Hcnonb3oBanne n1Byxy0KycHbIX SNP-cucrem nist andpepenuunannu B cemeiictee CBUHBIE
NPH NPOBeJeHNHU Cy1e0H0-IKCIIePTHBIX HCCJIeJOBAHMMT

Kumnenp B.H.l, Psabnesa A.O.l, KotoBa C.A.l, Kypuna H.B.2, TI'aamxa A.I/I.z, L{p100BCKUi n.C.!
Ty «Hayuno-npaxmuuecxuii yeump I'ocyoapcmeennoco komumema cy0eOHbix SKChepmus
Pecnybonuxu benapycv», Munck, Pecnyonuka benapyce
’pPyIl «Hayuno-npaxmuuecxuii yenmp HAH Benapycu no scusomuogoocmsyy, Koouno,
Pecnybnuxa benapyce

Haubonee pacnpocTpaHeHHBIM OOBEKTOM, B OTHOLIEHMH KOTOPOTro (DUKCUPYIOTCS (PaKThI
HE3aKOHHOH OXOThI Ha Tepputopuu PecrmyOmmku bemapyce, siBiasiercss kabaH eBpomneickuid (Sus
scrofa scrofa). B To xe Bpems, B CTpaHE aKTHBHO BEAETCS pa3BEJCHHUE JIOMALIHUX CBUHEH
BBICOKOKQUeCTBEHHBIX  TOPOJA, B  OTHOIIEHWH KOTOPBIX  COBEPIIAIOTCS  MPECTYIUICHHUS
HUMYIIECTBEHHOI'O XapaKTepa, CBA3aHHbIE ¢ KpakaMH KUBOTHBIX WM MsiconpoaykToB. Hakoner, B
MUIIEBON MPOMBIIIICHHOCTH aKTyalbHBI BOMPOCH Pa3padOTKH COBPEMEHHBIX M BBICOKOTOYHBIX
METOJIMK HMPOBEPKHU COOTBETCTBUS MPOJYKIMU U, KaK CIEICTBUE, UCKIIOYEHUs MOILIEHHUYECTBA C
COCTaBOM W MCTHHHBIM IPOUCXOXKJICHHEM MsiCa M IPOAYKTOB ero nepepadorku (dapii, kondacs! u
ap.). Ha nanHbIil MOMEHT B 3KCIIEPTHOM MpakTUKE 3a/aya 1o JudQepeHnranuy JUKoro kabaHa ot
JOMallHE CBHHBM MOXET OBITh pelmieHa ¢ TIOMOIIbI0 aHajdW3a OJHOHYKJICOTHIHOTO
nonumopdusma (SNP) B 6enok-Koaupyomux reHax, NoauMoppu3M B KOTOPBIX HAIPSMYIO CBS3aH
¢ ¢enorurom xuBOTHBIX — MCIR, uaeHTuduKanmoHHbli HOMep B 0Oaze manHbix NCBI Gene
(http://www.ncbi.nlm.nih.gov/gene) 494018 (Fajardo V., 2007) u NR6A1 — 100038028 (Fontanesi
L.,2014).

