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TEHETCKH JIUBEP3UTET OP®5 TEHA BUPYCA PENPOJIYKTUBHOT
1 PECIIUPATOPHOT CHHJIPOMA CBUIbA THII 1
0J1 2012 JI0 2022 TOJIMHE

Boxumap Capuh?, Becna Munuhesuh!, Bpanucnas Kypembymmh?,
Hemama Jesnumuposuh?!, bojan Munosarosuh?, Jenena Makcumosuh 3opuh?,
Ormen Creanuesnh?

! Hayunu uncturyt 3a Berepunapctso Cpouje, beorpan, Cpbuja
2 JlenapTMaH 3a BeTepuHapcKy Meauuuny Ilossonpuspensor daxynrerea YHusepsurer Hosu Can, CpOuja
* Ayrop 3a KopecnoHeHuujy: bozidar.savic@nivs.rs

Kparak cagpixaj

PenpomyKTHBHY M peCITUPATOPHH CHHIAPOM cBHEba (eHrit. Porcine Reproductive and Respiratory
Syndrome — PRRS), je xoHTarno3Ha BHpycHa adeKidja CBHIba KOja TPEHYTHO MpPEACTaBIba
€KOHOMCKH Haj3HauajHHje MH(QEKTHBHO 000JbEHE CBUMbA, CHIEMHYHO y MHOTUM 3eMJbaMa y
CBETYy yKJbyuyjyud u Hairy 3emsby. PRRS je y3pokoBaH ca BHpycOM penpOJyKTHBHOT U
peciupaTopHOr cuHApoMma cBHba (eHrit. Porcine Reproductive and Respiratory Syndrome Virus
— PRRSV), a ¢ kpaja 90-ux rommHa mpomnutor Beka, Kama je o0oJpeHme MO TPBH MYT
JWjarHOCTHKOBAHO Y HAIIOj 3€MJbH, ITOCTOJU PEJATHBHO OTPAaHMYEH OpOj eMHMIEMHOIOIIKUX
CTyadja oBOI 000JbEHa M MOJIEKYJIApHUX HCTPaXHMBama OBOI BHpYCa KOjH LUPKYJIHILY Y
nomnyJanuju cBuma. Onucana cy nsa reHoruna PRRSV: tun-1 wnu EBponicku tun (Lelystad -
nporotun) u tamn-2 win Amepunuku tan (VR-2332 — npototun). Ox HepaBHo, PRRSV tun-1 u
THI-2 cy KiIacu(pUKOBaHH Kao JBe 3aceOHe BpcTe yHyTap poxa Betaarterivirus m To kao
Betaarterivirus suid 1 (PRRSV1) u Betaarterivirus suid 2 (PRRSV2). V okBupy renotuna 1
(PRRSV1) ce pazmukyjy 4 renercke muaHAje (moarumna) (1, 2, 3 u 4) y koje ¢y cBpCTaHH U30JIaTH
BUpYCa NOPEKJIOM M3 pa3iMuuTHX reorpadckux perunona Epone. Yayrap monrumnosa 1 u 3, ce
mudepenunpajy kiactepu 1A-1I" u 3A-3I" nok nmoaTHn 2 YMHM jeIMHCTBEHA TPpyIIa U3oaTa, 6e3
neduHucanux kiactepa. Y Hamoj 3emsbd, PRRS je 610 mckibyunBO y3pOKOBaH TeHOTHUIIOM |
(PRRSV1), mehytum, 2022 roaure, nerekroBad je U renotui 2 Bupyca (PRRSV2), Ha dapmu
KOja je BpIIuIa yBO3 CBHba 3 EBporicke yHHje. AHAIN30M reHOMa OBOT BUpYCa j€ yCTaHOBJHEHO
Jla je HajCIMYHHUjH T3B. BaKIMHAIHHM-cojeBuMa (vaccine-like strain), omHocHo na je Bupyc
HajBepoOBaTHUje NOpekioM u3 BakuuHe (MLV PRRSV2 BakuuHa) koja je ymnorpeOsbeHa 3a
