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Abstract: In order to verify the Fluorescent-Quantitation PCR kit specific for Borna disease virus (BDV)
nucleoprotein, compare molecular beacon with common probe and study its practical application, the
sensitivity, distinctness, repeatability and stability were tested on BDV and non-BDV infected cells, as
well as non-infected controls. Human and animal samples were also tested by the kit. The lowest quan-
tity of virus RNA detected by the kit was 2.5x10", which corresponded to 1 virus copy. No false positive
result was found. The coefficient of variation (CV) of different batches was less than 0.7, and the CV
between normal kits and the kits treated by accelerating decomposition was less than 2. The morbidities
of human and animal detected by the kits were 3.6% (human), 4.2% (swine) and 1.5% (horse). The sen-
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sitivity and distinctness of this kit are better than common probe kit. All of the results indicate that this kit

is an efficient tool in fundamental research, clinical detection and epidemiological investigation of BDV.

Keywords: Borna disease virus, Real time PCR, Nucleoprotein
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Table 1 Primer and probe in FQ RT-PCR reaction

Gk %73 gl
Primer or probe Sequence (5' —> 3")
L5 9 E . GGACCAGATTAAGCTTGTCGC
Upstream primer
THFFI R

. AAACGGGAACAGGTCAGCAT
Downstream primer

FAM-ctgcatATGCTGACCTGTTCCCGTT

< |
REFFFS1 Probe atgcag-DABCYL
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RRAKZR: VK mix (7% Taq ) 10 uL, 5149
mix 2 pL, 5 mix 2 pL, W ERE 0.2 pL,
H,0 3.8 uL, RNA f&4% 2 pL,

FR A% 94°C 2 min; 94°C 45 s, 58°C 60 s,
72°C 30 s, 40 PMEH

RNA PolyATtract™$2& BURAH £ W [ KiE =4
WsEl,

Pt E = PCR {X: ROTOR GENE 6000 Hii# K
FIIV Corbett 2\ & A4 7=,

B Rk L A
A7 L AR AL RER
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YyeE U 2 2 BDV YL OL 4l ffd | 75 Je 2 Il
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FER BRI e i) OL 21 B (F TR 9 s 7 ) T
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BE)E . HAP AT, B2 RGN EE . SRS
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OD {EK55UFE RNA #2258, # BDV &Y OL
YA RNA 1045 7 A FERR RS, LLMARRA R 9 75
THEE
1.2.2 FQ RT-PCR X FI S G HIEE: KA
FE BDV OL FF£2/sge 40 it b 2 00 RNA B 15
M it 47 PCR RN, SN AR 8 AL 5514 0L 1.1,
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1 FQ RT-PCR X 7| & U
Fig. 1 Amplification curves of examining sensitivity of FQ
RT-PCR Kit

%2 FQRT-PCRRFIEFRHEMLKE CT &

Table 2 CT of standard curves of FQ RT-PCR kit

HAS 2% X CTMH  4EikEE  DWEWREE
No. Name Type CT  Given Conc. Calc Conc.
7 Borna7 Sample 11.72 107 1.03 x 107

6 Borna6 Sample  15.66 10° 8.79 x 10°

5 Borna5 Sample  18.99 10° 1.09 x 10°

4 Borna4 Sample  22.65 10* 1.10 x 10*

3 Borna3 Sample  26.63 10° 9.13 x 10?

2 Borna2 Sample  30.15 107 1.01 x 10?

1 Bornal Sample 34.27 10' 2.49 x 10"

2 ERAFBEARRELE PCR BkER

Fig. 2 Electrophoresis of PCR of different concretions of
BDV

E:1.2:107;3,4:10% 5, 6:10% 7. 8:10% 9, 10: 10 11, 12: 10%;
13, 14: BAPEXFIR; 15: Marker DL2000.

Note: 1,2: 107; 3,4: 10% 5,6: 10°; 7,8: 10*; 9,10: 10%; 11,12: 10%
13,14: Negative control; 15: Marker DL2000.

