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Rapid Detection of Rotavirus in Water Samples Using Immunomagnetic Separation

Combined with Real Time PCR
YANG Wan, HE Miao, LI Dan, SHI Han-chang, LIU Li

(State Key Joint Laboratory of Environment Simulation and Pollution Control, Department of Environmental Science and Engineering, Tsinghua
University, Beijing 100084, China)

Abstract: A quantitative and rapid detection method for rotavirus in water samples was developed; by using immunomagnetic separation
combined with reverse transcription and real time polymerase chain reaction( IMS-RT-real time PCR). Magnetic beads coated with antibodies
directed against group A rotavirus were used to capture and purify the virus in water samples. The experimental results showed that IMS was
optimized when 1 mL samples were supplemented with 10 pL. of immunomagnetic beadss 2.5 pl. of Tween 20 and incubated for 2 h. The IMS
method was employed in the detection of rotavirus in seeded virus eluant such as 3% beef extract successfully and thus manifested its
compatibility with established virus concentration methods. The IMS-RT-real time PCR method could yield quantitative results within about 5 h
with a detection limit at 1 x 10" copies/mL{ equivalent to 3-4 PFU/mL) . The method exhibited a high level correlation( R* = 0.981 6) with cell
culture assay, indicating that it could perform as well as cell culture assay does in infection tests. And the method functioned satisfactorily in
seeded concentrate of secondary waste water treatment plant effluent; reclaimed water, surface water and tap water.
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o P2 1 B 3 B K T B AN B s k2R C Dynabeads®
Protein A, Dynabeads® M-280 Sheep anti-Mouse IgG) ¥
H Invitrogen 2 H] . % {R 35 B BT K[ Goat Antibody to
Rotavirus NCDV  Call antigens ), Catalog: B65110G:
Monoclonal Antibody to Rotavirus group-specific antigen,
Catalog: C86310M JJ&J H Biodesign 2~ &) . 4 73 25 4Lt
BT BB Z R AT R 2 7

1% 5% (reverse transcription, RT) Al 52 8 B
PCR A7) & AN S« W04 5557 & Prime Seript™ RT
Reagent Kit ( Code: DRRO37A) %¢ 538  PCR A7 &%
SYBRY Premix Ex Tag™ (Code: DRRO41ADWY [ Takara
A7 iCycler iQ #GE R PCR U8 T Bio-Rad 2 7] .
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Fig.1 Rotavirus detection method flow chart

1.2.2  RPEREERI T &

WaTiE 3R 5 TR A AR J5 BUH 100 p T 1.5 mLL
EP %, & VEH (0.1 mol/L Na,PO,» 0.01% ~0.1%
Tween 20, pH 8.0)¥H VE 3 k5, ZER L3, A 50 pl
PBS\50 pL HLAA, DREF S A4 R o i 2R ok B 5 75
JEAR FEAA[R], TR e 4R % s IR IR A 5, HiR A
30 min. 2Bk B3, FITEVERIEVE 3 U5, T 100 pl
PBS-0.1% BSA, f71 4°C#&H].
1.2.3 SR By

76 1 mLZKFECE T 1.5 mL EP BT 10 uL

TP IR, Y5 A I, S E 2 h, W RERS 5
min F{S] N 3~ 5 R LLBI 1E G B G BR UTIE . 2
Joi o F EP BT HIE B 0L, AR B0 10 s, BRI
W58, FE 29 1 min A G0 P2 1 BE 50 4 W B T~ e
Ji > W BRZKAE:, NI DRI 508 3 IR I Ja — kG
Ve 2 R AR B RS DR
1.2.4 JH# RNA [4EH

TN RNA $2EUH 20 L, S5 IR HE ek 4 92
TR » ¥ o 5 REIR B 48 200 L 1¥1 PCR 5 95°C,
WFE 5 min, T IKARHT, 7512 000 1/min 4°C 250
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1.2.5 Wik

