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Abstract The corona virus disease 2019 (COVID-19) caused by the new coronavirus (SARS-CoV-2) has spread
rapidly around the world,posing a serious threat to the public’s health. As of September 30,2020,the number of
infected people in the world has reached 33 million,causing more than 1 million deaths. Normalized nucleic acid
detection methods based on lab have long turnaround time and high cost. Therefore,there is an urgent need to
develop a convenient method to detect SARS-CoV-2,s0 as to achieve rapid testing and timely control of the
epidemic when resources are limited. This review summarizes the point-of-care testing (POCT) methods
developed for SARS-CoV-2 in terms of extraction,amplification and detection,and briefly introduces commercial
POCT instruments that integrate these three steps,in order to provide references for emergency response and
rapid deployment of COVID-19 and other emerging infectious diseases.
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AR AL BRI RNA 4lifk

2 BRI

2.1 ##HFREEH4R S (RT-PCR)
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FEES A BT TR, 2RI KRR AL T exo #8411 1K
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(4 S 0 AL R DR T A TR A B R4S BOR
AR T 52 2 T EL R R i 1 R 28 S5 Y
F AT BB, AN ELTE BG4 Y S 00 = A
ASMET . g T Ad SHERLOCK RETE R4S I 453515
FNHEZ N, Joung F VIR T AE— R kAT
SHERLOCK iz i) 77 % , #% A STOPCovid (SHER-
LOCK Testing in One Pot) , ¥ LAMP 55 CRISPR 4
SRS I A0 BRAR 45 4 W 22 L 1 P 2D SHERLOCK
SeAL Ry B0 RN, AN B AR B, R BR S 100

g- crRNA

O—Q ssSRNA{Sr7

ANPE DL, FTAE 1 h N R A 1] 3 3 4R 2 B G 132
BRI, 3 o i PRAEA HEAT 1 S0k, 365 7 R
iRl

3.4.2 DETECTR Casl2 /& CRISPR-Cas 2 ¥
GG T3 — A O, BA BRI AR R 1 5
e 08 SR W A% I 18 (ssDNase ) F7 1 , J2 —Fh RNA 5
T DNA X2 N VI , 7545 5 ¥R 79 5 23 A i
51 i 24 f# ssDNA . 7 DETECTR (DNA endonucle-
ase targeted CRISPR trans reporter) J7 3% H (& 5) ,
T RNA B S8 9% 6o DNA, SR 5 S8R 34 )5 1
DNA 1 A9 5 5 ¥ 7 5101 Cas12a, Cas12a fRIK Y]

xS

- ?

/\//C\ ;\\\P — /\/N —_ /\/_-! W Dk @—
Vv /\/
o~~~ cDNA Casl2a g CRNA  @——@ SsSRNAJIH /T

5 DETECTR Kl R B/ & &
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#| ssDNA i 25 FEEF B R IR 1T WL 28 6o 7, ]
PR R A LR S DNA RGN

BT 2GR 7 32 A X 52 R T v HL AT A
SEIW R A A I, Huang %5 R | — 2520 RT-RPA
T3 1 B A SR IR 95 5 RNA R 35 38 DX O, O
W BT AR 041G 7 W AR5 A% 28 96 FL It T 2 Al h
HEATHE AT, i 2 AR e s AT 15 5 52,
oy T30 A B4k AR S B 25 B BRI 2924 50 min,
o 00 B Ay A R 2 S48 DL, SRR qPCR U
SE o TR LAV TR 280K £ S A I IR
TG AR T B2 TS Y kA
TRV BTG, DA B 5 ke = i /N RS i B R AT
%M, CRISPR 48 AT LA FH AN e 37 3 4K 2% R Aex
WG BT ZAT A 15 A R AT Pt e i 2 1, o
T A R R S5 2 PR B A A BB AS I, X B
BEARI | 3% S — ARG A A o 8, B fEHEAR
AR R A B4, LA A i) 97 3 AR 2% A T & SR 1) T
T RAYE A BT DL IR W kAL
XPREAHEAT T4 AT W AR O T X — ]
3, Ding 557 42 11 All-In-One Dual CRISPR-Cas12
(ATIOD-CRISPR) il 73 , H TAX IR Y™ 14 F1 CRIS-
PR A (9 7 A B 53 A — A B S R g, R
R RE A BN AT 4. 6 N5 DL . 1] Guo 267 5T
T — AR AP R YR A B
(RAA) Jz CRISPR £ il 455 25 A% PR A I ~F- &5, e il
B2 T X104 DL, o T892 & B A5 B S
R, A T — AN B € LED (1968 #5 U &
DU S n] $4E

