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ALK T TagqMan #2414 % &2 & PCR 4 PRRSV #9757 ik, &R AW\ AP R & 5698 T TaqMan 484+ 9 F BF %
XA ZFPCRAKAAMARKKR T 99%, ¥ 32 FHh 970, BA RIFAHAMEX R, AR &I F ke 5 HRmF 2
A (PCV2) H 20155 3 (PPV) 42 KA & (PRV) (H 8% 2 (CSFV) | B A i X 4 (JEV) , 25 R 39 5 Ik, 59 b
Tk A BT A, R R RN % T kA M AR A 5 coples/plls B2 #E S5 64 5 ik st 58 4 e i AR A A= 60
P2 P AR BATHE M, A s 14 4y P M do i o 10 A MEMEZA 4R, X B2k R 9 ABF R & 569 & F TagMan 384+ 44
PRRSV %3¢ &% 8 PCR 7 ik LA RAFO94F F 05 . RAE . £ AW, T H 16 k4 m PRRSV R4 & F 2069 8 K
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0 31 &

O 5 N 255 5E 9% B (porcine reproductive
and respiratory syndrome virus, PRRSV) 25| f 5 %
58 55 PR 2765 (porcine reproductive and respiratory
syndrome, PRRS) 1) 3= 22955 JiL » i /& — PP F2 5801
1 T ARCH ™ B 185 B VAL G » Im R AR E g BEAE
T W ET S AT PR T IR A A PR
Hi 7, PRRS — AN L T4, Hofth 52 & i sh 4
DU IR R AR 38 S PR i () P K 24
K 2~37 A AS[RIAFE S | A g 1A AT JR e L 7 R AT 3R
RS R RE L R AL T B T — B R AL
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22243 Wensvoort S50 7575 1 14 N 43 5 1) Il 252
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TS AT KX . PRRSV HLA7 #5915 4
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HETT 7 I PRRSV A TRZ R4y
BERETE 7 H AR (immunofluorescence technique,
IFA) , H 3% 1o 484k W i 5 )2 34 56 (immunoperoxidase
monolayer assay, IPMA), [fil i§ * #1356 (serum
neutralization test, SNT), [iff ¢ 4 % W [ i %
(enzyme linked immunosorbent assay, ELISA) %,
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£ PCR #i R (real-time fluorescent quantitative
PCRO 1Y ) B M ] A 1 A% R A I af g . B2 2e
YeE & PCR % A& 1996 4F 2 [1 Applied Biosystem
S FUETHE S POAZTR E B BRI HOR B YOG Rt
EPOECIRET X PCR AT BRERRIC » HE45 G AH I
BRA R = 34T 53 AT 68 R HUSE S ) ek Ve B 3R A7 0
Y, Y O i PCR B ab R E & BRTE
J 2 N TG PRSI W Sl s M D L B e 4
AR . AW B TR 4 52 8 2¢O & 7 PCR
J L R TagMan FREFH AR BT FIg 37— Fh R
Kl PRRSV J5 125 48 S50 5 W W 255 T8 9 75 1Y
SRR AL TR, W] It 4 B 58 5 0 R 25 5
)53 AE 27 B0 LIRS 7 27 55 AH G SR 1Y
WA IS 2 Rk
1 #RFATE
L1 kb

PRRSV . % J& %75 B¢ (classical swine fever virus.
CSEFV) K3 R M7 2 Bl (porcine circovirus type 2,
PCV2) P& Btk HI AR S50 % R AF s J5 240/ )Vpi B (porcine

parvovirus, PPV)EE# T8I B 65 it - {g Rk
HBRATE] N HER ) B (porcine pseudorabies virus,

£1 EERECE

PRV) F1 H A% fixi %8 9% 7 (Japanese encephalitis virus,
JEVOSE Tk g B s DURE i 3l A6 Wy il ot A7 PR 2
A s RKIGAFTE E. coli DHSa, AN S5 % R A7, 58 ik
F 4 [ 45 1 DXL A A A 60 0y REE T B 5235
HIZHEREA
L2 F=H

