FRUERREER [HEFBRAK] Ot b vy A NVRITT 2 REIER

e

t b/ Ba YA A (HuNoV) [T RROIRKE L TR OBENE VD, KU AL
VLT 3 — Vi Z R~ 72 EORNEICITERRERADNEH S D, T8,
AFRNC BN CTHIEEFRBKNE 2 HER & L TR EN TV D, AAFE T s ERRK
A D HuNoV |Zx7 2 NEEZh R 2 FRFE L 7=, HuNoV & L T genogroup GIL.2 35 LT
GIL4 ZHWW =, ZiH HuNoV #RABEHREK S L ITRHEERERE T MY U 2KEK
(NaClO) (225 L. MG % RNase THLEE L 7= 12 & &1 PCR 12 X 0 7817 RNA %
ERLEZ, £/, vvimiE7v7 2> (BSA), b Y USRIMER (SRBC), &R VU T kv
FITH X R 7 EOFM AN R T CoOHEIRRE/K O HuNoV 124K 5 RS b gh
HIREE L7, FERMM ARSI T CIE, IFEEEESR 200 ppm OHRMEFERE/KIL 5 2N
HuNoV RNA @ =1 &"—4%{ % 3.0 logio LA_EJi) S 472,0.3% BSA & 0.3% SRBC %7213 0.5%
RURT R0 HEMEARTELE TIZEB V0T 60 47 LANIC HuNoV RNA O 2 B —
% 3.0 logio LA BB STz, — 7, AMASNT I T To 1,000 ppm NaClO @ HuNoV
GIL4 12k D RIEAL R IT5 <. 0.5%D AR Y X7 F ARSME T TlE, 60 5[ oML
T®H HuNoV RNA @ =t B"—4% 1.0 logio LA LA S8 2 Z LI T&E oz, dfiFHmE
KIFVATA UV  EARATF VBRIV EZTF A7 EOREDT X BRICKINT D DI
%L, NaCIO IFBR L 7T _XCTOT X /i b G LT, Z OEREKOAEDIC K
2 BRINW 72 SOSEDS G AR G TO 7 A VARG R OMERFIZFH LG LTV 5
EEZ BT, UL EORERIL, WIERREK DS EIEWIEYE OB OREE T COMAED RS
ICER AR TEDHEHERTHDLZ L 2R LTV D,

S
Eh/mrUALA (HuNoV) EHREEICBNT, VA VAR REO EERFER Y
ANVATHL Y, HERTIE B vA VAT EROBFIXEELN | TARE#RSE ST
Wb Y, UANRERENTERMOEBIL, UA NVAREEST OYEIY) THER S L
T BRI R 2 T L T2 Bl A HuNoV O B 7R Td 5, HuNoV X% O @V Bt
DI, JEBELHEMERIZ 3BT LI UIFEE G 28 Z 37, HuNoV (X 100 {EFEE &
WD THR NI A VAR TEGEDRRANLT DL SNTWDER Y | ey A VARG
PEEIBREBEZEOME 1 g hicid, 27 b 10MELLEE WD KEDO A VAR T3 E F
oY, Lo T, HuNoV IZ KL 5 Gt B 2 DL A Z LT 5120, #El7R
FIRICE D TRV & &b, BEOPEI CIE R SN BRER I O E /R HE N HEE T
H»H5 Y, HiNoV IZFET o _Ru—T A L2 THY, %< OWERICESIMEEZ R, £
DI HEAIOBE) 72BN & & HIZBE QP DR 72 LB D RGN 4 ZH T o
%, 2011 42K [E Center for Disease Control (CDC) & ¥ %3k X417 HuNoV DOEEEYLES
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1EIZBT 24 R7 A4 > CiX, HuNoV OAREKIZIE 1,000 ~ 5,000 ppm DI HHE 55
F R U 7 LOkEEK (NaClO) 2AHERE STV @, LasLZAR2s 5, NaClo IofiE S5
HHERWEEANTAY & ORI L0 ZOFAEMIFEENEET5 2 BN monTE
DY MR EME O HuNoV IIRNELD AT R DU A7 0355, Lizino T,
BRSBTS EIZEB VT H HuNoV xS 2 AIEIL R AN 8ES LIZ < WIHESK OB
HENHIFREI TN D,

