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2 i ER B FEE RIE B EM T BEAYEARERE SRS, BIpIL B/RE 150069
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B E: [H%]) % T A &K MBE(porcine deltacoronavirus, PDCoV). # & # &M 875 42 A 4E 4K
J% 2 (swine acute diarrhea syndrome coronavirus, SADS-CoV)5 & I F # 2 A %! (seneca virus A, SVA)
HAROFHE AR, PEAERFLGEE., BRI 3 A LA REAARSEE RERITE, B
RN 7 % F R AE K -JK A B4t X R HL (reverse transcription-polymerase chain reaction, RT-PCR)#&
M) T i AT BAON s g e AT Bk 5T, AR AR AL [ B 49 122 2 48 R B 420 PDCoV. SADS-CoV
Fa SVA ¥ —RBASRL ) =F RT-PCR &0l %k. [Fi%1 A% GenBank F 5% 4 PDCoV #=
SADS-CoV N A B . SVAL/P1 A BARF RIBA 784 3 45754340, vAREAHE PCR EHE K
ERKBE(Tn); KA T EERALINMRE;, MEELLHA A PMD-PDCoV. PMD-SADS-CoV #»
PMD-SVA £ 4 47/ oo # T s A 5 AR R H E 0 KR BAATHIE RaE. BEAfrt
RELZEAE TR T 6 b F ILR Rk 0 R EAR AR KA MM, #E = F RT-PCR Re94F b, A3
Fodb M XIEIHE L T H M, ZANIE R RIF S IR 698N 7 ik AT AR, IR AE 2 e R R ) AL
. [£R]#&%24)=F RT-PCR &0 7 i AE1& KR E A 58.3°C, 5| :AAERESF]# 0.50. 0.25
#2 0.25 pmol/L; H# &M &, PMD-PDCoV. PMD-SADS-CoV 5 PMD-SVA A& M PR 55| 4 1.
1 #2 10 copies/uL; H4FFt3%, {23k PDCoV. SADS-CoV #= SVA A 4 F M 4%, Tt &3
RY ¥ i, ZyikEAME, iR Fedb A RN L R —K. RE L2 RHFREN PDCoV.
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Establishment and application of a triplex RT-PCR method
for detection of PDCoV, SADS-CoV, and SVA

CHEN Jianxing"?, WANG Haojie’, PAN Yu?, LIU Hongyi?, LIN Huan’, ZHU Liangquan’,
CHEN Hongyanz, XIE Jinxin', XIA Changyouz, ZHANG He %, WANG Yu’e *

1 College of Veterinary Medicine, Xinjiang Agricultural University, Urumgqi 830052, Xinjiang, China

2 State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute, Chinese Academy of
Agricultural Sciences, Harbin 150069, Heilongjiang, China

3 China Institute of Veterinary Drug Control, Beijing 102600, China

Abstract: [Background] Porcine deltacoronavirus (PDCoV), swine acute diarrhea syndrome
coronavirus (SADS-CoV), and senecavirus A (SVA) are emerging pathogens which seriously
endanger the development of the pig industry. The clinical symptoms of pigs infected with the
three pathogens are difficult to be distinguished. Therefore, it is urgent to establish a multiplex
reverse transcription-polymerase chain reaction (RT-PCR) method for the rapid diagnosis of
suspected pigs and reduce economic losses. [Objective] To establish a triplex RT-PCR method
for simultaneous detection of single or mixed infection of PDCoV, SADS-CoV, and SVA.
[Methods] Three pairs of specific primers were designed according to the conserved regions of
the N genes of PDCoV and SADS-CoV and the L/P1 genes of SVA registered in GenBank, and
the optimal annealing temperature (T,,) was determined by the temperature gradient PCR
method. The primer concentration was optimized by the array method. The recombinant
plasmids PMD-PDCoV, PMD-SADS-CoV, and PMD-SVA were constructed as standards to
determine the limits of detection (LODs). The specificity of the triplex RT-PCR method was
determined with the nucleic acid samples of six common pig viruses including porcine
transmissible gastroenteritis virus, porcine epidemic diarrhea virus, and porcine reproductive
and respiratory syndrome virus. The repeatability of the established method was verified by
inter-batch and intra-batch tests. Finally, we employed the triplex PCR method to detect the
clinical samples and compared the results with those obtained with the reported detection
methods, thus evaluating the clinical application performance of this method. [Results] The
optimal T, was 58.3 °C, and the optimal primer concentrations were 0.50, 0.25, and 0.25 pmol/L,
respectively. The established method had high sensitivity, with the LODs of 1, 1, and
10 copies/uL for PMD-PDCoV, PMD-SADS-CoV, and PMD-SVA, respectively. It had strong
specificity, with specific bands only for PDCoV, SADS-CoV, and SVA and no bands for other
viruses. Moreover, the method had good repeatability as the test results were consistent between
and within batches. Finally, the positive rates of PDCoV, SADS-CoV, and SVA in the clinical
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samples detected by the established method were 4.4%, 0%, and 0.73%, respectively, which
were consistent with the results obtained with the reported detection methods. [Conclusion] The
triplex RT-PCR method established in this study is accurate and reliable for the simultaneous
detection of PDCoV, SADS-CoV, and SVA in clinical samples.