Tag DNA B4 Hff, INTP mixture, Jfi k7 pMDI18-
T.DNA Gel Extraction Kit 4 TAY TR E#HA
BRZS w77 s MEMULV. Jz 8% 5% il , RNase 411 1 5] 24y
TaKaRa A=,
L3 5% TagMan #5511

R GenBank F 2 PRRSV JF 41 ¥ Clustal-W
(DNAStar Inc. » Madison, WI, USA) HtXt48 5, B
SFIY ORF7 #: A, #] A Primer Premier 5. 0 (Prmier
Biosoft international, USA) % 7+ ORF7 PCR 5| 4,
ORF7 |37 514 5-GAGTTTCAGCGGAACAATGG-
3',ORF7 FiE54 5-GCCGTTGACCGTAGTGGAG-
3, FE LR B X N B9t E i PCR 514 Al
TagMan %41 (5% 1), #id NCBI # BLAST X} i%
TG FIERET FEAT 73 A B DR 5 | ) FR B 19 e
PEo BT A ERE i i AR AR Y TR W
B
PCR 5|4 #n#R $t

F5)(5'-3") E T./C

PRRSV-FP TCAGCCATAGAAACCTGGAAAT 14631~14632 58. 4
PRRSV-RP ACGACAAATGCGTGGTTATCA 14776~14756 58.9
PRRSV-probe  HEX-ACCTCCAGATGCCGTTTGTGCTTG-BHQL 14658~14681 69. 3

L4 g aE BRI bR IE S A
1.4.1 ORF7 LAY 1

AR i BT A EE RNA il $212070) & A
HIRRFEAR SEIUR A IR . LASR IO A2 R 7= ) A A
MR e B Sz e sk ik 7] 4 10 W1 R 4 30 ) S Sk
cDNA, R J5 #47 PCR ¢34, PCR WA RUNT
10X Taq PCR Buffer 2.5 pL.,Mg*" (25 mM)2 L,
dNTP(2.5 mM)1 pl, FRHFS (10 pM) 0.5 pl,
Taq DNA B4 (5 U/ul) 0.2 pl, cDNA $AR 1
pLom ddH, O 2 SRR, 25 pl, SOV FEF
95°C #iA%PE 3 min; 94°C 30 s,56°C 30 s,72°C 30 s,
35 MEFR;72°C 10 min, B R W BRI HE TRAG I .
1. 4.2 PCR Yy v b & % e

Fie HRE e 1|l i i 0] & gk PCR 72 9. 5
pMDI18-T 4% He o 3% 42 7 W e A 2 25 40 g
DHS5 o, Pl A0 n) T V& JEAT 5 v B 85 77 S JRUBTORE
HEAT ) % 7 DA KT I A

1.4.3  EHH BRI E

W JORL B B T 52 A0 4 S 0 BE e ) Joi s vk
B ARG AT 5 UL 48 DU, B ORI AR M
DL 10 A% Ho M B 5 T T hn e th 2 n sl 1
1.5 SERFHE R it PCR R 7k iy g sy
L5.1 Frfefhenydsr

W T PR R 10 AR BB FERR RS 05 REIE Y
JORAR I S A SRy SEIE S E B PCR RN AR FEAT
JLNL HIVEARMERR 2R . SERT 986 E 7 PCR b iR &R
SRR 15 pl, OB AR RA N : 25 mM Mg*"
2.1 pL, 10 X Buffer 1. 5 pl. 2. 5 mM dNTP Mix
1.2 ul, 0.2 U Taq BEHE, b T4 (10 pM)
% 0.3 pL B EH0 pMD 0,15 pL, B TR 1 pL,
KpE ddH, O %2 15 pl, WAE ABI 7300 28565
it PCRAY B 04T, 97 B8 F . 95°C 3 min; 95°C
15 5,60°C 1min,40 MEFF,
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1.5.2  SEWPZOLE f PCR J7 ik py R vl
43 32k PRRSV, PCV2, PPV, PRV, CSFV #il
JEV Frii#2 ) DNA 5 cDNA LU R K A BAR i
F1985t e i PCR ORI o 46 55 5 52 R 4 S
1.5.3  SEEFHEEE 7 PCR 7k 0 REE RS
&4 B B R BER SRV ERRAE S - LA 10 75 R 51
BBl 1.0 X 10° 1. 0X 10° 1. 0X 10", 1. 0 X 10°,
1. 0X10%,1. 0>X10" 5. 0>X10° 1. 0X 10" copies/pL
SAEAR AN ZE K AT i PCR AN, 4650 R
HHE .
1.5.4  SERPHEOEE 7 PCR 7k i 2 PR
& B R By 3 Ak BEBREE (10°, 107,
0" copies/ L) 1 JUREAR U i 43 391 B 52 e dte 1 552 B
m‘ﬁ it PCR SR 3 W FFAEA A [] 4350 30 4 7
3 YA S 9% 2 1t PCR [ X PRRSV 4%
JEARHE S 1) Co BT BRS04

