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Abstract: Objective: To Build a method (LAMP, Loop mediated isothermal amplification) for detecting Human
Bocavirus. Methods: By designing 4 LAMP primers specified for 6 sites in NP1 gene sequence of Bocavirus, we built
a system to detect Human Bocavirus. And we detected 60 oropharyngeal swab samples by using this system and
realtime fluores-cence quantitative PCR to check whether this system works well at the same time. Results: We found
that we can get the production through the LAMP amplification and the gel electrophoresis results of the 60 samples, in
which we found 8 positive samples, are consensus between the realtime fluores-cence quantitative PCR and the LAMP
system. Conclusion: LAMP, a kind of quick, simple, specific, sensitive and low cost method in detecting the nucleic
acids of virus, is an ideal alternative for quick screening assay and clinical detection in medical institutions because of
the experimental instruments and requirements are not high.

Keywords: LAMP—Loop Mediated Isothermal Amplification; Human Bocavirus; Realtime Fluores-Cence
Quantitative PCR

T S TR ERARRIESMNITREE R RE

HeRE ', & B HET, REEL 257, XY

UEIAEREE, ARl AR, B
PBT LR R, IR,
Email: “tangxingchun@hubu.edu.cn, ‘ahw066@126.com

Weks H . 2013 4E 4 H 16 H: &RIEHM: 201344 H25 H: FHEHM: 201345 H9 H

W OE HE YRR N R A SRS TR (LAMP). 7. MR NP L
K5 SEPEFEFI 6 M OLI T 4 2 LAMP 5190, 857 LAMP Kl %, J60F 60 BIRERRILH (IR T, 7SR FR 5
95t 5 B PCR Il LAMP 7T I Fois dpbemRro bl G5 sk Bbie sk BEOLEE 5] LAMP J7 i 1314
HOAEE, LR PP RAGKII 60 By T4 8 YPHHE SRS RIS 96 it B PCR Kl . 4. Mo
AR LAMP Rl . 8, R, R RS, RSB R TR, ST R L
I R AR P Bk 7

XIE: AN FERTIEEOR; MRREE; KN POLER PCR

1. 518 BRI Allander S5 o P T8 I % 76 ) L 4 TR 43 W4
RIS, HBoV J& T 41/Npi & FH(parvoviridae), 4i/NpiEEEE},
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R EE, 25 DNA W, 25 tEmesE
&G, HBoV 7E)LE S, Frile<3 &Y LR
R DA SRR Gy, {H HBoV 7E A AR AR /D 6 2]
23, A SERY 1 AR (Loop Mediated Isothermal
Amplification, LAMP), 28/t —Fp B A8 B gtk
) DNA REBEHI B T 2 051 RStk ) 6 4>
A S AETEIR(60°C~65C 2 [A) 264 T, 1 h WEIATSERK
K. HET LAMP CLZ 4532 (K5 F - 5 Al S
DNA Fl RNA &% . Poon 254 LAMP AR &7
T S R £ A e IR 7 BE (SARS-Co V) A
J7iER A N 7510 T R A S 6 5 RS [
5 PG !

RIG, ASCHEEST | —PhERAEMI . REER S LA
JRE SRR A I HBoV 1) LAMP ¥4

2. R H*E
2.1. FRARHIRE

AR < S0 R 5 1 T 4% 2 B K AR G Big
FbE; H KL DAL Yo AR G TUH i)« R
WERE AR W 7 527 HEATHRAE . Wi 2012 4 5~7
H BT ) LEE 22 BeAS ) L2 AR 1 o R R R A
TN —EEZM W PBS %, /)5 8000 rpm &
O 5 min, W EIEBIIN BRAEE R ARAEEI-80C %
H.

2.2, NBEIRKH

{%%%: PCR {X#%(applied biosystems), ZERHEHL
77 & (Roche), LighCycler 5L %) & RT-PCR X
#¥(Roche), HLJKIX(Biometra)% .