2019 FITHBUEFE RIEFAI Th D MERBKNE 2 HEEKM &L L TR TER I
7-. WEBEYE 3 200 ppm O HEHEEE/KIL HUiNoV ORI A VA THDHFah ) oAb
A DEGfi e 7 2 7 ARG T Th > Th4.0logioll B SH5 Z LG s
T3 Y, ZOREZFRIZ. 1,000 ppm O NaClO LV & &2 & e, diEHER KT
bt MR S O HuNoV & Zh=RAVITRNE(LT 2 2 & 23 HIFF S 41TV %, HuNoV [3oR72ES
FAML TORGR PRI TE RN R A /L 2T 2 3w O A ZMEIIAE 7 A
NATHLRANV T TANARTY T A B UA VA HWTIHMiShTnsd, Ll
BRI, TIHUA N ADHEABSYETR R Z R TEBY, flZIX, v~ U &
JBRTANRFIRADY T TANVALY ST a3 — WiEHEIRIC T DS N Em L D
ENMEINTND 19 L2 > T, HuNoV (253 2 B4 O R IH AL 203 2 BT
T H72DIZiE, BEMIAH O HuNoV W27 v A BRETH D,

AWFFETIL, /v v A L ARG E R B3 O THIMED O 4B L 72 2 F D HuNoV

(genogroup GIL2 33X OV GIL4) % FVy, HHIHEERKDA T A )L ATk 2 RiEbh 5
EREEL T2,

MEFE 5
[ F=8rb1 8]

240D v IANAEREEBROBELY, A T7r—L Farkvy ez BT,
RO ZZ T 7, U CERfRE AR REK (PBS, pH7.4) T 10% (w/v) OfERRE
R AT LT, (EIREIR R O K& 2%k 20 (6,000 g, 10 77, 4°C) ITEVEREL,
FiFEHLWT 2 —7ZFEI LT, 20 BFICAR Y =F Lo 7 ) a—)b (431 6,000)
LHALT B Y U AR ZNTI8.0%E 2.1%I07: 5 K DRI L, VAR ST, ZOWikE
4°CC 24 WEREERE L 7=, 2.0 L7z (8,000 g, 20 47, 4°C) , IEE% PBS T2 [AI¥EH L,
45772 PBS Z UM CBRE Lotk BREREAKICIEMR L=, Z O %Z HuNoV Mk & L
ToHoEL, RO 5% T-70CTRIE L T2,

[HuNoV Di&Efs 17153 %5]
AL TH 2 HuNoV OBE TRBIZFEIZLL T O X 91247 5 72, HuNoV ik 6 7 A
JVA 7 2 RNA % QIlAamp Viral RNA Mini kit (Qiagen #:) it L, PrimeScript® RT
reagent kit (¥ 7 /34 A#k) Z VT cDNA Z A L7z, WiRE G 6 ko Z
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BT TA~—%HWTHRAEEE 20 ul ORISHEH T 37°C, 15 2T - 70, W5
12 85°C, S OMBTHEIE ST, 20 cDNA Z§H & LT, HuNoV DA LR/
L E®D ORF1 & ORF2 %15 s 7% PCR HilE L7-, MEICHER L7774 ~—
DY EFS % LU TSR T,

G2-SKF : 5’-CNTGGGAGGGCGATCGCAA-3’)
G2-SKR : 5’-CCRCCNGCATRHCCRTTRTACAT-3’

PCR H4IEFEY) % QIAquick PCR purification kit (% 7 7 > 4h) & W TR L 721, = D
Khds % 7 A ~—G2-SKF £721% G2-SKR Z W\ CTH U H—iEIc KW RE LT, 55
I EELH OFE R B 21TV I RO B VA LV ABIRTICH L DX E
LA I N—THRE LT,

QREE:D|
ARFGEIE R U7 BRI EE R K (5 & SRR (HC10,=68.46) & L T 8,000 ppm,
—EMRAAt) | RHEEREE T N U U KB (NaClO, A ZhHE R IR 60,000 ppm, A
—Y 7 v 2t | HERERRREA] (RST, ¥ 3 — U A SH) | 80%
& )= (EREEK) BIO0.1%E X ra=ya (B Th o,

PRy @IS S AUy
BFEME AN D J 1 A )L AR T DA %2 Nowak © O 1V ([ZHEV, RNA 4y
FERIEE (0 A L ZRLF DEEFRIZA > CHEBET 2 7 A L2 RNA 22 THRT 5 720)
& WA G S E B PCR ¥ (RT-qPCR) ZAHAE 72 FEIC K Vil L7z, HuNoV Rk
100 pl 2 VH7EEA 900 ul &IRA L. 25°CTHIER ISR L7208 & bUS S ¥z, BUOSIEF O
HuNoV X RNA &2 B —¥28 107/ml DA —F—I272 5 X HITRE L=, AmAaTisE
HETFORBRTIX. vUMET VT I (BSA, V7 <th), RUST b (HARRIERR
X&), AZX R (T T4 7 A7) £k Y VRRIMER (SRBC, HANA 43—
L) HREIRED 0.3% F721F 0.5%I272 5 K5I LTz, —EREF O%, KIS 100 pl
% 900 ul Difco D/E neutralizing broth (:\X7 F 7 ¢ v ¥V 4h) LIRFIL, HFEAID
YER ZHFn U7, Wt o SOGHRIZ 20 pg/ml & 725 X 5 DNase 7 U — @ RNA /)il

