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Development of an Ethanol Product Effective against Feline _Calicivirus,

a Norovirus Surrogate, and Various Microorganisms

Yuichi KUMASHITA'*, Yumi KATO?, Kazuo TAKAMOTO',
Taro FURUTA!, Osamu NISHIO?, and Hirokazu KIMURA®

! Biochemical Laboratory, Saraya Co., LTD. 24-12, Tamate-cho, Kashiwara-shi, Osaka 582-0028, Japan
tSales Management Dept., Food Safety Dept., Inspection Sect., Tokyo Saraya Co.,LTD.
1-25-8, Higashishinagawa, Shinagawa-ku, Tokyo 140-0002, Japan
! Infectious Diseases Surveillance Center, National Institute of Infectious Diseases.
4-7-1, Gakuen, Musashimurayama-shi, Tokyo 208-0011, Japan

We serially assessed the germicidal effects of ethanol (54%), didecyldimetylammonium chlo-
ride (DDAC, 0.1%), and alkaline substances (0.2% NaHCO; +0.1% EDTA-4Na) used individu-
ally and in combination against various microorganisms including feline calicivirus (FCV), a
surrogate for norovirus, and bacteriophages. Ethanol/DDAC/alkaline and DDAC/alkaline

- were the most effective against FCV. On the other hand, ethanol/DDAC/alkaline and ethanol/
DDAC were the most effective against vegetative bacteria. DDAC/alkaline was effective
against FCV but not against Mycobacterium terrae. Ethanol/DDAC/alkaline had broader ger-
micidal activities than did individual and dual combination of ingredients.

(Accepted 27 September 2007)

Key words : Norovirus (/ @9 4 s X)/Ethanol (x ¥ » — ) /Alkaline (7% Y&/
Bactericidal activity GREEIEHE)/Virucidal activity G& 2 1 VR {EH).
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R FCV ORNBLICBENTHY, 91 VREEL
BEMCHERINIEERROHEEC, TOLH
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B BEd AEEAEREERGT LD THRET %,
e, BESICBVLT FCV ORE{LAlIZXT 2
RN/ o9 A VRORBEFE L EDORERIES
DIRBBREIC I > TS Wz, BRI BV TR
2HEHED/ NI F VAT 7 —=YIZDOWVWTH FCV &
GO % ER L 12,
x B A &

1. RBREROHAS
BASRSELT, =9/ -0, HF4 v RKE
BHBXUTVH VEIERY, Cho0BMBLY
HAEHLEICO>WVT, Table 1 IKRLEOQ~DD
KRB AARIL 1, 1B, Th VPEESTO,
OBLUDIc>WTE, 7z vBEHVWTpH %
10.7—10.8 DEBICARE L 72,

2. XYM VR, BEMRRS SUCHEREE
HERICHWI AR, EEME MEBLY
BEALTRLI,
1) #5102
Feline calicivirus F4 strain (FCV)
EFEAFRFREFEGRFEHER ERFEMH
Btions)
phage A”
phage B*
phage A BX U B i3, MIITEEA ®H5&E
SHE B EAEREHE (nite) O MS2 BL U ¢X
174 & LTAF L CHERICHW D, HEE TR,
BIEL SBID 7 7 — VIt AN b > TL I ED
B H -1, BHEEET, ThoD7 7 — V05

*

Table 1. Composition of test solutions

Solution Composition

ethanol (54%)

DDAC*® (0.1%)

alkaline agent®’

(0.2% NaHCO; +0.1% EDTA"-4Na)
ethanol + DDAC®

ethanol + alkaline agent®’

DDAC + alkaline agent®’

ethanol + DDAC + alkaline agent®’

0060 000

) DDAC: didecyldimethylammonium chloride

® EDTA: ethylenediaminetetraacetic acid

¢ pH of the solution was adjusted to 10.7-10.8 with citric
acid.

