3H
MoMicznEhn3 AN, TA, 4ND OCA3MEMEFFI iR I 7.

[BL£] BN aeF A LV AORATIIAZ L S, 2BEMOBERBRIIEZNEZEMTLI DO TH T
N, FEICELY =7 FEIGEVWRRD vz, 2016481 K E R2MATABE S iz 0C431I >\ Tk, M
W32 DMREFTZNENTEIED 0C43 BGMHFIN MR SN2 Enn, MRNIRITEZEZ LS 5 e
PERRIBENTZ. 202 b, 0C4313A 7 A o FLRBYICHETL, WRNETE2E-ZLS DY
ANABIYE L L THEBRT OILERD D

BEX B OE - FARET - BoitE QLB , F¥EME (LB R E M E S H#E), B
B (az vz V=v7)]

W {85 B OD 7% U™ B R EE O 1451
NEFEEE, AP, MBEN, TAY, WEHTY, AT, SEEK AR,
i —

H211m H ARANE S RIb F £, 201746H17H, AMlaH

DEG) 765, B, [EFF1EMRES. [BURRE]E R TR I EOIRQEME E S, BalkbEE s mEiLy
BE ~Hit i S a7z. ICS-10CIRRERINE, (KIR37.3°C, 43N B HR &2 Ik B M AR 7208, RIB 137eh o7z,
I A% AT WBC 18,690 /ul, CRP 5.5 mg/dl & SRIE S E RO T2, CTEOHE 15 A TILEMRES ORIK
IARBATE ST ABEth, FcICBERmS LUz, ABEREO MK D7 4T A MR O T T SRR D3
Sh, TAZIPIPC & G2 LT=LT A, HTH B IR LEBIEH L7z, 207 T AR EIL, 16S rRNA
BRTH AL I — I ATH LN FEF SIS, BBAEOJF K # Ths Streptobacillus moniliformis %&
YERK(CPO01779) DAL HI £100% — B L7z, BN RAGRRIT AR o 72 )y, ORI TRAIFER L OBEME
IVHLRERBE THLHLHPIL, BRELZ WLz, FrAANRRNA R LH L3 BICBFEL. [B 8]
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JED 7R R AR R ENTIHE R ST K AN U TER L, BUBE &2 RIE L 72 Bl AT 4R i i S Tng . EIR IS,
FE, 92, BEIES FEBEER AR THS. R RHOREBALREZ 2R DTG AT, MRERETH
HEBEGHE NN EL THET DU ERHLEE Z DN

IWBRIZE TSR LARERE
BobkBE—, whHRW, WENER, HTEE, AR, BB EE, BHEL, KHEE
LA HARHIE R WAL=, 2017428 3-4H, RlATH

[BRY] 201743 ~4 HICILE RIC I W Tl A Y S0 & J8 0k & L 72 Bk L A DR FR G 1 8 J8 4 L7z
FER S I 2B/ R L A BRE DN EEROTEIC R IT 2 B T HRAR R OR# AR O TSN IER L2 E R
COWTHLNIT DI EEHME LTz,

[FiE] MRLA %R o BE (1374) 2 o8I LEMER WK, R, 2K, migiconT, E7EY
JEWFFEFAT ORIFE AR~ =2 T VICEVWR LA T AL A (MV) B+t Eiro7=. £72, HREC
LM EMYAECHELHBERICESTHRLABEICHET 2B E1To 7.

[f5H%] V7% A4 4 RT-PCR % (qPCR) TIH434R B LLURIK 35 Tdh o 7=. qPCR THIELRE D15
BIRD S BORIENa L X a /W PCRIETH ML 2D, GBI IXFHGE34 Th o7z, MR TIX4FED
BREOWN, &ffMEOBERN8T% b E N1, BPEEERSIELEBIONTZALEDAT Ly X —D
FAENHIA L=, Zodic, IREER WK O gPCRICE T 5 Ct H3 25K &KV, b b MV #Eis &
EQRY--E- /A AV

[(B£] =Rz iEr kb Em<, BEOEWRIKEZ 2. HERKO T — A ITEMK L ABE T
BREFOTANVABERLIRNTEDEEZTZ. MV ERSLZ VAT Ly X =B LAOAR G & k7=
e D EPE RO ER LB Z 7.