B2 T RNA 4 CRISPR/Cas % W% 5 45 5L 9 14 2%
B B PR AZ R ARSI L A, T DA g A R4 I
() B 9 5 M R 0] S8 M CRISPR A6 34 v] 5
] ) AR A RS A R A 5 o8 —
FRA3FI2 Wi b AR B4 Sz J 0 Rt A6 0 %) 187 FH w17
JRE T 5

4 A — kL BB AR 7T R

T ol Al BRIV ARG 00 Ty ik % 3 2 T A B
B R S A A PRI 438 J A U B 8 i A ik
L HE—A &, I3 2 (5 P LA 25 4 s il ot 4%
FEAR VLA S H Sk e KR ik /> A T 45
VR sl A 18], 12 o o] e

M 2020 4F 3 H IF 45, 56 B b A2 ) 4 B R

(FDA) X Z T4 7 1 EUA A3 E R 2 A
S 22 5L T RT-PCR 5B Ay RV A 00 75 b A 0
IETEROIT & o H TR I PR S 90 % i i 18 1R 58
4 J5 AR E (CLIA) B8 %2 Y 5 T RT-PCR J5UBE EA T
SARS-CoV-2 Iz i Bl i 46 I 47 Cepheid 2> 7] HY
Xpert Xpress SARS-CoV-2 fll Mesa Biotech 2 F]
Accula SARS-CoV-2"*'_ Xpert Xpress SARS-CoV-2
(Cepheid) i i:f RT-PCR A5 E & K AT N2 5 K7 4>
FOFR , AERZY 45 min N BRI RTAG 2 4558 R R i e
H 3l , A Z P g TR R I . V2 0F 5 A
BAKE: Xpert Xpress SARS-CoV-2 5 & T 52 56 = 1Y
RT-PCR 7E I RFEAS th AT T FOAL, s Al e 1Y)
— 3 (599% ) , I H R AR BAR A0 5 K F- L BE
T SERE B Mesa Biotech 2 &) [ Accula 454 T
RT-PCR 7372 Wi A 11 2 20 52 K, A 30 min
RIS 2045 R HACEAL T3 R/ MMETHE . T
PAd Accula MR AYPERE , Hogan 1 LA T 100 17y
SRR TR B AR, BUA—EME o 84. 0% , FHHE
—HHEAUA 68. 0% o X Tk w2 i AR A RE A B
PE— BB, & BRI . 3X 3R W] Accula BRI
ARG 0 52 B AN R, A A0 2% T A 0 % 9
35 5 B2 W o PE 2 18] /Y P 4 RN AT
RT-PCR Ji 35 (% 77 Ml A BRIV 6 00 2 8 A7 2590 A )
BB A BRA 7l 19 iPonatic # 8 70 T2 R 58
S SR A A R B AT FR A T 2019 B BT R
B IR A IR & (R NP PCR L) o iPonatic
R F— DA% TR G F OB AR, 45 T PR3 A% T A 1
G0, —uli 58 MR AR 2L IR 5L I PCR 91
R o 375 A A R R R Bk
TR BRI, S BRIy 1y 2 A sh ik, (2% 07k
ity 2T B R BORE BRNRE A | 5 A bR o S5 % 3
BN AT . ANE A RERS S £ H PCR (mPCR)
B b AL S £, 140 QTAstat-Dx (QIAGEN 23 7] ) |
BioFire FilmAHay(bioMérieuX INTDEEEE QTA-
stat-Dx B 1 SCHRRRAIZ S A B ob L i A ke ) T
7 BT, FORED T 1 min, A 7E 1 h
N1 458 o BioFire FilmArray (bioMérieux 2\ 7] )
AR ZEH PCREG S ORISR ARSI 1 h
PRI, 55 PCR FAR AT DL R B R R A
FE 45 S Ve SRR AR R W) T 8 T4 T I 4 v 1 A
IR, #1502 7 BETRE AL T RT-PCR
i 3Ly BV R A gy
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R1 HATEDALEYIET RT-PCR JU B A4 B 600 532

