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AHHomayus

Paspaboman evicokouyscmeumenvroili U cneyuduunbii me-
Moo UdeHMUPUKAUUU NAMO2EHH020 NPUOHHO20 Oenka. Yema-
HOB71eHO, MO PPaKyUY 6000PACBOPUMBIX OENKOB 208A0UHDL
U NAA3MbL KPOBU CeNlbCKOXO03LCINBEHHBIX HUBOMHbIX T6ITIOMCS
HOPMATIbHOIMU NPUOHHbIMU OenKaMU KPYNHO20 P02armozo cKo-
ma. BuvipasHusarue nocrnedosamenvHocmeli 2eHa namozeHHozo
U HOPMATLHO20 NPUOHHO20 Genka Ovisaries, NOKA3an0, YMo HyK-
sleomudHvle nocnedosamenvrocmu PrP* u PrP sensiomcst uden-
muuHbIMU. BolbpaHo MmbluuHoe MOHOKTOHANbHOE AHMUMEINO
I5B3. Ilocmpoena cunmemuueckas nocned08amenvHOCMb, Ou-
Hoti 194 n.H., nonyuenHas cayuaiinvim obpazom (IJHK-xsocm).
Cosdannas nocnedosamenvHOCMy U NOCIE008AMENLHOCHU 6a3bl
dannvix eomonoz06 He umeiom. K cunmesuposannomy JJHK-x60-
cmy nodobpanvi 2 npaiimepa pasmepamu 20 n.H. IlonyuenHole
aKCHepUMeHmManvHole 0aHHble YKA3bI8AOM HA MO, YO NPU UC-
nonvsosanuu npatimepos AGTCAGTCCTTGGCCTCCTT (neso-
20) u CAGTTTCGATCCTCCTCCAG (npasoeo) amnauguxayuro
cnedyem nposooumnv no credyrouieil cxeme: npedsapumenvHas
denamypavust, 95°C, 60 cexyno, 1 yukn; denamypavusi, 95 °C,
30 cexyno, 30 yuxnos; omxcue, 56°C, 60 cexyno, 30 yuknos;
anoneavust, 72 °C, 30 cexyno, 30 yuknos, 0ONOIHUMENLHAS TIOH-
eauus 6 meuenue 1 yuxna npodomiumenvHocmoto 600 cexyHo.
Yemanoenena onmumanvHAs KOHUEHMPAUUS KOMNOHEHI 06
peakyuonnoil cmecu 0nst nposedenust IILIP. Iloomeepscoera vi-
COKASL CneuuPUUHOCb PA3pabomanHoll mecm-cucmemol 1 OnU-
20HYKIEOMUOHDIX NPALiIMEPOS nymem I/1eKmpodopemuHeckoeo
pasdeneHust 06pA3U06 MACHO20 PAPuLd, COOEPIAU4E20 NaAMoeH-
HbLil NPUOHHDLTL 6e/10K, a MaK#e nymem cPasHUMenbHO20 AHAIU-
3a pesynvmarmoe onpedeneHus NAmMozeHHO20 NPUOHHO20 benKa,
nonyuenHvlx ¢ nomougvto IIIJP-mecm-cucmemor u VIPA-cucme-
mot «TeSeE™».

BBenenne

[Ipy MCIONMB30BaHMM MSCHOTO M IOOGOYHOTO CHIPbS
BO3MOXXHO OOHapy)XeHMe I'PYII 3a00jIeBaHMII, XapaKTe-
PpU3YIOLMXCA TPOTPeCcCUPYIOMUM MTOPayKEHMEM pasiny-
HBIX OT/I€/IOB HEPBHOI CHCTEMBI I IMEIOIINX HEOOBITHBII
reHeTMYeCKMI MeXaHM3M BO3HUKHOBEHUS U pa3Butu,
TaK Ha3bIBa€MbIX ITPMIOHHDBIX 3a6OHeBaHI/I]7L

KOHTPOTIB KadyecTBa MACHOTO ChIpbA B 9TOM aCIIEKTE
ABJISIETCSI HOBOIL, OBICTPO pas3BMBaIOLIENicss 06IacThIO
610MeIUIMHCKIX UCCTIEeTOBaHMIL, KOTOpasi B MOCTeTHIE
rofbl Iprobpena BaKHOe HAYIHO-IPAKTUYECKOE 3Ha-
yenue [1].
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Abstract

