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Abstract

diarrhea in 3~10 day-old piglets (Sus scrofa domestica). Now the variant strain (G Il type) causes serious loss in

Porcine epidemic diarrhea virus (PEDV) is one of the important pathogens that affect severe

farms. In order to differentiate the genotypes of PEDV, a rapid and accurate diagnostic method is established
and used to detect PEDV from clinical diarrhea samples, those are advantageous to the prevention and control
of these diseases. In this study, a pair of primers based the N-terminal domain of the PEDV S gene were
designed, and 2 probes were designed in the light of the different regions of PEDV spike gene (S) from the
variant strains (G Il ) and the classical strains (G I ). The 5' end of those probes were individually marked by 5-
carboxyfluorescein (FAM) (G II) and 5-hexachloro-fluorescein hosphoramidite (HEX) (G 1) fluorescent
signals. One single-step duplex qRT-PCR based on specific probes was established to distinguish different
genotypes of PEDV by experiments on amplification conditions, specificity, sensitivity, repeatability, and so
on. Firstly, the standard curves were established. Within the range of 10"'~10° copies/pL, this method showed
good amplification efficiency for G II strain (R*=0.9892) and G I strain (R°=0.9914), and there was a good
linear relation-ship between C: value and concentration as well. Secondly, the sensitivity was 7.34 copies/pL
or 2.3x10° TCIDs, (tissue culture infective dose)/0.1 mL for G II strain, 4.32 copies/wnL or 4.3x10° TCIDs/0.1
mL for G [ strain, respectively. Thirdly, there was no cross-reaction between G Il and G [ strains, in addition
between PEDV and other pathogens about Porcine deltacoronavirus (PDCoV), Classic swine fever virus (CSFV),
Transmissible gastroenteritis virus(TGEV), Porcine rotavirus (RV), Japanese encephalitis virus (JEV), Porcine
parvovirus (PPV). Therefore, the specificity of this method was good. In the end, the coefficient of variation
between and within groups was low, so the reproducibility was good. In detecting clinical samples by this
method, the results were 100% consistent with virus isolation. This study are useful tools for quantifying viral
load, detecting PEDYV, and differentiating PEDV genotypes, and providing one technique for the prevention
and control of PEDV.

Keywords Porcine epidemic diarrhea virus (PEDV), TagMan probe, qRT-PCR, Genotype

¥ AT MERE V5 (porcine epidemic diarrhea, PED) i 84 18 & JULAN ZE BEEE M B8 (1« 41 555 [ (spike

& B Al e EFREITHE (Sus scrofa domestica) £ 1"
() E B B MG VS R < — , HOw O IRAT MR
75 % B (Porcine epidemic diarrhea virus, PEDV),
1978 4 LU I 22 5K 25 58 PEDV A 115 9
2 —(Pensaert, de Bouck, 1978);2001 £ Kocherhans
ENFRHEKTFY, B EREN R AR INESAL
REGS , W) H 2 7 B vk PEDV(CV777 #£)(Kocher-
hans et al., 2001), J PEDV ) 5 2 i H =5 2 o ik .
2010 4E LAk, 3 E BR & (1) PEDV £ #4857 5 ik
(Chen et al., 2011),2013 4F- 3% [ . &5 [H | Z [ F BR M
A 4% 48 & 1% 93 (Cho et al., 2014; Dastjerdi et al.,
2015; Huang et al., 2013; Sun et al., 2018; Temeeyas-
en et al., 2014; Van Diep et al., 2018), #7148 55 5k
25 R B St 5 HAth R4 1R 5 A0 kb X >k 7 E ) 42
Gra k.

