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RNA Capture and Multiplex real-time Fluorescence Quantitative PCR
Detection of Low Copy Virus *
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ABSTRACT Objective: To improve the detection sensitivity of COVID-19 and reduce the clinical false negative results, this paper
constructed a SARS-CoV-2 RNA capture method which can extract low copy RNA. Methods: The biotin probe in this study was
designed based on the conserved region of the SARS-CoV-2 genome sequence. Streptavidin magnetic beads-biotin probe capture method
was used to capture SARS-CoV-2 pseudovirus RNA by optimizing capture conditions such as magnetic beads concentration, biotin
probes concentration and the number of RNA elution times. SARS-CoV-2 pseudovirus was detected by reverse transcription real-time
fluorescence quantitative PCR with reference to the SARS-CoV-2 ORFlab and N gene primers and TagMan probes published by WHO.
This study used one step and step-by-step real-time fluorescence quantitative PCR detection, single and multiple real-time fluorescence
quantitative PCR, and the detection results were compared respectively. Results: The biotin probe can capture the RNA sequence at least
1.8K away from the probe binding site in this study. When the biotin probe concentration was 12.5 M and the concentration of magnetic
beads was 333.33 pg/mL, combined with the twice eluent of RNA, the capture efficiency was the highest for low copy SARS-CoV-2
pseudovirus RNA. The study results showed that the step-by-step method was more sensitive than one-step method and two TagMan
probes were more sensitive than one TagMan probe for real-time fluorescence quantitative PCR, and the minimum detection limit of the
step-by-step and multiple real-time fluorescence quantitative PCR was 10 copies/wL. The intra-group and repeated experimental groups
coefficient of variation was less than 1% . All negative control samples were negative in the study. Conclusions: The streptavidin
magnetic beads-biotin probe capture method optimized in this study was an effective method to capture SARS-CoV-2 low copy
pseudovirus RNA, the results of RNA extraction were better than some commercial kits, step-by-step and multiple real-time fluorescence
quantitative PCR have achieved efficient detection of SARS-CoV-2 low copy pseudovirus RNA, which provides a reference solution for
clinical detection of low copy RNA virus.
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FLSE COVID-19 i 5 , B YR A A A AR [Pk 3 35 30 %
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I, 1 BRSSP R A R Y, R 2 —J2 U R
HF BT IR EEER DI, HHE MR B H 1 P2 W
PIRGRIT SRR IR M B 2B R, B, FE ST = AR SARS-
CoV-2 &kl ity EE,

2411, SARS-CoV-2 7 FHa I E P AMIF R T kA IR Z M,
Butt £ AWF5E T R IHGI ORFIab FI N E: K ) RT-LAMP 5
T AE 32 T G e PR PHPE R AR A MR R 95% M, E N
A FH G 5 25 AB0RMI ), Broughton 45 AFI A CRISPR-Cas REE5C
LT YA S AL 1) SARS-CoV-2 RNA , {H &% J5 i Aar Ul
15 R BR A A B B 238 95%01) ] PN RIS 28 fifT R A 5 1248
R, AR 2R 7m M YA B 0 T 450 20 R B s e 9 ml e 0T,
4 COVID-19 #:) R 45F , Simon Haile %5 ABF5F T MG Bk
&4 SARS-CoV-2 [ RNA, {EHFRT 2t — LIk 2
E S RD R 1 BER D, [ NA BIFSE AR B R R SRR =
H iy S e s 52 5O € B PCR(GRT-PCR ) 23 it W IR FE A A
M COVID-19 {5 5 0,

AHIFFE A8 PG5 R R AR REEE - 2B R IR T 2l 3k
ICHE DU 7E RNA IR —LeliigR S AT T4, 46 A &R
FRICATH B v B N BE R S AN R Bk T & DA S RNA BTk
BAT Ak . X RNA 00 & S AR T 0 B d L M
WETR - AW R RE AR 3 RNA J7 3547 qRT-PCR £33l
R AL, I ZAR ) T —Fhxd-F%$5 I SARS-CoV-2 fER L
Rl AR G5 S0 RNA 3R 5% . AP %1t TagMan
YREFFIF qQRT-PCR #:l ORFIab 1N L, JEHAR T —2uk
Ao S0 5 e i PCR B 12 T I % A I 52 A5 1)
RN A5 250200 2 B DO i PCR TR, ki
P& U1 RNA SRRt T —FSZ I 2.