Highly sensitive and specific method for identification of pathogen-
ic prion protein was developed. It was found that the water-soluble
fractions of beef proteins and plasma proteins of farm animals are
normal prion proteins in cattle. Aligning gene sequences of patho-
genic and normal prion protein of sheep (Ovis aries) revealed that
the nucleotide sequences of PrP° and PrP* are identical. Murine
monoclonal antibody 15B3 was selected. Synthetic sequence of
194 bps was randomly produced (DNA-tail). The produced sequence
and the database sequences have no homologues. Two primer of
20 bps were selected for synthesized DNA-tail. The experimental
data indicate that by using AGTCAGTCCTTGGCCTCCTT (left)
and CAGTTTCGATCCTCCTCCAG (right) primers the amplifi-
cation should be performed as follows: pre-denaturation, 95 °C,
60 seconds, 1 cycle; denaturation, 95 °C, 30 seconds, 30 cycles; an-
nealing, 56 °C, 60 seconds, 30 cycles; elongation, 72 °C, 30 sec-
onds, 30 cycles, additional elongation, 1 cycle, 600 seconds. The
optimum concentration of reaction mixture components for PCR
was established. High specificity of the developed test system and
oligonucleotide primers was confirmed by electrophoretic separa-
tion of ground beef samples containing pathogenic prion protein,
as well as by comparative analysis of the results of pathogenic prion
protein determination. These results were obtained using PCR test
system and TeSeE™ ELISA system.

Introduction

Meat and secondary raw materials may be infected with
pathogens inducing a group of diseases characterized by
progressive destruction of different parts of the nervous
system and possessing an unusual genetic mechanism of
occurrence and development, i.e. so-called prion diseases.

In this respect, meat raw materials quality control is a
new rapidly developing field of biomedical research, which
has acquired great scientific and practical significance in
recent years [1].

Prevention of prion diseases is based on the control
and rejection of infected meat products or other products
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[TpodunakTiika NPUOHHBIX OO/ME3HEl OCHOBBIBAETCSA
Ha KOHTPOJIe ¥ HeTOIYIeHNM B IIMIY MHUIMPOBAHHbIX
MACHBIX IPOAYKTOB WIM APYIMX HPOAYKTOB y6os. ITo-
3TOMY YCOBEpIIEHCTBOBaHME U Pa3paboTKa 4yBCTBUTE/b-
HBIX, CHEIMPUIHBIX M SKCIIPECCHBIX METOJ0B MAEHTI M-
Kal[UJ MaTOT€HHOJ (OPMBI IPMOHHOTO GeNKa ABIAITCA
aKTYya/IbHOU IIPO6/IeMOI.

[lenpio pabOThI AB/IAETCA CO3JAHME BBICOKOUYBCTBU-
TE/IBHOTO METOZA MCHTUMKAINY MaTOTeHHO (HOpPMBI
IIPUOHHOTO OerKa.

Marepuanbl 1 METOMbI

I anammsa nocnegosarenpHocTelt JHK, kxopupyto-
meit cuHTe3 reHa PRNP npronHoro 6eKa, UCIO/Ib30Ba-
mm 6asy ganHbix NCBI, i nocrpoenns ¢uioreHeTnde-
CKOTO JlepeBa MCIIONb30BaHA KOMIIbIOTEPHAs IPOrpaMma
«CrustalW», mombop mnpaiiMepoB [yid aMIUIMUKAIIN
criennpMYecKUX MOC/Ie0BATE/IbHOCTEl TATOTeHHOTO IIPY-
OHHOTO 0ejKa MPOBOAWIM C MOMOIIbI0 mporpamMm: «NSBI
Blast2», «Primer3 Output». VccnegoBannsa ocymiecTsiie-
HBI B COOTBETCTBMU C TPeOOBaHMAMY HOPMATMBHO-TEX-
Hyudeckoi pokymenrtamyu (FOCT P 52833-2007(M1CO
22174:2005) u MY 1.3.1794-03 «Opranusaryst paboTsl Ipu
nccneposanyax MeroroM IIIP marepuana, MH@)MuMPOBaH—
Horo Mukpoopranuamamu I-1I rpynm naroreHHOCTI» ).

