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~GKEER T OHUEME DLC-MSIZ A5 iE DO Mt
PSR P R RIS R E O T IC DN T
SR ATF 2TV TF— RO RZIL EFE RO B ZED A
BAEM DI B il oy — TR DM

3 RERASERE]
L UA T BRI DR O AR &E AT RIS OV TOMET
EVEBRER T IC1F DL, pneumophilad FEFH7R fiEAT

4-1 BRERESFHHFRE]
A TN BR BT K P OPFASsD FEREFH A
-LC-QTOE/MS% M\ - W AR ok 78
c REBC AT Ora LD HERE LD T
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PR TR AL A ST & 51 %% 43-45 H 2023

T 758 U RBRIEORE

FEACHITL T, PR T, B BTE 3 R IR AR
o0 REHERL BRI AR

1 3C»IZ

T 77 N ddspergillus flavus, A. parasiticus., A.
nomius ENELETHIEEHTETHDH, 777 hF iz
XA ATEYeT HAFBL, B2, Gl, G2O4FER & 43L%
1H9ET HAFMI, M272 EDMHET D, Bl ATHYT %4
IR T 77 FE v (TAF) EFRHINTEY, HT
HAFBLEEFET D R H Tl b RB AMED EVE
HBE L THEBN TN D, TAFIZERR3E3H31H AT
BLHO3NESS (77T b v 2 GaT HRMOR
PNZONT) IZBWTRBRFOEHEEORAE (10
ugkg) MEDHILTND,

BT CIEAFLO ARMI Z 55 & LTI B 2 S
LTV TAF IZDUWVCIESENE L TV veu, 2 2T,
WEAERE 1 0 48030 L TV D @S O B Bk
HOWHEIZ TAF %BIIT 5 X REEORFE1T-
=D TEDFEREWET D,

2 ik
2.1 384

JEAETHBE DR TE D SRR AR R AL D TR
HEEDZN DA, TV, Bk BT U7
EOBAZL L OENSONINT AR 14 530 1 0LEY)
Bt L TRV,

22 AIE

PEHERIRIE E £ 7 4V DR 7 T e
ARBIENER (B1,B2,G1,G2 45 25 pg/mL 7Eh=k/L
WRIR) % =,

ZOMOBIKIZHOWNTIE, 7T ER=NL (Fifkisra
~NIFT7 ) AZ =V (EEiRIR e~ N7 ) LR
7 VA aFERE (FiyRemk) 138 7 v SRk 1L
il PBS #7 Ly NIF 7 A A W% TV V=,

FERLZ 23037t ROMER Labs #H8IC, 2 H4RE
Z IE MultiSep 228 AflaPat, A5/ 7 7 4=7 47172 (LA
T IAC) 1'% Afla Star R & FV V=,

43

2.3 f FER
REDT AP — 1 A AR i 7 24— ]
HREVF AV —ED-8
ZE SRR : Biotage #14 TurboVap LV
o~ 777 (R B ERT S LC-20AD
2.4 PE A
HOERR R : (R B S AT A RF-20A
BT a7 T A4S Chemeobond 5-ODS-W
(250mm>4.6mm,5pum)
717 MR :40°C
BEhe: 7 =R, KBIORAZ /—/1(1:6:3)
TR
PitE : 1.0 mL/min
HEAE:20 pl
TR LI & 365 nm., JAIEE 450 nm
2.5 RBRIE
FRBRVAIT TR 23 458 H 16 AT RZ5 0816 552 5Tk
T 7T DFRBRIKIC DN T | (DL @A) [ HEHLL
THEMEL 7=, FBOFEEIC o TR T 2855 5 2728
W2 D720 . FNE U W TCEEREZ OOV ™7,
SEL LD SRR 50 g 05 10 g (2, flHR RS
200 mL 75 40 mL ([ZEE L2 ThHD, T2, T TR
AITTAICRAETHZEN DT, SO
X200 mL AV DIAADEEEIE PP 80 L 7=,
DO2AReD 7 2% F - FHEL
BHE, B OSSR T& 5, AR5
1IFER 1 OEEY, 7a—Fr—NIK 1 DERY,
AU LS ERTEE L2 — R AHE No.SC &
ERLT,
Q@IAC % -l
TR LA, ZOMEHERED 7 LTI R
+5372 3 BHT I T& D, SRIHWERSEENTFR 1 O
B, Tr—Fr—NMNIK2 DEEY,
1[5 B DA 3 | LSRR (e — B AR
No.5A. 2 [8] H D AiEI21% Whatman #5877 AREHEARR
GF/B &L=,



LSRR

7 E=NABIUK(9: 1) K40 mL
FEF AKX (5,000 rpm,, Smin)
e

hiaLs LHEREDT AR5 mLIEA

BERID2 mLA IR

45°C, ik 1.8 mL/min THALLER %

FEMRL | N OEER 0.1 mL

U< HA
IR 7 (15min)

7= RBIUIK(1:9) IHi#K0.9 mL
iz

[ e |

1. 2HERET T 2% TSl ED 7 o —F 4 —h

—— kv Al g

10g

A8 )= B EUK (4:1) 40 mL
HREFAX (5,000 rpm, Smin )
i

210 mLER X

— K TS50 mLiZ A7

it

iﬁzl IACIZ10 mLiEA

———— 7K10 mL CHEIT

AL HE R T

7Eb=F/ | mLTHH

L (Smin)

7=k 1 mLTHH X2

45°C, ik 1.8 mL/min CIREEER %

FHEARE | N7 A oEERE 0.1 mL

LB
IR T (15min)

7= BLUK (1:9) IEi%€0.9 mL
A

B

2JAC Z W= ED 7 m—F 2 —h

2.6 EINENERER
FEHZA DS 8 ng/kg (2725 I U= DIC>
VWNTESELTZ,

44

3 BREUEE

AR LTI D HEAEL - X 5 TAF I3 ST,
INENGRER I Z 3V TR 1 OEBYORER ST, =
— ARG TYAZERR 12 BT HEECTHD 70%~
120%D&EIPFAND IR FHITZ,

IAC &R\ =T A7 OUHIBIGEER (2D Tl
D 13 B UL CREE ZBIERDMED o T, T AT
SDFFRHEO PII3KE O TR D LI H
HELDHDNDD, Z DI TAF 3EL, AHilbfk
TEIZED TAF 2SR & U B SO BR) D7
O, [EINRME T TBIE3HD, 2F 2 CERENEICTLHE
DIFRZENEDMICER 2 Y%SBICL T b RT A
IINZT IR OFRikA R 2 OLBVIZETLH
FERICRA R L T2, EDFRERI~IVONT LD HIET
B EICENYGES IV, FRZIT R FERE /25T, 2
AUTT ER=RILIBLOVK (9: 1) IRIKIZ L > TR E<
TAF HMiHEI, 0.01%Tween20 /KIEIRIZ L~ THIRE
DB T DI LN TE D EEZLND,

4 F&H

TAF 2O GERCFFIDOZ B L2 VY TEINENR
ARERA L2, F ORI, 14 3 12 3B c B
ThD 70%~120%DEEFND[FICEEFHZ LN TET,
F7o, WENETENERIMED - 72T AT ITON T,
HHEIC T B R =R LB K OUK (9: D IRIK E-1E7 &R
=RV AR =)V B EOVK(6:1:4) IRIRAE L, AR
R Tween20 Z WIS A2 S IV [ENCRN SES V-,

A1413 TAF 2 THINFGE RO B _EF o B 2B
THIET, TROBOLELNEMRLIZ,

5 BER

DEATHBE SELCHB
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_ir
you/shokuhin/yunyu_kanshi/ihan/index.html

NBEAB AL T TA=T AT LI DRT 7T R
ARERE ARy, 62, 127-131(2012).
ITNIED R TDT 7T L TEDORE,. =
HIRPRIEERTERTFEITAR R, 11, 29-35(2009) .



#1

AINEGEABRE SR (n=1)

. EECZ)
FERE i
Gl Bl G2 B2
wACAE 89 100 101 100
D 7 —FLR 82 93 105 99
%
% ]
e EARF A 99 99 101 101
7
7 >
N a—2 7 100 99 96 99
a—1EEE 72 66 90 86
EIRBL 101 97 103 100
HNK T 95 89 96 94
I3 85 80 86 83
ST — 76 84 80 90
@ .
F AT 14 7 36 21
IAC
BT R — 70 82 75 82
A TF A R— A 85 88 90 88
WA AT 83 81. 84 84
7 —FRFgalL—h 91 88 93 91
722 AT ORI & OF BRI O (n=1)
L . [FIIH(%o)
No R FGEN
Gl Bl G2 B2
I | 7TEr=MAVEBIOKO: 1) IR 0.01%Tween20 /KIZiK 83 63 84 75
II | TEb=NNVEBIUUK(9:1)IRIR 0.01%Tween20PBS &k 72 54 79 65
I | TEh=Mv, A=V LUV (6:1:4) 1RIR 0.01%Tween20PBS 1A% 45 22 54 33
IV | TER=NV, A=V ROVK (6:1:4) 18I | 4%Tween20 /KL 82 83 34 62

45




PR TR AL AT 56 51 %5 46-50 H 2023

AERHFEIC R T o FRAEES

CERY 30~ F0 4 B )
VEEE T AR R FRBE, AT, EHBA KALREER]
P T R R A A 2R T
1 13toic 3 EERESEH
HEBEDBROLE LN T LD EEZ 21T, 3.1 TARZ)—LHFDREY
YA BSOS T~ D R~ D BNR A E OFHE 3.1.1 Mg

RN FFEBILTND, TRAEFTIC LD R iR %~ DR &
B IS AR A D HC, IR ZE O 7 O R A B
ThHLLHESNTZ 56 SRR A S LD,
ARG TITAIERF RIS IIT AR 30~5F0 4 FED 5
FEMOEAERAEDOES, ZDOHOLEDNI DOV TELE
W R Bla w32,