Keywords: porcine deltacoronavirus (PDCoV); swine acute diarrhea syndrome coronavirus
(SADS-CoV); seneca virus A (SVA); triplex reverse transcription-polymerase chain reaction

(RT-PCR)

¥& T 7Y 55 4R 6 % (porcine  deltacoronavirus,
PDCoV) I AU S MM TG 275 A E R B (swine
acute diarrhea syndrome coronavirus, SADS-CoV)
Y J@ TR B, AR R I AR R AR
AT G LEAFREIETS . MKk EE 2 M EROKAET, i
PRAE IR 5 88 I 47 14 I8 5 9 B (porcine  epidemic
diarrhea virus, PEDV)FIM& 1% Y1t B W R 6 5%
(transmissible gastroenteritis virus, TGEV)AH1L),
S LA 5 ACRE R HEA T PRsis it 2, 2E 9 R
7 A #f(seneca virus A, SVA)JE T/ RNA J5 i
FREN R R ME— R0, TSR B E
ME ., KB, BT R e 88 B 7 A K R A i 28
FIETS, I RAEIR S DU | S8 /KA FIK I8
PE T 98 25 5 | /K R0 AE AR B3 S AR ARL, LA
i AAE AR A7 X 5304, PDCoV. SADS-CoV #il
SVA PR iR et JoZ= 5 e e AR IS
Fesetk, HRARS GRS T A, X 3 A
AR I ) RNA R 8E, Sitgfii i, BAAER
(775 R0 A W5 R B PDCoV Hil SADS-CoV
3590 T B F I 2R 2 AR 1RO, SVA ATk
e iR U, U I S ke R AT
5 ) R A 40 9 KUBS, A 2 AT RO AT RE . H AT,
— S [ R A A S 1 i O R &
XoF 5 ] P A e AR 228 5% s AR K AR 5l

H i A A 2 i /Y 5 ik A DO LA
AH G it B o OB i B it - SR Tl i 2
J¥i(reverse transcription-polymerase chain reaction,

RT-PCR) J5 % M & 7, 14 R WL 0T [a) i 46 il

PDCoV , SADS-CoV 5 SVA 3% 3 Fiftgr & 9% L i1
Z & RT-PCR Jiik, Hhw 555 L
& RT-PCR 5 %k + B %k 4 & PDCoV I
SADS-CoV ARG, {H 5 AIAS I 5 U1 5543 51l
J5 1x10° copies/uL 1 1x10* copies/uL, 7k
AN, HAbE RT-PCR AR 7 vk AR R L
PEwm, (EACREAG I B — i i, VRS H AR )
Wk, fEAE—Em R, ik, ARF5EHELT
A HE X538 5E PDCoV . SADS-CoV Fll SVA
FRE SRR I R, B0t 3 XTRE ST 3
37 — B BE 0% [R) B PR ARG U 3 o B Y
RT-PCR J5¥ , LU A8 20 I 4 i A 7 s 2 o A5
FNG A2 Wi R SR AT S 0 H R FBE .

