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Table 1 Equipment and reagent used in each facility
Facility
A B C D

Extraction

equipment Maxwell®RSC Instrument(Promega) magLEAD 12gC(PSS) Maxwell®RSC 48 Instrument(Promega) magLEAD 12gC(PSS)

RNA Extraction
Extraction Maxwell® RSC Viral Total Nucleic MagDEA® Dx SV(PSS) Maxwell® RSC Viral Total Nucleic MagDEA® Dx SV (PSS)
reagent Acid Purification Kit(Promega) Rapid protocol Acid Purification Kit(Promega) Standard protocol

Measuring QuantStudio™ 5 Real-Time PCR System

LightCycler® 96 System(Roche)

cobas z 480(Roche) LightCycler® 96 System(Roche)

equipment (Thermo Fisher)
Real-time RT-PCR
Measuring TagMan™ Fast Virus 1-Step THUNDERBIRD® Probe QuantiTect THUNDERBIRD®™ Probe
reagent Master Mix for qPCR(Thermo Fisher) One-step qRT-PCR Kit(TOYOBO) Probe RT-PCR Kit(QIAGEN) One-step qRT-PCR Kit(TOYOBO)
Measuring
. GENECUBE® (TOYOBO)
equipment
GENECUBE
Measuring
gent GENECUBE® HQ SARS-CoV-2, GENECUBE®HQ SARS-CoV-2/RSV 2.0 (TOYOBO)
reagen

bo FDI28, SARS-CoV-2 % HEMH A MEIZ A 2

R A S AR & LTI C & Bl fetEAvR
BENTWBEY, EINTIE, ELEASER T O
FARMRI~ = 2 7 OV IZREE & LT 5 TagMan 7
O—7 %MW/ 7 IV 1 Lonestep RT-PCR
(LUF, BGeihk) REFE LTHEITbN5, L
L35, )7 Ivy A A RT-PCRE AR A3
L, FEEOFHEROCHEHT 2 REECHEICL -
THERX M ZEA U A TR R S LT 509,

U LT, HOUE#R T -7 (Q 7 u—7)
#HW-PCREZFEH 45, &HBIE T BT
218 GENECUBE (70 C)® CGREWiIMRASH DL
T, BEER;) (LLF, GENECUBE) %, #3Eon4r
R 2 S EERER, B F o TEZ BE)hoR
HICERTELHETHLH, GHAAETHLY -
¥ 2— 7% HQ SARS-CoV-2 (H##s) (MIF, HQ
SARS-CoV-2) &M\ 728G, ot B RE 13 & Getf i
LHETHL I EpmEINTBY, Bl DOEK
Ji 72 SARS-CoV2 B O AR TH 597, &
512, GENECUBEIZ X W H i E#15 Sp (Standing
point) fHIZ, BEEFEICL DV ER SN L CLE & H
MERTIEDMESINTNEY, LELEAS,
GENECUBE & 0 8 &% Spfi & & geif =12 &
DS END CtIEOMBIIZ DWW TTRD RREEIX 2
NETHE SN TR,

Aol A XS, HQ SARSCoV-2, ¥ —
¥ % 12— 7 "HQ SARS-CoV-2/RSV 2.0 (H##s, LU
THQ SARS-CoV-2/RSV 20) @322\, 4
FIZ BT B A — k% H v 72 SARS-CoV-2 B g A
wFEML, FHZIZBIT 5 30Nk M 200 %
1To7e &5, BEOMERIZB) 5 GENECUBE
WX D EHBENSSpll & BREmEIC L D ER SR
% Ct OFHBfEAT % FEha L 720
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Fig. 1 Positivity rate at each facility and total for each method
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TRTOMi DRz GHY 5 L&Atk Ct
fii o b J fEIQR]1£22.8[17.1-28.2], HQ SARS-
CoV-2, HQ SARS-CoV-2/RSV 2.0 ® Sp fifd & H A
[IQR] X & #1 2 41.329[27.1-38.3], 30.2[25.1-35.7]
THY, BHEIZBIT 2 SpEN U CtEDAEDHL
fETIQRIIFHQ SARS-CoV-2T106[81-12.1], HQ
SARS-CoV-2/RSV 20 T84[66-94]Tdh o 72,
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XN 5 Ctfli & GENECUBEIZ X W& &1 5 Sp
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Table 2 Median for each method at each facility and total