2 EIGRERE
LB CIMEL TS EF RO T H O~ H
BaR1ITH T,
* 1 B TOFEMRENEW

H30 R1 R2 R3 R4
FT-IR 9 9 3 7 2
EDX 5 5 2 7 6
775 4
BB 1 2
v AR—r 1
ZOfth** 1 2
B B 2-run’x/)—)v 4raadx)—) 24-vraar ) —),
2,6-run’x/)—) 246-"N)roa’x/)—)
NIAFARAEY FoLr I —L
D xF AIV | 2-AF ARV A—)V 24,6-R)raay =Y —)L
0-JL =)L m-IVL ) p-I L)
TR A, HiR T LS
Zofth** RUEFE AV KOHKRH (o T ~v=F v, BT ~=F >,

TyafTr ANTUS)
RAEIE = bRYVIR, BAREEBILE

TR TR P B DR FEN K 25 E~29 0D 5
AR L TR D, 0 2 AEEE LR, o
27 A NVAEGYE N LA RIEF B DO ZAIC I D DK
TNEEZLND,

WIET, 5% DBEI e HEEZHND BB LY
BRI ARSI 5,

46

SERE 30 4E 4 H ., au B = ZANT THEA LT T A A
IV — BEAT . OO FISEFI Y BE S LU
EDOfRITHENRHY, AL,

3.1.2 3k
WMWY (BHE 1)
) p y

TE 1 TAAZU—LHEY

3.1.3 s
EDX ( fif FIRERR S EESUERT - EDX-7000, JE 5%
HPH - JEFE S 13-92(A1-U))

3.14 FERBIOBEE
BYNIAAT, RESIIH 3 mm X3 mm ThoTz,
EDX OHIEIZLDFMOTTHEEHAFIT, £ 2 DEBYT
o7,
2 TREREHE%)

Ba Si Al HIESICHE
) 111 1 77

YD DTTTAAF LT R SR B (= 7R b
DA HET D28 VKD, AR 3 s S e
ThHLEALII,



32 IV FHOE =— VAERPNTHOUNT
32.1 HE

ST S A HNOA— S—<—Ar o NCREA L=
OHEBRELTEZA, N By O HRICE =— LB/
BAL T BRI HA®Y, s FhEL 7=,

322 #ph
WL M) (GE 2) B L O FRSL (R A)

T [ o]
FBE2 Moyt

323 WAL
FT-IR (fEHBERR : BREEEERT  IRAffinity-1)

324 FERPBIOHBZE

RKESILH 55 mm X ) 30mm, EEIT 0.80g TH-o7-,
FTIR ORIEIZLY, X | DA WLT —H PG,
BYDARI T — 2% TATTVT =2 ERETDHE,
LN GERUI AT IV ERL, R CHDINA
BERILIZ AT NV ERUTZZ 80D, BT =—
Tl B I HUERE Y Th D FTREMED R 2 EDVRIZSHL
7

(®)]

K1 A7 bT—% (A):2H), B):*FRM,
(C): 74 77V (protein))

47

33 F—ABHEE
33.1 M

B2 1 A, BRECTIALIET — X5 AELzLD
A, ARNOBELCIEN/2E DIERE U7 B O Rl A
Y, WA IHELT-,

332 &k
N =27 N)FF a7V F—X(EHE 3) KO (FF
25 LF—2)

333 ik

AV KO ER T AT (o T~=F v, BT ~=F >,
TraAYL ANV IOV TR A FEiL 7=,

EAZIAZOWTL, BEON 270 B L OF —X
ER DN =T D L7258 0718/ T 5 g BRERL , 58D
DIER D2BEIT, CAZIL AT VAL AHI THEINH
AL, HPLC ([ZE0WHEIELT=,

HARTE (F/28) 1220 T, HFEL O EEEN =
TEMLZJRTEL TOD ATREMERS RN EB 2 | B IR ZRE
1972 3 FROLIS 3T AZ ) — /AR L% LC-MS/MS Tl
ELZ,

334 fERBLOBE

HPLC ([CEDME T, Y& MEIVEAZIL AN 540
ng/g S, £, RO T F 270 F— %% i
ELTZRINENGRERIZ SeNEh | RGO A2 %
TETDHE, 190 pg/g DEAXIL MBSV, WRINEIGR
FROEGRIT 78% Thho7c, HIRFRIDOWTIE, ML
otz



34 HOBHRiREY
34.1 A

B34 8 A, BEE CHEALIZBEEARZT HOb HIC
DL 70 B3 R T BE DY | fa FEhiL 72,

342 #E
HOGL Y (5E 4) LOSHREELTROGL, ko
HRaDT 4NV H—(BHS)

HE4 HObTEY (kM OWr)

5 =

BE 5 HIROZ T3 7 V42— (L JEERAD A &R L)

343 fdlk

FT-IR (ISR (REE Y AT IRAffinity-1)
N H OB DOFRIRD LAIA A TWNZT28 | — LD
A TR )=V BEOAZ ) — )V TSRS LD
AR LTz,

BN L T SPME-GC/MS K O LC-MS/MS (2L
TEH T,

344 FERJOBLE

FEMORESIT, K 25 mm X9 mm X 4 mm, EEIT
0.5481 g T o7z, ORI HOUNTHEF% FTIR Tl
EL, ATV T =R AT T)T —2EBETHE,
2 DEBVTBF L m— AL AT LSS
iz, TROZ a7V E2—2iE, 7' Frim—2
BHAOBNAZENHDHZE IR EY OIS, KR,
ELTHIRDZ AT T 4 H— 2N TH RIBRICHRIEL T,
ZFORER, B PELLT-ARI LT — 2SS,

48

ZORERI B H N NO T 1)V — T % AlREM:
DEWEEZ BT, IBIIEEREL T LC-MSMS K&
'SPME-GCMS (250 =aF v OEH IOV THREE
M7=, SRR TClI=aF o3 SN =0N, Bnbix
SN2 o7,

N W\fﬁv\ a Tl

K2 A7 MLT—42 ((A):FEY B):xHEMS (C)
TATZY (TeFLELO—R))

35 ZL—21T7Y2LDRE
3.5.1 B

G349 A, B CRtaNZ7 1L —2L47Y 2
U EERISANTERR, D EDBET DIE DR H YD | Rafif
WTHEMPHDO LS RBWALEEERITERHY |
A% 55 L7z,

3.52 ek
LB LOSRBGOZ L—2T Y 2

3.5.3 Wik

HHE LI Z OSSR pH % pH aRBRHRIC L W MR L
720 F72 SPME-GCMS TOREIZDWT, iR &
OS2 D b DITIN A, BEFAIOBEY ViR LED FIHE
PE% 3 % TR IRHESEREF R U A, KRS
U T AR, EERE TN U2 5 0 b ORECHIE LT,

354 FERMUER

FEEIZ K3z a~v NI ADEBY Ly | i
SRIND . AR, ~NFYUERE. A X UBE. ) F LR,
FhUM. NTH BRI VR R ST,



—h. RSN SO IVR CERITRHE S
Mole, Fiz, XREMCRHIESREE T N U U AR, K
F(bT b U o BRI, SRS LTRRIRIZ DWW, ]
W2 BN L7 b DD B0 g i &L L7z 1 v v
e SNz, 7 L—27 0 2 LIS OEEDNE
AL, KT 572 LIk o CREYWBENFEA X L=7]
REMEDS R STz, — 5 T lE L pH % pH #BAKIC
X OHERT 5 &, FE~g5lE(pH6-7 FRE) Th o727
D, L DR S BEWEITERANEA L2 2
LIZED LD ERESITHZ LITTE R0 o7,

(A)

B) |
|

(
|

d
(

3 GC-MSMS 7 1~ h 7T 5 (A):E1E 5,
(C): ke -+ 5M HHER)

3.6 7T—EY RORE
3.6.1 HEE

B3 AE 1 A A= NTHALILY —E N
WL TN eEZ A AR D L7 BV 5, 72 10
BT 1RIFREE Bk D427 —F L RAHHED a3 %
D, BEE IR,

3.6.2 akk

TAHROT —F LR 20 K1 (FH 6) BLUOEaREED—
B (EEED 4 R ORDFE S i, REHDOET 10 20T
(2T, lem FAIZEIHD

(B): % HEAM,

49

3.6.3 s
T—EUNFENEN 1 RSO, BaadEic oV T
1 ecm FIZEMTL . a1 Ko™ o A4 T7 1z éD, SPME-
GC/MS (ZFVHIELTZ, IESRIFTHOWTITER 3 Db
Thb,
7 3 SPME-GC/MS JIESA

AR GC:7890B  MS: 7000C
(Agilent technologiest 5Y)
hZ L VF-5MS(0.25 mm x 30 m, 0.25 um)
FEADBE 250°C
FALE 27Uy bLZ (1min)
h T LRE 40°C(1min)-10°C/min-250°C(10 min)
R A 2—=7x4RX:250°C A F>ig:230°C
PUER : 150°C
FrUTHR He, ImL/min(a>v x> k70—)
SPMEZ 7 A /" — 75 umPDMS/DVB
7245 £ 250°C(10min)  #HH60°C (15 min)
GC/EA10min £t = 10min

3.64 FERKOELE

THAET —F 2 R 20 KIORMA T, 2 RidMi & b L~
T — IV ORENFE L 7odz, (L 18 R FHfED
FINfEE 5365 £z, HiZ2 biX 2-4 27—
DT b & Hi URHEHREE D S o 7, (fif 18 KL
EHHED 43 5L 1.9 fi%5) U ERATOWNTIE 20 Rids
TobRH S, REIZEIT o Tz,

AR S AL DEREMRETIE, 95 3 4034E%T
—EY RIZOWTEER - RV v Y BT, 2 413
L DEZE U T,

FIEAROUIEZONWT RAELZ10 7D I B2 &
FRCOWT U B DIREEMbE W o7z, (hofE
FIOHEID 11 £, 8.01%) Z D2 »FnE, Wi bAgs
EED B, RO HEHT Ch Tz, 2D,
BN & U CARFEE R B (RahIEREfls) (2o
THRBRICHEAET D &, D 2 7Tk bEV s 7
Sfz, Fio, T3 PRI OWTL, 3- L 18-
TR b IR ST,

