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BBISIBJIEHUE Pasteurella multocida I TEHOTUIINPOBAHME ITATU EE
KAIICYJIBHBIX I'PYIIII ITPU ITIOMOIIHA ITOJIMMEPAZHOUN HEITHOU
PEAKIIMU B PEXKUME PEAJIbHOI'O BPEMEHU

A.B. HEOPENYEHKO!, A.H. [IUKOB?, A.T. [JIOTOB!, T.W. IJIOTOBA!,
B.A. TEPHOBOI12, P.A. MAKCIOTOBL 2, A.TI. ATA®OHOB2, A.H. CEPTEEB?

PecnupatopHbie 00J1€3HH MOJIOJHSKA KPYMHOIO POTaToro CKOTA MPHYMHSIOT 3HAYKTEbHbII
9KOHOMHYECKHii ymepod KUBOTHOBOACTBY. B 3THOJIOrMH 3THX 00JIe3Hell CylmecTBeHHAs POJib MPHHALIE-
xkut O0akrepun Pasteurella multocida, y xoropoii BbisiBIeHO 5 Kamncyabnsix rpymn (A, B, D, E, F),
HMEIOIHUX Pa3HOe IMU300TOJIOrMYecKoe 3HaueHue. VneHTndukamms 0akTepuil, OCHOBAHHAS HA Pe3YJbTa-
TaxX M3y4eHUs UX KYJIbTYPaIbHO-MOP(OIOTHYECKMX W OHOXMMHUYECKHX CBOMCTB, — TPYJOEMKHA M JJIMTE b~
Hblii mpouecc. MeToapl MOJEKYJIsSpHON OWOJIOrMM, B YaCTHOCTH mosmMepasHasi nenHas peakuus (ITILIP),
MO3BOJISIIOT OBICTPO OOHAPYKUTH M WICHTU(MIMPOBATh MUKPOOPTAHM3MBI HENOCPECTBEHHO B MPOOAX OMOJIO-
TMYECKOr0 MaTepuaa, CMEIIAHHBIX WIH YMCTHIX KyJbTypax. llesbio Hamero ucciienoBaHus cTajia pa3pador-
Ka u u3ydenne 3ddexrnsnoctn myabtumiekcHoil [P ¢ neTekuumeii pe3yJbTaToB B peKnMe peajbHOTO
BPeMEHM /ISl BbisiBJieHHs] KyabTyp Pasteurella multocida v reHOTMNIMPOBAHMS MATH KANCYJIbHBIX TPy
(A, B, D, E, F). B patore ucnoab3oaiu pedepentubie mrammbl P. multocida (1231, 681 n T80),
KYJIbTYpbl OaKTepuii, Bblde/ieHHbIE OT 00JbHBIX KUBOTHBIX B 2013-2014 rogax, a Takxke 260 npo6 6uo-
marepuaja (Jierkue, ceje3eHKa, CPeIOCTeHHbIe W OPOHXHAJIbHbIE JUM(paTHYECKHE Y3JIbI), 0TOOPAHHBIX
OT MABIIMX TEJSAT B Bo3pacTe OT 4 CyT 10 6 Mec ¢ MPM3HAKAMHU PECNHPATOPHBIX 0oJjie3Heii. OMUroHyk-
JIEOTH/IHbIE TpaiiMepbl M 30HIbI ObLIM Pa3padOTaHbl HA BLICOKOKOHCEPBATHBHDIIA reH xmtl W TeHbl JOKY-
ca kancyapHoro cunte3a (hyaD, fcbD, dcbF, bchD u echbJ), cnennduunblie s KancyabHbIX rpynmn. Jlas
NPOBEPKH YYBCTBUTEJILHOCTH PEAKIMH HCHOJb30BAJH Pa3padOTAHHbIE MOJOKHUTEJIbHbIE KOHTPOJIbHbIE
o0pa3upl M CyCHEeH3WH KyJbTyp ped)epeHTHbIX ITAMMOB W W30JiATOB. Cnemu(MyHOCTh peakuud MoAa-
TBepPXKIAJIM CEKBEHMPOBaHHEM aMILIMKOHOB. UyBcTBuTebHOCTb BbisiBienns JIHK 0akrepum mis pasHbix
rpynn coctapuna ot 1,610 10 5,9%102 reHOMHBIX SKBHBAJIEHTOB HA PEAKIMIO, HecTemI(HUIECKAX PeaK-
i He HaOmogam. /InarHocTHyeckasi YyBCTBUTEILHOCTh Pa3pabOTAHHOTO METOAA COCTABWIA MPH MCCIIe-
noBanMH YHCTHIX KyabTyp 103 KOE/Mn, npu ucciaenosanuu Onosiormieckoro matepuaia — 105 KOE/r.
Metonom IIIP Tunmmposaim 11 KyasTyp Oakrepuii, paHee OXapaKTepPH30BAHHBIX CEPOJIOTHYECKH W
0aKTeproJIOrM4ecKH, OTHOCSAINMXCHA K KancyibHbIM rpynnaMm A, B m D. Anamm3 nocienoBateibHOCTH
reda kmtl noarsepaua pesyabtathl [ILIP. Ilpu ucciaenoanum 260 nmpod Ouomarepmana OT 0OJbHBIX
JKUBOTHBIX oOHapyxuiu Pasteurella multocida 8 63,3 % npod Jaerkux, 42,6 % — mumdpaTHIeCKHX
y3i0B, 8,8 % — cenesenkun. He ycTaHoBjieHa UMPKYJIsMsi CPeAd BOCIPHMMYHUBOIO MOTOJIOBbS KHBOT-
Hbix Oakrtepuu Pasteurella multocida renorunos B u E. B 0oJbmMHCTBE MCCIIEIOBAHHBIX NPOO ObLIH
BbISIBJIEHbI TeHOTHNbI A, pexke — D, B oqHom ciydyae — F.