% B Prime Script™ RT Reagent Kit ( Code:
DRRO37A) 15 W 5 1 47 300 5 5% e B, [ B A& & (10
pl) A: RNA 6.5 ;s 5 x Prime ScriptTM Buffer 2 pL,
Prime Script™ RT Enzyme Mix 1 0.5 pL, Oligo dT Primer
(50 pmol/L) 0.5 pl, Random 6 mersC(100 pmol/L) 0.5
pL SONREE 4 :37°C, 15 mins 85°C, 5 s. W 45 3
ff) cDNA 37 R B AT SE N € 5 PCR e W 8 Ok A7 T
-20°C.
1.2.6 SR E R PCR

PCR 514 A 236 = B3 519 F 0 F,
SA-11-Sense: 5'-CCTCACTTATACACTTTGCC-3'; SA-
11-Antisense: 5'-TTCGCTTCGTCAGTTTGCT-3'. K
SYBR® Premix Ex Tag™ (Code: DRRO41S) ¥ #+5, 5%
B5E & PCR M R N AR R K (20 pl): 2 x SYBRY
Premix Ex Tag™ 10 pL, b RIS 0.2 pL(2Hk
J0.2 pmol/L), eDNACHRUE fhU SRR fD4 L, W
K 5.6 pL #MNEARFAR 20 pL. SEHE & PCR R NV FE
FEPAR, 1 AMEIF:959C, 5 mins 40 MEH:95°C, 5 s,
59°C, 20 s, 72°C, 15 sCBUEED0) s sk ith 2 Fry i 72
49:95°C, 1 min, 65°C 1 min, M\ 65 CH A% 30 s il
JETHE 0.5°C, HEAT 61 MG, 45 Rl B R 95°C .
IS5 R 4°CIRAT .

2 ERE5HH

2.1 BRI MRSy B AR 2%
FAIRIE 75 2 v B B A4 (PAL) 134 Dynabeads®

Protein A 42K, HIFCR I 75 50 50 I BT 4K (McAb) 73 731
(K3 Dynabeads® M-280 Sheep anti-Mouse TgG ¥k X
Dynabeads™ Protein A T2k, H1E T 3 Fh AR 25 4
M R, MK X2 A PAb-ProAs McAb-a Mouse TG+
McAb-ProACHIIE 1 JFr73) . %) ) — Fob o 5 W 2R, 2% %%
A5 FH AN [ 9 B2 8 470 B0 A o 3 70 B PR RE 1) 5%
Wiy, A0 52 doe 0 I B EL AR B2 e 1 6 10 e P T 2
PN AT AR ) B SA-11 5 35 KL 3~ B9 KA v, Pk
A G G R PR BRI RO AR S R
2ANATRE, A B8 S LR PAb-ProA (FT 1A MK
JEE 1,12 mg/mL) ISP IR AL 1009% , Fo At 5 g%
WEBRII R SRR S Z LU 85 R YT 3R 1.

G 45 AR, R 2 Pl 24 1 58 R0 25 S
FEER CPAb-ProA I B TR A% 4 e TR H H e il 4% 11
Y35 HEIR (MeAb-a Mouse 1gG 5 McAb-ProA ), 3L J5i [A]
A RELE T, 2 P AR RE T i % I 4, BT
EAT SR IR E R, B 08 4 T SR KRR R AR
TARERL T 5 10 ST 0 8 PU I g 52 %, W] BE BT
A KA A AN H AT . 0 i ke S 17 B3 75 0L 5~ AR
13 w] DUt SR AN R SR B A i 2R, 673
BSPERER ZEBOR, i o B2 R0 A 11 6 1) B 5 1 B
Iy PERE T AR f . X T PAb-ProA, 4 B H TR
WRPEA 1.12 mg/mLINF, JT 4 15 1) S 2 1 TR A SR A4 %
By AL X 6 24 SR P e i 7 oA S e

H4 5 L PAb-ProA % 9% B 2R B0 A 7] 995 25 ¢
FER KA T, Uk G R R IR R AR A B S
W], 1 uL PAb-ProA %t 35 1 2K BE W6 47l 2K i 23 KL 1 4 4

x 10° copies.