3.7 BVDAH BEREY
3.7.1 B

B4F12 A, BODAHIZEE 7 OLBY), ObIRO
FREDY | ATHEA R DR E T RS T,



[0 1 2 S

=
=

BHT b0 HATEY)

3.72 WAk
FTIR (ks R ERT  IRAffinity-1 )IZ X 5
Tt K OSE A 1T

3.7.3 KB LUK

DNA fitH¥ v b~ v T A « F—F Lt il
NucleoSpin®Tissue & V72, PCR SUNMZIELH 717 734
A48 TaKaRaExTaq % MV 7z, 77 A ~—I% Gioribet
5O Y& BEIZ, 18S IRNA BB - 24—~ v k&
T5 FReOESN DL OEEH LT,
3F (5°- GTTCGATTCCGGAGAGGGA-3")
5R (5’-CTTGGCAAATGCTTTCGC-3")

3.74 WE&lL

BB TARATIZOWT, BUNRORERITER 4 DL FD
E L, TIA~—DRER 2 2 — U fE LTz, TXTC
DBV E By T 4 R0 R E L, RiEVEN
95°C5 43 D%, 95°C30 1], 55°C30 FOfH, 72°C1 43l
1 YA 7L LT35 9 A 7 VOEERIGEI T T2 &
D% 12°CT SRS Z1T 2 72,

7 4 PCR 44
M1 &2

10xbuffer 2.0 2.0
dNTP 1.6 1.6
primer(5uM) f 0.8 1.6

r 0.8 1.6
B 7K 127 111 \_Y_’ \_Y_}
Polymerase 0.1 0.1 RPELZRfE2

template DNA 2.0 2.0 (uL/tube)

PCR &% 2% 7 7 v — A4 )% PN T 100V DE
BEIC LY 40 pESKVKE LTz, VK& THR=T VU A
Tu~A REERT 10 2 E L, K4 o &30 500bp
FHTICHEE N Raft Lz,

e T, % 1 @ PCR <&k % ExoSAP-
IT(ThermoFisher scientific #1442 H\WC 7V —27 v
L7, PCR ICHEHA LT 74 ~—%2H T

4 VKRR

50

BigDyeTerminator Cycle Sequencing @ 7" | = /L {Z
Bt CTHERBY 2 RE Lz, IVE LTZE4 % query
& LT NCBI 7 — % ~X— % |- T BLAST %
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) & Ffii L . F#D £
W% [EE LTz,

3.7.5 FERBLOBE

FTIR ORIEIZEY, B3 s e RO EERER L Te A~
MVERUTC, 70, BIR TR ORER, 7 — 4 ~—ZX |k
TvZZ7 (Morbakka virulenta) & U CRERS LTV DL
B & B b R OFRINE(99.9%) &R L= Z &g AR
e 7 T OTRHED LD TH T alfetEnimun &
HEZZ sz,

4 SHOBOFA

ZHETHETIX FILIR X° EDX, SPME-GCMS %%
HULEL THABICRIG L CE T2, BRI ZZNOICNZ CE
BT O FEE RESE LA ETT>TND, 5
FEVIRE IS DWW TR L 72, LC-QTOFMS T
I NI H BFAA TR, M HT COENE xS
(2B DR AT L L U TR CE D IOt T
Do ETom 4 XY YOG RGO & ATER
EIZ—refb T AL EAeD | J0REIZXHE TEAHLO H &
B TND,

TGRS, A MRS, ERENAREEED
Beb L 7R IEZ IR T DR HHT-0 , FTN TG
WAaRAL, K@K T 2 TE DL b7
vy,

5 3CEk

D) P BIEE, BT FHERT IR i
BICYRE 19 525 AR eafset s 2 — e
REF 59 =R 2008 :245-247(2008)

2) SEHLE. BPAT TR LR, RBAGHRTE  Ra
HEE,52(3),1992011)

NIT =L =N XM BRI AR
https://www.jti.co.jp/tobacco/responsibilities/guidelines/ad
ditive/material/list.html

4) Giribet G,Carranza S,Baguna J, Riutort M,Ribera C(1996)
First molecular evidence for the existence of a Tardigrada
Arthropoda clade.Mol Biol Evol.13(1):76-84



TR AR 55 515 51-54 H 2023

EbRRMEE RS T 70T BME RS T OUT V415 PCR BRHIEORE

R B, B4 EZ
P TR RERN AR TERT RULAE B

1 XLdic

IIIVT BIIIVT R IIVT BICE T OMEILKR
&< 1 RIS TSN DM, ebREMEZ RIS b oL
U C. Chlamydia trachomatis. Chlamydia pneumoniae .
Chlamydia psittaci D 3 FERFAD I TND |,

C. trachomatis 1%, YEgR7 T30 7 EYYE AT IR D> DD
PETE G S TR AE IR R - I R &2 5 &2, C
trachomatis % JRIK & Mg 7IV T IRGYIET, e
[EThcb ZVMEEYYE (STD) ThD 2, BHETITIRIE
RBWHEL, LETIIEERBZ P OIS FEHER,
L8, BREIEROZLNGENRZ N,

C. pneumoniae 1%, 2 EXGER , SMERIEIER ., 2
PESE 3% B TEPAFEMERTER -8 (COPD) & L3518
PERFR G R ORI B X O R &2 51 &7, &
iR BRI GL ThY | 34 A ORI AR CRAE
T %, C. pneumoniae 1XTHiHfili%k (CAP) @ 6-20%% 5
¥ 3 LD TP AR DS BE 5925 [R] Bp e L U sl AT 51
DR 30%03B 5T HEMESNTND 4,

C. psittaci 1%, NERILBEGYE CHLA Y LRI TIV
TaRGI SR, MR IR B sD C
psittaci DRANFLRTHDLN, NI B LOFREER
BENDZETHIRGT D 3, bMPBEb D&Y T 7] HE
THLDBIEF I THD, HRBFIE 12 BRI T, 2
TR Bk A AR U D, THHITZE DRI 1 %\ C. psittaci 7
BT HZERHMEINTND O, iz, M HIZEBWNT
WENZAT LTI TIVT DT IRNT L AT DHEFNRHS,

U EDIDZ, 77307 B M G E B 1 2R 5 |
THIERIFTIE THD, YA CIE, BUE C. trachomatis
DRETIUFEMREETIT> TR K070 7
PURE SRS NI/ TV T /7o —F VR TR
L, HOBBAMEEZ O TR R EDEO A I L THIE
LTW5, BATIEORBEREL T, BAE IO BRI H
EREATARICEBAT T I 2L EL T HT R0, HOL
DIRIFIT Lo TP« BRIEDH I BT DT En 2z
HID, ZZ TR TIL, ATAREA DR ECTHRE RN
FOEBIE TEDY T LA L PCR EHHWT, C.
trachomatis. C. pneumoniae. C. psittaci f 12 DUNTHR
ATz, 77397 Rl O /e ik ESL 52 L

51

T, KO - IEFEICRERZHE D L2 B IELT,

2 MEHEHE

UT VZ AL PCR OFe S« BEBE RN 2R ORERRIZL, 2T
AR 7SI TWDRRE W (1), Vo ek s A
fHEAK (PBS) ZHWTCAM 7 EE T AR, D)
% 200 uL % DNA fhHCfEA L=, fHiciE QlAamp
DNA Mini Kit (QIAGEN) % W, ¥4 &i% 200 uL &
L7z, 7235, C. psittaci \ 22OV CIX YRR FARICE S 35
7o NAF AP =KX E (BSL-3) W TEEXL,

#= 1. A TRWRER KRS

IR 4 i
C. trachomatis serotypes L2

C. trachomatis serotypes D

C. pneumoniae TW183

C. psittaci Californial0
C. psittaci Budgerigar
C. psittaci Izawa

C. psittaci K131

U7 WEAL PCR DT TA~—-Ta—7 38 ¥1° %
ZRLAWTE (R 2). 7r—7 OBRHERIL, FAM,
HEX | Cy5 @ 3 % V72, DNA I3 2B K& F
T 10 EERBEAICRIIZAERL, 2 enT 71—
L7z, U7 V2 AL PCR I, Probe gPCR Mix (2x) (Takara
Bio) Ok #% V>, Thermal Cycler Dice Real Time
System III (Takara Bio) Zffi JL CHIEL 7z, PCR SfF
I3, (95°C. 30 FV) x 1 HA4 2L, (95°C. 55 — 60°C. 30
) x 40 A7V TET o7,

EBIT, 2022 FREBEPS, FHES — AT AT
B DM TIV T RYHE GV O RRRZHER D A
FTARITIMA T, AZAREBAAE ] L7 B E Sy Vi iR
ZIBIITHAL Thho7 (BF 2 #iiR), ot tiisiZy
TIVT FA RIEAEM ) (T AN 2RV, fih~=
2T IHESTEREL 72, BERRS RIS PBS I
L. ZORHER)D FRLFIFRIC DNA fitHL (BHA &
1350 uL &L77), V7 /L% AL PCR & FERMiLT=,



#F2. AR CRHW-S I~ — T a—T

Target Pro.duct Final
Name Sequence ( 5'—3") size conc. Ref.
gene
(bp) (uM)
C. trachomatis
helicase  Ctr_F CATGAAAACTCGTTCCGAAATAGAA 71 0.2 8)
Ctr R TCAGAGCTTTACCTAACAACGCATA 0.2 8)
Ctr P [FAM]-TCGCATGCAAGATATCGA-[MGB] 0.1 8)
C. pneumoniae
argR CP-Arg-F CGTGGTGCTCGTTATTCTTTACC 74 0.25 9)
CP-Arg-R TGGCGAATAGAGAGCACCAA 0.25 9)
CP-Arg-P [Cy5]-CTTCAACAGAGAAGACCACGACCCGTCA-[BHQ3] 0.05 9)
C. psittaci
ompA CppsOMP1-F CACTATGTGGGAAGGTGCTTCA 77 0.9 10)
CppsOMP1-R CTGCGCGGATGCTAATGG 0.9 10)
CppsOMP1-Sa [HEX]-CGCTACTTGGTGTGAC-[MGB] 0.2 10)