KmoueBbie cioBa: Pasteurella multocida, noimmepa3Hasi nenHAasl peakiMs B peXnuMe peaibHO-
T0 BPEMEHH, TeHbl, KancyJbHble IPyNnbl.

Pasteurella multocida — rpamoTpuLiaTenbHasi, HETIOABIKHASI, (paKysIbTa-
TMBHO aHa’poOHasi KOKKOOAKTEepUsl, BXOASIIAs B COCTaB KOMMEHCAJIbHON MUK-
poda0opbl BEPXHUX AbIXaTeJbHBIX MyTei NJOMAIIHUX U IUKUX XXKUBOTHBIX. Bo30y-
IUTEJb BbI3bIBAET CENTUYECKME U pecrupaTopHble 00J€3HU KPYITHOIO POraToro
ckota (KPC), xoTopble NPUUMHSIIOT 3HAYMTEIbHBI SKOHOMWYECKUI yiepO
>KMBOTHOBOICTBY BO BceM mupe (1-2), B ToM uucie B Poccuiickoit ®enepanyn
(3-5). Y OGaktepun BBIIBIEHO ISITh KancyiabHbIX rpynim (A, B, D, E, F), umeio-
LIMX pa3HOEe 3MU300TOoJoThYecKkoe 3HaueHue. [IITaMMbl KarcyabHbIX TPYIT A U
D yyacTByIOT B BOBHMKHOBEHHUM pPECHMPATOPHBLIX O0JIE3HEH TENSIT U B3POCJbIX
KkuBOTHBIX, B 1 E — remopparuueckoii centuuemun KPC u OyiiBonoB; F — B
Pa3BUTUU CENTUUYECKUX W PECITMPATOPHBIX Ooye3Helt tenar (peako) (6-8).

Wnentudukaims 6akrepuii, OCHOBaHHAsE Ha M3YYEHUU UX KyJIbTypaJlbHO-
MOP(OJOTUIECKUX M OMOXMMMYECKUX CBOMCTB, — TPYIOEMKHUI W IJIUTEIbHBIN
npouecc. MeToabl MOJIEKY/ISIPHOM OMOJIOTMM, B YaCTHOCTHU IMOJMMepa3Hasl LierHast
peaxkuust (ITLP), mo3Bosstior GbICTPO OOHAPYXKUTh U MACHTU(ULIMPOBATH MUKPO-
OpraHM3Mbl HEMOCPEACTBEHHO B Mpobax OMOJOIMUYECKOro MaTepuana, CMellaHHbIX
WM YUCTBIX KYIBTypax (9).
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Jns BbIsIBIeHUs] OaKTepUM W T€HOTUIIMPOBAHMUS €€ KaIlCyJbHbIX TPYIIN
pa3paboTaHO HECKOJIbKO TecT-cucTeM Ha ocHoBe I1LIP ¢ snekrpodopeTnyeckoi
Ierexkuuein pesyabTaToB ucciaemoBaHuii (10-11), obnagaroimx pa3aMyHON aua-
rHoctuyeckoir apekTuBHOCThIO (12). B oTnuuue ot Hux, INLP B peanbHOM
BpemeHu (ITLIP-PB) nmo3BossieT MOBLICUTh JOCTOBEPHOCTh PE3yabTaTOB AUArHO-
CTUKM 3a CYeT IMPaKTUYECKM ITOJTHOIO MCKIIOYEHUSI KOHTAaMUHALIMU, a TakKxXKe
MOpPOBOIUTh KoaW4ecTBeHHYIO oleHKY JIHK-muineHeir B aHaiu3upyeMoM 00-
pasue. B Hacrtosiee Bpems onucaHa onHa IIIIP-PB maisa BbIsiBaeHUS MOCaeno-
BaTeILHOCTU TeHa est y P. multocida cepotunoB B:2 u E:2, accouunpoBaHHBIX C
reMopparm4eckoi cenTuueMueil KpyrnmHoro poraroro ckora (13). Bra meTomavka
OCHOBaHa Ha HCMHOJIb30BaHMU MHTepKanupytouero kpacureiast SYBR Green, ¢
ee TOMOIIbI0 HEBO3MOXKHO AP hepeHIUPOBATh KAICYJIbHbIE TPYIIbl OAKTEPUM.

PacmudpoBka HyKIEOTUIHON IOCIEIOBATEIbHOCTH BTOPOIO pPEervoHa
JIOKyca CHMHTe3a Karicyibl P. multocida mo3Bonuna uneHTUGULIMPOBATb YHU-
KaJibHbIC U1l KaXKIOW KarCyJIbHOW TPYIIIbl T€HbI, KOAUPYIOLIUE OeKU, KOTO-
pble BOBJIEUEHBI B CUHTE3 IPYMNIOCIELU(PUUHBIX KaICyJbHbIX MOJHUCAXapUIOB.
I'en AyaD oTBeyaeT 3a CMHTE3 TMAIypOHOBON KUCJIOTHI M YHUKAJEH IS 1ITaM-
MOB Ipymnsl A, fchD — 3a cuHTe3 XOHAPOUTUHCUHTA3bl ¥ F, dchF — 3a cuHtes
ruko3uaa renapaHa y D. Tennl bebD n echJ KonupyloT TMUKO3UATpaHchepasy
COOTBETCTBEHHO Yy IITaMMOB KarncyibHbIX Tpynm B u E. Takxke Obl1 uaeHTUGU-
LIMPOBaH BbICOKOKOHCEPBATUBHBIA U YHUKANbHBIM mist P. multocida reH Genka
KJIeTOYHOM cTeHku kmtl (14).

