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CHIWXEHUME BUPYJIEHTHOCTU BAKTEPUU ITYTEM CHUXEHUA
TPAHCIIOPTA ®OJIATA YV BAKTEPUA

OBJACTh TEXHUKU, K KOTOPOW OTHOCUTCA U3OEPETEHUE

H3o006peTeHne oTHOCUTCS K OaKTepHaNbHBIM IITAMMaM, Ipernaparam,
HaIpaBJIEHHBIM MPOTUB OAaKTEpHUANbHBIX HHPEKLINH, 1 OaKTepHaJbHBIM BaKIIHHAM.
bonee koHKpEeTHO, HacTosAIEe H300PETEHNE OTHOCUTCS K BaKIMHAM, HAIIPaBICHHbBIM
INPOTUB CTPENTOKOKKOBBIX HH(EKINH Yy CBHHEH.

YPOBEHb TEXHHUKH

Pactenus, rpubel, HEKOTOpPBIE MpOCTEHININE U OOJNBIIMHCTBO OaKTepHil
BbIpalareiBatoT Gonat (BuramuH B9) de novo, naunnas ¢ ' T® u xopusmara, HO y
BBICIIUX JKUBOTHBIX OTCYTCTBYIOT KJIIOUEBbIE (PEPMEHTHI TAKOT'O CUHTETHYECKOTO MYTH
U MO3TOMY TpeOyeTcs nmoctynarmuil ¢ numen gonat. @onaTel UMEIOT pelnarmee
3HA4YCHHE JJI 3[0POBbs, a aHTHU(OJATHBIE MPEnapaTsl LIMPOKO UCIOIb3YIOTCA B
XUMHOTEPANHNHU paka U B KaueCTBE NPOTUBOMUKPOOHBIX npenapaTos. [1o aTum
NpUYUHAM NYTH CUHTE3a U peyTUianu3auuu (osiata ObUIH LIMPOKO OXapaKTEPU30BAHbI
Ha MOJIeJIbHBIX OPTaHMU3Max, a MyTh CUHTE3a (poyaTa Kak y OakTepui, Tak U y
pacTeHui OB CKOHCTPYHPOBAH IJIS MOBBIMIEHHS COAEPIKaHUA (ojaTa B MUIIEBBIX
npoaykrax. Terparunpodonar sBasercs Ba)KHbIM KOPaKTOPOM IJI1 MHOTHX
ouocuHTeTHuecKknX pepmMeHTOB. OH AEHCTBYET KaK HOCUTEJb OJHOYTJIEPOIHBIX
3BEHBEB B CHHTE3€ TAKMX KPUTHUYECKUX META0OJIUTOB KaK METHOHUH, MyPHHBI,
TJIMIWH, TAHTOTEHAT U TuMuAuinar. Hanpumep, pepmeHT
KETOMAHTOATTUAPOKCUMETHATPaHChepas3a, Kogupyemas reHoM panb, HyK1aeTcs B
kodakTope TerparuapodoaTa 1 CHHTE3a MPEeNIIeCTBEHHHKOB NAaHTOTEHATA.
[Tockoapky TeTparuapodoiaT CHHTE3UupyeTcs de novo B OaKTepusx, HHTHOUpPOBaHHE
ero cuHresa yousaer kieTku. JlefcTBUTENbHO, 1Ba OUeHB 3PP EeKTUBHBIX
aHTUOMOTHKA, CYJb(POHAMU U TPUMETOIPUM, YOUBAIOT OaKTepHaIbHBIE KIETKH
Onokupys BeipaboTKy TeTparuapodonara. 9Tu 1Ba aHTUOMOTHUKA, KOTOPBIE HYaCTO
UCIIONB3YIOTCA B COUETAHUH APYT C APYTOM, OOBIYHO HA3HAYAOTCS IS JICUEHHSI
uH(pEeKITUH MOYEBBIBOASIIIUX MyTEH, KUIIEUYHBIX HHPEKUHNH, TAKUX KaK [UTEJIe3, ’
UH(pEKUUH ApIXaTeNbHBIX MyTeH. Y CIex 3TUX NMpenapaToB CBUAETEIbCTBYET O

YYBCTBUTCJIbHOCTU MHOTHX MAaTOTC€HHbIX 6aKTepHﬁ K I/IHFI/I6I/ITOpaM CHHTE3a
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terparuapodonara. bakrepun UMEOT MHOTOCTAAUWHBIN MyTh CUHTE3a KOpaKkTopa
terparuapodonara. B onHO# BETBU 3TOro NyTH MeTabOJHUThl XOPU3MAT U TJIYTAMUH
SABISAIOTCS cyOCcTpaTaMu AJsl aMUHOE€30KCUXOPU3MATCHHTA3bl, KOOUPYyEeMOll reHamu B.
subtilis, pabA v pabB, xoTopas NpoAYyIUPYeET 4-aMHUHO-4-1€30KCUXOPU3MAT.
AMUHOAE30KCHUXOpHU3MaTianasa, kogupyemas pabC B. subtilis, 3atem npespamaet 4-
aMHHO-4-1€30KCUXOPU3MAT B BaKHBIN MPENLMIECTBEHHUK NAPAd-aMUHOOEH30HHY IO
kuciotry (PABA). B npyroii BeTBuU psix GepMEHTOB, B TOM YHCJIE SH3UMBI,
konupyemseie mtrA, folA n folK B. subtilis, npogynupyoT NpeamecTBEHHUK 2-aMHUHO-
4-ruapoKCcH-6-TUAPOKCUMETHII-7,8-turuapokcuntepuauaaudocdar. 3tor
npenumecTBeHHUK U PABA sBnsroTcs cyOcTpaTaMu 11 TUTHAPONTEPOAT-CHHTETA3BI,
konupyemoii renom sul B. subtilis (romonornuubiM renam dhps u folP E. coli),
KoTopas npoayuupyetr auruaponrtepoar. CynbpoHaMuUabI, TaKHE KaK
Cynb(aMeTOKCa30J1, SIBIAIOTCSI KOHKYPEHTHBIMH HHTHOUTOpaMHU
OUTUIAPONTEpOaTCHHTa3bl. Juruaponrepoatr Moguduuupyercss OuQyHKIHOHATbHBIM
dbepmenTom, konupyembiM folC B. subtilis, ¢ oGpa3zoBanueM auruapodonara.
Haxonen, DHFR (nurunpodonarpenykrasa), kogupyemas dfrA B. subtilis,
MoaupuIupyeT 3TOT Auruapodonar ¢ oOpasoBaHueM KOHEYHOrO MPOAYKTa
terparuapodonara. TpuMeTonpuM sIBJISIETCS KOHKYPEHTHBIM HHI'HOUTOPOM
bakrepuanpHbix DHFR. DTa cenekTUBHOCTD ABISAETCA KPUTHUECKON, TOCKOJIBKY
aHTUOMOTHK He mpensrcTByeT sykapuorndeckum DHFR. Ckopee Bcero, gonar
HEOOXOUM I BCEX CEKBEHUPOBAHHBIX OakTepuil, kpome M. hyopneumoniae.
OnHako He Bce ODaKTEepHH CUHTE3UPYIOT PoJaT de novo, a BMECTO 3TOT0 MOJIArarnTcs
Ha BHEINHHUH HCTOYHUK. UTOOBI mpeacka3aTh OTCYTCTBUE NMYTH CHHTE3a de novo,
6enxxun HPPK (/'0/K) u DHPS (Fo/P) ncnonb3yoTcsi B Ka4eCTBE CUTHATYPHBIX OEJIKOB.
MHorue 6akTepun He HMEIOT FOMOJIOTOB 000UX 3THX T€HOB M MMO3TOMY IOYTH
HaBEPHSKA MOJIATAIOTCS HA YMEHBIIEHHE U TJIYTAMUJIUPOBAHHE HHTAKTHBIX ()OJATOB,
B3SITBIX U3 OKpYy’Karomeil cpensl. B OCHOBHOM 3TO CBSI3aHHBIE C XO35IMHOM OaKTEpHUH,
TaKkHhe KaKk MUKOIJIa3Ma UJIH TPEIOHEMa, UJIM OPTraHU3MBbl, KOTOPBIE )KHUBYT B OOraThIX
dbonaTom cpemax, Takue Kak JaKTOOAUJIIIIBL.