-179 -

BHEEhE

ETETVWHOLIY,
UB&EFELT,
2) BEHRSLUBER
Crandell Feline Kidney-cell line ATCC CCL-
94 (CRFK ##fa) <FCV>
Escherichia coli NBRC13965 <phage A>
Escherichia coli NBRC13898 <phage B>
3) HEHMEE L UVER
Escherichia coli ATCC25922
Staphylococcus aureus ATCC25923
Staphylococcus aureus ATCCT00698
(MRSA)
Pseudomonas aeruginosa ATCC27853
Mycobacterium terrae ATCC15755
Bacillus cereus IFO3836 (fg+)
Candida albicans ATCC10231
Aspergillus spp. (BRESBEMR)

CITRENENABL

3. FCV R"iE{LH B

TNy adEiEA — 7uE (DMEM 55,
Hok®IEE) 9 % v YIafFmE (FCS) LU
Smg# vy <Ay rERMLTCRFK filax
EEL, THICFCV 24547, UTOFIE
THEE L 1o, BRI A )V A RTFEREIA,
36°C 1 B:Rl, 5 %CO. BT THE (BRE) <
1%, OPTI-MEM ##1 (GIBCO) %MZ,
BT 3 HREIEE Lc, T RMREEHDR
(CPE) %2 L%, 50mL EREICBEXL,
HRERMBREBRORLTYA VREBESE i, &
D%, 3000rpm TR LOSBEEL, EE%([E
LT, ~T5°CTHREL, 74 VARFREL
7o

SRERIEI00 L i 4 b R{RFHE100 o L %00
L, 308, 19B8LU52MIEAEK, OPTI-
MEM E#icHRL, fERZEFELsE, O
B, BN CRFK fific ki IHBHEZREL,
YEAR# 100 1 L %30mL OPTI-MEM = Z:4n
(#9300£5F/FO L1,

D%, FRAKBEFRL, %Bwell 7L — T
EHELTBW: CRFK filgic#ER—E L /1o, BER
D7 L —b%36C, 5%CO.&ETFT3HMEEE
HL, TCIDs %&k®», MREHELIY A VR
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DRDEETRE LT

4. MBS LUVEHICXTIRED

Wik 74 3 /E(BKEE)ICE coli, S
aureus, BX U P. aeruginosa ##RE L, 37°C
T 18— 2405feliR & S BEL, BRI L/,

M. terraelC>WTIE, 7Y tto—LA by 2
TRIEL, v~ M a7 ox (BEAFTHE cHE
L, 35C T 1AMIRESEE Lk, &5,
EROEMKIOO L % 1 %/NIEH (BRE{bET
¥) ICHREL, JTCT2AMEE L, BEL
7z %2 B I L, Middlebrook 7H9 Broth
(Becton Dickinson) (&S €72, D%, 30
SREEEHEEL, ERE B € TEHABRICH L
120

B. cereus DiaFi3, 74 3 vEXREM (MK
743 EMUCLSBDIERK (V7 =TIk .y
F Uyoty) EMAfSD] T1ABRER,
Beeby S OHEVICHE > THREIL, REKICHS
Lo THAB0CTIONRIMENL, KEMEE
RS & TIsERE LT,

C. albicans ¥ X U Aspergillus spp. DEE I
7 b7 F R b o - REREM (HKEE) ©30
°C, 48~T285f3E&E L, 0.1% polysorbate 80
B [/ =4~ 0T-221 (AAMAE)] =B wlE
XU 7z Aspergillus spp.iT2> W\ T BN,
BEH —E¥THBEL T,

FAER M 4.5mL ICE®R0.5mL &L, 309,
18 LU L SEERASE 1, fEA%, 0.5mL
R0, o LHHABELTEW/45mL o
FOFIE# [ 6 % polysorbate 80 8L U 2% K&
Ly F vER FOERETE] wiismL, fEH
s EcE, AEBEKCERERERL
M. terrae iZ oW T, Mycobacteria TH11 &
KEEH (Becton Dickinson) 2 HWTERL,
2 HRIEEE L, TofoMiEIc VT, T4
3 VEREMICERL, UBREELL, C
albicans ¥ & U Aspergillus spp. ic 2> W Tid#
TRFTFR o - RBERBHICEER L, 48~T2
BREE Lo, EER, 39=—# (CFU/mL)
ZHRIEL 720