U AR i

1.1 %4

SARS-CoV-2 B 2 W 5 #p A= Wy RS IR W) 5 3 85 08
MZER;ER (Promega Streptavidin MagneSphere® Paramagnetic
Particles) ¥ | Promega /A ] ; K AR RNA 2 I £ (2004
) (SD101) 1 K AR i Bk 7% % % DNA/RNA 4 Uit 7 &
(DP438) Ity A R AR IR A R S 561805 & (Termo
scientific RevertAid First Strand cDNA Synthesis Kit) ) 5 ¢ 2k
KRB R R 5 Probe PCR Super Mix i5{Gi) &1 H 3L
ERHEAIRA R 7 qRT-PCR A4 (NovoScript®
Probe One-Step qRT-PCR Kit (E094-LPAA) 1 NovoScript®
Multiplex Probe One Step qRT-PCR Kit (MDG) (E195-nCoV-A
& E195-nCoV-B)) M A 1L & 4 HFHE A R4 A, 7500 Real
Time PCR System Il F 32 [&] Applied Biosystems 2\ &) ; i 75 B

i (DTT)I A A4 TAY TR L) HRAF ;8.5 M S s R
JICER 5295 % Bl s Tris-HCL Szl (pH 7.6) B SEIe Rl 0.5
M EDTA i 3288 = fic il ; DEPC /Ky B W H A= TAY TR (-
5 ) A BRZA A ;3 PCR § 444 5 3 [ 1Y Bio-Rad 23] 520x
SSC Buffer |4 HAE T AW T (L) A RAF; Carrier RNA
VSO AR AR AR (R ) R A A

1.2 ik

12,1 £PEFSTIETIER WIHHEETAY TR
) A BRA TS R 344t 5'-Biotin-rAACGGCAGTACAGA-
CAACACGATG-3", =W R4l 5 i B R A S 5% Lok
MR AR R RE R 1456 3] SARS-CoV-2 B+
FZEREIAL, TR 5 175

1.2.2 $EEFEMEIEIE SARS-CoV-2 BFE RNA &%
promega f¥] polyAtract system 1000 7= & 15 4508 FHEE & 5 F K
TG kA48 SARS-CoV-2 fB s 8 RNA, i AR ik Ry 107,10,
10°,10%,10%,500, 100 copies/mL {55 7 M B (N2 200 wL
FHPBS #h5%)200 wL % 3 4, G- MHERE 3 HHE . /50
200 pL BUREEEBOMA 400 WL FZLFH (800 wL 4M F47 A
% I ; 100 wL100 mM Tris, pH 7.6;40 wL 20 mM EDTA;
50 pL 160 mM DTT; FJil 10 pL RNase-free H,O #b 55 &
1 mL), FEAMA 3 wL 6 pg/uL ) Carrier RNA JRA], wiRICE
10 min, FERMHEE. FERZFIE N 400 WL FH RS il
(7 40 mM DTT # 0.75xSSC),2.5 uL 12.5 uM = EFriCEE
BFLIRA],T0CHEE 5 min, AR AR IR, BCE 10 min, 4G
VLI BX REER HEAT AL E, M 300 L AL HE 5 09 B2k , TR
5], 2 E 10 min, & 2 min RS —K . S0 588 2%
%, F 800 wL 0.5xSSC ¥k 3 1k, fe)a — IR Al ERe )Rk
o A 15 pL f) RNase-free H,O,1R%], Z/AIFE 2 min, 5B
WE 130K RNA B ABME Fdh . BE 15 b 1
SARS-CoV-2 {555 RNA,

123 #ZERHAIWHEEMRNL 5% pregema mRNA &4
IR A BB RS - BEZRIINA L AR, 1000 FI 100 copies/mL £
SRR BRI (T P BE R SR MR TR B 4 RNA S5 A8US 2232 51
FET PCR RGN SES . B SoX 2B M R AR IC A AR IR BTk 2 AT
etk 23 12.5 WM 125 WM ERAS RN S5 51 5 7 B i 3R
e B2 B 0 3K R i 333.33 pug/mL 1 200 pwg/mL TR E
A0 s PE LA AR B R R R P W, B e s o B o
9 RNA 55— R VB . 5 UG 0 LA 8 Y e Bt A Vi
RNA ¥ W3 3 2 A 25 SR 047 be 45 s RNA 15 W P9 Rl Bk %o
qRT-PCR Kl (9520 . FFLHE 3 A FA7R R