(RNase, AAY— RS 28U, 25°C T30 oMFFE Lz, TD#%, 140 ul ©
ik Z2 BB L. QIA viral RNA extraction kit (7 7 4t ZHWTUA LAY ) A
RNA ZHliH L7, S+ D HuNoV 7/ & RNA @ = B—#5i%, Norovirus GI/GII kit

(#7717 /34 4) & Thermal Cycle Dice Real Time System III  (TP970, ¥ 1 7 /31 %) &
W= EEH) PCR (qPCR) &I K WHIE L7,
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(EE B S B DI E ]

B AR O W E R IXT ST ATF AR DV a2 2O THIE LT, 0.01%
D 3,3,55-7 hTAF ARV (TMB) % 50%7 & b Cifif L, R RIEE L
THH L, L6M DY Uy 77— (pH6.5) 1L, TNEN 1.6 M DY R I/KFED
VOLEY VKB ) U LERAG LTI L HEA 9.5ml & 0.5ml D U RN
v 77— (pH6.5) THEM L., 1.0 ml ® TMB 2L THEEE L7-%. EHIZ 655 nm D
WG 2 L 72, NaClO % AV CTERR L7 BEHERIARIC b & S & | TR D B RBRIR O
EBEESRIRE 2 R LT,

[Heatfigtr]
T —Z ML L7z 3 [BIOEERIZ X 015 O T JEME O AR R 2= TR Lz, 2 REfH
DOREE DD F21E Student’s t-test THEGE L. MUEER] O Lol 13— Jo AL E 53 8o Hr CRE
fili L 7=%%. Tukey’s post-hoc test & L < (& Dunnett’s test {Z & V #RE L7, AEAKEZ 0.05
& LTHEMFHIEZAT -T2,

R

WIH AFEICHV 2 HuNoV DB F I/ V—E v 7

J B A VA L DEGEE R &R SR 2 4 L0 R E =T T R AR
5T AIAL ) L RNA i L, 77 A ~—G2-SKF & G2-SKR % H\T RT-PCR %
iTo7z, 2D PCR EMID L — 7 = ZZATUN, 344 bp DOHFERIIGEHR A4 4F7-, NCBI
T = 2 TOFFEMER FEFS L O Norovirus Typing Tool ver.2.013) % W72 fi#HTIC &
D AW CHWZ HuNoV O—-21%, Huw/SP/GIL4 Valencia[P31]/3935 & fir b &\ MHIFA]
P (99.71%) Z/RL. GIL4 BIG 7 NV—T DV 77 7 AHX—Sydney 2012 ([ZJEFT DV
ANVATHDEHESINTZ, 9 —FHD HuNoV 1T G2 BB 17 Vv—T7 O
NoV/0170FB/17/TZ (i b m O MHEINE (99.12%) &/ L7-, DLERER LY ABFZETH
VW5 HuNoV IZGIL4 & G2 D2 >D R AEILET I N—TIZBTATIA N AETH D,

o EHEEEE/K D HuNoV BRI F X3 B IsMEIEM

F TR B AREN O ER %M@ AR CREMHBZO T OIHEH SN TV HIRE
(1) 72 FANZ DWW T FEAHEM AT T C HuNoV k. 7123 2 8 2 i~/ (Fig. 1),
WHRRHEE TH L ERMAK (FEBEEFRIRE 200 ppm) & NaClO  GEERBEHE 3R £ 200
ppm 3 & T 500 ppm) (. 30 23 LANIZ HuNoV GIL. 2 8 X OV GIL4 O 7 A /LA 7 A RNA
B —H% 3 logio LA LA EH7c, HHEHEREKRL NaClo & R TRHRITE D DD,
FRUiEER &2 & A4 218 A 5 R FREAI RST 1% HuNoV GIL.2 B L ONGIL4 D 7 A L A
77 5 RNA 2 B —$ % Z 24 2.80 £0.07 35 L 08 3.43 £0.47 logio i & ¥7-, —J5,
80% T X J— LB L000.1% L o= ATO G2 KRIZHT 2D EITFh
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Z400.05+0.21 3 L T0.05+0.10 logio TH Y, GILA FRIZKTT 2D EIZENE I 1.02 +
033 BEW 0.09+£0.03logio THo72, ZNHLDFERNE, LLFOMRFHI DWW Tl
FE/K L NaClO D&% V=,
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Figure 1. Effects of the selected disinfectants on HuNoV RNA copy number reduction.
HuNoVs of the GII.4 and GII.2 genogroups were exposed to the indicated concentrations of the
respective disinfectant for 30 min. After neutralization and RNase treatment, intact HuNoV
particles were quantified by RT-qPCR. The data are shown as mean = SD of the log;o reduction
in HuNoV RNA copy number. Statistical analysis was performed in each genogroup. Columns