Ilenp u 3agaum — OLEHUTH AUPPEPEeHIUPYIOUNI NOTEHIMAA MOJUMOP(HBIX BapUaHTOB
c.367G>A (MCIR), ¢.729G>A (MCIR) u 2.299084751 C/T (NR6AI) myist pemieHus: SKCIepTHON
3aJauu Mo pa3IMyeHHIo ocobeil nukoro kabana (Sus scrofa scrofa) u nomarineit cBUHbM (Sus crofa
domesticus) B Pecnybnuke bemapycs. B uccienoBanue ObLTM BKIIIOYEHBI CIEAYIOUIME TPYIIIBL:
BBIOOpKa 00pasoB OMOJOTHYECKOT0 MaTepuayia (yIIHas paKOBHHA WJIM MSICHAsl BBIPE3Ka) UKOTO
kabaHa oOmel uwncneHHocteio 719 mT. (B I'oMenbckol 0O0JACTH KOJNWYECTBO OTOOpPAHHBIX
00pa3noB AMKOro KabaHa coctaBuiio 67 mT., B MuHckoi 061. — 98, B Butebckoit 061, — 133, B
Morwunesckoit 061. — 141, B I'pognenckoit o6n. — 132, B Bbpecrckoit o6, — 148); BbiOOpKa
obpasnos /IHK momamneit ceunabn — 304 mmr. (50 — mopoasr «benopycckasi kpyrHas Oemnas», 53 —
«benopycckas macHas», 20 — «benopycckas uepHo-niectpas», 72 — «Jtopok», 54 — «Jlangpacy, 55
—«Hopkumpy). OmpeeneHne TeHOTHIA ObUTO IPOM3BEICHO C HCIONb30BaHHeM Meroxa IILIP-
[MJAP® (ucronp3oBaHbl TPU SHAOHYKIEa3bl pecTpukiuu — BspHI mis momumopdroro BapuaHTta
c.367_G>A (MCIR), BstUI — s ¢.729 G>A (MCIR) n Mspl — mnst 2.299084751 C>T (NR6AI).
[Touck 3HaYMMBIX KOMOWHAIMKA T€HOTUIIOB, CIIOCOOHBIX C BBICOKOW TOYHOCTH TU(PEpeHIIMPOBATH
QUKOro KabaHa OT JOMAIllHEW CBHHBHM, MPOBOJIWIM C UCIOJb30BaHHEeM mporpammbl MDR
(Multifactor-Dimensionality Reduction) (Ritchie M.D., 2001). Ha ocHoBaHuu pe3ynbpTaToB
TEHOTHMHUPOBaHUs TpexX moaumMopdHbIx BapuanTtoB: c¢.367 A/G (MCIR), ¢.729 A/G (MCIR) n
2.299084751 C/T (NR6AI), — B nByX BhIOOpKax — «Jlukuit kaban» (n=719) u «JlomamiHss CBUHbs»
(n=304), — c¢ wucnomp3oBanueM MDR-ananu3a ObUT TpPOBENEH CpPAaBHUTEIBHBIN aHAIU3
XapaKTepUCTHK Mojeield mo auddepeHnHanuy TUKoro kabaHa OT JoMaliHed cBuHbM. Ecnu
IPUHATh YPOBEHb JOIYCTUMBIX JIOXKHOOTPHLATENIBHBIX 3aKIIOUEHHUH (T.e. KOrja MPOUCX0XKICHHE
HEU3BECTHOTO 0oOpasia OyJeT OTHECEHO K JOMAallHEed CBUHBbE, B TO BpPeMs KaK OH MPHHAJICKHUT
nuKomy kabany) He Oonee 1,0%, To HanOoyiee ONTHMAIBHOM MO BPEMEHH CXEMOIl MpPOBEACHUS
SNP-reHoTunupoBanusi 00pa3loB K MaTepHalbHBIM 3aTpaTam OyneT moaens «c.367 A/G (MCIR) /
2.299084751 C/T (NR6AI)».