124 S|4ANiRSEt S E R PHEZ LA 5 YFERE ™, 43
S F SARS-CoV-2 K4 ORFlab F1 N X BE N (I H A5 | 9
Xof FAR R AT AT S 26 6 f: PCR AN

12.5 ZEFEE PCR TagMan 3Rt R L SR ZR 20 ul,
ORFlab F3i551#):5-CCCTGTGGGTTTTACACTTAA-3', Fijif
2l ¥ :5- ACGATTGTGCATCAGCTGA-3;N I %if 81 ¥
5-GGGGAACTTCTCCTGCTAGAAT-3', T a4 5-CAGA-
CATTTTGCTCTCAAGCTG-3'; ORFlab TagMan ¥ %t : 5'-FAM
CCGTCTGCGGTATGTGGAAAGGTTATGG BHQI-3' 1 N
TagMan #§ 4t :5-FAM TTGCTGCTGCTTGACAGATT TAM-
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RA-3', G # e e 2 pmoL/L, 43 5 FAE 1 wlo #RETVBE Ny
10 wmoL/L, iAE 0.4 wL, Firp 2xProbeMix 10 wL,ROX Dye Il
0.4 pL,cDNA filA 3 pL, &J5 /il RNase-free H,O % 20 wL, fif
JH ABI 7500 Real Time PCR System 3#4T TagMan f:lll , 52 i 4%
14::94°C 5 min; fEEF5AF:95C 1555,58°C 305s,72°C 1 min, {F
T2°CHOCWIE , AT 45 MEFR .

126 R M & BB X SARS-CoV-2 )5 # 107
copies/mL A5 FEMARUCGHAT 10 (5 RE 6 N80 B HEA TR A5
Ff CT (A5 HH DUB B R bR fi 2k . 96 FLAR AL
J& B 7500 FRIP IS BERRARE I B UUHE S5, R R ABI
7500 B A A AR £

1.2.7 REEW®RN X SARS-CoV-2 {5 EE 10 copies/mL fi)
SR TR K UGHEAT 10 F5 76 B 6 A B gE A7 A 75 21 A 47 38 it
2 AR AT

12.8 EEFEMEUIK - EYRRIHRES RNAKSER
AMRERAANE (RMHEEMIESFERIKE) LR
10°,10%,10°,500, 100 copies/mL B 22 F BT 43 ) FH ARG
R A RNA 42050 & (B0 AR ) (SD101) R AR G BRI
97 7E DNA/RNA 2 U 71 £ (DP438 ) FIASHIF 4T (1) ik 25 5 AT 3R
WK - AR IRET IR A B RNA Sl IX 3 Fioy vk & SR o7
RNA, BHIEE 3 AFATR IR, X5 2] k45 2 CT (HilfT
LA, AU AE S (B BRI AH O S 4L

129 KRN EE PCR —FiEMOTiE PR RE®
PCR FISEATHEEE 7t PCR A 1 T 7300, — ki AlE

(13,442 .. 13,460) ORF1ab-R

(13,237

. 13,259) capture-probe

(13,377 .. 13,40¢) ORF1ab-pro
(13,342 .. 13,362) ORF1ab-F,

& /% #® NovoScript ® Probe One-Step gRT-PCR Kit
(E094-LPAA)RF & A1 23 ) NovoScript® Multiplex Probe
One Step qRT-PCR Kit (MDG) (E195-nCoV-A & E195-nCoV-B),
4y s 02 I 5% RevertAid First Strand ¢cDNA Synthesis Kit
(Thermo K 1622) 151} 7t 7€ f& PCR(NovoStart® Probe gPCR
SuperMix (E091)) 320 #4750 496 o 4 55 213 F1 3% 4 TR 4 3K 1Y
SARS-CoV-2 fiii#g RNA, 7E 20 wL Rl ik 5 o, — 2B A
5 wL RNA, 43253656 HL 6 pL RNA #4755 BL 3 pl
cDNA #7585, 3D TR AR R 45 RNA Bk &
0.9 Lo —2BEENIA RNA SHAH Y TA320 80 5 4. 21l
ARG B TR LU BRI A S T2 BeE 3 A PATR
IR, H— 2B 5 R AH G CT (bRt 2k
1.3 Gt a0

