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JEM 5 ANE AL FE 15 AN AL G BRI R BU R 5 0 R — B 2019-nCoV 4 B4 50 72 6 Fh R [8) 58 i 26 ) &
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PPN AL HNEAR R ECOMBELZ ML E N EE., GR:O6 Fim 7t e & PCRAUH 1 10,
1:25 1+ 62.5 =B BT b BEAH ORFlab FIN K AGAS H 2 R 100. 0% 5 Wi XT 1+ 156. 25 Fi BeAE
AH ORFlab 1 N F K H . A% A i 100.0% F1 100. 0%, B K 66.7% F1 86.7%,C A 100.0% Fl
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Abstract Objective: To assess the effect of six different types of real-time fluorescent quantitative PCR in-
struments including Biorad CFX96 Deep Well, TianlLong GENTIER 96E, Roche Cobas 2480, Roche LightCycler
480 Il » ABI 7500 and QuantStudio 5(labeled as A, B, C, D, E and F) on analytic performance of 2019-nCoV nu-
cleic acid detection, and select the appropriate detection system with good analytic performance for clinical labora-
tory. Methods: The commercial 2019-nCoV pseudovirus for internal quality control(1QC) was serially diluted with
the clinical pooled 2019-nCoV negative nasopharyngeal swab specimens to eight dilutions including 1 ¢ 10, 1 : 25,
1:62.5, 1% 156.25, 1+ 390.63, 1:976.56, 1:2441.41 and 1 : 6 103. 52, which were extracted and tested
five times per day in a single run for 3 consecutive days on six different types of real-time fluorescent quantitative
PCR instruments using Sansure 2019-nCoV nucleic acid detection kit. The positive rate of each dilution was coun-
ted and the limit of detection(L.oD) was evaluated by probit analysis. The two dilutions including 1 * 10 and 1 : 25
were extracted and tested five times per day in a single run for 5 consecutive days on six different types of real-time
fluorescent quantitative PCR instruments using Sansure 2019-nCoV nucleic acid detection kit, and the repeatability
and within-laboratory precision of the cycles threshold(Ct) of ORF1ab and N genes of 2019-nCoV were calculated
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following EP15-A3. Results: (DThe detection rates of three dilutions including 1 ¢ 10, 1: 25 and 1 ¢ 62. 5 tested
by six different types of real-time fluorescent quantitative PCR instruments were all 100%. The positive rates of
ORFlab and N genes of 2019-nCoV in the 1 : 156. 25 diluted sample tested by six different types of real-time fluo-
rescent quantitative PCR instruments were 100. 0% and 100. 0% for A, 66.7% and 86.7% for B, 100.0% and
100. 0% for C, 93.3% and 93.3% for D, 93.3% and 93.3% for E, and 100. 0% and 100. 0% for F, respective-
ly. The positive rates of ORFlab and N genes of 2019-nCoV in the 1 ¢ 390. 63 diluted sample tested by six differ-
ent types of real-time fluorescent quantitative PCR instruments were 60.0% and 86.7% for A, 60.0% and
80. 0% for B, 66.7% and 73.3% for C, 73.3% and 93.3% for D, 66.7% and 53.3% for E, and 73.3% and
93.3% for F, respectively. 976. 56,
1:2441.41 and 1 ¢ 6 103.52 were 4. 00%-60.00% , 6.67%-20.00% and 0-20.00% , respectively. @ The re-

peatability and within-laboratory precision( % CV) of the cycles threshold(Ct) of the target genes tested by six dif-

The detection rates of target genes in three dilutions including 1 :

ferent types of real-time fluorescent quantitative PCR instruments were both less than 5%. Conclusion: Different
real-time fluorescent quantitative PCR instruments had effect on the analytic performance of 2019-nCoV nucleic
acid detection, and the analytic sensitivity of the detection system C or F was better than that of the other four

types of real-time fluorescent quantitative PCR instruments.

