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DEVELOPMENT AND TESTING OF MONITORING SYSTEM FOR DETECTION OF CONTAMINATED
BIOLOGICAL ODJECTS BY SALMONELLA

Gerilovych A.P., Glebova K.V, Arefjev V.L.
National Scientific Center «Institute of Experimental and Clinical Veterinary Medicine, Kharkov

Development and practical studying of the test system based on the polymerase chain reaction
for detection of any member from the Salmonella genus and the most common serological types under
veterinary laboratory practice. Studying of biological objects concerning its contamination by the most common
serological variants of Salmonella.

Materials _and Methods. For the monitoring of biological samples manufacturing feeds for birds
of different ages and feed additives (n=240) were analyzed. For development and testing of monitoring systems
bacteriological and molecular diagnostic methods based on polymerase chain reaction were used.

Results. Proposed test system, based on PCR, includes genus-specific oligonucleotides as well as five
pairs of species-specific primers to identify members of the genus Salmonella. The scheme of monitoring
of presence of Salmonella genetic material in biological objects with the typing of the five most clinically
important Salmonella was proposed. The approbation of the proposed system was done. The presence of
genetic material of Salmonella was confirmed in five of the seven test material types. Four genotypes
of Salmonella were detected and isolated. The studying of the samples by conventional bacteriological methods
confirmed the results that were obtained using the PCR.

Conclusions. Scheme of monitoring studies using PCR test system that can simultaneously conduct
genotyping major clinically relevant species of Salmonella was proposed and tested. It has been found that the
sensitivity and specificity of this test system is equal to the results of bacteriological studies.
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TPAHCKOPOOHHUX BIPYCHUX IH®EKLUIN TBAPUH

CnupunpgoHos B. I',, lweHko J1. M., MenbHuuyk C. O.
HauioHanbHui yHiBepcuteT Biopecypcis Ta NPUPOAOKOPUCTYBAHHA YKpaiHu
YkpaiHcbka nabopatopis skocTi Ta 6e3nekn npoaykuii AlK, m. Kuis, e-mail: spyrydonov@ukr.net

PospobneHo diaezHocmu4Hi mecmu Ha ocHosi [1/IP y peanbHoMy 4aci Onsi 0emekuil HyKneiHosux
kucriom 36y0HuKie 6rnymaHay, agpukaHCbKOli 4ymu ceuHeli ma xeopobu LlImanneHbepes y 6ionoeiyHomy
mamepiani. [lposedeHo onmumisauito ymoe amnnicikauii.  [ocnidxeHo aHamimuyHy crneyugidyHicms
ma Jyymrnuegicme 3arnporoHo8aHuUx mecmie.

KnroyoBi cnoBa: 6nyTtaHr, adpukaHcbka 4Yyma CBuHeW, xBopoba LmanneHGepr, nonimepasHa
naHulroea peaklis B pearnibHOMy 4aci.

TpaHckopaoHHi xBopobu (Transboundary Animal Diseases)— ue xBopobu, ki MawTb KNo4yoBe
3Ha4YeHHA O eKOHOMiKM, TOpriBmfi Ta npoAoBosfb4Yoi 6e3nekn OaraTbox KpaiH CBiTY, 34aTHI 4O LUMPOKOro
TPaHCKOPOOHHOIO MOLUMPEHHS B enigeMiyHMx Maclutabax, BUKMIMKaKTb BUCOKY NeTanbHICTb CNPUNHATANBUX
TBapwvH, a 6opoTbba 3 HUMKU BUMarae CrinbHUX 3yCunb AEKiNbKOX KpaiH [4].

CborogHi Baxnuee 3HaYeHHSA ANS Hawoi gepkaBu mae adpukaHcbka vyyma ceBuHen (AYC), ockinbku
BMNadKM 3axBOPIOBaHHS peecTpyloTbcs B Pocincbkin Pepepadii nobnusy yKpaiHCbKO-pOCIMCHKOro KOPAOHY.
AdbpukaHcbka Yyma ceuHer (Pestis africana suum, xBopo6a MoOHTromepi) — BUCOKOKOHTario3He 3axBOPHOBAHHS
CcBUHen 3 netanbHicTio 97-100 %. Buknukaetbcs 3axsoptoBaHHA OHK-BMicHMM Bipycom poamHu Asfarviridae.
B3aHeceHHs 36yaHvka AYC y GnarononyyHi KpaiHM po3rnsigaeTbcsa SK couianbHa W eKOHOMIYHa KaTacTpoda.
Lle noB’si3aHO 3 BEMMYE3HUMWN EKOHOMIYHMMU 30MTKaMu, CIPUYMHEHNMN eNi300TIElD, SKi CKnagatoTbes i3 3aboto
BCiX CBMHEW B €Mi300TUYHMX BOrHULLIAX, NPOBEAEHHAM BETEPUHAPHO-CaHITApHNX | KapaHTUHHKX 3axogis [1, 11].

