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Abstract

Human new coronavirus pneumonia caused by the novel coronavirus (2019-nCoV) is epidemic in
the world. The epidemic has been basically controlled in China. The key points of prevention and
control are shifted from diagnosis and treatment towards patients to the screening of asympto-
matic infected persons and the prevention of imported cases. At present, Chinese Center for Dis-
ease Control and Prevention (CDC) and the World Health Organization (WHO) recommend two
different pairs of 2019-ncov nucleic acid detection primers. As the key of real-time fluorescent
RT-PCR virus nucleic acid detection, nucleic acid detection primers have the characteristics of
rapid mutation speed, so it is particularly important about whether their sensitivity can adapt to
the rapid mutation of 2019-ncov abroad.
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FURT, BBt T E AR 118, BEAhN H a8 ™ 5, s AR T A dl s i s ™08 1 25 56 o
SRBERBWAT MRS, B A AT AR S, CHr B R 8 il 21297 T R OAT S -BAR) ) [L1H SEm 5
RT-PCR A5 I 2R Je PR B A% R S LA B2 AR itE, X NG 58 BEAT 1 RGN A DR PRt i 12 Jl SR 1R OB »
CDC 5 WHO -HE75 F 9 06 A [ T A% BRASL I 51 420 /2 15 2 DR 2 A8 S T A A RS U VR B 52 1 B, 51RO
FEYE AR ST LU R TE IO 25 AL BRAGHIN 5 P BT X I8P A2 57 1% DU R X CDC 5 WHO A RIS I 51 /A7 LE A

2. iR REBEEFERERETIEE
21 FEFREERN

2019-nCoV FEH 4 K/N4)2N 29.8 Kb [2] [3], 2019-nCov £ £ 4t %2 F )& i IR 7% # #} (coronaviridae) /&
RI%7F B )& (coronavirus), A SCUSEERT 2019-nCoV 4= FE R4 kI8 T NCBI A1 2019 #i AL e R im #15 B
JE (https://bigd.big.ac.cn/ncovirelease_genome) [4]. FL4& 14 /N E24E (Opening reading frame, ORF) (&
1), Zmhd 27~28 MNEAF[5].
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Figure 1. The schematic structure of 2019-nCoV genome
1. BB KRS (2019-nCoV) B E AL MIER E

22. mEBEERKRINGE

ORFlab A1 ORFla FPKfi T w2 I 41 573, 4372w pplab A1 ppla 2, /EEIYIN 15 8¢ 16 4ME
4& ¥4 2% 9 (Non-structure protein, NSP), £14% NSP1~NSP10 1 NSP12~NSP16, JLr NSP12 A fig )y RNA 1K
7 RNA B4 i (RNA-dependent RNA-polymerase, RARp) [6] [7]. 4 FikF N {5 e IR 5 B 45 1 2 19 9k
BRI T35 BRI 2HL A 373, 2 il DA 2 T ) 98 b 2 1 (Spike, )~ /NELIEZE 1 (Envelope, E). 415 I (Membrane,
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M). #ZA<5E 8 H (Nucleocapsid, N) [2] [3]. 2019-nCoV I S & H & —FhAr T3 fE R 10 B A Bl & ThRE R b
H, FoTR 5 18 40 ACE2 524k 45 &, SLILR 2R e 55— 2P [8]. N & E 24T 2019-nCoV A
A TEE A, H AR POR ER R RS S [9]. E REAERERALNE, BBONE0RE hiEIEM[10]. M &
FURBIE BURERRL T, (RREIRZ I, JF5 N ARS8 A1,

3. FIEREERTI RT-PCR ZBERHM
3.1. RT-PCR #%E&#& M R T8

P E AR LIk, ER PAEER RS EIEN 7 AR G R 2R G il 4 12
JTHED) - MEE—RRE S -C RO BIHHIZ 1) SARMERK IH PR A28 RT-PCR #ZERAGMIBHPE . RT-PCR 2%
R J5 R AR ARSI 05 5 1) N DR ST AR R 7 A U e BE AR S MR B W A %3505y, RIS o Atk ] LAZh
B X BN X Tag-man #R%F, $REHSTE Taq BEAMIBEMEH N R KBTI~ A9 e B S, RHE
PG T HY HIGIA B 7 16 R AT 43 2 ST 38 i 2R, bRl ih 282047 20 #r SR T A2 75 52 Ront R UK
Yepr ARERG 5 . H AT KR LA 7R & BL 2019-nCoV ) RARP 3K (2 T ORFlab BAYHE). E JE
AN FERARIIAT 5, AT SEBLXT 2019-nCoV A% R Far il [12] «

