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A case of poisonous mushroom intoxication whose disease agent was
revealed by multiple scientific methods of analysis

Yoshitaka ISHIDA, Akinobu WADA, Kosuke OTA, Yayoi NARITA, Makoto WATANABE,

Rei KOBAYASHI, Makiko SAKAI and Katsunori NAKAJIMA

A 24E 10 B, WEERAIZBWTARS ) 2tk 38T H RN AEFNIKAE L. EEEREFT )
LOMBMIEIZLY, BMEKRMLICH L CEBTFRAM OB FEMNREZERLZEZ A, V%3 %57 DNA
LYXIa ErOEMRY (AP S) R LEZEND, KEFIZYXFIFZr2EeE L2 2ICL5

BF#HTHD EWES T,

X—TU— K : V%3945 Lampteromycesjaponicas, £ H F Food poisoning,

Wik a~ ~7o 742257 NERSHTE Liquid chromatography—Mass spectrometry (LC—-MS/MS),

42 S llludin S PCRi{% PCR Method

I XCoHIZ

VXAL T TETRLXL Y, VALY
FREOX ) aBENISPEARX 2 ThD.
B2 Fr 1% 3057 ~ 3 IRp ] R CHE MR T H1%% D VL 2 E
KAZL, MBI CHFH bHREINLTNS L,
BHO AR agPEZERY 2 2 ofEH]
WIREFFLCRY, Yda X rixmeami - BEkE
HLIHDHBEWVWERE LTS 3. [IERIZBNTDH
LD 10 4 CERk 23 F~aF 2 4F) T 331D
FHEINFELE Y. ZhbOFFIZBNT, [IER
BEAEMFZEET TIE, BEEIREETT D b OKFIZ L v B
ST EATY, HEMEOREICTEE L TEE
Terid, FF2HEICWERNTRELIZAEY /
X DRTFHERNEFIZRBNT, BEERHOKRA
ZEE L 72D TEDFHEM OV THRET 2.

I BPHREVEFORE

AR 24 10 A, WEENICEWTHAANDLIEY
ZF X 2 BRI L THE LIERIE 44 056
MU, BEEOEREZEL, EREBEICHEX
Niz. X/ 2 XD R EE G- B SRR
NOREKEN DY, BETHRE (PCREE) BLW
HALZFARAE (% amg—HFoiriE) 2%E L.

I SREAE

1 28

BREAR S LRk

WL AR STk LIRS 21Ty, %3 2 rffEx
Ja (UTF, /31, YAVHExFa (UTF, ¥
/3 2) BROZEOMBIT3 T T2, & Oy A
DIFH R EMH LSO b DEM Y BRE 2D K ) 2
BXOWEREE L (BE 1.



2 BREFRE
1) PCR#:

B 0.04 g BT 4 AR—=FTIHRETF A P —
¥ X O'DNA iR % » M % AV T DNA iR % 15
o, Thaffle L, AHX/ a0oREM7T 714~
—8ME(YX AR T, AFTTA R, =TV E T,
AXeIEy, K7V a, hxxv9 s¥u35
N=Z T 7 E) 2L TPCRZ FE i L 7.
PCREMIL 4%T /I 11— R 7L TEKIKE), b =F
UL DR 0%, FEOHEREHARIZEITS
N FOFEEAfEBE L (K1),

4 0.04¢g
|
Hhih - BR
I
PCR
- R IR R
2x Master Mix 12.5 pL
Template DNA 5.0 yL
Primer(F) 2.5puL
Primer(R) 25puL
ddH,0 2.5puL
-PCRIR I 214 -
94°C 120 s
94°C 30s
60°C 30s }» 30 cycles
72°C 60s
72°C 120 s
12°C o
ESKED (100 V, 20 min)
I:ItBrgké, b
1BIEMR A ROTEER

B1 PRZOBREIO—

EE1:%/21 (SKE), %22 (AE)
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2) ¥/ am—FairiE

B 2.00gIcA X =20 mLEIZ, REDS
AR LT, AL, AR EOERBELZFEREY
FAXBLOAML, HikE G T 100 mLIZEER
L7z, fBon7AiE%E 020 UMD AT T 7 4 )b
Z—Zim L CRERIIRE L (K 2), £1, 212RLE
ZMFF, LC-MSIMSIZ LD 5% (A LTS, A
ANV, AVE—IN, a-T~v=F, 7y

¥) ORE, EESHEIToI.

4l 2.009
lhxaj—» 20 mL
RESFHFAX - i
—

3| %A

|~XGJ—» 20 mL

RESFAX - Bi
—
B W

EZ (100 mL)
| 020 ym A>TS5>T AT —
HERE®

LC-MS/MSIE

B2 X/aF—FsmEoREIR—



&1 LC-MS/MS AIEESRHY (LC #B)
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&2 LC-MS/MS BIESEH (MS #R)

#R& (LC) : SCIEX® ExionLC AC

#iE (MS) : SCIEXE QTRAP4500

HSA Scherzo SS-C18 (2.0 mmXx150 mm, 3 pm) AAALSZE ESI (Positive)
Ehia A:0.01 mol/L ¥EF Y EZIASH01 % FEBER #%+/0 mae  METAY
B:0.2% ¥FEEsH 7 =NUML Ve =0 1IS>s 265> 217
=T . . . 3 ~ FIO9 LSE-I
BRISSIZ N 30 %(0 min)-30 %(3 min)-90 %(35 min)- BEAA> THITTE A 119>98
LRAHBY> 174> 115

90 %(45 min)-30 %(45.1 min)-30 %(60 min)

b= 0.2 mL/min
HSLBE 40.0 °C
EAE 5uL

ROYNEITE a-PIZF> 919> 901
IPO4S> 789> 753

AARTL—EBE 5500V
BUAIRRE 400 °C

NV #BEBIUER
1) PCRiE
PCRIEDHEREZFTH 2 TR LTz,
N (IFAXT)IZRBNT, YX AL TRERNT T A
~— % A THIIR S W72 Lane 1 HIEIEEY 2”5
N2 R & PRERAE 107 bpfhamizfet Lz, [EARICER
BHZOWT Lane 1B L7z 2 A, ¥ /7a1B &
OV b IXBRFRAE 107 bpfhilio Sy R&E M L7223,

M 1 2 3 4 5 6 7 8 M

itk= > hbo—

(bp)

500
400
300
200

100

(bp)

500
400
300
200

100 -

EHRK?2 PREDHER: A /21,

B) ¥/ 22,
Lane 1:Yx3 44, Lane 2:FF 75144 %, Lane 3: =455 1) 2%, Lane 4. AXES 44,
Lane 5: VY95 A_A=4% /%, Lane 6: KU 440, Lane 1:HF L A, Lane 8: FUT 47,

Lane M:20 bp =—#H—

X/ a2 pbidmtiSnenolc. 2, WThO
AEHZ W T Lane 2-8iCB W TRy gkt & h
Rhol B EDZ Enb, ¥ /a3 1ixYFazsy,
¥/ a2 35 RERE L 8HEOFHEX / 20N
NTHRWEHEE L., £, KX/ a1+EE%E

GERVWINSL LY XTI HZFHROANAY RRBHE
=D, ZTHIIME D DNA 2857 Izis, 50
WA ) a R A LD EEZD.