% 36 &

Key words

detection; precision

W& o 1A W) 2F 1 & 8 L SERT 2% fE i PCR
D7 EAE NG R b A3 20 K v A, B RS L e
SR i R R L AT DL ME R E R . BT
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B 2019-nCoV A 1 TR & 52 W 4K 7 FE A
2019-nCoV RNA &K= P BT #8 & (7 1 3 78 % A
VRHEERAFD e 10 5355 2.5 S EmBE R
1:10.1 25,1 62.5,1 ¢ 156.25,1 * 390.63,
1:976.56,1:2441.41 fil 16 103. 52 A\ AA]
WP, AR ENREGRBEARSRET
—20°CIR-A7.
1.2 AR5

6 FhAS [] 52 HF 2 O & B PCR AL 40 s A
CFX96 DeepWell (1A 5k A= iy B} 2% 24\l ) s B K &
GENTIER 96E (74 % K & #} % /A 7] ) ; C: Cobas
z480( % K 4y 7)) 5 D: LightCycler 480 Il (% K 2
A E: ABI 7500 (R E W HAEW R G A A Fe
QuantStudio 5(FEER KRB A FD . Ex-DNA/
RNA 4. 0 5 55 4% BR 45 B 1) & (REBR 15, 75 950 bl &%
20151030) & H il & 4 A o % R 42 BUL GeneRo-
tex96 #2k B F1M K B A Y BH A R A |5 2019-
nCOV #ZER K i 7] & (960t PCR #) (XM AW
BHEAFD .
1.3 it

R FH 2019-nCoV B TR & 8 M 5 F R A8 7
itk 2019-nCoV RNA 1A = P 5 45 b B B 7 B¢
AN [ e BE A REAS L B 200 L ] Ex-DNA/RNA
4.0 SR TR R BURX F & 1F GeneRotex96 I 42
W o FLAAR A B 7™ A 4 B0 B BH B R A T
1.4 Ry

HRAE 2019-nCoV A% R K I 18 7] & 156 B 5 4% I
Fe Bl il PCR 1R & W (245 PCR Wi 26 L/ A
31 PCR BHRE AW 4 pL/ A4 B Ay KRR &
Mk 30 pLPCR RS WA 20 pL AZBRBAR . 43 51 75
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6 Fh A ) 52 i 2¢Ol 2 7 PCR A b [ B HE 47 97 384
R F R W FE 1, & FAM @ 8
ORFlab 3 ROX/VIC HWEKM N # K HEX
SRR SalNA R/ eI E

K1 ZTHEXEE PCRBERSHIEE

P 2 \E/C o OWE PR

1 i S 50 30 min 1

2 cDNA 7545 ¥ 95 1 min 1

3 il 95 15 s 45
B IEA R SRS R AE 60 30 s

4 ARV H) 25 10 s 1

1.5 4533

B LR 4 U A B o 45 R0 5 BE A B A, 9L B
PR BT 2 2 A 58 ) gk — 20 F AT RE AR 45 AR 4 i
FAM 5% ROX/VIC 3 i A5 I 2] LA /Y S 72U il 2,
HAEFEE (cycles threshold, Ct) <<40. 0 By FEAS,
HE K 2019-nCOV RNA FAPE,
1.6 4T REUEIFH

MR 8 AN AN [R] e BE A 0T B R AR A, o 2k
3d WA REEAMREE M 5 A& FL, 36t 15 fL. #E 2k
AR BU R J5 N 2019-nCoV % R 4 4 3 71 [ st
1 6 FhSZ 286 B PCR X E 4 34 LYEM A [H] 52
Bt 2% ¢ & & PCR %K H BR (limit of detection,
LoD) By 521 .
1.7 KGN

M 2019-nCoV B TR A & i 48 7 #2 A %
2019-nCoV RNA W & %= P Jit £ i B6 2 76 B 2
1 10,1 ¢ 25 PR MR B, 42 IE 52 [ 11 DR S 30 =5 A
WAL P2 (CLSDEP15-A3, JE4E 5 d N 4 K 4 Ik
FEM 5 AN FL L 33T 25 FL L BEBR Bk HR U R )5 1
2019-nCoV KR ¥ 34 1205 [F] B 7 6 o 52 i) 26 5 a2
i PCR A F #4744 AR 4 ¥ SL A ORFlab 1 N
1y Ct B TH5 5 2 1 RN S 36 % O RG %% B, JF X Ct
(B0 A 35 1 RAR o 22 0047 LR35
1.8 Sit2Eatr

N SPSS 20. 0 Ge it 817 B, B
BRI (%) 7R s LoD 2k A Probit 43 #7, KL P <<
0.05 WZERA G E X, HIEERAH Graph-
Pad #4724 .
2 #£R
2.1 6 FpOR[E ST 9% E 2 PCR YA 2019-nCoV
KRR AL LoD Ay 5% iy

6 b A [ 52 i 9% 5% E HE PCR UK I A A4S A [
T B P 1 458 S BE A B 2019-nCoV ORFlab FI N
FEH PSR IR 2, FE AT 2019-nCoV B4 7
e B A B AIG L 35 PR A G s 3 3 9T R I T 4 X