Median(IQR)
A B C D Total
Real-Time RT-PCR 20.6 21.8 25.6 22.2 22.8
(14.3-26.2) (16.1-27.5) (19.3-29.2) (16.3-28.2) (17.1-28.2)
HQ SARS-CoV-2 325 32.2 34.3 34.2 329
(26.6 - 36.3) (27.1-35.8) (26.7-39.2) (29.1-39.7) (27.1-38.3)
29.3 304 29.9 313 30.2
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*Samples for which Ct or Sp values were not calculated were plotted at 40 and 50, respectively.

Fig. 2 Correlation between Ct value of Real-time RT-PCR method and Sp value of GENECUBE method in each facility
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*Samples for which Ct or Sp values were not calculated were plotted at 40 and 50, respectively.

Fig. 3 Correlation between Ct value of Real-time RT-PCR method and Sp value of GENECUBE method in total

N5 SpfEDHBIZOWT, HQ SARS-CoV-2 THIE
B = 084D iR IE DM B, HQ SARS-CoV-2/
RSV 20 TI3HBIREr = 091 ®IEF 2RV IE DO
AR (WTFNOMBERED 4% AHM) o
JEYIIFEE 1 SARS-CoV-2 B M H 12D v TRy
FErETLIEPRESINTVEO, —FT, &G
WREZIZLDE LY 78 4 ART-PCRIEIE, Hl
H TR E TR & » TP ERFICIES D & 93k

Cau R EfH I s W, A TR LT,

SHIHOMM Y A7 2% LB L 20FgE T, RS
LAY AT 22 X o THECHE I B AR E=A
LA ENmMESNTBY, ZNEFNIHRESN
IERERIGENT 20 TH L EERINTND Y,
HE TREICEI LT, BR T SARS-CoV-2 B Ak
HROFRY > T2\, CDC KU Charité X
REENTWETIFA<—Ta -7ty F OB
REX LI L 72WF7ECl, 346794 ~v— 70—
7y b OEHIREER I & 5 T10R5 13 & D
EEDPROOLNTWL Y, F72, ERESGOANE
% B 5 T AT O MERR & i Lo iige Tk, fE
AT 2 MEEIRICL > THONL CHEICHEE 2%
WELLZENRPEINTBYY, GO
CtEDMICIZI AR T2~3DENED LN T 5,
HIERERRIC X D —< L A 7 5 — DR ERIEAEEIC
EEIHY, N—2F5 4 kO (Threshold
line) OREENHEIIERL L, N—AF74», Hiiz
FECHE LA ICIIMEEEZ L 125N A Ct
EICIESDEDHE U B RENDH ), HE)THRES
N7 AEOCHE & ORI S TEBED A U B0 fett b
EZOND, MR T, BEGWHE R O EGTE & [H—
DTIAR =T =7ty MEHHERED L

B EAT o 7258 TIE, 23D R 1R 195% 15 1 X i ]
i Z N N955 %772 %-999 %], 81.8 %[59.7
%-948 %] TH Y, 2EH THEL—FH L -MED
Ctl I3 A T3 70[#PH: -1.79~219] (n = 17) @
FENFRDENTWELY, ZofREI Y, AlERED
MR ICH O N ABER, AERISRESIN:
SUBSE D A R B % 5 2 AW REMEATRIE X
NTwb, INHLOETHIEEOMBEZH T 25 &,