[Fl—x g A~ LAk 3 H A, s pr N 22 5, LR &1
AT 3 RANSL B B L, S ATdLE 25 5. 45 2 0 SR i
GraphPad Prism8.0 A TG 40T ARG A R R
(CV)=F3ifEff 25 (SD)/ 35550, TH H X 1 ()28 5 R 450,

2 R

2.1 EMERSTHA RS

HERE R MR MR - Y ZIRET il 3k SARS-CoV-2 {Bfii 75
RNA, %77 1% 2 /DR W A B BE B PR 45 5 605 1.8 K AR
P8, DLIET 1, AT LU AR IR 28 A W) 3R R BT 45 6 (07 s B0 1 Ab
IFEIN 2

(28,958 .. 28,979) N-R

(28.934 .. 28,953) N-probx
(28,881 .. 28,902) N-Fx

> s ]

COVID-19 reference genome
29,90

30p

B 1 SARS-CoV-2 BmE R ORFlab 1 N EREHBSEEE AP M E
Fig.1 Corresponding positions of ORFIab and N genes in the reference genome of SARS-CoV-2 pseudovirus

Note: The green marker is the corresponding positions of ORFIab and N genes in the reference genome of SARS-CoV-2 pseudovirus.

2.2 $EERFORMES - EYRREHEMR RNA R MULER
22,1 EMEFRTPREMML K 2 FLBAIREREY R
PREHAE 12.5 pM HGEINAR 289 CT (HH/N, W HRRCRE & . A/
Je A S50 FE AR R IS DL T RET R 12.5 uM,
222 SBEFMEHKABHOMA  He H HAMTFRVIIG N
REERIC R, 2 PR SR HUECREY, [ 3 9252 /R TEREER 1)
% 333.33 ng/mL A B CT (HE /N, AR T H . A
R IR SSACHY NG B0 T, AT S8 58 P B BR A AR R B 20
333.33 pg/mL. P B B BRAT A T BEAS 235 Wi S5 7
qPCR i 72, A1 SCHRIC 2L, PCR AR R /N T 60 pg/mL REERA R
Wi CT ™, S AT BENS A o RE DR 2 A48 2K

2.2.3 RNA BERFOREHIRA 151 4 45 R B R5 — K RNA Bt
JBEB ARSI ¥ CT A (i 44 M2 ) R 158 ik RNA VR 1Y
CT{H (BEYIHML), FIHMU RNA FBRAN R CT E
(BRI ) /N T35 0 RNA SR CT (8, S5 —
X RNA PR P75 208 RNA 52 RIS —IREEBITFA
RESE 2 S TEREER L A R AL D A 58 2Bk I, JF HLAE — IR
Bt AT R B REHE A 2 SR AR TEREER L o T REAY I PR R i
TR 1SR A VR WAL, TEN A R UR BRI R4 2R ik
A—ERE TR R AL AN RE S R B . DR 225246
PRI UCHE -5 P U BRI IR 7 P R T R P 2
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Fig.3 Comparison of detection results of two different magnetic bead
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Fig.4 Comparison of first elution, second elution and combined detection results of SARS-CoV-2 pseudovirus RNA

Note: The green amplification curve is the RNA eluent combined twice, the blue amplification curve is the first RNA eluent

and the yellow amplification curve is the second RNA eluent.

AT SR I R B 4 RNA UL &0, SRI7ERE
BREMHRIE 12.5 pM, BERR A TAFE M 333.33 pg/mL, &I RNA
BIPIRERE B L 25 T, R SE I R HEER B 4 RNA 8%
dt
23 SELMWHES PCR IR

X} SARS-CoV-2 {5 107 copies/mL IR T A R HE AT
10 fEFRRE 6 B B BE 25 R R BRI AKX RNA J5 AT 75
S CT {8 545 DA X B g bRk iR LB 5, 45R3%
W, SARS-CoV-2 i #5458 DB X 4 5 CT (HZ ML MG R
RAF, FHC REL R 2 0.998, 9 HARR R 126.268 %, TrifihZk
HILRPEFE A Ry Y= -2.92xLog (X)+36.72, Y J CT
fH,X 9 SARS-CoV-2 {7 #5 DKL
24 ZELAWSLES PCR WG REEMEEN

