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2. Improvement of African swine fever rapid diagnostics by molecular methods

Pedepar:

1. Adbpukanceka yyma cBuHeil (AUYC) o0 1ie TPaHCKOPAOHHE eMepKeHTHe BipyCHe KOHTario3He 3aXBOPIOBAHHS
IIOMAIITHIX Ta IUKWUX CBUHEH, rocTpa ¢popMa SIKOTO CIIpUYMHSIE 3arubess iHdikoBaHUX TBApUH Ha piBHi 100 %.
3axBOpIOBaHHS OIIMPEHE B KpaiHax AQpuku, €spony, Asii Ta Okeanii. Hapasi 3aco6iB j1ikyBaHHS Ta
3apeeCcTpPOBaHUX B YKpaiHi BakuuH npotu AUC Hemae, TOMY KJII0OYOBOIO JIAHKOK 60POTHOU i3 3aXBOPIOBAHHSM € 1OTO
mBHKa Ta eeKTUBHA AiarHoCcTHKa. Takox BimoMo, o y KpaiHax, e Bipyc 7o6pe BKOPiHUBCS, CIIOCTEPIra€ThCs
J10ro LMPKYJILis B IOMYJIALISIX JUKUX CBUHE, Y TOMY YUCIIi 1Je CTOCYEThCS CJ1a0KOBipYJIEHTHUX LITaMiB 30yJHUKA,
1110 HE CIIPUYMHSIOTH 3aru6esli iH(ikoBaHNX TBApHUH i MicJIg 3aXBOPIOBAHHS POOJISIT iX IIOKUTTEBUMU
BipycoHoOCisIMU. 3 OTJIs1y Ha BUIIeCKa3aHe, pO3pPO0Ka BITYM3HIHMX METOZIB NIiarTHOCTHKY € BayKJIMBUM 3aBIIaHHSM, a

IIPOBEJIEHHSI CKPUHIHTIOBUX OCJIiIPKEHb HEOOXiiHe 11 BCTAaHOBJIeHHS cuTyauii mono AYC y nomyssuii Aukux



CBUHeN Ha TepuTopii YKkpainu. Y guceprauiiiHiil po6oTi Ha MifcTaBi IPOBeIEHUX MOJIEKYJISIPHO-T€HETUYHUX,
MOJIEKYJISIPHO-610TEXHOJIOTIYHUX, CEPOJIOTIiUHUX, 6i0iHPOPMATUYHUX Ta CTATUCTUYHUX JAOCIIIIPKEHb BIOCKOHAIIEHO
cucremy ii 1a60paTOpPHOI [iarHOCTHKY 32 paxyHOK PO3pOOKU Ta BIIPOBA/IKEHHSI METOAUK BUsiBieHHs JJHK 36ynHuKa
Ha OCHOBI II0JIiIMEPa3HOi JIAHLIIOTOBOI peakllii, NeTIbOBOI i30TepMiuHOI amILIiikaliii Ta aHTUTIJ 10 HBOTO HA OCHOBI
iMyHO(EpPMEHTHOTO aHami3y. 3a BUKOPUCTAHHS eKcrpecyrouoi cucremu E. coli 6ys10 oTpumano 6 peKkoM6iHaHTHUX
nporeinis Bipycy AUC (p10, p32, p54, p54ATM, nirasa, snirazaAI3]]) Ta onTMMi30BaHO IIPOTOKOJIM iX
xpomarorpagiuyHoro ounieHHs. [y 6iykiB p54 Ta p32 N0Ka3aHO MO>KJIMBICTb iX BUKOPUCTAHHS 11715 JeTeKLii
aHTUTIN 10 30ynHuKa AUC y cupoBaTKax KpoBi cBUHEN 3a fonomorolo IQA Ta BectepH-6710Ty. OunieHuil 3a
IIPOTOKOJIOM COJII00isIi3alii 3a JOIIOMOTr 00 IeTePreHTiB PpeKOMOIHAaHTHUM BipyCHU 610K P32 € IPUAATHUM [1JIs
3aCTOCYBAHHS MOrO SIK aHTUTeHa 17151 TpoBeeHHs Henpsimoro IPA 3 meToro fgertekii anTuTin go Bipycy AUC. Moro
ONTHMAaJIbHA KOHLEHTPAllisg CKJIAZla€ 5 MKT /MJI, PO3BEeIEeHHS JOCTiIpKyBaHOi cupoBaTku — 1:100 Ta BTOpUHHUX
antutia — 1:10000. BHYTpIlIHbOCHCTEMHUI Ta MIXKCUCTEMHII KOe(]illieHTU BapiaTUBHOCTI OTPMMAHUX 32
IIOTIOMOT0I0 PO3pO0JIeHOI METOIUKY pe3yJIbTaTiB CTaHOBIATS 3,18 % Ta 7,59 % nJ1s1 no3uTuBHOI Ta 1,56 % 17,30 %
L7151 HEraTUBHOI CMPOBATOK BifoBinHO. Po3pobiieHa TecT-cucteMa Aj1s1 JeTeKlii reHeTUYHOro Martepiasny Bipycy
AYC metogom ITJIP y pexxumi peanbHoro yacy «Sui-DNA-test—ASF virus» 3pificHioe ammtidikaniio ¢pparmeHTa reHa
b6461 36ynHuka AYC, 3a6e3nedye OTpUMaHHs crieliiyHrK, TOYHUX i BiZTBOPIOBAaHUX pe3yJIbTaTiB i BusBIse 10
KOIIi# LIiJIbOBOTO reHa B 1 MKJI, 10 Bianosinae 20 Kormism Ha peakuio. CKOHCTPYMOBAaHMN Ha OCHOBI IIPOBELEHUX
6i0iH(pOpPMATUYHUX AOCIIIIPKEHD IO3UTUBHUI KOHTPOJIBHMI 3Pa30K Ha OCHOBI IJIA3MiZJHOTO BEKTOPY