Hamu BriepBble BBINOJHEH Au3aiiH npaitMepoB u TagMan-30HA0B, KO-
TOpbI€ TO3BOJISIOT C BBICOKOM CIEUMMUYHOCTBIO U YYBCTBUTEIBHOCTBIO BbISIB-
JISITh M TEHOTUITMUPOBATh CEPOrpyNIibl OakTepuun P. multocida B MyabTUILIEKCHOMN
ITIHP ¢ nerexumeil B pexxriMe peaJlbHOTO BPEMEHH.

Llenp HalMX MCCIENOBAaHUI COCTOsIIa B pa3pabOTKe OBICTPOro M BbICO-
KOYYBCTBUTEJILHOTO MeToja BbisiBieHUs1 Pasteurella multocida v reHOTUNIMPOBa-
HUS TISITU €€ KarcCyJIbHBIX TPYII B OaKTepUalbHBIX CYCHEH3UsIX U Mpobax Ouo-
JIOTUYECKOro MaTepualia OT OOJbHBIX KMBOTHBIX.

Memoouxa. B pabote mcnonb3oBanu pedepeHTHbIe IUTaMMbl P. multo-
cida (1231, 681 u T80), a Takke Mannheimia haemolytica (tutamm 16), 1oONy-
YeHHbIe U3 KOJUIEKLMM KYJIBTYp MUKpoopraHusMoB Bcepoccuiickoro HUM akc-
nepuMeHTalbHOI BeTepuHapuu uM. S1.P. Kosanenko (r. Mocksa). [dpyrue Kyib-
Typbl Oaktepuun P. multocida Ob1n BhieNeHbl B CUOUPCKOM (peepaabHOM Hayy-
HOM LeHTpe arpoouotexHonoruit PAH B 2013-2014 romax.

IIpy uccnegoBaHUMM BHYTPEHHUX OPTraHOB XKMBOTHBIX OMOMAaTepuaIioM
cayxumu 260 mpo6 (Jierkue, celie3eHKa, CPeIOCTEHHbIE M OPOHXMAIbHBIC JIMM-
daTuueckue y3ibl), U3 Kotopblx roToBwm 10 % cycnenszuu. I[1poOsl 6bUIM OTO-
OpaHbl Ha IIECTU KPYIHBIX MOJIOYHBIX KoMmILiekcax B TromeHckoit, HoBocu-
oupckoit obnactsax U KpacHOsIpCKOM Kpae OT MaBLIMX TeJSIT ToJIITUHO-(Ppu3-
CcKoM mopojsl (Bo3pacT oT 4 cyT A0 3 Mec) ¢ MpU3HAKaMU PeCIMPaTOpPHbIX 00-
ne3Heit. Tensita comepxXaauchb B MHAMBUIAYaJbHBIX TOMMKAX WM KIETKaX MpH
TemrepaTtype oT -5 10 -9 °C («XOJOOHBII MeTOA»). YCIOBUSI KOPMJIEHUSI U CO-
Jep>KaHUsI COOTBETCTBOBAIM (PU3UOJOTUUYECKMM M 300TEXHUYECKUM HOPMaM.

JHK u3 6akTepHaabHbBIX CYCIIEH3UM U IPOO BHYTPEHHMX OPraHOB XHU-
BOTHBIX BBIICNSIIA TIpU ITOMOIIM KoMMepueckoro Habopa Pubo-npen («LHHUU
snuaeMuosorun», Poccus).

Crneuuguyeckue npaiiMepbl M 30HALI MOAOMpaau B Iporpamme Vector
NTI 9.0.0 («InforMax, Inc.», CILIA) ¢ ucroab30BaHMEM MOCEI0BATEILHOCTEI
reHoB kmtl n cap locus 6aktepun P. multocida (xancynbHbie rpyrnnel A, B, D,
E, F), nenoHupoBaHHBIX B MexXayHapomgHoil 0aze maHHbIX GenBank (National
Center for Biotechnology Information, NCBI).
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Peakuuio ammindukauvy NpoBOAMIM B peXXMME peaJbHOro BpeMEHU B
30 MKJI peakLMOHHOI cMecH, coaepxaiieir 5 mxn JJHK-marpuupl, 1X Taq Oy-
dep 6e3 Mg2+ (000 «Jlaboparopuss Meauren», Poccus), 3,3 MM MgCl,, 0,2 MM
dNTP, 150 HM xaxnoro mpaiimepa, 200 HM kaxnoro 3oHaa, 1,5 e.a. SmartTaq
JHK-nonumepaszsl (OO0 «Jlabopatopus Menuren», Poccust) u crepuiibHyI0
IeMOHU3MPOBAaHHYIO Boay. Bce peakiiy OCylIECTBISUIM B CIEAYIOLIEM pPeXUMeE:
5 MuH 1ipu 95 °C; 15 ¢ ipu 94 °C, 20 ¢ npu 53 °C, 20 ¢ nipu 72 °C (45 UMKIOB).
Ucnionp3oBamm ammmmdukarop CFX96 («Bio-Rad», CIIIA); kaHaiabl JeTeKLIMU
amrmiguLpoBaHHbix pparmeHToB — FAM/Green, ROX/Orange, Cy5/Red u
R6G/Yellow npu mare nukiauposanus 53 °C.

IMonoxurenbHble KOHTpoabHbIe oOpasubl (ITKO) momywyanu meromom
MoJIeKyasipHOl TpaHchopmauuun Escherichia coli (iutamm Top 10) minazmMumamu
pCR® 2.1 («Invitrogen», CIIA), conepxammmu crenuduueckue JHK BcraBku
aMIIMULMpOBaHHBIX TeHoB Oakrepuu. B kauectBe JIHK-BcTaBoK, crienugpuy-
HbIX 1151 P. multocida xancyiaeHbix rpynn E u F, ucnonb3oBain cMHTETHYECKUE
¢parmenthl JIHK. Konuentpauuio minasmuaHoit JIHK usMepsian ¢ moMolmio
Habopa peareHToB Quant-iT dsDNA, HS («Invitrogen», CILIA) Ha dayopumeT-
pe QUBIT («Invitrogen», CILIA).