Bune! Streptococcus, cpenu KOTOPBIX CYIIECTBYET OONbIIOE KOJTUYECTBO
BBI3BIBAIOINNX HH(EKINH Y JOMAUTHHUX )KHBOTHBIX M YEJOBEKA, YACTO IPYNIHUPYIOTCS
no rpynnam Jlauchunga. OTHeceHue k onpeneneHHon rpynmne no JIauchunny
NPOUCXOAUT HA OCHOBE CEPOJIOTHUYECKHUX AETEPMHHAHT UM aHTUTEHOB, KOTOPBIE,

Cpenu Mmpouero, MPUCYTCTBYIOT B KamcyJie OAKTepUH, U TOMYCKAET TOJIbKO
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npUOIU3UTENBHOE ONPEeIeHHe, YaCTO OAKTEPUU U3 APYTOH TPYIIIBI TPOSIBIISIIOT
NEePEeKPECTHYIO PEAKTUBHOCTD APYT C APYTOM, B TO BPEMs KakK APyTrHe CTPENTOKOKKHU
He MOTYT OBITh OTHECEHBI K ONpeNeNIeHHOH rpynmne BooOuie. BHyTpu rpynn
nanpHelmas nudgepeHnuanms 4acTo BO3MOKHA Ha OCHOBE CEPOTUITUPOBAHUS, 3TH
CEPOTHIIBI TAK)KE CIIOCOOCTBYIOT OOJBUION aHTUTEHHOH BapuabeIbHOCTH
CTPENTOKOKKOB, YTO CO37a€T MHOKECTBO TPYAHOCTEH B THATHOCTUKE U BaKIIMHAIIUU
NPOTUB CTPENTOKOKKOBBIX HH(pekuit. CtpenTokokku rpynnsl A no JIsuchunny
(GAS, Streptococcus pyogenes) 4acTO BCTPEHAIOTCA Y AeTeH, BBI3bIBAsI HH(EKLUH
HOCOTJIOTKH U UX ocyokHeHusa. Crpentokokku rpynmel B (GBS) npencrasnstor coboit
OCHOBHYIO MPHYNHY OAKTEPHATIBHOTO CENCUCAa U MEHHHTUTA CPEAHU HOBOPOXKIAEHHBIX U
CTAHOBSITCSl 3HAUYUTEIbHBIMHU [MATOT€HAMHU HOBOPOKIEHHBIX B Pa3BUBAIOIINXCS
crpanax. Crpentokokku rpynmel B mo JIsachunny (GBS) Takke BBI3BIBAIOT MACTHT Y
KPYIHOTro poratoro ckorta. MH}exun, BeI3BaHHbIE IpeacTaBuTeNssMu rpymnmbl C mo
Jauchunny, Takumu kak S. equi, S. zooepidemicus, S. dysgalactiae n npyrumu, B
OCHOBHOM HaOJIIOAAI0TCA Yy JIomaneil, KpymHOro poraToro CKOTa U CBHHEH.
Wndexunn, BrI3BaHHbIC TpeAcTaBuTeIsiMu rpynnsl D mo JIsachunny (S. bovis),
BCTPEYAIOTCS Y BCEX MJIEKOMHUTAIOLINX U HEKOTOPBIX MTHUL, YTO HHOTAA MPUBOIUT K
sHpokapauty unu cencucy. [Ipeacrapurenu rpynn E, G, L, P, U u V no JIruchunna
(S. porcinus, S. canis, S. dysgalactiae) BcTpe4daroTCsl y pa3JIUYHbIX X035€B, BbI3bIBAS
HEOHaTaJ bHble HHQEKIUU, NHPEKIIUN HOCOTJIOTKH Wiau MacTUuT. B rpymnax R, Su T
no JIanchunny (1 cpenu He OTHECEHHBIE K rpynnaM) oOHapyKeHa S. suis, Koropas
SIBJISIETCS] BAXKHON MPUYUHON MEHUHIUTA, CENCUCa, apTPUTA U BHE3AIMHONW CMEPTH
MoJIoABIX cBUHEH. KcTaTh, mocineaHsas Tak:ke MOXKET BbI3BATh MEHUHTUT Y YEJIOBEKA.
He oTrHeceHHBIE K rpynmam BUABL Strepfococcus, TakKue Kak S. mutans, BbI3bIBAIOT
KapHec y JIAeH, Takue Kak S. uberis, BBI3BIBAIOT MACTHT Y KPYITHOT'O POTaTOTO CKOTA
U, TAKHUE KaK S. preumonia, BbI3bIBAIOT NHBA3UBHBIE 3a00JI€BaAHUSA, TAKHUE KaK
MHEBMOHHS, 0aKTEepUEMHSI U MEHHHTHUT.

Streptococcus suis sIBISETCSI 300HO3HBIM TATOT€HOM, KOTOPBIH TOBCEMECTHO
NPUCYTCTBYET B MOMYJISIUSAX CBUHEH B MPOMBIIIJIIEHHOM CBUHOBOACTBE. TpHALATh TPU
KaICyJbHBIX CEpOTHUNA OBLIN OMUCAHBI 1O HACTOAIIETro BpeMeHH [ 1] U3 KoTophIxX
ceporunsl 1, 2, 7, 9 u 14 yacto uzonupyrTcs oT O0nbHBIX cBUHEH B EBpomne [2].
BupyneHTHOCTh IITAMMOB pa3IM4aeTcss MeXAY CEPOTUIIAMH U BHYTPHU HHUX. BHYTPHU
cepoTumna 2 ObLIM BBICIEHBI BUPYJIEHTHBIE, aBUPYJICHTHBIE, a TAKXKe