AR

1.1 REEEEMRER

B RG VE TS 25 A AE 5 IR R B (swine
acute diarrhea syndrome coronavirus, SADS-CoV),
¥ T R R (porcine deltacoronavirus, PDCoV) .,
FENRIHEE A B(seneca virus A, SVA), JEii1T
P} 75 % 7% (porcine epidemic diarrhea virus,
PEDV) . & & 4« 1% § % R #§ ¥ (transmissible
gastroenteritis virus, TGEV) . & fth7E R J5 5
(pseudorabies virus, PRV) . ¥ it /& B (swine
influenza virus, SIV). ¥4 [RI¥FEEE 2 Y (porcine
circovirus type 2, PCV2) , J& 5% B¢ (classical swine
fever virus, CSFV)FIJE Z50 -5 0% 25 5 1F 9% 75

(porcine reproductive and respiratory syndrome
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virus, PRRSV)RHE I 211 ph o[58 5 25 1 i 52
JIT G 5 MR TR A& R A 273 0 IR TS KL o
12 EERFIRILE

2xTaq PCR StarMix with Loading Dye, it
SR @ B4 A BR A F) 3 TIANamp  Virus
DNA/RNA Kit, EndoFree Maxi Plasmid Kit /I
TIANprep Mini Plasmid Kit, 2 ) 714 A=Yk}
AR/ Al ; Gel Extraction Kit, JbHl KK EF}
H AR/ Hl; Escherichia coli DH5a &2 2541
JfL, AL R A I BORAT FRA 7] 5 pMDI18-T
RN PrimeScriptTM RT reagent Kit, F/AEY T
FBORIE)ARAR] . B PCRAY, Jbn{ERS A
FAEYRHEARA T B, JEatiiN—1Y
) s BEROARAL, HHERRERMEARA
1.3 3|¥& At

Z M GenBank 1% PDCoV N FE[A
(MN942260), SADS-CoV N :[H(MN368598)
Al SVA L/P1 J: K (MN700930)% 41 , #| Ff] Primer
5.0 Bt 3 RSP AI(ER 1), Bt
SRV EBARG R ARG, & 85K
SPGB E 10 pmol/L, FFHARAEF 20 °CH .
1.4 HEIREHIF

R B e 73] & Ul W1 45K SADS-COV

£z 1 =ZF RT-PCR#&M3|4

Table 1 Primer of the triple RT-PCR
Primer name  Primer sequence (5'—3") Product
size (bp)

SVA-F TAGTCGTGTCGGTTCTATAGGT 663
AGC

SVA-R TGGCAGTAAAAGTGGTGGTG
GGTTG

PDCoV-F AACCCCAACAATCCTAAACAT 501
CAGC

PDCoV-R GAGCGCATCCTTAAGTCTCTC
ATAG

SADS-CoV-F CACTCCAGATCAACAGATTGG 312
TTAT

SADS-CoV-R CGAGACTGTGAACGTGAAGC

PDCoV. SVA, PEDV, TGEV, CSFV fil PRRSV
) RNA 5558 cDNA, FT-80 °CIATE% M o
1.5 EHERNAGHIE

I G 1m0 i it ) G 43l BTl SVA | L/P1
K. PDCoV Fll SADS-CoV F N K ()3 43
RSP, 5 pMDI8-T 404445, #1240 i
% PMD-PDCoV .,PMD-SADS-CoV Fl PMD-SVA,
Iy EEAL % E. coli DHSa S8 2540, e
PEFCRE TR o FF00 3 IE B (AR S i R SRR
& BORL B BBURAR) & 53 032 . PMD-PDCoV |
PMD-SADS-CoV #il PMD-SVA, F# &Rk
1 AN o v B I 4S8 g 8 DB, 430l
Y = E RT-PCR {5 2 ORI BR#E b .
1.6 =E RT-PCR FEMEII R

3 3ILL PDCoV ., SADS-CoV il SVA Hy
cDNA Atk , FIHBE 3 SRS 95
WA —F =T RT-PCR ¥ 14, RNIAZ:
2xTaq PCR StarMix 10 pL, 3 %5144 %14 SVA
F/R 0.5 umol/L, PDCoV F/R 0.25 pmol/L HI
SADS-CoV F/R 0.25 pmol/L, #&A4% 1 uL, ddH,O
M E 20 pLo #E—20 %R KR (50-60 °C)FI 3 Fir
S B e AT oA, DAk B s e e i A
ik, EHADRRREEABAAMT, MR
R AAFATIE, & —F RT-PCR
B e A R 25 o OS54 = 95 °C 3 min; 95 °C
30s, 58.3°C405s, 72°C 35 s, 35 MiEH; 72 °C
5 min,
1.7 #FRMRALE