Evaluation of the virus clearance capacity of NIID-MDCK cells
Hamamoto I., Takahashi H., Mizuta K., Sato K., Nishimura H., Odagiri T.,
and Nobusawa E.

H65[A H A A LA %ESy ) 20174510 24-26 H, A KBt

[ Objective] In Japan a cell-culture system has been considered for seasonal influenza vaccine production. To
isolate vaccine viruses from clinical specimens, we established qualified NIID-MDCK cells. One of the major
concerns in isolating the viruses in NIID-MDCK cells is the contamination of adventitious agents from clinical
specimens. Therefore, in this study we have examined the clearance capacity of NIID-MDCK cells against the
adventitious viruses and evaluated the usefulness of NIID-MDCK cells.

[ Materials and Methods] Following respiratory viruses, which are likely to be present in clinical specimens
together with influenza viruses, were selected as probable adventitious viruses: RS virus, human metapneumovirus,

human rhinovirus 16, human coronavirus, human adenovirus 4, herpes simplex virus type 1, enterovirus D68 and
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human parainfluenza virus type 3 (HPIV3). NIID-MDCK cells and the permissive cells were infected with the
respective viruses and incubated for 72 hours. The supernatants of infected cells were harvested and used for the
next passages in the respective cells. After each passage, the copy numbers of viral genomes in the cell culture
supernatants were determined by a multiplex real-time RT-PCR assay.

[Results] After 2 to 4 passages of the viruses in NIID-MDCK cells, genomes of most viruses other than HPIV3
were not detected, but were detected after the same passages in permissive cells. The genome of HPIV3 was
detected even after five passages in NIID-MDCK cells and the number of HPIV3 genome copies increased by serial
passage in both cells.

[ Discussion] These results suggested that most of the adventitious respiratory viruses except for HPI1V3 could be
eliminated from the vaccine viruses by passaging in NIID-MDCK cells. Therefore, NIID-MDCK cells are suitable

to be used to isolate vaccine viruses for the cell-cultured seasonal influenza vaccines.

Attachment receptors negatively affect neurovirulence and positively affect in vitro
replication of Enterovirus 71
Kobayashi K., Sudaka Y., Takashino A., Mizuta K., and Koike S.
Fe5 H AR Y A )L A2, 20174-10H 24-26 H, A KB

[Background] In the last meeting, we presented that Enterovirus 71 (EV71) possessing a glutamic acid (E) residue
in 145 of capsid protein VP1 (VP1-145E) is highly pathogenic, whereas viruses possessing a glycine (G) residue in
that position (VP1-145G) is low pathogenic in hSCARB2-tg mouse model. VP1-145G virus replicates in cultured
cells more efficiently than VP1-145E virus. The reason for these differences remains unknown. VP1-145G virus
reportedly binds to heparan sulfate (HS) but not VP1-145E does, although these viruses equally bind to hSCARB2.
We hypothesized that attachment to HS affects replication efficiency of EV71 in vivo and in vitro.

[Materials and Methods] VP1-145G and E viruses were prepared from infectious cDNA clones. We collected blood
and some tissues after i.v. injection of the viruses to hSCARB2-tg mice and determined viral titer by TCID50. Liver
homogenate prepared from hSCARB2-tg and non-tg mice was incubated with 1000 pfu of virus. Virus titer unbound
to the homogenate was determined by plaque assay. HS-depleted RD cells (RD-HSKO) were generated by knocking
out EXT1 or EXT2 gene using CRISPR/Cas9 system. Susceptibility of these cells to VP1-145G and E viruses was
evaluated by plague assay.

[Results] In in vivo study, VP1-145G virus was diminished in blood stream within 30 min after injection, whereas
VP1-145E virus continuously circulated for at least 8 hours. VP1-145G virus was adsorbed to liver homogenate but
not VP1-145E virus was. In in vitro study, plaque formation efficiency of VP 1-145G virus, but not VP1-145E virus,
was reduced in RD-HSKO cells.

