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Abstract

Two pairs of primers were designed to amplify the partial P gene and full-length N gene based on
their own conserved sequences, respectively. RNA of suspected samples with PPRV was extracted
and amplified by RT-PCR, from which target fragments of 766 bp and 1578 bp were obtained.
Meanwhile, the RT-PCR reaction conditions, including annealing temperature and sensitivity, were
optimized and 850 copies of PPRV can be tested under these conditions. PCR product of N gene was
cloned into pMD-19T vector and the recombinant plasmid was transformed into DH5a competent
cells and sequenced, which showed that N gene was consistent with that expected. Compared with
other strains from Yili, Xinjiang province and Beijing, the homologies of N gene were almost 100%,
which indicated that PPRYV, as lineage 4, was endemic in North and South of China.
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BI/NR A SRR (PPRV) Py NERRTFHBET THRX54, 250 3o PE R RNER KK R
BEMIGHE (ORF), SH&efl/ IR 238855 35 HRE M EXRNA TR A AR, ZERT-PCRS{R 2R Hh A8 186 1 T
B RK/N518766 bp. 1578 bpi H H A B, FIRTXHEBKEE, Busi: &iERHERT-PCRR M & 4317
THAL. ERERMEMT, ZRT-PCRAEGK H B %8503 N PPRVEF H. XINEFEEFHITRT-PCRY"
WX PCRF= 7 [ T-pMD-19TH &, BHILEZSHMDHS a5, MEHAFRRNF, ERRANER LK
KNERPRE . HAXFIMERSHEFE. ERARENNREGEEREREEREIX100%,
W iZREBEREEILF A AL, KA HER4%,

XA
PREABERE, P NER, PR - REMEKRN, FEE, FISHT

1. 518

/IR 259 (peste des petits ruminants, PPR) XU 2 /N 480y 400 FR. Kate. BIBR - i 47
HAE AR AR B R [1]. & T Bk 2R (Paramyxoviridae), #R7E 75 2% J& (Morbolivirus) [2], 544
J% 7% (Rinderpest virus, RPV), KJ&#5#(Canine distemper virus, CDV), #5J5 %5 2 (Porpoise distemper
virus, PDV)[Fl—J&[3]. PPRV &St L= S48 F 10 m FE Rl e AL Gui,  DASIE M stz Bt S S
A B M RNt 98 D RRAGE () ZUEAT G, T vy R P A ok B PR T s R ARV 8 4 Dy — 2R v A% G
Wi, B A T — BRI U AR I AT PR AL B [4] 120 B B T 1940 AREAEPEARRGE, FER AR
B Bl & R rd T XA i K, AT ER R AL TR . X RG] TR A DG X 1)
= E 4]

PPRV LR 41 A i 67 5% RNA Ji 88, B H R A K K/NA 15,948 bp [5], R EE R4 RNA M 3% 2 5
IR IRAES) 6 SRR B IRt 6 FhER R 2 MRS M EE T, 4r g N-P-M-F-H-L, BIZEA(N). &
H(P). EpEAM). MEEAF). MEERH). £ REEOL)MIASHES C/V [6]. PRERBER 7 45 P
HAZA, EYgSHAIEEES C MV, P EAH 509 MEIERAR, 7 TR KZN 549 ku, PEA
USRS H5HREENEHI[7] [8].N EHAKKREAIFE RNA BH4 G, SZRER R IEH .
M EESHER A BHCER: M F. HEESHEPWRI . RAA RIF R EFH R REGE9].

PPRV HI2 I A IR P, 2 BAT 0 55 20 55 46 5  PUMAR I 2446 I LSS I 4% o B M 1995 4 Forsyth
A Barrett R4 N JERF1 F SR BH519, #5727 PPR ) RT-PCR Rl 5% LAk, RT-PCR J5ikfEAl
PPR 1527z B H[10]. ABFFTiEdx P N BB OR 7P AT 708, e mlicit 72 xF5l4, —xbid
RT-PCR #4177, AP AERAI /N S04 B 5 — X T N R Ky 38 U7 51 E
X, TR S T EEAR A RIUE I, TAT A0S 2 B85 0 5 TR A 20 A ANV 1) B 8 B8 R 4F