M 1 2 3 4 5 6 7 8 M

(bp)

- 500
- 400
- 300

- 200
- 100

(bp)

- 500
- 400

- 300
- 200
- 100

©) #+ O E¥arrto—L (YXIET)
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X/ alL2BL0HNLYXI X TrOEMEKSA
NT U SHRH &, Z OREITZNF N 158 168
171 pglgCTH 7= (K3). A NVY v SOHERA A
(m/z:217 > 20) HFEERICKRH SH, ZHLIS DR
SR SN AR o2 2 2T, JERERERIE L OV PCR
HEOMENPLF /2 13y Fa gy, ¥/2 213V
I Z TRV ERERAT I, AETITRRD
FERNEONEZZ IOV TRD L HITELR L.
RO, YXI X TERWEHOFHEET L

No.54 2021/9

EEIZBWT, TERENDHFAA LT SBEH
L, ML THLREADDEGFET D LEME LTS O,
ThRbH, ¥/31,2LbI<IER-TWZ L
Mo, ANy SHITRICHEIHL, ZoEITZTL
TR R RICH LSz b o L HERI L7,
Fo, FHMETITImgRREDA VY2 S ZERT
5L CRERIERE S & 2 AREME S B B &k
BNTND O EZREDOA VY SIRELRELD &,
HafemL (—HOfRE) HFUMAKLE LTHLRBHE
R TRREMENH D Z BRI NI,

20e5 2.0e5 2.0e5 20e5
1.9e5 (a) 1.9¢5 (b) 19¢5 (C) 1.9¢5 (d)
1.8¢5 1.8¢5 185 1.8¢5
175 1765 | 175 1.7¢5
1.6e5 1.6e5 1.6e5 1.6e5
15e5 1.565 1.5€5 335 1.5¢5
1.4e5 1.4e5 | 14e5 1.4e5
13¢5 1.2¢5 13¢5 1.2¢5
125 1.2¢5 1.2¢5 1.2¢5
2 1.1e5 1.1e5 1.1e5 1.1e5
2 105 1.065 1.0e5 1.0e5
= 90e 9.0e4 9.0e4 9.0e4
8.0e4 8.0e4 8.0e4 8.0e4
7.0e4 7.0e4 7.0e4 7.0e4
6.0e4 6.0e4 6.0e4 6.0e4
5.0e4 5.0e4 5.0e4 5.0e4
40e4 40e4 4.0e4 4.0e4
3.0e4 3.0e4 3.0e4 3.0e4
20e4 2064 2.0e4 20e4
1.0e4 1.0e4 | 1.0e4 1.0e4
0.0e0 e — e Py
25 30 35 & 45 50 25 30 35 & 45 50 25 30 35 & 45 50 25 30 35 & 45 50
Time. min Time. min Time. min Time, min
K3 A=x/3—F»E0/aI TS5 L (m/z:265 > 217, 1 ILS2S) :
(@ F~,21, ) ¥/7232, (@ i+ W) E#£BEHK b pg/mb)
V F&8H LR ST RIS I mIEKEEO R

VxR AL L D RPEROFHFELEIIENT,
WAfr 5% 5L O PCRIER L OV / 2 —F ik & £l
L7=. PCRIETIZY X3 %7 DNA R, ¥/ 2 —5
SIHTETIRY %3 2 OmIEMS A VT S B
I, 2o X5, BEMNRNELRD 2 FEHO
Braitv, MAENGY ¥ 3 X hEs REd 565
DO &b, FEERMET S RYE & F &
T2 LT, AABKRERTZENTELLEERD.

Mz T, BEEZHOHTIAELFX  aFEEK LR
BEORETANLY Y SHRIHIH, FEELEEE
Mgwd e bhEEREERETRERDH D Z

LOBRELNT G, BX anbEREALRLET
THRHEMBENEREIND Y AT B3 HD. Thb
L, REOF /) aZzBlT 5L E0iE1 21 DEE
MO TEIZERN L, HEICHE) & SITRNTD AR
BT LN ENEETHD.

SHBIOL) P EFOICHET IHELERE
NFEL, BEF 2ITOWTOIE LW E E T
52T, BPHEEZRRCS ZLICELTTNE

720,



VI TR
1) /R SEE, R ER, BT FA, MY ke X

THEO 6 fl, BARERESSHEE, 66, 499-503,

2017
2) AR HhYE, Wil BRSBTS &0 P
DIEAARDL, B ARF A FHERS, 46, 1071-1078, 1992
3) BHH EH, Ml BHEF, BE FE, bR EIC
BT D EARBIC LD BT ERH OB CERoTE~
224F) , frabfETASAMERS, 53, 105-120, 2012

4) EEFER— L=V RPHERIER CEK
23EE~ TN 2 4F)

5) BA T, Bl %, hn BE, M AhEE
SlEEZTAEY / a0 EN T 74 ~—I2L D
A7V —= ZEORSE, AT HERS, 58, 132—
142, 2017

6) “F FEIE, Ut fLCIMSIMS IC kDY ¥ a X
R OB HRREFERAS T O illudin S D55, &
A FERE, 50, 167-172, 2009
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Visualization of virus—infected cells using immunofluorescent staining

Kenichi KOMABAYASHI, Yoko AOKI, Yoko IKEDA, Waka TANAKA and Katsumi MIZUTA

U ANV ADEGe U CHEIGE L7 IR A R R (CPE) &I 2 IR L 2 m 328, TRIEBLR D 7
TUANZADOHIEEHEET D Z LIZRERLG AR H 5. ABFZE TIREOEEER L 725k 2 v TRk Ge e 2

Rt L, VA NADREEZAHILT 52 & ailhi.

TFIUANAIE, 4T LR AR

HINL B haeF WA LR 229E BL Ot haaF 74/ 2 OC4A3%, N F HEF I, MDCK Hija,
HeLa-ACE2-TMPRSS2Zifd, 5L Ot M EFKE X LEMAEZ AW TR L, St mEi B ARERIZ it
Lz, WOoTHBpla g cENTNIREELERTHMEOREL VA NVADRELTEG LELEKE2IT - 72

LA, 2ODRMENR BT 2L IIEEAND T A VAR 2 LT/,

£/, CPEZRE R

Wk FamF AL A OCA3DIBERICB DT 7 A L XN SIS RET L 2N ShoaTn. K
BITEBRICBID2UVANVAOEICE L CHERRANLDOFEREZEDIZENTEFHATHDI EEZD

nie.

F—U— N UAVAERE, SOLREYEA, MREESR

I FCoHIZ

— AV T A VAL, D B D MR
HZETHINARETH S, b MIURFEMERH B ¥
ANARLA D TR E 3K 20~300nm TdH Y
NFFEMEE CHEBISRT A LN TE RN Y. g
L7cUANADRELYZ T2 LRI RERELE R
T ERLNR, ZoMIANEZR (CPE: Cytopathic
effec) BT HLITED, VA NADHFEEH
BMICEMTE S, L, R U720 e
FRICHE D TRREZ (L0, BEMTRGRIC L 5 i Ofhv8 e
EORBTREEZ RT T2, MidowEZElss
UANRIZEDENE S ERHNTE S LSk
LFETITHARBRBRNLETHD.
ERRDOUANZABENHEMT 513 E CPE OBIZE

MBEBIRDIANARBDD—TF, UA VAR
MLTH CPERDLNVIZS WIA LA EHD. fil X
X, NI TN F T A AT LLC-MK2 #Hilig
THIARARECTH 208, BHEOMEAREE LAk
RERAT 5 2%, 48 L 1 TE, 175, 38% CPE
MOV WD P COBILETIIY AL
ADHFEEMDZ EDNEEL W2, 72, & hOIEF
SUE S B R A SR R R AR & o Tarb S
t hag A NVAEREERETDIHE, VA VANHE
FHL CH MM CPEZ /RE 23 2 k9 el é
X CPEDBIEICRDLDH A ) —=v 7 FE (HA Ml
DORE, MEREERRZRE) TUANVADFEEEE
MY B0, UTIVE A LPCRIERETYANARD
FMa#0 IR UIRA S 2 0EA TS 5.
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O in e Q& By A L RHETE GEE
* N7 L
FiLTE R
HhR—HZ R
G 7R ux7 @1 % @F A
¢@%‘ l HIN—HZ A
e O BRI 1L

@2 R HuiF @fZRe

RERE
e <5 /752

!