®1 3MRRFEEREHKRREFSHRLE LR

Table 1 Details of three types of immunomagnetic beads and comparison of their IMS efficiency

- R Pk R ES
TR 44 7 . — g e
EARES Tk /mg*ml, ! CEIE + bRl 22 )/ %
2.25 96.68 + 19.40
Goat Antibody to Rotavirus
PAb-ProA NCDV Call antigens) abeads® Protein A 12 10021303
h-Pro. all antigens Dynabeads™ Protein 0.56 20,79+ 4.46
0.28 31.12+9.19
3.6 3.25+1.85
Monoclonal Antibody to Rotavirus Dynabeads® M-280 Sheep
McAb-a Mouse IgG " onCh ) . LG 1.8 8.63+5.92
_specific ant St: mous anti-Mous
group-specific antigenChost: mouse anti-Mouse Ig 0.9 220+1.28
3.6 8.82+1.54
1.8 11.21+£3.21
Monoclonal Antibody to Rotavirus
McAb-ProA . . Dynabeads® Protein A 0.9 15.08+2.13
group-specific antigenChost: mouse) ’
0.45 61.03+8.25
0.23 43.81 +4.57

2.2 RBEHEER Y B AL
G BT TR 5 185 2 o B T B 903 7L lE 47 I

B A R PR B 28~ 7 o R R 0 7 H D BRI 7 S
BERL )59 FUAR ORI T S B A BRO B S N 3l g 25 J
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W) 6, 5% F B 4 5 203 1) 2 TR 3R L AR SIZ 56 23 ) A
T IX LG PR] 300 G 8 1 B B 280 IR R ), AR B S
B 45 RARAL T 73 B I R s 2% A1

N BRE G B2 G BR 5 7K 78 53 VR 45 LA IR S 5 ik
BRE H bR B RL 7R AE LA, 1 2 56 1 v A B
5 min SR NV 3~ 5 KR TERS 11X,

£E 1 mL ZKEEF 7350450 5+ 10+ 20 pl. PAb-ProA
G BEREER , MR AL 73 129 03 1k 3 dg ey 1) B 8l B AR
JE S 2 AN, S S RPN A 10 L N5 5
BE 14l 3K 5 Ceopies ) 55 R, 23 il 72 #5005yl 20 pL
I H 6 18 f2 5.8 £ I E 1 mL ZKAF ) o e i Bk
FINHEA 10 pL.

FH T PR EEARE il b 2 (0 R S AR AR BAIC, i
2R 1 ~2 h (R0 B 1)) DA A 38 ik Bk
BERLT A0 0 4 A AR SRR TR A R4 i
0.5+ 1~ 2+ 3+ 18 h IN R S B i BR 40 B RO CREAN K
FEREMAECIRIARE LY 2 x 10° copies/mlL), 45 3 ELE A
2. MNHR] L, BT A () R RE K, 43 B R B A
.2 h M3 h B BEACE A RT 18 h E W] Wi
T0.5 hy 1 h 97> B AR 5 8 I B 0 KR A
DT SR, 1 5 5 N )R 2 .
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Fig.2  Comparison of IMS efficiency with different incubation time

SEH R I, ZKRE T A L S B AR Cln ok
TR BTG 8 7K D HL 2 % B B A I, #5114
P PLWEIRAS 5y W T~ EP B BE, 5600 73 B 280% . N
T I SR B RSO B PR R B S A KR K 1 s
PR EARINEEL 6 x 10° copies) T 23 A 0+ 0.1+
0.5+ 1.0+ 2.5+ 5 L ] Tween 20, K0T 52 I (1 5%
M AR, N 0.1 ~ 5 pL Y Tween 20 #EAELE—