] — M BERE A, 6 Bl AN [W] 52 I 2% O € B PCR XY
KRR LS, ST 110,125 f1:62.5
AR AR, 6 B AN [A] 55 B 28 O E B PCR X
Xt T ORFlab A1 N JEH £ 2458 100. 0%,
XFF 12 156. 25 M BeFEAH ORFlab F1 N 3 [F 1
ol R AL A R 100.0% F1 100.0%, B K
66.7% F1 86.7%.,C 2k 100.0% F1 100.0%.D K
93.3% 1 93.3% . E A 93.3% 1 93.3%.F K
100. 0% 1 100.0%; XF 1 = 390. 63 Hi Bt £E A
ORFlab FI N FEH K 12 AUE A S 60. 0%
86.7%,B A 60.0% F1 80.0%,C N 66.7% F
73.3%.D K 73.3% F1 93.3%., E K 66.7% F
53.3%.F K 73. 3% 1 93.3% ., 6 B[] SZmf 985
FE R PCR XA 12 976.56.1 ¢ 2 441. 41 F11 = 6 103. 52
i BE FE A% op B 3L R B R H R A A1 R 4.00% ~
60. 00% .6. 67 % ~20. 00% .0% ~20. 00%

HE 4 Probit 4341, 4351 HH 6 FlAS [ 52 B 2¢ 5
i PCR A B K R S A U ORF1ab FiI N
R 95 % K6 Y B AH X LoD W3 3,{¢ #% C #il F £

M ORFlab 3 A A8 X LoD 43 %A 1 = 193. 64
(95% CI 1 : 317.23~1: 78.05) f1 1 = 217.13

(95%CI 1 339.08~1 : 92.45) .4 T-Hfth 4 Fp R
Ivi] S B %€ 6 5 B PCR AT 21 i A9 A I 2R 45

2.2 6 FPOR[A] SERT 2 € i PCR AUX) 2019-nCoV
A% 2 ez DK %5 B 19 5% Wi

Juj P [) — ol s B 105 A% 2 4 L 7] B JHE T 45 42
B Al —Ff 2019-nCoV R 4™ #4185 %5 2l 5 6
b A ] 7845 9 SE I 58 0 5 | PCR XA R Y R Ga k6
1= 10 A1 = 25 WIASAS [R) 5 B B %) o 48 A AR
1 2019-nCoV %2 . i ORFlab F1 N 7 # J& [H
) Ct B T8 3 52 PR RS2 00 25 IS G 25 B, 45 4R AL
FA, KT 1 10 W BEAY BT S AEAS L 6l SE A 2
StsE 2 PCR A I ORFlab F1 N 3 A %) & & 1
KNG % BE 4 3k 0.81% ~ 1.38% Al 0.64% ~
0.92% ., 2 5% = W R KG % B 4y il b 0.81% ~
1.96 % 0.82% ~1.21% . XFF 1 : 25 W45 &
TR BREAR AW ORFlab RN N JE K Y 8 52 %
AKEBE DB N 0.91% ~1.64% Fl 0.78% ~
1.28%, S5 50 % AN MG % B 4y il o 0.98% ~
2.56 % 0.99% ~ 1.48%, 6 Fl 52 if % ) & &
PCRXFFIERI R GEAIN 1 = 10 FI 1 = 25 AN H B¢
BE R A REAR TR R CoH R E B S S
ARG REHI<5 %,

6 Fh ST EE 9% % & ' PCR X 76 19 2 42 46
110 1 = 25 PAS 7R B BE A 0T 45 & FE A
ORFlab 1N FEMHE Ct EIWE 1 A 2, T
T B A v (B 2 vk B B AIRL BRI Y Ce 91
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R2 6HMARLHKEEE PCR UM AR HERENFIERFEARSR 2019-nCoV BEF G HEHHMmM  H(0)