1 BREMRZAVTIVMILABREERET SBEOEAREREREFOERAFIME

ARFIETIE, BEEMBAIZEGE LT U A VA ZH08
R EFEIC L LT 5 2 L 2Ry, HROY
ANAZER L LT BEEIToT.

I M#EEAE

ALz DT U A LV ARBEL Eii L2550
N AIE R EIEARDIERFIEOB A X 112~ T.
WIDIZIRE LTl S— 7 2 (#C015001 #2423 A
T3, KWF) % 24 REGE T L— |k (#92424
Trasadingen Switzerland O EHICEHE L, U A LA
IR B D Ml 2 2 0 EICHER L TR L7z,
s A N ADMAE DY, BILOHWZR A
HEERIRT. 777 UANVAIR, AT
P AN AABIHINL & ko v /LR 229ED
3 T bMaZ v, Milao=a 7Ty v—n

HEF #fila & MDCK #fifidi% 100%, HelLa-ACE2-

TMPRSS2HildiL 70%fREICELZH, YA LA %
GRBIAER L. YA NV ARERB I EN 72

Rpfd], 24 WpfH), 17 WpfihisR L7z, M3 ) o ek
AR (PBS (#T90Q % 1 7 /34 4, W)

THEH%, PBSICIEME LT A% TRV AT LT |
F (#160-16061 &+ 7 4 /v A F0E, KBKAF) & H
TR T 4050 E L, PBST 3 [EI¥eE L. Ml
WKWREZHITTHEPRELLT ST D201,

0.5%Triton X-100 (#203-03215 &+ 7 ¢ /L A F0)

&P PBSEZAV, RT3/ Fax—FL
7o, R BRI PUR DA 2 H A 5728, 5%0 1.
W77 Iy (#F9130 =ORAMi3E, HURUHD, BAEK
AT 4 A1v) F O 0.1%0D Tween-20 (#40350-32 B
HLE:, HEHL) % & T PBS (BSA-PBST # MV,

FBRTLIFEA v FaX—b LT Ry F T 2T
7=. 1RHLIKIZ, Anti-Adenovirus Antibody(#MAB8051,
Merck, Darmstadt Germany) , Anti-Influenza A
Antibody, nucleoprotein(#MAB8251, Merck), Anti-
human coronavirus 229E ATCC VR740 strdiml 37 Ji4x
JEMFZERT, B EMEE LV 5E) YW 1k
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A L AT 7T UANA AT oW EhrapnFvA LA b hapFuALLR
37 UA LA AT HINL  229E 0C43
iR %E 5 2019-0537 2019-0489 2018-0330 2014-0375
B2l HEF MDCK HelLa-ACE2- b ME®SE LR
(BRAL A e (BRAb# ) TMPRSS2 (R 2= i)
(BRfb A Re)
ARV E7REN
[EEEE7REN #MAB8051, Merck #MAB8251 Merck  Anti-HCoV-229E #MAB9012 Merck
ERN 5001% 500% 5001% 5001
Quta S f iR, 1.5 KR, 1.5 4C, —Ht 4°C, —Hf
2 LIk
RN #A90-216F Bethyl #A90-216F Bethyl #F0205 Agilent #A90-216F Bethyl
EIRINEE 200f% 200f% 40 1% 500
Yeth 5ot SRR, 1R SRR, 1R SRR, 1R SRR, 1R

PUAIL BSA-PBSTTAM L, ROFMFITHENA %
2= h L7, UROBENPOGBEE TIRIEETT
FEhi L 7=, FITC THEGk S iz 2k Biiki%, Polyclonal
Swine Anti-Rabbit Immunoglobulins/FITQ#F0205

Agilent Technologies in¢. Santa Clara CA, USA),

Goat anti-Mouse IgG-heavy and light chain cross-

adsorbed Antibody FITC Conjugated#A90-216F,
Bethyl Laboratories, In¢. Montgomery, TX USA) #%
BSA-PBSTICAR LA > F 2~X—h L7-. PBSTT?2
[ Peits, 467 I /-2-7=2=)bA v K=
(DAPI) (#043-18804 &+ 7 4 /L A F13t) % 300nM
GHT 5 PBSTTYU VA LEBOREEIT- 2. [tk
ary b= LT, UANVAZFERESE TR
HRIZ DWW T h AR e a2 Fof L7z, Yefa L7z
IR A N=T T AL EBIZATA NI T AITHA,
A e F— R — 4R 1Al (#12593-64 1 T A
TAY, ) ZW L, 20mmA DA N—H T A
TH-oTDOL, ZTO4DE~=Fa2T7 THEL TR
ik L7z,

b b OIEH S 3 B & SR S R RIS Lo
THbEEL5E, P77 AU =)L (#3413 =2—=
> 7, NY, USA) LREZND Ty TIROKEZROEHR

o DLAMARY I —Rxr— ME LIS A2 B3 L
7. ThEAVWTe haeF A /LA 0C43% 7 H
Rl L, NTARLVAT AT E RTEE L.
DI o TV D A 1) & 7213 18GIEH $F D Sl T <
DIREBHEIL, PR LEAENTAN—=TT 2D
& & FBRICHEM L. 1 RELIKIL Anti-Coronavirus
Antibody, OC-43 strain (#MAB9012, Merck)2 X HLik

/¥ Goat anti-Mouse IgG-heavy and light chain cross-

adsorbed Antibody FITC Conjugatéeff i L 7-.
ARDOBIZRL Axioplan2(1 — VY 7 A4 ARt
B ARG TER L, ®eg & Mo T g % I
/L. b omi#ix AxioVision release 4.8.2 4
—Y 7 A R) EHWTLEOBEBRIZAR LT

m #%g

PRAG A B 2 FH W 7 o i S 5 e (A AR T D OB
RO TWHBERK 2R, TT ) UANLA
3 BRI T & Tl oL, okt
DRIETE., TNOOEER LTofic— L
T, UANAGMEEZRT FITC OV 7 F AR BT
X, AV TN T T A LA A B HINL (34855
W I3 AR b EZ =L, v— MRoOMAaLE
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NZVILTSERYYC YR RB OSSO UBEBO Y EIEISELEH © *
BHESNIHL GREIEM GHRBOYHIEFYHE CHE

w7 0QT1:4eq

BEHHTESE Y 38T
YO0y L £ 4 A

Bl CSSHdINL-¢30V-e18H
d6ccrw y L f£0e A

BEEEMOAIN
INTHREYY UV L 4~ TAUL A )

2L E el
mELU )V L r LA

LS IdVd OIIE! Loy



EDFEAMII I o TN D LB X LD Mia 842
SN FITC O 7 F VT ofilao—Eic—% L
THMHESNEZ. b haaF U LA 229E13,
STHBICEOTHIAMOERN RHETHY, A&
fa k& 2 VITHIIR S HOBE P LB 2 52 a3 8l
BT, 205 H—HIZBWT FITC ¥ 7 i
mBIETE.

