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Abstract

Since the outbreak of pneumonia caused by SARS-CoV-2 in December 2019, it has caused great
harm to public health all over the world. The existing detection techniques for emerging corona-
virus still have certain limitations. At present, three common analytical methods are chest CT scan
combined with clinical symptoms, RT-qPCR-based ribonucleic acid detection, and antibody detec-
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tion based on transverse flow immunotomography (LFICS), automatic chemiluminescence test and
enzyme linked immunosorbent assay (ELISA). Most of the three test methods need to be used in
combination, and there is a phenomenon of false positive results. At present, it is necessary to de-
velop a more sensitive detection method with more accurate results. Electrochemical biosensor,
as a method combining electrochemical method with biological specific recognition, has a certain
application prospect in the detection of SARS-CoV-2. In this paper, the latest research progress of
electrochemical biosensor in the detection of SARS-CoV-2 is reviewed.
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1. 518

E 2019 4F 12 H #8464k 999 #5(Severe Acute Respiratory Syndrome-related Coronavirus2, SARS-CoV-2)
SURRIB RN EAE LK, X HE TS 2= A N K T aR, R AL BPA RS R T
WPkt BT CZ R IFIETHTE R AT DS PERGE AL AR 1], — B S #5200 75 1 8 I R B Rl
WA AT RERAL G B EE, A, RER R ATEE AR I AT AR R (2] XN T
BAEIEREE, D@L —Rhaeotud . (. WA R N VA R R e o S AL R oS8, WA
AT BB G RE FE A PR L AERR ARSI, BEAE ORI DS AE AL R IR, TR R B 42t 3
MARHIVE o S0 —1i) e, ENAMOBEFRA il 7 AD Sy, oy, A=Mial ke 2 A T H
WM b B FRMES CT S8 SRR (3]s XM 7T EPREE, T ZET S BEAU
TR CT 134, JF HAs S A B SR LA 5 8 BRisFH il M Fm s AT 2 W, ERR YK
& SARS-CoV-2 M 5| A HIFA , FE M2 B A4 e 55 FUAd g BE Al 2 AHAEL, L 75 S PR AR R P B
W, BRIZTT ik R ATy — Rl B2 W i) =B, 5 A 75 7245 S A o B8 A7 ik e B T RT-qPCR
FIRZRERZIRAS I (4], 127 55 RS I AT, fASh PCR Bk, il IR B a3 1
R RNA FP AR IR I BT R B S G Wi ss, 1M kRS RN AL, JEHA S il
I, I BAI ARG B B, PRI S R N BRSSO U 7 VA e — P 4R
o B RNV I TR BN S EAT IR AR(LFICS) . 4 H 34k 22 R 6 i 00 A BRI G028 T 36 (ELISA)
A PTAATIN[S], 1A 5 2o o b A D00 A IR, e e A 00 A5 000 AR i 75 35 0 e s 7 R AR
BEATAL A, T ARG AT e AL TR RS, BLRTEIRGL G KM 10 RIEA SHTURNE, KIiti
TIEANTE T R G A TCRE IR e 0 A, 7R B 45 G 28 R O VAR A I AT A, DASR S
SARS-CoV-2 far il (R BUBHEAIRE (6] [7]. % DA B =M T AR R 1) 8, S /R R 31— s i i
EPRAE, AEH AR S 0 S A 7V, AL R MG RS — B R RO I =B, 3238 T F 2 EA
HHIEBR[8] [9], ASCLrdR 18 H ATy 1B sl 22 A= WA AR K T 7250 SARS-CoV-2 BEAT A 1 3 %
B AR B AT AT, SR AT R T — e R

2. iERENSGH
SARS-CoV-2 J& — P s 75, HZH RN HsE RNA RIPURR SR IO 1) RE(S)EA . ALE(E)
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EH. EMEBEAMZARFTNEA. EIEREE MR 2RSS Wik PR R EER10]. PR
M TE T PfLBE JOS B R T+ . SARS-CoV-2 5 SARS-CoV-1 HI45#y#HALL, (B2 HF SARS-CoV-1 Al
SARS-CoV-2 FEMAMEEHZER, F5 SARS-CoV-2 #E N2 15 F 40 b B A 53 10w 35 A A1 s
R[], SEEZ=MEARM i R D, H=N00HM: — N RIISMELS M. — AR iR,
SRR — B P B3 o e PRI78 B PR BSR4 M ) 1 3 S Tk R B (ACE2) 2 ARk &5 A 12]. S R
AN = SRR RSN RE I[S], B ST WAE—/ N2k EE A 8 (RBD) M 1 504 S B P e 7R #5 E
FHA- R A ST F AR R A T EE(S2). EEEE MR ERED, CAaESMANEO R
AIDMERE R RS . =M A M W ERL PR WA, 5 E. N EH —EAEmER T4
B REEEEH. N EAS 5B MREmEIE R RNA K. RiG. BIeRZFEZ AT (RNPs) [13].
6 Tk F ML LA 2H RNA (R4 Bh 8 40 BOEE S5 M BE K b . BH T SARS-CoV-1 Al SARS-CoV-2 (1) 4 1L K 4 AH
AYER 79%, 5 B 51 #8851 5 RNA SRIX 5 SARS-CoV-2, HXt SARS-CoV-1 LA X M[15]. A
T G R R AR S 45 B, #E SARS-CoV-2 12 Wt oA 4% [R] IR 0 3] 22 A3 R 97
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Figure 1. Structural of SARS-CoV-2 [14]
& 1. SARS-CoV-2 WEEHIRE[E[14]

3. BULEEYE RSN SARS-CoV-2 [RIE

L1 25 A A B P 2 SRR T — o, B P 2 SR B 1 A 2125 S e R S A4 1
TR M TR S o L 2 TR R E Pl AR T R 2 T SO B2 7 7= A2 £ L 135 53 el A 2 43 7
AR AT BRI P A s 5 B SCA RV S T T o B 0 e 2 24 (155 ) s />
(155 2 1), T LA I Hh T 1T 5 6 ) R 0738 P R e 6 51 4 1 e LA A K U B o B A i 25
[16]0 I 0 H LR A5 AT 2 P AT, BT 0 SRR A AT S AT o LA S A e R S
IR RME AL AR, I AR A4 TR O I i A H AR T N T % A (R S, SR 0 S
ELIZE X A 2% (K S FUAE S (R I PR 40 A BT 170 B T RS RS S 2 46, R E AL S 07 AT A
VU TT LAV 2 (A R, A A T R A BRI 2 et o (R e T LA S % b o
WS HEATIRAL, ELE FPRHE B . IRBIREE . B, Xl AL AT DLE I 2 rhiR
BEE Bk E, THAMGIE TR S5 B R I 7 0 52 20k F R I 53 52 B HAt 0 55 1 T4 18]«
4. BUFEYERSIEN SARS-CoV-2 BRI

ST AL I v A 2 2 e SRS P 4 SR R IR 45 W 1 9 R 001, B 15 B BT RNA HAMOREE T
B, W AR A E B RS T, Fo S R T R A TE B A, XS T 54T

YD FE I L ) T AL I FEAL 225 5 o Peng [19]Z5 82 H 7 — Pl sifb 2 b WA BB, A5 A AL Kk 21 2%
(CHA)ME STCRAE S, FIT R SARS-CoV-2 RNA (MLIE 2). fE—ANHLALK) CHA N, W4& ELAME
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DNA B FSe it o AN ASBEAH BLAE - IREAR S KOR A5 . SRIG, IINZRSEFEE DNA FERAN K IAH
ITHF, NEFEMY=EAES . 7157 CHA RN P HANEIIREL 1 (HP1)5 R FEE 2 (HP2)BE 1T i
MR IELEN, RIREFHAPYELE 50K Au-S SB[ wE 7E & R . 7E%A H RNA fA/EMEL T,
TR A5 1) 2 (AL B SRE, BT AR B Aee 2EAE . /E/E#E RNA I, B T#E RNA 5 HP1 (17
R FRAE HP1 R ICEERIETT, NI HP1 25500 B 5 85 ok, B R s 2 X v Logk—20 5 HP2
T RAEE R A, BEE RNA 5% —A HP1 454, M seBsemrmesafl e . @ik
Ru(NH;); AT S8 328 55 Fr) i e W B FF PR B 75 61 BT 1) DNA TRERBE 1, AT % AL 2405 5 R S48 5
M, HTXHAR RNA BURIEI. B Y5 285 SARS-CoV-2 BRI LIS 0.1~1000
pmol- L™, #HHFRM 26 fmol-L ™. [RIH X T 5L s 5 A0 I3 B i ARG Mt R B T 8 (A e g, %o
FRBRIEAS L RNA L BURIEEE L RNA L BEHL RNA X F1% Ak 2R RS 1 TR EE i 1 o0, 25 SRR
AL S B BRI TR /1, AEXT SARS-CoV-2 (A& _E HA — & [ Sz bris AN .
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Figure 2. Schematic of Schematic of detection of SARS-CoV-2 by electrochemical biosensor based on nucleic acid [19]

2. ETHEERR B FE SR SARS-CoV-2 BIRIEE[19]

Abdul [20155 1 ARIE T —FhdE T 20 F ENE S G 1 FaA A% I8 TSI SARS-CoV-2 1% 8 (L
Bl 3), DARIZR RO DIREERAR, Hil4% 5K (A 2K SR A x4 EARIEAT ok, K X S B R B 13 (4-ATP)
A I B A B AR b, B RS R SARS-CoV-2 HiJFE R A7 i & i, 1 /581t 0.1 mol- L™
2-FHk L FE AL B AR, DLPRRAIE MR SARS-CoV-2 ZEH, H 10%LRE R ek, RIS
PRI 2% 51 B SR A ) A A AR A . X T TN AL AR IR AR 5, A TR R S —Fh
ANFHRVREY, TFEEMAFNDHINNEIEERE, R 3 BV, Ia ik Erfl
TAAME BARPIETS, AR E B M 3 T ) 8P iR SNy, IS R R e 2% 0 A AR 00 281 el B 36 T A
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R A, BEE A A BARIR A, BARYI 2 SR > T BN S A AR T AL, AT ELE SRS LE
AR b PR SR S RN, ST A5 P B A 255 23 BT (5CRS: 0 21 P LT A 2 PG o AR FRL AR AL, TR A
Wi EH RS U P ARORS B R A I o i AR S AR W AR IR EE X T SARS-CoV-2 & HJE v 0.22~333
fmol- L™, JF H AT AR R M. MG EA# A — &M TPae 7. DRk iZ sl 2 A Y% Jge 2
SARS-CoV-2 Ml BA — & skbriz FHAME -

Fe[(CN)G]“
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Figure 3. Schematic of detection of SARS-CoV-2 by electrochemical biosensor based on molecularly imprinted polymer [20]

3. EF 9 FENTRE AR B FE %L BEFHIN SARS-CoV-2 FIRIEE[20]

Kumar [21]557E— M 22 W BRI FR b 8e vk 17 28 T A LA R 9K 32 7 3l (hA CE-2) i 22 JIK Ay B Al 3t
TR AE 2R, SRS ) SARS-CoV-2 TR [ (SP) I 32 R 45 A 5 (RBD) () FL AL 22 A AL TR AR (L P 4) o
56 10 mmol L™ pH {4 7.4 [¥] PBS ZZiB0n AR R HI HEATIE VG, K FL A AL 22 G P A R ET 0 F 2
W (MB)-5 %A S0 (GO) VR S IR R 7E AR T S, PR — IR Nafion VUM AR T E 6. A T A
HEEDMENY, BRMERIER - ZEWERANZ, 5K hACE-2 i) N 32 K E @ T kR .
BT HARGR TR B T 7 K&/ SP, X MB 78 HI AR bR A= AR JE [ B =42 T 52, BRI T R ARk,
KHEIMR 25 (CV)FITH I 22 EHE(CA)ME AR EE SP (1 AL =AW R, FarlBR(LOD) 43 74 0.58
pg/mL A1 0.71 pg/mL. BT XA ITEARREST SARS-CoV-2 ] RNA BEATHIN, Ti2xt e S & [k,
T HTRERING TR, 5t m TR,

SARS-CoV-2
: \ . @ Direct electrochemical
Oligopeptides . .

; Detection of Spike Protein
N-terminal h-ACE-2

Methylene blue-electroadsorbed N-hACE-2 vs (SARS-CoV-2) RBD
graphene oxide electrode (MB-GO) interaction @MB-GO Sensor

Figure 4. Schematic diagram of electrodes selectively targeting the receptor binding domain of SARS-CoV-2 spinous protein
[21]
4. EFF4EEE SARS-CoV-2 MREBAMZ AL SN BRRER(21]
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5. IRRE

M 2019 FEJREAS, X SARS-CoV-2 RAMEEIF= & IR & 38 TR KR, SERA TR
SARS-CoV-2 IrzAe. K1, HHTRH IS s s A NS W e s e . REME AR B
W75 IS5 J7 A AEAE — S e (23 18] . %t SARS-CoV-2 EAME I A TT & T MW 7T, HALT4)
WREN B, WAKMBAEH. FHik, WRREGEHKRE, FahmieisMewire itk 7820, B
FRe R, REEE S RNELEE R, A AR X2 W A s a kR, 9 2 A RS 3 55
{10 5 SR A2 AR & o8 BRI i R R IR HE R BRI IO A BRAG EEAE, S At 1 (1 B B 2 TR R 1
KHZEAR, #Eff. PRs. 5T 5135 R rBms R B 12 I AN BN 2 A 1B A 5

HIAL S AR AR IR AR B AR MR R . A, (B T35 S, 45 G B MR R R M AN R I AR
YR Tet, RIS TGRS 580K, 1T AP iy F A 2 A A SR 38 IR B 1 A R R [22]. H AT,
A2 R AR IR AR AE X SARS-CoV-2 HIAS I H IR AEAEVF 2 I [ 23], H HI SARS-CoV-2 Btk Sl FE IR,
YEN RNA 8, AR 5 DLZER 70 00 Fa Al 235 AR A% TR 3R 2 i v] LI HEAT A 2808, BA KR 5 A] AR
Sl H AN [ A8 S B AR AT 2 T B S T Do B 7 (5 DNA BARHEIAE Fo Ak S A= P i ob, oAt Fa AR A& 1
MERL, IR PUR . THLGRA R S AT LA SARS-CoV-2 HEATHE S IR 54 2 75 Bk — IR NSRBI
W, 5 HABAT I AR LG, A A AR IR AR A I SARS-Co V-2 [HIAS HY PR FEA, A0l HH BARR [93 14 Fro Ak
BB o AHIE HAL 2 AR A IR A A D I AR AR A A 03 B A 0 RS, el SR B n & T 45 AR 5
RAREES N I A AR RS, I B A R AR R, TR RERE R —,

&5k
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