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A Constant Temperature Fluorescent RPA Assay for Detecting Novel Muscovy Duck
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Husbandry and Veterinary Medicine, Fujian Academy of Agricultural sciences, Fuzhou, Fujian 350013, China; 3. Fujian Key
Laboratory for Avian Diseases Control and Prevention, Fuzhou, Fujian 350013, China)
Abstract: [ Objective] A constant temperature fluorescent RPA assay for detecting novel Muscovy duck parvovirus (N-
MDPV) was developed. [Method]l EXO fluorescent probes were specifically bound to the targeted conserved VP3 fragment

of N-MDPV. RPA amplification primers were designed to amplify the segment by using recombinant enzyme polymerase. An

assay for detecting N-MDPV was established with reaction time and temperature optimized and specificity, sensitivity, and
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accuracy tested on the collected nucleic acid of disease material in comparison with traditional PCR and virus isolation

identification methods. [ Result] The optimized assay reaction temperature and time were 39 °C for 30 min to achieve a

lowest sensitivity for nucleic acid detection at 10 fg-uLfl. The nucleic acid of N-MDPV was specifically amplified without any

cross reaction with those of duck adenovirus type 3, fowl adenovirus type 4, duck circovirus, duck plague virus, duck hepatitis

virus, duck tembusu virus, and novel duck reovirus. Along with the conventional PCR and the virus isolation and identification

methods, the newly developed assay detected the nucleic acid on 38 duck tissue specimens with a positive rate of 36.8%

(14/38) in comparison to those at 36.8% (14/38) for the PCR and 31.6% (12/38) for the isolation and identification method. In

addition, 100% coincidence rates of the assay and the two other methods on positive samples as well as of the assay and the

PCR on the positive clinical samples were secured. [ Conclusion] The new RPA method to rapidly and visually detect N-

MDPV demonstrated to be highly specific, sensitive, and accurate. It was deemed appropriate for clinical applications.

Key words: novel Muscovy duck parvovirus; constant temperature fluorescent RPA assay; recombinase polymerase

amplification technology
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R E T RPA R R RE#EAT KEY 3, BAMHE
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Table 1 RPA primers and probes of N-MDPV

SIRERET

Primers and probes

J74 (5'-3")
Sequence (5'-3")

N-MDPV-228F AGGCGCTTATGGCACCATGGGCCGCAATTGG
N-MDPV-228R CCTAAAATATTTTGGGCTGGGATGCTGGAAG
N-MDPV-193F ACTCACACAGAAGCAGAGGCTTCCAGCATCC
N-MDPV-193R TAGTGTTTTGTTCATTCGTTACAGTCTTGCC

N-MDPV-230R  CCAAGAACATCAAGATCTGAACTCGTAGGAG
N-MDPV-250R AAACCATTCCTGGTAAAGCTCCAAGAACATC

5’ACAGATCTGGCAGCACTGCAGCAGGAATAA

N-MDPV-probe AFGHQATTATGGTAACGGACG -C3 Spacer

1.2.2 AZBR 69 I

fi7 FH 20 W 9 ¥ DNA/RNA P 3 £ BOR 7 & 5.0
(KR, E) #H N-MDPV, 5 i % 5
3. BARRE 48 MR . MSEDREE . TR
PRI 999 B . T 3E AT 9590 75 R0 AL RS 0 fizp D100 7 1Y)
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HHR R, S PRIEECERS B, R 3 KHCEIE.
123 RPAR A Fy# S
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(2X) 10pL, E-mix (2X ) 2uL, P-mix (2X ) 2uL,
%4 (4 pmol'L™) 0.6 uL, E#HE514 (10 pmol- L")
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M1 pLe N FKAN T2 18 pls fJm ) S 4
PR A 2 WL TG R, e 0 R 4 T A A s A
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FEWE YA #EA TSR
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W EE 38 I BEMIAL LY. M FEAS, fif A R Tk
PP G P BK IR, AT 1Y RPA 5k 1558
PCR J5 ¥ F B 43 B8 S 08 WE EAT ARG I, 4347 3 Fh oy
BTG,

2 ZRE55H

2.1 N-MDPV VP3 E & RPA ¥ i

DL ddH,O 1E A B X B, SR T 4 X 5| 9 43 51 i
1T RPA 4738 HAYFER, JEXT™ 1 7= W 56 I v Uk iU AR
(1), S55 BRI R UL 44, RPA 9714
AR #EH HA IR, K 5 BAE 193~250 bp,
(RN Ul e i N



