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Abstract: The rapid global spread of coronavirus disease 2019 (COVID-19), caused by the se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has introduced various challen-

ges in global public health systems. The poor applicability and sensitivity of the reverse tran-
scription-quantitative polymerase chain reaction (RT-qPCR) and antigen-based tests, as well as
the persistent emergence of SARS-CoV-2 variants with different mutations hinder satisfactory
epidemic prevention and control. Therefore, there is an urgent need for diagnostic technologies
capable of distinguishing SARS-CoV-2 variants with high sensitivity and low (or no) equipment
dependence. Diagnosis based on clustered regularly interspaced short palindromic repeats
(CRISPR) has low equipment requirements and is programmable, sensitive, and easy to use.
Various nucleic acid detection tools with great clinical potential have been developed for the
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diagnosis of infectious diseases. Therefore, this review focuses on the reported state-of-the-art
CRISPR diagnostic technologies developed for the detection and differentiation of SARS-CoV-2
variants, summarizes their characteristics and provides an outlook for their development.
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T FDA ¥ eI IR TERERE . 7E 137 f31lfi K PH
PEZER A, mCARMEN 1EHG#: T 95% (130 177) BY9H
BEAZIR ; X T 150 0y N T #EAE A, mCARMEN JE fff
PR T 99% (148 14) .

CARMEN v.1 ASGEXTEAS o 2 25 P 20 45 D12
HEATRE REVEAR IR 2 R PR N AR 7 B it X T4
TR B AL B KRS I A AR YT R R E E
3100 ST mCARMEN RERS I T &2, Fil I H
B AR S Bl 725 R G 4 1 2 4> Cas H S H
(Cas12 FIREUE W R Cas13 Z bR e <R -
1R DUBUREAS RS DUBOREA 1) 8 124 4R, DA
Fluidigm Biomark f:i() 3 NG IE , 2 Hl 7 tiR
FEIRF] 509% (PR R BEOC R bmife i 2, Ak, Bk
A8 Cas12 il Casl13, Af LI f 3 REA B8 1 ~
10° 42 D15/ WL 1Y SARS-CoV-2 1 F 5 i B 23364
FET,

H T, S8 R T — R IF 4R (next-
generation sequencing, NGS) #1714 , I FRIZHIA
AEAR I MR 51 SARS-CoV-2 A8 A 8717 1) 2718 ( Bk
TRRZANE AR ), K T2 e i 26 F
SARS-CoV-2 Hill 83 [ 2 2F 2 W fn Wil -5 A
TS L . mCARMEN #kSE T % 1 AR (A1)
[fi M2 ( variant identification panel, VIP) , REf%iH 5
FIX 43 6 Ff SARS-CoV-2 %F {4 ( Alpha , Beta , Gam-
ma Delta Epsilon £ Omicron ) , ‘& 7F 4| 2& & K] 1) f4
SFIXN A WA EE NS T, HTY e Ky
5, FIFHZRAE T 26 4 crRNA X foi4368 B FLA 1Y
AR RFFFIHT H B A AR A

# mCARMEN VIP A H T 5 5% 22 MY 5 Y
1557 Oy BE A, i o K NGS B i 3% R 45 R 5
mCARMEN VIP i ZZE 1% 1, & BUAFAE 99. 5% AY—
FE(1549 1)) , 15 NGS H A 5k I 5 3] e mCAR-
MEN VIP K 2j 4~7 K; I4M, NGS A FEA Bl A
It mCARMEN VIP 7 5~10 f%.
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LAMP fe LSRR 1 A5 B R 1A 7 i 38 1 i
{3 T B AR A S A R AR A = 2 BRE 5 kcadk 1Y
RPA RERSH T AR BURE & ik, o B s i =
B AR S R 8 ) A P R B8 TR BB, X % R
HEEFE SRS ATEU) ™ Abbott 23 7] BRI
ID NOW COVID-19 il FH AP BURE i i E A 745

H4FTFE 5~13 min AHCEZER Iz AR TFE R TN
W, Hm g ikt > Rk, S5 18 ik R
BRI | BRI 2 A MR A R 5 38 S T
M,

JLF CRISPR ()12 i 7 SHERLOCK ( specific
high sensitivity enzymatic reporter unlocking,
SHERLOCK) "> MR RR -4 , 4435 BN B S A 2
. (1) %6 RPA; (2) T7 5 Al Cas13 -5 1) B4k
RNA iz & 73 F WM E D) %1, H Ai 2L T SHERLOCK
2T 5 PAAE PR 52 BBORE & LA K 4% 82 1 (heating
unextracted diagnostic samples to obliterate nucle-
ases, HUDSON) fH A 3e 25, il ARk 2438 Ji
IR B R B R 1  THIR T XX IR I 75
B IR VAR g N 1 £ R S e 2 L A 1 it 7Y
KD B JF— ook, SR, ATy 1
Vs EAeiaAs Z A% X S TS G AR R R )
AU

