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Development of PCR Method Using TagMan Probe for the Detection of Human Bocavirus and
Investigation of Pollution of Blood Products and Raw Plasma

YU Yan, LIANG Weiyang*, DENG Feng(Guangdong Institute for Drug Control, Guangzhou 510180, China)

ABSTRACT: OBJECTIVE To develop a quick and convenient method for detection of human bocavirus (HBoV), and
investigate the pollution situation of blood products and raw plasma in south of China. METHODS Real time fluorescence
quantitative PCR using TagMan probe was established. Blood products collected from different manufacturer including original
single plasma and raw plasma samples, serum albumin, intravenous injection of immune globulin protein (IVIG), fibrin raw and
human clotting factor VIl and human fibrinogen fibrin glue to human fibrin were checked. RESULTS The detection rate of
HBoV-DNA in raw plasma samples and human clotting factor VIl were 5.2% and 5.0% respectively. But no HBoV-DNA was
detected in other blood products. CONCLUSION PCR method developed in this thesis is qualified to test HBoV-DNA in
blood products and raw plasma, which is of great significance to the standardized production and medication safety.

KEY WORDS: human bocavirus(HBoV); blood products; test method; human clotting factor VI

A #4594 & (human bocavirus, HBoV)s& 2005
S Allander S57E )L WPIRGE 75 WA v R LB —
Tl A £k B BE DNA 1940/ 3. 2009—2010
TEAENRTE B A A A4 KL T HBoV-2.
HBoV-3 A1 HBoV-4 JULANFER 2B, T 73 Y
HBoV #11] 5| & L2 A e 95 N A 1 W 5 4L
RGBT R A E ORI X O R 5 K
PGl RE, B HELHR 1.5%~19%, HirFk
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e ARE RN, CAEAE T2 E
PURIE R AR RS . AR TRET
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2R L 1) 5 3 il A Rt 30 HE I
B E . 10 kKA S 5% 2R 2R E (intravenous
immunoglobulin, IVIG)& 7 & & [l P k25 &k
fn P BENLAE; 10 #E IVIG. 6 #it N4F 45 A 5.
20 N K7 VI 6 b\ 27 4 25 (4 i - N7 4R
F1 5 A B 1 DXAH 96 I 9 ) b 3 Ak 20 F
Pt

1.2 R E R

Ultrospec 2100 % R & A P W & 1%
(Amersham Biosciences); 5804R i A1 55O AL
(Eppendorf A #]); 7300 B %t E & PCR X (ABI
AT): AR A (L E Thermo).

QIAmp DNA Blood Mini Kit DNA B 71 &
(Qiagen A, #t5: 51106); FkHEBGRF &L
HRRAEMER AR, #t5: DP103-5); Jii ki
P-Huboca FH ™ 48 44 5 9 T 97 4 i) v 0o ) S 3 28
T4 s B A A (3 [ Invitrogen A 7] , #1L%5: 95510-015).
1.3 HBoV-DNA [##&l]

1.3.1  SIAEREE BEHLEHL Genbank W) 4
% HBoV-1 5%, HBoV-2. HBoV-3 J¥51|% 3 kLA
J 2 %% HBoV-4 J7 %1, i ClustalX 1.83 #1771
Eext, K45 R MEGA 5.0 3479041 &AL
XFeE R, EEL Hbovl~4 741 bbbt 45 5 B s [H) Y5
Bom Xk, g3 LA 1, 81 Primer-Primer 5.0 %
7 & PCR [N 44 1FH) Real-time PCR 5|%7, [A]
i 25 FEIX BT 81 B 745 B S 52 B PCR 19514 S8R
BRI o ARYE T IR AR AR T, A R
YIRHRE WK 1, JR3CH By TREA A A
B

1.3.2 JREZER DNA M3REL 45 & vl 15

AR
1.3.3  PHMERRMES 6% @ %A PCR #HTH
¥ HBoV PHIEFRAS DNA, 22448 B HE M I FLIK
VI Ja gl 38 1 Bes 4idk 199 3874 H Quant-iT
DNA 254 43 6 VAT 2 S o % PCR 4748
P45 P-Huboca #AAYE T4 HEREEEHIVE R Filb4r
BN KT B FURL P-Huboca-T-HBoV
AN KRB DHSo B2 SN, FFiEdy
WL TR AT AL T I IR s B ERONT TR I HE 1 A 3
DRI B 1A BH M R AT SR B K5 7 A gl Ak A
1745 21 BH P R i o
1.3.4 PCR MR R IV 54T PCR ¥ 31 %
Nk % . 2Xprobe Mix 12.5 pL. B 0.25 uL.
HBoV-F/R(10 pmol'L™") & 1 uL . HBoV-p
(5 pmol'L™)& 1 uL. DNA 5 pL. X{7&/K 4.25 L,
SRR 25 Lo JRBLZ&AF: 50 'C, 30 min,
SRIGLL 95 °C, 2min; 95°C, 5s; 56 °C, 50s i
17 40 MG .
1.4 SR E & PCR HIHF 1