CJ'Ia6OBI/Ipy.]'IeHTHbIe HU30JIAThI, KOTOPBIE MOXKHO pa3JIMdYUTh Ha OCHOBAHUU SKCIIPECCUU
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MapKepoB BUPYJIEHTHOCTH, Oenka, BeicBOOOKnaemoro mypamunasoi (MRP) u
BHekJsieTouHoro ¢akropa (EF) [3] u cyiinusuna [4,5]. HocornoTouHoe HOCHUTENBCTBO
S. suis y B3pOCIbIX CBHHEH MpOTeKaeT OECCUMITOMHO, TOTJa KaK Y MOJIOJBIX MOPOCST
YBEJIMYUBAETCS BOCIPUUMYHBOCTD K HHBA3UBHOMY 3a00JIEBAHHIO, BEI3BAHHOMY 3.
Suis, 9TO MPUBOAUT K MEHUHTHUTY, APTPHUTY U CEPO3UTY, & TAKIKE K BHICOKUM
NOKa3aTeNsIM CMEPTHOCTH. B 3amafHbBIX CTpaHaxX JIOAH, MOJBEPTAIOIHECs
npo¢eCcCHOHANBHOMY KOHTAKTY CO CBHHBSIMHU HJIM CHIPOHl CBUHHMHOHN, MOTYT TaKXke
3apa3uthes S. suis, XxoTs 3a001eBaeMOCTh OYeHb HU3KasA. MHBa3uBHas uHQpekuus,
BBI3BAHHAS S. Suis, y JIOOEH NaeT TaKue ke KIMHUYECKHe PU3HAKHU, KaK Y CBHUHEH;
MalMEeHThl YaCTO CTPANAOT OT TIIYXOThI mocie BeizgoposieHus [6]. B FOro-
Boctounoi#i A3zuu S. suis, B 4aCTHOCTH CEPOTHIIA 2, CHUTAETCS HOBBIM MAaTOTEHOM IJIsI
JOel U MpU3HaH OCHOBHOM MPUYHUHON OakTepuanbHOTO MeHUHTHUTa [7-10].
Coobmaercs, uro B FOro-BocTouHoil A3un KIMHUYECKHUE IPU3HAKU 3apaskeHUs
yeJoBeKa S. suis 0oyiee cepbe3Hbl O CPABHEHHUIO C APYTHMHU YaCTAMU MHPA, Y
NAaLMEHTOB Pa3BUBAETCSA TOKCUYECKUN IOKOMOAOOHBIH CHHAPOM, CENCUC U MEHUHTHT.
Maiio 4TO U3BECTHO O MaToreHese 3a00JeBaHusl, BBIZBAHHOTO S. suis. PaznmdHbie
OakTepuaNbHbIe KOMIIOHEHTBI, TAKUE KaK O€JKH, CBSI3aHHBIE C BHEKJIETOYHBIMH H
KJIETOUHBIMU MeMOpaHaMu, HTPAIOT POJIb B maToreHese. bonee Toro, 6pUIO MOKa3aHo,
YTO KAICyJia sIBJSIETCS BaXKHBIM (PAKTOPOM BHPYJIEHTHOCTH, MO3BOJISIIOIUM
MHUKPOOpPraHU3MaM NPOTUBOCTOATH paronuto3y. COBpeMeHHbBIE CTPATETHH
npoduNakTUKU UHPEKINHA, BBI3BAHHBIX S. SUis, y CBUHEH BKIIOUYAIOT
aHTUOMOTUKOTEpANHI0 OOJNBHBIX CBUHEH B COUETAHUM CO CTPATETHAMU BaKLUHALUH
ayroBakuuHamu [11]. XoTs ayToBakIMHAIUsI OaKTEPUANTbHBIMHA BaKIIMHAMH MPOTHUB
OakTepuii cepoTumna 2 mokasana, YTO OHa CIIOCOOHA CHU3UTh KOJIHMYECTBO
KJIMHIYECKUX BCIBIIIEK Ha epMax, TO K€ caMoe HeJb3sl CKa3aTh O cepoTure 9, ot
KOTOpPOTO ayTOBakmuHaIus He oOecneunBaet 3¢ extuBHON 3amuTsl [12,13]. [Tomumo
Toro ¢akra, 4To OaKTepHaIbHbIE BAKLIMHBI MeHee 3(PPEeKTUBHBI MPOTUB HHPEKIUH,
BBI3BAHHBIX OAKTEPUSIMHU CEpOTHUNA 9, OHU MOTYT 3aIHUINATh TOJbKO OT OaKTepUil TOro
CepoTHUIa, KOTOPhIE MPUCYTCTBYET B BaknHe. OTHAKO, KaK YIIOMUHAJIOCH paHee,
HEKOTOPBIE CEPOTHIIBI MOTYT BBI3bIBATH 3a00JI€BaAHHE, TOITOMY ayTOBAKIIMHBI
SBISIFOTCSI BPEMEHHBIM PEIICHUEM KJIMHUYECKON BCIBIMKHU. [ monrocpoyHoro
pewmeHus mpoOseMbl HHQEKIUN, BBI3BAHHBIX . S#is, HEOOXOANUMBI BAKIIUHBI, KOTOPBIE

MIMPOKO 3ALIUINAIOT OT BCeX (MAaTOreHHBIX) CEPOTHIOB. BhIIO MpOBENeHO MHOTO
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UCCIIeIOBAHMH, YTOOBI HANTHU MOAXOAAINX KAHAUAATOB IJIs1 BAKLUHBI, OJHAKO, TOKA
HET HUKAaKOHN NepeKPEeCTHON BaKLUHBIL.