PEDV J& -7t IR 5 B8 Bt o B et PR3 2 WA}, H

S). # & H (nucleoprotein, N). 3 Jii 5 F (membrane
protein, M) 17N L[l 25 [ (envelope protein, E)(Park
etal., 2011), PEDV S & [ 7£ 7 53 b 1 3 1H JEZ Bl ik
MREJR = SR, HAE A T 24 i DR 85 02 N o 1)
5 5 K (1~18 137 & 3 R (amino acid, aa)). K [1) B 4h
15(19~1327 aa). 5 1 45 14 35(1328~1350 aa) FL 1) C
Uit B2 E2.(1351~1386 aa)(Li et al., 2016). PEDV S ]
IR « ST W 3 (1~729 aa) 1) 45 #4158 (19~233 aa
F1501~629 aa) 5 5 52 M (G LK) 1) 454, S2
F£(730~1386 aa) 1) 45 #4948 (891~908 aa) /T B 2F
N e B 55 5 4 P S 1 il (L et al, 2016). £F
JEHLPEDV IR QA I M PiaAk 2k B B AL R
() FR AN T B A R AL R A e A T
PEDV S & 1 /) 1~229 aa (Li et al., 2017).499~638
aa (Chang et al., 2002). 639~789 aa (Sun et al.,
2008).1 371~1 377 aa (Cruz et al., 2008) %5 45 #41f,
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AFFERE P ARA Z R IEE B3 . BT R K
5 PEDV ST R P AE A5 S8 0 M, 1l PR 23 85 1)
PEDV FE k70 NP FE R, 20 BB ik g R R 1 2
(G 1 2.8 Btk AR H 1 AY(G T AL)(Zuo et al.,
2018),G I Z4AHEL G IT &4 5 , £ 28 167 J2 175~185
AL BRAFAE 12 MBS H R 2K 53X 2 B PR Y 2 )
7% R f S E ) FR & (Zhao et al., 2014).  H 1T % 5E %
TABER TR (B Lok 5 570 A E
T3 A AT S AR (A NS 5 23 B R AR
B 5 1% IR A A 4 A% @ 1% §% 5% PCR (reverse tran-
scription-polymerase chain reaction, RT-PCR). qRT-
PCR %5, FA PRI TR BURSERS i, (EC A/
) QRT-PCR Kl BE AR, — #8351 M (membrane
protein)B% NV (nucleo protein) K £/ 55 X B i1 54
BUERER , AREIX 73 PEDV FE R AL, AR T J IS IF J
AR R B P RS R E . PR ARHTE 5T
$£T PEDV S 3 [K 5 41 AR XS OR 57 2 91 Be i 3 5
Y, B ORRES G R A K PEDV S 2[R v B, [
WA AN [F) DR Y 2 [B) PR B R 22 e W 3 bR i, I
THR R 45 A RS, 20 i AN TR 28 5 i Fr ic , 149
HE RS PEDV R R (1) — 5 XU qRT-PCR, 7]
FH T 1 PRIV 995 KL v PEDV 0 25 A% B8 (10 45 0 0
DRI o3 8, AI A AL A 37 905 42 12075 B 13 2 ) 4
SCRE, 0978 7 BERRE 1 ) R0 A B0 R0 AL 75 fR 4 S
IR AEREOR SR

1 #MR57E=%
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P4 B AT RL

JE LT 1 B V5 9 B (Porcine epidemic diarrhea
virus, PEDV)AZ 53 2 #k (PEDV/YJH/2015) % & e IR
Jii 5 (Porcine deltacoronavirus, PDCoV) J&4% 4e 1tk H
1% 9 993 2% (Transmissible gastroenteritis virus, TGEV)+
¥ 95993 B (Classic swine fever virus, CSFV) H A %
J93 53 (Japanese encephalitis virus, JEV)FSE 417N 55
(Porcine parvovirus, PPV) AT AR MK 22 8 1) Tl 5
& A PALR =S &R, PEDV (PEDV/
CV777/2001) TGEV Fl % #& IR 93 B (Porcine rotavi-
rus, RV) ¥ i f¥) PEDV/TGEV/RV = BEJE 1 1E N4
SIFEIRACR I H 05 RIEAERHAE TREA R A 7 5
FipGH-T Vector 4 H _Ei#FERG A TIEABRA A .

1.1.1

1.1.2  5|¥AREr

HR 4 25 1 7R [0 2 25 8 0% A [H) J& e IR 25 (PD-
CoVIZH IR IT 5 , K Fl A= W05 2. 2= 3 A 47 Hoxd
A3 1R B I DR 2R P S5 G PR s L FE R Y 2 [R5
2 1 X B (nt 20740~20925), 1 F Primer Premier
5.0 AEWAE BT 1 6 qQRT-PCR 5141, 43 I AE L
RSB 1 SRARET , o AR R AR (G T Y #REHA1
5-F2 398 ) F (5-carboxy fluorescein, FAM). £t #L 7
FRIRER(G T BY)fE FH 75 &9 't & (hexachloro fluores-
cein, HEX)#Ric , 51 ¥ S ARET 15 51 W3R 2, 51 W) FI4R
BT R AR G R A AR PR A R B
113 IRERFE S