PesynpraTsl u 06CcyXKeHme

YcTaHOB/IEHO, YTO (paKIMM BOJOPACTBOPUMBIX Oer-
KOB TOBSIAVHBI U I/Ia3Mbl KPOBU C€TbCKOXO035/ICTBEHHDIX
JKVIBOTHBIX SIB/IIIOTCS. HOPMa/IbHBIMY TIPMOHHBIMMU OeKa-
MU KPYIIHOTO POTaToro cKora [2].

VccnepoBano pasHoo6pasue B crpoenuu rena PRNP
IPUOHHOTO Oe/IKa y pasJIMYHBIX IpefCTaBUTeNIell KpyIl-
HOTO POraToro CKOTa A7A BBIABIEHUS BHYTPUBUIOBBIX
pasnuyuit B HOCIeA0BAaTeIbHOCTY 3TOTO T'eéHa M BO3MOXK-
HOCTU UCIIO/Ib30BaHMUs Pe3yNIbTaTOB JAHHOTO MCCTIEN0Ba-
HUA TIPU MOJIEKY/LIPHOI WUIeHTU(PUKAINN HaTOTeHHOTO
IPUOHHOTO 0e/IKa, KOHCTPYMPOBAHMM YHUBEPCATbHBIX
mpaitMepos jyist amrdukaryy reaa PRNP.

[l Toro, YTOOBI HAT/LAIHEE OLIEHUTD CTEIIeHb SBOJIIOLIN-
OHHOTO POJICTBA MOC/IEIOBATeNbHOCTEll IIPYOHHOTO OerlKa,
B KoMIbioTepHOIT Tiporpamme «CrustalW» 6b110 mocTpoeHo
¢duoreHeTIIeCKOE JIepeBO, IPEICTAaBICHHOE HA PUCYHKe 1.

IIpoBeneHO BbIpaBHUBaHME IOCAELOBATEIbHOCTEN
reHa IATOreHHOTO ¥ HOPMAaJIbHOIO IPUOHHOTO Oenka
Ovisaries, mpefcTaBIeHHOEe HAa PUCYHKe 2, KOTOpoe II0-
Ka3aJlo, YTO HYK/JIEOTU[HbIE IOC/IeNOBaTeNbHOCTU PrpPe
1 PrP* aBnsoTcsa ugeHTUYHbIMMA.

[IpoBeneHHDINT (PUIOTeHETUIECKUIT aHAIN3 IIOATBEP-
VT, 9TO IIOCTIefIOBATEIbHOCTY I'eHa IIPMOHHOTO OeKa AB-
JAIOTCA BeCbMa KOHCEPBATMBHBIMU U pa3IN4aloTCsA NNUIIb
KOHpoOpMaIell ¥ CBSA3aHHON C Hell YCTOMYMBOCTBIO
K IIPOTEO/IN3Y.

910 He no3sonAeT BbIOpaTh [JHK-MuiIeHs 13 mpnoH-
HBIX IIOC/IeOBAaTe/IbHOCTEN /A MOC/IeNyIoLero aHaansa
¢ momoipio ITIIP.
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of slaughter. Therefore, improvement and development of
sensitive, specific and rapid methods for identifying patho-
genic forms of prion protein is an urgent problem.

The objective of this work was to develop a highly sen-
sitive method for identification of the pathogenic form of
the prion protein.

Materials and methods

To establish the DNA sequences coding the PRNP prion
protein gene, the NCBI database was used; to construct phy-
logenetic tree, Crustal W software was used; the selection of
primers for amplification of specific sequences of a patho-
genic prion protein was performed using NSBI Blast2 and
Primer3 Output software. Studies were carried out in accor-
dance with the requirements of regulative documentation
(GOST R 52833-2007 (ISO 22174: 2005) and MU 1.3.1794-03
«Work organization in studies using PCR material infected
with microorganisms of I-II pathogenicity groups»).

Results and discussion

It was found that the water-soluble fractions of beef
proteins and plasma proteins of farm animals are normal
prion proteins in cattle [2].

The diversity in sequence of PRNP prion protein gene in
various representatives of cattle was studied to detect intra-
specific differences in the sequence of this gene and the pos-
sibility of using the results of this study in molecular identi-
fication of the pathogenic prion protein and development of
all-purpose primers for amplification of PRNP gene.

In order to more clearly assess the degree of evolution-
ary congeniality of prion protein sequences, the CrustalW
software was used to construct the phylogenetic tree pre-
sented in Figure 1.