marked with different letters indicate significant differences (p <0.01).

B3 03% U VIMIET VT I (BSA) fFIE T CORBEREE/KD HuNoV KL FITX3
DV fRIERA

WEBER SR IR LAY 200 ppm O FHEFFE/K H L < 1% NaClO 7% HuNoV O 7 A )L AT ) A
RNA = B —%% 3 logio LA LB SE 5 DICET A 2 M Uiz, JEAW AR St
T CIE. 200 ppm OHIEFEEE/K (T HuNoV GIL2 33 X OVGIL4 DA LA/ A RNA 2 E°
—HEFNTFN S5 5B IO LN E 3 logo M B &7 (Fig. 2A) . —J5. 200
ppm @ NaClO TiX, HuNoV GIL2 B LG4 DT A VAT ) ARNA 2 B —%% 15
LANIZ 3 logio LA B> & 872, 0.3% BSA f#(E FClX, #iEHRIE/KH HuNoV GIL4 R D
TA WA ) A RNA 2 B —H% 3 logio LA EJd S8 2 DICHEEREFRIX 30 53 Th -
7= (Fig. 2B) . R~ %, WIHFER/KD HuNoV GIL4A BRIZXT 5 7 A )b AR Ui
TEFZS 0.3% BSA 1AL FIZHBWTHRFFYLKAFRICHINL TW 5 R Th D, ZOFT RITEE
WHRBKDP AL FIZBWTHORFA YA NV ARNEERZ/HERFFL TS 2 &%
RET 5, AR THW GIL2 BRITHEERBKICEWEZEEZ R L, 03% BSA 71F
TIZEWTH 200 ppm O HHTSEFEKIZ X 2B T 1 77 LANIZ 99.9%LL ED 7 A v A Rif-
NG AT 72, —J7. 200 ppm @ NaClO {25\ Tlik, 0.3% BSA 177 F Tl GII.2 ¥
FOVGIL4 Bk E 1T 30 SRIOME T 90%LL LD 7 A L 2k - 03MEG % 5 387 L
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Figure 2. Logiy reduction of HuNoV RNA copy number after treatment with CA and
NaClO in the absence (A) or presence of 0.3% BSA (B). HuNoV GII.4 and GII.2 were treated
with CA or NaClO with the free-chlorine level adjusted to 200 ppm, for the indicated times. After
neutralization and RNase treatment, intact HuNoV particles were quantified by RT-qPCR. The
data are shown as mean + SD of the logio reduction in HuNoV RNA copy number. Significant

differences (p <0.01) between CA and NaClO are indicated by asterisks (*).

48 BSA SN OEHEMFE T COHEREKD HuNoV b 7IiZxt3 5 IEfEER

b MR EZ BT 2720 R Y TR ORI R AR E TR SO EE O R
ELTHBAIO A NVARNFLABRICHAW LN TS W | BEHEHE SRR 200 ppm O
WHEBAKIL, TNEIN03%DHRY T ho b LIHATF AfF/E FTH, HuNoV GIL.2
BELOGIL4 DT A)LAT ) L RNA = E—H% 30 57 LANIT 3 logie LA R 72 (Fig.
3) . —J7. EMEEFEIEEE 200 ppm 3 L TY 500 ppm @ NaClO Tli, Zh 6 DOHEEMINE
T2 L 30 EOMEL T 90%LL D 7 A )L 2k A5 A% 1T 787 L7=, CDC 4
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£ RIA4 20 THIRENTWAD L HIT, 1,000 ppm @ NaClO 1% = & G HEMTETE FIcH
WTH GIL2 #RIC% U TR R T A )V AR F 2 R R S 7253, GIL4 BRIk 2 %0 R
IR ER) TH - 7=
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Figure 3. Logio reduction of HuNoV RNA copy number after treatment with CA and NaClO in
the presence of 0.3% polypeptone (A) or 0.3% meat extract (B). HuNoV GII.4 and GIL.2 were
treated with CA (200 ppm) or NaCIO (200 ppm, 500 ppm or 1,000 ppm) for 30 min. After
neutralization and RNase treatment, intact HuNoV particles were quantified by RT-qPCR. The data
are shown as mean + SD of the logio reduction in HuNoV RNA copy number. Columns marked with

different letters indicate significant differences (p <0.05).