FR LA -
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2. MRSRE
2.1. B8

i B AR (CH/IGDDG/2014) /3 B H ) AR £y, wBEH &K pMD-19T. DL2000. PrimeScript one step
RT-PCR Kit Ver.2 $5 84 TRE(CKIE) A BR AR 724, AxyPrep %78 DNA/RNA BN ERF &, WH R
T RE(RID) ED AR AW, Trizol W) e BT & R/ B4 U5k 32 O A &3 5 i
FEAT) o EAT SRS F A R O A A 4R

22. Bk

2.2.1. 5|¥mgit

2% GenBank F#E T, #ilk o2 X514, HTH 1P, NERKT Y, 5Ihi&HAa IR
AT GG £ N BRI 575505 51N Sphl, RSP0 573 51\ BamHI BEYIAL .

Pf: 5’GGTACCATAGCATCACCGACTC3’

Pr: 5’CCCTTGCTCCTAAGTTTTTTGTAAT3’

Nf: 5’ACATGCATGCATGGCGACTCTCCTTAAAAG3S’

Nr: 5’ GGGGTACCTTAGCCGAGGAGATCCTTGT3’

T PL N 41474043 5l v 766 bp. 1578 bp.

2.2.2. $%5% RNA §92E
Z [ AxyPrep 77 DNA/RNA HEU/IN &1 71 & 1 5 B 4228 B0 i 2357k (CH/GDDG/2014) $2 1L RNA,
i DEPC /K% fi# RNA, T—-80°CHRA7#% .

2.2.3. BRYEE RT-PCR ¥ 1

PLIREL ) RNA AR 31T RT-PCR, 403 LL Pf. Pr, Nf. Nr oN5I#, MK RE25 pL): 12.5 pL 2 x
1 step buffer, 8.5 uL ddH,O, 0.5 pL 1E[A34), 0.5 pL &Ia514, 2.5 pL 4k, 0.5 pL Prime Script En-
zyme MIX; B 4&fF: 50°C 30 min, 95°C 5min, 95°C 30s, 55°C 30s, 72°C 50s, #4T 35 MEH /G
72°C 10 min, 4°CLRAF. ¥ L RIGTE 1.2% M B AR E BRI FL vk, MER45 R,

2.2.4. BABEHRLIALE

DL EIR$EEL) RNA ARG T RT-PCR,  H.#% e 1B K% 7378 53.0°C. 54.0C. 55.0C. 55.5C.
56.0°C. 56.5°CHAth R PBLAKMRAR /A, §HILZRGTE L2% MBI iREREIR bk, WELER, ki i
FERIR KR o

2.2.5. MRS

DI 7R 4 B0 0/ 2 24 9% 1) 2 Bk (CHIGDDGI2014), RRIAIEE, Biopsids, %67 Nigeria75/1
PRI RNA AR & DEPC KA AXTIE, FELL PR. Pr oASI#HE4T RT-PCR, ¥ 845G 1E 1.2% M55
PEEER K, gL
2.2.6. HEMIRLE

HY 200 pL RECH RNA, FHH I 5E SO0 52 FLATHEH Sy 108.50 ng/ul, = JExtFt 10 f5#iR £ 1078
ng/uL JF L& BIR BB, L P, Prog|#ii T RT-PCR, S5 WG 1E 1.2% ) B IE WEHE IR HL K o

2.2.7. N REWEILEE
S 5ICL N Nr o3I 58 N 435, # PCR P4 a5 42 3] pMD-19T #idk, #1k3| DH5a &

O,
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AN, 2 A BEIRE BRI A B R VSRR A, SR ORI AT XU D) % 5 SR 1A A