AHAJIMTUYECKYIO UYYBCTBUTEJIBHOCTh METONA OLIEHWBAJIM OTHEIbHO MIJIST
Kaxjaoro onpeneneHus. O6pasuamMu ciayxwin 10-kKpaTHble pa3BeAeHUs TOJOXKM-
TeJIbHBIX KOHTPOJIbHBIX MP00. JIMarHOCTMUYECKYI0 UYYBCTBUTEJIBLHOCTb METOAa YC-
TaHABIUBAJIM C UCHONb30BaHUEM 10-KpaTHBIX pa3BelcHUl KyabTyp P. multocida
(CP-57, 681, MCK-13), KOHLIEHTpalLII0 KOTOPBIX MPEeIBAPUTEIBHO OIpeaeIsIv
CTaHIAPTHBIMU OakTepuoJiormueckuMu Metomamu. YyscrButenbHocTh [TLIP ore-
HUBAJIM IIPU MCCIeIOBaHMM TKaHeBoro marepuana. g storo X 900 mxi1 10 %
CYCIIEH3UM JIETKOTo WK JruMdbaTrueckoro yaia nodasisau 100 MK pa3BeneHus
KYJIbTYpbl OaKTepuii, mepeMellBaad, OTCTAaMBAIA U UCCASIOBAIN BEPXHIO BOMI-
Hylo (a3y. KonuyecTBo GakTepuili BhIpaxkaiud B MepecuyeTe Ha YMCIO KOJOHME-
obpasyromux eguuul (KOE) Ha 1 r tkanu. JJTHK u3 006pa3uoB BeLAENSIIA, KakK
OIMCAHO BHILLIE.

Jna moaTBepxkaeHUs CHeuu(pUUHOCTH peakUuuu aMILTMGUIIMPOBAHHbIC
(bparMeHTBI T€HOB CEKBEHUPOBAIM C UCIIOJIL30BaHKEM Habopa peareHToB BigDye®
Terminator v3.1 Cycle Sequencing Kits («Applied Biosystems», CIIIA). IToy-
YEHHbIE TIPOAYKThl aHATM3UPOBAIM METOIOM KaNWUISIPHOTO 3JieKTpodope3a B aB-
TomatdeckoM cekseHatope ABI PRISM® 3130xI («Applied Biosystems», CILIA).

Pezyavmamepi. B TILP ¢ momonipio pazpaboTaHHBIX HAMU MpaliMepoB U
30HI0B (Tabi. 1) ObUIM MAEHTU(PULIMPOBAHBI BCEe MCCAeAOBaHHbIE pedepeHTHbIS
LITaMMbl Y KYJAbTYpbl P. multocida; HUKaKuX HecneUU(pUUECKUX PeaKLMil MbI
He HaOmoganu (tadi. 2).

1. ITocnenoBaTeabHOCTH TpaiiMepoB U (DIyOPECIEHTHO MEYEHHBIX 30HIOB ISl BbISB-
Jenusi 6akrepun Pasteurella multocida n TeHOTUNMPOBAHUS €€ KAINCYJIbHbIX TPYII
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IlepBass peakuus
kmtl P.m.-Kmtl F ATAAGAAACGTAACTCAACATGGAAATA 266-292 FJ986389
(Pasteurella P.m.-Kmtl R GAGTGGGCTTGTCGGTAGTCTT 456-477
multocida) P.m.-Kmtl Z (FAM)-AAACCGGCAAATAACAATAAGCTGA-(BHQ1) 322-346
hyaD Pm.-AF TTCGTTAAAAATGACAGCTATGC 9165-9187 AF067175
(kancynpHass  P.m.-A R ATAATCGTCAGAAGCTCATGCG 9388-9367

rpynmna A) Pm-AZ (R6G)-ATTTCTCAGCATTAACACATGATTGGAT- (BHQ1) 9217-9244
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IIpodoaxcenue mabauyst 1

dcbF Pm.-DF ATCGCATCCAGAATAGCAAACTC 3306-3328 AF302465
(karncynpHasi  P.m.-D R TCCGATGCTTTGGTTGTGC 3661-3643
rpynma D) Pm.-D Z (Cy5)-CCGATTAAACTCAAATCTAGGGACATACTT-
(BHQ?2) 3350-3379
BTtopasg peakuus

bcbD P.m.-BF GCGTGTATAACCTACATCTTCCCA 12541-12564 AF169324
(karicyapHasi  P.m.-B R CGTCCATCAACACCTTTACTGC 12708-12687
rpymma B) P.m.-BZ (FAM)-TAGGCACAGAATATTCAAAACCCCGT-(BHQI) 12618-12643
ecbJ (kancynp- P.m.-E F TGGGCACATGCTCGCTTA 4539-4556  AF302466
Hast rpynna E) P.m.-E R CTGCTTGATTTTGTCTTTCTCCTAA 4896-4872

Pm.-EZ (ROX)-ATGTGGCAAAGCGATCAATTCAGA-(BHQ?2) 4631-4654
febD (kancynab- P.m.-F F CGGAGAACGCAGAAATCAGAA 2885-2905 AF302467
Has rpynna F) P.m.-F R CAACAACGACTTCAAATGGGTAG 3142-3120

P.m.-F Z (R6G)-CTTGCTCCATTGCCAGATCATGTT-(BHQI) 2947-2970

Mpumeuanue. Kaxnyio npoby ucciaenoBaid OJHOBPEMEHHO B IBYX peakiMsix. B mepBoil BbIsIBIsLIM GakTe-
puto Pasteurella multocida u reHoTUIIMPOBaNM ceporpyrnmbl A U D, BOo BTOpoii — T€HOTUIIMPOBAIM CEPOrPYIIIbI
B,EuF.