120 f3 s ARAE S AT AR PR OK 2 B4 (g el
HORAE BRI T T4 (108 40) Rl 12 0 RS 475
Nz EHE S, o 12 43975 k) 2H 21 2 S = R
AE M ZR-ME (Chlorocebus sabaeus) ' 41 il (vero) 73 25 3k
3 12 ¥k PEDV % 5
Fik

BH AR & 11 1 4

RNA #2 B : PEDV/YJH/2015 ¥ 5 (&% 4 5 3¢
(multiplicity of infection, MOI=5)/2 4% Vero 4l i 48
h (P4 i S B D B IR I N IR Eh 2%
MR 200 WL, #RJ5 I 1 mL TRIzol ik 7 , IR & V&
5], # B 5 min; B f5 N 200 pL &40, #& % 15~30
s, iR FHE 3 min;4 °C 12 000 r/min 0> 15 min, ¥
B WU A 2 AR BR IR . £ T (diethyl pyrocar-
bonate, DEPC)Ab i ] B 0 & v 5 I S5 AR B S T
fi , B2 IR A R AR, IR EE 10 mins4 C 12
000 r/min 250> 10 min, ¥ 35 E 7, TR HU5E N
NT5% LW, B E], %R % & 10 min, 4 °C
12 000 r/min & 0> 2 min, 3+ % FiE W, Y03 H
RNase ) ddH,O ¥ fi# -

RT-PCR ¥4 H i 7 B« ks — 2P RT-PCR i
7| (Takara Bio, K& ) U615, $ B W R AR &R 2 2% —
L ZE (1 step buffer) 10 L, PEDV-P-V-F/R 5]
P10 pmol/L) % 1 L, — 5 VLB IR & ¥ (primestrip
1 step enzyme mix) 1 pL, PEDV RNA 2 pL,
RNase [ ddH,O Fit /& & AR B 2 20 wlo B 4% 1F
79:50 °C 30 min; 94 °C 2 min, 94 °C 305,60 °C 30 s,
72 °C 30 s, £ 30 AN ;72 °C 10 min, 4 °C 2 min.
PCR =) & s F Beai A il A SRR A, B 50

1.2

1.2.1
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TA 75 F% - _E A 44k i) PCR 7= ¥ #% B pGH-T
Vector 71 & (FEH A9, B UL it 4T3 &
B2 P2 W ALK 9 KT B (Escherichia coli) DHSo % 52
YA, 37 CHEFF 18~24 h, PREUE B 33E 47 B 75 PCR
S5, AL S R IR AR A B (AN AR, UM
HEE % 0E PHE IR J5TRE (A8 5 55 Mk pSL1005 A4 it
BEK pSL1006), I 5E MK FE , 20 CORAEAVE N bR it
#%H .
122 SIAERER i

R FEY S 12 s v s (pSL1005) 1 Ay

trip 1 step enzyme mix) 0.5 wL, BH P b5 75 & 2
L s SR 26 1F A 95 °C 30 5,94 °C 10 5,55 °C 30 s 4t
40 MEIR, 43 BIFE FAM AT HEX BB AR5 5
1.2.3  qRT-PCR frdfE i 281 2 57

B 1.2.1 15 21 BH 1 A5 78 & J50RE (pSL1005 1
pSL1006) LA 10 £ 45 B 4% B i 107'~10° % D1 /L,
P 1.2.2 15 B A4 25 £F 14T QRT-PCR Y1 , &3
W FR Iy 2x— B G (1 step buffer) 10 pL,
PEDV-P-V-F/R 5| % 0.2 umol/L , Tagman 3% ¢ Yt &
B IIRE (I FAM 5035 HEX ARiC) K B 14 18 0.1 F1
0.4 pmol/L 73 201 5& , — 1L BRI & P (primestrip 1