EH e MRS RO B R A VO - HOER
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Result of testing of Legionel//a species in sputum specimens, 2014-2021

Mika SAMPEI, Junji SETOand Shizuka TANAKA
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Antigenic changes among the predominantly circulating C/Sao Paulo
|ineage strains of influenza G virus in Yamagata, Japan, between 2015
and 2018

Matsuzaki Y, Shimotai Y, Kadowaki Y, Sugawara K, Seiji Hongo S, Mizuta K, Nishimura H
Infect Genet Evol. 2020;81:104269.

Influenza C virus is a pathogen that causes acute respiratory illness in children and results in the hospitalization of
infants. The antigenicity of the hemagglutinin esterase (HE) glycoprotein is highly stable, and it is not yet known
whether antigenic changes contribute to the worldwide transmission and the occurrence of outbreaks of influenza C
virus. Here, we performed antigenic analysis of 84 influenza C viruses isolated in Yamagata, Japan, during a 4-year
period from 2015 to 2018 and analyzed sequence data for strains of the virus from Japan and many other parts of
the world. Antigenic and phylogenetic analyses revealed that 83 strains belonged to the C/Sao Paulo lineage, and
two sublineage strains, the Aichi99 sublineage and Victoria2012 sublineage, cocirculated between 2016 and 2018.
Aichi99 sublineage strains exhibiting decreased reactivity with the monoclonal antibody YA 3 became predominant
after 2016, and these strains possessed the K190N mutation. Residue 190 is located in the 190-loop on the top side
of the HE protein within aregion that is known to show variation that does not impair the biological activity of the
protein. The Aichi99 sublineage strains possessing the K190N mutation were detected after 2012 in Europe,
Australia, the USA, and Asia as well as Japan. These observations suggest that antigenic variants with K190N
mutations have circulated extensively around the world and caused outbreaks in Japan between 2016 and 2018. Our
study indicated that the 190-loop is an important antigenic region, and the results suggested that changes in the

190-loop have contributed to the extensive transmission of the virus.

Heparan sulfate attachment receptor is a major selection factor for
attenuated enterovirus 71 mutants during cell culture adaptation
Kobayashi K, MizutaK, Koike S

PLoS Pathog. 2020:16;e1008428.

Enterovirus 71 (EV71) is a causative agent of hand, foot, and mouth disease (HFMD). However, thisinfection is
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sometimes associated with severe neurological complications. Identification of neurovirulence determinantsis
important to understand the pathogenesis of EV71. One of the problems in evaluating EV 71 virulence is that its
genome sequence changes rapidly during replication in cultured cells. The factors that induce rapid mutationsin
the EV71 genome in cultured cells are unclear. Here, we illustrate the population dynamics during adaptation to
RD-A cells using EV 71 strains isolated from HFMD patients. We identified a reproducible amino acid substitution
from glutamic acid (E) to glycine (G) or glutamine (Q) in residue 145 of the VP1 protein (VP1-145) after
adaptation to RD-A cells, which was associated with attenuation in human scavenger receptor B2 transgenic
(hSCARB2 tg) mice. Because previous reports demonstrated that VP1-145G and Q mutants efficiently infect
cultured cells by binding to heparan sulfate (HS), we hypothesized that HS expressed on the cell surface is a major
factor for this selection. Supporting this hypothesis, selection of the VP1-145 mutant was prevented by depletion of
HS and overexpression of hSCARB2 in RD-A cells. In addition, this mutation promotes the acquisition of
secondary amino acid substitutions at various positions of the EV71 capsid to increase its fithess in cultured cells.
These results indicate that attachment receptors, especially HS, are important factors for selection of VP1-145
mutants and subsequent capsid mutations. Moreover, we offer an efficient method for isolation and propagation of

EV 71 virulent strains with minimal selection pressure for attenuation.

Detection of a peramivir-resistant influenza B/Yamagata-|ineage virus
imported from Indonesia in Aichi, Japan, March 2019

Takashita E, Yasui Y, Nagata S, Morita H, Fujisaki S, Miura H, Shirakura M, Kishida N, Nakamura
K, Kuwahara T, Sugawara H, Sato A, Akimoto M, Kaido T, Watanabe S, Hasegawa H, and the

influenza virus surveillance group of Japan

Jpn J Infect Dis. 2020;73:386-390.

HiRde L

W IB RN E BB ABD Escherichia albertii REEEKREVFDERIHGH

Ve Ze Ao, AKIFE A, /NRYE, ER TR, AW, KEMEH, WS NER, A B)e—

H A ER 2 il 2 MESE . 2020:73;517-524.

£ Hh 75 K & Escherichia albertii O TORBEIRG & DR OB EH L ICT 5720, 2017 FER O
2018 FIZILEEND & SHMABKORERELIT-o7-. 25 MO BERELZFHAE L, 17 Ik (3.2%) »
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L3THENBELT.. ZD5 b, 204558k (54.1%) 237 T %A 7 U DTS 5O HUE FE Itk % R
L. £/, NV RA7 40— K- FULBERUKE (PFGE) ETIE, 37 0HikkIiZ 6 7 v —T I s hiz.
HEIN—T2RETL6EKIT, 7/ LT FREMBTICEVBEMO 5 >DRFMEEOT D GLEE LT
G3#f (2HZMMAE) IS N, S IMIE, WIhb AHRKEEAT. ARICLY, LR E
IR D RITZ Ak 72 PFGE M 4 /R E. albertii ZfRE T2 Z L AVHIBI L, KO AEEM D AE D AN~ G

WERVIEDLZ ENRBEINT.

WHRRAT O F @ BRRERRERE

WUE AR, oA, WHER e, NRMR, hiEs, tRRSN, KHAwE

H A ER [ fil > M55, 2020:73;517-524.

WERIC R T 2~ ¥ = YiE (TBD) RAEDBRO —B LT 572, 2016~2018 4EICILITERAT
BREL S NI fi A~ # = pl i 158 PE K QMR AE B ) Ok~ & = Bl i 112 JE 4 5 12 TBD i JR IR 8+ O f
BRI, R, B~ =RBRETERNBEMO TBD TH 5 BAMEE, 7 25, BURE, & =8/ K
9, M OVEIE BRI NSO SE B BE O R FEAR AR TIEA L o7z, —F, B bY M X = 0 EET
Y~ hF~ &= 1IN 5T Rickettsia helvetica, ¥ * # ¥ ~ & = 1L/ & % Rickettsia monacensis 5 5 (1)
B AB Sz, APERICE D, IWBRTIRERNBESO TBD X AT DRV RDEH L 1TF A7
WHO O, ENKRHBED TBD &, 5% b TBDIEFIEAEICH T HEENLETHLD EEAX LN,

Seasonal ity of human coronavirus 0C43, NL63, HKU1, and 229E infection
in Yamagata, Japan, 2010-2019

Komabayashi K, Seto J, Matoba Y, Aoki Y, Tanaka S, Ikeda T, Matsuzaki Y, Itagaki T, Mizuta K

Jpn J Infect Dis. 2020;73:394-397.

ke L

Longitudinal epidemiology of human coronavirus 0C43 in Yamagata, Japan,
2010-2017: Two groups based on spike gene appear one after another

Komabayashi K, Matoba Y, Tanaka S, Seto J, Aoki Y, Ikeda T, Shimotai Y, Matsuzaki VY, Itagaki T,
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Mizuta K

JMed Virol. 2020;93:945-951.