J T SRS HAZ RIS WG SR BR 1 , Sabeti %5
S TR ZE Y S 7 B LA XA T 9 1 5 ( stre-
amlined highlighting of infections to navigate epi-
demics, SHINE ), 1] DL A A £ B A% A A< o A 0
SARS-CoV-2 RNA, SHINE & — F# 3£ F SHER-
LOCK'*"' 1Y) SARS-CoV-2 434 J5 i, BA LA A A5
(1) ¥3T RPA RYP B FIIET Cas13 RYKEINGF R
— AR D T R PR E R T (2) 8 T RR
NFAEAAZ IR A T >R I8 D G2 A s [ 38 2 7 T b
KRR 7, % HUDSON 5575 i) A 30 min J8i20>
2] 10 min, DU K IEHE 5L A REEE; (3) R T kA
T S T I 5 A 3 7 Wy A e SRR i TS
PR 245G T — DN ; (4) 8 T H]
FUREAR A N RS R 2, il B E R ae T
BLS IR LA A sy 7 g Bt (gl 4) .

e FHRE 5 R 2B ] 50 min (%) SHINE i T 50
AR L WL FHEAS, 5 RT-gPCR AL, R
4 90% (27/30, SARS-CoV-2 PHYEREAS) | 3 H EA
100% B SPE, T SHINE 254 7 H P 4T il
Jr AT SRR v R PR A A LR IS A T A
XMW

55—t SHINE (SHINE v.1) " J&—Fh AT 2 2
BUZRR S i & 234, 281 SHINE v.1 3 &
Z MG IR I B AR 2R E I 20 2 A
Fahifil 5 iXFNR A, fE LR I, Sabeti 2517 4k
ZLIF K15 —AX SHINE (SHINE v.2) 54 1 = R
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SHINE (Streamlined Highlighting of Infections to Navigate Epidemics)
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Fig. 4 Schematic
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SHINE 22 i Hh s in e e 700 RE 0 F1 328 50 700 H 57 B
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SHINE 2zt (%) 3% P , {5 CATS 9K BB 98 O 45 VR T il
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FI Y SEBRAERA R TR RV AR A AR, . SHINE v.1 1)
45 min F1 20 ML B /DFIA L 10 min F1 5 4
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AP #RECINE 5) o

LA RT-qPCR N 3&HE, Al H SHINE v.2 %} SARS-
CoV-2 FHPEFBAM: B3 72 (& WHECTREAR (R 2
HERERT AR, P EFFRED 10
P& 018/ mL) $EA7103R, SHINE v.2 figfi LA 90. 5% Ay
R (38742, FHTEREAS) FT 100% 1145 S5 PR 4G I A
PREC) B LT P 1Y SARS-CoV-2 RNA, i J5 %
SHINE v.2 5z fd ) FDA 'R 228U Pt
35 I 1%, ( Abbott 1) BinaxNow #7 5d Jifi 48 $t J5 [
M Access Bio HJ CareStart 387 i ifi 48 41 J5 46
WY BT AR, AR A —4H 96 1 B IR FREA
T R R 5 A B — R AHEAIK 50 ~ 100 £%, (B
B 1.9x10° # 01 4/mL L 1), SHINE v.2 [t
PRI AR i R B AR =5 50 £%, SHINE v.2
A AT v A5 B AR R AR ] AR ST B Al 2R
AT REIS R T TR AR, T HLELA 100% 4 51k
£ 33 1~ RT-qPCR AR & P oA FHPESS R

R T %00 SARS-CoV-2 [ AN R 48 {4, SHINE v.2
BESTA TR AR A B A iR 53 T 2 AS TR P 1 46
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Fig. 5 Schematic of the SHINE v.2 workflow!?!
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261260 31 1 S8 3 A4 SHERLOCK 1 5 A6 5 4k 7
SARS-CoV-2 2 Wi il i 77 % (accurate detection of
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(R LSO — PP IC T A BRI 7 v , A6 AR
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] ADESSO i3t 195 1y SARS-CoV-2 [H
R HEIfG RAEAS K5 5 RT-qPCR At JE ik k47
45, RT-qPCR #l ADESSO i i #2 HU i) RNA EFT
ST L #; 3 T BE R 9 32 I8 K ( RIDA® QUICK
SARS-CoV-2 Antigen ) Fil ADESSO I #: 75 A& 42 B i
FEAS AT LS, #F$2 LAY RNA I, ADESSO A
RT-qPCR HAHH >4 1) R U8 A4y 51 (ADESSO #l
RT-qPCR R HUEE 73510 96% F1 94% ) 5 7 A4 48
T i 1, ADESSO 19 & i B 8 3 P F o R D3k
( ADESSO 14t J5 il i 1 2R 8 B 43 51 2 77% A
46%) . 4 22 H B AR A g 5Lk oy R0 A R
509 B 7 A A U R e il 2 fa 28, R,
ADESSO Xf T4l H AR H B

XIFrifE ADESSO #171H4 , LI SARS-CoV-2
A[A|ZE1A ( Alpha  Beta  Delta 1 Omicron) . %1 %}4F
PSR RE S 58748 51T T crRNA SR FUI X 2L 7
51, FEdnifE ADESSO fY3EAl I, T crRNA FHFR
RNA 2 [a)/ i Y45 HD , Cas13 S A 1 10 min 14
3 20 min; PEAM , USR358 AR S5 [ N 5 5 gk
AL, IS S R BE LI 0. 2 35 mE 0.4, LA

AR R s TP A PR e A R AR AR SR Y
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