2. BaKTepl/la.]'ll)l-lLIe KYJbTYPbl, HCIIOJIb30BAHHBIC B paﬁoTe, 1 pe3yabTaTbl UX N€HOTH-

IMAPOBAHUSA
Bun Gakrepuii HItamm HNctounuk TecmpOBaHH.e B I1LLP
Pasteurella multocida | renotun
Pasteurella multocida 1231 Komnekuust KyJbTyp MUKPOOPTaHU3- + A
681 moB Bceepoccuiickoro HUA + B
T-80 9KCIIEPUMEHTAIbHOM BeTeprMHAPUU + B
‘Mannheimia haemolytica 16 uM. S1.P. KoBanenko -
Escherichia coli F-50 -
Pasteurella multocida T-14 Komnekuust Cubupckoro denepaib- + A
MCK-13 Horo 1eHTpa arpoGMOTeXHOIOT it + D
Sib-13 PAH + A
Omck-13 + A
YK-59 + A
CP-57 + A
AGM/2013 + A
OB-58 + A
T-14 + A
Mannheimia haemolytica Sib-13 -
Omck-13 -

Streptococcus pneumoniae  YK-59 -
Clostridium perfringens CP-57 -
Klebsiella pneumoniae AGM/2013 -
Salmonella typhimurium OB-58 -
Salmonella paratyphimurium -

IMMpuMevaHue. «t» — MOJOKUTETbHASI PEAKIINsI, «—» — OTPHIIATEIbHAST PEAKIIUSI.

Pesynbrarel KamcyjabHOrO T€HOTUIIMPOBAHUS KyJIbTyp OakTepuit (CM.
Tabj. 2) coBmamaiu C AAaHHBIMM, MOJYYEHHBIMU B paHee MPOBEICHHBIX HCCIe-
noBaHUgX (15). AHanU3 HYKJICOTUIHBIX MOCIEI0BAaTEIbHOCTEN aMIIIMKOHOB TIe-
Ha kmtl y M3y4eHHBIX KyJbTYyp TOKa3aj, 4To oHM umenn 99-100 % umeHTHnd-
HocTUu c (pparMeHTamu TeHa P. multocida, nipencTaBleHHBIMU B 0a3e JAaHHBIX
GenBank (KP212385, KP212386, KP212387, KP212388, KP212389, KP212390,
KP212391).

3a aHAJIUTMYECKYIO YYBCTBUTEJbHOCTb TeCTa IPUHUMAIM TOCIeIHEee
passenenue I1KO, ¢ koropeiM pesynbrar I1IIP-ananuza mHTepnpeTHpoBaics
KakK MoJyIoXuTeabHbIA. OOpa3lubl co 3HaueHUeM Moporosoro nukiaa Ct, He mpe-
BbIIIABIIMM 40, cUUTaIM MOJOXMUTEIbHBIMU. AHAIUTUYECKAsT YYBCTBUTEIbHOCTD
Mmetoma cocrtapasia or 1,6x10 mo 5,9x102 reHomHbIX 3kBUBaieHTOB (I'D) Ha
peakuuio (puc.).

ITonoGpaHHble HaMU TIpaliMepbl U 30HIbI ¢ OMMHAKOBOI 3((PeKTUBHO-
CTbIO BBIABISLIN P. multocida v Mo3BOJSIIM TeHOTUNMPOBATh KaIlCYJbHbIE IPYII-
nel A, B u D. JIluarHocTuyeckasi 4yBCTBUTEJIbHOCTb T€CT-CUCTEMbI NIPU UCCIIe-
JOBaHUM OaKTepuaabHOIl cycrieH3un cocraswia 103 KOE/mi, TKaHeBoro mare-
puana — 10> KOE/1 r Tkanu.

404



7000
70004
60007
5000 6000+
50001
40001
4000
30001
3000
2000
20004
10001 10001
o N i
10 10
124
5 5000
° 4
= 4000 10
E 8]
S 3000
= 61
Q
2. 2000
<] 44
=
S 1000 21
0 : 0{=—
0 10 0 10
157 10
8
10+
6
4
2
0 0 —
10 20 30 40 50 10
TTmkoet

Pe3yabTaThl OUEHKH AHAJMTHYECKOH YYBCTBUTEJIbHOCTH TECT-CHCTEMbI C HMCHOJIb30BAHHEM Pa3BeeHuii
NOJIOKHUTEJIbHBIX KOHTPOJIbHbIX 00pa3noB ([1KO), noyyeHHbIX METOAOM MOJIEKYJISAPHOi TpaHchopma-
muu  Escherichia coli (mramm Top 10) naasmmaamu pCR® 2.1: A — xpuBble QuIyopecLeHLUU Ha
kaHane FAM/Green o6pasuoB [1KO/P.m.-Kmtl; B — kpussle ¢dayopecueHIIMM Ha KaHale
R6G/Yellow o6pazuos [TKO/P.m.-A; B — kpuBbie duyopecueHuuu Ha kaHaie Cy5/Red o6pa3ios
MMKO/P.m.-D; ' — kpussie dnyopecueHunu Ha kaHane FAM/Green o6pasios [1KO/P.m.-B;
I — xpussie dayopecuenimu Ha kaHane ROX/Orange o6pasuoB [IKO/P.m.-E; E — kpusbie
dayopecuenimu Ha kaHaie R6G/Yellow o6pasuoB [TKO/P.m.-F. TP u y4er pe3ynbratoB ocy-
wecTBasin Ha amrummpukarope CFX96 («Bio-Rad», CIIIA). McciaenoBaHus MpOBOOWIM B IBYX
MOBTOPHOCTSIX. AHAIMTUYECKasi YYBCTBUTEJbHOCTb (B TeHOMHBIX 3KBUBajeHTax — ['D) cocraBuiia
g [MKO/P.m.-Kmtl — 1,6x10, IKO/P.m.-A — 7,2x10, ITIKO/P.m.-D — 1,5x102, [IKO/P.m.-
B — 9,0x10, MIKO/P.m.-E — 8,1x10, IKO/P.m.-F — 5,9x102 I'D/peakuuio.