L. 308,

—19 —
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5. XJFUFT7—CDFRE(L
BEFEZI0mLEEN ) vy —v T4 3 8t
H(BKEEE, TSB)ICHEEL, 37°CT—RR &
SREEL o, BEBK%3000rpm, 1053RE S
L, EdelREL, EHE%10mM MeCl, A%
KRB L, REKTHERLL 7 » — VIRER
0.1 mL ¢BEFEKO.ImL #BE&L, HBRENT
ST CTCANMIBGEs 1, #DH%, 4dmL DL
TV =Y T A3 VEREREH (TSB 120.75%
DEXKREMA Iz D) ZHML, AN THWE
IR, Soh UDERLTBVWANY 7 b
v — P EREH (TSBIC1.5%DERKAEMA /-
D) KEREL, B € TITCT—RatEE L
foo BEER, 77— 7 ORI NI v —
VIiC TSBEMIAZRIL, 2 v s —VBTERRE%
By, ®LECEIL 2, 1000rpm, 104>
O BEL 72k, EEEBINL, 77— YBRERE
L7 _
SHERHE0.9mL 1< 7 7 — URERKO. ImL 27
198X U b aREEHE 1, EH
%, Z00.1mL ZhfIFEK ImL IimL ¢
TER%EIL ¥, BEKTEEFRL, COF
0. 1mL & BEEK.ImL 2 RBENTERS
%, 3T CTANHEHEL o LILERIBOEM
THEE%, 77— 7% (PFU/mL) ZHfIFE L1,
£ B # B

1. D4R T BRELNR

Ty /=, TUHIVYBBLIUOHF A+ 5
EWH (LT, DDAC) A HEHAMK & 3 5 HEr
O~® (Table 1) @ FCV icxtd 3 RiELzhE
% Fig. 1 1R L7, DDACBL U7 s ) E
ARELEZFOBLU LY/ —i, DDAC BL
U7 A VBD 3D EHAEHLERFROTIR
YER®%IOWRIT, FCV O v 1 )b R BRGL{H %99.9
ULl ERD &, K, TH/ —NBLU
DDAC 0 2 2 BL&%® T}, ER% 1 o<
13934% D A WRARBRRHORD LR SN T,
REGNECHRIIE S0 - 1205, 5 HfHE
A% TIE99.9% D v 1 V2 BLEOR LR SN
720
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Fig.1. FCV inactivation by test solutions.
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BhEERs

FRENEBORTE, (RIS BB VE
Bk L, S5HBIER®IKEIy / —VBLUT
WA YE TR EORBEMmOFDAR SN
7S, 1 SFEOERTCRAEZBHRRIEBSNT,
#512, DDAC 387 1% DRRGH DR LA 2
Nmotz, LL, Oy / —ic7Iivh Y
WEARINLIEEB LUO®D DDAC T VA
VIE AL 1284, ThThBEHBORS L9
b ANWREBMDBDIBKEL 720 THUE,
4/ —wBLUDDAC ® pH % 7 V4 Y fHIK
WEL S| BIET, #hENBRED S, J4
WRADRENBESEL 185 EREE NI,

Ny FYAT - VIKELTR, TRTOHEHA
EORICOVWTREILTWEWAS, T4/ -,
DDAC 8L U7 H JHED 3k DEEHRD
3, SOMPREER%, 27y — VEBRUIER
AL T cAELL 72 (Table 3),

2. HE - BERICXTEARENERE
Table 1 iZ/x L HEBRKROME ((8F) BX

Table 2. Effects of test solutions against bacteria

Initial count

Log reduction®’

Organism  (logCFU/m}D) 2::; Test solution

two trials @ ® @ ® ® @
E. coli 8.72 30 - - 1.36 - - - -
8.40 60. - - 1.50 - - - -
300 - - 1.77 — — - -

S. aureus 7.32 30 - - 0.00 - - - -
7.65 60 - - 0.09 - - - -

300 - - 0.02 - - - -
MRSA 8.72 30 - - 0.96 - - - -
8.30 60 - - 0.45 - - - -
300 - - 0.50 C - - -~ -
P. aeruginosa 8.72 30 - 0.27 3.08 - - 3.96 -
7.90 60 - 6.02 3.33 - - 7.05 -
300 - - 3.42 — - - -
M. terrae 7.95 30 637 047 000 -~ 629  0.29 -
7.45 60 6.12 0.59 0.00 - 6.17 0.44 -
300 - 1.10 0.10 - - 0.99 -
spore 3.00 30 0.28 0.14 0.40 0.31 0.32 018 . 0.30
(B. cereus) 3.00 60 0.37 0.19 0.47 0.34 0.40 0.35 0.42
300 0.31 0.15 0.43 0.21 0.30 0.68 0.25

) Log reduction = log (initial count) —log (survival count)
Log reduction values in the table are the average of two trials performed.
—: Bacteria were not detected (less than 10 CFU/mL) in both trials.