U7 V4 A 25 PCR OFFAfIL, Prism 8 (GraphPad Prism)
Z W TRZ BN o T 247 L A BER B (RY), &
(Slope). HifE#h=% (PCR efficiency) Z N Z 1 HEHL
77

3 R

U7 WA A2 PCR O R, BAF7aEE th AR 3580 5,

FERAZFHHLZEZA, R2=0.997 - 0.999, Slope =-3.01 —
-3.35, PCR efficiency = 95.1 — 114.7 % Th-7= (K 1),
T, ENENDOTTA~—Tu—T NI, BlDrZ
VT R E DR EROSNERL FERISEE A
B TE, £, Th2eho7o—7 3@ Hz 25T
BY.32DF%% 1 well TATOYNVT T LI AR EZNT
ALTcEZA R R D R CT& T,

C. trachomatis \ZOVNTCIL, MR IFIV T B\ R K%
FAWTHUR R LY T L2 A 2 PCR YED] 2 ki L
720 2 BRIRIZOWTREILIZEZ A, e A ORE F L
U7 IVHA L PCRIEDFREFIT— L, Btk - P22 AHE e
SHIBTAHIENTE (K 3I),

3. 2022 FFEMRIIIVTRVBERER

WiEES HURERME UTAZALPCRIE  CtiE
220037 (=36 (=343 -
220038 7263 Kot 26.3

4 EBE

AREFGETIL, EMOURFEMH AT 77307 BlE O
BT A0EEE L TY T L2 A PCR 2 FVWTH

52

AL,

BRR A L2 5 Tl R38R dhi i 3G 60
HENEN R R E L, BID IV T IR E LD AR ZEMED
PO BT R R RN E0VRENTZ,

Fio BRRRARZ FIWZRET Tl PR 7307 B
B 2 KRz W TZeZ A, #OREEE YT V2 A L
PCR VE CHIERWIE R DG DA, BITEDHLBAEE
AW HURM B B L T, VT V4 A A PCR AT
TE BRI O HE R AV E TED, MRS BUZ IV
T, B EREATARNICEBAT T E L ELE LW,
F7o, 7FITT R AR PER AL N A AP T
903 JE AR D 57 B L2 I M 55 28 23 L BE TR R 23703703 %0 Z
NEDOZEMNS, UTIVEA L PCRIEIZZTIVT BHE D
eI A ThD,

— 5T UT AL PCR IIIEHE - AEFHICBE LT
DNA ZfH$ 228 Kot —AThEH TEo2 ek
Enb | AR SERIZHERR CER W, & Ct fE TR
A5 TIE, MBS 28 4 B CRAEMEIC 7R 273 89D TR
F ORGSR /2 & LRGN T 2 L E R D
Do

AR TIZ, RO RITHE R ZY TR, RIE
DNA BELIHZET, ZFNENDOME DB Ak
ETHIENAREL72D, C. trachomatis 1. ompA i&i5+
(Ca—RENDTEEIMES LRIk > TREL 15 DI
B8 (A-K, Ba, L1-L3) (24333 nd ', FULL, C
pssitaci b, ompA BAR T OELHI R FAEIC L - T 9 Bs 1
i (A-F, E/B,M56, WC) (2535 CTZ5 12, s Al A 5f
HCRENT 3528 C, = AT AL T AL 412
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PCR efficiency = 99.2% PCR efficiency = 95.1% PCR efficiency = 105.6%
20 1 1 1 1 20 1 1 1 1 20 1 1 1
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Dilution (log scale) Dilution (log scale) Dilution (log scale)
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PCR efficiency = 111.9% PCR efficiency = 107.0% ® PCR efficiency = 114.7%
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Dilution (log scale) Dilution (log scale) Dilution (log scale)
CPs K131
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35-9.
g “\
S 30 e ) B
e 1. Y7 V54 5 PCRIZRITHEEYERR DNA Z AV -1 iE R
25 Re-o907 . BRI DNA o 10 (A BGRS1EZAEL ., $Ed5 Ct i
2 PCRefficiency = 103.1% % XL TFay L7, (A, B) C trachomatis (CT), (C) C.
1 1 1 1
-4 -3 -2 -1 0 pneumoniae (CPn), (D — F) C. psittaci (CPs).

Dilution (log scale)
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BERT L TAT X RELT-FHRIan AN A 7T %D
PR DRERERI AL
—2 [B] B #EfE% . 3 [0 B BRSO g —

BA fEE
FE T IERERL AR ERT GRS

1 iFtic

Flan AL A (SARS-CoV-2) |ZLDH o)
T ANVAEYLE (COVID-19) 1%, AR AIZ/ STy
ICHREL, TOXISELTHEX IRD 7 F 33 - B
i, BRIZEBWTX, 7 A —t BT T D
mRNA U27F N FEITEHIZ, mRNA U27F 1A
HHO EHRTHY, ST v 7%t e E L TEREBAR
NI RAENS ST 7T L RO FHgMEIZ OV T g
ARRRL TN, ZOTHARE T, ZhHDU 7 F
Y OFHGEMEICOW T A2 2 B LT, fER T
YTAT ERGEL, BEICHE CEDANRATZ L RIE
(2RI TDPUIRAM A E LT, R TIE, 2 5
HEefiitk e 3 Bl B BRSO MOELIZ OV T
T2,

2 MEEEYE
2.1 BRI EGUAGRIE

RN FICONTA L T H— LR 2B b EFT0, [FH
BEO/LIIARF i R EFT NI B OIEERZ 747 21
B RE LTz, BFFEFEMEIZIX, T RS EICER D
Wt E EZ B RS 0RRBERT (KR
5 :SenR3-13), #BE NEREM Ty e ATk
2HH ORI Tam AL, b4
Ly BEL Cf g AR L=, miEsEHE RE OSSN
ToEED, VTR 2 L, 1 A% T0% 1
HBEICERM U, MG XY > e A B R HROK
(PBS) Tl BARL , A A7 Z LRI IZxE T HHUE
fili (S-IgG) % SARS-CoV-2 S-IgG HIERIR (IC) (B +
LEA) & VIR G600l (8 e d) TH,
CLEIA {ECHIEL, AU/ mL 25 HL7=,

2.2 HiREREMR

{0 7 4 4E 5 & LT, National Institute for Biological
Standards and Control (NIBSC) 754y 5S40 7= [E B A v
i (Code: 20/268) 2 Z T, 4551172 AU / mL /5 E

BEHAL TH D 1,000 binding antibody units (BAU) / mL (2
fHIEL7=,

2.3 F—FuE

PWRE LTI T U B LT - SN U7 REH 23
B2 57280 M IR AR — Db ORI L TF — XL
Too RWFFETIZ 1 -3 BEFTERTT 7P —fUIF
EAETRL TR R LAt R e Ui, o, RE DO 5
WFFEHARIN I BT = a7 A L RSl SRR B L T —
ANRBHY ., HEEZOT —XIXBRI LT, HEH LB X
GraphPad Prism 8 (GraphPad) %\ 7z, HUIAFEHAES, L S-
IegG #& RO BN ITRRIZ BR /T4 B % OFLIA R
D EE#ZIE Dunnett's test 2172572,

3 MR
3.1 PLRAERERE AV B TE

NIBSC [E B L MG A HE L 722 A, LIV A
THIEL-ME (AU/mL) (2282 %FLAHZLETBAU/mL
WREHTELZEN -T2 (R 1),

o -

@ 10009 ,-5g0y

14

S 800- 4

()
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>E 600

=)

>

o] -

ga 4o

& 8

< 200

(O]

é 0 1 1 1
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Lumipulse S-IlgG (AU/mL)

X 1. NIBSC HEXEMIELNA I/ ULA S-IgG
FEAEIM g 2L UL A S-IgG HIERIETHIEL ., HE
fERETay L, B R BB RIR O E T T,



3.2 UIF U 2 BERD S-1gG R

PEFRATIC SN AT RETS TR (n = 5) 1Z2W\ T
WL BERERTOPUAMIZ S TRERAL T (<28
BAU/mL) Ch-o7=, 1 BHVZF 4% 2 HEOHARMD
SEEIMENE 138 BAU/mL £720) . 2 [B] H 1% 2 3l A4 fE
1% 9,189 BAU/mL &72o7z, ZOBFUAANIL 1 2> H #>
A RIS TR0KET, 6 7 H % OF-EIEIT 339 BAU/mML
L7 B —IBEDOK) 4% LT ([ 2),

a 105=
om
14 kkk
(6] 104 %
% & b *kk
*kk

g.g 103 = % & K ek
o=
23 0 %
g @ 1074
)
< 100

101 . L
0 detection limit
E Hw ........................................................
< 10° I ] 1 1 1 I ] 1 1

after 2nd vaccination

X 2. BERERT. | EIEERE ., 2 BIEEFREHR O S-1gG DOREEF
KL
*44P < 0.001; BERERL 2 EE Qw) LOAEE

3.3 UUFUEERE 2 BIB %O S-1gG fE R

2 [o] B BERELARE BN U4 E (n = 13) (22W\ T
X, 3 [EIHEERERT 2 B H 6 22H %) OFLIRflD )
fEix 651 BAU/mL, 3 [B] H 1% 2 R oftikfho
Y% 30,313 BAU/mL, 3 [0] H R0 6 2> A 121X
10,646 BAU/mL L7320 B —ZKEDHK) 35% A LTz
(X 3), #efE 2 W EE OPURIAA B L7-DIE 4
DA% LA LT 5Tz,

1 #4eiess
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(BAU/mL)

102-

1
10 detection limit

Anti SARS-CoV-2 spike IgG RBD

T after 3rd vaccination

after 2nd vaccination

X 3. 3 EERER% D S-IgG DRERFIZ(L
*P<0.05, **P<0.01; #EFE% 2 WKk EOAERE
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2 [ RIS L O 3 (0] B #2fE 2 @ % OPU iR D
Y% 100%E LT, FURMRO A RA R LIZLZA, 2
o] H Bef % L b~ C 3 (8] H BEFE % D 5 D3 LR oo s
WD TRIpoTZ (K 4),
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80
60 3rd vaccination
=X
40
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X 4.2 [6] B #EfE®% L 3 Bl HEER O S-1gG DA E
BRIT I F 85 2 HE%OPUAMO % 100%E
LC, fiiRMl OB EH H L=,