N A AL J5 B9 — B RT-PCR %k, LA
SADS-CoV ., PDCoV. SVA, TGEV. PEDV,
PRRSV .SIV .CSFV ,PCV2 fil PRV /) DNA/cDNA
FkERR, AR = RT-PCR JiEMEIY, L
J PEDV. TGEV. PRRSV. SIV. CSFV. PCV2
PRV B0 5| Pyifi AT PCR/RT-PCR ¥, Jf
1 1% 3 W v J P, D AR I 32 1 3 A e S Pk
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1.8 REMIHLE

¥ 1x10" copies/uL F) I 4H i ki PMD-
PDCoV . 1x10" copies/uL /it 5 41 Jfi ki PMD-SVA
I3 HIFREN 110" copies/uL &, 5 1x10' copies/uL
I E 4 JFiokl PMD-SADS-CoV 25 ABURG, M
ddH,O #A7 10 545 LA B it , AL A
JG ) = RT-PCR FikifArkill, Boukizirik
1) 2R
1.9 EEMAE

W S 19 = RT-PCR J5 b4 8 &M
R L ANIRE . L PMD-PDCoV . PMD-SADS-
CoV Fl PMD-SVA Mz i#4T PCR 9715, &RiK
R 3 RER; AN LRI R
PMD-PDCoV, PMD-SADS-CoV #1 PMD-SVA,
FRBURG G, TEARR &M 40047 3 )
PCR ¥4, DAVPARIZ 7 0 S PEFI T 51
1.10 & PRAF s

I RAEZAERE S, 273 0, BEOMFESLER
1-2 g T 2mL B8P, A PBS BiAe i iR 1%
FEAE RS B 7 o 72 0 % 1R 5, 12 000 1/min
2.0 3-5 min BBV R EIE 3B 0.22 pm
) 8 B 3L 908 AR A5 75 I K o AR $% TIANamp Virus
DNA/RNA Kit 5 BH 4343 751 $2& U 5 I i 1)
FER A, FF A R i s il R e iE AT B e i, 3R
15 RS ) . AW S (1) — 3 RT-PCR
J7 5 2 e i B 1 B B £ i RT-PCR
Ry i AT A U DR R % IR R U
Pk

2 EREG5M

21 EHEFRNIRERNEESER

¥y & & 41 it ki PMD-PDCoV . PMD-
SADS-CoV F1 PMD-SVA, F| £ 4h 366 B3t
K 3 2 BRI EE 43 5 670, 719 I
113 pg/mL. 2455510 1.82x10" | 2.05x10"

1 3.43x10" copies/uL , ¢ JFhr 43 HIAF LT —20 °C
.
2.2 B—K =% RT-PCR #&MEIEEL

L. PDCoV ., SADS-CoV FlI SVA 1
cDNA Mt , FIHEIT 3 XFeR s,
Oy AT B — 1 = H RT-PCR §" 1 . Z5 R,
REME R S kY 1 Y PDCoV . SADS-CoV #1 SVA
B E IR B, BT R TEy 34 45 (B 1) ¥ B
S VIS ISR Iy, 25 5R 5 B4 SR —30,
2.3 Z=E RT-PCR &M AFZENMUER

T A IR SR BN G | M B AT AL,
£ —H RT-PCR W@ h{A R : 2xTag PCR
Mix 10 uL, 5|4 PDCoV-F/PDCoV-R, SADS-
CoV-F/SADS-CoV-R #il SVA-F/SVA-R 4345 K
0.50. 0.25 F10.25 pmol/L, ##z 1 pL, ddH,O
M2 20 pLo Feid N S5 95 °C 3 min; 95 °C
30s, 58.3°C40s, 72°C 35 s, 35 MG ; 72 °C
5 min. 45 SRRV ST IR IR K51 ik B
RBP4 4 0 H 1 R B (& 2).

bp
2 000

1 000
750

500

250

1 B E RT-PCR f1=E RT-PCR iR
1-4:SVA L/P13:[X . PDCoV ) N F£[H .SADS-CoV
) N JE X £ 8 RT-PCR BHME ST 55 FAPEXT B
M: DL2000 DNA Marker

Figure 1 Amplification results of single RT-PCR
and triple RT-PCR. 1-4: RT-PCR products of SVA
L/P1, PDCoV and SADS-CoV N gene, respectively;
5: Negative control; M: DL2000 DNA Marker.
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A B
bp M 1 2 3 4 5 6 7 8 bp M I 2 3 4 5 6 71 8 9