[Discussion] Our data suggest that binding to HS causes adsorption of VP1-145G virus to peripheral tissues
insusceptible to EV71 in vivo, and therefore negatively affects the efficient infection of VP1-145G virus in central
nervous system. On the contrary, binding to HS positively affects the replication of VP1-145G virus in vitro by

enhancing the attachment of the virus to host cell surface.
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Establishment of EV71 vaccine efficacy test using human SCARB2 transgenic mice
Koike S., Imura A., Sudaka Y., Takashino A., Kobayashi K., Fujii K., Nishimura H.,
and Mizuta K.
650 [ A T A )L A %EL ) 20174E10 24-26 A, FA KPR

Background: Enterovirus 71 (EV71) is a causative agent of hand-foot-mouth disease (HFMD). Although
HFMD is a mild disease, HFMD caused by EVV71 can be associated with severe neurological disease. EV71 is a
serious public health concern and the development of EV71 vaccine is an urgent issue. EV71 is classified into
several subgenogroups and it is known that some EV71 strains are resistant to cross neutralization in in vitro
neutralizing test. Therefore it is difficult to evaluate the vaccine efficacy only by in vitro neutralizing test. We
established a novel EV71 vaccine efficacy test using human SCARB2 transgenic mouse and a set of EV71
virulent strains.

Materials and Methods: We screened a number of EV71 strains and selected virulent EV71 strains belonging to
C1, C2, C4, B4 and B5 subgenogroups, respectively. We constructed full-length cDNA of these strains. We
prepared the viruses by transfecting in vitro-transcribed RNA into 2D4-SCARB2 cells (RD cells lacking
heparan sulfate and overexpressing human SCARB2). EV71 SK-EV006 strain (C2) was purified, inactivated by
formalin and mixed with AlhydrogelTM. We immunized the SCARB2 tg mice twice (at 4- and 8-week-old of
age) Sera of the immunized mice were collected and neutralizing antibody titer was determined. The
immunized mice were challenge by lethal dose of virulent viruses (at 10-week-old). The mice were observed
daily for two weeks.

Results and Discussion: During passage of the viruses in cultured cells, the virulence of the viruses decrease
very rapidly and it was difficult to maintain the virulence. By using 2D4-SCARB2 cells, we were able to
propagate virulent EV71 strains stably. The inactivated EV71 elicited neutralizing antibodies in SCARB2 tg
mice. The immunized mice were protected from lethal infection of viruses with different subgenogroups. Our
results indicate that EV71 vaccine efficacy can be evaluated using SCARB2 tg mice and a set of EV71 virulent

strains.

IWERICE TS EHREOAREBRERZEZTOSHN
WEANER, B2
HARNREASS, 20174100 30H-11H2H, RER BT

[B]FEAEICRB W TEREZ LD 5 milnE i G ekis 2 8E 0 5 H6e0mk Ll L4 =71.8%; 20154F)