— 920 —
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Table 3. Effects of ethanol/DDAC/alkaline against
other microorganisms

Initial count

. (logCFU/mL Time .
Organism or logPFU/mL) (sec) Log reduction
two tnals

C. albicans 7.98 30 -
6.30 60 -

300
Aspergillus 6.85 30 -
Spp. 7.60 60 -
300 -
phage A 9.11 30 -
7.88 60 -
300 -
phage B 6.43* 30 -
60 -
300 -

»> - Only one trial was performed
—: Org_anisms were not detected (less than 100 CFU/mL or
100 PFU/mL).

CEHEIXT 2REDREA ., z0ER%E
Table 2 BL U 3icixl e =4/ -, DDAC
BLUT A VPED 3N EEES LEROTE,
O REER®R, MERTFERKRL, 2TOoXER
MES LUCEESREINLE B, SVRER
Bhrdohi,

DDAC 8L U T Y PEOEEERO®I1F FCV
KB TH - 72h3, M. terrae \oxd 3 5hR 1355
{, 1, P. aeruginosa D@ T 5 DiZ, 5
DEOERENEE L, —F, 2§/ —B&
U DDAC OEA&F@® FCV icxtd 2GR0
REHRBIENS DD, £ TORERMEA30
WLRICRBE 1,

T4y — VBT, M terrae ¥R EH 3
DI 5 DEIDIEBBLETH LA, 0¥
DOIERERITHE BB I NS -7, DDAC
B3, E. coli, S. aureus 2L TRBRIT
H o105, M. terrae Xt LT 5 ABHERE €T
HFREZIRIIEL, P. aeruginosa DRI H 5
ﬁ}Fﬂ@{’Eﬁﬁfﬁf\ﬁ’C“b st TV VHEBMT

, SRR L2 TORICHLT, 13EAEHK
%xﬂ%ﬂifg?ﬂb SN -1,

B, B. cereus DAFIcxtL T, %EH%GJ(‘I
LTROEDTH > 3IENFRERVTS, 3

ERIBFHRIED SN h - 1,
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Z =

EEoI}, ChET, BTNVAMVPERSUK
TNIA—NVBIUOAF 4 VRREBRIET VA I
KT 52ET, /7ao14VxREELTHW:
FCVIREHTHA I EA2RELLY Y, TCT
BERBHORESE LUSHTAIEE2EZ, &
DBMEEMEICBIT B Y 4 LR DEREMEYNT
THFIMEERE Lz, T7b5, pH 257V
B ), ERYIGRA BOBLUT) iid L
WKy, —IWEBEAMBICARBL, 151+ %
BREXNEZEES LI, FhoDHASDHEICOWVT
BEBLU YA VARNENREAETE L 72,
/oA NI NE TALRICEENTER
ot EMUAY o4 V2B FCV %
RE L L THOIRE RS — I Thh T
Xtio TAVHDEPA TR/ ovAvza{E&
LTFCV ZRHWIAELSEEBR BT L TE D,
fHlaEtoFEMIc LD, 3~ 4log LIRS
Bodhid, oA VRFE L TEMTHE LS
nNTWw3Y, KEBRICBVLT, =5/ -,
DDAC 8L U7 h VYEBED 3ERNEEEDIR
FCV iz36f L T30 T $99.9% L1 _E o Bigeffh
BOMREONTEY, EPAREIRBS LbdbYE
3L, +NERTHBIEAERLTVS, LL,
EBICZ DN T 2 MEY O RBRSEMENE LT
HBHERVZIRY, TNFET, /ovvfIL2EE
BEREFRIE b ET v 4o TICLBERICBL
T, /994N RRBENFTIAIVRPNI T £
77— V&0 bRMIEREES MY v sicxf L TR
MO E WS EEY D H 5, EIKRLTEER
B FCV 2HWIEE, R4 914k
D HI/FIESTFTVE VL HSEES Vb B, Thid,
FCVA/ovA 2L bIREEREEF MY D
LEHEFARIOHT 2B TE VAl FEtE A Rk L
TWb, #IC, AFRTRINSHMELEZEEL,
HEEIER ST 2B, 2 vyFouA
WAOREELTECHVLONTWVWS MS2 B&
U X174 7 7 =V L THBREIT > 1239 T
HBD, D7 7—ITHBIEIHEAL/DT,
L%, HOHTMS2BLY ¢X1T4 77—V
ARAWTRBRATOMNEND 5, I biT, EFR|
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xRS EOED 9 4 VR H>WT b#RET
TEHENBEUENHLEEZONS, E6IC, &K
-T, NELERO=ZRTEEME T/ no1 v
2 & AHIREHIR L / o9 A VX OIESEDHER
HohbIENREYINTEY, EBic/ o9
A WREROICRE LRI X MR b AlFES 18
Ao