1 000
750

500

1 000
750

500

250 250

2 ZERT-PCRIEBNEERSIVIRERIEE A 1-8: B KIRESHIHN 60.0, 59.4, 583, 56.3,
53.9.52.0. 50.7 1 50.0 °C; M: DL2000 DNA Marker. B: 1-3: PDCoV 3|44 0.250 umol/L, SADS-COV
H1 SVA 51143514 0.250. 0.325 F1 0.500 pmol/L; 4-6: PDCoV 5144 0.325 umol/L, SADS-COV Fl
SVA 51%1°4 0.250. 0.325 F1 0.500 pmol/L; 7-9: PDCoV 5%} 0.500 pmol/L, SADS-COV #l SVA 7|
Y1~ 0.250, 0.325 F1 0.500 umol/L; M: DL2000 DNA Marker

Figure 2 Selection of annealing temperature and primer concentration for the triple PCR. A: 1-8: The
annealing temperature were 60.0, 59.4, 58.3, 56.3, 53.9, 52.0, 50.7 and 50.0 °C; M: DL2000 DNA Marker. B:
1-3: Concentrations of PDCoV primer was 0.250 pmol/L, concentrations of SADS-CoV and SVA primers
were 0.250, 0.325 and 0.500 pmol/L; 4-6: Concentrations of PDCoV primer was 0.325 umol/L,
concentrations of SADS-CoV and SVA primers were 0.250, 0.325 and 0.500 pmol/L; 7-9: Concentrations of
PDCoV primer was 0.500 pmol/L, concentrations of SADS-CoV and SVA primers were 0.250, 0.325 and
0.500 umol/L; M: DL2000 DNA Marker.

24 Z=E RT-PCRHFFMRRER I copies/uL, PMD-SADS-CoV il B &
LI 37 1) =7 RT-PCR J7i%%f SADS-CoV. 1 copies/uL .PMD-SVA #:l FHRJ 10 copies/uL

PDCoV. SVA. PEDV. TGEV. PRRSV. SV, (F4), WPy ik HUSHEELFS

CSFV PCV2 Fil PRV [ DNA/cDNA #1T PCR 2.6 SEMRKBER

P 13 8RR, = RT-PCR 51494" Fi A ST 9 =5 RT-PCR KI5 i 4 74

Y4 SVA 55 10 Fi JFIE [ 241 cDNA HAEd ¥ IR IR TR, 450 R I A

3 AR I A D At i R TR R 2R A Y—2 (& 5), RINZIERA REFEE M.
PHG Y. HETY S B PEDV S8 5460l 2.7 ImARERIENER

VE R BHE XS HE BT BE T S ey, R B FAAIR K @ 57 ) =8 RT-PCR ik
YOT A BRI BRE L B Sk v Bl T B 518 4 5%k 273 Byl
2.5 =E RT-PCR RHMRELER PRAE S BEAT RGN, 45 B R, PDCoV .,
BrHE DL 1x10" copies/uL Fl 5 40 J5i bir SADS-CoV F1 SVA B FHYEZR 7358 4.4% 0%
PMD-PDCoV . 1x10" copies/uL ¥ 5 &1 Jii #i M1 0.73%. PDCoV 5 SVA IR& /&Y% . PDCoV
PMD-SVA 43 5IFi Bl 1x10" copies/uL J&, 5 £ SADS-CoV IRA YL . SVA F1 SADS-CoV
1x10" copies/uL FJE 41 Fi ki PMD-SADS-CoV f BH %245 K 0%, PDCoV .SADS-CoV F1 SVA
ERBURA, SRIGUET 10 545 LR BAT R A TRA Y BHTE RN 0%, 51X 3 Flopi R B HiE
. 453575, PMD-PDCoV Al K FR 2 (B B 2 B RT-PCR il )y v (46 0 45
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bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3 ZERT-PCREVEFESMIXIE  1:%/ SADS-CoV .PDCoV #l SVA 5| #1%} SADS-CoV .PDCoV .
SVA. PEDV. TGEV. PRRSV. SIV., CSFV. PCV2 Fl PRV [¢] DNA/cDNA {E& ¥ # 47 RT-PCR 141
gk 2 4 6,8, 10, 12 f1 14: PEDV, TGEV. PRRSV. SIV, CSFV., PCV2 fil PRV [HPEXTHE; 3.
5.7.9. 11, 13 #115: 3k SADS-CoV. PDCoV #11 SVA [15[4143 5%} PEDV, TGEV. PRRSV, SIV,
CSFV .PCV2 Fil PRV ) DNA/cDNA # 17 RT-PCR )9 #4455 5 16.: B X B4 ; M: DL2000 DNA Marker