The sequence alignment of pathogenic and normal
prion protein genes of Ovis aries was carried out, which
showed that the nucleotide sequence of PrPc and PrP* are
identical; the results are represented in Figure 2.

The conducted phylogenetic analysis confirmed that
the prion protein gene sequences are highly conservative
and differ only in conformation and related resistance to
proteolysis.

4il119483801B0s
0il5412548080s
11541255088ubalus
1il54125464Syncerus
4il119514499Capra
—Fﬁlmﬁﬁﬁmmm:agus

iIBO1609510vis
Bil27733849Equus
—| Lunwsusﬁmm
gil1104890835us

i1308194928Homo
1il158714095Cermis
0il50442285Cervis
4736977 18Rangifer
EEUTWZZMIH
0i50442321Capreolus
L— i30442307Alces

Figure 1. The phylogenetic tree of PRNP prion protein gene sequences
Puc. 1. OunoreHeruyeckoe [epeBO IOCIELOBATENbHOCTENl IeHa
PRNP npuonHoro 6enka
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gi|341942290PrPsc GGGTCAAGGTGGTAGCCACAGTCAGTGGAACAAGCCCAGTAAGCCAAAAACCAACATGAA
gi|47028553PrP -GGTCAAGGTGGTAGCCACAGTCAGTGGAACAAGCCCAGTAAGCCAAAAACCAACATGAA
Kok K ok & ok k ok K ok kK ok ok k ko ko k ok ok ok k ok ok ok ok % ok ko ko ko k ok ok ok ok k ok k ko ok ok ok ko k ok ok ok ok ok ok &
GCATGTGGCAGGAGCTGCTGCAGCTGGAGCAGTGGTAGGGGGCCTTGGTGGCTACATGCT
GCATGTGGCAGGAGCTGCTGCAGCTGGAGCAGTGGTAGGGGGCCTTGGTGGCTACATGCT
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GGGAAGTGCCATGAGCAGGCCTCTTATACATTTTGGCAATGACTATGAGGACCGTTACTA
GGGAAGTGCCATGAGCAGGCCTCTTATACATTTTGGCAATGACTATGAGGACCGTTACTA
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TCGTGAAAACATGTACCGTTACCCCAACCAAGTGTACTACAGACCAGTGGATCAGTATAG
TCGTGAAAACATGTACCGTTACCCCAACCAAGTGTACTACAGACCAGTGGATCAGTATAG
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gi|341942290PrPsc AACCAGAACAACTTTGTGCATGACTGTGTCAACACCACAGTCAAGCAACACACAGTCAC 300

gi|47028553PrP TAACCAGAACAACTTTGTGCATGACTGTGTCAACATCACAGTCAAGCTACACACAGTCAC
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Figure 2. The alignment of nucleotide sequences of normal PrPc and pathogenic PrP* prion protein of Ovis aries
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Puc. 2. BeipaBHMBaHMe HYKIEOTUHBIX HOCTefoBarenbHOCTell reHa PRNP HopmanbHoro PrPe u marorennoro PrP*mpuonnoro 6enka Ovisaries

[TosToMy B ZaHHOM cTy4ae Oblla BhIOpaHa pasHOBUA-
HocTh IIIJP — Merton mMmyno-IIIIP B peanpHOM BpeMe-
HY JJIA BeTeKLUY MH(QEKIVOHHBIX IPUOHHBIX O€/IKOB, ITie
monekyny JTHK mcnonbsyroT B KadecTBe MapKepa.

B xope aHanmu3a 6bUI0 BBIOPAHO MBIIIHOE MOHOKJIO-
HazmbHOe aHTUTeNo 15B3 (kommaumu «Prionics»), KOTO-
poe TMOoIy4eHO ¢ NMOMOLIBI0 3-X pa3INYHBIX ITOCIEf0Ba-
TenbHOCTe (ammToma) mentupga PrP demoseka: 15b3-1
BK/IIOYaeT B ce0s1 aMUHOKMCIOTHbIe oOcTaTky 142-148
GSDYEDR(YY); 15b3-2 ocratkn 162-170 YYRPVDQYS;
15b3-3 ocrarkn 214-226 CITQYQRESQAYY (pucyHok 3).

Kommnanmeit «Prionics» skcnepuMeHTanbHO yCTaHOB-
JleHo, 4T0 15B3 pearupyert ¢ marorenHpiMu PrPnpunonamn

gi|56180813Sus

It is not possible to select DNA target out of prion se-
quences for further analysis by PCR.