ST R EE VP ok B 2 Bl R R A BE RIS I N R
2.5 pl IS, RN P03 75 v (&1 3) X AT BE At H
T2 Tween 20 DI AN LI, AT5A7 38 43 G 15 1l BRI
BRTREA, XCR ACR AT S Y Tween 20 I & it
Z N, B KRR ™ A2 KB LIK, 5w 4y B0, Hom
WP Tween 20 R BEXS HUAA T AN RAEH, 52w 47
PEREER IS YE ;s T IR 2.5 L IS, Tween 20 fiE
5 A b Y o3k e B A R X A B KW BT L AN S i T A
k.

107 T
e
e
e
108 F
.é E
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5
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L
i
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Tween 201 A &/pL
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Fig.3  Effect of Tween 20 on IMS efficiency

2.3 RNA #2HUGH Lk

W IMS 53R T R R I S LR S A, 4y
S ZE 7K - EDTA % (2 mmol/L. EDTA, | DEPC
JKEL D« SDS-EDTA #5 ¥ (4 mmol/L SDS, 2 mmol/L
EDTA, ] DEPC 7KEC#1)+ 0.1 x PCR buffer[ 10 x PCR
bufferd N5 Mg™* ), TaKaRa 2 7 427, Hl DEPC 7K #ii
FE 100 % J/E 8 RNA 42 BUM, BLAS 4 o o 32 B
RNA IR | S50 45 AR W], XUz 7K S EDTA ¥ 1)
RO B WAL T SDS-EDTA ¥ % 0.1 x PCR buffer. 1X
A HESE HH T SDS-EDTA ¥ &% 0.1 x PCR buffer 1175
T RNA W0 s 5 SE N E & PCR I it — 20
(RS2G4 B0, WUFE K K EDTA ¥ TG 8 35 22 1), DAL
T Jig G560 Hh 18 FH WA K AE A RNA S0
2.4 SERPE & PCR

ZARAk, A SIS E B PCR RS I 13 [ A
3.6x 10° ~ 3.6 x 10" copies, -1 3.6 x 10° ~ 3.6 x
10" copies 0 il A 2211 OC 5 R AT . DUAR o o A 88 i i
PR HAE 2 A AL F LUl 544 P4 28 C threshold eyele)
AR ST S E B PCR AR HE I £k (1] 4), IT
LPERATTREN y = —3.3914x + 43,104, brifE il 2k
RN - 3.391, R* = 0.996, PCR ¥ M % E =



1372 7N 58

B o 30 &

96.0% , Ut HH SC I 5 PCR ¥ i &k X R R
Uf, By 0% 8 5 . & S E 5/ PCR 4 i ih 26 4>
T2 B 385 2R e 1 1) s ik it 6 Ve (i 0 B A 81°C
+0.5C, iR WK 5.

40
35 - y=-3.3914x + 43.104
30 - R>=0.9958
B s L
< 25
K& 20 |-
E 15
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o HE i PO 0B
Bl 4 SKESESR PCR HIFRME 2
Fig.4 Standard curve of real time PCR
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Fig.5 Melting curve of standard and sample real
time PCR products

2.5 IMS-RT-SER 5 PCR A R

DARCIRP B 55 TR 10 A% 1R A% EL AR R 4 b L2
IKEGEER 1% 10° ~ 1 x 10° copies/mLJ5 , filt IMS-RT-
SEINE B PCR. S5 45 R WK 2 Fros, WA 1 x
10" copies/mLIE , IMS 4ifi 35 (1) 13 75 50/ 42 LAY 52 I 5
HPCR K, T3 B2 1 x 10° copies/mLIE , TMS 4
BRI 5 B I T S I 5 B PCR S Al B DRI,
AHEGT IMS-RT-5% I 5 & PCR AT I PR 4 1 x 10°
copies/mL.
2.6 JREEUEBGBON TMS 15200