Human coronavirus OC43 (HCoV-OC43) is divided into genotypes A to H based on genetic recombination
including the spike (S) gene. To investigate the longitudinal transition of the phylogenetic feature of the HCoV-
0OC43 S gene in a community, phylogenetic analysis of the S1 region of the S gene was conducted using 208 strains
detected in Yamagata during 2010 to 2017 with reference strains of the genotype. The S1 sequences were divisible
into four groups: A to D. All Yamagata strains belonged to either group B or group D. In group B, 46 (90.2%) out
of 51 Yamagata strains were clustered with those of genotype E reference strains (cluster E). In group D, 28
(17.8%) and 122 (77.7%) out of 157 Yamagata strains were clustered, respectively, with genotype F and genotype
G reference strains. In cluster G, 28 strains formed a distinct cluster. Monthly distributions of HCoV-OC43 in
Yamagata in 2010 to 2017 revealed that group B and group D appeared one after another. In group B, the cluster E
strains were prevalent recurrently. In conclusion, epidemics of HCoV-OC43 in Yamagata, Japan might be
attributable to two genetically different groups: group B showed a recurrent epidemic of strains belonging to a

single phylogenetic cluster and group D showed epidemic strains belonging to multiple clusters.

Detection of tick-borne pathogens in ticks from dogs and cats in
Yamagata Prefecture, Japan, 2018

Seto J, Tanaka S, Kawabata H, I1to Y, lkeda T, Mizuta K

Jpn J Infect Dis. 2021;74:122-128.

Companion animals can become infected with tick-borne diseases (TBDs) becoming areservoir for human transfer,
thereby damaging human health. To evaluate whether companion animals are infested with ticks harboring human
TBD pathogens, we detected TBD pathogens in ticks collected from dogs and cats brought to animal hospitalsin
the Yamagata prefecture of Japan. An investigation of 164 adult ticks collected from 88 dogs and 41 cats between
March and July 2018 revealed that this region was dominated by three tick species, Ixodes ovatus (n = 95, 57.9%),
Ixodes nipponensis (n = 37, 22.6%) and Haemaphysalis flava (n = 10, 6.1%). To evaluate their pathogenic
potential, we went on to test each tick for spotted fever group rickettsiae, Lyme disease borreliae, relapsing fever
borreliae, tick-borne encephalitis virus, and Huaiyangshan banyangvirus (formerly SFTS virus). Our results
identified two |. ovatus ticks infected with Borrelia miyamotoi, which causes emerging relapsing fever; several I.
nipponensis ticks infected with Rickettsia monacensis, which cause rickettsiosis; and several Ixodes persulcatus
ticks infected with Rickettsia helvetica, which can also cause rickettsiosis. These results suggest that dogs and cats,

and veterinary professionals and pet owners, in the Yamagata prefecture have some risk of exposure to several
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TBDs. This means that there should be continuous monitoring and reporting of TBDs, even those known to be
uncommon in Japan, in both companion animals and humans to ensure the health and safety of both humans and

animals in Japan.

Isolation of coxsackievirus A21 from patients with acute respiratory
infection in Yamagata, Japan in 2019

Ikeda T, Aoki Y, Komabayashi K, Itagaki T, Mizuta K

Jpn JInfect Dis. 2021;74:172-174.

Poxie L

Seroprevalence of parechovirus A1, A3, and A4 antibodies in Yamagata,
Japan, between 1976 and 2017

Mizuta K, Komabayashi K, Aoki Y, Itagaki T, lkeda T

JMed Microbiol. 2020;69:1381-1387.

Introduction. Although new parechovirus A (PeVA) types, including parechovirus A3 (PeVA3) and PeVA4, have
been reported in this century, there have not yet been any seroepidemiological studies on PeVA over a period of
several decades.

Hypothesis/Gap Statement. The authors hypothesize that PeVA3 and PeVA4 emerged recently.

Aims. The aim was to clarify changes in the seroprevalence of PeVA1, PeVA3 and PeVAA4.

M ethodology. Neutralizing antibodies (NT Abs) were measured among residents in Yamagata, Japan in 1976,
1983, 1985, 1990, 1999 and 2017.

Results. The total NT Ab-positive rate for PeVA1 was between 90.7 and 100 % for all years analysed, with that for
PeVA3 increasing from 39.6 % in 1976 to 69.6 % in 2017, and that for PeVA4 decreasing from 93.9 % in 1976 to
49.1 % in 2017. The distribution of NT Ab titres for PeVA1, PeVA3 and PeVA4 among those aged less than 20
years old was as follows: those >1 : 32 for PeVA1 were between 68.0-89.2 % for all years analysed; those >1 : 32
for PeVA3 was 15.4 % in 1976, 44.3-54.9 % in 1983-1990 and 64.8-68.0 % in 1999-2017; and those >1 : 32 for
PeVA4 were between 49.1-67.2 % in 1976-1990, 41.3 % in 1999 and 23.8 % in 2017.

Conclusions. Our findings in this seroepidemiological study over four decades suggested that PeVA1 has been

stably endemic, while PeVA3 appeared around 1970s and has spread since then as an emerging disease, and
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occasional PeVA4 infections were common in 1970s and 1980s but have been decreasing for several decades in our

community.

Growth kinetics of influenza C virus antigenic mutants that escaped
from anti—-hemagglutinin esterase monoclonal antibodies and viral
antigenic changes found in field isolates

Matsuzaki Y, Sugawara K, Shimotai Y, Kadowaki Y, Hongo S, Mizuta K, Nishimura H
Viruses. 2021;13:401.

The antigenicity of the hemagglutinin esterase (HE) glycoprotein of influenza C virusis known to be stable;
however, information about residues related to antigenic changes has not yet been fully acquired. Using selection
with anti-HE monoclonal antibodies, we previously obtained some escape mutants and identified four antigenic
sites, namely, A-1, A-2, A-3, and Y-1. To confirm whether the residues identified as the neutralizing epitope
possibly relate to the antigenic drift, we analyzed the growth kinetics of these mutants. The results showed that
some viruses with mutations in antigenic site A-1 were able to replicate to titers comparable to that of the wild-
type, while others showed reduced titers. The mutants possessing substitutions in the A-2 or A-3 site replicated as
efficiently as the wild-type virus. Although the mutant containing a deletion at positions 192 to 195 in the Y-1 site
showed lower titers than the wild-type virus, it was confirmed that this region in the 190-loop on the top side of the
HE protein is not essential for viral propagation. Then, we revealed that antigenic changes due to substitutionsin
the A-1, A-3, and/or Y-1 site had occurred in nature in Japan for the past 30 years. These results suggest that some
residues (i.e., 125, 176, 192) in the A-1 site, residue 198 in the A-3 site, and residue 190 in the Y-1 site are likely to

mediate antigenic drift while maintaining replicative ability.