Baxnuee 3HayeHHs Mae i Take 3axXBOPHOBaHHS sik 6nytaHr (Bluetongue, kaTapanbHa nnxomaHka oBelp,
KCUHIA A3UK», peoBipyCcHa iH(ekuis oBeupb), TpaHCMiCMBHA iH(EKUiS CBINCBKUX | AWKUX XYNHUX TBaApWH,
LLIO XapaKTepmn3yeTbCs JIMXOMAHKOI, HEKPO30OM CMM30BOI 0OOMOHKM TPaBHOMO KaHany, AUCTPOodieto CKeneTHNX
M'a3iB. 3asBuyanm OGnyTaHr MPOSBNSAETbCA Y BUMMSAAI €Mi300Til i3 OXOMNMEHHAM 3HaYHOI KifbKOCTI MOronis’s
3 netanbHicTio 8o 90 %. 36yaHukom 3axBoptoBaHHsa € PHK-BmicHWMi Bipyc poanHu Reoviridae, poay Orbivirus.
BnyTtaHr peectpytoTb y pagi kpaiH €Bponencbkoro Coto3y, 30kpema, y lMonblyi, WO CTaHOBUTb MOTEHLINHY
Hebe3neky Ans Hawoi gepxasu [2, 3, 9, 10].

OfHMM 3 ManoBMBYEHMX 3aXBOPOBaHb, SIKe Hapasi 3yMOBMWIIO BBEAEHHS 3anobiKHUX 3aX0AiB NPAKTUYHO
no Bci €Bponi, € xsopoba LLmanneHbepr, Bnepwe BusasneHa B HimeyuunHi y MonoyHux kopis BniTky 2011 poky.
BctaHoBNEHO, WO BUMKIMKAETbCA 3axBoptoBaHHA PHK-BmicHuM Bipycom poguHu Bunyaviridae, pogy
Ortobunyavirus, ceporpynu Simbu [5, 6].
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[nsa ycix TpaHCKOpAOHHMX 3axBoptoBaHb MikHapoaHum EnisooTnyHum Bropo po3pobneHi npoTokonm
nabopaTopHOi AiarHOCTMKU, SKi peKOMEeHOOoBaHi Ansi MPaKTUYHOrO BUKOPUCTaHHA. Cepepn MeTofiB AiarHOCTUKU
BaXNvMBe MiCLe HaneXuTb MOJSIEKYNSHO-TEHETUYHMM MeTodaM, 3 SIKMX HandacTile BUKOPUCTOBYETLCS
nonimepasHa nadutoroBa peakuia (MJIP). Hanpuknag, came T[1JIP BMKOPUCTOBYETbCA pedepeHCHUMMN
nabopatopiamu  ana  giarHocTMkM  Ta nigTBepaxeHHs AYC, ockinbkM MeTon [O03BONMSIE  BUSABNATU
Ak remagcopbytodi, Tak i remHeagcopOytodi wtammu  Bipycy AYC [7]. Apgna  giarHOCTUKM  XBOpoGwU
Wmannen6epr MJIP € eguHum Ha cborogHi meTogoM igeHTudpikauii Bipycy B nabopaTopHux ymoBax [5].
B YkpaiHi Hemae BiTUM3HAHMX TecTiB Ans igeHTudikauii 36yaHukiB TpaHCKopAoHHMX xBopob metozom [P,
a BpaxoBylo4M nepesarn MeToay Ang WBNAKOI Ta TOYHOI AiarHOCTUKM HeOBXiAHICTb iX oyeBuaHa.