3. BoisiBaienue Pasteurella multocida v reHOTUNUPOBAHME ee KANCYJbHBIX TPYIN TPH
HCCJIEIOBAHMM OPraHOB MABIIMX TEJAT TOJITHHO-(PH3CKOil NOPOIbI

PesynbraThl MCCIeq0BaHUS
'Yucno ucciaeno-
Buomatepuan KarcyJibHas rpyrmna
BaHHBIX PO BBISIBJIEHUE
A | D | F

Jlerkue 161 102/63,3 89/88,2 12/10,8 1/0,9
Jlumbarnyeckue y3ibl 54 24/42,6 20/86,9 3/13,0 1/4,3
CeneseHka 45 4/8.8 3/75,0 0 1/25,0
Bcero 260 130/50,0 112/86,2 15/11,5 3/2,1

INMpumMmeuanue. o 1 mocie KOCOH — COOTBETCTBEHHO YKMCIIO MOJTOXHUTEIBHBIX TPOO ¥ J0JIsI OT YMCiIa Uccie-
TIOBaHHBIX TIPO0 (BBISIBJIEHWE) WM NOJSl OT 4yucia mpob, B KoTopwix Obuta BeisiBneHa AHK P. multocida (nnst
KAarcyJabHbIX TPYIII).

PaszpaboraHHblii 1poTokos noctaHoBkU IIIP mpumeHsmi o1 aHanuza
npo0d OUMOJIOrMYECKOro MaTepuaja OT OOJbHBIX KMUBOTHBIX. ['eHoM P. multocida
ObIT BoIsSIBIEH B 63,3 % 11po0 Jlerkux, 42,6 % — numdarndeckux y3ios, 8,8 % —
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cene3eHku (tabm. 3). B 82,6 % moNOXUTENbHBIX IPOO BHISIBUIM OaKTepPUIO
P. multocida renotuna A, 11,5 % — renoruna D, B Tpex mpobax (2,1 %) —
reHotuna F. OGHapyxkeHHe B 0OJbIIeM KOJIUYECTBE MPOO OMOJOrMYECcKOro Ma-
Tepuasia OaKTepuil KarcyJbHOU TPYIIbl A CBUIETEILCTBYET O TOM, UTO OHA WI-
pana OoJiee BaxKHYIO poJib B pa3BUTMM B3MU300TMYECKON CUTyallMd B OOCJIEIO-
BaHHBIX HAMM XO3dHCTBax, YeM IUTaMMBbI KallcyjabHOU rpymnnsl D. ¥ omHoro
>KMBOTHOIO B Tpex Ipo0ax IeHOTHIUpoBaiu Oaktepuio P. multocida xamncynb-
Hoil rpynnel F. Hupkynsauus reHotunoB B u E cpenu BoCcIpMUMYKMBOIO IOIO-
JIOBbSI HE Obljla YCTaHOBJICHA.

Takum o0pa3zoM, HaMM pa3paboTaH METOH BBISIBJIEHUSI W T€HOTUIIMPO-
BaHUs NITU KancyiabHeIX rpynn (A, B, D, E, F) 0oakrepuu Pasteurella multocida
Ha OCHOBE MOJIMMEPA3HOU LIEMHON peakKUuMu ¢ AeTeKIUEH pe3yabTaTOB B PEXU-
Me peajibHOro BpemeHU. IlpemiokeHHbI MeTon 00JagaeT BHICOKOM crielupuy-
HOCTbIO M YYBCTBUTEJIbHOCTBIO MPU TECTUPOBAHMU OAKTEpHUAIbHBIX KYJILTYp U
Mnpo6 OMOJOTMYECKOro MaTepHaia OT OOJbHBIX XMBOTHBIX. BakTepuu Kamcysib-
HOI Tpynmbl A ObLIM OOHapy:XeHbl B HauOoJblleM yuciae IMpob. PaspaboTtaH-
HbI TIpoToKoa moctaHoBKU [ILIP MoxeT ObITh MCHOJBb30BAaH B BeTePMHAPHBIX
JIMArHOCTUYECKUX J1TabopaTOpUsIX KaK MPOCTON, JOCTYMHBIM M JIETKO BOCIIPOU3-
BOAMMBIN aHAJIOT CEPOJIOTMYECKOI0 TUMUPOBAHUSI, MO3BOJISIIOLINI BhISIBIST OaK-
Teputo P. mulfocida v reHOTUNUpPOBAaTh IATh €€ KalCyJbHBIX TPYII Ha BCEX
sTanax Oakrepuoiaormyeckux ucciaegopanuii. Ilpumenenue I[P B pexume pe-
aJlbHOTO BPEMEHM TO3BOJIUT COKPATUTh JIMTEJbHOCTbh IMOCTAHOBKM IMAarHosa,
YTO OyAeT CIOCOOCTBOBATH ONTMMU3ALMU MPOTUBOIMMU300TUUECKUX MEPOIpUSI-
THH, B YaCTHOCTU BBIOOPY BakIIMH U pa3pabOTKe BHICOKOI(PDOEKTUBHON IpO-
rpaMMbl IPOMUIAKTUYECKON UMMYHU3ALUY XKUBOTHBIX.
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Abstract