N—H insertion reaction v/a an iron carbenoid from a-
diazophenylpropionate and its application to the formal total synthesis
of stizolobinic acid

Shinohara H, Saito H, Homma H, Mizuta K, Miyairi S, Uchiyama T

Tetrahedron 2020;76:131619

The formal total synthesis of the non-proteinogenic amino acid stizolobinic acid was accomplished relying as key

step on an iron carbenoid-based N — H insertion reaction. The N—H insertion of a-diazophenylpropionate and
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benzylamine derivative catalyzed by tetrakis(pentafluorophenyl)porphyrin iron (111) chloride afforded the desired
N—H insertion product in 79% yield. Thisisthe first example of an N—H insertion involving a-diazophenyl-

propionate and an aliphatic amine catalyzed by an iron(l11) porphyrin complex.
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Escherichia coli & H I #4(EHEC/VTEC) 13 13
Escherichia coli iz & &3 R4(ETEC) 10 10
Escherichia coli i3 & &/ER 4(EPEC) 2 2
Escherichia coli {1 FHFIER % 26 26
Salmonella O4 18 18
Salmonella O7 2 2
Salmonella O8 3 3
Salmonella 09 2 2
Salmonella O21 1 1
Salmonella FER S DEE 1 1
Salmonella ##AEH 3 3
Listeria monocytogenes 1 1
Yersinia enterocolitica 19 19
Vibrio fluvialis 1 1
Aeromonas_hydrophila 7 7
Aeromonas hydrophila/sobria 83l 3" 5 5
Plesiomonas shigelloides 2 2
Campylobacter jejuni 95 95
Campylobacter coli 5 5
Campylobacter jejuni/coli #RIH 3" 74 74
MRSA 71 31 1 220 78 1,013 1,414
Staphylococcus aureus (MRSALL4Y) 86 80 3 253 191 613
Clostridium perfringens 8 8
Bacillus cereus 1 1
Shigella sonnei 1 1
Escherichia coli 103 4 4,079 812 4,998
Klebsiella pneumoniae 50 668 983 1,701
Haemophilus influenzae 2 1 407 4 405 819
Pseudomonas aeruginosa 52 698 47 817 1,614
Mycobacterium spp. 1 1
Staphylococcus, A7 7 S—FIEH 66 515 574 1,155
PRSP/PISP 3 75 6 86 170
Streptococcus pneumoniae (PRSP/PISPLL4Y) 2 1 246 20 218 487
Anaerobes 198 154 28 380
Mycoplasma pneumoniae 1 1
Streptococcus B 34 250 778 1,062
Streptococcus A S.dysgalactiae subsp. equisimilis 1 1
Streptococcus A B BI&3° 170 22 192
Enterobacter spp. 306 306
Acinetobacter spp. 58 58
Enterococcus spp. 1,623 1,623
Candida albicans 268 545 813
Salmonella spp. 1 1
Mycobacterium tuberculosis 46 46
Mycobacterium avium — intracellulare complex 628 628
Legionella pneumophila 3 3
|Staphylococcus aureus(MRSALL4}) 1,391 1,391
Neisseria gonorrhoeae 5 5
Chlamydia trachomatis 5 5
£t 456 588 10 899 8,688 1,922 5,891 1,333 | 19,787
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TIERS, AR, RERARERG R OB Y
B rE L. TO/RE, S THEBICHEEG LT
Wz (&3 .

(2 B EBEFA
BRBIZELD2BERFEORMED I B, 2 Ff] (XA
U1, VX IZ T 1HEH) IOV THREEE
L7z, ZORER, 2BRETETHrLHEADH DV
TEHFEET M ST,

2) 2REX

(1) TR SEEIT & ORI ha k5B K R 25t
B TSRO RE K A | FE ORI H S X,
ek, RREFECA, BTH, K GEAK) , i
PE AR B ONZE R O R B SR IS D W T AR & 40 L 7
(% 4~6) .

PRAIEFTEREL T CTd 2 1B & O RFERKITIES
&, FRHEIE OMIR, RREMMERN LRIK, 1K
WPEWE (Rbh) 6 MDA 2 Fht L 7o

)

(3) REATWE L OFFARNICESE, BMEET
DR EOR S Th DWE ORBRIER % - RAEES
BiTo7z.

3) FEHR

() BLEEBLLTWVWATMEY - ¥/ 2 ORERAKR

HIEORENL Ok 30~4F 2 4 BAEMF T4
WrotE)

PCRILIZE 2 MM P L OFEF / 2 DR

B SR % fle ST~ SAFRICELD fHAUTE.

R KEEW),

YT R,
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EE BN EIAERICRITE 2 & O KHIEMm L, &
BRCW L DO FFNC BN CTHEA Lz, o= iF
THRIARFTORLEIT T2

R 7Y a0 EE R RE R L O HriEbE %
CEAL 31~5F0 3R i AMHse ATl A A 75 &)
K7V a@FEks & LT, Acromelic Acidss®
Clitidinen s 651 TW5D. ZIUb DORTIZDOWT,
FEEI VSR L, @SilE ORIy 2157,
Flo, ZHHRSO—FOHEIC OV THE L
FER, HEEIEAEREO R ZE B i ATRE AR T R
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F1-1 RAREEEMOREERERETHR (1/5 BT - ppm

1% 7 A 7 =} =g 7

A GUREEY) b} o = Z PN < BN

g v Ng A 7 =

y = 7 L W

- ) Vi

R 7 ! A

DDT N.D. - - - - - -
EPN N.D N.D N.D N.D N.D. N.D N.D
XMC N.D N.D N.D N.D N.D. N.D N.D
T 2F) = N.D N.D N.D N.D N.D. N.D N.D
TV VRARF N.D - N.D N.D N.D. - -
TEEI7 YN N.D N.D N.D N.D N.D. N.D N.D
T¥7z=h - N.D - - - - -
AR 23 L1 - - - - N. D. - -
ThIv Y N.D N.D N.D N.D N.D. N.D N.D
T=nkA N.D N.D N.D N.D N.D. N.D N.D
TAN Y N.D N.D N.D N.D N.D. N.D N.D
7778 N.D N.D N.D N.D N.D. N.D N.D
AN SN ARIAN N N.D - - - - - -
)XY, N.D N.D N.D N.D N.D. N.D N.D
)7 why7” N.D N.D N.D N.D N.D. N.D N.D
107" wFt7v N.D N.D N.D N.D N.D. N.D N.D
A7 wn" V7" - - - - N.D. - -
A7 un" kA N.D N.D N.D N.D N.D. N.D N.D
AR I - - - - N.D. - -
ALY - - - - N.D. - -
A5 )77 - - - - N.D. - -
A/ ¥Hv7” - - - - N.D. - -
A7 a7’ N.D N.D N.D N.D N.D. N.D N.D
TAVINTY Y N.D N.D N.D N.D - N.D N.D
v N.D N.D N.D N.D N.D. N.D N.D
5 472/ A N.D N.D N.D N.D N.D. N.D N.D
TR -0 N.D N.D N.D N.D N.D. N.D N.D
TN zy7 uy)A N.D N.D N.D N.D N.D. N.D N.D
b7 nkA N.D N.D N.D N.D N.D. N.D N.D
EV M N.D - - - - - -
T N.D N.D N.D N.D N.D. N.D N.D
L ES VARV N.D N.D N.D N.D N.D. N.D N.D
KES AVAIY Y - - - - N.D. - -
ESIN - - - - N.D. - -
ARYINENT 2 N.D N.D N.D N.D N.D. N.D N.D
AR - - - - N.D. - -
DA KA N.D N.D N.D N.D N.D. N.D N.D
VYEYZINS N.D N.D N.D N.D N.D. N.D N.D
VIR - - - - N.D. - -
VIZAE AN - - - - N.D. - -
VA N.D N.D N.D N.D N.D. N.D N.D
%)%V 7y N.D N.D N.D N.D N.D. N.D N.D
LIV AV N.D N.D N.D N.D N.D. N.D N.D
/MY N.D - - N.D - - -
)3y - - - - N.D. - -
JVIFRVAAFV N.D N.D N.D N.D N.D. -0. 05 N.D N.D
Jufr=y v - - - - N.D. 0. 01 - -
Jux7z)y N - - - - N.D. - -
Jujp7 ny7’ - - - - N.D. - -
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®1-1 BRNGEEEDOREEEREER (2/5 BT : ppm