MeTtolo Hawoi pobotn 6yno po3pobutn Tectn Ha ocHoi [MJIP i3 geTekuielo B peanbHOMY uYaci
ans igeHTudikauii HykneiHoBMx kucnoT 36yaHukiB AYC, 6nytaHry Ta xsopobu LLimanneH6epr.

Martepiann Ta wMetoau. [locnigXeHHs NpoBOAMNW Yy  BiAdiNni  MONEKyNnspHO-AiarHOCTUYHNX
aocnigkeHb YKpaiHcbkoi nabopatopii sikocTi Ta 6e3nekn npoaykuii AlNK. Matepianom pgocnigkeHHs 6ynu
3paskm kpoBi BPX, wo mictunm Bipyc 6nytaHry 6 ta 8 cepoTtuny, HagaHi degepanbHUM HayKOBO-OOCHIOHUM
iHCTUTYTOM 300pOB’A TBapuH iM. Ppuapuxa Jledpdnepa, (HimeuwunHa); OHK Bipycy adprkaHCbKOi YyMn CBUHEN,
reHotun | (VP72), HagaHa EkcnepuvmeHTaneHum iHCTUTYTOM 300npodinaktukm (Mepyoxa, Itania), PHK Bipycy
WmanneHn6epr (ID Vet, ®paHuis).

OHK i PHK i3 kniHiyHOro matepiany metogom copbuii Ha SiO2, srigHo meTtoauku Boom et al. [8].
HykneoTuaHy nocnigoBHICTb NparMepiB i hyopecUeHTHMX 30HAIB 6yno nigibpaHo i3 BUKOPUCTaHHSAM nporpamm
Primer Express (Applied Biosystems).

AmnnidpikaLito 34incHIOBanNn B pexnmi peanbHoro 4yacy Ha npunagi ABI PRISM SDS 7000 (Applied
Biosystems) i Ha npunaai CFX96 Real-Time System (BIO-RAD).

TemnepatypHui pexnm gns getekuii JHK 36yaHmuka AYC BkntoyaBs: aktueauito OHK nonimepasun — 5 xB
3a TemnepaTtypu 94 °C, Ta 40 umkniB amnnidikadii, ski Bknoyanu geHatypauito OHK (20 cek. 3a t=95 °C),
BignantoBaHHA npanmepiB (30 cek. 3a t=55 °C) Ta enoHrauito naxutoris HK (30 cek. 3a t=72 °C).

Onsa peTekuii 36ygHMka xBopobu LWmanneH6epr npoogunu opgHoctaginHy PT-IJP, TemnepaTypHuii
pexum S€KOI BKIOYaB: 3BOPOTHY TpaHckpunuito 40 xB 3a t=37 °C, aktuBauito OHK nonimepasu — 10 xB
3a t=94 °C T1a 40 umknis amnnidikauii, ki Bknovanm geHatypauito OHK (20 cek. 3a t=95 °C), BignantoBaHHs
npanmepis (30 cek. 3a t=55 °C) Ta enonrauito naHutorisa AHK (30 cek. 3a t=72 °C).

Ons petekuii 36yaHmka 6nytaHry BukopuctoByBanu asoctaginHy IMJIP 3 npoBegeHHAM gpyroi ctagii
B PEXUMI peanbHOro 4vacy. TemnepaTypHui npodine Ans NepLlioi cTafii BKNoYaB: 3BOPOTHY TPaHCKpUMUito
40 xB 3a t=37 °C, aktuBauito OHK nonimepasn — 10 xB 3a t=94°C i 40 umknis amnnidikauii, sKi Bkro4anm
aeHatypadito AHK (20 cek. 3a t=95 °C), BignantoBaHHsa npanmepis (20 cek. 3a t=58 °C) Ta enoHrauito naHutoris
OHK (20 cek. 3a t=72°C). Ons gpyroi ctagii MNJIP TemnepaTypHuiA pexum BKkMo4daB: aktusauito OHK
nonimepasun — 5 xB 3a t=94 °C ta 40 uumknis amnnidpikadii, ki Bknoyanu geHatypauio OHK (20 cek. 3a t=95 °C),
BignantoBaHHs npanmepis (20 cek. 3a t°=58 °C) ta enoHrauito naHutorie AHK (30 cek. 3a t=72 °C).