2.3 FQRT-PCR RF| & F MR
RNA FEAS [ 3 AN BE A FE 5 T DL S 704 448 il 2k,
Wnv Fl Niv ORI OL 41 R AL BEAY OL 41
JOAR DL 3, UL 3 FEk 3.
24 FQRT-PCRIXFIEEGMHWIELER
FEFIIR JE RNA AN [FHL U 050 & 75 1 3 2 i
RILATE S, WK 4, IHEXTRIA CT H WL 4.
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3 FQ RT-PCR XTI & 45 T 4G M 318 #h 2%
Fig. 3 Amplification curves of examining distinctness of
FQ RT-PCR Kit

© FERFERMEVARFATIEESHELS http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



242 s aH

2010, Vol.37, No.2
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Table 3 CT of examining distinctness of FQ RT-PCR kit

FEAS  #A% ik CTH AW ek
No. Name Type CT Given Conc. Calc Conc.
7 Borna7 PC 11.08 10’ 9.72 x10°
6 Borna6 P C 14.95 10° 1.22 x 10°
5 Borna5 PC 19.36 10° 9.75 x 10*
4 Wnv N C - 0 0
3 Nipah NC - 0 0
2 OL NC = 0 0
0.7
10" —10?
0.6 e
g’ 05
5 04 -
=
0.3 +
£
Z 02 |
0.1 HThreshold
5 10 15 20 25 30 35 40
Cycle

4 FQRT-PCR RFIEE S NI 15 th 2%
Fig. 4 Amplification curves of examining repeatability of
FQ RT-PCR Kit

Fz 4 FQRT-PCRIXFIEES N ZHERR
CTERETRARH

Table 4 CT and CV of different groups in examining re-
peatability of FQ RT-PCR kit

A WHHl&E 1 KA&2 iKnas
No. Kit 1 Kit2  Kit3

x£s  CV (%)

7 9.89 9.91 9.79 9.86 +£0.05 0.496
6 13.79 13.78 13.82 13.80+0.02 0.113
5 16.96 17.04 16.83 16.94+0.08 0.446
4 20.74 20.72 21.05 20.84+0.14 0.683
3 24.62 24.62 2474 24.66 +0.05 0.216
2 27.82 27.92 28.18 2797 +0.14 0.493

2.5 FQRT-PCR X7 & EMHIIELE R

Bt3h, 6h, 12h, 24h, 48h(2d). 96h (4 d).
168 h (7 )1 336 h (14 d)F& 8 A~k a] i 474G 00 445
25°C Fl 37°C & 3 h Al 14 d J5 RO 45 S EFT X e, 4o
Kl 5 froR, HAHN B CT E UL 5.
2.6 FQ RT-PCR iXF|&BIN

I R N BAPE SR K 3.6% (7/198); & FEAS FHYE
FH 4.2% (15/360); AR 1.5% (8/527)
R 6. i@ PCR MY K45 5 % & PCR M —
%, WK 6,
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% 5 FQRT-PCR XFIEF2E MM N ZHIXFI S /Y
CTERLTRAEH

Table S CT and CV of different groups in examining re-
peatability of FQ RT-PCR kit

BEAS 25°C 25°C 37°C  37°C cv
No. Gh) (14 G ad) T (%)
71250 1224 1266 1299 12.60+023 181