S 1) 0 8 ) DO R A

V 134
L 1:10 1:25 1:62.5 1:156.25 1:390.63 1:0976.56 1:2441.41 1:6 103.52
A
ORFlab  15(100.0) 15(100.0)  15(100.0)  15(100.0) 9(60.0) 4(26.7) 3(20.0) 3(20.0)
N 15(100.0)  15(100.0)  15(100.0)  15(100.0)  13(86.7) 10(66.7) 5(33.3) 0
B
ORFlab  15(100.0) 15(100.0)  15(100.0)  10(66.7) 9(60.0) 2(13.3) 3(20.0) 1(6.67)
N 15(100.0)  15(100.0)  15(100.0)  13(86.7) 12(80.0) 10(66. 7) 6(40.0) 2(13.3)
C
ORFlab  15(100.0) 15(100.0)  15(100.0) 15(100.0)  10(66.7) 9(60.0) 2(13.3) 0
N 15¢100.0)  15(100.0)  15(100.0)  15(100.0)  11(73.3) 10(66. 7) 2(13.3) 1(6.67)
D
ORFlab  15(100.0) 15(100.0)  15(100.0)  14(93.3) 11(73.3) 6(40.0) 1(6.67) 1(6.67)
N 15(100.0)  15(100.0)  15(100.0)  14(93.3) 14(93.3) 11(73.3) 6(40.0) 1(6.67)
E
ORFlab  15(100.0) 15(100.0)  15(100.0)  14(93.3) 10(66. 7) 5(33.3) 2(13.3) 0
N 15¢100.0)  15(100.0)  15(100.0)  14(93.3) 8(53.3) 5(33.3) 3(20.0) 1(6.67)
F
ORFlab  15(100.0) 15(100.0)  15(100.0) 15(100.0)  11(73.3) 7(46.7) 1(6.67) 0
N 15¢100.0)  15(100.0)  15(100.0)  15(100.0)  14(93.3) 9(60.0) 4(26.7) 0
K3 6WHARLHRNELEE PCR LM 2019-nCoV #% B B #8 33 LoD 95%CI
! Probit 23 #1515 B AH X LoD
e ORFlab %K N #RH
A 1:90.79(1 ¢ 170.87~1 = 30.05) 1:312.36(1:505.26~1:122.91)
B 1:48.36(1:91.56~1: 16.52) 1:121.05(1 ¢ 239.07~1 ¢ 34.14)
C 1:193.64(1 ¢ 317.23~1: 78.05) 1:202.57(1 ¢ 343.28~1: 76.49)
D 1:133.50(1 ¢ 228.08~1 ¢ 51.45) 1:256.45(1 = 447.14~1 : 89.92)
E 1:132.34(1 ¢ 220.50~1 : 397. 36) 1:88.53(1:162.59~1: 30.53)
F 1:217.13(1 * 339.08~1  92.45) 1:360.52(1: 562.02~1 : 165.95)
x4 6MARELARKEE PCR L3 2019-nCoV # I 4E 25 FE 1Y %2 M0
R 5 SCI E NG
& 1:10 1:25 1:10 1:25
SD CV/% SD CV/% SD CV/% SD CV/%
A
ORF1lab 0.26 0.81 0.55 1.64 0.26 0.81 0.55 1.64
N 0.24 0.75 0.43 1.28 0.27 0. 82 0.50 1.48
B
ORF1lab 0.29 0.91 0.33 0.98 0.29 0.91 0.33 0.98
N 0.21 0. 64 0.40 1.19 0.33 1.01 0.48 1.42
C
ORF1lab 0.30 0.94 0. 36 1.07 0. 64 1.96 0.88 2.56
N 0.31 0.92 0.31 0. 89 0. 34 1.01 0.42 1.19
D
ORF1lab 0.28 0. 85 0.31 0.91 0. 37 1.13 0.75 2.21
N 0.28 0.82 0.38 1.09 0.33 0.98 0.38 1.09
E
ORF1lab 0.45 1.38 0.35 1.02 0.47 1.43 0. 40 1.18
N 0.27 0.84 0. 34 0.99 0.27 0. 84 0.34 0.99
F
ORF1lab 0.28 0. 85 0.49 1.41 0. 37 1.13 0.59 1.70

N 0.26 0.79 0.27 0.78 0. 40 1.21 0.35 1.01
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[ A: CFX96 Deep Well [l D: LightCycler 480 |l
[ E: ABI 7500
B F: QuantStudio 5

[ B: GENTIER 96E
[ C: Cobas z480
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1 6PN ESE PCR LY 1: 10,1 : 25
WA HBRERESD ORFlab EER Ct &

[ A: CFX96 Deep Well [l D: LightCycler 480 II
[ B: GENTIER 96E 1 E: ABI 7500
[ C: Cobas z480 B F: QuantStudio 5
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2 GMEMFEHRESE PCR LY 1: 10,1 ¢ 25
MABBREREZESGT N ZEEAMN CLE

3 it

I PR 52 58 %5 76 FF SR G IR AR A8 T 2019-nCoV #%
P ARG U i 0 6T Fh 4R BB R L B B L R L B
ASCAE 4 I ARSI 2R G0 0 AT 1 BB R IED . A BIF ST iR
— VLB Y 1A R TR RE AR A ] — P 2 B0 5
5EZRERALFE—MY L5055 6 648
[) 7845 B 52 5 78 O 8 - PCR A28 41 1 19 46 I 2R 4%
FHEAFEAT RN 2019-nCoV A% W8 , TE M A R 46 il
G0 W R 2 B RIS 1 B L R 35 AN [R] A S s 26 0 E
PCR Y3+ 2019-nCoV 4% FR K I 4 BE B4 52 Wi .