7. BstDNA E & 8. MgSO,. 10xBuffer.
MgCl,« dNTP. Taq . SYBER GreenI 5.

2.3. HBoV J% DNA i2Ef1 HBoV &5
SERTFESEEE PCR #50

PR R BRI &R DNAYY, FiEid L 2R
AT SR e 5 B RT-PCR ¥4, Pre-Incubation: 95°C
(5 min), 1 ME; Amplification: 95°C(10 s), 55C
(155s), 72°C(10 s), 40 MfE¥f; Melting Curve: 95°C
(1 min), 65°C(10s), 1 MEH; Cooling: 40°C(10), 1
MBI o

18

EA54Y: 5°-GGCTCCTGCTCTAGGAAATAAA
GAG-3’

JIA54: 5°-CCTGCTGTTAGGTCGTTGTTGTA
T GT-3’

2.4. LAMP 5|4989i&3t

I EZ ) LAMP 59081 8 Primer Explorer
V4 %t 2 X514, A 1 XA SIYE3 A1 B3). 1 %)
M 51 3(FIP #1 BIP), H /213 & FIC A1 BIC 1] 5° % AG
LA HEE>4, HEW 30 AGE > 4 SIWTE T
B GC HENT 40%~65% 18], {HIE 24541
GC FENT 50%~60%*, 5I¥IH B EAHX 4T F2
X BB 57w 2 B2 X B 5° i (LAMP REAT 3 (1) X 35)
2 A PR B E R 120~180 bp: F3 [X B 373 % F2
X BY A 573 2 8] 20 5 /& 0~20 bp. [FEE B2 fl B3 2
(B AR BS 2 0~20 bp. F2 X Bt 5°un3 F1 XEHT 5°
i 2 1] [ BE 25 52 40~60 bp!®l,

OGIEYE

F3 5’-ATCAGCCACCTATCGTCT-3’

B3 5’-CAATGCGAGTAGAGTGCC-3’

REIEZE

FIP 5’-ATTGTCTTTTTTCCCCGATGTACTCCAC
TGCTTCGAAGACCTC-3

BIP 5>-TCCATACACTGTATTCAGTCAACACAG
TAGAACCCACACCACC-3’

2.5. LAMP #3075 =&

LAMP (1] bk ZadE: W4, 4519, Bst
B4 1. Thermopol Buffer. MgSO,. dNTPs. DEPC
Ky AR MLV . oA 20 oy 205 03 B R LA
MgSO, ik % dNTPs i /% . Thermopol Buffer i /& Al
S5 JSE IR 8] CA K S REIR FE X LAMP [ 37 ) 2 Wi 34740
RS, IRIG R IR, TS HBoV
LAMP failifA %

2.6. LAMP 33 749154 B 7k 460 0 Fn S s 4 0

HY 6 uL LAMP ¥ ¥47=4), T 2%35 fia bt e L i3k
AT HLUKATIN . 38 RN ZE RS, RN 0.1 puL ) 10,000
x SYBR Green I 44k}, M %2 LAMP [ v & 15 KBSt
AL,
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2.7. LAMP #30 HBoV Y R $

JEH— 3 E e S 5 8 B PCR A SR A BH
PEREAS, $REUXIR G 37 % PCR,  FLIKAS I 5 [E1ic
Hok . SWRERMNEET 10 i, M3
1.0 x 10°~1.0 x 107" copies/uL HIFL 11 MRS, T
SYBR Green I e BH#EATRII LAMP 45845 R

2.8. LAMP B4 21448

PEHCR BB 15 BV EE . WPITE A
B LA 25 (0 BEAZ IR, 4R BTS2 ¥ HBoV Aar il
T AT R R R, DL ddH,0 VR NBAVERTIE, FF i
PGS T & R EE I 0.1 uL SYBR Green |
MG AN, o

2.9. BRFEIGKERE LAMP 71

MBI TT LB ERGEE 60 #)LERIR T, 2t
AT IR RN, SR 5 43 Al AT SER %% 6 € & PCR
1 LAMP &

3. SLIEEER
3.1. LAMP 875 E0E T

I X P A0 51 0k R AR MgS O, # % L ANTPs
WRPZ . Thermopol Buffer ¥ &A1 B (8] LA K Js 7 3
FEXT LAMP 520, € 5 S MR 524 25 pL: Bt
HEHEAH S Ul uL). B2 uL). DEPC 7K(9.5
puL)s 10 x Thermopol(2.5 pL). MgSO4 10 mM(1.5 pL)
dNTPs 1.5 mM(3.5 uL). F3/B3(1 uL/1 pL). FIP/BIP(1
ul/1 uL)~ MLV i 10 U(1 pL). &MiZkfFAN: 65C 1
h; 80°C 3 min®'%,