pTZ57R /T_ASF 3i BctaBkoio reHa b646l1 poamipom 1763 11. H. KOZye OCiIOBHOCTI, SIKi € LiJIbOBUMU [J151 METO/IiB
netekuii THK Bipycy AUC, pexomeHnoBaHuX AJ1s1 BuKopucTtanHs BOO3T (knacuynoi I1JIP ta ITJIP y peanbHOMY
yaci). Pospobnena metoauka getekiii pparmenTa reHa c962r ipycy A4YC 3a 10IIOMOTOI0 NETIbOBOI i30T€pMiYHO]
amIutipikanii o3BosIsie NpOBOIUTHU e(PeKTUBHE BUsIBIEHH Bipycy AYC npotsirom 40 XB 3 imiToM geTekuii 10 Komii
11i1bOBOTO reHa B 1 MKJI JIOCTi/IKyBaHOTO 3pasKa. Ii crienudivHicTs 3a fOCTiPKEHHS TeTepoIoriyHuX i pedepeHTHUX
3paskiB JJHK Bipycy AUC cranoBuTb 100 %, a BHyTpilIHbOCHCTEMHUI KOoe(illieHT BapiaTUBHOCTI pe3ysbTaris — 1,81
%, 10 BiAIIOBila€ BUMOraM [0 NiarHOCTUYHUX TECTIB. 3aBISKU JIETKOCTI ITPOBEIEHHS, METOL, MOXKeE
BUKOPUCTOBYBATHUCS B 1A00OPATOPIisIX 3 0OMEKEHMMH PeCypcaMi i B OJIbOBUX YMOBAax. BiockoHaneHunii Hamu
CcI1oci6 Binbopy pOTOBOI pifMHY AMKUX CBUHEN Ha KaHAT 3 IPUMAaHKOI0 J103BOJIsSlE BUKOPUCTOBYBATU MOT0 y
II0JIbOBUX YMOBax. Po3pobsennii crioci6 getexuii reHa nd5 Sus scrofa 3a J0IIOMOroo NeTaboBOI i30TEPMiYHO]
ammi¢ikanii 403BONMB MigTBEPAUTH IPUHATEXKHICTh JUKUM CBUHAM 56 3i 101 3paska, 3i6panoro y 2020-2021 pp. Ha
TepuTtopii XapkiBcbkoi o67acTi, 3 sikux 15 3paskiB (26,7 %) micTuinu reHeTudHMi Matepiain 36ynauka AUC, mo

CBiJTYUTb IIPO BKOPIHEHHS BipyCy y MOMYJISLil TUKUX CBUHEN Y LILOMY PETiOHi.