KPATKOE OINMMCAHUWE M30OBPETEHUA

B Hacrosimem nzoOpeTeHnn NpenioKeH Croco0 moaydyeHus 0akTepuu,
NPEeANOYTUTENBHO IS UCIIOJNBb30BAHMS B BAKIIUHE, IPEAMOYTHTEIbHO IS
UCIIOJIb30BAHUS B BAKLIMHE JUJII CO3/1aHUS 3aIIUTHI OT OaKTepHaIbHONW HHPEKI Y,
BKJIIOUYAIO TN BBIOOP POIHUTENBCKOr0 OAKTEPUANBHOTI'O ITAMMAa, OOBIYHO CIIOCOOHOTO
K TpaHcropTy ¢onarta u cuHTe3y ¢omara, u BbIOOp OAKTEPUU U3 3TOTO POIUTEIBCKOTO
[mTaMMa, KOTopas iMeeT MOAU(PUKALINIO, TAKYIO KaK MyTalus, AeJeLHs] U BCTaBKa,
B obnactu IHK ykazanHo# OGaktepuu, Kogupyroeil 0enok, CBA3bIBAIOMUNA cyOcTpar
donara (y Streptococcus suis n3BeCTHbIN Kak reH folT), u oTOop ykazaHHOH OakTepuun
CO CIMOCOOHOCTBIO PACTH € TAKOH K€ CKOPOCTBhIO, KaK U YKa3aHHbIH POAUTENBCKUH
IITAMM i Vifro, HO pacTu ¢ 0ojiee HU3KOH CKOPOCTBIO MO CPABHEHUIO C YKa3aHHBIM
POAUTENBCKUM IITAMMOM /71 Vivo. B HacTosimeM n300peTeHnH TakKe MpeaIokKeH
croco0 mony4yeHus: OaKkTepHu, MPEANOYTHTENBHO JIs HCIIOJIb30BAHUS B BaKLIMHE,
NPEeANOYTUTENbHO BAKIUHY JJISl UCTIOJIB30BAHUS ISl CO3MAHUS 3aIIUTHI OT
OakTepuanbHON MHPEKLUHH, BKJIIOYAIOIHH BEIOOP POAUTENBCKOTO OaAKTEPHUATBHOTO
mTaMMa, OOBIYHO CITOCOOHOTO K TpaHCHOPTy (HonaToB u cuHTe3y (GoaaTos, U BHIOOD
OaKTepUH U3 3TOTO POAHUTEIBCKOrO MITAMMA, KOTOPast UMEET MOIU(UKALHIIO, TAKYIO
KaK MyTalHus, JeJenus uin sctaBka, B oobnactu JJHK ykazannoit 6akrepun,
Konupyroei 0enok, cBsa3bIiBarOuil cyoctpar domnara (y Streptococcus suis
U3BECTHBIN Kak reH foll), n ordop ykazaHHOU OaKTepUH CO CIIOCOOHOCTBIO PACTH C
TaKOM XK€ CKOPOCTBIO, KAK U YKa3aHHBIM POAUTENBCKUN IITAMM /71 VifFO, HO PACTH C
OoJsiee HU3KOH CKOPOCTBHIO IO CPABHEHHIO C YKAa3aHHBIM POAUTENHCKUM IITAMMOM 771
vivo. B HacTosimeM n300peTeHNH TakXKe MpenyiokeHa OakTepusi, OaKkTepuaabHas
KYJbTypa, KOTOPYIO MOKHO IMOJIYIUTH UJIU MOJYUEHHAs! CTOCOOOM CENeKLHH WU
TpaHcGoOpMalUH COTJIACHO HAcTOsAImeMy n3o0peTeHuo. [IpennodTuteabHO, 4TOOBI
yKa3aHHasi OakTepus, MpeaIOKeHHasl B HACTOSILIIEM TOKYMEHTE, KJlacCu(pUIUpoBaIach
Kak QUPMUKYT, IPEANOYTUTENBHO KaK Streptococcus, 6ojee MpeanouYTUTENbHO KakK
Streptococcus suis. B n300peTeHnn Takke NMpenyioKeHa KOMITO3ULUs, COAepIKaIas
OaKTEepHUI0 UK KYJIbTYpPy OakTepHuH, CIIOCOOHYIO PACTH C TAKOH e CKOPOCTHIO, KaK
yKa3aHHBIA POOUTEIbCKUN IITAMM i71 Vifro, HO ¢ OoJiee HU3KOH CKOPOCTBIO IO
CPaBHEHHIO C YKa3aHHBIM POAUTENBCKUM IITAMMOM i1 Vivo. B n3obpeTeHnn takxke

NpEAJIONKECHO UCIMTOJBb30BAHUEC Takoit KOMITIO3U LUK OJId TPOU3BOACTBA BAKLIMHBI.
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[IpennouTuTENbHO, TaKask BAKIIMHHAS KOMITIO3ULHS CONEPIKUT OAKTEPHIO MJIH
KYJbTypy OakTepHuu, CHOCOOHYIO pacTH C TAKOH jK€ CKOPOCTBIO, KaK YKa3aHHBIN
POAUTENBCKUH LITAMM in Vitro, HO ¢ 00Jiee HU3KOH CKOPOCTBIO IO CPABHEHUIO C
YKa3aHHBIM POOUTENBCKUM IITAMMOM IR VIVO.

B uzobpeTennn Takke mpeaiioxkeH cnocod CHIKEeHUs (ATTEHyHPOBAaHUS)
BUPYJIEHTHOCTH OaKTEpUHU, IPUUYEM YKa3aHHasA OaKTepus MPEeaNnoYTHTEIbHO CIOCOOHA
CUHTE3UPOBATh PoJaT de novo, BKIIOYAKIMUN CHUKEHUE CITOCOOHOCTH YKa3aHHON
OakTepuu K TpaHCIOPTY (onata. ABTOPBI HACTOAIETO H300PETEHUS MPEaJIararoT
OakTepHuIo, HA3BAHHYIO B HACTOSILIEM AOKyMeHTe MyTaHToM AFolT, B 4aCTHOCTH, B
HACTOSIIIEM JOKYMEHTE MPEJIOKEH WTaMM Streptococcus suis, B KOTOPOM yKa3aHHas
CIOCOOHOCTh ObLTa 3HAYUTEIBPHO CHHUIKEHA MYyTeM (PYHKIMOHAJIBHOTO YAAJIECHUS
¢yukuun Tpancnoprepa gomnara (FolT). Dta bakTepust, Kak IPEIJIOKEHO B HACTOSAIIEM
IOKyMEeHTe, BCce emle odiagaeT cmoCOOHOCThIO MPOAYLHPOBATh (ONAT AJIs
COOCTBEHHOTO MCIIOJIb30BAHUS MMyTEM MPUMEHEHHUs yTeH cuHTe3a donara de novo.
HWHTaKTHOCTH 3TUX MyTEH CUHTE3a HE BIUSAET HAa CIOCOOHOCTD K POCTY ih Vitro (B
KYJbTYyp€), ONHAKO HEOKHIAHHO OBIJIO MOKA3aHO, YTO POCT U BUPYJEHTHOCTD Y
X03s5iMHa (in Vivo) 3HaUYUTEIbHO CHUKEHBI. Takoil GakTepHanbHBINA IITAMM, KOTOPBIH
XOpOWIO pacCTeT I Vitro, HO iN VIVO PacTeT MEHbIIE, YeM €r0 POAUTENbCKUN MITAMM, U
UMEET 3HAYUTEIbHO CHH)KEHHYIO BUPYJIEHTHOCTD i1 ViVO, OY€Hb MOJIE3€H B KAUeCTBE
BAKLIMHHOIO mTaMMa. Takol mTaMM UJIW MYTaHT, IPEAJOKEHHBIH B HACTOSAIEM
U300pEeTEeHNUH, C OJHONW CTOPOHBI, MO CYI[ECTBY, HE MOJABEPIKEH BIUSHUIO CUHTE3a
¢donarta u, TakuM 06pa3OM, MOKET OBITh BBIPAIIEH O BBICOKHX TUTPOB H,
CIe0BATENbHO, OTHOCUTEIBHO MPOCT U HEAOPOT B MPOU3BOJICTBE, B TO BPEMS KaK C
APYTrOH CTOPOHBI, U3-32 €r0 CHUKEHHOTO POCTa U CHUI)KEHHOH BHPYJEHTHOCTBIO Y €ro
XO035IMHA IO CPABHEHUIO C €r0 POAUTENBCKUM IITAMMOM, OH SBJISETCS OTHOCHUTEIBHO
Oe3BpEenHBIM MOCIE MPUMEHEHHUS i ViVo, YTO IeJIaeT €ro Ype3BbIUaiiHO MOJIe3HBIM B
Ka4yeCTBE BAKI[MHBI HANIPABJIEHHONW MPOTUB OaKkTepUalbHON MH(PEKLHH.

