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Table. 1 Summary of primer and probe screening for SARS-CoV-2 nucleic acid amplification test

Primer
Primer Probe Multiplex
] selection Test probes ) )
design selection primer set
299 62 24 11 1

Table 2. Comparison of Ct scores (cycles) between multiplex and single-plex reactions.

Copies/well NIID-S2-3plex Single-plex Difference of Ct (3plex-single)

1000 34.5 34.2 0.3

S2-A
100 38.0 37.8 0.2
1000 33.9 33.3 0.6

S2-B
100 37.3 36.7 0.6
1000 32.7 32.3 0.4

S2-C
100 35.9 35.7 0.2
630 33.1 32.2 1.0

S1-A
63 36.3 35.5 0.8

Ct, cycle threshold

Table 3. Concentration of viral RNA at 95% detection limit determined by logistic analysis

Concentration of detection limit (copies/reaction)

Method
SARS-CoV-2 SARS-CoV
NIID-S2 3plex 16.3 37.6
(95% confidence interval) (10.9-33.1) (24.9-74.9)
2019-nCoV_N2 (CDC) 28.7
(95% confidence interval) (24.9-74.9)
SS-GP (Nitsche et al.) 15.6
(95% confidence interval) (10.7-32.2)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SARS-CoV, severe acute respiratory

syndrome coronavirus; CDC, centers of Disease Control and Prevention



Table 4. Test results of SARS-CoV-2 multiplex real-time RT-PCR with other viruses.

Virus Genotype or strain Nucleic acid NIID-S2-3plex
concentration/reaction RT-PCR
Blood-borne virus Genotype
HIV-1 B 2 x 103 U ub
HBV C 2 x 10* U ub
HCV 1b 5x 108 U ub
HEV 3b 5x 103 U ub
Parvovirus B19 1 2 x10* U uD
Mosquito-borne virus Strain
Chikungunya virus SL11131 4 x 108 copies uD
Mal09-02 2 x 108 copies uD
DOM14-73 3 x 107 copies uD
Zika virus PRVABC59 2 x 107 copies uD
MR766 2 x 107 copies uD
Yellow Fever virus 17D-204 1x 104 copies uD
Dengue virus 1 01-44 1x104 copies uD
Dengue virus 2 01-46 1x 10 copies uD
Dengue virus 3 00-40 1x 10 copies ub
Dengue virus 4 08-11 1x104 copies uD
Japanese )
encephalitis virus smb37 not assigned ub
West Nile virus NY99-4132 1x104 copies ub
Human coronavirus Strain
229E VR-740 1x108 copies ub
Sendai-H/1121/04 4 x 10° copies uD
NL63 Amsterdam | 2 x 108 copies ubD
0OC43 VR-1558 4 x10° copies ub
Tokyo/SGH-36/2014 6 x 106 copies ubD
Tokyo/SGH-06/2015 8 x 106 copies ubD
HKU1 Tokyo/SGH-15/2014 1x107 copies ub
Tokyo/SGH-18/2016 1x 108 copies uD

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; RT-PCR, reverse transcription-
polymerase chain reaction; IU, international unit; UD, undetermined; HIV, human immunodeficiency virus;
HBV, hepatitis B virus; HCV, hepatitis C virus; HEV, hepatitis E virus.



Table. 5 Reported Assay result of logio genome copies of reference material

(Log10 copies/mL)

Facility code n # o #2 B #3 r #4 5 # O RM
4a 5 5. 851 5.719 5. 864 5.786 6. 489 7.399
2 3 5.827 5.742 5.774 5.682 6. 350 7. 446
3 3 5. 861 5.721 5.757 5. 807 6.397 7.498
la 3 4.843 4.631 4. 666 4.696 5.165 6. 294
1b 3 4.913 4.752 4.975 4. 654 5.088 6. 442
Average 5. 459 5.313 5. 407 5.325 5.898 7.016
05% CL Lower 4.799 4.607 4.726 4.586 5. 021 6.278
Upper 6.118 6.019 6. 088 6. 065 6.775 1.754
GCV (%) 186.0 213.6 198.0 235.7 361.8 234.8

N 5 5 5 5 5 5

RM: Reference material, CL: confidence interval, GCV: % Geometric coefficient of variation

Table. 6 Summary of laboratory reported mean log1o unit (U) or international unit (IU) calculated

relative to reference standard.

(Log10 units/mL) (Log10 1U/mL)

Facility Code | n # oo #2 B #3 v #4 0 # 0 Facility Code | n # o #2 B # v #6 # 0
4a 5 5.297 5.220 5.320 5.186 5.901 4a 5 5.457 5.380 5.480 5.346 6.061

2 3 5.304 5.241 5.246 5.202 5.827 2 3 5.464 5. 401 5. 406 5.362 5.987

3 3 5.282 5.120 5.089 5.245 5.786 3 3 5.442 5.280 5.249 5.405 5.946

1a 3 5.264 5.117 5.219 5.138 5.643 1a 3 5.424 5.271 5.379 5.298 5.803

1b 3 5.313 5.136 5.269 5.126 5.604 1b 3 5.473 5.296 5.429 5.286 5.764
N Caworagey | 5:292 | 5.167 | 5.228 | 5.179 | 5.752 R ooy~ | 5452 | 5.327 | 5.388 | 5.339 | 5912
Lower| 5.268 5.094 5.121 5.119 5.597 Lower| 5.428 5.254 5.281 5.279 5.757

95% CI 95% Cl

Upper| 5.316 5.240 5.336 5.240 5.907 Upper| 5.476 5.400 5.496 5.400 6.067

GCV(%) 4.5 13.6 20.1 1.3 29.4 GCV(%) 4.5 13.6 20.1 1.3 29.4

N 5 5 5 5 5 N 5 5 5 5 5

Table.7 Specification of SARS-CoV-2 variants reference material

Variant name logrounit (U) or international unit (IU)/mL
Alpha .
QHNOO1 5.292 log 10 Units/mL 5.452 log 10 1U/mL
Beta 5167  log 10 Units/mL 5327  log 10 IU/mL
TY8-612 (B.1.351) : 9 : g
Gamma .
TY7-501(P.1) 5.228 log 10 Units/mL 5.388 log 10 IU/mL
Delta 5179  log 10 Units/mL 5339  log 10 IU/mL
TY11-927(B.1.617.2) ' 9 : 9
Omicron _
TY38-873 (BA.1) 5.752 log 10 Units/mL 5.912 log 10 IU/mL
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Table.8 Histograms of reference panel log10 unit (U) or international unit (IU) estimates in assay

from laboratory and calculated relative to reference material

Histograms of each reference panel Log1o
unit (U) or international unit (IU) estimates

Histograms of each reference panel Log1o

genome copy estimates in assay from
in assay from Laboratory reported result

Laboratory reported result
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