KR 5 KL ik, A
HBoV FHMEXT B R4l /MpiEE B19 190 B A% R H2 HL
W7 1, [ HBoV PH:X RIZEUR Y 1 H 4%
W, AH/NFEEE B19 (055 EEA% R AR B S B 4t
PIRY W BH I 2%, RUIA S P05 HBoV DNA
HAERRE.
1.5 SZi 2 & PCR ZkE

HUPH MR AE S 10 M6 ERRRE, ORI
1 uL BEATSREF 656 PCR 38K, DA
Ct{EN Y i, WRER) 1g (58 X 5, gZrgettFA
TR, WEAHCRE, FERPIPEX .

Sequence Name \ < Pos=1

- B I I DN B D BN N D B N N
@ Consensus GTCTCCGGC(I}AGTGAACAT(I:TCTGGGAAG:I\GC'l'GGAAAA:}GCTCTAEGCTTGTGGTGAG;'\CTAACTATG(I;CTTAL‘AATCI".‘TCCAGTGAT?AGAGCTTTT’FCTCAAECTG?TTTT
4 Sequences 10 20 30 40 60 70 80 90 100 110
HBoV-1. seq GTCTCCGGCGAGTGAACATCTCTGGAAAAGCTGGAAAAAGC TCCACGCTTGTGGTGAGTCTAACTATGGCTTTCAATCCTCCTGTGATTAGAGCTTTTTCTCAACCTGCTTTT
HBoV-2. seq GTCTCCGGCGAGTGAACATCTCTGGAAAAAGCTGGAAAAAGC TCTACGCTTGTGGTGAGACT AACTATGGCTTACAATCCTCCAGTGATTAGAGCTTTTTCTCAACCTGCTTTT
HBoV-3. seq GTCTCCGGCGAGTGAACATCTCTGGGAAGAGC TGGAAAAAGC TCTACGCTTGTGGTGAGACT AACTATCGCTTACAATCCTCCAGT AATTAGAGCAATTTCTCAACCTGCTTTT
HBoV-4. seq GTCTCCGGCGAGTGAACATCTCTGGGAAGAGCTGGCCAAAGC TCTTCGCCTGTGGTGAGACTTACTATCGCTTACAATCCTCCAGGAACTAGAGCAATTTCTCAACCTGCTTTT

1 HBoV 1~4 & 7 7| th 2 45 B (] MEGA B AE 2 & th x5 51 oy 36 4 8 )

Fig. 1 HBoV 1-4 sequence alignment results (using MEGA software to see partial screenshots of the alignment results)

#* 1 HBoV %t & & PCR 5l #1 5 #AF it
Tab.1 Design of HBoV fluorescent quantitative PCR primers and probes

GIE RN Gkl 8
2= K7 HBoVF GTCTCCGGCGAGTGAACAT 19 bP(114~132)
TSI HBoVR AGCAGGTTGAGAAAAAGCTCTAA 23 bP(196~218)
WEF HBoV Probe FAM-TAGGCTGTCTCTTAATTGG-TAMRA 19 bP(134~142)
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1.6  Fa PR

TELRPE R R IR K1 &6 5 DNA W BRI 4 184
g, BRdHY H BH 45 SR 1 5 DNA WKEERI N
KPR, SR, &Rk B N
10 copies-pL ™'«
2 #R
2.1 FEHfE

TEFR— 2~ K PHMEARHES . HBoV. B19
995 B A% R [R] B B 8 ST 5 VA AT T AR I, 4
SR BE P b 7 RS SR B R B R A I, B19
95 B 1% IR R0 B M0 HER I &5 SR 2 0 B M . S5 R I
Bl 2, SeEG R SR

8.000e+005
6.000¢+005
4.000e+005 f \
000+
& B
= 2.000e+005 ™
A
0.000e+000
W
-2.000e+003. C

5 10 15 20 25 30 35 40
Cycle number

2 SEROLEE PCR B4R
A-PHPERRAES: B-HBoV PHYEM A C-B19 FHIEMHK.
Fig.2 Specificity of real-time fluorescent quantitative PCR
A-the positive standard; B-HBoV positive plasma; C-B19 positive
plasma.
2.2 ik