[HLEES TR ) LioRlE LYy st ] oAl
Xpert Xpress SARS-CoV-2 Cepheid E/N2 45 min 10045 Ul /2 T}
Accula Mesa Biotech E 30 min 200 % D1 /J2 )L
QIAstat-Dx QIAGEN Orflab/E 1h 1 00045 N /27
BioFire FilmArray bioMérieux S/M 45 min 50045 Ul /2Tt
COVID-19 Go-Strips Biomeme Orflab/S 1h 1.8 HE K 2H Y i/ T
WizDx™ COVID-19 CrystalMix PCR kit Wizbiosolutions RARP/E 1h 1045 DL /f40t
Bosch’s rapid COVID-19 test Bosch Healthcare / 2.5h /
Microchip RT-PCR COVID-19 Detection System Lumex Instruments N1/N2 50 min 9x 1035 Il /= T+
ARIES SARS-CoV-2 Luminex ORFlab /N1/N3 20 min 3005 DL/
iPonatic 35y T2 W1 R 46 W) ORF1ab/N 15~45 min 20045 Il /2
2019 F bR B MR A I & (RUTOEPCRIL) B R A ORFlab/N 1~1.5h 2045 DL/ Tt

SRR HE B TN T AR B G PR, AR
Y BE T R AT S B A AT AR A I, BRI T AR
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A et 1 1 R X Do R A I P RS TS, 5 485 =X
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3 ) VHRIH (25 min) | =38 1 (64 4>) BPE A, 113
B A% TR A AR AL DN 2 BH 2R A0 K F 95% , 4 S MR
F95.3%. B ILA ] EasyNAT BIE 43 T2 Wi &
G502 TR 1 — R AL A IR 1S AR, 170 FH B 1
AR TR BETE 4 A Bl RN A B 240 G ER 1R
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H S AL SE, B T ARAET 79 min, S FEBF PRI
T L PCR 525628 . Abbott 23 5] 4 ID Now &7
FH NEAR Ji 24 8 — B0 5l AL RIS 57, 2 st
1 [a] 47 3% SARS-CoV-2 ) RdRp K B¢, Al 7E 5 min N
L 0. 125 copies/wL 1 2 ABE . K6 FHPE AL Y
5 5 min, BIPERE S HTF 13 mine FHOEOEHRICH)
O FASFRER FePE S E A Y RNA BB . SR, A

K2 BT AR JFEH ) SARS-CoV-2 K% BV IS I J7 32 %F 1

PEAS S ID NOW 5 RT-PCR BHE — B RAUH 24
80% >, X 7 R Abbott 23 7 1Y ID Now Y1 fig
AR ) JR B, X6 - 5 BH A 0 e 45 B R B L TD
NOW & L [ 4f , H X F 55 FH Pk #F 5 R % B%
ICI PR X S AL £ 5 0 P e, 1 2% rE 3]
REPER A, AFRY 1 — RIS A 5 R
Z WX DA BN SR AR R EE T A e 485 o S A PRk
i, AH AT TR A | e A6 B Ol S R
W) S IR A TR Y B AW T AL TR R B, £
T RE R T

5 BEMRE

AL T35 T 50 59 = AR RT-PCR Jii e , BV
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JRE G300 s i) s s
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SEAZTRY I LAMP 30 min RSV Ar, JOW AL, BRI IRLIEAT s ATV BB IA 5 5 BT AR S 2% s A AR
e WAL
RPA 20 min TC T ATANT AT s 45 A 5 200 5 S o7 I ) UK MIAR T 5 52 2% s IR TR BN B T T I3RS s AR
S5 5 P T B A A ER R
NEAR  5~13min SRR JOFH OGN, R IERBEDT s BP ) BB A7 A i R BH M 0 T e 5 A48 DUREAC 5t
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F6r U FN CRISPR Al A 5 fil 285 SRR 55 s 10 45, 43
SEIRAERA PR 5485, 75 R R AR AR Y BB A
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CL AL 1 T g B B R e AR R T T &
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/N AR [ A £ R A HC A B R A 0 37 5% b i
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— VPG AR T AT D BOE R A% SE B
T AR SR B VR i = X A AR S B AT
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