—HICHEBRIE LTRAShTWE L ¥/ —
WEIKIP A F 4 v RREEHRBLETHERNE / o
TANADE I v o —FEE S OEKE
DY A WA T ANEIREE BV &8
WHEIOQTWVSE 'Y, APRIKBV T, ¥
/ — B XU DDAC BT i3 &S WABI LRI
Bohiho71chs, oD pH 27 0H YN
Y7+ 4B ETFCV ORNENENZL S
EWRENT, TOEREIEESHLENCIT-
PERE-HTE" Y, ThET, W{O20DY
AWAICBWT, pHET AV ICKEE, o
A WREERT BH TV Ky v BBSREN
BLEMRESIVEINTVEIEDNS, 91
ZDORNE T vH YVESKELLESLTED,
TUAVICEY F X = CRFIF T A W ZIKL
T, ¥/ —dHB0idHhF 4 v RREREVEH
EHBEZETEOENY A NV ZDANELZHRHE
ohictEZ 5N 5B,

MEICLTHE, =%/ —VBXUDDAC I3
BT ABE, HET FUKEB L CRIREIC
S LTHRENEMNRE SN, LML, INETRI
L DHEMND B L H i, REVWEOP TR
bERNCHT ISRV EEbN TV A5
BT, =4/ —vBTsENRSh
7255, DDAC RRBEAEREDNRAZRI M-
foitv o F it ¥/ -t DDAC 2HAS
biss, =5/ - WVEMIDOEYDTH- 1,
Thiciz, 7 ¥4 v ZRERORYE ETBEOE
ENREb->TWEEEZIONE, W F4 v RRE
FlEBEH LR RFHALERKRIICTE L, M
FaRNICEB L CER Y v Bic B EBARIF T C
ETEIMERT 3 EZELONTVAME 1Y)
B MR Ic R R IIBE A S BICET Y, B
BXUOT ) B eRD, hF A VRBRE
HEDHBRI OMIEANDREEZHET 5%,
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FrERsE

L7ch$->T, DDAC B c3SIRS/SNEH» -
lEEZONSE, LpL, THa—EEERICH
FA v RERERE RS BE&E, 7o -
WOVEH THIRBEE LB CEEE KT T /-
B, A F 4 vBRERASHEENICESL, §E
g vRIBIERTEADT, 5/ -k
DDAC ORIt L DR LI EEZ SN 5,
CDEHITIANABLUHEREOESEHREY
KT AMBEMKkL2ES, T8/ -0,
DDAC BLUTH UHED I3RS EEBEES LT
BRIFEBICEITHEEEL SN 5,

51, INFET, /oA VRKBENTHA
BERE L THEIhTWS, REBEREF MY O
L8N, 2BEAYESERII L ERE
LG ED S, IS EHEDLE o ARERIG
RIBERmMOMAEYIERAREIEECERTH S &
EZ 5,

A,
aff}

=4 /= (54%), DDAC (0.1%)BLU7
A B (0.2% NaHCO: + 0.1% EDTA-
4Na) D IS D ETNETNERBS I Zhn 6 DH
HBEDLBILOVWT, FCV X074 77—V
PEUEEREYICHT AREB LUK A LR
EHERET L., TR, wihd, HEaT
IRENTH >7c, 3D EHAEDLESL LI
b, Bl 2l olsabEIclENG L,

Table 4. Summary of biocidal efficacy

Test solution

Organism 57655 @ ® ® &
E. coli ® © x © ® © ©
S. aureus ® O x © ©® 0 ©
MRSA ® © x © 0 ©® ©
P. aeruginosa ®© A x © © A ©
M. terrae A X X © A x ©
spore (B. cereus) X X X X X X X
C. albicans NT NT NT NT NT NT ©
Aspergillusspp. NT NT NT NT NT NT ®©
FCV X X X x 0O O 0
phage A NT NT NT NT NT NT ©
phage B NT NT NT NT NT NT ©

©.0,A\: Organisms were not detected after 30s (©), Imin
(O) and 5min (A).

X: Organisms were detected after Smin.