*1 PEDVSESHKHEFTIS
Table 1 GenBank number of PEDYV strains

BEAK R T Ir By FEE A
Strains GenBank  Isolation Genotypes
No. year
PEDV/CV777 AF353511 2001 GI#H
PEDV/CH/AH-M KJ158152 2011
PEDV/DRI13 JQ023162 2012
PEDV/SD-M IJX560761 2012
PEDV/CHI1 JQ239429 2011
PEDV/GD-B JX088695 2012 GII#
PEDV/IA1 KF468753 2013
PEDV/USA/Minnesota84 KJ645707.1 2013
PEDV/ZJ13LY 1201 KY213245 2014
PEDV/CH-HB KY496314 2015
PEDV/SLO-JH-11 KU297956 2015
PEDV/JSCZ1601 KY070587 2016
PEDV/MEX-QRO-01 MHO013465 2017
PDCoV/SHIJS/SL MF041982 2016 PDCoV
PDCoV/USA/ KR265859 2014

Minnesotal59

step enzyme mix) 0.5 pL, BHYEFRE 2 pls OV 2%
595 °C 30 5,94 °C 10 555 °C 30 s 3L 40 NMEFF .
REASVR PR FE 85 3 ANFF b, DUBH 1 35 20 5 ks % DL
HOAME AR , LR EE R G E(C ) AL A
57 TaqMan #8 41 qRT-PCR Frf i 2k, F b5 D%
HELA R DB D1/ WL)=0R0 ik B (ug/pL) < Fi]
I N & K A TR TR
1.2.4 qRT-PCR UM 56

¥ 1.2.1 15 21 1 BH 1 A5 75 & J5T Rz (pSL1005 A1
pSL1006)4% 1 10°. 10", 10°. 10° #% U1 ¥/l 73 4.,
HE 6 EE, IE SWE TG E(CE). LA
L 20130 FE A9 2 44 8 10°.10°.10°.10°. 10", 10° - %
2H 2 B 9% JiK YL 7] & (tissue culture infective dose,
TCIDs)/0.1 mL B{# 5x10°.1x10°.2x10" . 4x10>,8x
10°.1.6x10%.3.2x10".6.4x10° ng/pL 5+ 41 , B 4H 1%
B o HEE,ME SR N RIEHE(CE), A5
JIT 13 45 5L H PODLOD i 5582 7 (58 8 hiv) T 2 (Wil-
rich, Wilrich, 2009) 73 1] 71 5 A Wl 77 72 (1) AN [7] 42
AP 5 AERASE DU R A
1.2.5 qRT-PCR 582 M52

WEBIEXT R, D3 AT EE0°, 104 10°)
TCIDs/mL [¥] PEDV RNA Ff 5 AR , (B & 1 8 =
51K, BE 3L ; B3 AN EER 0%,
10, 10° TCID</mL)f¥] PEDV J3 £ RNA £ i Jy it ,
RANFEMBEE 6 MEZ W), THE LN A AR
S RBU(CY): CV=S.,xV/ Tt x100% , B 1iE 1% 77 V2= 1 18
B, HA SN CrbRHEZ , CooR C i FI41E
1.2.6 qRT-PCR 511 5256

A 1.2.2 & 37 f¥] TagMan $8 %t qRT-PCR J5 1%, [7]
i L PEDV 48 % # £k .\PEDV/TGEV/RV — B 1

%2 RT-PCRHIS|IMRIRET
Table 2 Primers and probes of qRT-PCR

SIMFERET 2K P H1(5'~3")

Primers and Sequences

probes name

PEDV-P-V-F CAAAATTTAATGTTCAGG
PEDV-P-V-R GGCTCTTGCGAAATGCCAAT

PEDV-variant-P  FAM-AGTTGAATTGACACCCTGGTTTT
CACCAATA-MGB
HEX-GTTTCAATGCCTGTGCCACAGTA

CCAG-MGB

PEDV-classic-P
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PDCoV.CSFV.JEV ] RNA Al PPV [#] DNA 5
R, 152 B BH PR AP 1 X6 BE, 125 AT qRT-PCR AN , 72
FAM H1 HEX i 3 Wt 52 58 , B o8 AR 50 i i 57 7
TEIRE R
1.2.7 WG PRFE b FRIAS DN B 25 SR bl st

Pl 1.2.2 @ 57 [f) PEDV TagMan £ 4 qRT-PCR
T35 Kl 2016~2017 W VL AR FROK 52 3 4 fg e A
DU FR o USCEE BRIV A8 3508 43 B X RS Ak A 0 77 T 3%
LA 19 90 4 I RS ARFIL T K1) » FirAG I 45 S 5 1%
ST F O BT ARG 5 SRR AT LA s 1) FH AR 5256 4 25 4
JE [1 12~ PEDV #F fin, EAT R, A6 0 45 2R 15 05 75
o 4 AT AL