Therefore, in this case, modified PCR was selected —
the real-time immuno-PCR technique for detection of in-
fectious prion protein, where the DNA molecule was used
as a marker.

During the analysis, 15B3 murine monoclonal antibody
was chosen (by Rrionics), which was obtained using 3 dif-
ferent sequences (epitopes) of human PrP peptide: 15b3-1
includes amino acid residues 142-148 GSDYEDR(YY);
15b3-2 includes amino acid residues 162-170 YYRPVDQYS;
15b3-3 includes amino acid residues 214-226 CITQYQR-
ESQAYY (Figure 3).
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gi|34334038Bos MKHVAGAAAAGAVVGGLGGYMLGSAMSRPLIHFGSDYEDRYYRENMHRYPNQVYYRPVDQ
gil|89160954Homo MKHMAGAAAAGAVVGGLGGYMLGSAMSRPITHEFGSDYE DRYYRENMHRYPNQVYYRP-

Figure 3. The amino acid sequence of PRNP prion protein gene
Puc. 3. AMMHOKMCTIOTHAS OCTe0BaTebHOCTh reHa PRNPpronHoro 6emka
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Table 1. Parameters of primers | Ta6mia 1 — Ilapamerpsi npaiivepos
Length, bps |

Type of the primer | Start position, bps |

B + CG, % t,°C Sequence | ITocemoBaTenbHOCTH
upg npaitvepa  CraproBas mo3uuus, IL.H [InuHa, I.H. m
Left | JTeBbuit 41 55 20 60.25 AGTCAGTCCTTGGCCTCCTT
Right | IIpaebrit 193 55 20 59.80 CAGTTTCGATCCTCCTCCAG
Table 2. Scheme of amplification | Ta6. 2. Cxema nposepenns amndukanun
0 . Temperature, °C | Duration, s | Number of cycles |
peration | Omepamta Temnepartypa, °C IIpopo/KUTeTbHOCTD, € KonnyecTBo [uKnoB
Ypa, pon > o

Pre-denaturation | IIpexsapurenbHast seHaTypamys 95 60 1
Denaturation | lenarypanys 95 30

Annealing | OTxur 56 60 30
Elongation | 9monramms 72 30

Elongation | dmonranus 72 600 1

Ye/I0BeKa, KPYITHOTO POraTOro CKOTA, OBIIBI, OTIEH S, MBIIIN
U XOMsIKa, HO He pearupyeT ¢ HopMaabHbIMK PrPC mpuo-
Hamu. IToatomy 15B3 MOXKeT MCIIONIb30BaTbCA B KadeCTBe
HeTeKTUPYIOIIero aHTUTeNa A/A HaIbHENIIero aHaansa.

IlocTpoena cuHTeTMYeCKasgs TIOCIEJOBATEIbHOCTD,
JIMHOI 194 TILH., TIONy4eHHas C/IyYaliHBIM 06pasoM
(JHK-xBocT). AHamus B GenBank ¢ momouipio mporpam-
mbl «BLAST» mokasaj, 4To CO3JaHHas IIOC/IeNOBATEIb-
HOCTb ¥ IIOC/Ie[OBATeIbHOCTY 6a3bl JaHHBIX TOMOJIOIOB
He nmeloT. K cunresuposannomy JJHK-xBocty nogo6pa-
HBI 2 npaiimepa pasmepamn 20 1L.H.

C momornpio mporpammbl «Primer3» momobpaHsr ma-
paMeTpbl I COOTBETCTBYIOLIVX IpaiiMepoB (Tabnuia 1).

ITony4yeHHblE SKCIEpUMMEHTA/lbHbIE [AHHBIE YyKa-
3bIBAIOT Ha TO, YTO HpM MNCIONb30BaHUM IIpaliMe-
poB  AGTCAGTCCTTGGCCTCCTT  (nmeBoro) m

CAGTTTCGATCCTCCTCCAG (mpaBoro) ammangu-
KaIlMio CjIefjyeT IPOBOAUTH IO CXeMe, IpefCTaBIeHHOI
B Tabmu1e 2.

[na mombopa ONTMMAIBHOTO COCTaBa PEaKI[MOHHON
cmecn TTLIP 66Ut Mcrionb3oBaH HAOOP A1 ONTUMM3ALNN
ITIP — «PCROptimizationKitII» pupmsr «Sigma».