2.2.8.N £EREBNFLER I

N T FRAERI PPRV BEARIISEZ K R M IBAL LIS R, H DNAStar # A Hxt T A0 5840 25 1) PPRV
W4T 7R (CH/GDDG/2014) F1 GenBank T & 3 1) [ N MR P, e B 1B 48 v B A6 352 73 B 4k (KP260624) |
VG 78K 73 25 PR (JF939201) « BT 887> 25 Ak (KM091959) 12 ZE /K LY 7.4 125 7k (KJIB67540) « 4N 73 25 7K (KJ466104) |
BHFy 1 FC 7> B WR (EU267273) . JE TF 73 B #k (KM463083) . 13 T3k 43 B #k (KJ867543) . H1 4% 70 B bk
(KJ867545). E[IFE 73 B #R(KJIB67542) . FEWN/R 73 BEHR(KM212177) BEIR BF4) Bk (KC594074) ) [l Y5 1 »
fl Clustalx 1.8.1 Fl MEGA 6.0 /45 1E B 1) & JE R B R 2% # bk PPRVL R((EU267273); PPRV2 #
(KJ466104). (HQ197753); PPRV3 %(KM463083). (KJ867543). (KJ867544) . (KJ867545). (KM212177);
PPRV4 % (KP260624). (KM091959). (JF939201) Mz AHff 743 &5 ft] PPRV #4%(CH/GDDG/2014) N F:[X it
1T P HILERE 73 b FF 4 R G A

3. &R
3.1. RT-PCR ¥z R

B P IR R B H PR SF X BT TG 1 5 514, St PPRY A IERA Y1, 37386 1 BE K /N A 766 bp,
FEHY B B B2 SR AT 4270, U BH AT XS /N s 2 S 55 BT BT 5 R e e e . L I A5 R L
K1,

3.2. IRNB BT

PL Pf. Pr N 5I#HE4T RT-PCR HIIE KR RITLAL, B FLE KR FE ) PCR P9 sE 4T B VIAS I, &5 53
T, EARFEMGEXRE NS ¥ B4, maEKIEE N 55 CRIZM TREY 1 B B 147,
IR b 7 52 36 e A 3B KR E A 55°C (L 2).
3.3. HFRMRE

FELL EFEHRI) RT-PCR § M AR BRI WEBE R re ok b, RAT AR SRR A BRI FH/R I TS
TN — BN IERA 25, T AR e 2 EOG TRV 2%ty 45 SRR WILL PEL Pr oY S|4 RT-PCR 4%
HA WS KRR E(L A 3).

3.4. BRAMIKE

H RT-PCR 774 B4 79 108 ng/pl ) RNA BEAR LS AR IR H2 10 A5 A REASAR IR FE S5 HH B 17 W (2
fH 26T, B RT R AEAG T 0 A H 0 25 DR A0 B (K RN ASEAR 9k 7 > 1.085 x 107° ng/ul (WLIA] 4).

3.5. N EENEYILE

2L NF. Nr A5 1 N 4358, KR PCR =415 pMD-19T #4434 82 3R B i 55 41 5 ki 73
W4T Sphl. Bamhl XU 5), B3 1 DNA Fr BORIHERES] pMD-19T #iik b 45198 23k
J&, M N L ORF 42K %1 1578 bp.

3.6. N 2ERZEHEIRM L ARG H LR T

N 4 35 DRI AZ IR [0 0 1 Lb ot & SR S R AN 90 7025 1) PPRV ¥t 4T 234 (CH/GDDG/2014) % [R 4H 55 [E 4 1)
FERR AR A 90.8%~99.9% (L4 6), Hrp 5 E AN CHIXIYL/2013 [ REVEME Fk 99.9%; 5 E ML Sk
FEPRIZH 0 [R5 88.9%~97.7%, Fith 5 Sungril996MSD 73 55 ¥k (HQ693093) i [l Y5 Pk fie e o Fhy st ] WL IR,



1177 B5 1) CH/IGDDG/2014 &5k 155 [ A 1) oA #: Ak [R)JR 14 =ik 99.9%, 5 HoA B SR X 4 S ikt B
B EEYE, A R R . (HE R RS E ) SR FE RS 2 R T E 4b bk . PPRV H T
NP Z, Hod 0, N BEAETIEMNER, IV REERETEN, E5ENERKIEE 3 NE
) PPRV. MRGEHMM LR (S TR M, RoBHKET IV &, JEHEEANH X P#EkRLE T
F—A K32 b, BRI E N EZRAT IV &R

M

1000 bp
750 bp:

Figure 1. RT-PCR amplifications from samples M. DNA Marker2000; 1. Detection sample; 2. Positive control; 3. Negative
control

[# 1. RT-PCR #£55#&5M & M. DNA 7/ DL2000; 1. A#&MHES; 2. PRMEXTER; 3. FA4XTER

M 1 2 3 4 5 6

750 bp.— [ PP )