I T S S A ) me U Y B R M R MG BR B 4 RNA %
P TEARE BTG Y SRR RIR T, R 6 WA, s
£ SARS-CoV-2 Bl FEMIBER KT 100 %, BRIV #E B2 /N
EAEACRE E, WRESR O LR HRET - BEER - SRR SE N L)
AR T B 5 3, T 5 R g T, 9 R R R 4 1) 0 L R
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Fig.5 Standard curve of multiplex qPCR assay for the detection of
SARS-CoV-2 pseudovirus
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Fig.6 Sensitivity for detection of SARS-CoV-2 pseudovirus using multiple quantitative PCR assay

25 SELMEHRER PCRIENFTE (—FHEMOHE )N
bk 3%

R 1,3 A —sksi e e i PCR i £ (E094-LPAA |
E195-nCoV-A 1 E195-nCoV-B) R4 4% 51y CT 18 K BUH
o —IEIMASAR A RA Y F o520 5 6%, 38 Lt
0 CT {HAHZEZ/N 2.3, PR B R I XA 25 E LT 5 2.3

FIE o 53R L — IR BT B = A CT (BRI 20 1
EAZ JFH— PR S A AR AR , 2 B
A CTAERIE DL . 73R S k5 | W RERLS | ), — A
T2 qPCR SIIA LY o R /N, — 2 AN ik R
. FEAFRASARHINE LT, B/ qRT-PCR SRR 4346
o AREDITEARCINRES DU RE I 320 1 L — 21k R

R | AT EM—L RN RT

Table 1 Comparison of detection results between step-by-step method and one-step method

step-by-step qRT-PCR

one-step qRT-PCR

Virus titer copies/mL target gene Probe qPCR Super Mix kit E094-LPAA E195-nCoV-A E195-nCoV-B
CT Mean(correction value) CT Mean CT Mean CT Mean
10° ORFlab/N 25.8017(23.5017) 24,6088 23.2199 23.0555
10 ORF1lab/N 27.5381(25.2381) 26.5679 26.7248 26.2686
10° ORF1lab/N 30.0537(27.7537) 29.9475 29.9412 29.7131
500 ORFlab/N 32.7838(30.4838) 31.47 31.818 30.9709
100 ORFlab/N 33.90947(31.60947) 33.7253 33.5822 33.1814

Note: Correction value refers to the theoretical CT value obtained when the initial amount of RNA added in one-step method and step-by-step method is

the same.

2.6 LEFHEESE PCR FHik(WEFEE PCR)KILLE

B 7 v, 5 RNA G R AR WL - AR RIREHTIR
REEMN 5 QRT-PCR, 433 LA N 8¢ ORFlab HZ7%
B, PO B (PR 5 [ Py [ s 44 (S ta g3 ih 42 ) ) 9 CT (B8 Lk
B (ORFlab 3% N) WA, Kz R AU T & IR L2900 &
PCR [ % N #ll ORFlab 3% 2 /N JE 5 () TagMan 1541 1976t
FEFHE 3% 2 A BEE AN S AR5 B g & TR R
2.7 $EEFEFRUER - EWRIRFHIK RNA F SR EF
e R R IRIR A LL 3

%2 PR TR B B, B S M G ER B E AR
RNA 55 (9 CT H R TR BT, U RH 455 2% F1 2= e Tk
AR TR SR B 42 RNA (P RCRAR o 269 BRI /N, 4 55
FEREMEIREA CT (BN T R B AL AR AR REER LS , Ui

A5 S R WG TR E 9 75T B2 /DN B R RNA R ROR
qRT-PCR 45 e b /i 70 B2 /N, BE R R MR WGk - A=)
FUE YRR R o HENSE R R MR BEEE - A R
AR T AT BN RS DR 2
3 3ig

ATRFEAAS (5 R 55 R R R - AR R RETH R ik
SEHL TS DU EE RNA () = R80R B o B e h 4 R ok R wk -
R EIRE W4 RNA Y — e 5 0h 4T T 00k, 42k
PR D FIREER A 5 S RNA e, #5807 M Rk
JE12.5 WM, BEER A TAEWEJE 333.33 pg/mL, 559 RNA BYFHIKR
VR R0 T HE R M R BLIR S 45 RNA IRCR R i 5
P& F & 21 RNA X i FHAG IR & 55 qRT-PCR A&l RNA
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Fig.7 Comparison of multiple quantitative PCR and one primer quantitative PCR in the detection of SARS-CoV-2 pseudovirus

Ampification Plot

Note: In Fig.7, the left figure shows the comparison of double and single gPCR with ORFIlab gene (purple) as the reference,

and the right figure shows the comparison of double and single qPCR with N gene as the reference.