S BTG YL A L7 Ao TSI T A MR WK 0 HuNoV (2%t 5 /EM

HARBRBERL 2 1 0 HR S L QW 2 BREETH 3RO G M ST Y Cid, MG YR
TR L7254k L LT 0.3% BSA & 03%b Y UHRIMERNFAET 2 EBRZANHEIE SN T
W5, —JF, BREEHSTOR Y ik, v MEEY TR TO T A L ARTELERIX
0.5% RYU T N UAFAEF T T 2 _R&ETH D EORHPRINTNDE, ZNb DR
FHIREV, BB YLEREE 2 B L 75 T IS BT 2 Mt Rk D HuNoV (x4 5 1/EM
EREEL T2,

WFEEHE SR R FE 200 ppm O HLHE LKL, 0.3% BSA & 0.3%t Y UHRMERTFEE T & 721X
0.5% RY T K UAFEFOWNTHITEH HuNoV GIL2 BE W GIL4 O T A VAT ) A
RNA = E"—#% 60 53 LANIT 3 logio A BRI W72 (Fig. 4) Z O%hR1E 1,000 ppm D
NaClO £ Y HEN TV, L2vL72R23 5, HuNoV GIL4 [Z DO\ Cid, B BT 200
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ppm DO HIEFRE K Z FAWZHBAETH VA VA4 J 5 RNA 2 B —H% 3 logio L BRI &
B DI 30 UL EOERRFAMETH 72, 0.3% BSA & 0.3%Lt Y PHRIMERTFEE T
CHUE SRR K OWEBEE IR % 100 ppm (23 S 72354 . HuNoV GIL.2 D 7 A )L A7
J I RNA = B —%i% 30 23 BANIZ 3 logio A B Lz, —F . G4 RO T A VARG )
L RNA = B =D % 60 43I OEATH 2.37+0.29 logio 2 & EE V| 1,000 ppm D
NaClO & RIEDMRTH 72 (Fig. 4A) . WEBEE IR 100 ppm OHIEREEK % 0.5%
RY AT N AEE T CER S B 72858103, 60 RgftcDvA V2%7 ) 5 RNA 2 B —
DWW HIE GIL2 8 X OV GIL4 R TEIZET 0.64 £ 0.02 B3 L T00.96 + 0.20 & FRETH
ST, FOZFIL 1,000 ppm @ NaClO L 0 LI TV = (Fig. 4B) , 2115 OFER
D6, HHEFRFEIK O HuNoV (2% 2 NE(L/EI AL I\ T IR E
LTV, NaClO LV b EBNTREZAT DI ERRBIND,
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Figure 4. Log; reduction of HuNoV RNA copy after treatment with CA and NaClO in the
presence of 0.3% BSA plus 0.3% SRBC (A) or 0.5% polypeptone (B). HuNoV GII.4 and
GIIL.2 were treated with CA (200 ppm or 100 ppm) or NaClO (1,000 ppm) for indicated time.
After neutralization and RNase treatment, intact HuNoV particles were quantified by RT-qPCR.
The data are shown as means £ SD of the logio reduction in HuNoV RNA copy. Columns

marked with different letters indicate significant differences (p <0.01).
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R SE R FE 100 ppm O R FEFE/KEB L UNNaCIO 2 KT 2 VB E - I1X 7 V2 F 4
V&0 fEEE S, FFET A IEREE SR A TMB {EIC L 0 JIE Lz, ffERKIZD
WL, VATA Y, EAF U UBIOINE F A OEEMMIC X0 W SRR 6
DU, Ty, AbFd=r, afy, VOURTVE I Uigl &L OB TIX
WEBEE SR O IR O 722> 7= (Table 1 3 X Y Fig. 5) , NaClO Tidikhi L7293 CT
DT I B E OB I Y | BAEEEESRE N ESCHICRHBRUL FICE Tl L, 2
DOFERIL, NaClO 1 ZIEFF RN TR TOT 2 /B & ST 58, HIERBKIIEEED T
BRI T D 2 L ERIBT D,