Mnasmigny OHK gna ouiHkM 4yTnNMBOCTI 3anpOnoOHOBaHUX TECTiB OTpMMyBanM 3a [JOMOMOrow
KNoHyBaHHA cneumndivyHux npogykTie MJIP y nna3migHun Bektop pJET1.2 i3 BukopuctaHHam Habopy CloneJET
PCR Cloning Kit (Thermo Scientific) 3rigHo iHCTpyKLii BUpOBGHUKa.

AHania pesynbTaTiB 3A4iMICHIOBaNM 3a [OMNOMOrol nporpaMHoro 3abesnedeHHs ABI Prism 7000
Vs. 1.2.3.

Pe3ynbTatn gocnimxeHHA. [Ansa aetekuii HyKNeiHOBMX KUCNOT 30yAHMKIB BKa3aHUX 3axBOPOBaHb Oyno
06paHo [iNsHKY reHy HyKNneonpoTeiHy KOXHOrO i3 HUX 3rigHo 3 pekoMmeHgauismu MixxHapoaHOro enisooTUYHOro
6iopo (MEB) [10, 11]. Wo6 nonepeoutM OTpMMaHHSA NCEBAOHEraTUBHMX pe3ynbTaTiB i KOHTPOMO SKOCTI
Ta KiNbKOCTi BUAINEHMX HYKNEIHOBMX KUCIOT Oyno nigibpaHo npanmepw Ans getekuii cneundiyHoro Ansa ccasuis
reHy. HykneoTugHa nocnigoBHiCTb NparMepiB i pnyopecLeHTHUX 30HAIB HaBedeHa y Tabn. 1.

Tabnuusa 1 — HykneoTugHa nNOCMIQOBHICTL NpaviMepiB i PryopecUeHTHUX 30HAIB Ans  UiNboBUX
nocnigoBHOCTEN Ta pedhepPeHTHUX reHiB

HykneotngHa nocninoBHicTb
MiweHb
For Rev Probe
Bipyc AUC gcagggcaagggtatactga ctctgatgagggctcttgct FAM—tcatchg:g;igcattcatga—
Bipyc GnyTaHry aacatcagtggggattacgc cgatcgtacattgcctcctt FAM-caccaé:a%g:]Lgacttgcagt-
Bipyc xBopobu gacccagaaaatcaccgaaa ctttcgggctttgttagcag FAM-ctgcagcagttcggtatcaa-
LLimanneH6epr BHQ1
PedhepeHTHMI rex ggcttctggctectttaage ccactttcttggtcacagca JOE—aaaag%cggiagaagaccc—

Ona ontumisadii MJIP Bu3Hayanu onTumansHy TemnepaTypy BignanioBaHHA npanMepis, KOHLEHTpaLio
npanmMepis i GryopecueHTHNX 30HAIB, ONTUMarbHY KOHUEHTpaLito Xnopuay MarHito.

[na BCTaAHOBMEHHSA aHaniTUYHOI cneundiyHOCTi po3pobneHnx TecTiB Oyno nNpoBeAeHO AOCTiAKEHHSI
bionoriyHoro martepiany, Wo MiCTUB 36yQHUKIB iHLWMX XBOPOO (Tabn. 2).

31



BETEPUHAPHA MEQWULIMHA eunyck 99, 2014 p.

Tabnuusa 2 — BusHavyeHHs aHaniTU4HOI cneumgivyHOCTi 3anponoHOBaHUX AiarHOCTUYHUX TECTIB

Ha6ip ans
Habip ans ineHTudikauii HaGip ans ineHTudikauii iaeHTMdikauii PHK
Ne BionoriuHuii maTepian OHK Bipycy AYC PHK Bipycy 6nyTtaHry Bipycy XB.
LLimanneH6epr
3HaueHHsA Ct (kanan FAM)
1 [HK Bipycy A4C 21,45 H/A H/p
KpoB CBWHi, XBOPOI Ha penpoayKTUBHO-
2 pecnipaTopHMIN CUHOPOM CBUHEN - H/O H/O
(PPCC)

