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() D984 (0 ,—,)Shiraz101

(539K )RLDL.PPRMym  3.N.2013
(Ol DI3-NP3 (G, <)P49
20- «(01,—N19-NP3 (OPPR/3/Kurdistan/2013
Xinjiang 2015- (ol »NBH11/16-2 (0! ,HNP3
Xinjiang  «(=)Xinjiang 2015-47 «( )48
Xinjiang  «(—>)HBHAL710 «(,>)2015-43
e g 33 458 3 535 (e 2)2015-42

Zsls 3 0l ) 51 Shirazl

s ol ol e in / (S aol> (55s)aw9 Sewo 4 pik YA

(a5 5 TRIANTALYA/2015/PPRV/1545
(a5 HTRIAKSARAY (Eskil)/2017

(81, c)Kurdistan/5/2014
(a5 5TR/IKONYA(Cumra)/2017
(S TRIKONYA(Selcuklu)/2017
«(a—S 5)TR/NIGDE/2017/Sheep
(O _.SL)SRMV/LYh/UVAS/Pak/2015
(Ot .S'L)SRMV/Fbd/UVAS/Pak/2015
(Ok—.5L)SRMV/Lahore/UVAS/Pak/2015

fetus/633

JX898848 Peste-des-petits-ruminants virus isolate IR-MSHD339-11 nucleocapsid protein gene partial cds.
JX898847 Peste-des-petits-ruminants virus isolate IR-TBZ1-10 nucleocapsid protein gene partial cds.

86 | JX898849 Peste-des-petits-ruminants virus isolate IR-TBZ2-10 nucleocapsid protein gene partial cds.
JX898851 Peste-des-petits-ruminants virus isolate IR-TBZ54-10 nucleocapsid protein gene partial cds.

3 JX898859 Peste-des-petits-ruminants virus isolate IR-URM329-11 nucleocapsid protein gene partial cds.

JX898852 Peste-des-petits-ruminants virus isolate IR-TBZ58-10 nucleocapsid protein gene partial cds.

Peste-des-petit: virus isolate IR-TBZ89-10 nucleocapsid protein gene partial cds.

KJ797015 Peste-des-petit: 1/2011/blood
KJ797011 Peste-des-petits-ruminants virus strain TR/IST04/2011/lung nucleocapsid protein (N) gene partial cds.

24

virus strain TR/K id protein (N) gene partial cds.
KJ797016 Peste-des-petits-ruminants virus strain TR/Biga/2011/blood nucleocapsid protein (N) gene partial cds.
LT882721 Small ruminant morbillivirus partial N gene for nucleocapsid isolate L81.

LT629277 Peste-des-pelit
JF969755 Peste-des-petits-

LT882727 Small ruminant morbillivirus partial N gene for nucleocapsid isolate V89.

virus partial r id (N) gene for RNA polymerase strain B2 isolate B2.

inants virus strain Kurdistan/2011 protein (N) gene partial cds.
KF478931 Peste-des-petits-ruminants virus isolate TR/NIGDE(Ulukisla)/2011/1223N nucleocapsid protein gene partial cds.
LT882728 Small ruminant morbillivirus partial N gene for nucleocapsid isolate N90.

KU325489 Peste-des-petits-ruminants virus isolate TR/ANTALYA/2015/PPRV/1545 nucleocapsid protein (N) gene partial cds.

—— KP313626 Peste-des-petits-ruminants virus isolate Kurdistan/5/2014 nucleoprotein (N) gene partial cds.

78

MG744255 Small ruminant morbillivirus isolate TRIKONYA(Cumra)/2017/Sheep fetus/2825 nucleocapsid protein (N) gene partial cds.
2017/Goat/2499
MG744250 Small ruminant morbillivirus isolate TR/NIGDE/2017/Sheep fetus/633 nucleocapsid protein (N) gene partial cds.
MH004285 Small ruminant morbillivirus strain SRMV/Lyh/UVAS/Pak/2015 nucleoprotein (NP) gene partial cds.
MHO004284 Small ruminant morbillivirus strain SRMV/Fbd/UVAS/Pak/2015 nucleoprotein (NP) gene partial cds.
KY967608 Small ruminant morbillivirus isolate SRMV/Lahore/UVAS/Pak/2015 complete genome.

KC152953 Peste-d

67| MG744251 Small ruminant morbillivirus isolate TR/IKONYA(:

id protein (N) gene partial cds.

72

petits-ruminants virus isolate Shiraz101 nucleocapsid gene partial cds.

DQ840187 Peste-des-petits-ruminants virus isolate 98/4 from Iran nucleoprotein (N) gene partial cds.
KJ508833.1 Peste-des-petits-ruminants virus isolate RLDL.PPR.Mym 3.N.2013 nucleoprotein gene partial cds

s5g( LT882723 Small ruminant morbillivirus partial N gene for nucleocapsid isolate P49.