3.1.1. MgSO, SREH 1K

1 =W, MgSO, ik & #F 8~12 mM U [, LAMP
YRR T B 2 5 4 mM IR E LAMP [N KA,
6 mM R IERCR AR Hk, e MgS0,
AR FE N 10 mM

3.1.2. ANTPs iRE 1L

2 R, dNTPs #KETE 1.5~2.0 mM K, LAMP
PWMELHEZER. 2 ANTPs IKJE N 0.5 mM i,
JC LAMP #3458 ; dNTPs 3N 1.0 mM i, K

Copyright © 2013 Hanspub

%, LAMP [N AE5, 1M dNTPs #E A 2.5 mM i,
WRIE T = 2P LAMP ¥ 830%, HR&%EPE 1.5 mM
VERARIG () B ANTP SR JE .

3.1.3. Bst DNA $§ BB A BREMIL

Pl 3 KB, Bst DNA % B # R SHHKRETE 4~10 U
JEHE, B LAMP 8K . T 4 U IR 15
I LE R B AERRIRE N 8 U

AR

2000bp
1000bp
750bp
500bp

250bp

100bp

M: DL2000 Marker; 1. ddH,O; 2. 4 mM; 3. 6 mM; 4. 8 mM; 5. 10 mM; 6.
12 mM.

Figure 1. The optimized results of MgSO, concentration in LAMP
reaction

B 1. LAMP R MgSO, fREMR LR

2000bp
1000bp
750bp
500bp
250bp

100bp

M: DL2000 Marker; 1. ddH,0; 2. 0.5 mM; 3. 1 mM; 4. 1.5 mM; 5. 2 mM;
6.2.5 mM

Figure 2. The optimized results of ANTP concentration in LAMP
reaction

B 2. LAMP R R dNTPs jREFRILER

2000bp
1000bp
750bp
500bp

250bp
100bp

M: DL2000 Marker; 1. ddH,0;2.2U;3.4U;4.6U;5.8U; 6. 10U

Figure 3. The optimized results of Bst DNA polymerase
concentration in LAMP reaction

& 3. LAMP R FI Bst DNA $#E B AMRBMHLER
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3.1.4. MLV BEREMRMER

4 W], MLV BEIRETE 6~14 U Ja R, BFH
LAMP i R A RN 4 U B3 LAMP OV R A
A E MLV B SRR SN 10 U

3.1.5. REBEMRLKER

R FELE 60°C~66°CiEEI MR, %H LAMP K
RLRAE . IR ETE 65 CRY Sl e, DRI, BeZetfe
AR IR 65°C(F 5).

2000bp

1000bp

750bp
500bp
250bp
100bp

000t

1.14U; 2.12U; 3. 10 U; 4. 8 U; 5. 6 U; 6. 4 U; 7.negative control; M.
marker

Figure 4. The optimized results of MLV enzyme concentration in
LAMP reaction

& 4. LAMP K MLV BiRE R LER

2000bp
1000bp
750bp
500bp

250bp

100bp

1. 60°C; 2. 61°C; 3. 62°C; 4. 63°C; 5. 64°C; 6. 65C; 7. 66°C; 8. negative
control; M. marker

Figure 5. The optimized results of reaction temperature in LAMP
reaction

B 5. LAMP REREMLLER

20

3.1.6. RRIRTEMAELEESR

N N A AE 45 min~120 min JGE N, BH
LAMP Je N4, WFHAZE 45 min B 265 500G, T
60~120 min I [B] Y0 [ B 2% 7 58 B2 28 HL G B R Xl
DRl i B 247 5 LAMIP e S M IS 8] 9 60 min(] 6).

3.2. LAMP 38 F=490 50 BB ka8 0 80 S 46 )

LAMP 3" 38 7= 28 352 I B 8 FRLVAARG N, JoH 14 35
RS IERIBRIR 25, B HEI G 2% 5 U BB 7))
B SYBR Green 1 J&, PHERIFEAS IR W %24 35 4k
o, BV UL AS 21 0 £ 5 R A (B 8).