W 1R, RIS B R T KA
I i B G B PCR S5 AU 1) v ] 444 20 B8, TR ik a0 20
ANSZ R P AR B3 U8 W02 (14, HL 25 Bk
R S T I w7/ Wl A @ A P S i o

A IR A I D IR R A b A S H
W B AU B B 3% A WRE (beef
extract, BE, pH 9.5) BE-H 2 2 (3% BE, 0.05 mol/L
Ha, pH 9.5 OEOT R 2K e PR - TR 6 W Curea
arginine phosphate buffer, UAPB, & /7 4 1.5 mol/LJK
%, 0.02 mol/L ¥§ 2 M2, 0.008 mol/L i M £, pH
9.0V | Hy K Bl vk B 2 B WL
FOIORE FE AR, W RE SR G i WEER 1K 20 B, HL
A A AL T AT BEAS N RNA $EH0R H, T3 5%
Sk DRI, R 0 0E S 25 6 IR ™S 1R 3¢ ), 43
SIBCHIX 3 P 121°C 5 30 min (5 s K B AL 2R S,
IIANEE B R BE (LT 3 x 10° copies/mL), BAXLZE 7K
U HE, A IMS-RT-SEZ N 7€ & PCR. 5256 % W], 3 T
BRI A I 48 SR ANIS T XU KO0 T, RO,
BRI I A DL A 25 4 o s WA 2R A 75 0
P2, H& G ik o B e, A7 DU oo 2 b, W B T
FOR J5 B0 e 5 L SEIN E B PCR I T 90, S22 R
wEe.
%2 IMS-RT-%ATEE PCR A9 BR
Table 2 Detection limit of IMS- RT-real time PCR

Bons a5 i i K95 5 5/ copies
/copies SEME B 22 (A8 7 R EL CV/ %)
1x10° 2.78 x 10° 2.39 % 10°€0.86)
1x 10 1.29 x 107 2.92 % 10°(22.97)
1x 10 9.14x 10° 3.06 x 10°(33.47)
1% 10° 1.24 % 10° 2.86 x 10*(23.00)
1x10° 1.27 x 10* 6.31 % 10'€(0.50)
1 x 10* 2.06 x 10° 3.92 x 10>(19.00)

1x10° ND" ND
1) ND R K T DA A I FR

107
T £
T
T
- 106 -
IE' I
e
38 105k
g
o
>
g 104 L
103 | | |
K 30% BE BE-H&E® UAPB
R RV R

Bl 6 mEFH RN IMS K20

Fig.6 Effect of virus elution on IMS efficiency

2.7 IMS-RT-SEH %€ i PCR 5590 75 YL Al 45 R 1)
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NS

K VFA A 5T BT 5T (1) IMS-RT-3K I 5E & PCR
AT P 8 R85 77 2% 55 4 490 40 J Ik X 0 1) 6
KA LUERI TE RS IR 10 £ 1A% LU R R B2 Bl X 2
KB EN 3.16 x 10° ~ 3.16 x 10° TCIDs,/mL (50
percent tissue culture infection dose, TCIDy,» HH 4% 52 56
5 I R BRI W 2 ) S5 5 43 AR TMS-RT- S I o 1
PCR 5 40 i 8 G 512565, b2 2 bk 56 75 v (R0 4G I 45
B SEIG 45 JAR B, IMS-RT-SE I 7€ 5t PCR A4 I 45
5 0 it J G 0 R R W 5 SR R TR e PR YOG R
(W 7D SRR, & AR R =
0.981 6. [E 41 2% 25 $R " B o 36 9 75 (1 7K FE 48
IMS-SE I 2 7 RT PCR A il BE 8 565 43 591 46 00 1y &% IR
FHRHEIA R =0.968 2, AR U 5 [ 42235 [ F 5L &5
F—8, RWPKFEL S MS 77405 753547 PCR R
B, KW 5 5 4L G807 A R AT IR N DG 2R X AT R
s BT IMS il 3R 11 2 B s 1 e B 1 2R 1, B AL
A B GLIE RE I8 FERL T, 10 AS G M (15 24 1
AN SRR A BE R 5 42 PCR 319 5 8 (1 A4
MM RERE IS B PCR S Y. SRS 993 25 1% TR 10 5 3511
54 SR H i iR 50 A — B0k R, IMS BeR
PCR AR F 17K FE A 5 R AS I, e W8 76—
FEEE oA B H PCR AL AN B8 38 A1 9 25 J8k 4
PEMIAAE
2.8  SEBRZKFEMRAEHIT IMS-RT-5E I 5 & PCR Al