@ 13-NP3
) KF992797 Peste-des-petits-ruminants virus isolate PPR/3/Kurdistan/2013 nucleocapsid (N) gene partial cds.
@ 19-NP3
% @ 20-NP3
51 KY550670 Peste-des-petits-ruminants virus isolate BH11/16-2 nucleocapsid gene partial cds.
4l KY434295.1 Small ruminant morbillivirus strain Xinjiang 2015-48 nucleoprotein (NP) gene partial cds

KY434294.1 Small ruminant morbillivirus strain Xinjiang 2015-47 nucleoprotein (NP) gene partial cds
KY434290.1 Small ruminant morbillivirus strain Xinjiang 2015-43 nucleoprotein (NP) gene partial cds
MG420999.1 Small ruminant morbillivirus isolate HBHA1710 N protein (N) gene partial cds

KY434289.1 Small ruminant morbillivirus strain Xinjiang 2015-42 nucleoprotein (NP) gene partial cds

KC534492 Peste-des-petit: virus isolate Shiraz1 nucleocapsid protein gene partial cds.

| |
0.02

MG744256 Small ruminant morbillivirus isolate TRIAKSARAY (Eskil)/2017/Sheep fetus/2831 nucleocapsid protein (N) gene partial cds.
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fusion protein (F) «(&l,s) ppr/Kurdistan/2012

«(4—a)Sungri/96 «(u_—a»)gene partial cds

Izatnagar/94 fusion protein gene complete cds
«(——»)PPRV-BIH-PAT-26/2012 (4— )

«(u——=)lzatnagar/94  complete  genome
Ol =)Saudi Arabia 1994 «(._»)PPRVPON
Pak  «(ok—.SL)Pakistan 1994 (g3 sn—w
(s SHKuwait 1999 (.S’ )Faisalabad/2010
(O ,—N5-F1 (ol ,—N4  fusion  protein
«(Ob—.S'L)SRMV/Layyah/UVAS/Pak/2015
(0k—.SL)SRMV/Faisalabad/UVAS/Pak/2015

PAK-Mzd1-07- «(0OkuSL)PAK-ICt-06-NARC2

PAK-Khb-08- (o S'LONARC6
PAK-Suk1-06- (o SLNARCY
PAK-KP1-06-(ol S'LNARC7

Pakistan F protein  «(OL—.S\)NARC3
Kurdistan sls 4 s 5 Jsl a2 = 55 (0lSTL)gene

Ol £)PPRV/FIKFU/HMG/Ryd «((31,-)2011

..\;:.Z\JJ\JSC-); ab g 5 (6 sr

Sledal Gty SLeMbl bl 4 ST o555 53
33 13dme (F a3 8 s F 05 sl JIps
T- Gl 4 s Juls Jgl als s adalin | s 4L
Xinjiang «( =) Xinjiang 2015-42 (01 ,=F1
«(—2)Xinjiang  2015-49 «(.—>)2015-48
Xinjiang  2015- «(,—=)Xinjiang 2015-50

clone «(olk.sy) clone SAH/PKO7( =)51
9- (0l ——DR22/10 (Ok—.5'L)FSD/PKO7
(ol ——N2  fusion  protein «(ol ,——HFL
(O _.SL)Pakistan/PPR/MMA49/2011

(65 32 Ol £)SaUCI Arabi 2004 (03,2 -F1

Agoat/YeniceCanakkale/Turkey/1001/2007
(&l ,—=)lraq 2000a (3! ,—s)lraq 2000 (=S ;)

Al/goat/Burhaniye-Balikesir-

(4 S 5)TURKEY/69/2006
(3, ¢)PPR/2/Kurdistan/2012

TR/KONYA(Kulu)/2015/Sheep
TR/IKARAMAN (a—5 )fetus/1874

(a5 5)(Ayranci)/2015/PPRV/1813
«(4S" 5)TRINIGDE(Ulukisla)a/2011/1223F
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®7-F1 1
KY434249.1 Small ruminant morbillivirus strain Xi

ang 2015-42 fusion protein (F) gene partial cds
66 | KY434255.1 Small ruminant morbillivirus strain ang 2015-48 fusion protein (F) gene partial cds
1 KY434256.1 Small ruminant morbillivirus strain Xinjiang 2015-49 fusion protein (F) gene partial cds
KY434257.1 Small ruminant morbillivirus strain Xinjiang 2015-50 fusion protein (F) gene partial cds
KY434258.1 Small ruminant morbillivirus strain Xinjiang 2015-51 fusion protein (F) gene partial cds

7 Peste-des-petit inants virus partial F gene for fusion protein genomic RNA clone SAH/PKO07.

| AM945963 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA clone FSD/PK07.
FN995204 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate R22/10.

“leor

JX443706 Peste-des-pelits-ruminants virus isolate 2 fusion protein (F) gene partial cds.