B xope pab6otel 6pum ampobuposansl 10 OydepHbIX
CHCTeM, KOTOpble pas3/Inyaayich KOHIEHTpalyell XI0pu-
croro Kanus u BemnunHoit pH. Cocras 6ydepHbIX cucteM
HpuBefeH B Tabmuiie 3.

ITo 3aBepmennio Hapa6oTku kIHK nomyyennsle mpo-
ObI IeTeKTUPOBaIU 37eKTpodope3oM B 2%-HOM arapos-
HOM Trerte, mpurotosreHHoM Ha TBE 6Oydepe B mpucyrt-
CTBUU OpOMMCTOrO 3TuUAMA. IlonydeHHbIe pe3y/IbTaThl
IIpeJCTaB/IeHbl HA PUCYHKeE 4.

VI3 mony4YeHHBIX pe3yNbTaTOB C/IeAyeT, YTO IPU KC-
nonb3oBaHuy 6ydepHsIx cucteM Ne6, 7 u 10 He Ipoucxo-
T amiuinukanyuu ¢parmenta. IIpu mcronb3oBaHum
ocTanbHBIX O6ydepHbIx cucteM (Ne 1, 2, 3,4, 5, 8 1 9) Hapa-
6arpiBaercs [ILIP-nponykT pasmepom 153 1.H., IpefcTaB-
JIEHHDBIVI Ha PUCYHKe 3.15 ApKMMM ¥ YeTKMMU II0JI0OCAMMU.
CyliecTBeHHBIX Pas3Inyumil Ipy UCHIONb30BaHUM Oydep-
HbIX cucteM (Nel, 2, 3, 4, 5, 8 ' 9) He HaOmIOmaeTCA.

YdauTbiBasi BBIIENIPYBefjeHHbIe (PAaKThbl, ObUIM IMPUHSI-
TBI Clefytomye KoMnoHeHTol I11]P-peakuumu B KOHIIEHT-
pauusax, ykasaHHBIX B Tabnuiie 4.
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The Rrionics company experimentally established that
15B3 reacts with pathogenic PrP* prions of human, cattle,
sheep, deer, mouse and hamster but does not react with
normal PrP¢ prions. Therefore, 15B3 may be used as detec-
tion antibody for further analysis.

The synthetic sequence of 194 bps was randomly pro-
duced (DNA-tail). GenBank analysis using the BLAST
software showed that the produced sequence and database
sequences have no homologues. Two primer of 20 bps were
selected for synthesized DNA-tail.

Parameters for the respective primers were selected us-
ing Primer3 software (Table 1).

The experimental data indicate that, by using
AGTCAGTCCTTGGCCTCCTT (left) and CAGTTTC-
GATCCTCCTCCAG (right) primers, amplification should
be performed according to the scheme presented in Table 2.

The kit for optimization of PCR, PCROptimization-
KitII by Sigma company, was used for the selection of the
optimal composition of the PCR reaction mixture.

During the work, 10 buffer systems were tested, which
varied in concentration of potassium chloride and in
pH level. The composition of buffer systems is given in
Table 3.

Upon completion of cDNA production, the obtained
samples were detected by electrophoresis in 2% agarose gel
prepared with TBE buffer in the presence of ethidium bro-
mide. The results are shown in Figure 4.

The results show that, by using the buffer systems No. 6,
7,and 10, there was no amplification of the fragment. When
using the other buffer systems (No. 1, 2, 3, 4, 5, 8, and 9)
PCR product of 153 bps was produced, which is shown in
Figure 3.15 by bright and clear bands. No significant differ-
ences were observed when using different buffer systems
(No.1,2,3,4,5,8,and 9).

Considering the above facts, the following components
were used in PCR reaction at concentrations indicated in
Table 4.