AIFFEIZB W THiFRA, CHIZOACHEIZA B
ZESFRO L NT2OIE, MR TRIERER, e
WRESTWIZEDNERELTELLND,

HQ SARS-CoV-2 T ? Spfifi 28 & 4= 1iff ##: ¢ @ Ct i
EORICHBEREr = 081 LHRWHI 2Ry 2 &1k
ME A5 DM AR R 2 0P R & L 72 5647 FE CREICHR
BENTVEY, —FHT, ZHEOCHEE SpED
DWW CBITIIFE o R Y[ IQR] 1 4.5[3.0-5.8]
(n=173) ThHH, KWf7EOCtHL SpED#=E (h
JeE[IQR]: 106[8.1-12.1]) & ORFIZTEHEATA H L7z,
INSDTREEIZONTIZIWL ODhDIREKH DD 5 & #
AbMs, 1THHE LT, EATWIRONE IS HARE
Mo, HE SNk o CtiE o i [IQR] 14 30.1
[278-316](n = 73) &, fHH L 728EDKF:HAs
Ct Z30THo/ L FEITHNL, AWML TIHK
Ctllix & TelE)L Wik (CtE#IPH: Ct = 20, 20 <
Ct = 30,30 < Ct: &£201F) % 45X CHMELTHDY,
CtiED rF I [IQR] 1% 22.8[17.1-282] (n = 240) T
BHolee —IIIZY 7 IVE £ LAPCRICBWT, 1K
aY¥—% (30 < Ct) OMfkTIEYy > 7)) 7L
AR IR RS & E N AHHEEE, 77 4 ~ —HE
HREHE LA AT AMEEOM TR & 20, g
CHEIZIEHLDEAELRTVE SN TS, L

XXX



Article in press

SARS-CoV-2BRI N2 517 % & Gehild: - GENECUBE A% RIS W% £x 0D J i ] FL 3

7230 T, & CtEDMEKD L H o 72 5ATIZE T,
HIEZ X 0SS N Yo CtilE o IERERE, K
Rk LT o /2 bR FHREND, S5I12,
2H B & L CUE, JEATHRZE TSI & HQ
SARS-CoV-2 DMITE X R 7 2 hilEgR 2 W TiF 5
NI OV, JIHICHEZIT> T b
ZEDREITON D, AW TIEMmEE QICFHICH
— OB OWE Z T o 72720, H—HEkizs
7% Ctfii & SpED IR £ D IEREICKBEL TWw b
EEZBNL, TNHOHENS, RIFEIZL N
LN-Ctii L Spllid & W EEM L BMETHY, Z
NoEPLHEMB SN D CLfi & Sp i D7 K& OH B R %L

LRI OB HIETH D L E LB ND, S5I2,

AR 12 B\ THQ SARS-CoV-2/RSV 2.0 Sp 1l
FWFNROMERIC BT D EE 0 Ctl & D
12, HQ SARS-CoV-2® SpfH 2L o IEw 1258\ FHEE
L, Ctfii & SpfEd BT & 0 5w i 2 i 72
Ehtze 2oz k25, HQ SARS-CoV-2/RSV 20
12X )& 5N 5 SpfHid HQ SARS-CoV-212 & 1) 4
5NASpfE L Y L IEFEIC CtIEDHEEDTRETH 5

Z EAURIEE NI,

I CAMZEEDEE T REBREIIIOWTIRRD,
B2, ML MR ERR IS B 2 AR % 51
K, RIRL 723D Tho . BAKOERS K ORE DS
MAED T ANV ARIHEELY G252 RSN T
W Z L, SRIOERITH R L VT

5t 24T o 7B B DR & X R 5 M B 5

BT, AWFZEIC IR SR = W oAzl ih Y &
R L720 D728 HQ SARS-CoV-2T &I
WO [7a7 A F—¥KBERKL MBI X 2R
k] TS N AR YA & OWlE TR S
% Spfti b Ctfif & AR A 7R T A D W TEMOHBET
PUETH D, #H=12, HQ SARS-CoV-2/RSV 20
13 SARS-CoV-2 & RSV O [ B 62 H A5 1] BE 72 i T
H 5o SARS-CoV2DMHHIcB LT+ atkies &
T5 I L ERMRRLIZA, KWIFETIERSV Ok
RESEMiIE R S & LTV n7-0, 4% RSV M
He % & 72 BRI DA I D CEHii 2 1T D 32

Hbo wiRIZ, AMEOMRIZAMEDATD Y,

FME D R 72 & O CtfiE & SpfEDAHB 2 & 1)
£ 0 % < Ok TREKORR

IEHECRHII S 5 72012,
FHETIVEND S,

5. ¥

HQ SARS-CoV-2 Jt TFHQ SARS-CoV-2/RSV 2.0
DUEIZ L DFS5N S SpEIRCtiEDAH & 2 2T

AR S 7o

XXX

COolgE

MRS ORI R RS & ) e

e D T D3 B T2, AR THWZE
HIFEEHHRA S L VRSN D TH D,

Y

3)

7)

8)

X

Gorbalenya AE, Baker SC, Baric RS, et al. The
species Severe acute respiratory syndrome-
related coronavirus: classifying 2019-nCoV and
naming it SARS-CoV-2. Nat Microbiol. 2020;5
(4) :536-544

Hanson KE, Altayar O, Caliendo AM, et al. The
Infectious Diseases Society of America
Guidelines on the Diagnosis of Coronavirus
Disease 2019(COVID-19): Antigen Testing. Clin
Infect Dis. 2021 ; ciab557.