uMyHH3aLujy cBumba npotuB PRRSV2 y 3emsbn u3Bo3HunM. L{ub oBOr ncTpakuBam je 6o 1a
ce yCTaHOBU reHeTcku nuBep3uteT uzosiata PRRSV1 nopekiiom ca papmu cBumba 13 Hallle 3eMibe
y nepuoxy on 2012 mo 2022 romune. Y Ty CBpXY, H3BPIICHO je ceKBeHIUpame 36 OP®5 reHa
m3onata PRRSVI1 kopumhemem Canrep merone, koje cy moroMm mopeleHe W aHaIM3HpaHe
3ajeqHo ca 106 cexBennm OP®5 rena PRRSV1 u3 renerckux nunmja 1, 2 1 3, Koje pemnpe3eHTyjy
KOMIUIETaH CIIeKTap TeHETCKOT TUBEP3UTETa OBUX MOATHIIOBA (cekBeHIle kiactepa 1A-1T7, 3A-
3I' v nuHMje 2), IPUMEHOM pa3IMuUTHX MOJyJa ca npeaeuHUCaHnM apaMeTapuma y OKBUpPY
codrBepckux makera CLC — MainWorkbench u Mega X. Tlpukyrbene cekpHene OP®S rena cy
nerioHoBane y ,,NCBI“ 6a3u OmomHpopMaTmiykmx mnojaraka. OHUIOrEHETCKOM aHAIU30M je
yCTaHOBJbEHO Aa ¢y c¢BuU u3onatu PRRSV1 nerexroBanu y nepuoony ox 2012 no 2022 rogune y
HaIlloj 3eMJbH IPYIIUCAHU Y JIBa MTOJTHIIA, OAHOCHO noaTHn 1 u 3. Y okBupy nmHHje 1, ce Hanasn
7 n3omata u TO: 2 M3onara y xKinacrepy 1A, 2 y xnmacrepy 1B, 2 y xnacrepy 1/] u jenan uzonar y
knactepy 1®. YV oxBupy mmaHje 2, 29 cexBeHuu je rpymucano y kmactep 31, Jlobujenu
pe3ynaTatu mpelcTaBibajy BakHe nHpopmanuje 3a Oyayhe enumemuononike anammse PRRSV1
nHpekyje ykpydyjyhn yrBphrBame MoBe3aHOCTH OJJHOCHO CpoiHOCTH u3Mel)y u3oara Bupyca,
nopehere HOBHX CEKBEHIIM Ca CEKBEHIaMa MOPEKJIOM OJ BaKIMHAIHUX COjeBa BHpYyca,
Pa3JIMKOBabe BaKI[MHAIHKUX OJ ,,AUBJBHX * COjeBa BUpYCa U YTBphHUBamE ,,yHOCA™ HOBHX BHpYyCa
y nonynanujy. OBaKBa enuIeMHUOJIOIIKA UCTPaXKHUBabha TpeOa HCKOPUCTUTH 33 YCTAaHOBJHABAHE
KPUTUYHHX Ta4yaka y OMOCUTYPHOCHUM Mepama Ha KOHKPETHUM (papMama, Te UMIUIEMEHTHPATH
oxarosapajyhe npomene kako 6u ce PRRSV nnbexmmja yenemno npeBeHnpana 1 KOHTPOIHUCAIa.
Kibyune peun: PRRSV, OP®5 gen, reHeTcKu IUBEP3UTET

3axBasanna: OBaj paj je AeTMMHUYHO MOApKaH (PMHAHCHjCKUM cpeacTBUMa MUHKCTapCcTBa HAyKe, TEXHOJIOLIKOT
pasBoja u nHoBarwja PeryGmmke Cp6uje 3a 2024 roauty, 6poj yrosopa: 451-03-66/2024-03/200030.
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GENETIC DIVERSITY OF THE ORF5 GENE OF TYPE 1 PORCINE
REPRODUCTIVE AND RESPIRATORY SYNDROME VIRUS IN SERBIA
FROM 2012 TO 2022

Bozidar Savi¢'?", Vesna Mili¢evi¢', Branislav Kureljusi¢?, Nemanja Jezdimirovié?,
Bojan Milovanovi¢!, Jelena Maksimovié¢ Zori¢!, Ognjen Stevancevié?