Q 120.0%
& 100.0%
S 80.0%
3
E 60.0%
6 40.0%
® 20.0%
o .0%
2
= 00% 24
g 0 1 2 3 4 5 6 7 8 9 10
Concentration (mM)
------ 4 Cysteine - Histidine -G Glycine
---- ¢ Threonine « - Leucine <8 Lysine
-3¢ Glutamic acid ---®--.. Glutathione
120.0%
Q
< 100.0%
T 80.0%
b=}
@ 60.0% d
5 40.0% %
> 20.0%
>
' 00% & =
Er 2 3 4 5 6 7 8 9 10
Concentration (mM)
------ 4 Cysteine e Histidine -@- Glycine
----- ¢+ Threonine -~ Leucine <8 Lysine

X Glutamic acid

Figure 5. Effect of amino acids on the free available chlorine level of CA and NaClO. Amino
acids were added to the indicated concentrations with 100 ppm each of CA (A) or NaClO (B).
After 10-min incubation, the residual free available chlorine level was measured by the TMB
method [12]. The data are expressed as means of percentages of the initial free available chlorine
level from three independent repeats. Refer to Table S1 for the date with statistical analysis,

which includes the results from 15 kinds of amino acids tested.
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Table S1. Residual free chlorine levels of CA and NaClO after contact with amino acids »

100 ppm CA 100 ppm NaClO
Amino acids Amino acids concentration (mM) Amino acids concentration (mM)
0.1 1 5 10 0.1 1 5 10
Cys 97.80+2.98% 79.65+6.89% 25.9247.97%%* 0.14+0.14%* 54.18+12.05%%* 0.00+0.00%* 0.00+0.00%* 0.01+£0.01%*
Ala 105.37+4.80% 105.41+£5.67% 106.36+4.17% 101.974+0.87% 72.21£11.64% 0.27+£0.24%* 0.07+0.05%* 0.07+0.09%*
Gln 98.94+4.43% 96.14+5.01% 96.85+£5.10% 80.55+18.93% 81.48+4.45%* 0.75+0.82%* 0.05+0.06%* 0.05+£0.06%*
His 101.92+4.14% 82.21+2.82%* 35.40+5.42%* 10.17+£6.95%* 87.61+3.77%* 0.57+0.72%* 0.01+0.01%* 0.01£0.02%*
Gly 107.85+4.99% 105.70+7.67% 104.57+6.57% 97.27£11.17% 81.424+3.17%* 4.79+2.82%* 0.14+0.04%* 0.03+0.03%*
Ile 104.4543.00% 103.64+3.52% 102.334+3.79% 94.24+5.94% 63.42+17.36%* 2.5142.12%* 0.10+0.00%* 0.07+0.01%*
Ser 108.234+3.56% 105.90+1.29% 99.10+1.45% 96.15+£3.07% 81.68+1.68%* 0.50£0.15%* 0.20+0.01%* 0.16+0.03%*
Thr 99.89+2.77% 97.61+£3.80% 92.20+0.45% 92.18+5.73% 87.08+0.80%* 2.09+1.15%* 0.16+0.01%* 0.10£0.02%*
Pro 104.154+2.88% 105.06+2.68% 97.11+£2.79% 89.92+4.57% 75.61+4.35%* 0.00£0.01%* 0.00+0.00%* 0.00£0.00%*
Arg 99.75+£5.56% 103.66+3.09% 97.41£5.17% 93.93+4.12% 66.93+1.97%* 0.0940.01%* 0.10+0.03%* 0.08+0.06%*
Leu 101.18+4.77% 98.76+5.95% 95.12+10.79% 95.93+10.60% 84.15+1.07%* 0.8440.24%* 0.10+0.03%* 0.09+0.04%*
Met 96.67+2.39% 93.04+2.28% 93.30+£2.81% 92.85+2.37% 69.20+1.23%* 0.02+0.03%* 0.02+0.03%* 0.03+0.02%*
Asn 100.64+1.14% 95.52+3.29% 92.69+2.41% 89.20+1.81%** 81.45+1.11%* 0.08+0.06%* 0.08+0.04%* 0.10+£0.07%*
Lys 100.06+2.29% 99.26+4.07% 96.76+2.33% 99.03+7.93% 76.41+£1.03%* 0.06£0.01%* 0.04£0.01%* 0.02+0.01%*
Glu 104.88+6.22% 103.9545.69% 95.38+1.75% 96.57+2.95% 83.47+2.29%* 0.24+0.02%* 0.58+0.02%* 0.53+£0.09%*

Residual free chlorine levels of 100 ppm each of CA and NaClO were measured by TMB method after 10-min contact with indicated concentration of 15 amino acids.
Amino acids with high water solubility were tested. The relative percentages to initial free chlorine levels are shown. Marks (* and **) indicate significant differences from

initial free chlorine level at p-values less than 0.01 and 0.05, respectively.
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EE8