4 E5
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— T UIFURROFMITIL, VANV AT T 5
RGO E OWED BEE T D, V7T ikl
DHTIE,. TNAT 7, THAH AI7ar ol A3 (7
WS FA Y o7 SARS-CoV-2 [Tk 9B Rtk
EWER TRLZENHESNTND 3, DEDHLIEAM
(IgG) DREZ TITHFIEMEIFFHE C& Az, R
WA OMPRITITEEZ 503, 1gG FLiRMas @ IEs
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ZOWNT

R T /MABET- A \ORIETE, Spa iy | RACERFERA, [ 15

PR T R AR SE

1 I

LUF R TR B R FUTILL AT T 508, LRI
XN CA LB KR CHAT 5, AL 7-L A 1T
BEIZ=TrY L EEBITRBT D2 TEMTEREEL ,
CARTREEBIERLZT Y,

VAR ISR R IS L DL A R TIE DB T ALY
FATRRNZL DT FHIPAHIEL TD, ATV
THIELE, (ﬁi}%ﬁm BT DL VA R TREFIE F B A3 %8
LR Y ZnERIET -0 ORE L HAESEHO
HERFDCRD BTN,

YT TN SRR O KBTI A 1T
BB R R A R OB bR A A F L T
b, T TARMIZETIL, IEKIZBIT AL VAR TR E D
MRS | BAL PR AR R E DO BIE I DWW TE L
7=

2 MBI U
2.1 FHA KI5
AR 3 AR S 4 FEO T NIB SR O
BOWTH L FRAELL VAR T BERAEL I L2 52
ik 90 Mz xt Uiz,

22 vVﬁ*?Ei@/‘%ﬁ&Uﬂfﬁ

K7k 500 mL ZEAE 47 mm, FL£E 0.2 uL DRV —R

R—hUA T I//74/1/5’*“( UART . GTTP04700) TW
GIAM % 7 ANZ—Z PR QK SmL IZizL., 5 4
DIRNT 7 A TEFIELT, IRMERKZ 50°C 20 47 [# O
BSLEE . 100 uL 2 GVPC 2 KB i (B B L) (28 AR
L72,36°CC 7 HEEGFEL, VAT A ERMENDORDE
BB THEFAZ N T A fan=—%L U4 17
R EHEE LTZ, WFERE 21X, MALDI-TOF MS <° 16S
RNA &1+ mip B T2 RS E LT,
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2.3 Legionella pneumophila I35 75!

L. pneumophila DI IERE (serogroup, LA T, SG) 1%,
VA RTHRIE MG (T AW ZHWTRERIL T, 728,
TP MM (2SS LR > T2 E R I E RS~ v T 7
Z A PCR 12XV iEA (SG-genotypes, LA F. SGg) &k
ELZ Y,

2.4 KIGHERED /BN ORI E

K 1 mL %27 V% al— NER B CIRIES % (35
~37°C, 18~24 FE[E15#) L, BHEL CETRIGEREE
Ebndan=—%#HHIL, HEL,

2.5 Wi R SRR

/K 10 mL (2 RREZ Nz CIRFIL, 2L7-6iH%
e ELEER L, 3% T DA e S PR R R SRR A5k
T,

2.6 W~ T IV HHE

7K 100 mL Z s A& AL A7 7 Aalcly, 2
FUCHERE 5 mL 212, E51Z 0.002 mol/L i~ 4 i
FVT LW 10 mL 2 EREICANZ, 5 Sy IR . B DI
0.005 mol/L ¥ =D M AEHE 10 mL ZMNZ i fas
BD, 2Dk, EHIZ 0.002 mol/L @~ H AT A
IR AL 2 TR D T E LT, AifRICEEL
72 0.002 mol/L i~ > e F VT DESHRD M~ o T
BT M A RE LT,

2.7 A HEIRIRFE (TOC)
AR ZRELERE (TOC-V) ZHWTHIEL-,

2.8 E
) - 00 | B A
THIELTZ,

[& (Water Analyzer-WA6000) %\



3 R
3.1 IR IS BIT B4 3T B MR R

P LT 52 Mgk oo h 15 Hiak (28.8%) T, AE K H
SLUARTRBEDPR S, BIAECTIE 90 Bifkod
H 17 BiR (18.9%) TH -7z,

32 LUARTIBEA DO EE AN

LU R T BB GPER R (17 B [ D E B A
(CFU/100 mL) ZA4—4 —TR4r35&, 100 28 8 Mk
(47.1%) . 10 2% 6 11K (35.3%) . 10° 28 1 Hi{AK (5.9%)
104723 2 KA (11.8%) TH-oT-,

3.3 RHENZL VAR T B O H R

LUA T @R ERR (17 R I8 5L U4 17
BEOREMEZFALI=EZA, L. pneumophila 73 13 fR{K
(76.5%) Licb < F UL EOBIK TRz, RIZ
L. micdadei 7% 3 11K (17.6%) | L. cherrii & O% L.
oakridgensis 7345 1 B (5.9%) TS 7= (X 1),

L. cherrii _
5.9% B

L. oakridgensis _——;
5.9%

L. micdadei
17.6%

L. pneumophila
76.5%

1 LOART R R

3.4 &Nz L. pneumophila MIGEEERDE]E

L. pneumophila BHPERRR (13 MR) 12T D15 #EE
PAELIZEZA, SGS 7 4 IR (30.8%) &b %<, KRIZ
SG1. SG6 } U} SG9 7345 3 #fA (23.1%) . SG3 73 2 f ik

(15.4%) . SG11 T SG14 234 1 Bk (7.7%) THiHE
iz (K 2), 22d, MIEHRR]~F 71y 7 A PCR IZED
I IE R 2R L7 AR & LT SGg9 28 2 ik, SGgl &Y
SGgld 3% 1 k% & T,

2 L. pneumophila MIEFER

3.5 VA K A% R M SR R L oD BEELME

WK D EE R FERFERNCIVITO%E . AR
BB T DHAFEHEBEFICOWT) CF B 12 4F
12 A 15 BAHAERERE 1,811 5EAE AR
T, DUT HEBEERESE | L), ) ICRD | IEEER e
FREZ 04mg/L LLE 1.0mg/L DL FICHEEFT2Io8
ESNTND Y, A RIOFAETIE, 90 Bk Tl %
HEFRIREDY 0.4 mg/L RTEORBKRIL 15 BIKTHY, ZD
HCLUAXTRBEGIET 6 Mk (40.0%) THoT-, —
75 . WEEEFR R FIEE S 0.4 mg/L UL EORIKIL 75 1
RTLUA 2T BHEBET 11 Bk (14.7%) THo7- (F
1

F7-. DB R IR E N 0.4 mg/L UL EORRIA 75
BRARIT A TR BRSO KGR~ By
LVHE 25 mg/L AR WL 5 BELAT) V&R L T
0, LUA T 8 R SR R R R SRR 0.4
mg/L R ORBRIROM I (40.0%) 2 KigIZ Flalo7-,

K1 KGR R SR IR L LU A 3 T R R

B LYt xR LUFRTBE
i Bl 7% BE M R IR LN 8 .
foe AR AR % K RS
0.4 mg/L =K i 15 6 40.0 9
0.4 mg/L LIk 75 11 14.7 64
& 7t 90 17 18.9 73
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i
{mg/L)

VO LHEER

1=

3 W~ R LEEEE TOC OFEE

3.6 KRG EED A HE L B E

FHAELZ 90 MiADI B, 2 #ilk (2.2%) TRGHEEEA
RIS IZ8, LA RTJE R ORI (18.9%) LKA
ST RIBEBEDREMETL U4 2T B E A MO R A3
16 WK (17.8%) ERBGEEEDBIECL YA X T B A3 a
PEORRR (1 FIK;1.1%) J0b %72 (3 2),

#£2 KGREHOFELL A 2T B ER

KIGHERE VoA RTRH TR A%
+ + 1 (1.1%)
+ - 1 (1.1%)
B} + 16(17.8%)

72(80.0%)

3.7 BYb R A A R O BN

R K DK HHEIZ WIS BREE S 12 L0 B
FE 5 FELLT ., AFEMIC OV T TOC 8 mg/L BLTF, X
WXL~ BT AEE R 25 mg/L LU ERES
NTNB Y, SREIOFFE TR, BWEROE~ T
U AHEBEBEIZOW T T X TOMIE T, Mgl ez
L7z

TOC ([ZOWTIE, AV T ZVER AR T DR F N
TOC M EMEIZEEE KX T LMD S EEAIEL T
ST VR L QO DR 35 R E BRI A&
3T, HHEESONKERETHD 8 mg/L KD
BRIRIL S2 IR THY, ZOHFTLUF 2T B ER R
1% 7 8k (13.5%) Toh o7, — 75, TOC A% 8 mg/L Az
DRRIT 3 BRIETHY, TOHFTL U4 X7 BE MR MR
A1Z 1 ik (33.3%) TH-o7=,

W~ ARV B Bl TOC Oft A ek LT &
A, BAFRFHBIRIfR A R L TV (1K 3)
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10 12

TOC (mg/L) §

#£3 TOC LLIAXRT B

S ]
T O C %
o T HE AR A
8 mg/L A 52 7 (13.5%)
8 mg/L UL | 3 1 (33.3%)
= Gl 55 8 (14.5%)
4 E5

AAFFECIFEYLFRAE GR~ o T BT MEE &
TOC K OVEEE) L 2T & Hifs H & o B |2
HAHUE, AL TOMRKT, @~ T BHY L
THE R 25 mg/L LA T, WL 5 FEDL T &V KB FEHER Tl
ZLTERY, LA RT 8 M & o B2 722 B 1 X
RBDHNIRNoT2, TOC EDRHHEMEIZOWTIE, BEHRE
[FRRIC, ARAFFECH -~ B YD A #E L TOC
IRELITRAFAHBIRIR A2 . TOC 8 mg/L LA LDk
KIZHBIT DL VAT BE M X TOC 8 mg/L At &
D EVME AR U728 | LR 7R B 1 R O
Mol

— 7T, IR R I SRIREED 0.4 mg/L LA EHY | 22D,
B BRSO KE L R L CODRIEDOL U4 7
BEMRMEEE B LIZEZA, 147% THY | TR
TR 0.4 mg/L K, M OEHEEES OKE KL
FERR L TUOZRUWVRIR O R 40.0% & HE -~ TRIELZ FIE]
STHEY, W KO AERRE BN U4 17 8 H 5
OIFHNZAHZh THDHZEN DT,

BRI OB R IE R IRENMRETHL L, Il
WNOHEBEN IR LT RTREE RO ELTZ
SEXFRMBE NI T DB ZOND, £, IR
D BT AKAE | B LT DR BRI IR > T2 K I
NAF T ANV BBTERESI, LT 32T 8 E OB IR IR
Ll TNDHIENE X BIND, RIGEEEDEFLIZWD
REIZEWTH, LUFRTBENIT A=A T ¢
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R L CRAEL TWAIEND NAFT 4V ABRED T

DO TR E DE LY | A %S R oM 4
KRB ARF K THD,
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ruminantium Strains Obtained from Endocarditis
Lesions of Cattle in Japan.