6 17.67 1746  18.04 1847 17.91+0.35 1.93

5 2133 2116 2174 21.64 21.47+022 1.04

4 2526 2522 2568  25.96 25.53+029 1.14

3 2863 2846 2878  29.38 28.81+0.28 0.99

2 3248 3311  33.06 3290 32.89+0.20 0.62

% 6 FQ RT-PCR #il| A FAzh 4 BHELE R B9
CT {E 0% Kz B9 % DT £

Table 6 CT and copies of positive samples tested by FQ
RT-PCR kit

BAS Fi2k CT{H MWEWE HAS Fh CTHE MEWKE

No. Type CT CalcConc. No. Type CT CalcConc.
1  Human 24.33 10° 9  Swine 2431  10°
2 Haman 23.53 10° 10 Swine 23.82  10°
3 Haman 28.26 10* 11 Swine 23.77 10°
4  Haman 18.31 10° 12 Swine 23.04 10
5 Haman 16.71 10° 13 Swine 23.68 10’
6  Haman 22.02 10° 14 Swine 27.87  10*
7  Haman 23.15 10° 15 Swine 27.21 10
1 Swine 23.69 10° 1 Horse 17.53  10°
2 Swine 24.63 10° 2 Horse 23.59 10°
3 Swine 26.86 10* 3 Horse 27.01 10*
4  Swine 23.46 10° 4  Horse 2422 10°
5  Swine 24.17 10° 5  Horse 18.13  10°
6  Swine 22.99 10° 6  Horse 2321  10*
7  Swine 28.03 10* 7  Horse 23.18  10*
8 Swine 23.98 10° 8 Horse 22.87 10*

3 Wik

BDV J& T 5E RNA %idE H, HIRMRHG
BEAF, MR R 0 — RN R, EAUEE
FEE, PRI MR, mEIRYE £z, L
L5 T H A S

BDV &Yy gl AN AT LA | A B
ki & FNE5 G PR T B/ N R b5 &< 3 BDV
FIAT LV EUN RS g5, o B LA R ZS [l
12 R R, 3% 5 BDV B YA S TE gt s i L 3 1Y
ECRE IR —3 EEAREDZ BRI
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Fig. 5 Amplification curves and electrophorogram of examining stability of FQ RT-PCR Kit
T AVA2: A& 25°C/37°C A 3 h 18l 28, A3/A4: AU/A2 1) PCR P~ diik [&l; BI/B2: X5 & 25°C/37°C Ji & 14 d (435 il
£k, B3/B4: B1/B2 [ PCR P=# (i ik ;38 i 2k A2 214K R 107 5 10%, RpFvk A 2 AEE, S4A 2 A FHEXT IR Ak B
Ry 1075 10°, BRVREEA 2 A~FE, A4 2 S FIEXT A Marker.
Note: A1/A2: Amplification curves of kits treated by 25°C/37°C for 3 hours; A3/A4: Electrophorogram of PCR products of A1/A2; B1/B2:

Amplification curves of kits treated by 25°C/37°C for 14 days; B3/B4: Electrophorogram of PCR products of B1/B2; In amplification curves
from left to right are curves from 107 to 10? and in electrophorogram from left to right are straps from 107 to 107,

YIRS ARG MR IR, B T & BURS #i0e 2R3 1) R
ek 66.7%, it T a2, 7 ) & B
BDV JEYL7E 15 BB AT FNXE A P S0 AR B i 20760,
H A FIEL PG BT ST 58 R B T A #2403 BDV 1Y)
R TR AU

BDV ZES AR A R Tz, LR
G T ABRY R ZH0M X F Y. Hagiwara K S5 7E
Xt H AR B AF 55 v & B BHME R 12.6%), 5k
LY SR XS BT g L X S DTG ) BDV R
R IRFAPER 11O Cotto E 78 X2 [ 74 ma #0038 1405
N BDV A& i 72 b & B BH M R ik 13.41%01,
2% 3 A S5 A T ] P 9 900G 0 ) K BN % 5 5 A e
)R PR T B2 AR St il AT
LR 3.6% . SYNBRYL R 4.4% (F) . 1.5% ()5
PR AN Y T AR A