2 HRESH

2.1 AR g

F ) & PRRSV H 1) Fr B 51 41 ok 22 g V)
FIY . BLAST FE4R HL XS 20 0T » B0 AIE T ASAF % v
() DNA R332 5 PRRSV (B R 551, 220
AL TR A A R ) (EE R R A D . DL
PRRSV A5 fi &6 5 i B i 10°, 107, 10", 10°, 107
copies/ul PAIX 5 AN B AR iV AR 17 ¢
J6AE B PCR W W4 38 e i A7 o0 Bl A pm o i
2k A5 LR BB AR M EAE 10° ~ 10% copies/ L 7
PG AE F: PCR U n] 3545 BRAR p AR vE il 26 A &R
BORTF 0. 99, RORIEH] 970 (B D,

3450
3250
3050
2850
2650
2450

2250

20050 2
AN ]

2 250 3 35 4 4350 5 350 6
lg CO

K1 PRRSV Z&itE i PCR bR EH 2k

2.2 RSPk

FHEESL 96 E i PCR J7 3% 43 5% PRRSV,
PCV2.PRV.PPV.CSFV fl JEV # 17 #: ], PRRSV
Ay r=4 Ll PCV2, PRV, PPV .CSFV Fl
JEV Stk ixt BZH 3 T4 38 i 2k, 25 1B P X B
Ty Rk (& 2), éﬁ%%‘%@% PRRSV LR 966 E it
PCR HA 871 0 55

[l 2 PRRSV AT 95 E it PCR N FFERAE
3.3 RigUE
PLYR BE 4% B0k 109,107, 10%, 10°, 107, 10 Al
5 copies/p L) PRRSV Frif i/ JpAp i 41 il 2k
P BHPEAE S 7742 . 1 copies/pLL ) PRRSV FrifE i
ToHG i 2k (& 3), R B PRRSV 52 H 28 ) 2 it
PCR G R 8% T LUK F] 5 copies/pl,

(¥ 3 PRRSV SZ 56 E it PCR A 2 HUE
14 : 1. 106 copies/plL; 2. 10° copies/puL; 3. 10* copies/pLs
4. 103 copies/pL; 5. 102copies/ 13 6. 10copies/pl.; 7. Scopies/ L,
3.4 HEEM
25 17) PRRSV AR i A6 B2 i B 10°,10°
10" copies/ L, LAIX 3 /> ¥ BE )b vHE it/ 9 1A 70
AT RN TG B PCR H A M0, X s i i 1Y
I LAHRE Co AT 70 Gk 2) N E R
MYAE S 2By BN 0. 57% . 1. 85 % 1 1. 50%, /T
3004tk 1) B A i 1Y AR S R B ol 3. 26,
3.99% A1 3. 18%, /INTF 500, 3R B 5L i) 5% ) i it
PCR ;] PRRSV HA R4FHyE 1k,
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%2 SRS E PCR %M PRRSV EE

o AT TS
*ﬂ_\‘{ﬁﬂﬂ/ o Ve p R EL 9 V2P i =1
Ccopien/ul) 3 AR Cr (. A5 3 YR Cr 1 G
copies o
e 1 2 3 25/ % 1 2 3 280/ %
10° 19. 91 20. 16 19. 92 0.57 19. 91 20. 78 21,57 3. 26
10° 22. 39 23,42 22.78 1.85 22. 39 24,13 24. 59 3. 99
10 25. 22 26. 14 25. 49 1.50 25. 22 26. 55 27.23 3.18

3.5 I ARAG

FIHEE ST 1) PRRSV S0 258 6 & 7 PCR J5 ik
Kk [ A [R) L IX f 58 143 INLTRFRE AL F1 60 4535 A Wi
VI IX AL R A A 235 2R 8 78 1L 39 A i o
A 14 G FHPE AR A 10 L.