1 Scientific Institute of Veterinary Medicine of Serbia, JBelgrade, Serbia.
2 Department of Veterinary Medicine, Agriculture Faculty, University of Novi Sad, Novi Sad, Serbia
* Corresponding author: bozidar.savic@nivs.rs

Summary

Porcine Reproductive and Respiratory Syndrome (PRRS) is a contagious viral disease
of swine that currently represents the most economically significant infectious disease
of pigs, endemic in many countries worldwide, including Serbia. PRRS is caused by the
Porcine Reproductive and Respiratory Syndrome Virus (PRRSV). Since the late 1990s,
when the disease was first diagnosed in the Serbia, there have been only few
epidemiological and molecular studies on circulating PPRS-viruses. Two genotypes of
PRRSV have been described: type 1 or European type (prototype Lelystad) and type 2
or American type (prototype VR-2332). Recently, PRRSV type 1 and type 2 have been
classified as two separate species within the genus Betaarterivirus, namely
Betaarterivirus suid 1 (PRRSV1) and Betaarterivirus suid 2 (PRRSV2). Within
genotype 1 (PRRSV1), four genetic lineages (subtypes) (1, 2, 3, and 4) have been
distinguished, in which isolates from different geographic regions of Europe are
classified. Within subtypes 1 and 3, clusters 1A-1G and 3A-3G are further differentiated,
while subtype 2 consists of a unique group of isolates, without defined clusters. In Serbia,
PRRS was exclusively caused by genotype 1 (PRRSV1); however, in 2022, a genotype
2 (PRRSV2) was detected on a farm that imported pigs from the European Union.
Genome analysis of this virus revealed its similarity to vaccine-like strains, indicating
that the virus most likely originated from a vaccine (MLV PRRSV2 vaccine) used for
immunization against PRRSV2 in the exporting country.

The aim of this study was to establish the genetic diversity of PRRSV1 isolates
originating from pig farms in Serbia from 2012 to 2022. For this purpose, sequencing of
36 ORF5 gene of PRRSV1 was performed using the Sanger method, which were then
compared and analyzed together with 106 ORF5 gene sequences of PRRSV1 from
genetic lineages 1, 2, and 3, representing the full range of genetic diversity of this
subtype (sequences from 1A-1G, 3A-3G clusters, and lineage 2), by using different
modules with predefined parameters within the software packages CLC -
MainWorkbench and Mega X. The obtained ORF5 gene sequences were deposited in the
NCBI database. Phylogenetic analysis revealed that all PRRSV1 isolates detected in the
Serbia from 2012 to 2022 were grouped into two subtypes, subtype 1 and 3. Within
lineage 1, there were 7 isolates: 2 in cluster 1A, 2 in cluster 1B, 2 in cluster 1D, and one
isolate in cluster 1F. Within lineage 2, 29 sequences were grouped in cluster 3C.

The obtained results provide important information for future epidemiological studies of
PRRSV1 infection, including the relatedness between isolates, comparing new obtianed
sequences with sequences originating from vaccine strains, differentiating vaccine
strains from "wild" strains, and determining the introduction of new strains into the
population. Such epidemiological studies can be used for find critical points in the
biosecurity on the given farms and implement changes in the others to prevent and
control PRRSV infection.

Key words: PRRSV, ORF5 gene, genetic diversity
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