KpoB CcBUWHi XBOPOI Ha xramigios - H/Ao H/Ao
4 KpoB cBuWHi xBopoi Ha KMC - H/o H/Ao
5 Kpos BPX, Lo mictutb Bipyc bnyTaHry 6 Wi 163 )

cepotuty
6 Kpos BPX, Lo mictuth Bipyc bnyTaHry 8 Wi 14.6 }
cepotuty
7 Kpos BPX iHikoBaHOi Bipycom nenkosy H/A - -
8 Kpos BPX xBopoi Ha xnamigio3 H/g - -
9 3MMBM i3 POTOBOI NOPOXKHUHN BPX W } }
XBOPOI Ha iHPEKUiNHNIA prHOTPaxeiT A

10 PHK Bipycy xBopobwu LLmanneH6epr H/A - 22,4

lMpumimka: H/g — He gocnigxysanm

Ak BuOHO i3 npeactaBneHux y Tabnuui 2 paHux, NEepexpecHuMx 4Yu  HecneuudiyHux peakuin
He Bigmivyanocs. [opaTkoBo cneumdiyHicTe aHanisy ans igeHtudikauii Bipycy AYC 6yno nigTBepaXeHo
LUMAXOM CEKBEHYBaHHSA MPOAYKTIB amnnidikaLii (4aHi He HaBedeHi) Ta NOPIBHSAHHSA OTPUMaHUX HYKNEOTUOHUX
nocnigosHocten i3 6asot gaHux NCBI (National Center for Biotechnology Information). Y pesynbtari
nigTBepgxeHo reHotun | (VP72).

OuiHKy 4yTNUBOCTI 3anpoMOHOBAHWX METOAMK MPOBOAMIM LUMSIXOM MOCTaHOBKM cepii po3BedeHb
nnasmigHux OHK, aki mictunun doparmeHTu HykneiHoBUx KMcnotT 36yaHuka (puc. 1).

Daliafina Sl

m -

LUunknbi

I_ Norapugrauyeck.an Wrkan

Puc 1. Kpusi amnnicdikauii oTpymaHi npu noctaHoBui po3segeHb nnasmigHoi OHK (A — 1000 konin,
B— 100 xonii, C— 10 konin); 1. Tect ana igeHTudikauii Bipycy AYC. 2. Tect ansa igeHTudikauii Bipycy
onytanry. 3. Tect ansa igeHTndikadii Bipycy xsopobu LLimanneH6epr.
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BcTaHoBNEHO, WO 3a AOMOMOroK 3anpornoHOBaHMX TECTIB MOXHa BUSABMTU 30yaHMKaA Ha piBHi 10 konin
reHOMHWX eKBiBareHTIB.

BucHoBku. 3anponoHoBaHi Tectn Ha ocHoBi 1P y peanbHOoMy 4aci ans ineHTudikauii Bipycy AYC,
onytaHry ta xsopobu LUmanneHbepr € cneundiyHNMKN Ta BUCOKOYYTIMBMMU, LLO [O3BOMISE PEKOMEHAyBaTU
X Yy NpakTuKy BeTepUHApHMX nabopaTopin ANng WBMAKOI Ta TOYHOI AiarHOCTUKN TPaHCKOPAOHHNX 3aXBOPHOBaHb,
CMPUYNHEHMX BKa3aHUMN 30yaHUKaMN.

Cnucok nimepamypu

1. AdopukaHckas yyma ceuHeri / B. H. CiopuH, A. A. CamyineHko, b. B. ConoBbés, [u ap.] // BupycHble 60ne3Hun XUBOTHbIX. —
M. : BHUTWUBI, 1998. — C. 770-787.

2. EnisootnyHa cutyauis wopo 6nytaHry B cymixkHMX 3 YkpaiHoto kpaiHax / B. C. BinokoHb, B. T. Cterniii, B. |. CTteueHko
[TaiH.] // BeTepuHapHa meamumHa Ykpaiiu. — 2009. — Ne 8. — C. 11-13.

3. Motoupbkuin, M.K. BnytaHr (Febris Catarrhalis) / M. K. Motoupkuin, A. |. TioTioH // BeTepuHapHa MeguumHa YkpaiHn. —
2013. — Ne 3. — C. 22-25.

4, Cnuncok M3b 1 TpaHcrpaHuyHble MHEKLMM XUBOTHBIX [MoHorpadms] / B. B. Makapos, B. A. I'py6ein, K. H. 'pysges, O. L.
CyxapeB. — Bnagnmup : dIBY «BHUN3XK», 2012. — 162 c.