Ryohei Nomoto!, Kasumi Ishida-Kuroki?, Mari Tohya?,
Ichiro Nakagawa*, Tsutomu Sekizaki*?

'Department of Infectious Diseases, Kobe Institute of
Health,

National Institute of Infectious Diseases, *Department of

2Antimicrobial Resistance Research Center,
Microbiology, Juntendo University School of Medicine,.
Graduate School of

School of

‘Department of Microbiology,

Medicine, Kyoto University, >Graduate
Agricultural and Life Sciences, The University of Tokyo.
Microbiol Resour Announc. 2022 May 19;11(5):e0124821.

doi: 10.1128/mra.01248-21.

95 . Streptococcus ruminantium is a close relative of
Streptococcus suis, an important zoonotic pathogen that
causes various diseases in pigs and humans. Here, we report
the complete genome sequences of three S. ruminantium

strains isolated from bovine endocarditis in Japan.

FARR: Streptococcus ruminantium|LStreptococcus suisD T fxFE
ThHY, 7T ZRE Mk & 7R % 5 | Sl 29 T 270 ABRI@ Rk
GUER AR T D, AR TR, AARIZEBITDY T OLHNERD
DIYBESALIES. ruminantium 3RO A5 ) MRS EWE T 5,

v
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Antibiotic Resistance in Non-Typhoidal Salmonella
enterica Strains Isolated from Chicken Meat in
Indonesia

Minori Takaichi', (#% 14 ), Ryohei Nomoto®, Noriko
Nakanishi®, (#&1444)

'Kobe University Graduate School of Health Sciences,
*Kobe Institute of Health,

Pathogens. 11(5):543. 2022

%15 : The increase in antibiotic resistance in non-typhoidal
Salmonella enterica (NTS) has been confirmed in Indonesia
by this study. We confirmed the virulence genes and
50)

isolated from chicken meat in Indonesia and also detected

antimicrobial susceptibilities of clinical NTS (n =

antimicrobial resistance genes. Of 50 strains, 30 (60%) were
non-susceptible to nalidixic acid (NA) and all of them had
amino acid mutations in gyr4. Among 27 tetracycline (TC)
non-susceptible strains, 22 (81.5%) had fet4 and/or tetB.
The non-susceptibility rates to ampicillin, gentamicin or
kanamycin were lower than that of NA or TC, but the
prevalence of blargy or aadA was high. Non-susceptible
strains showed a high prevalence of virulence genes
compared with the susceptible strains (fcf4, p=0.014; cdtB,
p < 0.001; sfb4, p < 0.001; fimd, p = 0.002). S.
Schwarzengrund was the most prevalent serotype (23
strains, 46%) and the most frequently detected as multi-
antimicrobial resistant. The prevalence of virulence genes
in S. Schwarzengrund was significantly higher than other
serotypes in AlyE (p = 0.011) and phoP/Q (p = 0.011) in
addition to the genes above. In conclusion, NTS strains
isolated from Indonesian chicken had a high resistance to
antibiotics and many virulence factors. In particular, S.
Schwarzengrund strains were most frequently detected as
multi-antimicrobial resistant and had a high prevalence of

virulence genes.

AR AV RRTTEBRNLGBESNIIET 7 A LER
Z(NTS) (&, PUESEMHEE Z<OWRIRMER 72 H L Wb
BHGNET ST, FrlZ, miEA S, Schwarzengrund 13, itk
EEn @< IRIRMER IS T ORE TS @ o, BRITFET D
ZIBO NTS BFRIFEMIE T B FREMEDHY, 5 thbE DN
DEFRTDLER DD,



Genetic characteristics of azithromycin-resistant
Neisseria gonorrhoeae collected in Hyogo, Japan during
2015-2019

Makiko Miura "2, (B§24 ), Noriko Nakanishi*, Ryohei
Nomoto*, (#594)

! Kobe University Graduate School of Health Sciences,

2Kobe Tokiwa University, “Kobe Institute of Health,
J Med Microbiol. 71(6). 2022

G =N

sexually transmitted infections and is used for Neisseria

Azithromycin (AZM) is a therapeutic drug for

gonorrhoeae when first- and second-line drugs are not
available. Recently, the susceptibility of N. gonorrhoeae
against AZM has been decreasing worldwide. We
investigated the susceptibility to AZM and genetic
characteristics of N. gonorrhoeae in Japan. The number of
AZM-R isolates increased gradually from 2015 to 2019 in
Hyogo (P=0.008). C2599T mutations in 23S rRNA
significantly increased in AZM-R isolates (P<0.001). NG-
MAST ST4207 and ST6762 were frequently detected in
AZM-R isolates, and they had higher MICs to AZM from 6
to 24 pg/ml. The phylogenic tree-based WGA showed that
all isolates with ST4207 were contained in the same clade,
and isolates with ST6762 were divided into two clades,
AZM-S isolates and AZM-R isolates, which were different
from the cluster containing ST1407. Continued surveillance
is needed to detect the emergence and confirm the spread of
NG-MAST ST4207 and ST6762.

FER: 7Y ARY AL v (AZM) IZRETRFR I S T g,
VAR, ERAYICHRE D AZM (R DI R FL TS,
ZIT, AT DME D AZM S M & 18 BRI
UWVTRRRT L7z, FEE B CId 2015 4E25 2019 4RI2NMT T AZM
MRFHERR 23R 2 IZH L 7= (P=0.008) , AZM TffiHERRIZE VT,
23S rRNA D C2599T ZE 52 BT ANL 72 (P<0.001) . AZM
MiHERRD NG-MAST ST4207 331 (8 ST6762 DS HSEE IR HE
. AZM 2% 5 MIC 13 6~24 p g/ml EREZER LT, &4
J RN OFESR, ST4207 OMRIZT R TRILZL—RICE ENT-
23, ST6762 1T AZM A2 EE AZM TitED 2 SO 7L —RIZsy
JHiiz, A %S AZM itk ST4207 XU ST6762 DIEA
DEVERIL QUKL EER DD,
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SARS-CoV-2 RNA in Wastewater Was Highly
Correlated With the Number of COVID-19 Cases
During the Fourth and Fifth Pandemic Wave in Kobe
City, Japan

Yoshihiko Tanimoto !, Erika Ito !, Sonoko Miyamoto !, Ai

Mori !, Ryohei Nomoto !, Noriko Nakanishi !, Naohiro Oka

2, Takao Morimoto 2, Tomotada Iwamoto !

'Department of Infectious Diseases, Kobe Institute of
Health, 2Planning Division, Sewage Works Department,
Public Construction Projects Bureau, Kobe City

Front Microbiol. 2022;13:892447. doi:
10.3389/fmicb.2022.892447

#5: In this study, we quantified SARS-CoV-2 RNA copy
number of SARS-CoV-2 in sewage samples from two
wastewater treatment plants (WWTPs) in Kobe City, Japan,
during the fourth and fifth pandemic waves of COVID-19
between February 2021 and October 2021. The wastewater
samples were concentrated via centrifugation, yielding a
pelleted solid fraction and a supernatant, which was
subjected to polyethylene glycol (PEG) precipitation. The
SARS-CoV-2 RNA was significantly and frequently
detected in the solid fraction than in the PEG-precipitated
fraction. In addition, the copy number in the solid fraction
was highly correlated with the number of COVID-19 cases
in the WWTP basin. Quantitative studies of RNA in sewage
can be useful for administrative purposes related to public
health, including issuing warnings and implementing

preventive measures within sewage basins.

TR AAFFE T, 2021452 H 22520214710 H OCOVID-190
FASWNZ, T 0200 T AMELE O T KK DSARS-
CoV-2DRNA=E — ¥4 E Bt LTz, kYo7 nidam 5y B
TEBE S E BEIS T, BEERY=F L7 a—L (PEG)
B %47 -7, SARS-CoV-20ORNAIL, PEGIL B i 7y 0% [
FEHEZIZBWTH B 2B ST, £-, BFHE >
Hoabr—Hu, FARABIG DO COVID-19DIE FIEE
RS-, TARFORNAD E BAZHFFEIT, T /KHE R
N TOELE ORGP RHHE O Rz L | AR E B
DITE B ThHEB 2 HND,



Clinical outcomes of COVID-19 caused by the Alpha
variant compared with one by wild type in Kobe, Japan.
A multi-center nested case-control study.

Asako Doi', (% 94 ), Noriko Nakanishi®, Ryohei
Nomoto®, (824 ), Tomotada Iwamoto®, (I%344)
"Department of Infectious Diseases, Kobe City Medical

Center General Hospital,

°Department of Infectious Diseases, Kobe Institute of
Health,

J Infect Chemother.
10.1016/j.jiac.2022.11.014.

