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Reproductive and Respiratory Syndrome Virus

XIN Ting', HOU Shao-hua', JIA Hong', GUO Xiao-yu', DING Jia-bo?, LI Yan-peng', DING Min, ZHU Hong-fei'

(‘Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081; *China Institute of Veterinary Drug
Control, Beijing 100081)

Abstract: [Objective] The objective of the experiment is to develop a one-step reverse transcription loop-mediated isothermal

amplification (RT-LAMP) assay for rapid and sensitive detection of porcine reproductive and respiratory syndrome virus (PRRSV).

[Method] Three pairs of primers were designed to identify 8 positions in N gene, the sensitivity and specificity of RT-LAMP were

determined and clinical test was performed under optimized amplification condition. [Result] A RT-LAMP assay was developed for

the rapid detection of PRRSV. The process of assay was conducted with one step amplification within 70 minutes and amplification

results were visualized. The sensitivity of RT-LAMP assay was 10 000 times higher than RT-PCR. In the detection of 50 porcine

serum samples, this assay showed excellent agreement with the standard RT-PCR assay (x=0.83). [Conclusion] Therefore, the

rapid and simple assay is a potential useful technique for PRRSV detection in field condition.
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Table 1 Sequences of oligonucleotides primers

ClE7ES S1Fs) 53 SIWICEE (bp)
Primer name Sequence Primer length
PRRSV F3 GATGGCCAGCCAGTCAAT 18
PRRSV B3 GCCTTGATTAAAGGCGGTCT 20
PRRSV FIP CTTTCCCGGTCCCTTGCCTCTTTT 43
GTGCCAGATGCTGGGTAAG
PRRSV BIP AACCCGGAGAAGCCCCATTTTTT 45
TTACACAATTGCCGCTCACTAG
PRRSV LOOP-F ACTGGTTTTGCTGAGCGATGA 21
PRRSV LOOP-R  GCGACTGAAGATGATGTCAGACA 23
PRRSV P1 CCAGCCAGTCAATCARCTGTG 21
PRRSV P2 GCGAATCAGGCGCACWGTATG 21
1.2.2 RNA W44 ] TaKaRa MiniBEST Viral

RNA/DNA Extraction Kit Ver.3.0 74, il M
250 uL PRRSV [F4H fa 35 720 P H2 U B2 450 RNA, %
T30 uL 3, -80°CHRAF 4 o

1.2.3 RT-LAMP R VAR R R4 AR SOV AR R4
MG, ARIRNT O . MgP R FHEEIIREE . 5
VIR FEBATARAL, FAARBEEE W R« S Ml B2 23 7 4 61
62. 63. 64. 65C; Mg™ ZIKZNHIN 2. 3. 4. 6.
8+ 10 mmol-L" 5 EHZEBRLIRIENHIN: 0. 0.5, 14
1.5\ 2mol-L"s W Ab5IILLBI o504 : 41 64 8. 10;
WANGIZR B 0 0. W51 1.2 1,61 1.8, 2.4,
3.05 3.6+ 4 umol-L™", JLXFR[KI4hG & 5 43 53 b
0.2. 0.2, 0.3, 0.4, 0.6, 0.8. 1.0 pmol-L". 7F 25 uL
(s AR R ANTP JRARZHKE N 1.4 mmol L,
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Triton X-100 0.1%, Bst DNA B4 8 U, AMV J#%
B 10 U, RNA BEIEIFR 20 U, #8552 uL, 35149
1 umol-L™'s FrfT R RALE 63°C 43 45 min, 80°C
Ik 2 min BV, BUS pL RV FEY) EFET 1.5%
TR R R Ik 2, DA S R I RONAR R
1.2.4 RT-LAMP i B lal el ARAL 5 1) R N A4 &
£ 63°CHr WIS 30, 45 A1 60 min, 80°C N 2 min
b N LIS e /D SN 8] BX 5wl NP4 R
T 1.5%I A b F vk 5