H i) £ IO BA P AR AE i B 10 fE R FERRE, K 6
AR EAE AR AT 2 € & PCR 973, 45 R
JLIE 3, DNA $#2EBUB M 10'~10° copies-pL ™" 2 f A
WEEIRIFHLERR, RIE 4, WHEy 18
J& FT AR ) Cr A8 BAH SLPE DB 1g A8, 15 215 i

LT A y=4.706x+43.35, K ZEL =0.997 5.
1.000e+006

8.000¢+003

6.000¢+005
5 4.000¢+005
£ 2.000e+005
a

0.000¢+000

-2.000e+005

-4.000e+005
1 S 10 15 20 25 30 35 40

Cycle number
B3 SLmtEE PCR # &t
A~F 23 BI%FRE 10%, 10°, 10%, 10, 10%, 10 copies-uL™; G A NTC.
Fig. 3 Linearity of real-time fluorescent quantitative PCR
A-F refers to 106, 105, 10%, 103, 102, 10 copies-pL’l, respectively;
G-NTC.
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B4 SEEROLEEOTEE &
Fig. 4
quantification
2.3 kadpR

R A A v il e 1 S 06 4 S mT e, e N PR A E
4 10 copies-pL ™'+
2.4 FESLRCIN 25

I 1% 774508 1B A A O I 8 o) it £ M 48 £ 1)
136 A3 58 A\ Ap LA R} LA s 30 #ik A I E
FHS 104 IVIG, 6 I NAF4Esz ). 20 #E A #E
MLEF VLA 6 it N 274 8 E - N 4R 4k 8 1 R kAT
Keill. 45 %], HBoV-DNA 7E J5 KB} I3 A1 A
I BT VIR A o ()4 26550 0 5.2% A0 5.0%, 1T
EANMAEA IVIG. ANF4EEAE. NF4EEA
Fie- N A4 5 1 S 5 LR I 9 o) o B A A

238 2 FAE A S R A, e BN kL
DRl - VI bR T R RRE 1 22, AN R FH JHG A i 98 1)
FIE T2 A5 P ) 0 2806 v TR T B B PO TR
H 0 2 K KE B s0A ik % . B HBoV A
RN BRI IR PR SR, I 5 T a7 Ko
THEARG TEZ 200~500 H)F, KKETE
SR R e Y INAS R AR R NI T & k==
SR H ARG RN, FEAK T EBRACR, MmN 7T
rh N I R 5 VIRE A () et 2R o B FE AT K
A A, TR AR P S e N R E B T VR
BRI HBoV 15 4% LREE ™ i ot & (1) 27 K.
3 e

HBoV & 4H/Mi 5 FK ik 4k N4/ 8 B19
1 PARV4 J5 2 3 N1 BN 0 4N 5
i/ B EAR /N B, 5T iE i IR AL,
WO AR MR A A 2B . A SCHRUESE, BEAE
KH S/D VA FA K1 A B (1) I ) e A
A& HBoV, ] HBoV AJ £ H My ] i 1% 4% ;
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S — P /N B PARVA 305 1IE 52 T 3 3o 958 iy A
P TR 95 A TR P I B VI 48179100 2 e i
FABIEFC b AR R B, B19 85 40 Bl 5 PR HH 2R
AL 0.3%~0.5%". BRI ETF HBoV 54 Mg
A B AR S 72 AE [ P R L RIE . ST 5 A4/
iR B19 fEZSH KN, AEWaim e . AT 5
J5 T A HIAZ AL, HBoV #2765 % IV i) s Ho g ik 22
S ? KR ST HBoV I i RCHRBE (bR v A I
J5 i, R T MR JEUR] A S K AR 5% A 4 i A2 #
HBoV 5 415 1L, 7047 28 e 2E W 1) B A% 4 O XU 2
A JEBE. ARFAESLM TagMan 52 5% % & B
PCR JiiERA R Ly, REBERSMS, v
JEI - O 97 o) 5 095 B 2 A i MBS T, MR S
A= (HH TR RAN IR, AR AR
RE KRB ETBRNER, SR A
TRERE SN LSRR, Bt —Hn
KEEAZE, DL T R HBoV fg Bk A BE.
R AL 2 % 1 7% ) 5 4D 356 R LR I 35 S A T
ATHFAE, N AT AR R A2 15 AT BE X I3 & 4 it
BB P HETERE . AN, WAl SR Ak AT T R AL
WF TR v R &2 4= i, 6k At I R VIR A= 4
T P B R /N (R 5 7 VR R 45 ) HBoV  Z8 411/ N
BTG YL PRESE = 5T B ) SR 1) R
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