Epub 2022 Dec 6. doi:

=

coronavirus 2019 (SARS-CoV-2) is a concerning issue but

The emergence of the Alpha variant of novel

their clinical implications have not been investigated fully.
We conducted a nested case-control study to compare
severity and mortality caused by the Alpha variant (B.1.1.7)
with the one caused by the wild type as a control from
December 2020 to March 2021, using whole-genome
sequencing. 28-day mortality and other clinically important
outcomes were evaluated. Infections caused by the Alpha
variant were associated with an increase in the use of
oxygen (43.4% vs 26.3%. p = 0.017), high flow nasal
cannula (21.2% vs 4.0%, p = 0.0007), mechanical
ventilation (16.2% vs 6.1%, p = 0.049), ICU care (30.3% vs
14.1%, p = 0.01) and the length of hospital stay (17 vs 10
days, p = 0.031). More patients with the Alpha variant
received medications such as dexamethasone. However, the
duration of each modality did not differ between the 2
groups. Likewise, there was no difference in 28-day
mortality between the 2 groups (12% vs 8%, p = 0.48), even
after multiple sensitivity analyses, including propensity

score analysis.

FOER: AvbiuZ, 20204E12 A 225202143 A IZoMT T, 7V
TrRRICRDEIEE LI L L SRELTHAMIZI2bDL
b3 B mms— MNIE BT854 T o 72, 7V 7 7RRIC L DI
YEld, mREA, miiER I =a—1 AT, ICUZ T,
ABEHIMOBMEBEL Tz, T 7 7RETIET Y A%
e OIEYIRIEEZ T BE N E D o1, LIL, ENELO
PSRN Z2BE R TP R D o T, [FIBRIC, A T ffT %
OB ORI 21T > Th, 28 HAE L SRICH2HEMIZ E 1T
otz
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Investigation of a Legionella pneumophila Outbreak at a
Bath Facility in Japan Using Whole-Genome
Sequencing of Isolates from Clinical and Environmental
Samples

Noriko Nakanishi, Shoko Komatsu, Shinobu Tanaka.

Kengo Mukai, Ryohei Nomoto.
Kobe Institute of Health
Microorganisms 11(1):28.2022.

PE:

artificially made water systems has been established as a

Exposure to aerosols containing Legionella from

primary cause of Legionnaires' disease. In this study, we
investigated an outbreak of L. pneumophila serogroup 1
sequence type 138 which occurred at a bath facility in 2022.
The whole-genome sequencing of isolates revealed that the
colonization of L. pneumophila at the bath facility had
occurred before 2013, and the patients had been exposed to
multiple genetic lineages of the strain. Our study
demonstrates the importance of performing a careful
comparative genetic analysis of clinical and environmental
isolates from LD outbreaks in order to effectively

investigate and prevent future LD outbreaks.

FER: ABFIETIE, 2022 FITEH R TRAELILL VA 2RT
JEDEINE THD L. pneumophila MIERE 1 BI57H (ST) 138
IZDWTC, &7 MENTEAT 5T, T ORE R, sk B 5 B ki
LBFEHRMID SNVs 728 5 LT LR A MRS N, £
D—J57C, [Al— B H K- O SNV HiT 0~41 HE 2 TH
D, BEFRE TR R BR B B SRR N B CE TRV clade 237
TEL TV 22 e RBUSIS U T O R — B 45 Bk 2 fi7
Bz 2 BN HHEE 2 BT, MR G 2013 05
BiEtkED SNVs 23 10 fHFREE THY | A7ad &b 2013 Dk
MIZERLTEY, BEOEE T RRICE I/ I LI AT HE
PEAE 2 BT,



Isolation and Genome Sequencing of Hepatitis E Virus
Genotype 1 Imported from India to Japan

Sakura Kobayashi'?, Ai Mori®, Ryuichi Sugiyama', Tian-
Cheng Lil, Yoshiki Fujiil, Keigo Yato'#, Mami Matsuda',
Tomoyuki Shiota!®, Masaya Katsumata?, Tomotada
Iwamoto?, Masamichi Muramatsu'®, Ryosuke Suzuki'#*
"Department of Virology I, National Institute of Infectious
Diseases, 2School of Veterinary Science, Azabu University,
3Department of Infectious Diseases, Kobe Institute of
Health, “Department of Biological Science and Technology,
Tokyo University of Science, *Department of Infectious
Disease Research, Foundation for Biomedical Research and
Innovation at Kobe

Jpn J Infect Dis. 2022. 75 (6): 604-607

doi: 10.7883/yoken.JJID.2022.127

%5 : Hepatitis E virus (HEV) is the causative agent of
viral hepatitis E. In Japan, HEV genotype 3 (G3) and G4 are
predominantly detected, while G1, mainly imported from
countries in continental Asia, is rare. In the present study,
we detected a G1 HEV strain in a patient who visited Japan
from India. When PLC/PREF/5 cells (subclone 4-21) were
inoculated with a stool suspension from this patient,
accumulation of HEV RNA was observed in the spent
culture medium, indicating that HEV had been successfully
isolated from this specimen. A nearly complete HEV
obtained by RT-PCR
Phylogenetic analyses revealed that the newly isolated HEV

genome  was amplification.
strain, designated 9HE36c¢, belongs to subtype 1g of HEV

Gl.

FER: BT T AV A (HEV) 1, VAV APEERT 2 DJRIA
IR THD, AARTEICHHISNSHEVIT, Bis T3 (G3)
LGATHY, TVT KEEDIE % HHOBE AE I3 ETHHGE
i Chd, Bxld, AU NBR B LIZBENDBHEV GUKZHR
HiL 7z, PLC/PRF/5#lJiE (subclone 4-21) |2 O {F A %42
FELT-LZ A5 EE T OHEV RNAROHENAZED L, 20
BARIPNOHEVS S BESNT- 2L B RgB LT, RT-PCRIZED | 1EIF
BRDOUANAYT ) DFAGT, BRMATICEY BT orBELTZ
ZOHEVHE (OHE36¢) (XHEV G1DOV 7 2 A 7 1giZ BT A2 LM

o,
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Evaluation of Legionella pneumophila SGUT serotypes
isolated from bath water using multiplex-PCR
serotyping assay

Shoko Komatsu, Shinobu Tanaka, Noriko Nakanishi
Department of Infectious Diseases, Kobe Institute of Health

Jpn J Infect Dis. 2023 Jan 24;76(1):77-79.

Y5 : Legionella pneumophila, the primary causative agent
of Legionnaires' disease, is classified into at least 15
serogroups (SGs). Before genotyping, serotyping is first
performed to limit the sources of L. pneumophila infections
that caused an outbreak. In addition to conventional assays
using monoclonal or polyclonal antisera, serotyping using
multiplex polymerase chain reaction (M-PCR) was recently
developed for L. pneumophila. In this study, we applied the
M-PCR system to 41 strains that remained to be SGUT
(untypable) by slide agglutination tests among the 220 L.
pneumophila strains isolated from bath water in Kobe City
during 2016-2020, to determine SG-genotypes (SGg) by
PCR amplification of the specific target gene of the SGs.
Among the 41 SGUT strains, SGg4/10/14 was the most
predominant (24/41, 58.5%), followed by SGgl (7/41,
17.1%). Seven strains, except for the strains determined as
SGgl, were identified as belonging to a single SGg by M-
PCR serotyping (SGg5 [3/41, 7.3%)], SGg8 [3/41, 7.3%],
and SGg7 [1/41, 2.4%]). Furthermore, we found that the
seven strains identified as SGgl harbored particular
genotypes. In conclusion, the M-PCR serotyping assay will
be helpful for investigating the distribution of L.

pneumophila in environmental and clinical settings.

IR LA R TE D F B K T D Legionella pneumophila
132K EB 15O MLIERE(SGIZ I ND, L. pneumophilad Ifi.
WEREBEEL T B /7 a—F R 7 a—F ik z A ie
SRIEITINZ T4, LPSAE A BRI DO SGHF RS % 2
—/ &L 7=multiplex-PCR (M-PCR)¥EDSBFE ST, Fhox i3,
2016~20204F 2R 5 /KD BESAVIZL. pneumophila 2208k D
. A7 A REE UG TSGUT (untypable) & [7] & S 7-4148R12
%L T, M-PCR{%% 3 ] L SGg (SG-genotypes) % & E L 7=,

SGUT 41KkD N, SGgd/10/14 (24/41, 58.5%) 3 b %<, IRWVT
SGgl (7/41, 17.1%) T -7, SGgl Z R TR ITH —DSGgL[A]

ESHTe, £72SGel LRIES N THRIZFFE DBIZ T Th-o

720 BLEED | M-PCRICEZIMIERLHIIL, BREE 3 L ORE IR BLS
\ZBIFBL. pneumophilaD 3 AR E AT 5 L THHTSHS,



Prevalence of sapovirus and astrovirus in pediatric
infectious gastroenteritis surveillance in Kobe City,
Japan, during 2016-2019

Takeshi Hanafusa, Kentaro Arikawa, Yoshihiko Tanimoto.

Department of Infectious Diseases, Kobe Institute of Health
Jpn J Infect Dis. 2023. doi: 10.7883/yoken.JJID.2023.037.
Online ahead of print.

%5 Sapovirus (SaV) and astrovirus (AstV) are important
viral agents causing acute gastroenteritis. In this study, to
determine the percentage of SaV and AstV as causative
viruses of infectious gastroenteritis, we examined 53
samples of unknown cause from pediatric clinics in Kobe,
Japan, where sentinel surveillance for infectious
gastroenteritis was conducted from 2016 to 2019. SaV and
AstV were screened for their presence by real-time PCR.
Positive samples were genotyped by sequencing and genetic
analysis of the partial regions of capsid and RdRp. Ninteen
SaV and 3 AstV were detected, and the detection rate per
unknown case and total case were follows; SaV: 35.8%,
11.0%, AstV: 5.7%, 1.7%. The most frequently detected
genotype of SaV was GI.1, followed by GII.3. AstV
genotypes were MAstV1.l and MAstV1.4. This study
indicates that SaV and AstV are important causative viruses

of pediatric infectious gastroenteritis.