Figure 2. Optimization of annealing temperature of PPRV M. DNA Marker2000; 1 - 6: Annealing temperatures respective-
ly are 53.0°C, 54.0°C, 55.0°C, 55.5°C, 56.0°C, 56.5°C

[ 2. PPRV YR B E M IXIELERE M. DNA #5:f DL2000; 1-6: IR ABE 45074 53.0°C, 54.0°C, 55.0°C, 55.5°C,
56.0°C, 56.5°C

1000 bp .
750 bp+~—

Figure 3. Specificity result of PPRV M. DNA Marker2000; 1. Pest des petits ruminants virus; 2. Canine distemper virus; 3.
Newcastle disease virus; 4. Vaccine Nigeria75/1; 5. Positive control; 6. Negative control

3. PPRV Hy45F A INLERE M. DNA #7:E DL2000; 1. /MRS BERFRS; 2. AERRS; 3. FMERS; 4 &
B Nigeria75/1 #£; 5. PRMEXTER; 6. BAMEXTHR

1000 bp, |
750 bp*|

Figure 4. Seensitivity results of PPRV M. DNA Marker2000; 1 - 6 sample dilution respectively are: 107, 102 1073, 10°%,
10 °and 10

[ 4. PPRV BIEUEL IR 16 45 SR E] M.DNA #5/8 DL2000; 1~6 #E@F%FEE R 101, 102, 10°°%, 10%, 10°, 10°

©,
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5000 bp<—|
2000 bp

Figure 5. Dual-Enzyme digestion of N gene M. DNA Marker 5000; 1. dual-Enzyme digestion; 2. recombinant control
[ 5. N B ESHI4 EE M. DNA AR DL5000; 1. WESY]; 2. ELARKIXER

Percent Identity

2 [3[4[5]6 |7 [8 ]9 [10[11[12[13[14 1516 [17 |18 1920 |
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Figure 6. Comparison of nucleotide homology between isolated strains and different subtype reference strains
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Figure 7. Phylogenetic tree analysis of N gene of isolated strains and reference strains
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4. ¥1ig

NRAEERFAEARE N BB R —, R RA, DELFEBORT, MR
U %R EE A PP OE AT A, RO SEREIER . S I I AN A R =
TAEE, T LAME YL A RE[11] . [R5 e m iRl & B IR & TR 502 B R e )y 3. 0
o [ 100 5% % P i B BOW AT T F R e, DR RO 5 L SUROZ B, A AR AE T % A FAFAE
—EMIMERE, QPE 2007 AEAEFRIE PEICA ROE, A EHEF AW HIAT, 2015 A XAEREI LA
o, hFRmkidE R E KB k.

PP BL I RT-PCR XHZWi kil kR 2, Rl BEEA N Py F A M 55, S 7 Rk, Pud,
RS I N 4 SRR, A S IR (GB/T 27982-2011) A&l U5 ik, @ 13 N FEH, 3845
H 12K/ 351 bp, [EBF &R P AERIBTH 1 — X R 5F P S RT-PCR J5i%, SRR H RBUE &,
R VELE, PRI A DU /N R 2 R BT T AR

NN REAT, N EAJEFRT, HFEAMRSR %R, Tk & 2lii)E, A
7 N & EBOE PR RE P AR EE[12] . BhAh N 3 ELE R 25 1 52 ) A S bt 3 OGS PE IR I o AT
FRE N AFEE P HIHEAT 204, HF DL RRZ W BB AT A R LU, 4 R TR S RraE i AL,
b 5 #4720 B [RIYE PE R IA 100%. 3 LAF ] 4 /N [ 2 SRR AE AN BT 8, FLIREAT B8 /N IR 2 B
BRIV &R, HATARHE M IRGNEIT 75 RO R Be 8 ik 22 282045 4k s e[ 13] 0 10—
BRI, DAGHAT M, IREE, MIRETE. N T BT, NI R
FATRE, BIAIRT AP R AT 2, e ML B B S B SR AE AT, N TEAA B 5 15 (1 R AR
RAUEA JIH IR [14]

EHEUmHE

IR BRI H (No. 2014A070713021; No. 2014B040404061). |~ 444 A B2 B b K 3k 437 H
(No. 201531).
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