B pesynbrare, mpu HaMM4YMM CIEAYIOIUMX TeHeTHueckux mnpodmiei: g.299084751 CC
(NR6AI) / ¢.367 AG (MCIR); 2.299084751 CC (NR6AI) / ¢.367 GG (MCIR); g.299084751 TC
(NR6AI) / ¢.367 GG (MCIR), — mpouCcX0XIeHNE HEM3BECTHOTO 00pasiia ¢ TOYHOCTHIO HE MEHEee
99,99% (ypoBeHb craTucTHuecKoi 3HaUuMMOCTh p<0,01) TOMKHO OBITH OTHECEHO K TUKOMY KabaHy
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(Sus scrofa scrofa). Ilpm Hammumm reHetmueckux mnpodumieit: g.299084751 TT (NR6AI) /
c.367 AA (MCIR); g.299084751 TT (NR6AI) / c.367 GG (MCIR), — upoOUCXOXKIECHUE
HEM3BECTHOTO 00pa3la ¢ TOYHOCTBIO He MeHee 99,99% (ypoBeHb CTaTHCTHYECKOH 3HAYMMOCTH
p<0,01) nomxHO OBITH OTHECEHO K JoMaliHed cBuHbE (Sus scrofa domesticus). Ilpu Hanuuuu
IpYyTUX TEHeTWYeCKHX NpodwmiIel HOoKeH OBITh CleNaH BBIBOJ O HEBO3MOXXHOCTH JaTh
3aKJIIOYEHHE, UCIOJb3Ys TOJIbKO MeToabl SNP-reHoTHnupoBaHMs HO MpeAokeHHoH cxeme. s
TOYHOTO pPEUIeHHs 3a7aud 1o AuddepeHnraniuy IuKoro kabaHa W JOManiHed CBUHBH METOJOM
SNP-reHOTUIHPOBAaHUS HEOOXOJUMO OIpPENENIUTh T€HOTUI MO JABYM HOJIMMOP(HBIM BapHaHTaM:
c.367 _A/G (MCIR) n 2.299084751 C/T (NR6AI), — cOanaHnCcCupOBaHHAS TOYHOCTH MPEICKA3AHUS B
3TOM cllyyae cocTaBuUT He MeHee — 98,5% (p<0,001).

The use of two-locus SNP-systems for differentiation of species in the family of Swine in
conducting forensic expert examinations

Kipen V.N.!, Rabtsava A.A.!, Kotova S.A.!, Zhurina N.V.?, Gandzha A.1.%, Tsybovsky LS.!
IScientific and Practical Centre of the State Committee of Forensic Expertises, Minsk, Belarus
“Scientific and Practical Centre of the National Academy of Sciences on Animal Husbandry,
Zhodino, Belarus

The most common object of illegal hunting on the territory of Belarus is the European wild
boar (Sus scrofa scrofa). At the moment, in expert practice the task to differentiate wild boar from
domestic pigs can be solved through the analysis of single nucleotide polymorphism (SNP) in
MCIR and NR6A1 genes. The study included the following groups: «Wild boar» — total number 719
(in the Gomel region the number of samples of wild boar was 67, in Minsk reg. — 98, in Vitebsk
reg. — 133, in Mogilev reg. — 141, in Grodno reg. — 132, in Brest reg. — 148); «Domestic swine» —
304 (50 — to breed «Belarusian large white», 53 — «Belarusian meat», 20 — «Belarusian black-
motley», 72 — «Durocy, 54 — «Landrace», 55 — «Yorkshire»). Genotyping was performed using
PCR-RFLP (used three restriction enzymes — BspHI for the polymorphic variant c.367 G>A
(MCIR), BstUI — ¢.729 G>A (MCIR) and Mspl — 2.299084751 C>T (NR6AI). Search for
significant combinations of genotypes capable of high accuracy to differentiate wild boar from
domestic pig was carried out using the program MDR (Multifactor-Dimensionality Reduction) (M.
D. Ritchie, 2001).

In the presence of the following genetic profiles: g.299084751 CC (NR6AI) / ¢.367 _AG
(MCIR); g.299084751 _CC (NR6AI) / ¢.367 GG (MCIR); g.299084751 TC (NR6AI) / ¢.367_GG
(MCIR), — the origin of an unknown sample with an accuracy of not less than 99.99% (the level of
statistical significance p<0.01) should be assigned to the wild boar (Sus scrofa scrofa). In the
presence of genetic profiles: g.299084751 TT (NR6AI) / ¢.367 AA (MCIR); g.299084751 TT
(NR6AI) / ¢.367 GG (MCIR), — the origin of an unknown sample with an accuracy of not less than
99.99% (the level of statistical significance p<0.01) should be attributed to the domestic pig (Sus
scrofa domesticus). In the presence of other genetic profiles it must be concluded that it is
impossible to give an opinion using only methods of SNP genotyping by the proposed scheme.

For the exact solution for differentiation of wild boar and domestic swine by the method of
SNP genotyping is necessary to determine the genotype of two polymorphic variants: c.367 A/G
(MCIR) and g.299084751 C/T (NR6AI), is a balanced prediction accuracy in this case will be not
less than 98,5% (p<0.001).
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