Respiratory diseases in calves cause significant economic losses in livestock. Bacterium
Pasteurella multocida plays important role in the etiology of these diseases. It is known that five
identified P. multocida capsular groups (A, B, D, E and F) differently affect animal epizooty.
Identification of bacteria based on the cultural, morphological, biochemical properties is very labor-
intensive and time-consuming. Molecular biology techniques, in particular, the polymerase chain
reaction (PCR), quickly detect and identify microorganisms directly in samples of biological materi-
al, mixed or pure cultures. In this regard, the purpose of our research was to develop multiplex real-
time PCR for the detection, genotyping and discrimination of five P. multocida capsular groups (A,
B, D, E and F) in cattle. The target primers and probes to the highly conserved gene kmtl and the
genes in the loci of capsule synthesis (hyaD, fcbD, dcbF, bcbD and ecbJ) specific to the capsular
groups have been designed. The sensitivity of DNA detection for different bacterial groups ranged
from 1.6x10 to 5.9%102 genomic equivalents per reaction, non-specific reactions were not observed.
The diagnostic sensitivity of the test was 103 CFU/ml for pure cultures and 105 CFU/g for biological
material. The developed PCR protocol allowed us to type 11 bacterial cultures which were previously
characterized serologically and bacteriologically and related to capsular groups A, B, and D. The
kmt1 gene sequencing confirmed the results of PCR analysis. PCR analysis of 260 samples from died
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calves detected P. multocida in lung (63.3 %), the lymph nodes (42.6 %), and spleen (8.8 %). We did
not revealed the circulation of P. multocida B and E capsular groups among the tested livestock, the
majority of the samples contained P. multocida group A, in some cases, there was group D, and, in
one case, group F.

Keywords: bacteria, Pasteurella multocida, real-time PCR, genes, capsular groups.

IOBWJIEN IOpus Hukonaesuya @exoposa: nosiseka HAYYHO# JeATebHOCTH

18 saBapst 2017 roga rmaBHOMY HayYHOMY COTPYIHMKY OTIE-
Jla UMMyHosoruu Bceepoccuiickoro HayyHO-MCCIIEIOBATENbCKOTO U TEX-
HOJIOTUYECKOTO MHCTUTYTa OMOJIOTMYecKoil mpombiiuieHHoctn (BHMU-
THUBII), ureny-kKoppecnoHneHTy Poccuiickoii akageMyuu Hayk, 3aciy-
XeHHOMY aesiTesito Hayku Poccuiickoit denepanuu, 10KTOpY GMOJOTH-
yeckux Hayk, npodeccopy lOpuio HukosnaeBuuy DemnopoBy MCIONHU-
Jnock 75 net, u3 Hux 50 — 3TO TOABI aKTUBHOM HAy4YHOI, IPOU3BOMI-
CTBEHHOW ¥ OOIIECTBEHHOU nesiTenbHOCTU. YecTBOoBaHME OOUIISIpA
npouwio B 3aje yueHoro cobeta BHUTUBII.

10.H. ®enopos poauics 18 suBapsi 1942 roma B nepeBHe be-
JIssHKa MopiraHckoro paiioHa Tam6GoBckoii oonactu. C oTIMYneM OKOH-
gy TOMCKUIA CeITbCKOXO3SIMCTBEHHBIM TeXHUKyM, OMCKHUil Trocymap-
CTBEHHBIII BeTePUMHAPHBI WHCTUTYT M AOAKaHCKUI TOCYIapCTBEHHBIN
Mearoruyeckuii MHCTUTYT (Ouosiormueckuii akynbrer). B 1968 romy
TMOCTYyMWJI B acMUPaHTypy Mpu jabopaTopurt UMMYyHHTETa Bcepoccuilckoro MHCTUTYTa 3KCIIepUMEH-
TaabHOU BeTepuHapuu (BMDB) mon pykoBomctBoM akamemuka BACXHMWIJI SlkoBa PomanoBuua Ko-
BaJICHKO, TJe TPOILEN BCe CTYMEeHU CiyxkeOHOTO HayyHoro pocta. C 1982 roma oH Bo3rnaBui jabopa-
Topuio uMMyHosoruu Bcepoccuiickoro HUM skcniepumeHTanbHO# BetepuHapuu uM. f.P. KoBaneH-
KO, IpopaboTaB B 3Toii Jabopatopun co aHs ee ocHoBaHus 40 ner. F0.H. ®exopoB — Bemyiuii yue-
HBIII B OTEUYECTBEHHOI BETEPUHAPHON MMMYHOJIOTMM, Yell 3HAYMTEIbHBI BKJIaJ, BO MHOTOM OIIpele-
JISIET HAYYHYIO MOJUTHKY B 3T0i o6nactu 3HaHuii. C 2008 roma mo 2010 roma FO.H. ®enopos 6bL1
s3amectutesnieM apupekropa BHUTUBII, ¢ 2011 roma — miaBHBI HayYHBI COTPYAHUK OTHEIa MMMY-
Hosnorun. Cchepa ero HayYHBIX WHTEPECOB — MMMYHOJIOTHS, OMOTEXHOJIOTHSI, MUKPOOMOJIOTHS, MeXa-
HU3Mbl UMMYHHOIl 3allIUThl, UMMYHOJIOTUYECKUII MOHMTOPUHT, OLIEHKA UMMYHHOTO CTaryca W Oua-
THOCTMKA MMMYHONE(MUIIMTHBIX COCTOSTHMII, UMMYHOKOPPUTUPYIOLIAs Tepanus U UMMYyHOIPOGhuIaK-
THKA, KJIMHUYECKasl BETepMHAPHAsl UMMYHOJIOTUSI I UMMYHOIIATOJIOTHSI, UMMYHOOMOTEXHOJIOTHSI.