2. African swine fever (ASF) is a transboundary emergent viral contagious disease of domestic pigs and wild boars.
An acute form of the disease causes up to 100 % mortality rate. ASF is spread in African, European, Asian, and
Pacific countries. Since there are neither registered and widely used vaccine nor treatment, diagnostics remains
one of the crucial issues for the disease control. It is also known that the virus circulates in wild boar populations
in the countries where the virus is well-established. It includes low virulent strains that do not cause death of
infected animals but make them lifelong virus carriers. Considering these facts, the development of domestic
diagnostic tools is an important task, whereas a screening study is essential for clarification of the ASF situation
among wild boars in Ukraine In the thesis, based on the molecular, biotechnological, genetic, serological,
bioinformatics and statistical studies, the system of ASF laboratory diagnosis was improved by developing and
implementing methods for detecting the pathogen DNA based on polymerase chain reaction, loop isothermal
amplification and antibodies to it based on enzyme-linked immunosorbent assay. Using the E. coli expression
system, 6 recombinant proteins of the ASF virus (ASFV) (p10, p32, p54, p54ATM, ligase, ligase ADBD) were obtained
and their chromatographic purification protocols were optimized. The possibility of using p54 and p32 proteins for
the detection of antibodies to the ASFV in swine sera using ELISA and Western blot was proved. The recombinant
protein p32 purified by the solubilization protocol using detergents is applicable as an antigen for indirect ELISA
for the detection of antibodies to ASFV. Its optimal concentration is 5 pg/ml, dilution of the test serum is 1:100 and
secondary antibodies is 1:10000. The intra-assay and inter-assay coefficients of variability of the results obtained



using the developed assay are 3.18% and 7.59% for positive and 1.56% and 7.30% for negative sera, respectively. The
developed kit for detection of ASF virus genetic material by qPCR, ‘Sui-DNA-test-ASF virus’, amplifies the b6461
gene fragment of the ASFV, provides specific, accurate and reproducible results and detects 10 copies of the target
gene in 1 pl, which corresponds to 20 copies per reaction. A positive control sample based on the plasmid vector
pTZ57R /T_ASF with the insertion of the 1763 bp region of b6461 gene encodes sequences that are targeted for the
methods of detecting ASF virus DNA recommended by WHO (conventional and qPCR). The developed assay for
detecting the c962r gene fragment of the ASFV using loop-mediated isothermal amplification allows for the
effective detection of the pathogen within 40 minutes with a detection limit of 10 copies of the target gene in 1 uL
of the test sample. Its specificity while testing heterologous and reference samples of ASF virus DNA is 100%, and
the intra-assay coefficient of variation is 1.81%, which meets the requirements for diagnostic tests. Due to its easy
implementation, the assay can be used in laboratories with limited resources and under field conditions. The
improved method of oral fluid sampling from wild boars using a rope in a bait can be applied under field
conditions. The developed method of detecting the nd5 gene of Sus scrofa using loop isothermal amplification
allowed confirming that 56 out of 101 oral fluids samples collected in 2020-2021 in Kharkiv oblast belonged to wild
boars, of which 15 samples (26.7%) contained genetic material of the ASF virus, indicating that the virus is
established in the wild boar population in this region.
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Micue3HaxoaKeHHS: By [Tymkinceka, 6yn. 83, Xapkis, XapkiBcbkuii p-H., 61023, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Kosbuuk OsieHa BosogumupiBHa

2. Olena Kolchyk

KBastidikamis: k. ser. u., crapumit HayKoBuii CiBpoGiTHYK, 16.00.08
Imentudikarop ORCID ID: 000-0003-0497-2512
JoparkoBa indpopmamnist:

ITloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMil HAYKOBUIA LEHTP "[HCTUTYT

€KCIIEPUMEHTAJILHOI i KJIIHIYHOI BETEPUHAPHOI MEAULIMHN"

Kopg 3a €IPIIOY: 00497087

Micue3Haxoa>KeHHS: By [Tymkinceka, 6yn. 83, Xapkis, Xapkiscbkuii p-H., 61023, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI



Biacue IIpizBume Im's [10-6aTbKOBI Pynenko €pren Boogumuposuy
rOJIOBH pagu

BnacHe IlpizBume Im's I10-6aTbKOBI Pynenko €pren Bosogumuposud
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY KiT Mapuna IOpiiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