Thus, based on the studies, the components for PCR
reaction were selected; the optimal parameters for ampli-
fication process were chosen; the composition of the reac-
tion mixture for PCR reaction was determined. The posi-
tive control sample was experimentally obtained, which is
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Figure 4. Electrophoregram of amplified specific region in various
modes and buffer systems. M — DNA marker; 1) — 10) number of
buffer systems

Puc. 4. dnexrpodoperpammaaMIuinduIMpoBaHHOro crieluduyHoro
y4acTKa B pas/MyYHbIX Oy(epHBIX cucTeMax 1 pesxumax. M — Mapkep
JHK; 1) — 10) HoMepa 6ydepHBIX crcTeM

TakuM 06pasoMm, Ha OCHOBaHMM IPOBEEHHBIX IC-
CIefJOBaHMII MOZOOPAaHBI KOMIOHEHTBI JyIA IPOBEICHIA
ML P-peakuun, BpIOpaHbl Hambo/Mee ONTHUMAbHbIE Ia-
paMeTphl Ipoljecca aMIUIN(UKALNY, YCTAHOB/IEH COCTaB
peakuuoHHON cMecu A nposefenus I P-peaknym.
OKCIEepUMEHTANIbHO IIOJY4YeH IIOJIOKUTENbHbII KOHTP-
OJIbHBIIT 0Opasel, ABIALINIICA MapkepoM jiuHbl [T11P-
IPOAYKTOB, 00eCIeuNBaONINii BBICOKYI0 YyBCTBUTENb-
HOCTb OIIpefie/ieHNsi BUFOBON CIelnUIHOCTY TKaHeil
>KMBOTHOTO NTPOMCXOXIEHMNS.

[TonTBep>keHa BBICOKas CIelM(UYHOCTb paspabo-
TAHHOI TECT-CUCTEMBI M OJIUTOHYK/IEOTU/IHBIXIIPAJIMEPOB
IyTeM 9/1eKTPO(dOpPeTNYecKoro pasfie/ieHus oOpasios
MSCHOTO (haplia, CofiepyKallero MaTOreHHbI TPYOHHBII
6e10K, a TakoKe IyTeM CPaBHUTE/IbHOTO aHA/IN3a Pe3y/ib-
TAaTOB OIIpefie/IeHsI ITATOTeHHOTO IPMOHHOTO 0OefKa, Mo-
ny4eHHbIX ¢ nomouypio IIITP-Tect-cucremsr u MIPA-cuc-
Tembl « TeSeE™».

BriBogbr

Takum 06pa3om, Ha OCHOBAHMM ITPOBEIEHHBIX VICCTIENO-
BaHUI1 BbIOpaHa BeicoKonponssopuTenbHas [JHK-muiens;
CKOHCTPYMPOBAaHBI IBa IpaiiMepa, OTBevaroliye TpeboBa-

Table 4. Composition of PCR reaction mixture
Ta6n. 4. Cocras peakunonHoii cmecu IIITP

Table 3. The composition of buffer systems used in the
optimization of the PCR reaction mixture

Ta6m. 3. CocraB 0ydepHBIX CHCTEM, MICTIOTb3yeMbIX
NPY ONTHMM3ALUH COCTaBa peaKuoHHoi cmecu 1P

Buffer No. | The composition of PCR buffer, x 10 |
Ne 6ydepa Cocras IIIIP 6ydepa, x 10
1 100 mM Tris-HCI, pH 8.3, 250 mM KCl |
100 MM TpucHCI, pH 8,3, 250 MMKCI
) 100 mM Tris-HCI, pH 8.3, 750 mM KCl |
100 MM TpucHCI, pH 8,3, 750 MMKCI
3 50 mM Tris-HCI, pH 8.3, 250 mM KCl |
50 MM TpucHCI, pH 8,3, 250 MMKCI
4 50 mM Tris-HCl, pH 8.3, 750 mM KCl |
50 MMTpucHCL, pH 8,3, 750 MMKCl
5 100 mM Tris-HCI, pH 8.8, 250 mM KCI |
100 MM TpucHCI, pH 8,8, 250 MMKCI
6 100 mM Tris-HCl, pH 8.8, 750 mM KCl |
100 MMTpucHCI, pH 8,8, 750 mMKCI
7 50 mM Tris-HCl, pH 8.8, 250 mM KCl |
50mM TpucHCI, pH 8,8, 250 MMKCl
8 50 mM Tris-HCl, pH 8.8, 750 mM KCl |
50mM TpucHCI, pH 8,8, 750 MMKCI
9 100 mM Tris-HCl, pH 9.2, 250 mM KCl |
100 MM TpucHCI, pH 9,2, 250 MMKCI
10 100 mM Tris-HCl, pH 9.2, 750 mM KCl |

100 MM TpucHCI, pH 9,2, 750 MMKCI

a marker for the length of PCR product that provides high
sensitivity for determination of animal tissues species.