2008 4 4 N ARAETE I VG K AL BT 0
TR 7K T 8 AR K R T CRRORI e B R R T
CEPTBEBO K VR K GEHER ALK )55 10 L, &
HESCHRE 22 10 77 10 BB A 4 7K A, #% SCk[23 100 75

10°

108
107
106
H R>=0.9816

10°

104

IMS-RT- 320 52 & PCR #3145 R /copies-mL!

il 1 IRETTT RN T| Ll Loliin
102 103 10* 10° 108
4 B R R 45 - TCIDsg-mL™!

103 Al
10° 10!

E7 IMS-RT-XFEE PCR SHHHRAGME R LK
Fig.7  Comparison of IMS-RT-real time PCR and

cell culture assay

TRV S 1 B IR 45 W #2050 mL, — 80°C AT . &
I M AR I IR S, K FEAN B R 55 . A8 & /KRR
53 P A AR B (2 2 x 10° copies) ~ BB IE IR 4
£ 1 mL J5 i IMS-RT-5E I 3 5 PCR. 5540 45 141 T
3. LI R W, IMS-RT-SE I %€ & PCR 8% 1l U
LI HH 5 P R ACRE I R 7, HLN T bR
K SRR RS I 35 R A e M IRy 7K A 7K
B R A R K ARG 1~ 2 MR, X ]
REAZ I T7KFEA 10 LR4E 2 1 mL, ER 40/ 0y Jsiok
1) 1/10 000, 7K A 1 2% 5 1 9% 5 b 2 =5 7 32 10 000
5, HLUAREE G0 3% MR 00 35 AR B S T 4% TR Rk b
ELATY AT 5% M i 4952 P 306 2 S B8/ S PCR N T T 7K
o H SRR PGS ¥, X IMS-RT-5E B 52 7 PCR A il
P

#3 EIRKERGERIEME IMS-RT-KFEE PCRIEHFEEE

Table 3 Detection of rotavirus in seeded field sample concentrates using IM-RT-real time PCR

FET K A5 1R 3/ copies

AL JKEE SRR ! — "
ACHERE IHER COD/me:L. T b 2t R VI %)
- PR TR 62.16 2.91 x 10° £3.19%10*(10.15)
V571 b3 7] .
S A K 37.30 1.43 x 10° +£3.23%x10°(26.37)
Wk & 5 ] A [l B ) 13.09 2.23x 10 £6.94x10°(25.02)
B EWCETRED 7.48 8.65 x 10 +4.31x10°(0.50)
H KoK MR SPNE ok — 2.57x 10 +7.83%x10°(11.85)
3 Wi 56, Gk g b i A R A o ) B Al AT 2 R T
JTE

HT T PR BE AR b ) BE A7 AE (193 35 A B DAL
AUB RS L 25T L KK 25 mlL, 2 3L
HTEE PO PR P ARSI AELACRE o 2
— IR, TFR T S 1 40 i 15 R 2 PCR 451

TCIRIE G 15, TP IR B B R S5 AT HL) AT T
10 Y 7 e s I PR TR o A e S R
BHE 45 R DAk, SR A 2% B0 i A B 7 3% IR BRI 25
25 BR T HU A% o 7K HH 9 2 G 0 (1 S B . S 3 1 PR
TP B BR AN TS AT LA Y B A o) B
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B o 30 &