&1 KC191628 Peste-des-petits-ruminants virus isolate Pakistan/PPR/MM49/2011 fusion protein (F) gene partial cds.
®2.-F1

— FN995267 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Saudi Arabi 2004.

HM490002 Peste-des-petits-ruminants virus strain A goat/Yenice-Canakkale/Turkey/1001/2007 fusion protein (F) gene partial cds.
FN995438 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Irag 2000.

I~ FN995439 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Irag 2000a.

43 [— HM483510 Peste-des-petit:

virus strain A t/Burhaniye-B ir-TURKEY/69/2006 fusion protein (F) gene partial cds.
- KC292209 Peste-des-petits-ruminants virus isolate PPR/2/Kurdistan/2012 fusion protein (F) gene partial cds.
MG744225 Small ruminant morbillivirus isolate TR/IKONYA(Kulu)/2015/Sheep fetus/1874 fusion protein (F) gene partial cds.
KX781304 Small ruminant morbillivirus isolate TR/IKARAMAN (Ayranci)/2015/PPRV/1813 fusion protein (F) gene partial cds.
143| KF478924 Peste-des-petits-ruminants virus isolate TR/NIGDE(Ulukisla)/2011/1223F fusion protein gene partial cds.

KC252611 Peste-des-petits-ruminants virus isolate ppr/Kurdistan/2012 fusion protein (F) gene partial cds.

1
Lineage IV

EF641264.1 Peste-des-petits-ruminants virus fusion protein (F) gene partial cds

MH178113.1 Small ruminant morbillivirus strain Sungri/96 fusion protein gene complete cds

MH178112.1 Small ruminant morbillivirus strain Izatnagar/94 fusion protein gene complete cds
KX860000.1 Peste-des-petits-ruminants virus isolate PPRV-BIH-PAT-26/2012 fusion protein (F) gene partial cds
KR140086.1 Peste-des-petits-ruminants virus strain Izatnagar/94 complete genome
- AF344886.1 Peste-des-petits-ruminants virus isolate PPRVPON fusion protein (F) gene partial cds
FR667645 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Saudi Arabia 1994.
= FR667646 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Pakistan 1994.
JN009671 Peste-des-petits-ruminants virus isolate Pak Faisalabad/2010 fusion protein (F) gene partial cds.

FR667644 Peste-des-petits-ruminants virus partial F gene for fusion protein genomic RNA isolate Kuwait 1999.
63/ JX443708 Peste-des-petits-ruminants virus isolate 4 fusion protein (F) gene partial cds.
5| @ 5-F1

KY967610.1 Small ruminant morbillivirus isolate SRMV/Layyah/UVAS/Pak/2015 complete genome

31 KY967609.1 Small ruminant morbillivirus isolate SRMV/Faisalabad/UVAS/Pak/2015 complete genome
53 78 ~ GU980862 Peste-des-petits-ruminants virus isolate PAK-Ict-06-NARC2 fusion protein (F) gene partial cds.

{ GU980860.1 Peste-des-petits-ruminants virus isolate PAK-Mzd1-07-NARCS fusion protein (F) gene partial cds
GU980866 Peste-des-petits-ruminants virus isolate PAK-Khb-08-NARC9 fusion protein (F) gene partial cds.
GU980859 Peste-des-petits-ruminants virus isolate PAK-Suk1-06-NARC?7 fusion protein (F) gene partial cds.
GU980858.1 Peste-des-petits-ruminants virus isolate PAK-KP1-06-NARC3 fusion protein (F) gene partial cds

S

AYB823544.1 Peste-des-petits-ruminants virus from Pakistan F protein gene partial cds
— KF648287 Small ruminant morbillivirus strain Kurdistan 2011 fusion protein (F) gene complete cds.

100 L KY679138 Small ruminant morbillivirus isolate PPRV/F/KFU/HMG/Ryd fusion protein gene partial cds.
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Abstract

Peste des Petits Ruminants (PPR) is a highly contagious, fatal, and severe viral disease of
small ruminants. The causative agent is a morbillivirus, Peste des petitsruminants virus
(PPRV). This study was performed to detect and identify recently circulating PPR virus in
small ruminants in the Khorasan Razavi region in Iran.

A total of 100 samples(blood, spleen and lymph node) were collected from affected and dead
animals. All of the samples were positive with Reverse Transcriptase PCR for viral genome.
7 positive samples by RT-PCR were selected randomly for sequencing of the nucleoprotein
(N) gene and fusion gene (F), and genetically characterized phylogenetic analysis of PPR
virus strains. Four lineages of PPR virus have been identified based on sequence analysis of
the nucleoprotein (N) and fusion (F) gene all around the world. In this study Phylogenetic
trees were drawn up based on sequence of the N gene and gene. Both trees have two distinct
clusters, and all the detected strains are in the 4th lineage and are located in the first cluster
of each tree.
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