FOFR: PRI AL (SaV) BLOT ARETA /LA (AstV) i, A
EEGREFSEITHERERYALVATHD, RHFFETIE, 5K
etk H AR ORI T ANV AEL TOSaVE LD AstVOEI &% 1
SMNITT DI, 2016453520194 (20N TR YME B 5 o
E R —_ATU AE LG LT P O/ NER Y =0 I D515
SNRIR AR OSIMRIREFIAE LT, SaVEAStVIZ, YT 2 A
LPCRCHH L7z, BEY 7 L1, capsidF L TURARpDER Sy
FEIEDOBFLFNR BNV BAR TR AR E LT, SaVIZ192:, AstV

I3RS L. AR IO S TOR AL, SaV:35.8%.

11.0%, AstV:5.7%, 1.7%&7eo72, SaVOIE(G T-BULGL1 23
HEMPEI, IRV TGIL3 TH o7, AstVO i 7T i
MAstV1.1, MAstV1.4Th o7z, ABFFEIL, SaVEAstVAV/INE
RGN R OBEERFRNTANATHLILE R THOTH
De
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Novel automated identification and quantification
database using liquid chromatography quadrupole
time-of-flight mass spectrometry for quick,
comprehensive, cheap and extendable organic micro-
pollutant analysis in environmental systems

Kiwao Kadokami', (I 4 44 ), Tomohiro Yoshino?, Masahiro
Yagi? (5 5 4)

Unstitute of Environmental Science and Technology,

University of Kitakyushu, 2Kobe Institute of Health

Anal Chim Acta. 2023 Jan 15;1238:340656. doi:
10.1016/j.aca.2022.340656. Epub 2022 Nov 22.

®HE

environment, highly efficient, low-cost, labor-saving, and

In order to protect human health and the

green analysis of toxic chemicals are urgently required. To
achieve this objective, we have developed a novel
databasebased automated identification and quantification
system (AIQS) using LC-QTOF-MS. To examine the
accuracy of the AIQS, two collaborative tests were
conducted. The first test used 208 pesticide standards at two
concentrations using 7 instruments, and showed that
average trueness was 106 and 95.2%, respectively, with
relative standard deviations of 90% of the test compounds
below 30%. The second collaborative study involved 5
laboratories carrying out recovery tests on 200 pesticides
using 10 river waters. The average recovery was 71.6%; this
was 15% lower than that using purified water probably due
to the matrix effects. The average relative standard
deviation was 30% worse than that of measurement of the
standards. Both the recovery and reproducibility, however,
satisfied the criteria of Analytical Method Validity
Guidelines, Ministry of Health, Labour and Welfare, Japan.
Instrument detection limits of 96% of the registered
compounds are below 10 pg. The results applied to actual
samples showed that the AIQS has sufficient identification
and quantification performance as a target screening
method for a large number of substances in environmental
samples.

IR ANOREFEEBREERBDTZOIT, mish K= AN, E ),

) — 753 W 3 AT REZR LC-QTOF-MS 4l I L 7= B LU ME
WO HBRE - ERT — XN ARN— AV AT L(AIQS- LC)
ZBRAFE LT, £/, 20 DRI A L L TS 2 7HbL 72,
fEA, AIQS-LCO[RIE ERMERRIE, F—F AT —= 7
LT+ ThHIENHRINT,
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ha - MR- S A, BPACEE

P T B R SR R - TR GLAE

55 96 [a] H A Fxfi 2y 2023 453 A 16-18 A, 77Ul
% (ML)

315 12020 4RI TIEFR = (ICU) (28 C blaces.s B i5 -1+
B35 S marcescens DT TNT LA RFEA LT, AWFFETIL,
2020 4= 5 AXH 10 AIZ ICU BF 3 A0 boyBES iz i
AR S. marcescens 6 FREMENT UT2, NGS fEATORE R, =
NOERIZFE — 27— ¥R CTHHIE DB I, blaces-s &
a2 —R3%23,921bp DFHH T TAIRERAL Qe F2, 2D
TIAIRITMIEN L EEPMENZERHLNE ST, 514,
GES BH "R F~— BB T BER OB I ER T 54
EHRHD,

<20 EIMETAERFERES >

2023423 H 10 B B AR ST R#KE. Web
RENFEORSFAELZEE LR E S REH EEOR
REOERBOERET —2-F)IIKFOERE-

R T, B e, HFEILR RTER | KALEEER

METNZREBET2BRBICRTERENORHSND
YRR E—REICEDF TN —ERHEER ST OR
HRE

{EFMAE, BEASTE ., TR, [ s

v A G1/GIBHE Y M BW-RERB OEREICS
W<
REREH., {EERIE, AAREZ. A)IEKRR

IEDEBRESEFNZOWVT
A BEAREA, AR KA

FRAT vR PCREZ AV CR L ORE A CIER) DR
AR E A VT BN KA

12









BAYA 45 4E 5 A
(1912 4F)

HEF 1049 A
(1935 )

AEFn 11 4
(1936 4F)

MEFn 14 4F 4 H
(1939 4F)

1744 H
(1942 £)

HEF 2043 A
(1945 4F)

AEFn 23 4£ 9 A
(1948 ££)
HEFD 24 4 4 H
(1949 4F)
WHFn 28 44 A
(1953 4F)
WEFn 31 4E 4 A

(1956 4F)

HEFn 33 42 10 A
(1958 )

& 36 425 A

(1961 4F)

WHEF 3744 H
(1962 4F)

EF 4241 H
(1967 )

0
T ST B 1L 95 5 P AT T ST AR 3BT
AR IE

HO KRS 8 T H (7 EREhb ik
&) (B R

i

T SR T AT R 2 W TR AT I S (R
Bl A5, B, SR T 30
4)

N2 A AR RRBRET I 0 T A E A b
FEAT (B 6 DX P IR 38 ) &0 B i A ==
CGRILIEFER) O 2 EFTI oy

i AR TS B AR SE T I 22 BRI TBE
ey WA T SE AL BE P L A AR
HEELTEBO—HEEE

P AR AR B R A R A T &7
%)

JZ A A 5 i AR AE JE BT R T S L
eSS4 I SL A AR AR TR AT I SRR
L. iR AT R

BEAE SO ZDF I A3 Lk

P TR FERTIC SRR (1 7R 4 5
il BERS AR, MR RRAE . Z D AL
TR, )

Sz o T BB BN (ZE Ok T
1 TH)ICHE s (% 3,300 17
FIHER 1 PR b 4 B 2ERS 1,500m?)

2k sz
i g

MEEREE Y —RE
[ 2 — AT

AR ILL . R AR E

JRPEE B2 — P RIS R VIR B
P 2 —E AN TR I SRR

13

L3

WEFn 45 44 H
(1970 4F)

4744 A
(1972 )

HEFN 48 4F 4 H
(1973 4F)

AEFn 56 453 H
(1981 )
ERE 7T A
(1995 4F)

Rk THE12 A
(1995 4F)

TR 8444 A
(1996 4£)
FERE 942 A
(1997 4F)

Tk 9 4E 3 A
(1997 4F)

Tk 10 4E 3 H
(1998 4F)

AL 10 424 A
(1998 4F)

Wk 15 4 4 H
(2003 4F)

TRk 22 412 A

(2010 4%)

Trk 23 4 6 H
(2011 4£)

Lo e BAL S A TR AT
5y
SR E B X — DBl . BB R
EiE

T TTBR BE R AERIF FERT (SR

BifEH (e Xk B T 4 T B) IS
Sslis (R 1987 THH #k
7 B L 5,500 m2)

Bl « RIS R ST L DK

B i « R I KR AT
K&

KHWEE 53 D

JAEA DT | L R BR BTRAE I 7E
BT SRR AL R (e S BR BE AR AT
IR

HEoK AL PR 3¢ A

AR PR
il

LEOEMBERIE IR T

HIRLHEET

JRERER A BE AL L, AR
AT AERER IS,
BB FIRICH AL E

TER] 6 R 2 R T
NERAENE

MEMEFERTERAL. BEYD
ERC A AT
B IRE BRI TRAE T

Ty BOR BRI D B S e
TR

B, R A, A
-

il T4



Frk 24 4 5 H
(2012 4F)

R 24411 A
(2012 )

Tk 25 4E 4 H
(2013 4F)

Trk 26 4E 2 H
(2014 4F)

SRk 26 £ 3 H
(2014 4F)

Wk 27 £ 3 H
(2015 4F)
SRk 27 8 A
(2015 4)

Wk 27 429 H
(2015 4)

Tk 28 4 8 A
(2016 47)

Wik 29 £ 3 H
(2017 &)

AL 30 453 H
(2018 4F)

Yk 31 83 A
(2019 4F)

A2 4 8 A
(2020 4F)

SM34E2 A
(2021 4F)

T34 4 H
(2021 4F)

BIISZ 100 JE4F Sf34E4 A
(2021 4F)
BRET R TR AT R R 23R E SF34E4 A
(2021 4F)
A s e S B L SR SFS5HE3 A
b FEm e LT A AL, (2023 4F)

AL D
EEfERMEEILL, TO¥EBEF
BE~BITEED

TLAR—F—FEOFHHET

S BTRAGOHH 5 T

HIRECER RN LN, BT E
NI ER DFGHEKER S &
BILEET

BSL-3(P3) = #7145 6 MEEBR=E DK
BET

TR T AN B R B

PERER DRI E OBk THE T

MR REA 9 « VB E 58 T

RI7H T B, Il 1 A5

FZ7RRIETE T

RO T, TR AL AR R

Btk G i g (5 il — T4 1)

KSR

IHER THE T

O T BR BEOR BRI AT D S48 = T i

FERF AR TERT IS A AAE B

74

PSR R e o (4 PPt — 064 1)

R FH R PR

Btk i e T2 (3 Mt — B4 1)



Pt SIEES

R B0/ T (RRASSERD)
VERE 1 T CERRRIEH)

WA G- T ()

wOF O R R % B R T #
9 51% GFE)

AFISAE 11 H 1 B%AT

TRAEFEAT PO R R SR FE AT
T 650-0046
ME TR X PR TET 4 T H 6 2 5 75
WA 078-302-6197
Email kanpoken-hp@office.city.kobe.lg.jp
HP http://www.city.kobe.lg.jp/life/health/lab/kih/index.html




	空白ページ