ORIZWFEIC LD BYPIEROBG L, MERELEOERLETICHBRT 2B 5. RIFRTIE,

T REEORIFOEREBZ LN TV DNRERERRICE DHBZEEZARIZ, IWBERIZBWTHRAERE
BINT 25, T2b0 RHZMRCERIER ILICEBE T _REFHREET 2R ONCT L L%
By & L7z,
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[ 5151 2009-154F o (LT W (2 35 1T 2 4 G 1 il 66 1% S 5131 00 5 b A 1% 1 D 24 f Ik S A L 511 2 7 (VNTR)
N % Fohi L 72471800 S, AEREHEE R MRV PR LU T (B9 LA F) @ 102641, F &L UV VNTR 04T
TY TAZ B LTz (DF VD FiL OREZRERIC K2 RBPARIE I NT) 736 % Broh L 7229641 2 N K PE
RIERZIRE LHEE LTz, RIFZE T, ZHbIEHI O 5 BAEIEREREE<Z (K - 5K - BEEOREIR % FF
ATERKEEZXP2) X Ve sn157T8l 2% L LT, 28A, MIZ2H, 8L CDC A F
74~ (MMMR, 54 (RR-15), 2005) (Z:D & H#EE S 7o etbaniyl (F0H) ZA L7z, HaHgT &
LC, #kT 230HBORERMBNES &RV O2RICONTY 4V a s Y VAT E % Efi L 7.
[#5] WA ik, 4-6 A 2MEFHRS (372 H M OEEEIEF S : 7.661), 11-2A 23D (4.661) L7
o7 (p=0.063). #Z AL, &ZD3-5H (7.96]) NE&EDD9-11H (4.141) 12X L THBEITESIE A £ )
o 72 (p=0.017). KA TIE, ®ZD12-2A (7.3%1) MNP D6-8H (4.364) 1kt L THREITERE %
WAER & 225 72 (p=0.031).
[#5aw] W RONEEFBEZEE T 055, AREREREEZZICE Y RLINZ/EREERO
FFRWITAZE (12-28) %<, WIZREEES B-50) KZWI AP bntRol. FBIFNAZEIC
PO ERE LT, TNETIKHRESNTVDLLFOENMEEBDICHEI EF I DRZICKDHE
MBI T L OBEMERE X DNz, 72, IWERAELH - ZETEMT THE L2 BE2D L, XF0)
LWATEBRBENSHEZEORFBEZME Lo b L n. RIFE TH LN OFFEIZ OV TE, 5%,
L DHILIZ I T D FEDIF R TRIEESNDMLERH D LEZBND.

IWHRIZE T EZ2014FENMS2016FICHB LRI TS XTDEZNEIR
R, T
H38E [T IR E A ¥4y, 20174610 28—29H, A EFHH

ot
i

[IZLwic] fik~A 27T X~ (LLF, Mp) I~ a7 7 XA<ikDERECTHD. Mp i, FiH
Za— N5 PLEMETOHEERSNOENCLY 18 E 2B KA S 4, WATOEREZ AT PLEE RN
8~10 M TRNT HHENMON TS (D). £/, HROE -RIETHH~ 7074 FRILFEK
(LF, ML) 2o Mp SR SN TR Y, 23S rRNA 5T D SZERN ML IHEE KB4 5 2 &2
HHNTWD (1). RAFFEIE, 2014 4F~2016 ‘FICILER CTHBES /2 Mp @ pl Bz T8 L 23S rRNA &
2R (LLF, ML it T2 R) OFEE2HET 22 LT, KRBT 2 Mp 0EFME) % £48
THZEEEME L.

[t G X OV HFE] 2014 4 1 A6 2016 4 12 AN O — 2% © Mp SR WEE L RIS 7=
SEVRRIED BB L 7o Mp B3 kA3t & L, FEE S OBEWH (2) O IEICAl - T pl EEFH K O ML fit
PR AR ZMN L. PLEE TR ML IHEBREB T ERREEEL 7 4 v U Y —OEBEMREIEICI VR
L.

[R5 5] PL S FRUIRHT OFE S, Mp 63 £ 11 Bk (17.5%) 73 1 U, 52 ¥k (82.5%) 7% 2 WU & FE &
N7z, ML it (s 12 BT <1, 84k (12.7%) 2% ML ittEER T A R AE, 558 (87.3%) NEfx
FER AR 7200 ML S MERE & HIE S vz, pl s FAB) ML P E B A R 1L, 1 B 45.5%
(5/11) Zof=micxt L, 21T 5.8% (3/52) & HEICEDI -7~ (p<0.01).
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ERHEBERD &, pliEETAII2HE 28 U T 2 AW A% < (2014 4 ; 83.3% (5/6), 2015 4F ; 75.0%
(3/4), 2016 4 ; 83.0% (44/53)), 2016 4 8 H LLK: 2 WU O /3 BER AN L 7=, ML MHEE AR 2 RO
H X 2014 45 ; 0% (0/6), 2015 4 ; 25% (1/4), 2016 4F ; 13.2% (7/53) THB L, EETFERZ2AHT S 2
HUE X 2016 4F 10 A IS THrlfE S 7z,