3 7 2 7 H 53 7

A R 5 o o 2 PN < BN

g v Ng % 7R =

Y = 7 L W

= U H

BRI 7 ! A

VALV ANV - - - - N.D. - -
Va2 A S 3 N.D. N.D. N.D. N.D N.D. N.D. N.D.
Sk’ )RR N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Junt” YRAAF N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Vs vEv A ] N.D. N.D. -0. 02 N.D. N.D. N.D. N.D. -0. 02 N.D. -0. 02
VAT WEVARNE VS N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Jup7  n7vh N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Jun)any - - - - N. D. - -
VA IV N.D. N.D. N.D. N.D. N.D. N.D. N.D.
M N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VT ) A N.D. N.D. N.D. N.D. N.D. N.D. N.D.
vy - - - - N.D. - -
MaEAVEY 1 A N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Yy iy b N. D. N.D. N.D. N.D. N.D. N.D. N.D.
MAAVEYS vV N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MAAS VAR S 1 N.D. N.D. - N.D. - N.D. N.D.
v gy N.D. N.D. N.D. N.D. N.D. N.D. N.D.
yrehly N.D. N.D. - N.D. - N.D. N.D.
yneky 7" 7 N.D. - N.D. N.D. N.D. - -
V7 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
YV 7z )at) =l N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VIVN) Y N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VIV 3L - - - - N.D. - -
VI z=hy N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VI YA Y - - - - - - -
V7 wat) - N.D. N.D. N.D. N.D. N.D. N.D. N.D.
V7 ey oy - - - - N. D. - -
YN VAN N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MtV N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MEV A - - - - N. D. - -
VAN Y N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VA= - - - - N.D. - -
VIAFFI N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MR N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VI N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VAP IAENEZN N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VITIVET 2 - - - - N.D. - -
YAAES N N.D. N.D. N.D. N.D. N.D. N.D. N.D.
AR N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BNy N.D. N.D. N.D. N.D. N.D. N.D. N.D.
ATV )y N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VAV IN:V - - - - N.D. - -
F7ou7" ) - - - - N.D. - -
F7 AL - - - - N.D. - -
FAN UHNT N.D. N.D. N.D. N.D. N.D. N.D. N.D.
FNIImve” kA N.D. N.D. N.D. N.D. N.D. N.D. N.D.
AVEVNAS N.D. N.D. N.D. N.D. N.D. N.D. N.D.
AR N.D. N.D. - N.D. N.D. N.D. N.D.
T n— N.D. N.D. N. D. N.D. N.D. N. D. N. D.
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®1-1 BRNGEEEDOREEEREER (3/5 BT : ppm

3 7 2 7 H 53 P

AT 5 o o 2 PN < BN

g v Ng % 7R =

Y = 7 L W

= U H
B G 7 ! A
77" 3ty = N.D. N.D. N.D. N.D. N.D. N.D N.D
77" Fiuy - - - - N.D.
AVETVARN - - - - N.D. - -
AVEVIAVIN N.D N.D. N.D. N.D. N.D. N.D. N.D.
FIVN) Y N.D. N.D. N.D. N.D. N.D. N.D. N.D.
FIWA" /A ny - - - - N. D. - -
TV MY N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TV kA N.D. N.D. N.D. N.D. N.D. N.D. N.D.
M7y )= N.D. - N.D. N.D. N.D. - -
M7y Ak N.D. N.D. N.D. N.D. N.D. N.D. N.D.
M7V RA N.D. N.D. N.D. N.D. N.D. N.D. N.D.
M 7V=h N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Myr7)" =N N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MFaF)" =y - - - - N.D. - -
M 77 R N.D. N.D. N.D. N.D. N.D. N.D. N.D.
M 7vhny - - - - N. D. - -
M7V N.D. N.D N.D. N.D. N.D. N.D N.D
(WEESIN: 1A N.D. N.D N.D. N.D. N.D. N.D N.D
MV nEAAFV N.D. N.D N.D. N.D. N.D. N.D N.D
NZE¥avAN N.D. N.D N.D. N.D. 0. 01 N.D. N.D N.D
$7° a7=) b - - - - N.D. - -
AN N.D. N.D N.D. N.D N.D. N.D N.D
=prf-f)7 ut N.D. N.D N.D. N.D N.D. N.D N.D
N Wy - - - - - - -
AVARS AR N.D. N.D. N.D. N.D. N.D. N.D. N.D
N G N.D. N.D. N.D. N.D. N.D. N.D. N.D
N TFEY A N.D. N.D. N.D. N.D. N.D. N.D. N.D
N ZEVZATYNS N.D. N.D. N.D. N.D. N.D. N.D. N.D
LTV )=l N.D. N.D. N.D. N.D. N.D. N.D. N.D
[AEYEYN N.D. N.D. N.D. N.D. N.D. N.D. N.D
[AEVAN M N.D. N.D. N.D. N.D. N.D. -0. 02 N.D. N.D
[NV VS N.D. N.D. N.D. N.D. N.D. N.D. N.D
[ ZA VAN T - - - - N.D.-0.03 - -
[AZAT VS N.D. N.D N.D. N.D N.D. N.D N.D
[PV N.D. N.D N.D. N.D N.D. N.D N.D
t* 77NV 2/ LF N.D. - N.D. - N.D. - -
[ NV ¥ N.D. N.D N.D. N.D N.D. N.D N.D
b ATy N.D. N.D N.D. N.D N.D. N.D N.D
[AVEYEYYS N.D. N.D N.D. N.D N.D. N.D N.D
VNN - - - - N.D. - -
VA 17 N.D. N.D N.D. N.D N.D. N.D N.D
[AE Y EV] N.D. N.D N.D. N.D N.D. N.D N.D
E ) h-7" - - - - N.D. - -
N5 N.D. N.D N.D. N.D N.D. N.D N.D
v SEAAFV N.D. N.D N.D. N.D N.D. N.D N.D
[y Y= N.D. N.D N.D. N.D N.D. N.D N.D
b nny N.D. N.D N.D. N.D N.D. N.D N.D
V2NV N.D. N.D N.D. N.D N.D. N.D N.D
747" =y N. D. N.D N. D. N.D N. D. N.D N.D
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F1-1 RAREEEMOREERERETRR 4/5 BT - ppm