10.H. ®enopoB MprHAIIEKUT K IIKOJIE BBIAAIOIIETOCS ACSITENST OTEUECTBEHHON M MUPOBOIA
BeTepMHApHOM HayKd, JOKTOpa BeTepMHApHBIX HaykK, Npodeccopa, akamemuka BACXHMWIJI, 3acmy-
xeHHoro gaestens Hayku PCOCP fkosa PomanoBuua KopaneHnko. Brectsinasg HaydHas IKoia u
JIMYHOCTHBIE KayecTBa chopMupoBanu HaydHblii ctiib FO.H. ®demnopoB, B KOTOPOM MHTYMTUBHOCTD
HCCTIeI0BATENSI COYETAETCSI C TOYHOCTBIO, TINATEIbHOCTHIO, OTBETCTBEHHOCTBIO, HAyYHOU KOPPEKTHO-
CThI0O M OECKOMITPOMUCCHOCThIO, TyOOKOW 00pa3oBaHHOCTHIO. MM mpoBeneHbl (hyHIaMEHTaTbHbIE
HCCIIeOBAHUS MMMYHOOMOJIOTMYECKON DPEAKTUBHOCTM OpTaHM3Ma XXMUBOTHBIX B OHTOTEHE3€, pPOJIU
MMMYHHBIX MEXaHM3MOB B (DOPMUPOBAHUM YCTOMYMBOCTU K MH(PEKIIMOHHBIM OOJE3HSIM Y HOBOPOXK-
NIEHHBIX XUBOTHBIX, POJIM KOJIOCTPAILHOTO UMMYHUTETA U €r0 BIMUSHUS Ha (OPMUPOBAHME TMOCTBAK-
LIMHAJIBHOTO MMMYHUTeTa. [1ol ero pyKOBOACTBOM W MPU HEMOCPEACTBEHHOM YYacCTUM Pa3pabOTaHbI
YHUDUIIMPOBAHHBIE METOIBI MMMYHOJIOTUYECKOTO MOHMUTOPMHTA, TOJYYeHBl TMOPUIOMBI, TTPOMYLIU-
pylollie MOHOKJIOHATIbHBIE aHTUTEJNA K OTAEIbHBIM M30TUIIAM UMMYHOTJIOOYJIMHOB, OMpENEIeHbI qua-
THOCTUYECKNE U UMMYHOKOPPUTHPYIOIIME AITOPUTMBI UMMYHONE(MUITMTOB KMBOTHBIX.

10.H. ®enopos — aBrop u coasrop 6ojee 300 pyHIaMeHTaIbHBIX pabOT B 00JIACTH BETEPU-
HApHOW UMMYHOJIOTUM M IMMYHOOMOTEXHOJIOTUM, OMyOJIMKOBAaHHBIX B OTEUECTBEHHBIX M 3apYOEKHBIX
WU3MAaHUSIX, B TOM YUCJIE UM HaMMcaHbl 1IecTb MOHorpaduii. UM paszpaboransl 30 HOPMATHMBHBIX U
METOAMYECKUX JIOKyMEHTOB Ha CO3[JaHWE AMArHOCTUYECKUX, BAKIIMHHBIX TMPENapaToB, TMOPUIHBIX
KJIETOYHBIX KyJIbTyp (TMOpUIOM), METONOB M CPENCTB MMMYHOTEpANM M MMMYHOKOppeKkimu. Hayd-
Hasi HOBU3HA UCCJIENOBAHMII 3allMIleHa 25 aBTOPCKUMU CBUIETEIbCTBAMM U MaTeHTaMU Ha M300peTe-
Husi. FO.H. ®@enopoBbiM co3naHa Hay4yHas 1IKoJa B 00JaCTU BeTepUMHAPHOW MMMYHOJIOTMU U OHOTeX-
HOJIOTUM, TTOATOTOBJIEHBI 24 IOKTOpa U KaHAMIATa HayK.

I0.H. ®enopoB Harpaxmen muruiomamu u Memaasmu BJAHX, BBLI, memanbio «B mamste
850-1metust MockBbI», TOYeTHBIMU IpamoTamu Poccenbxoszakagemun, PAMH, MunucTtepcTBa HayKu 1
texHomoruii P®, BAK MunucrepcrBa obpasoBanus u Hayku P® 3a ycnexu B HaydyHOIl, IPOM3BOMI-
CTBEHHOM JESITeIbHOCTU, TTOATOTOBKY M aTTECTAlMI0 HAYYHBIX KAIPOB BBICIIEH KBATM(DUKALIMN.

10.H. ®enopoB MHOIME roabl ObUT 3aMEeCTUTEIEM Tpeaceaaresisi 3KCIepTHOrO CoBeTa 1o
300TEXHUYECKUM U BeTepMHApPHBIM HaykKaMm Bricimeit atrecranmonHoit Komuccun (BAK) Munwu-
crepcTBa 00pa3oBaHus U Hayku P®, oH wieH auccepTallMOHHBIX COBETOB, 3KcmepT Poccuiickoit
aKaJjeMUU HaykK, YJIeH PeJKOJUIETMU DPsfia BEeAylUX HAyYHBIX XypHanoB («BerepuHapus», «Poccuii-
CKUII BeTepMHapHbIA XypHan», «HuBa IloBoaxbs», «Bompockl HOpMaTHBHO-IIPABOBOTO PETYJIM-
poBaHuss B BerTepuHapuu»). lOpuit HukonaeBuy denopoB — aKTUBHBIM 4YieH penaklMOHHOTO
coBeTta xypHana «CelbCKOX03s[iICTBEHHAs] OMOJIOTUSI» U €r0 MOCTOSIHHBIN aBTOP.
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