% 23 #AREHIE SARS-CoV-2 B3 RNA J7 5 I 45 B b 55
Table 2 Comparison detection results of three methods for extracting SARS-CoV-2 pseudovirus RNA

Streptavidin magnetic TIANamp RNA Kit TIANamp RNA Kit
Virus titercopies/mL bead method (SD101) (DP438) CTI-CT2 CT1-CT3
CT1 CT2 CT3
10° 26.29695129 23.9995149 25.03576914 2297436396 1.261182149
10 29.28876686 27.90206591 29.65491168 1.386700948 -0.366144816
10° 32.97022756 31.46543248 33.23138936 1.504795074 -0.261161804
500 33.30329386 32.83163452 33.58368683 0.471659342 -0.280392965
100 33.57980601 36.00658417 35.5854187 -2.426778158 -2.005612691

TIEEAT L, R L 22 8 TaqMan S5 6H A9 RCRAE N 75175 B2
/N, R, PTG S 10 copies/wL, 35 J5 % i RNA fili$
R G S AT SR R SR IR REER - AR R IR 3
RNA J7 i #47 qRT-PCR far il 25 LU H , A SAE 98 T30 B /1N
B, CT P ¥ 22 (HE R R R R ETR - AR IR L &
45 RNA LHS FH ) G0 S48

H AT IE AT I H SARS-CoV-2 i 7 3 2 7 el il 48 2 175
SRR T3 YA N Y B ER BTRERAL S AT
At oy B A RGeSk T AR RLIARGI AN B A R
S B AGRE RN G2 AR 1 R 1 B A 1R XTI i
B PEB (el COVID-19) , SRAEIF I 7 15 77
e EE RNA S Rl A RNA 38050 B R AR I 7 1k 0 e
SR RAUE 9 CHE— 25, He H % A MAIFIE 2 B EE AN
il AR 43 25 AR FTAE 30 min P 58 )P AR SEARAL S 144
TR MRMELR - RV R EETITE 30 min 2245 52 LSS
DU RNA $i4%, FERHET. 7975 RNA g4 & b Carrier
RNA BIIMA$R S T AR, rTREE: Carrier RNA XHIKH5 DL
FERRUER RAFAYRZ0, B A A8 ¢ iy scmkic 208 A
A 5% 1Y) Promega Streptavidin MagneSphere ® Paramagnetic
Particles #fifk.J55 7 RNA, Klein S % ABFSY T SIMAG-N-DNA
magnetic beads Zfif, SARS-CoV-2 Ji & RNA (158 & i &2,
PE DL RNA Sl & n b 58 SR, Bk R & 7E &

A RIA TG I TCIE SR R Y SR AR R AT FdE . PRI, D5
BAZIR Y 85 5 v SR A

FIir COVID-19 Al H B2 W B AA i 22 2L AR A AT
PRI AR TEPUEAG I, o qRT-PCR 7 2 R A N2 d5 v
FERIHARS, X T REER SR HUR RNA RE A A CT RGN R
40 SRFN W2 A0 E A BHTER. S S B R I , Mdugama B 45
KGN N JE R R A 8.3 copies/ WL, AT 1K I 7 A
fi& T 10 copies/uL, RABEARIT . BIRFATIFFE A B0 RE RERI
BT 10 45 D1 (R PRAEAS IR ALE T 9 S 2, (04
— LR T, 2R . qQRT-PCR SE4 AL 16— LA I A
SRR . — R IR S % SR PCR OR A A5 BI A oh, A
TSRS I A b EL T s 52 ORI, SX RGN RNA F A7 854K
FRAN 3 o 53 AN 2 S I F2 5P 6 A B ) v i
11, W rEAERS, BP0 1k B R,
qRT-PCR J2& H Fi A 75 v v A S ™  E 5 AR KT F
T B B ARG o FRATER A MIRHE DL RNA W 4R 5%
ARG HE— 2D ARAG T R G RAEAS SRR i 15 2L 5 22210
15 58 B AR H AL RNA R EE Y% R . COVID-19 RY%dl & Jdl:
HGH, ZETOREN , B TE Z PR R Bt A SR HELE 20 15 H] fiE
SRR
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