4

S E H PCR R 55 8 PCR A1 B A
AL ) R, F AL PCR H g8 i i 1%
Gy BT BB 1 P Wy AT R A3 BT TSR B O
7 it PCR HOARF PO 5 B2 b 32 il PCR
P0G RN R — IS ) AR B N
T TR AR AR A T 2 404 b) B R A AR e
PES A EEME AR T, £t 2R E R A it
PN T A L ) T 4 A S R B N 200 500,
18 M PCRHL UK 38 i R A o, FLA8 5 R8N
FIIE 3100 s o Ay i SEHT S B PCR BR
B ETH PCR it sk e 655 5 200 3R bt o
TRAR e SR R A5 A B 1 5 S [ B ]
6T SEERRRIT Ul T S PR X 7 S e
TR EAREA RGN s ) RS B B L S 98 e
PCR (4G G B AR i ZEASEAR 25 i AR it e 15 2
Katnas 5Ltk & PCR BRI 58 A A il o o &
DRI (58 T A (7] S 30 % 22 (R HEA T 45 3L LU AL

PRRSV ORF7 4tz 5e 8 1, B N 8. 2
AR B PRSFE N & A5 A BRI < 1 3R]
Fr, EA BRI AL ZE A PRRSV 08,
AT FH A AT RS N R RN, @ ST TR T
TaqMan 4t 1) 52 0 2¢ 5% 22 i PCR & ] PRRSV
Ji. TagMan -5 HORTES [ FIARET B3 )7 T 4
BB R I LA U R, BRI 3E
Wt — X R SRS | A S R S e .
Hh, TaqMan FREF R 5 1) Z RIS 77 498k,
ifi TaqMan ¥REFHY 3" 3 CL 2 BRIk » A BEFE B 3
A BT DAAS 23 5% R S 7 A g ) AR S v X
PRRSV FHE 5 F W s 5 E 474 00, B H An
RSN I L 2 B ST 1 SR SO it PCR H

B BT S, A RO A B B Y A

3 B ARG I 125 118 2R A O O I A s S
()T )7 A 2 A A B . R RN ) R
A R R T T g ) R BRI O B U)X 58 9
(IR IAER T 2L, PRRSV i 5 1 &2 AU 35 10 o 548
AXT IR YT A TR R s A P 5 s B 245 49 ) S B, 2459
FE 27 I R SR A5 R A B 2 B %)
BITIE MRS fME . AR R EH . BATC A —L
FIF 2 56 6 i & PCR #:ill PRRSV [4iiE. 4%
S BRAENOTHENT TSI A B PCR Jy K6 = 3
Joi Pk PRRSV, 45 5L 5 7R 12 77 3 ] PRk 15 i b A6 )
HP-PRRSV, #7Z400 #5773 F SYBR Green
T YeRbHE A S 288 5 B PCR J7 B PRRSV,
S50 20 1 ELAA B 0 A P RN R v R
REFELF] 13 copies/pl, [HIXEEH ST 1Y 5 1
SYBR Green 44}, BARZEBE VB B0 fai i, (H 2k
YURHEGE AT dsDNA 254, Rk e wag il — %
ARG RS2 0E DNA 254 (15256 H BB P 1R
FEAR TS0 m e S . PR s iy T3 T
TaqMan $ £ 1 52 B 98 % 2 it PCR Kz ] PRRSV
Ji i AHIL R B A N 3025 . PRRSV L J5 475K
FERE FURRE N SRRSO AR 1R . R BARE Tk
LI 3G B B 1 SRR 1T PRRSV 5 [5G 0 gk
o B e A R O R SR AR R k. ARSE
B3 1) TaqMan SEEF 286 & & PCR J7 Al 2
TYERTIK 5 copies/pl., RERETE PRRSV &R YL
W S EA T R 2 TG