[B22] ENRYEM AT L D &, 20167 A LIRS, ARZELRE T~ A 27 7 A< iR EH LM
PDHEREN TS, ABFEICEY, PLEMEF2HEOHMA2016EDKIRIZIIT 5~ A 27 F X~ ik ik
TORKRTH 2 AR /R SN, HE DI XK 520044 ~2013FF OFRE (2) 1LV, AR TIF20114EE T
FIRTh - IR E 220120 LLEA U, R D IC2BE ORIER M LI Z LR R I TS, 4E, 2014
LG 2ZRE ORI ENE N o2 D, RRIZBEWTIHEN 2R E~ORZREALRLE TNE Z L
KOZMRBGR2016F BB INT LI R~ A a7 T A HRMATORK L o TWAHAREMENRE 2 b
7o ABFZEIC LD, AR O20044FELEOFHEICE N TT T ML EZETH 7228 E (2) 7%, 20164F LU
fe—fOKT ML MHMEBLEFEREZAE T2 EBHRE SN, 0 L%, 4%, KRITBWT2HIE
ML EE S ET T 2 AT Z RIB L TWD . Lo T, 4% b Mp OEFZHEIN OEIEICE D, KEICE
FH53A a7 TRAHRICETHERELEBL TS LERHD.

1. Beller 055 fl. PR ERSRACTERYLIE, H3%. M4 TI1E 5, 2006; 45-65

2. SAORHR fh. JRYLESE. 2014; 89: 16-22.

BRBRESFEFICKYHBALEERBICETIREZENRREFTLEN
WUANER, fiHZZ, A, whHEM, KEHWE, FZEZ
EoE B E AN e Sy, 2017T411H23-24H, RAHEE

[IZUDIC] RS TEFOEREBICLY, #MEE (Mtb) RIS 2 RAE RN 2AETG Y% B 2GR
FTEORERSTEZ. ARlFHAIE, ENICBT2EERBIBF A YT FIETH DL RERINZH
(Variable-number tandem-repeat: VNTR) 3472z, BB ARMELS>OH DT ) LfEFr2 WD Z & T,
HIRHIZ IS 1T D Mth BB NAZAETH G 2 GE T L 7= 01 & R B L7z

[B#E] A CHEBEARE, 905V BIME, 201x.3.xx WS EBER(-), 29H B Mtb K53 (+)

B: CURBtimbe, 70mkfRA M, 201x.3.xx+4d WEHKEEHK(-), 35H H Mtb 5538 (+), NTM JE#A ff

[#%3] 201x 4E7 A, BEYIEVEICE S & LB R T L T 2 MR 72 FR A8 Bk Mtb 24881k VNTR 2347
XD, A-BHRKRDO VNTR SNZ — R —F L2 &, 722009 LA D RN Mth (21X % — T
bolcZ L a MR L., REFTTORMBEFMEDOKR, BEMEFHWHEELZD AT, HERAE
ZEMLIZDBAEL X —ICBIT DG RENMBE ST, 201X 4108, A - B HRERD S/ AFEHTIC &
D WARBIC RUE B ZE R (SNVs) NS, F—HTHDHZ LN HB L. 201x E11H, DHiEE ¥ —I
BT A-B HIRER & RIRFHNICHRA S 4L, Mth B3I & R o> T E k2 Y 8, VNTR 204 & i L 7=,
ZORER, TEEF LR (H R EE OB EH#IT L R 2> 5 K400km OALE) A% A+ B HIARE L [A— VNTR /X %
—r kol ED%, EFIKITS ) AP LT R THE—BEKRTH 2D Z LB RIB I NIz K

A, BITREEE TIERVEHE S, BEBRENORA ST,

[#%%2] KEHIZ, WHO # 1 K5 1 > (Understanding and using tuberculosis data; 2014) (2313 2 A E N
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RAEGROEMHZ2THZLTWE (A—BEt 2 —KBTL5R—"yF - A—ZEF¥Y Xy FTO
B E, BRI E COREABE LV BV, BIOERERRES N IZHED 5 HLEZ T Mtb ).
AL —ORECI AR LTV LWIEABND, KEGHTIEIXISHEE L 20 FREMHF
BHNCHFM 2 L7, LRsEE2MleT5e 3B BaEEN AL RO MREEEZBIE L TV S
Wb LEZLNIZ. BBEEREEEORRR, RERLARR L ORERIBRORIE & VO AERE, I
WZEOREERTIC B 1T 2 RN E AR BGLIFIB T8 & OV B2 70 B fid 4 0 B 2 W oD [l 3l & W 5 e ]« 8 2% oD Eigek (2 3R 208
DI LEBERDL L, MAENZAEGREORERMBIIIRHZE D FEFENE) OO RERBEREEEFAD.