SR I T HUE R RIHHER TH Y AT T 2 FHEERML & LTRSS T
Wb, ZHETIZ, HHEFEEKIL NaCIO L RIZED 7 A L ARTE LR N 2 A7
T5Z LW TVWD M9, NaClo IT#HBMEDHEREAITHY . B b/ n A L A%
BT R —T T A NV ADBRGEICHER SN TS Y, L L b, ZORIEMHED
1 S 212 NaClo (XA & OBtz L0 2URICERBERIREME T 52 L b b
hTng 817,

T2 1T AV E TIT, HIERBK DGR T C b UEBER 3R R L & LAY 22 T8 (T HERT
L. 03%BSA A&l NIZBWTHMERMIZE M/ B A LAORKETA VA TH D
FaANY IANAERENT D2 EEEE L TER M2, 2wz, @R
b b a v ARG EE OELHY) TIH Y SN RERTOEFEICHE L TW\WDH EE
ZATWD, LLARBRL, B M/ a AL ADRET A VAL L THBERIOZRMREEC
HOONLERa DV TANA TR BYTANART 2T 0 A )V ADHEmEAIRS
PITZENENELRD B R o VA NV ADEEZMEE OICLER D EZ X HNTND
1038 U7 o TAMFZE I, e E IR EBE O LV /38 L7 GIL2 38 X O GIL4 DiF
LTI N—TDRTHEe b/ v TANAE G, BHEEBRKOART A VAR 5 RTE
W BRARREE LT, B R B 7 A L AT TIIARTZEE M £ VO 72 ik e E B R A3 )
AT&E =, ABFZETIE Nowak D OHE 1V IZHEV Y, RNase ZLEE & RT-qPCR 5%
MADEEFECL Y EERERRKOE b v oA L RIxT 5 RIE R E T, R
FETBREV ANV AR T L VEH LD A VAT ) A RNA 22 2ICBRETHZ LI L
D, EFRRVANARFEREFAET 56D TH D,

RRAEDFERE, AR AT O NS NI T, R IR EE 200 ppm o il FE 7K
Ik h /a7 A NV ADGIL2 B X OGIL4 ¥ % 557 LANIZ 3 logio PA_EJs/> X #-7= (Fig. 2A)
ZIEI 03%D BSA, RYNXT b LAIRZF RAZIINLT2KIETEH, RS
IR 200 ppm OHEERFEKIZE b/ v 7 A /L ZAD GIL2 3 X GIL4 #£% 30 53 LANIZ 3
logio LA B> &7, —J7. 200 ppm F 72 1% 500 ppm @D NaClO % W\ CRIBED frFt &
Tt MR, AHMITEE T TlX 90%LL ED 7 A )V ARLT-H3 71T LTz, GIL4 #RIZ DWW T
X, ZH 55T 1,000 ppm @O NaClO C 1 BFRJALEE L CTH 7 A L A4S ) L RNA 22 B
—H DWW 1E 1.20 logio FREEIZ & EF » 7= (Fig. 2B B X W Fig. 3), e G RBE/KIT
AHEMAFE T TIENaCIO KV bt b/ v oA L AT 2 RERRITEN TW D23,
Figure 4 T/x L72 & 2 ICABEW) & AR S T ClrIilFEREE 3R 200 ppm O HiE LK T
HUAINVAT ) LRNA = E— A B IR LIS E TR S8 512133055 LA D ALE]
MLETH D, Lo T, SlEFEBRAKZEYTE RO b/ v oA LV ADORE A
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BT 2 & Tid/e < | BERBUGIZR O TIXMEYOfF 2 AN 7o Rk R~ = =
T IAZHE > TERLNIIRE L2 R OBRBERHEICE T & Th 5, BIREWEIZ, diE
FEEKE NaClo Dt |/ v A NV ARNEAAERIIRET 2 R BIIA D OFEIEIC LV 72
WFRO B AL, HHEFREAKILBSA IC L 2 EFELZITRT <, NaClO (TR Y <7 | 0K
THXFZDOMEL LV ZTRTWEHARH D, 2o ORI, HREZFEEEK & NaClo
EHE S D RO IE VR D Z L AR LTV 5,

G B K O AEWER N AW & - THEZZ I WELH 2 R4 5 7=
W, MK & NaClo ZZ 24 0.0 mM 225 10 mM IZFRHEE L7-4FE7 2 ik LR
AL, EEHERIREOEB 2T, TOME, NaClO BT XTO7 I /gL LT
WEBESR SRR EE DN RO T 2 DI~ fERBAKIZ AT A v e AF VB X
W IWEFF 2 EIRA LTGEI O HERER SRR O 358 b v, SRR KX
BRI B & ORIEYEZ R L, ZOMEED NaClO & ik U, diEREK S G
BRI T CTH AL E L THRIMAEYIENZ R TE 2 - RTh oL EADND,