High specificity of the developed test system and of
oligonucleotide primers was confirmed by electrophoretic
separation of ground beef samples containing pathogenic
prion protein and by comparative analysis of determina-
tion results of pathogenic prion protein obtained by PCR-
test system and TeSeE™ ELISA system.

Conclusions

Thus, based on the studies, high performance DNA
target was selected; two primers were designed to meet
the requirements for PCR reaction; the optimal denatur-

Component | Kommonent " Final concentration | Amount of component per 25 uL of mixture |
OHeYHas KOHIEHT Py KominyecTBo KOMIIOHEHTa Ha 25 MK cMeCH

10X PCR buffer | 10X IIIIP-Gydep 1X|1X 2.5ul | 2,5 MK

10 mM dNTP mix | 10MM cmecs gHT® 0.2 mM each | 0,2 MM kaxp0ro 0.5uL | 0,5 MK7

Primer 1 (50 uM) | Ipaiimep 1 (50 MxM) 1uM |1 MxM 0.5uL | 0,5 MK7

Primer 2 (50 uM) | Ipaiimep 2 (50 MxM) 1uM | 1 MmxM 0.5uL | 0,5 MK7

Taq-DNA polymerase | Taq-THK-nonnmepasa 1.25U| 1,25 eg. 0.25uL | 0,25 MK7

25 mM MgCl, | 25MM MgCl, 1.5mM | 1,5 MM 1ul | 1 mMkn

DNA template | THK-marpuna

Deionized water | [lenoHusuposansas Boga

0.1-1ug| 0,1-1 Mkr
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varies depending on the concentration
of the sample |
BapbIPYeTCs OT KOHI[eHTPaIuy 06pasia

Up to 25 uL | o 25 Mk
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HusaM g nposeneHus [P, onpenenena ontumasnbHasd
TeMIIepaTypa JeHaTypaLuy ¥ OT)KNUTa IIPY UCIIONTb30BaHUN
[IBYyX MpaiiMepoB, YCTaHOB/IEHAa KOHIEHTPALMsl KOMIIO-
HEHTOB PeaKLMOHHOI cMecu myia nposefenys [111P. Han-
6onpinyto aktuBHOCTD I1I]P-TecT-cucremMa coxpanseT npu
TeMIiepaType xpaHeHus (4+2)°C u depe3 deTblpe Mecsa
XpaHeHM:A OHa cocTasyAeT 99,8%. B npenenax nccnegyemo-
ro nepropa (4 mecsita) pagpadorannas [1LIP-tect-crucrema
XapaKTepMU3yeTCsl BBICOKOI YYBCTBUTEIBHOCTBIO U MOXKET
OBbITh ¥ICLIONIb30BaHA s 9P PeKTUBHOI MASHTUPUKAIIN
IIATOT€HHOTO IIPUOHHOTO Oe/IKa B KMBOTHBIX TKAHSX.
PaboTa BBINONIHEHa B paMKax (QefiepanbHOI Iie/eBOi
porpaMmsl «VIccenoBanus v pa3paboTKy IO IPUOPUTET-
HBIM HaIIpaBJIeHMAM Pa3BUTIA HAYYHO-TEXHNYECKOTO KOM-
miekca Poccun» 1o teme «Pa3paboTka 1 mpuMeHeH1e Mo-
JIEKY/IAPHO-TEHETUYECKMX METOROB I VAeHTU(UKALum
U TUIMPOBAHNA BO30yzuTeneil MHQEKIMOHHBIX 6oe3Hel
JKMBOTHBIX», TOCY[APCTBEHHbIN KOHTpaKT Ne 16.512.11.2077.
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ation and annealing temperature was determined using
two primers; the concentration of PCR reaction mixture
components was determined. The activity of PCR test sys-
tem is highest at a storage temperature of 4 +2 °C and after
four months of storage it is 99.8%. Within the test period
(4 months) the developed PCR test system is characterized
by high sensitivity and can be used for effective identifica-
tion of pathogenic prion protein in animal tissues.

The work was carried out within the framework of the
federal target program «Research and development in pri-
ority areas of scientific and technical complex in Russia»
on the topic «Development and application of molecu-
lar and genetic methods for identification and typing of
pathogens inducing the animal infectious diseases,» state
contract No. 16.512.11.2077.
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