WERICETAHRLAOERARSE
BbkEE—, MR, WONER, HPEE, SSAH, PGEE, HH R, KHWE
Haalm LB R AR A S S, 20184E3H8H, RILEH

[EUDIZ] RLATBRLA YA LA (MeV) 12X 5 RAMEMRERSRYIE TH 5. WA LA TITATBEM &
L TR L BURRDO N Z NVIERD2~5F Kt S, TORBEBHAI~5AK <. WD iER z K & BIE T
B DG AEITEMRE LA & FEIEN S, BARIT20154F3H 12 WHO TR EHEEHRIC LD KL A O 5K HERR
SINTRBLRESINIZD, WAMEME IC X D8 AR LFEFITHEFRAE LTS, LB R TIX20114 LA
R LA BB DFANT IR Dy o 7208, 20174238 5> & 4 A Tl ARG S 01 2 J8 0 & L 72 bR L A BEIRA 56 A= 1) & %
BRl7-. AWFE TR ERBEAEFEHNITBVT MeV BB T OMEENE Do IR, L OUEEN IR
LEEEREW LGNNI D2 L2 ERE L.

[BF8EE HIE] MATICH VT, BRLABWERE 2RI, ENLEYSETZEHT OF AR 1~ = = 7 V2 iE
WEETREEZB IR oo BED LR L Mk X0l L 72 &R i H AL ER (PBMC) , MHEE R WV,
PR, MfiE XY RNA Z#i L, Y 7% A4 & RT-PCR L (rRT-PCR) B LWtz X v 3 )L RT-PCR &

(cRT-PCR) #%EMa L7=. F£7=, WRNREITICK 2 FMEMN RS XL ORABEREE L 572 E A FRIC
ESE, MLAGHICHET I2MEET o772, B, MLARERZRIZMHMOFR~BE L 72RO EEORA
FER T L OYEBERIE, RAEHAR AL AL AR 28 U CAF L.

[FER] BN LARVEBEFEIZTADOEE TFREORKE, 53ANKMETH 7. rRT-PCR & cRT-PCR O
RED, B4ABRETIUSHENBIETH 7o, BB FRABMEE ORI O B3R I1T PBMCI1% (48/53
MR), WHEAEK65% (33/5181K), JR57% (29/518% 1K), M{F23% (5122 fK)Th o7z, RILTITA
FBF L MO H ST AN D MeV BIE T B STz,

EFHEORER, PIRBEIEEEEO20RBIET, 2A208 ~26HIZA1 > KRR T ONY BAFRITENS
D, 3A2AICHBHEHEFICHE S 2O KR LT\, B3AZAICHEAL, sAICERKEMAZ2, 9AIC
M BN TYZBERES MeV BB T2 Lz, DIRBEENIER L T4RIEEETHRAEL. 44
15H £ THRAE L7 EHITF60N (AR L A22 A, B LA3BAN) ThH Y, L AJBREEERKD
SRR AT Lo T

TR ORYPIE L oo BE (AT Ly X =) [ ZTAWE. 20D BLUIEBEEGLINTZ B O
N EOBMMIZ L BIEPICME & OEMAZRT TBY, 25 16, IA~NHKLAEZEBHFEL Tz, &V 4
MNILI~2 NI LA EZREL T\, ALy X —DU 7 F MBI REMS A, BERERH & 108
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BDHEINTHo7=. £, WANTHMAR L AN, EHiIFELALNTH ST,

[B4£] MeV BIEFOBEFIIPBMC i bm <, BISFHREICHE L7-RIKE B X b, BEIEROH
KELT, MLATVZ FUOREBENSMBIRLAZRE LRBREE o7 &, ZHOEBNZE DMK
THRHANTEE Z KT 722 L O2RBBZ DT, R L AR PIEFICE S, ERBEZPSTEDICA
H?D95%LL L2l A EMf T 5 L H#RSNTWD. BWAKEFEHNZEBICED L7208, THi#EM?2
EIOBEFEEZMMEL, MLAIK LR %E N2 FomEBHOMRELEEL W LERSD.