5591

Mo #TALE TSm0 R E 3R RPA RIRAS M 77 ik 8y 3 =

bp
2 000
1000

750
500

250

100

M: DL 2000 DNA 4T i@ brik; 1: FIPEXR; 2~5: S RPA Y
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M: DL 2000 DNA marker; 1: negative control; 2—5: RPA products.
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Fig. | RPA amplification on VP3 of N-MDPV
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193R. N-MDPV-193F-230R. N-MDPV-193F-250R; 5~8 (¥4l K& 2

umol'L™):  N-MDPV-228F-228R. N-MDPV-193F-193R. N-MDPV-
193F-230R. N-MDPV-193F-250R; 9~ 12 (B 1 %f #& ): N-MDPV-
228F-228R. N-MDPV-193F-193R. N-MDPV-193F-230R. N-MDPV-
193F-250R .

1-4 (with probe concentration at 4 umol‘Lfl): N-MDPV-228F-228R,
N-MDPV-193F-193R, N-MDPV-193F-230R, N-MDPV-193F-250R,
respectively; 5-8 (with probe concentration at 2 umol-Lil): N-MDPV-228F-
228R, N-MDPV-193F-193R, N-MDPV-193F-230R, N-MDPV-193F-250R,
respectively; 9—12 (negative control): N-MDPV-228F-228R, N-MDPV-193F-
193R, N-MDPV-193F-230R, N-MDPV-193F-250R, respectively.

B2 N-MDPV 33 RPA 4 R [E) 5| 43 45 R
Fig. 2 Amplification of primers of RPA for N-MDPV
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Fig. 3 Amplifications at varied reaction temperature of RPA for N-MDPV
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Fig. 4 Amplifications under varied reaction time of RPA for N-MDPV
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Fig. 5 Sensitivity of constant temperature fluorescent RPA assay
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Fig. 6 Specificity of constant temperature fluorescent RPA assay
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Fig. 7 Sensitivity of constant temperature fluorescent RPA assay
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Fig. 8 Sensitivity of constant temperature fluorescent RPA assay
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Table2 Comparison between detections by constant
temperature fluorescent RPA assay and PCR on

clinical samples

LRUDIREN e POTEREAREC BAVERES L PR
Detecting No. of No. of No. of Positive
Method samples positive negative rate%
RP AT A
RPA constant 38 14 24 36.8
temperature detection
iR PCR 38 14 24 36.8
Conventional PCR :
TS B HE R
Virus isolation and 38 12 26 31.6

identification method

B I 25 TR FEAR , RPAY 1 5 07 I 25 3/F o
FETL, ARRERREER, NI RPA HA KA RS

1555 FHG R R FREE LS & AWM EME, RPAT
T AR R AT AR H R AR R e AR5, AR
T PCR W H AT AP 14 URME o 7R IR |, %%
JEHRE 1 RPA A T EXO W Fil EXO 98GR, i
Xof RS AR R ) 5 VD E AR T R R R S . AR ST
BT Xt N-MDPV {57 51 vP3 Bt x5y, @it
TR0 07 0 B A S [t IR Ak R R R
NEEFTE] B R 2R 39 °C #FF 30 min, 7 RAK
PEITT, ASBFSTHE S B9 RPA K0 7 12 f AR K 0 422 1
BB AT 35 10 fgrpl ', AH# % B PCR UM $ 5 1
10045 "0 % 07 R PG, 5 W9 AR 0 7 3 A
(DAAV-3). EMEWidE 48 (FAAV-4). 1 [E 55
# (DuCV). W85 (DPV ). W% 7 7% T R %
B (DHV). B3HAG 5% 8 (DTMUV ) FlHT 7Y R i
J7 I 5 (NDRV ) ¥ 058 LR o IIffi R 9 #F RPA
Rl 485 5 5 PCR 7 ¥k M BHE R R g &2 —8, & T
WORE ST B S E TR . AN, 5 LAMP K 7 A L
RPA 5 5 AT B — X 5| P f— PR 5, BRAET
BAME RO, A SRS T LAMP 0 B AR AR B
RO TS, Sy R P BRI TR AR AR ™, %oy B TE St
JERIRIE AR AT HI7E 1 h N, A% LAMP K60 i
B 4aJE — LA b, By (P . BE A A il
v R & R, B T R GR) AR PR A R R
ZRHEAR IR ST BNE R AHET 50 .

g LTIk, AWFGE I H 57 T —Fh N-MDPV [
RPA fE IR KM 5, X N-MDPV B3 #6328 7] £ 14
TE R FNRE S Bl 4 A E R 3L
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