3.2.CDC 5 WHO WFhEREZER N5 14

FH A% RS I JER B T R0, 5 B0 S P D B B0 T DXl ) £ < A0 A B A A 52 A A K B 5 . CDC
5 WHO #7117 2019-nCoV #Z B Al 51 #0414 X AN [ (% 1), %4 — %t 5]4#)(CDC-ORF1ab, WHO-ORF1ab)
fr T EER) ORFlab X3, {H4 4 DX IsRAE L K4 14122 1970 bp AR ES . CDC 53 4h— %} 51 #1(CDC-N-F/R)
PFREZARGEE AN) XK, WHO 54Xt 51 #(WHO-E-FIR) T /MIRE FI(E). DU 5|9 7E 3 K 41
AR A B AR (R 1),

Table 1. CDC WHO 2019-nCoV acid detection primers
& 1. CDC WHO 2019-nCoV #BR#: M54

EIE B Fr 3l He 2 X 3
CDC-ORF1ab-F 5’-CCCTGTGGGTTTTACACTTAA-3’ 13342~13362
CDC-ORFlab-R 5’-TCAGCTGATGCACAATCGT-3’ 13442~13460

CDC-N-F 5’-GGGGAACTTCTCCTGCTAGAAT-3’ 28881~28902

CDC-N-R 5’-CAGCTTGAGAGCAAAATGTCTG-3’ 28958~28979
WHO-ORFlab-F 5’-GTGAAATGGTCATGTGTGGCGG-3’ 15431~15452
WHO-ORF1ab-R 5-TATGCTAATAGTGTTTTTAACATTTG-3’ 15505~15530

WHO-E-F 5’-ACAGGTACGTTAATAGTTAATAGCGT-3’ 26269~26294

WHO-E-R 5’-TGTGTGCGTACTGCTGCAATAT-3’ 26360~26381

4. BERAIS X IHERIT R

AR FH 22 A4 45 80 (CNCB)/2019 35 284 56 R 9% 3545 B P2 (2019nCoVR)
(https://bigd.big.ac.cn/ncovirelease_genome) & i ] 2019-nCoV HiE it — /M geit 19w B3k K 40 B it DY st
FZBRAG I 51 ML %o X 1A 5 v (4] 2), &3 CDC-ORFlab-F/R, WHO-ORFlab-F/R 5 WHO-E-F/R iX =
X595 CDC-N-R 5I¥HCXS X 38048 S i B AR BRI, AR A K A2 % /vT 0.01. CDC-N-F 7EJE K ZH
Xof X AR S0 B AR A R 14009 &, HoHb 13888 BiAR S 4 7 R (K 41 28881~28883 (1 E (14 3), A&
SRR AEF KT 0.05, W2 11 X I A8 57 AT g 23 7E 2019-nCoV FFA4 RS Bl &K 4 [13].
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Figure 2. Primer pairing region virus variation
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Figure 3. CDC-N-F genome region virus variation
[ 3. CDC-N-F £EEHEX Y HFELER

5. /g5

SEI RO RT-PCR AR e A B A s 5 1 T B, a4 e 1t AR IR 51 /R R HAZ D A %
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FEHE, M SBCREBRGE RS, dhims) e E N2 R A .

MG AT Rk E, iR ZH7E CDC Kl ¥ ORFlab [X 5 WHO Aillf¥) ORFlab X 5 E X AHX}
PRaF, DRI S 28 et bR B A 6 R I BR 2 WA 22 KA s, (H 3 2L el PR 25 B [KI 4H/E CDC-N-F [X
ST =AW AR AR e B BEREOR, AR R AR R AR FORT 0.05, T BH X 43 (A8 4R AT RE 2 AR SR
BB Y B, S EUE S AL R A I 7 G (0 0 2 B VR R B, T A A 1278 S R e e B A
ACTE S 3 b R AR G A7 WA 5 13— 2B I S 40 M

Gh A AN ST AT 78 08 258 S A SR X T T R A RS D 5 A R S VAT T, R AR R AR AT
ERTI RE 75 AN WA S 1 B AR R LA EORER A D, X T okl H i s B A R B ME A= L.

SE

[ R DA R 03 2 B B e PO 23 R il K 1297 J7 S (AT 35 -E ) [EB/OL].
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