Singanayagam A, Patel M, Charlett A, et al.
Duration of infectiousness and correlation with
RT-PCR cycle threshold values in cases of
COVID-19, England, January to May 2020. Euro
Surveil. 2020:25(32) : 2001483.

Yang T, Wang YC, Shen CF, et al. Point-of-Care
RNA-Based Diagnostic Device for COVID-19.
Diagnostics (Basel). 2020;10(3) : 165.

Younes N, Al-Sadeq DW, Al-Jighefee H, et al.
Challenges in Laboratory Diagnosis of the
Novel Coronavirus SARS-CoV-2. Viruses.
2020;12(6) :582.

Naito A, Kiyasu Y, Akashi Y, et al. The
evaluation of the utility of the GENECUBE HQ
SARS-CoV-2 for anterior nasal samples and
saliva samples with a new rapid examination
protocol. PLoS One. 2021;16(12) : e0262159.
Kiyasu Y, Akashi Y, Sugiyama A, et al. A
Prospective Evaluation of the Analytical
Performance of GENECUBE® HQ SARS-CoV-2
and GENECUBE® FLU A/B. Mol Diagn Ther.
2021;25(4) :495-504.

Okude M, Suzuki K, Naito A, et al. Development
of a mobile laboratory system in hydrogen fuel
cell buses and evaluation of the performance
for COVID-19 RT-PCR testing. Sci Rep. 2023;13
(1) :17456

Kanda Y. Investigation of the freely available
easy-to-use software EZR' for medical statistics.
Bone Marrow Transplant. 2013;48(3) :452-8.



EREA & HEML 49856 %

Article in press

10)

11)

12)

13)

Matsumura Y, Shimizu T, Noguchi T, et al.
Comparison of 12 Molecular Detection Assays
for Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2). ] Mol Diagn.
2021;23(2) :164-170.

Malecki M, Luesebrink J, Wendel AF, et al.
Analysis of external quality assessment
samples revealed crucial performance
differences between commercial RT-PCR
assays for SARS-CoV-2 detection when taking
extraction methods and real-time-PCR
instruments into account. ] Virol Methods.
2021:114202.

Ransom EM, Potter RF, Wallace MA, et al.
Comparison of Extraction Methods and
Thermocyclers for SARS-CoV-2 Molecular
Detection Using Clinical Specimens. ] Clin
Microbiol. 2020;58(10) : e201622-20.

Nalla AK, Casto AM, Huang MW, et al.
Comparative Performance of SARS-CoV-2
Detection Assays Using Seven Different
Primer-Probe Sets and One Assay Kit. J Clin

14)

15)

16)

17)

Microbiol. 2020 ;58 (6) : e00557-20.

Fan G, Jin Y, Wang Q, et al. Assessing the
comparability of cycle threshold values
derived from five external quality assessment
rounds for omicron nucleic acid testing. Virol J.
2023;20(1) : 119.

Mizoguchi M, Harada S, Okamoto K, et al.
Comparative performance and cycle threshold
values of 10 nucleic acid amplification tests for
SARS-CoV-2 on clinical samples. PLoS One.
2021;16(6) :e0252757.

Taylor AC, Nadeau K, Abbasi M, et al. The
Ultimate qPCR Experiment: Producing
Publication Quality, Reproducible Data the
First Time. Trends Biotechnol. 2019;37
(7):761-774.

Dzung A, Cheng PF, Stoffel C, et al. Prolonged
Unfrozen Storage and Repeated Freeze-
Thawing of SARS-CoV-2 Patient Samples
Have Minor Effects on SARS-CoV-2
Detectability by RT-PCR. J Mol Diagn.
2021;23(6) :691-697.

XXX