2000bp

1000bp
750bp

500bp
250bp

100bp

1. 45 min; 2. 60 min; 3. 75 min; 4. 90 min; 5. 105 min; 6. 120 min; 7.
negative control; M. marker

Figure 6. The optimized results of reaction time in LAMP reaction

& 6. LAMP [z IR B fhE5 R

M 1 2 3 4 5 6 7

2000bp
1000bp

750bp
500bp
250bp
100bp

1. negative control; 2-7. HBoV positive sample; M. marker

Figure 7. Analysis of LAMP reaction production using agarose gel
electrophoresis

& 7. LAMP B =R RE R o4

1. negative control; 2-7. HBoV positive sample; M. marker

Figure 8. The results of LAMP amplification (SYBR Green 1
staining)
8. LAMP 3" H&45 R (SYBR Green 1 32£3)

Copyright © 2013 Hanspub
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3.3. LAMP JZ 7 A4 R SR

H 2% BSOS P20k BEEAT 10 s bR RE
5% 1.0 x 10°~1.0 x 107" copies/uL £ 11 MRS,
LAMP #345 F SYBR Green 1 BEATRIN, 410 4
£ 1.0 x 10°~1.0 x 10° copies/uL 2 [A] B4, 4k
EEAE 1.0 x 107" copies/uL I 7,  BA R
FEWI(E 9). RIAFTELI LAMP A0 756 1R =
FARS I R AP, A B AR AT IR 2 1 5 DUER . i S ¢
JtE B PCR K 7 v B ARAS A FE 9 100 copies/pL,
FH I AT L LAMP A 75 72 AH 56 52 26 6 & & PCR,
AN IS T BEC AR, 1T L XS AR AR AR ) A B8 i R A

3.4. LAMP [z I B94F 340

FAPTESL R T7 10 FluA. PIV. RSV I AdV
W25 22 9 (B 10). B BT EE S /T LAMP Jyvk B
B R IFRs .

3.5. SERYTEYEER PCR 1 LAMP 50 BRE A

X 2012 5 5~7 H Ia) Qi J Lz Be Be s I ) L2 (1)
60 AT FEA, [H] I S 5% 9 8 & PCR fl LAMP
D7 ARSI, FAG I 8 4y HBoV FHEREA, —Fh
RO 7 ¥ PRSI &5 SR — 3

4. ig

H 1985 FR R AR N FEMNE S 2
L F A A, A G IRIE K DA S S
ZJIAMEER, Al H ) DNA JRGEY 1., B2 2000 4F,
HARH#EZ Notmoi 5E I TN SRy 177k
(LAMP), 7E Bst % sUR A BERIE T PUd 58 oot #E5
TS5 TR 1% B X B B LA R
ERT S 0 75 V2 PR R S 8 v, R AR AE 65 C & IR
KN R 1 h kAl 5 i

X LAMP 4 34 P= ) EAT R B, e B Ak & b4 th
PR AR P AR )47 8 s B g R R R B UTUE
{HH T Me> 5 iR BEEAT T Ak, SRse IR 8 K
I EAUE. AATEAR RPN SYBR Green I ek}
g LAMP ¥ 38729, 2R BCAHE T .

FEXF I AR L 2 R Al RIS 7 SR 28
& PCR Al LAMP &0 )73k, tWECORIL, BiRsm s
VAR A [F] o ARBEAT REUEERIIES, KIL LAMP

Copyright © 2013 Hanspub

1. 1.0 x 10° copies/MI; 2. 1.0 x 10% copies/uL; 3. 1.0 x 107 copies/uL; 4. 1.0
x 10° copies/pL; 5. 1.0 x 10° copies/uL; 6. 1.0 x 10* copies/uL; 7. 1.0 x 10°
copies/uL; 8. 1.0 x 10% copies/pL; 9. 1.0 x 10" copies/uL; 10. 1.0 x 10°
copies/uL; 11. 1.0 x 10" copies/uL; 12. negative control

Figure 9. The sensitivity of LAMP reaction (SYBR Green 1
staining)

9. LAMP [ R i R S0

1 2 3 4 5 6

1. HBoV; 2. ddH,0; 3. FluA; 4. PIV; 5. RSV; 6. AdV

Figure 10. The specificity of LAMP reaction(SYBR Green 1
staining)

10. LAMP [ R R94F 51442

R ITEZLL PCR RN 7 v R iR 212
LAMP J7 A5 5 B A% R AT AR B IR (B G 5 5 2 LA
LR o ST AR TE . AT 1) A 0 26 BER A5y
[fi, LAMP #5077 #0400 T PCR A7 i%, BdE&7E
SRR A I A HET

5. Bt

TR ] SR EE O T b R R A A8 A B g
JFEAEFAT T 7L (2009Z2X10004207; 2012ZX10004
207) IS HF
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