Jiik s BT U -PUR IR S % 45 6 IOV, RERE v 2K
Moy B 5 2 S5 I, INITT 25 BRKFE A B 2 4
G ED) R AR A R

335 T TR AN 43 B B0 s e 5 3 (00 B R 1 T A
AU B AR R B RZ R IMS 55 PCR 45 4, RE % 7] i
W96 B I P 1 AR R . BT BA, H IMS-PCR. 77 2%
RO 25, 1993 B 2% 4 KU 1R D7 A5, AH b5 3 11
PCR /7 V2: BA B s 10 o) 45 B, B0k H A MG il AT 55
IR 715 BME DL RT 7 B9 5%, WHHE 27 95 5% Cnorovirus ) «
FH YT 28 903 B8 CHA V) IR R RS PEAG B 41 T 58
R A

SN € fE PCR AEXTE I8 PCR A — K ek, AN
e o AE S P GG A% IR, I8 Tk 0 i ih £k RE A A
W PCR #1479 15 0 H s i B A7 W T 51 B PCR
B BH P frg 45 SR

AT G A& T R B e P AR, g T
G REREBR 2y 25 /K Hr A R BE 1 77925, 5 00 5 L S
JE T PCR 454, FH TR0 /K iR 58 PR 996 25 . i 4 ST (1)
IMS-RT-3E W) 5 5 PCR 792 2 B PR IH, BB K 1
x 10" copies/mL¥E & IR #8075, HALFE 21 5 h B w]
RGN 7K AR A A P R BN 5 20 R AR R
TBE AR50 25 A% G 7 VAR L, KOG 7 A I [ 3
B W, T SE I IMS 7 VAN 52 5 A HL R U
JE VB T TR, 20 e 15 L 28 ST (KR BRI
T VEAE S, FH T 00 25 0 B0 v o 1 R ) ali4k K
WP WAL AWK LA T IMS-RT-5E I & & PCR
T GG R TR R M 45 R G R, 4 R
PRI A R 6 YOG 2R, Tt B IMS-RT-SE IV € & PCR
T3 15 BE NS B U M A KRE R 1 I e U . ek, 28
I IMS Ab S, Gy G BR RE NS 2 BRI KRBT 4K
R T AR 7K GRTZK S5 KRR TR IR 2% 0T, R R B IMS-
RT-5E I € & PCR 0] 2y N H 195 K AL BT H K
FHAEK H K S B SRR SR K RE RS

4 ZEie

COARWFFTH] & T 43 85 2l A K FE R0 25 1
Yo I8 REIRARY ST T S8 R 53 B T AL B 5 1 5 1%
i T H 15 U6 M (3% BE~ BE-TH 2 12
UAPB %5) Hp 2 119 3 25 44K, 8 2% B vk I s v r %
AR, B FLX 5 S0 i 5k S i) 2 & PCR 1T
P, V%I 5 R O SRR T R S
TR EE A

(20 Ho 5 G ER o 25 i A B 7 9 5 3 B S L SIZ
JET PCR 45 &, L 7RI 7K rp %8 R 005 5 19 TMS-

RT-SE I 5€ & PCR J5 k. Bl RO 1 x 10°

copies/mLCHH T~ 3 ~ 4 PFU/mL) s Kl 45 5 55 41 s

AR g R W 5 IR AT R AP B2 ME A R R R (R =

0.981 6, Yt W% BE BT M F AL /KB 03 7 % 4% X

Kz, T RS WU N TRDASC R 249 5y 2 /) T 40 i 5 A 1l 36 55

ARGk 7
(3FTEESL ) IMS-RT-SE I 52 & PCR J7 4 1Y)

T P5 KA BE T — g i K PR AR K R K S H RK

G KRR R A WU RS 75 (R ARG I
BOAF IR 1 29 DR 2 RS e B AT 5 P o UL

PR T R R BERRTEERE .
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