Ko 4 PR 2 9 T A A% R 1 S D R & 1) o
itz —. PR LB ERE CDC HEFEH 2019-nCoV
AZBR K 7 1) LoD 7 85~499 copies/mL , Bk
T A R R 2 B 3 RN SE B 28 % 2 i PCR
I, AR Probit 3BT . ARBFGEH 6 FlOR R LS Y
S e i PCRAY AVB.C.D.E FI F 19 95 % &
H ORFlab &M B A X LoD 40314 1 ¢ 90. 79,
1:48.36.1 : 193.64.1 ¢ 133.50.1 : 132.34,

1:217.13, Hdh C 1 F AXF LoD BH BAK T 55 4b
4 Ff PCR A, 2 B A HIF 55 o it 09 42 1R 482 03K 5]
KEERBAL T 80 20 5 C 5 F 48 K
W28 G 14 43 AT R A58 T 4 ok 1O 2 28 19 Ife IR
FEARTEX 2 B R G F AT R, I K 09 A % KK
R .

R % B S K 2R 4 ) LA T R — L R
R BE Y PR R A 56 B 0 3 L R TR i BB A7) R 4 B
AR 348 328550 B He T T A S s Ol i PCR AR A
R P G g = R R AR
F A DU 28 0 v 1 H A R 2R 12 L 4 0 FE 6 AN [l 5K
2 6 2 i PCR AL L ¥ 2019-nCoV # R . X 46
AR T F G 0 22 e A I HE 3 TR Ce i) o 2 M N S 56 =
PG 2 B35 <<5 %0, 2 /R % 9 K 5 6 Fp AN TR
SR O s PCR Y VE Bt ¥ B A 4B % 4 19 K

S bR A R A T Ao AR v A — R Y AR R R
BB 5 W RS 3R 6 9 2 BT 1 R L A F R e S B
il A2 R 1 BB 7R R AR B CERAE N B KT L SE
B i PCR AN 5256 %8 PR B8 55, A B 50 38 o [ o
K 22 45 v i oA DR 28, X 6 ol A [) 2805 g 52 A 9%
JEE it PCR 43 BT 41 A% A9 4G 0 2R 40 ik 47 12k i 1T
s KB 6 Fl S 26 ot a2 B PCR SR Aar T 25 2R 4
fil i B PR FH 225K (A2 M BB T 1) 25 SR A7 7
25,6 Fp A [F] Y S 9% 0 a2 5 PCR A X 2019-
nCoV % R A5 il 14 BB A7 7E &2 . i% 2019-nCoV §3
RANLEAES C.F L it REUEA T 54 4 Bz
B2t 5 PCR A CE) A.B.D f1 E). FATHT
F 53 J B 52 A6 0 28 40 1 Al IR 2% 5 A ) 28 78 1Y
SO R 8 PCR AU Ife PR3 R 384 46 5 A i
FRCA . PR SE I 98 Ot E i PCR X Mx3000P Al
Cobas z480 [w] B A6 0 1l R 21 J& 1L 4 4% v HLA-B27
P, Mx3000P 9K % =35 53. 85 % (35/65) ;
%G A 1 32 B 26 G E B PCR X Cobas 2480
Fl LightCycler 480 I1 [a] B % 2 A6 I Wi R 41 J&] 1L A5
A EB %5 # DNA, Cobas 2480 B4 I 2% 5 5 3
It LightCycler 480 Il B # 0.216 log,copies/
mL" PR, 7E SE R T AR L T A R R T R
Gt PR 3 R 47 448 S92 56 25 7 %k BT A AR FH G ARG I 2R 46
PEAT 4T AP RE DR A L ] s N R 3 0 S B 5 R
PCR {47 4 4 | 08 372 FUALS U, LAk H 4G
fig. HEA S LEPOLE B PCR A R A
[v) o 2 7oA o JE 0 T BB [ . 7 G 000 AU vk 2 T 5
FEAET AT LAAR S Z2 Fh [ 8 2R G0 00 1 RE TE A 45 L ik
PR M vk A T S AR T R e AT R I U0 e
R o DA AR A T ] 5 B R  45 A

RIS RIE  FTAE 1 7 U OR A7 76 ) 25 i 58

(F4% 706 )
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