1.2.5 RT-LAMP R R =4 W YIBE% € i SeqBilder
AT RT-LAMP B [ R BER B VAL &, IFIfik
H ) Hae IIT (4755 GGCC) , BEVIF=4 4 428 bp
F1 10 bpo 20 pL N ARRHE Hae 1110 U, 10X Z&p
W 2 uL, RT-LAMP 724 5 uL, 37°C < V. 2 h, HX 10 uL
(IBEDI =7 1.5%3 e e Lk %
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PR, it 4 4156 a A INIRS 41 RT-LAMP;
b AINAFRS ) RT-LAMP; ¢ 414 RT-PCR; d 41
ANINERG14, I\ SYBR Green I 4k, il 4 41385
ZEFLELAEL, K RT-LAMP R 5% . RT-LAMP [ ¥ {4
AN 2.1; 7 RT-PCR R NAAZ (25 uL) .
10X PCR Z&01% 2.5 uL 514 (P1 1 P2)0.6 pmol-L™'
dNTP 8457 0.4 mmol- L™, AMV [ #5¢i 10 U.RNA
A7) 20 Ul 1Taq 20 U B4R 2 pL, VGRS H
H: 42°C 30 min; 95°C Smin; 95°C 30s. 60°C 30 s
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10 U, RNA FEEf05) 20 U, AR 2 pLo FefE R il
[ 63°C.
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M: Marker DL2000 plus; 1: 25X 2—4: 533000 RV 30, 45 Fl
60 min

M: Marker DL2000 plus; Lane 1: Blank control; 2-4: Reaction for 30, 45
and 60 min, respectively

2 RT-LAWP fi[iz B &) A&t
Fig. 2 Determination of RT-LAMP at different times



188 BoE R N B % 43 3%

2.3 RT-LAMP I F=#) AIEGEE

RT-LAMP S N P=#4¢ Hae 1T B 1) )5, B 10 pL
RN FER) ERET 1L5% B IR e Hdk (&3>, mILL
BRI 4 428 bp M, SELRMEAA, U]
RT-LAMP #"14 [) 4% 717 & PRRSV ] N JEK

bp
5000 —> B
3000 —>
2000 —>

1000 —»
750 —

500 —>
—— 428 bp

250 —»
100 —>
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Fig. 3 Determination of RT-LAMP products digested with
Hae III

2.4 RT-LANP H945 S 154850

HEAE RT-LAMP (R0, 43 5l LU OV AE R S
B WG EE T ARG A0 /N 2R 3 AU AR, 4%
PLAt 5 ) RT-LAMP A& REATHEIER Y3, B 5 uL W
P AT 1.5% B IERE I v Il (I 4) o 453
B AL PRRSV RNA HBIN AT 419 th 45417, K
RT-LAMP Kl J5 % PRRSV HAT R G145 1
2.5 RT-LAMP R SIE44&M

M 250 uL PRRSV i HHHERUR 7% 5 RNA, A%
A6 THE 260 nm ALl E 3L OD {24 0.037, 1F
HORNA F804 0.0074 pgul™s 1 10 580 BERRE 1)
PRRSV RNA FEA 145 , 11T RT-LAMP #1 RT-PCR,
SEL R R ISR Y1) RT-LAMP #] LUK I E) 107
Wik (& 5-a) , WIAAE RN HTANA SYBR Green 1
Yekl, FAMT NS LB SRAL ek A, BB
AIMAKRS Y, T LAE 1070 (B s-d) i
FINGEGGE AT LB Skl i) R s IAER S [P ]
Brs] 10" (B 5-b) , JEHB R T RNECE, B
TRy, AT G S SAS I ) Tl RT-PCR
A LA E] 107 B (K 5-¢) o IXEW RT-LAMP &
IR A%, & RT-PCR 10 000 £5, ARG

BISR ITREIE R0 4 FEA/DEIZY 1T 5. PRRSV RNA 73
M: Marker 100bp DNA; 1: Blank control; 2-5: Represent the results of
different DNA/RNA template extracted from PPV, PCV II, PRV, PRRSV,
respectively

4 RT-LAMP #3546
Fig. 4 Specificity test for RT-LAMP
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23 5I%F PRRSV I #E (Resprrs MLV) | £ ikl (VA)
FAR SRR (F) HEATHLN, 63°CARIE 60min, 80°CH#k
2min, RVEEHRGTEEIMT FUEE, o WK, &
BURRANAR Sk B W 3 R R SR 5, i B
HLTOE (K 6), KAL) Kl & P15 PRRSV
MR UK S PRI AL Sk, BeRLR IS RT-LAMP
IR BE Ry e TREE. .
2.7 RT-LAMP Iifs R4S 36

X 50 gy MLIEFEAS PR IR 2 RNA, 43 3 1EAT
RT-LAMP A1 RT-PCR £iill, &R W% 2. X T
RT-PCR, RT-LAMP il 75 i (e 04 95%, R
PR 93.3%. Zil2# g r RT-PCR il RT-LAMP
ARSI 7 V5T RIS —PE («=0.83) o XK,
RT-LAMP ] LM I AR PRRSV HFBL2 —.