Hatanaka O (%, #iMEFEE/KIT 0.5% BSA 777E N C % Campylobacter jejuni Z 551
BBTHZLH2HELTCND Y, ZomCTid, HEHREER/KZC. jejuni ®7 7 2 DNA
WXL CTRBE 52T, IS VB OBEEEMZ R LTI &G ZOREEEIT
AT HIE IR B o R BEEOBEMEER CTH 2 Lt LW D, R SUiET — & % foilk
LT3, 200 ppm O TSR ERKIC K 2 ALEE#% IZ RNase LER 21T o> T2 6
BlETHE b/ oA LAY ) 5 RNA O B —%1%, RNase LFE 24T - 7= 8A 12~
THI1.8logomi< b, TNHDZ Lnn, HIERMAKITIE F /v uALVADS ) A
RNA Z 035D TIXRL, VANAAT Y RE NI EORFEDT X J BEIZx LT
FInT D2 EICi D A NVRRFICHEEZBEX DD LHEESND, Ba Tk, Bk
LRI T U U LARHE (ASC) DOIMLIEM 2 5 E7- DG MEReETE & L CHER Mg
£Z7¥Hn (ClOO) ZRIELEY, 20T VNI FHROFEERELETH Y |
MO TEHMOT I HNThDH, HEEHERKIT ASC ZFHERMEFIR CLEl Lo Hiis
FTHDZ b REANZB T LTI T & DB HEMERIC 5% E
HHOTWDL EEBERZ DI, SEBBRFEZED L TETH D,

Rachmadi H1I~ U 2/ v U A )V ABRER~OHBIRFFIC LY | EEZEST 5 2
EEWELTND N, ZOWBEA~OEZEDOIRTIZ~AF— T R¥ T E (VP2)
A— R8T 7,280 FHOHEERICL L7 I VAR LEELTWDS, L
Do T HBRMHBAIOE b/ a7 A )R T D5 REERIZ A NVASF ) DREET
372K BTV R Z R BISH T DEMHEERICHRT 2D TIERWNEZEZTVD,
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AW CITHHFERAKOE N 7 a4 LRk B ARIELAEF % . RNase (LB 1C
FBAF LT A VA ) I RNA % RT-qPCR TERT D HIEIC I VI L=, ZDOFET
FEFRTANARA LN RV BEEZ T oA VAR 2K L CTERT 2 Z
EMTRETH D, B b v U AL ZADOEEHIIL A W TG EBR R DL STV e
728, HE S TIE RT-qPCR IENA Y A L 2 ¥ & E BT DN R HIETH D, Ll
7N, BRI K A MPRFLIZ RT-gPCRIEIZE VWV EE LI N/ n U A )V ADYT )
2 RNA O 2 B — O 3 & MO I L s oE L H 5 2, 20
Costantini 5 DFE X Tk, 50 ppm OIFFEEFRIC L > T b/ B U A LV ZAOBEGMETES
(ZYH 2 L7275, RNase #LFE A 1T 720 RT-qPCR {ETITA Y ED 7 A L A7 ) 1 RNA 3
B EhTnd, ZOZ LiE, RT-qPCRIEIZE D7/ A RNA O a2 B —8ERTIX, ¥
mAlOE b a v A VAT D ANEEES) Z i/ NEEA L TV D ATREME A RIR LTy
5o W4, B MEEANLT A RERWEZE F a7 A L AORERE IR GL 5258 2 235
BEND, W OPDOWEEAOE b 7y A AT D RBGEEEH ST
22 Z Db MNEFEANT A RO ERR IR Crdie < EEA ORI
ELTTHEE(L SN TEW R0V R AKOE N/ 0 U A NV ARELA B =X L&
ONNCT DD DENRFETHY . 4%, RFELTHWRFEZTEL TV,

Vi b W SRR KITEIFE FICBWTHE R/ B U A LR EHRICAREFLT
&%, ZOREMITAEDREER T 2RI R FOSMEISER T 5 LB 2 b b,
FHESRRK D Z D £ 9 7@ RMEE, b MR TER SN 2R OHR AR TH 572
FCh< | MBI LDBEFEEEZIKRET 2, 4%, HRERBAKDERBIGOE AR T
DGR RICEBNT 5 2 LB HIFFCX 5,
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