AHFFERE 60 3 fili 9 L Kz 58 4 ML 3 AE A %
P9I  PCR & AT T4, 7 5 %3 PCR Jr
PR ST HO Aoy BT » PR 2853 il i ik 16. 726
24 100, AHBFFE @ B SE I 2806 1 /2 PCR Jrik
LA v ARG I 8 ABORE Sy RS BH P R R 3 B
o P T B PO RS D 32 A S T P R AR 3
PTG 100 20, (HAS IR 56 T £ 37 ) 60 0 5 A (H
AL PRRSV & Pk, 38 7] LAXF PRRSV i1 7
SERAGIN , [R5 25 T DNA HL vk i A5 58, 55 0m )y
(AR B T AE B 7 2 AR R A St I AR o A D0 B L
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AR AP IR I AR A 1 BH R e R
kRS AE 2009 AR M X HUARE 1 4 i 22 Rl
JE s s PRRSV AT A 45 50— 20 2 2URE AL )
SRR SRR S A 4 A b 25 K R W
FEAS ) i X PR A8 B K S R0 T AR 25 AS TR ke ]
HZER K.

AW R A TagMan #2451 B AR BT g 57 T %8
JtiE i PCR &l PRRSV B ¥k B8 1% 0 446
DR AR A5 B0IE T 1% 8 W U R S M R

SEVE. IR R I RAE S ARSI, 45 AR R BAR
WS ST 1 5 15 AT A 8800 % PRRSV (A
Ry I B I PR AL A A o W] B AT T AL
PEAS R S0 HLRHE 55 T T A 5T
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Rapid Detection of Porcine Reproductive and Respiratory Syndrome

Virus by Real-Time Fluorescence Quantitative PCR
WU Hai-gang , RAO Pin-bin, CAI Ye, QUAN Yan-ping , JIANG Yong-hou

(School of Life Science, Zhejiang Sci-Tech University,

Hangzhou 310018, China)

Abstract: The purpose of this study is to develop TagMan-based real-time fluorescence quantitative

PCR method which can detect rapidly porcine reproductive and respiratory syndrome virus (PRRSV).

Primers and TagMan probe were designed in accordance with ORF7 conserved sequence of PRRSV. Based

on conventional PCR, fluorescence quantitative PCR based on TagMan probe was designed and optimized

to detect PRRSV. The results show correlation coefficient of real-time fluorescence quantitative PCR based

on TagMan probe is greater than 99% ., with amplification efficiency of 97%. It has a good linear relation.
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The method was used to detect porcine circovirus type 2 (PCV2), porcine parvovirus (PPV), pseudorabies
virus (PRV), classical swine fever virus (CSFV) and Japanese encephalitis virus (JEV). The results were
negative. This shows this method has favorable specificity. The sensitivity test indicates detection limit of
this method is 5 copies/pl.. 58 serum and 60 tissue samples were tested with such method. 14 positive
serums and 10 positive tissues were detected. These results show real-time fluorescence quantitative PCR
based on TagMan probe owns good specificity, sensitivity and repeatability. It can provide more efficient
technical platform for clinical detection of PRRSV.

Key words: porcine reproductive and respiratory syndrome virus; TagMan probe; real-time fluorescence

quantitative PCR; detection
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Design and Implementation of Ammonium Salt Deposition Prediction

Software Based on Process Simulation
OU Guo- fu' . HUANG Kai' » WANG Kai' . FANG Hua-ping'
(1. Institute of Flow Included Corrosion, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Hangzhou Fluid Technology Co. ,Ltd. , Hangzhou 310018, China)

Abstract;: ASPEN simulation model was established according to air cooling system process of
hydrogenation reaction effluent. ASPEN embedded secondary development was implemented by COM technology.
Modularization programming for ammonium salt crystal calculation was achieved through Visual Studio
visual programming platform to develop ammonium salt deposition prediction software. Software testing
was conducted for hydrogenation reaction efflux system of an aromatic hydrocarbon plant. The results
show the software can predict crystal blocking position and crystal deposition quantity, and has certain
reference value for reducing equipment corrosion risk.

Key words;: ASPEN PLUS; ammonium salt crystal; COM technology; prediction; software development
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