NT : Not tested
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Detection Assays of Norovirus Genome Using LightCycler®

Yukio MoriTa*! T Masahiro Fujita*!, Mika Sarto*!,
Hiroyuki TsSUKAGOsHI*!, Toshie HosHINO*!, Masahiko KaTo*!,

Kunihisa Kozawa*!, Osamu NisH10*? and Hirokazu KIMURA*?

(*'Gunma Prefectural Institute of Public Health and Environmental Sciences, 378
Kamioki, Maebashi, Gunma 371-0052; ' Corresponding author)
(*?National Institute of Infectious Disease, Infectious Disease Surveillance Center, 4-7-1
Gakuen, Musashimurayama, Tokyo 208-0011)

In 2003, the Ministry of Health, Labour and Welfare in Japan presented the- official
assay using ABI PRISM 7000® for the detection of Norovirus (NV) genogroups 1 (GI) and II
(GII). We have recently modified the official assay and, using LightCycler® PCR equipment,
have developed the “L.C ¢cDNA” and “LC One-Step” detection assays. These two assays en-
abled detection and quantitation of the NV genome within 6 hrs using the LC ¢cDNA assay,
and within 3 hr using the LC One-Step assay. The primers and probes used in both assays
were identical to those used in the official assay, because there are no idiosyncrasies be-
tween them. The detection limits of our assays for the GI and GII genomes were 10 copies/
5 ul. Results of field samples using both the LC ¢cDNA and One-Step assays were the same.
In correlation analysis between log transformed genome copy numbers of the LC ¢cDNA
and One-Step assays, fecal samples from food poisoning cases (n = 27) were y =0.9627x —
0.1034 (R?=10.9888), and patient samples from a hospital (n=22) were y=1.0064x — 0.3473
(R*=0.9610). Utilizing LightCycler® PCR equipment, our assays detected NV GI and GIL In
particular, the One-Step assay could detect within 3 hrs; hence, it is a very useful laborato-
ry technique for the detection of NV from field samples.

Key words: LightCycler® PCR equipment, Norovirus, One-Step Real-Time PCR assay
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LC cDNA &3, QDEEICEE U TiED S RNA %1

Hi#%, DNase MLEE, RT RIG%2EML, B5ht cDNA
%5 7L — Mt LT, LightCycler® FastStart DNA
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567T1) B L UGIIEE#DNAWI 7 5 4 v — COG2F &
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Table 1. Nucleotide sequences of primers and TagMan probes used in this study

Geno/groups Primer or probe Nucleotide sequence Position Sense™
Primer COG1F 5-CGYTGGATGCGNTTYCATGA-3’ 5291° +
Gl Primer COG1R 5 -CTTAGACGCCATCATCATTYAC-3’ 5375 -
Probe RING1(a)-TP 5 -FAM-AGATYGCGATCYCCTGTCCA-TAMRA-3’ 5340* -
Probe RING1(b)-TP 5-FAM-AGATCGCGGTCTCCTGTCCA-TAMRA-3’ 5340° -
Primer COG2F 5'-CARGARBCNATGTTYAGRTGGATGAG-3’ 5003" +
GII Primer ALPF 5" - TTTGAGTCCATGTACAAGTGGATGCG-3’ 5003™ +
Primer COG2R 5“TCGACGCCATCTTCATTCACA-3’ 5100 -
Probe RING2AL-TP 5 -FAM-TGGGAGGGSGATCGCRATCT-TAMRA-3’ 5048 +

* Position number of 5’ end on GenBank accession no. M87661 (Norwalk/68 virus).

x

+, virus sense; —, anti-virus sense.

** Position number of 5’ end on GenBank accession no. AF145896 (Camberwell virus).
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Table 2. Component of Norovirus Gl or Il by LC cDNA assay and LC One-Step assay