Figure 3  Specificity test of the triple RT-PCR. 1: Amplification results of SVA, PDCoV, SADS-CoV, PEDV,
TGEV, PRRSYV, SIV, CSFV, PCV2, and PRV mixture with primers of SADS-CoV, PDCoV and SVA; 2, 4, 6,
8, 10, 12, and 14: Positive control of PEDV, TGEV, PRRSYV, SIV, CSFV, PCV2, and PRV; 3, 5, 7,9, 11, 13,
and 15: Amplification results of PEDV, TGEV, PRRSV, SIV, CSFV, and PCV2 with primers of SADS-CoV,
PDCoV and SVA respectively; 16: Negative control; M: DL2000 DNA Marker.

bp M 1 2 3
2 000

4 5 6 7 8 9 bp M 1 2 3 4 5 6

2000

1 000
750
500

250

4 Z=E RT-PCR HEMiRIE 1-8. HAHR
A TR 735 1x107-1x10° copies/uL; 9: B
PEXTHE s M: DL2000 DNA Marker

Figure 4 Sensitivity test of the triple RT-PCR. 1-8:
The mixed plasmid concentrations  were
1x107-1x10° copies/uL, respectively; 9: Negative
control; M: DL2000 DNA Marker.

HAERN 100%, FHARMIEE A —E PCR
DT ERE S, IR RN T (R 2).

3 W54 ®

BEE 3 IR AV IR L H 45k,
R0 S B G 22 g IR B I I S 4, 1R
RHAIR T BET )AL 1 AR S R, R T

1 000
750
500

250

5 =E RT-PCR EEMiAIE 1-3: #iLtNE
5 4-6: #tfEEL ; M: DL2000 DNA Marker

Figure 5 Repeatability test of the triple RT-PCR.
1-3: Intra batch repetition; 4-6: Inter batch
repetition; M: DL2000 DNA Marker.

iEL RS N = i1 i A AT Y O N 4
JEAESE, PDCoV. SADS-CoV Fl SVA ¥ W51
BRI, LA A 14 2 R ) R R Y 2R AR
K, REGRLEH R ARG S BRERE, W]
SCERETE EALRE, X NS A AR T A I R
Fp UL e ek S i I, AR AR S 3ot
I AREAR VEA TS W, 75 (5 Bh S0 38 = - Bt
A2 .
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Table 2 Detection rate of clinical samples

Virus Positive rate (%) Agreement
Triple PCR  Reported PCR rate (%)
methods detection

methods

PDCoV 4.4 (12/273) 4.4 (12/273) 100

SADS-CoV 0(0/273)  0(0/273) 100

SVA 0.73 (2/273) 0.73 (2/273) 100

PDCoV+SVA 0(0/273)  0(0/273) 100

PDCoV+ 0(0/273)  0(0/273) 100

SADS-CoV

SVA+SADS-CoV  0(0/273)  0(0/273) 100

PDCoV+ 0(0/273)  0(0/273) 100

SADS-CoV+SVA

PCR 1E R4 F A2 5 FRR R ik 22—,
PR MO o L RS . R TR 08 S5 A
B2 B TR 2N TR i PDCoV N 3[R %
519, @57 T HE RT-PCR Kl ks =)
SRR SADS-CoV N 2N %514y, @7
T HUE RT-PCR Rl y vk ; iR 4 SVA
PRSFRR BB Y, @7 T HE RT-PCR il
Ttk S5V EFEA, ARG E S A
A AT [R) E ARG 22 o Dt LA B SR A . Rk
28R4 PDCOV N JE K 335 | W) A4t , i sr
T2OEER PCR K ik ki T R4
SADS-CoV N F:[Hiit514), #5.T SYBR
Green 2¢)6E i PCR Kl 5 s SRR
P& SVA PR5FIHEE VP15 31H519, #5377 Tagman
Pt i PCR AN 7 vk o MRECLL Bk, A
SN A BT L AR R A
MRS o A0 AN O Ay [R] s AG I sk =
B () Z H RT-PCR J7 kM SCHRHGE . TRtk i
IS — PP R PR . USSR . A PELR )
Z & RT-PCR Jy Al Jy s, SCELXFiX 3 Aok
RN R B BRI W, DAR R HORAT R R
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