[E3 7 A 7 H =S 7

IR e 5 - - 2 FS < &

g v Ng A 7 =

Y = 7 L W

- ) Vi

R 7 ! A

VESRUYS N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VESN R N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Tz=pafty N. D. N.D. N.D. N.D. N.D. N.D. N.D.
Tx) ¥l N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Tz )%V - - - - N. D. - -
Tz)FAh7" N.D N.D. N.D. N.D N.D. N.D. N.D
72)7 WV - - - - N.D. - -
e - - - - N.D. - -
72V AVEFAY N.D N.D. N.D. N.D N.D. N.D. N.D
7z pz=p N.D N.D. N.D. N.D N.D. N.D. N.D
VEVIAEV DA N.D N.D. N.D. N.D N.D. N.D. N.D
VEVYAR VNV N.D N.D. N.D. N.D N.D. -0. 09 N.D. N.D
VEVYAR 43 N.D N.D. N.D. N.D N.D. N.D. N.D
T2/ AT 477k - - - - N.D. - -
THIA N.D. N.D. N.D. N.D. N.D. N.D. N.D.
7" 4 el N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VAR VEYN ] - - - - N.D. - -
AV RS N.D. N.D. N.D. N.D. N.D. N.D. N.D.
77E Y A=) N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VAVAR:VEVAV] N.D. N.D. N.D. N.D. N.D. N.D. N.D.
777" wy 7" AN N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TTAME W - - - - N.D. - -
IVTIVE A N.D. N.D. N.D. N.D. N.D. N.D. N.D.
VR =l N.D. N.D. N.D. N.D. N.D. N.D. N.D.
AANES) N. D. N.D. N.D. N.D. N.D. N.D. N.D.
TIWVFTEy bAFV - - - - - - -
AV N.D. N.D. N.D. N.D. N.D. N.D. N.D.
AR N. D. N.D. N.D. N.D. N.D. N.D. N.D.
IVT ) ) Any - - - - N.D. - -
AV ES AV N. D. N.D. N.D N.D. N.D. N.D. N.D.
TIVInTy )N N.D. - N.D N.D. N.D. - -
IV N.D. N.D. N.D N.D. N.D. N.D. N.D.
7 Vi he-n N.D. N.D. N.D N.D. N.D. N.D. N.D.
AV W N.D. N.D. N.D. —0. 06 N.D. N.D. N.D. N.D.
7" nF A N.D. N.D. N.D N.D. N.D. N.D. N.D.
7 un # kg7 - - - - N.D. - -
7 Nyl N.D. N.D. N.D. N.D. N.D. N.D. N.D
VARV N.D. N.D. N.D. N.D. N.D. N.D. N.D
VAR VN N.D. N.D. N.D. N.D. N.D. N.D. N.D
77N g b N.D. N.D. N.D. N.D. N.D. N.D. N.D
75t 2k - N.D. N.D. N.D. N.D. N.D. N.D. N.D
VAEIAR AN N.D. N.D. N.D. N.D. N.D. N.D. N.D
VARVEYL VS N.D. N.D. N.D. N.D. N.D. N.D. N.D
7" nk Ay N.D. N.D. N.D. N.D. N.D. N.D. N.D
VARSI N.D. N.D. N.D. N.D. N.D. N.D. N.D
AV AVM N.D. N.D. N.D. N.D. N.D. N.D. N.D
VAR:E VAR IR V2N N.D. N.D. N.D. N.D. N.D. N.D. N.D
7" nEkA N.D. N.D. N.D. N.D. N.D. N.D. N.D
Aty - N.D. N. D. N.D. N. D. N.D. N. D. N.D
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F1-1 BENFEEEDORBEEREHER (5/5) HAZ : ppm

1z 7 A 7 B [Es 7

PR G 5 o o = PN < B

g v v % 7R =

Y = 7 L W

- D) 7
et s ) ] 2
Y)Y N.D N.D N.D N.D N.D. N.D N.D
AT VARY - - - - N.D. - -
~NERVFT))A - - - - N. D. - -
NV N.D. N.D. N.D N.D. N.D. N.D. N.D
NV ER N.D. N.D. N.D N.D. N.D. N.D. N.D
NVZAYM N.D. N.D. N.D N.D. N.D. N.D. N.D.
INVEVEAR N.D. N.D. N.D N.D. N.D. N.D. N.D
NV - - - - N.D. - -
INVAESS YA - - - - - - -
N ARV - - - - N.D. - -
NV M) N.D. N.D. N.D N.D. N.D. N.D. N.D
NN N.D. N.D. N.D N.D. N.D. N.D. N.D.
N N.D. N.D. N.D N.D. N.D. N.D. N.D
Hihuy N.D. N.D. N.D N.D. N.D. N.D. N.D
SN - - - - .D.-0.04 - -
wAFTE—b N.D N.D N.D N.D N.D. N.D N.D
w7730 N.D N.D N.D N.D N.D. N.D N.D
Ak b N.D N.D N.D N.D N.D. N.D N.D
5ty N.D N.D N.D N.D N.D. N.D N.D
NV = N.D N.D N.D N.D N.D. N.D N.D
MR FTA wy - - - - N.D. - -
MR B - N.D. - - - - -
AT DR T ) %A N.D N.D. N.D N.D. N.D. N.D. N.D
AP N.D N.D. N.D N.D. N.D. N.D. N.D
S N.D N.D. N.D N.D. N.D. N.D. N.D
S Zas N.D N.D. N.D N.D. N.D. N.D. N.D
AL VERA N.D N.D. - N.D. - N.D. -
A7ty b N.D N.D. N.D N.D. N.D. N.D. N.D
A7Vt W T N.D N.D. N.D N.D. N.D. N.D. N.D
27" = N.D N.D. N.D N.D. N.D. N.D. N.D.
£/ nhkr N.D N.D. N.D N.D. N.D. N.D. N.D
%)) zany - - - - N.D. - -
A - - - - N.D. -
J=any - - - - N.D. - -
S - - - - N.D. - -
VIV N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TR iARE 8 8 8 8 3 3 3
T e H 3 1384 1328 1320 1352 1744 1312 1304
B Sz EE % 0 1 1 1 6 1 1
SEHEE 2 R 2 7 E B 0 0 0 0 0 0 0

N.D. : & &R
- REHEES
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=1-2 AFMIBREOBRBEZRERE =3 BROBAMYERERR
) HhthE (Ba/ke)
ARG z L‘ 1x i Z REE | 1—131 Cs—134 Cs—137
49 e ;L W > AR | i | FRAR | S | Rl | S
7 o o b a SRR PEY) 74 - N. D. — N. D. — N. D.
AEE A < J [ ] 0 — | ND - | N — N
~ K I fa A 63 - N.D. - N.D. - N. D.
EPN N.D. | N.D. [ NoD. | N.D. | N.D. VR R AR | 26 — N.D. — N.D. — N. D.
7272} N.D. | N.D. | N.D. | N.D. | N.D N.D. R A
S22 N.D. | N.D. | N.D. | N.D. | N.D. — IREEN. D OB, SRIEMEZR L
17" {72/ N.D. | N.D. | N.D. | N.D. | N.D
Zh) AR N.D. | N.D. | N.D. | N.D. | N.D.
i N.D | N.D | ND. | ND. | N.D F4 EHBASHE (G DOLBMAEMNTATHE
¥R N.D. | N.D. | N.D. | N.D. | N.D. - | WOHEE Ba/L) | R
Jant’ VER N.D. | N.D. | N.D. | N.D. | N.D. B HIER AR | SRedafi | (MBa/kn’)
Jun7 oL’ VA N.D. | N.D. | N.D. | N.D. | N.D. 14 7 - N. D. N. D.
v 7ty N.D. | N.D. | N.D. | N.D. | N.D 55 7 - N.D. N.D.
LI N.D. | N.D. | NoD. | N.D. | N.D. 64 5 - N. D. N. D.
YA VAR N.D. | N.D. | N.D. | N.D. | N.D TH | 1 - N.D. N.D.
¥ Abz=h N.D. | N.D. | N.D. | N.D. | N.D. 20204F | 8H 5 - N.D. N.D.
ATV ) N.D. | N.D. | N.D. | N.D. | N.D. 9A 9 - N.D. N. D.
M EAAFI N.D. | N.D. | N.D. | N.D. | N.D. 100 ] 6 - N. D. N. D.
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