T BDV W Z oM ME KEE, AR
BDV ARG RAG I 7 ik A8 1 e M 2, 7/ BDV
(AR A Ty i Hp, SR 24 58 R A PCR 5 AR HAE
A, AIEGIERR, Sz 7Kl BDV [ a] g
FAR/N, T BDV & FAEER R AR EAREL, K&
0 i S e 9 051 ) B A4 N B DRG0 R B 7R B 1
B IR BRSO HE AR, HAE I R
Tk R AT 3%, FQ RT-PCR #{ih &5 A &5l
S5 B 22—, Wensman JJ Z5{#i ] FQ RT-PCR 14
J7 T A ) T He80 Bk .V BRAI No/og k!,
Miranda HC Zffi H] FQ RT-PCR ¥ J7 I %t 4 74 9 175
TR RS RIS 1006 H & - AT T BDV ORI, PHE R &
ik 33.33%MY; FRIBIZ A AT SE FQ-PCR A Jy
Bl b, R WOk R 8 3 T F & T £ X BDV
B H B FQ-PCR AR & o X AR 5 RNA
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6 i@ PCR PRMEAEAHE N B ik E

Fig. 6 Electrophorogram of PCR examining on positive
samples

T Ac ARG BAPEAR ARG LIk 1 (1-7); B: 58 A9 B RE ARG A
KE(1-15); C: Sy B BHPE AR AR K0 L VK (51 (1-6).

Note: A: Human positive samples (1-7); B: Swine positive sample
(1-15); C: Horse positive sample (1-6).

PEAFAGIN, e 0 e AR vk B mT LGRS EA R I 1
AT VLR, 1 FIRORFF & AR ZE FQ-PCR X7
&, I T PCR YA H F TR] A I
HEMITBE RNA I HADE 75 7 51 19 RNA DL K25 1
PR, RARBARRE R3S, AN Rty in &
Xof R — AR AR SR AT AG I, HC R AT M R A HiaR &
HEATREADLH R R PR S5 1 L R I R IR S G, HRR e
PR HIZ AR U . fEE . RN
FRE MR AR, HAT LI e B A B i s b DX U A T 2
PR ER

AR G AR AL BDV R5FIF 51 P40,
TEIZIBERY 2 A5 LR SF F 51 (P24 1 P40)H L
P40 YEMARIN H 0 R B, S P HARe S 2 T4
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)G 2 45 (1 P24, HLFI A IO R 0 I g 25 S 10,
TCRREE TR R LA B 1k A6 0 ) R 5 S B
PR, ORI U PERR AR I 4G . 3843 NCBI
Bk, AR G B A AZ R R BAS I AL 6 T
He80. strainV. H1766 F1 No/98 Z5Fr UENR 2 AR 7E N
() JLF- i BDV 8k, H i T84 400 T i i
PRIEAT B FE B0 UE, A 520 50 0IE (4 2k G R B R
K2 B B RS2 H1766 H4 o

R &R T AT EmRR, 54
TR URET A LU R S P T, ARG AR R 1 5%
A5, MUK PETEAE AT LUGREA R N 1 AN a5 #5 DUEL,
L E ] DUAETE R0 RN E A% R R B SR
AHTIAFF &/ Taqman FREFIEA L, A0 &
MBS, Fe Rt RS . AafH T 2
FFEAR, AL TR B, i ELAS AT AR Ik
TR E A PCR B S8 M5 Y, KA Tk
FEWLHAME. 52007 %1 FQ-PCR fH L, %
TR B LA T B RN A R b, LR
VRS Ay fi 5 o 4% A I PR A0 378 98 B4 R A AG: T )
SR o ARAE SZBRAG I dak 2 rp AT AR R AR LA IR
(1) B —HE U (8 FH 2 Ry, X BRI A Akt
(2) B—MFEA MR ESE ST 2R E S (3) brifE
B ERAE— R B SRR X, IR L R TR A
(4) LA FH 22 Fh A ) B4 3 0o A 179 B A 45 S 0k
FPURAIE, DARA R SE U0 25 0 v] SEPE fnRk 41k .

AU I & 19 BDV A% 2 11 FQ-PCR A5 I 2 51
&, ZRUEE R R RO . ReRE . &
Bk Rt WAR & TR R
RO, ATRG A EE AR, I e B L | iR AR
SRR SR T R RE M T

2 % X Wk
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