Geno/group Component and concentration LC cDNA assay™ LC One-Step assay’
) Volume Volume
Gl H,0 6.6 ul 26 ul
25 mM MgCl, 2.4 pl 4.0
Primer COGLF 10 mM 1.0ul 1.0 1l
Primer COG1R 10 mM 1.0 ul 1.0l
Probe RING1(a)-TP 2 mM 1.0 ul 1.0l
Probe RING1(b)-TP 2 mM 1.0 ul 1.0ul
LightCycler® FastStart DNA Master HybProbe 2.0 ul -
LightCycler® RT-PCR Reaction Mix HybProbe - 4.0l
LightCycler® RT-PCR Enzyme Mix - 0.4 pd
Template” 5.0 ul 5.0 u!
Total 20.0 ul 20.0 ul
GIHI H,0 48 ul 1.6 ul
25 mM MgCl, 3.2l 4.0 ul
Primer COG2F 10 mM 1.0ul 1.0 ul
Primer ALPF 10 mM 1.0l 1.0 p!l
Primer COG2R 10 mM 1.0 u! 1.0 !l
Probe RING2AL-TP 2 mM 2.0ul 2.0ul
LightCycler® FastStart DNA Master HybProbe 2.0ul -
LightCycler® RT-PCR Reaction Mix HybProbe - 4.0 ul
LightCycler® RT-PCR Enzyme Mix - 0.4l
Template® 5.0zl 5.0ul
Total 20.0 ul 20.0 il

* Sample for LC cDNA assay is cDNA, and sample for LC One-Step assay is extracted RNA.
™ Cycling profile for LC cDNA assay consisted of 95°C for 10 min, which was followed by 45 cycles of denaturation
at 95°C for 10 s, annealing at 60°C at 25 s, and elongation at 40°C for 30 s.
** Cycling profile for LC One-Step assay consisted of 52°C for 10 min, and then 95°C for 30 s, which was followed by
45 cycles of denaturation at 95°C for 10 s, annealing at 60°C at 25 s, and elongation at 40°C for 30 s.

{co\WT, LCcDNA #& LCOne-Step a2 EMEL, M@
HEOBREELE L. e, AhEB X URMERE
BAABOETABRAIATVALYD, FHlgDihA
{E 4 RBERREE 9 ml © modified D-MEM ¢, &
ERRBERI M OPBS(—)THBLLOON S
QIAamp Viral RNA Mini Kit (QIAGEN) 2B\ T
RNA i %17 - 12.

HREIUEBE

1. LC cDNA i&& LC One-Step i&ICE133 GI, GII
ORI, BRI - RERAES S URER
R (Fig. 1~4) .

LC cDNA &8 LT LC One-Step 12 3 GI 5 5T
IZ GII 2% DNA O80EsiIgMR %, ThZ¥hFig. 16
XU Fig. 2 icR L. WiAHELE bic GIIEHE DNA Oo#
HAER GIEBEDNA DFh s ~NEEEZRLEL. &5
i, LC cDNA #i3 10’~10! copies/5ul BEDOF v 7
V- b DT RTOENEIBIFICER L. LHL, LC
One-Step ikid 7 ¥ 7 L — + DIEXE DNA BN EDT 3
e THOEMIR LC cDNA D h E MBI L ER LT
Wiihs > fz. LC One-Step &ETiH+ + 5 ) —NT
RNA X » RTRJE T cDNA &5%#%, PCRIEIE%AER
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T 5129, RIGEZEHS PCR BIigBilbahTwiznig
ENARRICEET b0 LBbhi.

WHEICLBGIBLUGIEEDNACKRER%E
Fig. 3 8L U Fig. 4 1Z/R L7, LC cDNA #0D Gl 1%
DNA OWER I y=—23.6922x+43.406 (R?=0.9994),
GII{EH DNA ® # h i3 y = —3.4097x + 38.810 (R?=
0.9912), LC One-Step D GI #2%# DNA OREHRE v
=—3.5495x+40.715 (R2=0.9978), GII #Z# DNA @
Zhid y=—3.4502x+39.250 (R?=0.9932) TH - 7.
WAERBITEGIBLUGIBERTIRE DI, 10~
107 copies/5 ul TIRBIFSERIEERL, RERFEL
WwgFh b 10! copies/5ul TH - 7c.

Wk bICHIEDA I b BRI 507 TH -
fz. 10 BeikkREE 4 2384, LCcDNA kidkfE» 57 v
7 — MEBIE TH S BRANE L T 5100, BREHRA
D HHE E TIcE 6 Bififl %, LC One-Step & i3KRIEH 5
Fr7L— MERE TH 1B, S S5KEEORBEFL
2%, BREMAL SHEE it 3RMEEL .

2. FHHREERBLVZ LC cDNA k& LC One-Step
EOREOHE (Table 3, Fig. 5) ,
LC cDNA i T3 BE hsk Bk 42 ik 22 BiE
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Fig. 1. Fluorescent amplification curves of Norovirus GI (- ) and GII (—) product using the LC ¢cDNA assay.