2 ER5SH

2.1 PEDVEREAz BERSHEIRFHZIT

WA SCHR IR TE SRR IR T AL S pR & L i
P I A TT 281 8 PR AR S B ok A [R] b i (1) 2 7 PD-
CoV, f& Bl CLC Sequence Viewer 8 #X 4, X 17 #RJ
BEM S HERHEAT LS 23 (B 1), & I PEDV i 83 7E
nt 110~128 Fl nt 277~296 = & {# 57 , {H 167 175~
185 nt &b 77 7F H 7Y 2 5 (B 2%, IR b A BF 58 76 57
XA AT b RS, AR AR S B R S BE R (G T AY)
f nt 163~193 W1t 5'%i iy FAM F51d U #R 1, 28 8

# Pk 44 ORI GenBank 7 41 5

Name of strain and GenBank No.

PEDV-P-V-F
120

PEDV-S 1A1-2013 KF468753 | |

PEDV-S MEX-QR0-01-2017 MH013465 | «

PEDV-S USA Minnesota84 2013 KJ645707 | |

PEDV-S USA-OK10240-6-1-2017 MG334554 | .

PEDV-S GD-B-2012 JX088695 | !

PEDV-S ZJ13LY1201-2014 KY213245 | ,

PEDV-S CH-HB-2015 KY496314 | *

PEDV-S CH1-2011 JQ239429 | ,

PEDV-S JSCZ1601-2016 KY070587 |

PEDV-S USAIA 2013 KM975739 | |

PEDV-S SLO-JH-11-2015 KU297956 |

PEDV-S DR13-2012 JQ023162 | ;

PEDV S CH AH-M 2011 KJ158152 | «

PEDV-8 SD-M-2012 JX560761 | |

PEDV-S CV777-2001 AF353511 | >

PDCoV SHJS SL 2016 MF041982 --- CRN------ --

PDCoV USA Minnesota159 2014 KR265859

COI’\SSI‘\SUS -

DOOOOOOOG

PEDV-S 1A1-2013 KF468753 | HEBETEEEEE lGlIlGIGGI GT
PEDV-S MEX-QRO-01-2017 MH013465 | HEBETEREEE T TGGE GT

PEDV-S GD-B-2012 JX088695
PEDV-S ZJ13LY1201-2014 KY213245
PEDV-S CH-HB-2015 KY496314
PEDV-S CH1-2011 JQ239429
PEDV-S JSCZ1601-2016 KY070587 ] 7
PEDV-S USA 1A 2013 KM975739.3
PEDV-S SLO-JH-11-2015 KU297956";
PEDV-S DR13-2012 JQ023162;
PEDV S CH AH-M 2011 KJ1581521%
PEDV-S SD-M-2012 JX560761,3
PEDV-S CV777-2001 AF353511%
PDCoV SHJS SL 2016 MF041982" PED
PDCoV USA Minnesota159 2014 KR265859

G==G ==GI-IGGG IGGIIIIII= gRTRTGiG —GGG TCTRRTIRE BRTICCTRR 1o

GETG BTEBTEBTEGE T
BoTT------ - TGBTGATG BTBTEBTEGE T--TT TEBEG
TGTTCAGGCG CCTGCAGTTG TTGTACTGGG CGGTTATCTA CCTATTGGTG AAAACCAGGG TG-

3 TBGCE TEE BBTEEEBGHG-
------- -GGT GEBEATECET TETTAGATAE BEBEBBCHG-
Consensus > AACATCCAAC TGCTAGTGGC GTTCATGGTA TCTTTCTTAG CCATATTAGA GGTGGTCATG GCTTTGAGAT TGGCATTTCG CAAGAGCCT

ARG T B)H 180~206 nt ¥ it 5% HEX FRid i)
BEL

2.2 qRT-PCR7AEPRMERAI RO 2

PAFE 2 T 5 W03 il 3528 k(G T 2 (nt 186) 71
ARG T ) (nt 1749 ST IERFR 5 Fr B R TA
TR G T G 1 FIPH bR AE TR , 5k PCR FIAE
W =)0 R S I, 45 R 3R W AR Ak pGH-T-
PEDV-S-Variant (pSL1005)f14: #ii #k pGH-T-PED V-
S-Classic (pSL1006)FH bt i i 2 i h (K 2)