IIpennoxen nporoTun MyTanTHOro mramma AFolT ¢ mogudukamnuei B odnactu
JHK, konupyrommei 6e10k, cBs3bIBalOIui cyocrpat ¢onara (y Streptococcus suis
U3BECTHBIN Kak reH foll), n uMeImui TaKOH ke pOCT B KyJNbType (in Vitro), Kax ero
POAUTENbCKUN MITAMM, HO UMEIOUIUI CHUKEHHBIN POCT I7 ViVO B OTJINYHE OT CBOErO
POAUTENBCKOTO MITAMMA, AETIOHUPOBAHBIA KaK «MYTaHT Streptococcus suis AFolT
CBS 140425» B Centraalbureau voor Schimmelcultures nnsa nesneit maTeHTHOM

Npoueaypel B COOTBETCTBUM ¢ Pernamentom bynanemrckoro norosopa ot 19 asrycra
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2015 r. IlpeanoxeH npyroit mporotun MytaHTHoro mramma AFolT ¢ mogudukanuei
B obnactu JIHK, xonupyromeii 6eok, cBs3piBaromuii cyoctpar ¢omnara (y
Streptococcus suis u3BeCTHBIN Kak reH folT), n Mermui TaKoH ke pOCT B KYJIbType
(in vitro), kKak ero poAUTENbCKUH MITAMM, HO UMEIOLIUNA CHUIKEHHBIH POCT in Vivo B
OTJIMYHME OT CBOETO POAUTENBCKOTO IITAMMa, JEMOHUPOBAHBIN KaK «MyTaHT
Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute
IUIS LeJied MaTeHTHOM npoLeaypsl B COOTBETCTBUU ¢ Permamentom byaanemrckoro
norosopa ot 25 asrycrta 2017 r.

CnocobOHoCTb K cuHTE3y (posata de novo y 6akTepuu MOKHO JIETKO IPOBEPHUTH
crioco0amMu, U3BECTHBIMU B TAHHOM 00JIACTH, TAKUMH KaK TECTHPOBAHHE POCTA
OakTepuu B KyJbTypadbHOU cpene 6e3 onara mo cpaBHEHUIO ¢ KYJbTYPaJbHOM
cpenoii ¢ ¢poxaTom, UK IPYyrUMH MeTonamu, paccMorpeHHbiMu B BMC Genomics
2007, 8:245 (doi:10.1186/1471-2164-8-245, BKJIIOYEHHBIM B HACTOSIIUI JOKYMEHT B
Ka4yecTBe CChUIKK). Y OONbIIMHCTBA DaKTepHUl €CTh MO KpaliHel Mepe ABa
HE3aBUCHMBIX MYTH MOJYYEHHUS TeTparuapodosara; OJUH MO KIACCHIECKOMY MYTH
cuHTe3a ¢oyiaTa U OOUH OBICTPBIN CTOCOO ¢ UCTIOIB30BAHUEM TpaHCHopTepa ¢osata
st umnopta ponarta. B HacTosmemM NOKYMEHTE TEPMHH 7 Vitro O3HAYaeT, YTO
UMEETCsl JOCTATOUYHOE KOJMYECTBO MUTATEIbHBIX BELUIECTB H 3HEPTUH, JOCTYIHBIX K
UCIIOJIb30BAHUIO B KJIACCUYECKOM NMyTH CHHTe3a. He skenas ObITh CBA3AHHBIM TEOpHUEH,
HO TpezJiaras BO3MOKHOE 00bsicHeHUE 3¢ PpekToB, OOHAPYKEHHBIX H300peTaTEIAMH,
in vivo, KOraa MOKeT ObITh HEXBATKA MUTATEIbHBIX BEIIECTB M, CJIEIOBATENIBHO,
SHEPTHH, MOXKET ObITh HAMHOTO CJIOJKHEE HHBECTHPOBATH B NMPOU3BoaCcTBO T @,
clenysl KIaCCUYEeCKOMY IMyTH. AJNbTEPHATHBA JAJIsl UMIIOpTa (oaTta, OUEBUIHO,
BbIOpaHa nanee. OCHOBBIBASICh HA MPOJOJIKAIOIIUXCS SKCTIEPUMEHTAX, MBI
NOCTYJUPYEM, 4TO 3Kcrpeccus foll aBnsiercs HArpy3ko nis OakTepuu, BEPOSITHO, U3-
3a Bbicokoi ruapodobHocTH. [loBeimmeHHas s3kcnpeccus fol/T cHUKAET CKOPOCTh POCTa
in vitro. BeposiTHO, 3TO PUYHHA TOTO, MoueMy 3kcrnpeccus foll Tak ctporo
perynupyercs HanudueM ero pubonepekarouarens. OH JOKEH 3KCIPECCHPOBATHCS
TOJBKO TOTZA, KOTAa B 3’TOM €CTh abCOMIOTHAsA HeoOXoauMocTh. B 3akmroueHmne
CIeyeT OTMETHUTh, UTO CYIIECTBYET OallaHC MEXAY NOCTYIHOCTHIO MUTATEIbHBIX
BeIIeCTB U MoTpeOHOCThIO B TT'®D mo cpaBHEHUIO ¢ HArpy3KoH 3kcnpeccuu Oenka. B
HACTOSIIEee BPEeMsl aBTOPBI HACTOSIIEr0 H300peTeHUss OOHAPYKUIIU, YTO 3TOT OajaHC
CIABHUTAETCS in Vifro B OMHY CTOPOHY, YBEJIUYUBas CUHTE3 dojarta de novo, a in vivo - B

APYTYIO CTOPOHY, YBEJIUYNBas TpaHCHOPT ¢onata. HeoxknnaHHO, 4TO CHUXKEHHUE
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(ymeHbIIeHHE) TpaHCcTOpTa (posiaTa B YCIOBHIX i ViVO, TPEANOYTUTEIBHO
nojaBJIeHUE TpaHcmopTa (osiaTa B YCJIOBUSX i71 Vivo TyTeM (YHKIHOHAJIBHOTO
ynanenus pyHKIIUU TpaHcmopTepa (osiata, CHUXKAET BUPYIEHTHOCTh OAKTEPUH B
XO035IMHE, HO HE B KYJbType. B mpeanoYTuTe IbHOM BapHAHTE OCYIIECTBICHUS
uzo0pereHus npenynoxer MytaT AFolT 6akrepun, odnagarmuil CHUKEHHON
CIOCcOOHOCTHIO TpaHCIOpTa pojiaTa, B KOTOPOM yKa3aHHAsi CIOCOOHOCTH Oblja
CHHXEHA NyTeM (pYHKIIMOHATbHOTO yaaleHus GyHkuuu tpancnoprepa ¢omara (FolT).
B yacTHOCTH, aBTOPBI HACTOSAIETO H300PETEHUS MPEAIaraloT Crnocod CHUKEHUS
(YyMeHbIIeHUs ) SKCIpeccuu u/unu GyHKIHHN Oenka, CBA3bIBAOIETo cyOcTpaT onara
(FolT) y yka3anHO OakTepuu, B YaCTHOCTH, TyTeM OOeCIeYeHHsI MyTaIluH, JeJIeIHU
WJIU BCTABKH B T'eH fol] yka3zaHHOHN OakTepHH WU B MIPOMOTOP YKA3aHHOTO IeHa.
Takas MyTanus, nenxenus Uiu BCTaBKa MOTYT ObITh OOHapy KeHbl ¢ moMoupio IT1P
U/WJIN aHaJIN3a MOCIeNOBaTEeIbHOCTH, U3BECTHBIX B JaHHOW obnacTu. B KOHKpeTHOM
BAPHAHTE OCYIIECTBJIEHHS U300PETEHNE OTHOCUTCS K CITOCO0y HOKayTHPOBAHUS reHA
folT, 3raunTenbHOro ocinabiaeHus: OakTepuu, TaKOH Kak S. suis, u obecrieueHus ee
NPUTOAHOCTH JUISI UCTIOJIB30OBAHMS i1 ViVO B KAU€CTBE BAKIIMHHOTO LITAMMa, KOTOPBIH
el1e MOJKHO JIETKO KYJIbTUBHPOBATH 7 Vitro. B n1pyromM BapuaHTe OCYyLIECTBICHUS
n300peTeHne OTHOCUTCS K c1oco0y, B KOTOPOM YKa3aHHAs BUPYJIEHTHOCTb CHH)KEHA
nyTeM obecriedeHuss MmyTamnuu, Aexenun win sctaBku B JIHK ykazanuoii 6akrepuw,
Koaupyroieid TpancMeMOpanHyto obnacts Oenka FolT, cBsa3wpiBaromero cyocTpar
¢donarta, mpeaNnOYTUTEIBHO OCTABIISII HMMYHOreHHOCTh FolT mo cyuiecTBy HHTAKTHOM,
HauboJiee MpeaNnoOYTUTEIBbHO OCTaBsIsA ruapodunapabie OeakoBeie noMeHbl FolT mo
CYIIECTBY HHTAKTHBIMU. B pyrom BapuaHTe OCyLIECTBICHUS, H300peTEeHHE
OTHOCHUTCS K croco0y, B KOTOPOM YKa3aHHAs BUPYJIEHTHOCTb CHH)KAETCS MyTEM
obecriedeHus MyTalny, nenenuu win sctaBku B odbnactu JAHK, xonupyromeii FolT, y
yKa3aHHOW OakTepuu, KOOUPYIOIIel 001acTh, KPUTUUECKYIO ISl CBSI3bIBAHMS
cybcTpara, mpuueM ykazaHHast 00JacTh B S. suis XapaKTepU3yeTCs NEeNTHIHBIM
JOMEHOM, UMEKIIUM aMUHOKUCIOTHBIA y4acTok FYRKP. IIpeqnoururensno
MyTHUPOBaTh O MeHbIIel Mepe apruHuH (R) B yuactke FYRKP nns ycrpanenus
cBs3biBaHus (onarta. B npennoururensHOM ciocobe n3zobpereHus dakrepus
kinaccuuuupyercs kak UPMHUKYT, IPEANOYTUTENBHO Kak Streptococcus, bonee
NPEeANOYTUTENBHO Kak Streptococcus suis. IlpeanoururenbHo, 4trodsl MyTanTt AFolT
coryiacHO u3o0pereHuro obnanan cnocoOHOCThIO CHHTE3UPOBATh (PONAT;, HHTAKTHOCTD

STHUX MyTed CHHTEe3a He BIUSET HAa CIIOCOOHOCTD K POCTY 77 Vifro (B KyJbType), ONHAKO
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3HAYUTENIbHOE CHUIKEHUE €ro BUPYJICHTHOCTH Y X03s1Ha (i1 Vivo), 94TO JellaeT ero
OYeHb MOAXOIAIINM JJIs1 HCIIOJNb30BaHUs B BakuuHe. [IpeanoYTuTe IbHO, 4TOOBI
ykazaHHbIA MyTaHT AFolT cornacHo n300peTeHUI0 UMEeN CHHKEHHYIO (YMEHBIIEHHYIO
UJIU 3aTPyAHEHHY0) skcnpeccuto Fol T, Hanpumep, XapakTepHu30oBaicsi CHUKEHHON
skcrpeccueit FolT per se unu sxkcnpeccueit Bapuanra 0enka FolT co cHukeHHON
MOJIEKYJIIPHON MacCOMW, TaKOH Kak, HalmpuMep, MOXKET ObITh NPOTECTUPOBAHA MTyTEM
tectupoBanusa FolT-cnennpuiyeckux HyKIEOTUIHBIX KOHCTPYKTOB YKa3aHHOTO
MyTaHTa B UCCJIETOBAHUSIX TPAHCKPHUMLUHUN/ TPAHCISALNY i1 Vitro, KaK OMUCAaHO B
SKCIIEPUMEHTAJIbHOM pa3ziesie JaHHOTO JOKyMeHTa. B 0MHOM KOHKpETHOM
NPEeANOYTUTEIbHOM BaPUAHTE OCYINECTBIEHUS N300PETEHNE OTHOCUTCS K MYyTaHTY
AFolT cornacHo U300peTEHUIO, IETOHUPOBAHHOMY KaK «MYTAaHT Streptococcus suis
AFolT CBS 140425» B Centraalbureau voor Schimmelcultures 19 asrycra 2015 rona.
B apyrom KOHKpPETHOM MPEANOYTUTEIBHOM BapHUaHTE OCYLIECTBICHUS N300peTeHHE
OTHOCHUTCS K MyTaHTy AFolT cornacHo n3o00peTeHno, IeMOHUPOBAHHOMY KakK
«myTaHT Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity
Institute 25 asrycrta 2017 roga.

B apyrom KOHKpPETHOM MPEANOUYTUTEIBHOM BapUAHTE OCYLIECTBICHUS
n300peTeHne OTHOCUTCS K MyTaHTHOMY mtaMmy A/ 0l1 cornacHo u3o0peTeHuto.
JIro00¥i U3 3TUX AEMOHUPOBAHHBIX ITAMMOB MOXKET TaKK€ MCIIOJIb30BAaThCS IS
NpeaOoCTaBIEHHUSI MYTAHTHBIX HYKJIEOTHIAHBIX KOHCTPYKTOB AF0/T B xauecTse
KOHTPOJIbHBIX KOHCTPYKTOB B UCCJIETOBAHUAX SKCIPECCHUH C OMOJHUTEIbHBIMH
OakTepuanbHbIMU MyTaHTaMu AFolT nns n3yueHus 3KCIpeccuu BAPUAHTHOIO T'eHa
FolT unu sxcupeccuu 6enka BapuanTHbeIM reHoM FolT. JIro6oit u3 stux
IAETIOHUPOBAHHBIX IITAMMOB TaK)K€ MOXKET OBITh UCIIOJNb30BAH IS OJTYUEHUS
MyTaHTHOH OakTepuanbHOU KyNnbTypsl AF0olT nnu KOMIO3ULNH, COAEpIKaIIe
MYTaHTHYIO OakTepuainbHyI0 KyiabTypy AFoll cornacao nzobperenuto. B HacTosmem
N300pETEHNH TAKXKEe MPEeAIoKeHa OaKTepusi CO CHHKEHHON BUPYJIEHTHOCTHIO,
KOTOPYIO MOXHO TOJYYUTh UJIH MMOJIYYEHHAs CIIOCOOOM, MPea0oKEHHBIM B HACTOSIIEM
IOKYMEHTE, U KyJbTypa Takoi Oakrepun. Takxke npenyiokeHa KOMIIO3ULIHS, KOTOpas
COAEPKUT MYTAaHTHYIO Oakteputo AFolT nnu MmyTaHTHYIO KyabTypy AFolT cornacHo
U300pETEHNI0, M TPUMEHEHHE TaAKOH KOMITIO3UINHU JIJII IPOU3BOACTBA BaKLMHbI. B
HACTOsIIIEM H300PETEeHNH TaKXKe MPEeJIOKeHA BAKIIMHA, COAepIKamasi MyTaHTHYIO
bakreputo 4 olT nau MyTaHTHYIO KynbTypy AFolT, cornacHo HaCTOsIIEMY

JOKYMEHTY. B mpeanodTutenbHOM BapuaHTe OCYIIECTBIEHUs NPea0oCTaBlIeH
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BaKLMHHBIA [ITaMM Sfreptococcus UM BaKUMHA, BKJIOYamomas MyTant A1 olT),
CIOCOOHBIN 3KCIPECCUPOBATH HE OTHOCAIIUICA K Strepfococcus Oenok. Takon
MYTaHTHBII BaKIIUHHBIA IITAMM-BEKTOp Streptococcus AFolT no3sonser npu
UCIIOJb30BAHUM B BAKLMHE 3ALIUIIATH OT MaTOTE€HHBIX MHKPOOPTAHU3MOB, OTJIIHYHBIX
ot Streptococcus. bnarogaps cBoeMy aBUPYJIEHTHOMY XapaKTepy BaKIUHHBIA IITAMM
Streptococcus nau myTtanT AFolT, npennokeHHbIH B HACTOSILIEM JOKYMEHTE, XOPOLIO
NOAXOIHT IJISl TeHEPALHH CIeu(PUIECKUX U MPOAOJIKUTEIbHBIX HMMYHHBIX OTBETOB
HE TOJIbKO MPOTHB aHTUT€HOB CTPENTOKOKKOB, HO TaKXK€ MPOTHUB APYTUX aHTUTECHOB,
SKCIPEeCCUPYEMBbIX ITaMMOM. KOHKPETHO, aHTUT€HBI, MMOJYYEHHBIE U3 APYTOr0
NaTOreHa, TeNePhb SKCIPECCUPYIOTCs O€3 BPETHOTO BO3AEHCTBUS AHTUT€HA MU
NaToreHa, KOTOPBIH B MPOTHUBHOM ciiy4ae Obli Obl BpeneH 1 xo3sauHa. [IpuMepom
TAKOTO BEKTOPA SIBJISIETCS BAaKLUHHBIN WTaMM Streptococcus unu Mmytant AFolT, B
KOTOPOM aHTUT€H MPOUCXOINUT OT MATOTEHA, TAKOTO Kak Actinobacillus
pleuropneumonia, Bordetella, Pasteurella, E. coli, Salmonella, Campylobacter,
Serpulina n npyrux. Takxe npenyio’keHa BaKIIMHA, BKIOYAO A BAKIIUHHBIA IITAMM
Streptococcus nan mytanT AFolT v papManeBTHUECKH TPUEMIIEMbIH HOCUTENb UJIU
anpoBaHT. HocuTenu uim aablOBaHThI XOPOLIO U3BECTHBI B JaHHOH 00JacTH,
npuUMepaMu sIBIAIOTCS 3a0ydepeHHsbl pochaToM GuU3HOIOTHIECKUIA PaCTBOP,
bu3noNoTNYEeCKue COJEBbIE PACTBOPHI, (IBOWHBIE) SMYJIbCUU MACJIO-B-BOJIE,
ruapokcua amoMunus, Criekon, OJOK- UK CONOJMMEpPHI U Apyrue. BakmnuHa,
COTJIACHO U300PETEeHUI0, MOKET BKJIIOYATh BAKIUHHBIN ITAMM JHOO B
WHAaKTUBUPOBAHHOM, THOO B kMBOH Ppopme. Hanmpumep, mHaKTUBUPOBaHHAs BAKIIMHA,
BKJIIOYANOIAsA ITAMM, UMEIOIHHA (CBEPX) 3KCMPECCUPYIOIMUICA CTPENTOKOKKOBBIN
WJIU F€TEPOJIOTUYHBIA AaHTUTE€H WIH (PaKTOP BUPYJIEHTHOCTH, OYEHBb XOPOIIO MOAXOIHT
17151 BBI30BAa HMMYHHOTO OTBETa. B ompeneneHHbIX BapUaHTax OCYLIECTBICHUS
NpeaoCTaBleHa BAKIIMHA, B KOTOPOI LITAMM SIBJSIETCS KUBBIM, OJarogapsi CBOeMy
ABUPYJICHTHOMY XapaKkTepy BaKUMHHBIN [ITaMM Streptococcus OCHOBAH HA MYTaHTE
AFolT, npennokeHHOM B HACTOSIIEM JOKYMEHTE, XOPOIIO MOAXOIHT AJISl TeHEpaLuH
crienupUIECKUX U MPONOIKUTEIbHBIX HMMYHHBIX OTBETOB. TakXe mpesocTaBiieH
crmocod GOpbOBI MJIM UCKOPEHEHHST CTPENTOKOKKOBOIO 3a00JIeBaHUS B MOMYJISILIUU,
BKJIIOYAIO TN BAaKIMHALMIO CYOBbEKTOB B MOMYJISIUNA MYTAaHTHOH BakuHou AL olT
coryiiacHo n3o0pereHuro. B HacTosmeM nOKyMeHTe OBIIIO YKa3aHO, YTO S. Suis UMeeT
OTIEPOH, KOTOPBIA UrpaeT BaXKHYIO POJb B MMATOT€HE3€ W/UIU BUPYJIEHTHOCTHU S. SUIS.

OrnepoH KOOUPYET NIBA T€HA, YYACTBYIOMUX B MOJy4YeHUU (oJjiaTa v MpeBpaIleHHU
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¢donata B TeTparuapodonar. @onat — 3T0 OOMUNA TEPMUH IJIS TPYIIIIHI
BOJOPACTBOPUMBIX BUTAMUHOB Ipynibl B, rae ¢osat OTHOCHTCA K pa3iuyHBIM
NPOU3BOAHBIM TeTparuapogosara. DTU IPOU3BOAHBIE MOTYT BCTYNAaTh B OCHOBHOH
Metabonudeckuil nuka gosata TudOO HEMOCPEACTBEHHO, JINOO MOCe
NEePBOHAYAIBHOTO BOCCTAHOBJICHUS U METUIIMPOBAaHUA A0 TeTparuapodonara. Qonar
HEOOXOUM BCEM XKHMBBIM OpPTaHHU3MaM, KaK MPOKaApUOTaM, TaK U 3YKapHOTaM, UYTO
nenaet metabonu3m ¢onatos BaxHelmuMm npoueccoM. Onepon fol/7T-folC, no-
BUIIMMOMY, 00pa3yeT myThb MoJiydeHus onara B yCIOBHUAX OrpaHUYEHUs mo ¢onary,
KaK, HallpUMep, i1 Vivo, KOTAa X035IMH U30JUpyeT (osaT aisi COOCTBEHHOTO
UCIIONb30BaHUs. B 3THX ycnoBusx skcnpeccus onepoHa fol7-folC nanyumnpyercs
pubonepexmtouareneM. Korna yposerns ¢ojara nmagaer, rerparuapodoniar
BBICBOOOIKIAETCS U3 PUOOMEPEKITI0YATENsA, TO3BOJISASI €My Pa3BOPAYUBATHCSA. DTO
MO3BOJISIET HHUIIMUPOBATD TPAHCIALHIO TYTEM BBICBOOOXKAEHHUS CaiiTa CBA3BIBAHUS
pubocomsl. Dkcnpeccus folT-folC no3sonser S. suis UMIOPTHPOBATH doJaT
HEIMOCPEACTBEHHO C TOMOIIBIO KOMILJIEKCA TpaHcHopTepa osaTta, 1 MOCIESIYIO UM
npeBpamenuem gomnara B terparuapodonar ¢ nomomsio folC. I[Tockonbky donat
UMeEeT pelIaminee 3HaueHne sl CHHTe3a HYKJIEOTHIOB, MoJyyeHne ¢oyara
OKa3bIBAET MPSIMOE BIUSIHUE HA CKOPOCTb pocta S. suis. CHUKEHHE TEMIIOB POCTa in
ViVO IPUBOJAHT K CHH)KEHUIO BUPYJIEHTHOCTH. [[eMOHCTPUPYS, YTO H30TEHHBIE
HOKayTHbIE€ MyTaHTHI fol7, Takue Kak MyTaHT, nenoHupoBaHHblid kKak CBS 140425 unu
kak CBS 143192, 3HaunTenbHO OCNabieHbl U MOJE3Hbl B Ka4€CTBE BaKI[MHBI, 3Ta
oOHapy:keHHe ObLIO TOMOJHUTENbHO NOATBEPKAeHO. ONEePOH NeHCTBUTENBHO
y4acTBYET B IaToreHe3e in vivo. B HacTosimeM n300peTeHnH B HACTOSIIIEE BPEMS
NPEJIOKEHbl TAKUE MYTAHThI U KYJBTYPBHI, & TAK)KE KOMIO3ULUHA U BAKIUHBHI,
conepskaliie TaKOW HOKAayTHbINH MyTaHTHBIN mTamMM Fol T, oOnanaromuii CHIUKEHHON
BUPYJIEHTHOCTBIO. B HacTosImeM n300peTeHNn TakKe MpeIsioKeHa UMMYHOTeHHAas
KOMITO3UIIHUs, Coepkaiasi 0akTepuro, o0Iagar My TaKOW CHUKEHHOU
BUPYJIEHTHOCTBIO, © IPUMEHEHNE TAKOW KOMIO3HUIMHU ISl TPOU3BOICTBA BAKLIHBI.
Kpowme Toro, B HacTOsIIIEeM JOKYMEHTE MPEATOKeHa BAKLIMHA, COIepIKaIas
OakrepuanbHblii MyTaHT AF0lT, Takoi Kak MyTaHT, AeNTOHUPOBaHHBIN Kak CBS
140425 nnu xak CBS 143192, unu ero KyapTypy, UIU UX KOMOO3ULMIO. B HacTosmem
N300pETEHNH TaKXKe MPEeAIOKEeH HabOop sl BAKIMHAIIUN JKHBOTHOTO,
NPEeANOYTUTENbHO CBUHBU, TPOTUB 3a00JIEBaHUS, CBSI3aHHOTO ¢ MH(pEKINEH,

BBI3BAHHOU Streptococcus suis, BKIOYAOMINNA, 103aTOP AJIs BBEIEHUS] BAKLIMHbI
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KUBOTHOMY, MPEANOUYTUTENIBHO CBUHbE, H MyTaHTHBIN mwtamMMm AFolT, Takoi kak
MyTaHT, AenoHupoBaHHbii kak CBS 140425 unu xkak CBS 143192, cornacHo
U300pETEHHIO, HJIH €r0 KYJIbTYPY, U UX KOMIIO3UIUIO 1, B HEKOTOPBIX CIyUasx,
JUCTOK-BKJIAABII C HHCTPpYKIHEeH. B 3aknmouenne HacTosimee n3odpeTeHue
npennaraer oomuil cmocod CHUKEHUS BUPYJICHTHOCTH OAKTEPHUH, BKIFOYAIOIUH
CHUJKEHHE CTTOCOOHOCTH YKa3aHHON OaKTepUU TPAHCIOPTHPOBATH (oJIaT, MpUUEeM
crmocob, B YaCTHOCTH, MPUMEHUMBIH, KOT/Ia YKa3aHHas OakTepusi criocoOHa
cuHTe3upoBaTh Gonar de novo. Cocod cornacHo HaACTOSILIEMY H300PETEHHUIO,
npeajaraeMblil B HACTOSIIIEM TOKYMEHTE, BKJIIOYaeT oTOOp OakTepun, HMeroen
(YHKIIMOHATBHBIN 0€JIOK, CBSA3BIBAIOIINN CyOcTpaT gosiata, U 3aTeM CHIDKEHHE
skcmupeccuu u/wiau pyHknuu Oenka, cBsizbiBaromero cyocrpar gomnara (FolT) B
yKa3aHHOW OaKTepuHu, B YACTHOCTH, I'I€ YKa3aHHAS BUPYJIEHTHOCTb CHUIKAETCS MyTEM
obecrieueHuss MyTalllH, IEJEIUN I BCTaBKH B TeHe foll yka3zaHHOH OakTepuw,
Harpumep, nyrem obecrnedeHns Mmyrauun, aeneunu unu Bcrasku B JIHK ykazannoi
OakTepun, KOOUPYIOIIel MpoMoTop reHa fol/1. B HEKOTOPBIX BapUaHTax
OCYIIECTBJIEHUS U300PETEHHS MPEATIOYTUTENBHO CHUXKATh YKa3aHHYIO BUPYJIEHTHOCTD
nyTeM obecriedeHuss MmyTanuu, aexenun win sctaBku B JIHK ykazanuoii 6akrepuu,
KonupyroInei TpancMeMOpannayo obaacte 6enka FolT, cBassiBaromero cydbcTpar
¢onata. B apyroM KOHKPETHOM BapUaHTE OCYIIECTBJIEHHS YKa3aHHAs BUPYJIEHTHOCTD
CHIXAeTCs myTeM o0ecrneueHus MyTaluy, