306

g &

PR T AME

&

DOI: 10.6526/1CJ.202010_30(5).0003

R NJ IJDitﬁ-.I

HEE HhFH BE®

R A A A B

[l

Al

2019 4 12 A& ¥ BREHE
7 SARS-CoV2 #BEMFF (X 1#
REMRFE) RE > BET2E%K
WATWIIE G > 2020 £ 2 A 11 H -
t F 7 & A4 (WHO) # & & &
# COVID-19 - HE LR HHE 2%k
220 ZEBEREfE > 89 A+ 44
ik 2B HL 2874 B L # TR
Bl @ N BLEERT - EL2H
B E A G REY B A e
A E o B R B o EE N — 18 B
+ o R IEAE B AR A AR AR
REgHERREE  HAEEERZFA
P & fm DAFR R 5 IR A RT HE R Z AR
REBENER - BEWELRFRE
WEE o

B

SARS-CoV2 & —71& K& iy IE 6%

s 5 FUR 8 91 P

BRMENB (RNA) FiE - 2450
BIEWREBEE  FARCERE
RNA B KR#ZAEE N) MEEH
S): BRmELBENEEE Y (B) #
JEEE M) REAEEEWE—(1]
BH1E % 50~200 nm © ERMIE - B
H M E W B o SARS-CoV2 %
B ¥ 7] LA 2003 5% 0 SARS-
CoV H 82% #HPA[2] - COVID-19 &
R 2= 20 A REGRE
B~ R E TR oK E TR R
FhBE =T AR o
2HE R EDE H A & DL real-time
RT-PCR # Btk 2 £ o

real-time RT-PCR #4538

REREWRR TP &THEE

— M8 5] F ¥ (primer set) > % 7 ¥
e HE— B ¥ K TagMan A4 % 8
TR E—WERT THES - AA
B =185 T84T qPCR ETHE—H



307

Nucleoprotein (N)
Matrix protein (M)
Spike protein (S)

___ Envelope protein (E)

E— COVID-19 fm&#EiEE - 3KJ/& : Udugama B, et al: ACS Nano. 2020 Apr; 14:3822-
3835.

x"— FHEmEZESTVBRE

Tl 53 ARl IRGE7IN CAPNIE PR ER
e R RNA Lifﬁ FHEAMAE AR DU ERR
HEAYE H
FrrasiRE i #9 2~4 7N 10~20 47$# 10~20 475
1 MERESR S - A RRE 1. A DI 1. A DA A
p— HRERs 2. ERIMEEREAZ 2. HEEINE
e 2. B3 3. EHEERIEE TR 3. 0 e
F F
1. RN - TREIEERER 1. RRP R RERR 1. VERERBE R AR N
TREL fig S N Bl 2. BHRCG A E TR 2. TR BRI E e A

2. WE I RERREe BB

HEETHFERFABETF 2020 EEREE VL R S
F1H 11 HRBRFBEERFFER BRWE FHERS  HEFHAEN
ERF % EBEMAA Charité REFHK {25 (amplicon targets) * X, B =[3]
ZERREALIRERLF 2 BE ZEEALTERES WHO K&

HrEE R 109 4 10 A =181



308

FIGURE 1

Relative positions of amplicon targels on the SARS coronavirus and tl 1 a
ot E .M N
MNgnRGA7 W Lhan-Hiss
NC_ocog718 SARS CoV
= [l 4= e < ==
5. 20,141-26,2 g
RUR E h
QRF: open reading trame; RARp: RNA-dependent RNA

E: envelope proteln gene; M: membrane protein gene; N: nucleocapsid protein sene;
polymerase gene; S: spike protein gene

Numbers below amplicons are genome positions according to SARS - CoV, Ger

1Bank NC_ouog

B—= 2019 BB FESEFEE 2003 & SARS-CoV EREEREHUETRSE -
EREA : real-time RT-PCR 1A EEMNEB =5 * & Orflab ERIIEFFEEER RNA BE

(RdARp) RiEHEEBAIE K N

BEREGER - 2R ESBEH RS
COVID-19 F#Ftk > L4 L EFHARF
%| (genome sequence) L1 % Global
Initiative on Sharing All Influenza Data
(GISAID) - BRIk % B4 A/ % %
#efl COVID-19 Fit 5 il o 4% B A ) iy
¥ X5 FE4 - WHO 414 £ B CDC
[S1P7 B o 4 X 5l F W&t i A A
EEHL o MBI IR E H
B WHO WM& LA EEY R L2 HE =
# (Biosafety Level 2, BSL-2) VA L&y
FWMELRIUT

RE82458 (Antibody tests -
& #% Serology tests)

M B BRE N T & R
FRILH AL BT T PR E v i
KB BERBREREFERLEARTRE
By Hh R R B A AL BT o T AE AR
WA R - b R AR R A
TRE o AR IR AR A ML E ALK

B DiEFFRELEFSRAGEN
H#IEHEA M (IgM) FEEHE G
G (IgG) TUMBERTYRRELE - A
BT M SARS-CoV2 B » A K E
T IgM BB ERFREEH
2 Bk B e E LS oG
WERMER A AL 1M G/ %
IeG e EBNFRERKIM - B
o PR BIFAE 1gM 0 1eG BT
DRERHRAERERLEWEA -
ik BRKEEANKEE BT
R AREESRNKRE -FHE
Bouk oy i B R B R B R R R AT R
(Enzyme-Linked Immunosorbent Assay,
ELISA) MR T > BEEFERET
AN Tt 28 R AU BAE A Ae# 38 - E
I 4% 90 =] A A8 0 7 S 2 A R R R AR
%.J% 4 #t (Lateral Flow Immunoassay,
LFIA) #7307 > ¥ 10~20 488 W &
HAH B Z T H SARS-CoV2 B 1gG
IgM il F#®E > WwE=[6] #ipT
HFLWHEN - BB Angers K2 H

JRAEHE RS



NG Biotech [ % Y47 28 B &5 XA H) -
B RBIE BB/ 0~7 K% 1gG =
IgM #4815 3 87 SR M (sensitivity)
#) 44~59% - B G 8~14 K1 L3
72~83% - A 14 K4 GR VT
mE 100% [7] ° Ti & & KB L A
Ji YA R R B0 RE B AR ORI AR R R
B HSRM RN (specificity)
A2 B 5 o B P A R M EAR B 1E
% 1~14 RBRHL 41~52% > 15~21
KB EF 87~96% TMHEEHRK 21 X
% WAERHWABSR B EER
A7 % 100% Fo 100% (8] © W & TR
B EBRAEAREREED 23
BARBINEEERGNEE - 7

(A)

309

b - IR BT R S H A — R B A
Bl - HAZEBERREE - TR
FRERTERANEE - BRBENAE
N A EME AL WAARAT YR
REAR - HMERHBE W ZA B
% o

JREEER (Antigen tests)

H#%%ﬁ%ﬁ%ﬂ?ﬁ%
ELISA = LFIA Mg ik - E— 4 &
HUENWGEEUREE  ZRREN
FAg Bl n B - BEmiwm L
AN REHAERE L ZH A LFIA
W3ty - B W[9] - R ZWHHE TR

Control Line

2

Ay 7

Nitrocelluloes Membrane

M Line G Line
Flow ’ ‘ @
&
YT Yy
~ h x
SamplePad |
] Adhesive Card
Conjugation Pad
CoviD-19 IgM Gold CovID-19 (iu]t.l Rabbit I2G
Y ‘ Antigen Conjugate I Conjugate
N coun-19 1eG ‘
(B)
) M) )
| W | S
Negative IgM 19G
Positive Positive

EE/I?

mestllAFRE R EEITETEE -

Li Z. et al, Development and clinical application of a rapid IgM IgG combined

h g

Anti-Human IgM Antibody Y Anti-Rabbit 1gG Antibody

Anti-Human IgG Antibody

N/

IgM/IgG
Positive

antibody test for SARS CoV 2 infection diagnosis. J Med Virol. 2020;1-7.

HrEE R 109 4 10 A =181



310

T A b W AR A 19 A B R O\ V] R R
#F (split virus) W E R Z % w N\ 88
& &R E VSR RE NS
TREARATNRKE - wiEFHa
ANEAREEONRABREEHE 2R
EHHEER  gRHNERATES
TABAHR A SERELE BEE
MRESR  E—ERHAR > SHE
MEFRR N - WE BRI EE
HAFRINEEESEL THH
BERENANARER  REE
BYUR-B R e P8 R LR R
MEMAEHATMEIREE - Kk
ERER - RZ » ZigHigl NH R
AHARER > RAE AR U
EREENETERARTERA NS
R EHEW - B H ORISR R
T B % 1 2R > 0 # Bl 8y SD biosensor
A E] LR AR B R RE
A8 BB o 3B A% B A B R R
BRI E 3] 84.38% [10] > B ENR

i RORB T |

v Eme _ BCAER
" =g

BJﬁﬁﬁ PR

iln L Z

HE 3 100% > T E LA = CORIS
Bioconcept 2 7] th dn Wy 3 7 g 3 3
B EERMEE LETEEBRNS
60% - HRSAHBENFREFEBRGNA
(BB Ct <25 LEHRME
REE 76.7~8571%  BBEREA
7 98.3~100% [11] ° T B P =+ #F fx &
I 247 e o B B o AR R R A U X 3
EREARBPAEE  NERGEFERR
WHRRENTEREEEAEG o

IREHAIm) AR RS 5 1 JE AR RY
BIR75E

18] 1] A %k R AT i Wy R
a2 IR A SR AR S A R AR T X
PRI SEE 4 £ R AR S8R B
B 4 (colloidal gold) W F XK 2 -
BHREERFAE T —ENH
EOWRMEBHE S mERZ > el
BHEERTMFEALEBTHLBERW

B
Yy HUREE GRS

Y iEmeiis s
I 7kt 3 ASEANLR] - 3 KRR

L s AERA

: ‘ Y / , ﬁ s AR

B AREAEERIEREE T ETER

KR - MRE | BhERE | FERERER S EIFIEE 2020-04-30 839K HIFERE

JRAEHE RS



pH & M BEE S MILE : UK
PLHE T W RN e AR
FTRBESWRE > HEERLAAN
A E A ER KR R &
AR AR R o B HH AR
Rk T BRes - BRET £EHN
AR (labeling) X - AP GIE
#% (latex beads) ; % X418 fn & X #
¥k (magnetic nanoparticles, MNP) [11]
% o 15 db S5 ay B T DA w40 ) R
f Rk AR AR B ES
HRERESEERL > 2REK-I
B ARAT 8 77 09 4V S R R B o

RIRRE

COVID-19 HFEELRKEEE
W - BB — A& COVID-19 &R
LM EENEE - FERA LR
REREBRLSWANfER - RS
B BE S BHENEREDE RS
BT B4 o ARV EIRE R E A
FAE@EERESRNSE - HEIE
RAFEOEE AR AREN B
Bt A2 B i R — 25 W Bl o T4
B8 B B LB A PR R E AR R R

R"Z  HEERBSER AR EL B ERES

311

AT BB R B A AR B AT R
Z M o g =R Ee 7 AL S 45 B
TR - B SbAR B AR Ak B T 4R &
TR IR ©

ZEXR

1. Udugama B, Kadhiresan P, Kozlowski HN, et al:
Diagnosing COVID-19: The Disease and Tools for
Detection. ACS Nano 2020;14:3822-35.

2. Zhou P, Yang XL, Wang XG, et al: A pneumonia
outbreak associated with a new coronavirus of
probable bat origin. Nature 2020;579:270-3.

3. Corman VM, Landt O, Kaiser M, et al: Detection
of 2019 novel coronavirus (2019-nCoV) by real-
time RT-PCR. Euro Surveill 2020;25:2000045.

4. WHO (2020, Jan 13). Diagnostic detection of
2019-nCoV by real-time RT-PCR. Available
https://www.who.int/docs/default-source/
coronaviruse/wuhan-virus-assay-v1991527e51223
41d99287a1b17c111902 .pdf?sfvrsn=d381fc88_2

5.CDC, US (2020, May 29). 2019-Novel
Coronavirus (2019-nCoV) Real-time rRT-PCR
Panel Primers and Probes. Available https://www.
cdc.gov/coronavirus/2019-ncov/downloads/rt-pcr-
panel-primer-probes.pdf

6. LiZ,YiY, Luo X, et al: Development and clinical
application of a rapid IgM-IgG combined antibody
test for SARS-CoV-2 infection diagnosis. J Med
Virol 2020;10.1002/jmv.25727

7. Nicol T, Lefeuvre C, Serri O, et al: Assessment of
SARS-CoV-2 serological tests for the diagnosis
of COVID-19 through the evaluation of three
immunoassays: Two automated immunoassays

AN U TR Bhe< ASENESTR HOUYIE FORBEER
HRET =0 PAIHR R PAIHR A A= AR ~ s
I AT
(i EASBEE - Bl BARE - HATHAFE BUsMEs % T T e H AR
5% BHAEEEA R PSR
R R B tEE e e E = ke EiE R - LR EES

JERVE— i

HEE 7 rerE

e R 109 4 10 HEE =811



312

(Euroimmun and Abbott) and one rapid lateral
flow immunoassay (NG Biotech). J Clin Virol
2020;129:104511.

. Wu JL, Tseng WP, Lin CH, et al: Four point-of-
care lateral flow immunoassays for diagnosis of
COVID-19 and for assessing dynamics of antibody
responses to SARS-CoV-2. J Infect 2020;S0163-
4453(20)30404-7.

ARSEER DN L ¢ TR R AR A
2020-04-30.

10.

11.

12.

Biosensor S (2020). STANDARD Q COVID-19
Ag. Available http://www.sdbiosensor.com/xe/
product/7672

BioConcept C (2020). COVID-19 Ag Respi-Strip.
Available https://www.corisbio.com/Products/
Human-Field/Covid-19.php

Moyano A, Serrano-Pertierra E, Salvador M,
et al: Magnetic Lateral Flow Immunoassays.
Diagnostics (Basel) 2020;10:288.

JRAEHE RS