2.3 RT-PCRAEV HEEHHHTE

MR 1.2.2 23 306F 51 P F0ER £ 3547 57 356 A0 AR
1, 25 R BN SI AHRE % 0.2 wmol/L
fie I R it 2k, SO (E A 2 10 000 LA F, 7
S A U B e B DR B s BT 5 iR B 5% A
7 1k 4R BT e R, FAM #R 413 S % 0.1
wmol/L A B B4 14 fih 28 , % e (A ik 2 6 000 PA I,
HEX #4155 @ % 4, 0.2 wmol/L 45 $ A4 184 iy
2k, WOLAEIEH) 6 000 LL_E (1 3), A, B bA ik
B 2 N IRET B R

2.4 qRT-PCRER#E LAY EL

V1 Pk St R J R 422 FR 10 A5 886 P AR R 107'~10°
5 UYL, R 23 Ry k4 G T MG

PEDV vanant P

ODOOOOOO M |
N
<
9

2373

e e NI P el ARCE T AR T

E1 qRT-PCREIS|HFIEREF T EE XS

Figure 1 Alignment of primers and probes sequences for gRT-PCR
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(AR T 22, 25 SRR B (B 4) 51X G T B2 1 5
TEAE 10085 DUEY/ WL Y5l N 938, LR B RN PR 4L
Z AR RIFM IR R, K7 N Y(CE)=-
2.912 x X(¥K J& 1 XF ) +32.94, R*=0.9892, £} %
(Slope)=—3.29; %t % G I B4 37 1 J71EAE 107545 I

bp M 1 2 3 bp

2000

1000
750

500

25 186
10 174

E2 PEDVZER#kEZMAKBAMERMAPCREE
Analysis of PCR amplification products of

Figure 2
PEDY variant and classic strains

M:DNA 43 F & kR DL2000; 1 : PEDV 28 bk (pSL1005): 2 :
PEDV £ $i#k (pSL1006) ; 3 : [ ¥ 0F HA(7K)

M: DNA Marker DL2000; 1: PEDV variant stains (pSL1005);
2: PEDV classic strains (pSL1006); 3: Negative control (H,O)

40000 [—e~0.5 pmol/L
35000 F—*0.4 pmol/L
——0.3 pmol/L
30000 F——0.2 pmol/L

Negative control
20000 |

15000 [
10000

5000

0 Lossssssssssesesssssssse
0 5 10 15 20 25 30 35 40

PEREL Cycles A

=N
B
Fluorescences

2

20000

18000 F—e—0 5 ;;mol/L
16000 F~*70.4 pmol/L
14000 2703 ﬁgg%
12000 F==0.1 pmol/L
10000

- A B
8000 F  Negative control
6000

4000
2000

luorescences of HEX

0
0 5 10 15 20 25 30 35 40 45
TEMHL Cycles C

B3 qRT-PCR ARSI HFIRET IR BEIFiE

5-FRILRICR VLR

B/ L G NG5G, FL B A A B 2 18] A R 4T
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Figure 3 Primers and probes concentration screening for qRT-PCR
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A. Curve of primer concentration screening. B. Curve of probe concentration screening for G II type (FAM). C. Curve of probe

concentration screening for G I -type (HEX)
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Table 3 The lowest limit of detection for qRT-PCR

R (¥ /L) FH 4/ S 80 Positive/Total
Concentration(Copies/u.L) G I type G I type

10* 6/6 6/6

10° 6/6 6/6

10° 6/6 6/6

10' 6/6 6/6

10° 2/6 3/6

0 0/6 0/6

il PR The lowest limit of detection 7.34 Copies/pL 4.32 Copies/uL
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Figure 5 The lowest limit of detection for qRT-PCR about viral RNA
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A. The lowest limit of detection for PEDV G II type virus titer. B. The lowest limit of detection for PEDV G I type virus titer. C.
The lowest limit of detection for PEDV G II type RNA concentration. D. The lowest limit of detection for PEDV G I type RNA
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Table 4 Reproducibility of qRT-PCR
FEPA Y JR KL BE (Copies/L) HA TR (%) A1 18) A% 5 2 H0(%)
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A. Results of positive samples by virus isolation. B. Results of clinic anal swab samples
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