A case of cross-contamination in a laboratory at remote location clarified by
molecular epidemiology for Mycobacterium tuberculosis
Seto J., Wada T., Suzuki Y., Ikeda T., Mizuta K., and Ahiko T.
The 52nd US-Japan Mycobacteria Panel Meeting, 2018.3.15-16, Niigata-city.

Abstract
Molecular epidemiology for M. tuberculosis (Mtb) can identify cross-contamination of Mth culture in laboratory
settings. We clarified a case of cross-contamination that occurred in a laboratory distant from Yamagata, Japan,

using variable-number tandem-repeat (VNTR) typing and comparative genomics.

In April, two patients with pulmonary tuberculosis (TB) who visited a hospital were reported in Yamagata, Japan.
Sputum specimen from patient A (age, > 90 years, male), collected in March, was negative for Mtb in the smear test,
but was Mtb-positive after culturing for 29 d. Sputum specimen from patient B (age, > 70 years, female), which was
collected 4 d after specimen collection from patient A, was negative for Mtb in the smear test, but positive after
culturing for 35 d. In July, we acquired Mtb strains isolated from sputum samples of patients A and B in a laboratory,
which is located > 300 km from Yamagata. Comprehensive 24-locus VNTR typing in Yamagata revealed that the
two strains formed a cluster (i.e., showed indistinguishable VNTR patterns). Furthermore, the cluster was detected
for the first time in Yamagata since 2009. An epidemiological relationship was not detected between the patients
despite thorough contact tracings by a public health center (PHC). However, the PHC found that sputum specimens
from patients A and B were consecutively pretreated and cultured in the same batch in the laboratory. Furthermore,
sputum specimens of the two patients collected on other days were all culture-negative. In October, comparative
genomics revealed that there were no single nucleotide variants (SNVs) between the two strains, and
cross-contamination was strongly suspected. In November, we obtained five Mtb strains isolated from
culture-positive samples in the same batch as samples with strains A and B from the laboratory. Consequently, a
strain isolated in the laboratory from a sample of patient J, who lived approximately 400 km from Yamagata, was
part of the same cluster as strains A and B. Thereafter, comparative genomics clarified that strains A, B, and J had
an identical genome with no SNVs. The PHC concluded that the case was one of cross-contamination, in which
specimens A and B were contaminated by specimen J, which was pretreated immediately before the two specimens.

Finally, patients A and B were excluded from the TB notification.
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This case fulfilled the requirements for cross-contamination mentioned in the guidelines of the World Health
Organization (WHO)1): consecutively processed samples in a single laboratory have indistinguishable genotypes;
samples were batch-processed or shared a safety cabinet; the culture growth was unusually slow; only one of the
specimens taken was culture-positive. In this case, a considerable amount of time had elapsed till we clarified that
the case was that of cross-contamination; however, a better practice is necessary to identify the problem rapidly and
notify all relevant parties, especially when a case fulfills the requirements of the WHO guideline. We strongly
recognize that timely identification of false-positive TB patients leads to protection of human-rights by reducing
needless hospitalization and treatment, and saves time and expenses by avoiding unnecessary contact tracings and
medical checkups by PHCs. Molecular epidemiology for Mtb may assume an important role for rapidly detecting

cases of cross-contamination.

Reference

1)Understanding and using tuberculosis data. The World Health Organization. 2014;83-107.
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fraeiobol Lo Rbol. 22T, 41, pEHAREZE/RL T7 727 9T LIiZ TOFMSIZ
X oEMST 21T o7z,

STERBROFEE, Ta=F BT A Y ) — VRN 80 %, 90 %K 8 100 %D 4y BIZYEH L T e IITE
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