5. New Orthobunyavirus detected in cattle in Germany : [Information of the Friedrich-Loeffler-Institut]. — Greifswald,
2011 (11). - 3 p.

6. Hoffmann, B. Novel Orthobunyavirus in Cattle, Europe, 2011 / B. Hoffmann, M. Scheuch, D. Hoper // Emerging Infectious
Diseases. — 2012. — V. 18 (3). — P. 469-471.

7. Preclinical diagnosis of African swine fever in contact-exposed swine by a real-time PCR assay / L. Zsak, M.V. Borca, G.R.
Risatti, [et. al] // Journal of clinical microbiology. — 2005 (1). — V. 43. — P. 112-119.

8. Rapid and Simple Method for Purification of Nucleic Acids / R. Boom, C. Sol, M. Salimans [et al.] // Journal of clinical
microbiology. — 1990 (3). — V. 28. — P. 495-503.

9. Development and initial evaluation of a real-time RT-PCR assay to detect bluetongue virus genome segment 1 / A. E.
Shawa, P. Monaghana, H. O. Alparb [et al.] // Journal of Virological Methods. — 2007 (11). — V. 145 (2). — P. 115-126.

10. World Organization for Animal Health [OIE] : Manual of diagnostic tests and vaccines : Chapter 2.1.3. Bluetongue (NB :
Version adopted in May 2009). [Electronic Resource]. — Paris : OIE, 2013. Pexum pgoctyny
http://www.oie.int/en/international-standard-setting/terrestrial-manual/access-online/

11. World Organization for Animal Health [OIE] : Manual of diagnostic tests and vaccines : Chapter 2.8.1. African swine fever
(NB : Version adopted in May 2012). [Electronic Resource]. — Paris : OIE, 2013. Pexwum pgoctyny
http://www.oie.int/en/international-standard-setting/terrestrial-manual/access-online/

REAL-TIME POLYMERASE CHAIN REACTION TO IDENTIFY A PATHOGEN
OF TRANSBOUNDARY DISEASES

Spyrydonov V.G., Ishchenko L.M., Melnychuk S.D.
National University of Life and Environmental Sciences of Ukraine
Ukrainian Laboratory of Quality and Safety of Agricultural Products, Kiev.

The aim of our work was to develop a diagnostic system based on real-time PCR to identify nucleic
acids of pathogens of African swine fever (ASF), Bluetongue and Schmallenberg disease.

Material studies were cattle blood samples containing bluetongue virus serotype 6 and 8, DNA of ASF
virus genotype I. (VP72) and RNA virus Schmallenberg. DNA and RNA from clinical material was isolated
by sorption on SiO2, according to the procedure of Boom et al. Amplifications were performed on a 7000 ABI
PRISM SDS (Applied Biosystems).

Results. For the detection of nucleic acids of pathogens of these diseases was designed primer pars
and fluorogenic probes to the region of their nucleoprotein genes. To prevent false negative results, as well
as for monitoring the quality and quantity allocated nucleic acids was selected primer pars and fluorogenic
probes for detecting a specific gene for pigs (identification of the causative agent of ASF) and specific
for ruminants (identification of pathogens and disease Bluetongue Schmallenberg). The optimization
of amplification conditions for each desease was carried out. The sensitivity of each test was about 10 copies
of genome equivalents (minimum dilution of the plasmid DNA fragment containing the viral nucleic acid to which
the amplification curves obtained with a satisfactory confidence level). Non-specific or cross- amplification in the
evaluation of analytical specificity of the diagnostic system for identification of ASF virus we used pathogens
of porcine respiratory and reproductive syndrome virus, classical swine fever, and chlamydia. As well
as for identification of Bluetongue virus we utilize pathogens of bovine enzootic leukosis, chlamydia and
infectious bovine rhinotracheitis. No cross specificity was found.

Conclusion. Developed diagnostic kits, based on real-time PCR for identification of ASF virus,
Bluetongue and Schmallenberg disease are specific and highly sensitive, which makes them effective in the
practice of veterinary laboratories for rapid and accurate diagnosis of diseases caused by these pathogens.

Keywords: Bluetongue, African swine fever, Schmallenberg disease, real time polymerase chain
reaction.
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