DNA standard samples were 107 (@), 106 (O),
negative control (*).
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Fig. 2.
DNA standard samples were 107 (@), 105 (Q),
negative control (*).

5, BhERREE 37 Bkt 27 Bk S, NV #iz
It a v/, AhBEREGRD | RikO A5Gl T,
BEMRITXTGCHTH-7c. T ORHEIRLC One-Step
BicksbnEELIC—HK L. £-T, LC cDNA &
& LC One-Step #I3RRMEH L UBRHBEICB W TE
FTH5 PRI N, ERMERRFRT (K
[FMAEYIRHTER] (http://idsc.nih.go.jp/iasr/virus/
virus-ji.html) D ER 174 11 B b & EL 1846 0
BEHicBWTH, NVGI A5 440 4, GII 452491 # & GII
DREASZ 2> THY, SEOHERKICH VTG

Fluorescent amplification curves of Norovirus Gl (

10° (W), 10* (), 10° (A), 102 (A), 10! (+) copies/5 ul, and

20212223 242526272829 8031 32 33 3435 36 37 38 39 40 41 42 43 44 45
Cycle number '

) and GII (
10° (W),

—) product using the LC One-Step assay.
104 D), 10% (A), 10% (A), 10! (+) copies/5 ul, and

OREDBE P - BB E LT, BERL2EKBVT G
¢5@mrﬁﬁ¢%ﬂ§ﬂL1m5:&%ﬁ@Lt%@
EBbhi.

LC cDNA ## LU LC One-Step &ic & 5@“4”“FEE
KRBT V7L — FhOBET OIS € — i 7
NZh 32x10° cDNA copies/5 ul i 5Tz 6.6X10°
RNA copies/5ul, BhHEHKRET v 7L -t DEH
i3, ZH£+ 88x10* cDNA copies/5 ul 7550 1.8
X 105 RNA copies/5 ul T% - 7-. LC One-Step.ZEiC &
5Bz FOEAFE D € —Hid LC cDNA oz h il
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Fig. 3. Log concentration and crossing point of Norovirus GI and GII using the LC ¢DNA assay {n=5).
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Fig. 4. Log concentration and crossing point of Norovirus GI and GII using the LC One-Step assay (n=5).

Table 3. Results of field samples using the LC ¢cDNA and LC One-Step assays

Results of Average Results of LC One-Step assay
Origin Sample Sample LC cDNA Sample
g treatment number ¢ number (cDNA _ Average
assay copies/5 ul) (RNA copies/5 ul)
Fecal samples from 10-fold dilution by 42 + 22 32x10%* 22 0 6.6X10%*
hospital patients modified D-MEM - 20 - 0 20 -
Fecal samples from 10-fold dilution by 37 + 27 88x104* 27 0 1.8X 105 **
food poisoning cases PBS(—) - 10 — 0 10 -

* All positive samples were identified as GIL

** One positive sample was identified as GI and the other 26 positive samples were identified as GII.

~, BRAMERRRET v L — b T 2.06 1%, AthEhk
BRi&F 7L — b T205 EEVEERLE. LC One-
Step&EidF v 7L — b & LTHIH RNA %, LC ¢cDNA
2 cDNA 2B\ TH b, cDNA AFBR Tt RNA
325 EICHEREhTWA. LC cDNA #& LC One-
StepEDF v 7L — + OBEFHROERITHED 5 ~
7V — t OFREIS L DNA SRBER D SRR DE
FickadbntEZ O,

LC ¢cDNA #& LC OneStepEDF 7L — b
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BEFHOMERME, BREEHRRETIR y=1.0064x—
0.3473 (R?2=0.9610), A EHERIRE TIZ y=0.9627x
—0.1034 (R?=09888) Th v, BIFLHEEERL~
(Fig. 5). ,

Boli, NV BEENOLMSEEESHEMARTKRITLT
WBY i, NV IZREE BTHORER YA v EL
TEETHY, BHEARCITBMYE2HF L 51001, &
EHARFETCORBEOFEESHEML TV 3.,
LightCycler® %\ 7 LC ¢cDNA ## & U LC One-
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Fig. 5. Correlation analysis between copy numbers of the LC One-Step and LC ¢cDNA assays.

Step #id NVGL, GIl #uEicRH 4 2 7chDRFEE L
TEYTHEEEbht. Hic LC One-Step ki3t
WAD O 3 EETERNHATE 0%, BENA
EThdEEbNi.
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