% 2 RT-LAWP I R4&
Table 2 Comparison of RT-LAMP and RT-PCR in clinical
test

it 5 A A

Serum sample

RT-PCR #rill 45 R (FF 5 %)
RT-PCR result (agreement)
BAPE Positive BHPE Negative

RT-LAMP #45 B Positive 19(95%) 30

RT-LAMP result BT Negative 28 27(93.3%)
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M: Marker DL2000 plus; 1: 7% % #; 2—12: 10 f5HE R PRRSV RNA 10°—107"° a: A INFFS 4% RT-LAMP X b: HIAFRS|#1) RT-LAMP

RN; c: RT-PAR J; d: JIA SYBR Green I 44841 RT-LAMP %

M: Maker DL2000 plus; 1: Blank control; 2-12: 10°-10"° dilutions of RNA extract from PRRSV liquid a: Results of agarose gel electrophoresis of
RT-LAMP products in witch without Loop primers; b: Results of gel electrophoresis of RT-LAMP products in witch with Loop primers; c: Results of gel
electrophoresis of RT-PCR products; d: Results of SYBR Green I dye of RT-LAMP products in which without Loop primers

Bl 5 RT-LAMP A9BHEEIHIXIG
Fig. 5 Sensitivity test for RT-LAMP

1 2 IR 2—4: B 22 ML RERE L 58 v RERRRN AR S TR R IY) RNA
1: Blank control; 2-4: RNA extract from various strains of PRRSV

Bl 6 RT-LAWP A9% 8 K Ky
Fig. 6 Result of RT-LAMP with SYBR Green I dye
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S SR AL R R I B AES I, R Mg
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RRIR A, LA 3 mmol-L™ R & N 4t fef, IX
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S, AT RES IR H IFE A 5 1R SO RIAT K
W ) RT-LAMP AJ 75 60—65°C Je U1, i EAHIT
i, BL 63—65°C IR NA LT, 61°C RNV 455 EAH
LAMP 457t s SIMIREEXS RV IR IFA R, TN
I MEE R, BMEAS IR 5 [ D 5 I N FR 5 1)
JE 1 RAEAT, AR IR RN v B e S B3k
e WEINT PR, 4 OV TEL s E R LA
[F] LRI LAMP J BV, G WAA 5 s 2% A I T 7
Ak, ANFT—HET 8 o
3.2 RT-LAMP E9fi 38

MBI WA AR E 2 AR, DRI
HF, SRR B E LA 2006 4F 5 4 B 2 1) A
FeRGEARKINR AL, 4 o B 3 At ok B
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T EA 2 A TP, . RIS
WF| PRRSV W& Mbk. B ipRAIAR =ik FIH Bst
DNA RGN AMV sk fifE 63—65C A5y 1,
JCHTHEIN 42°C S PR AE 1 h ] SE H R R
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P1at SRS, A 30 min SEHLH 104 B
Rl RNVER S TS, T LAMP &3 i fi =
U 0G0 ST U AR SR N (VA
Ji G FELUK AT B PR IR OV 5% Jsg IV A5 A 1 Y Jsh ke 4 T
BAY G, R RNV AT TGk, RIVE RS
AR TESEA1 B A& 15 A i 2 4 (5 et W B 1 5
s RS, 0 ILe R WA AT DR 2 1 2
AT R R B, J&%48 RT-PCR (¥ 10 000 f%, Bf
R JUANR EERL T RE IR . AR A H ks &5
SEHL, o B AR IS A L B N B
3.3 RT-LAMP Bl R Rz FH

Hp AR 20 i S22 R I PR R K 22 FR B A i AR 1 7
FIAEHAS IS B, KEEIRARREIR 5 SRS 75 B
FR) I 06 A i A X R T O P s s DR, BT DL T
PRRSV (PRI 28 i S R I AR )2
FORHE S, LGRS A, RATFFEE 1)
RT-LAMP A5 7 72 B AT AR (1) R B FRs e v 9F 5
421 RT-PCR Krll 772 3 A 6 5, Rk
T2 0] 1A e RS U PRRSV R FBrZ —

4 ZEig

AR LAMP $R L T —Fiopladt s R
R (48 B S WP SRS AR 8 (PRRSV) RSy
o AR T HA IR w0 R, 2 RT-PCR
1) 10 000 £%, WapR RIS I, 1A I 75 ] ok iR
£l PRRSV T2 —.
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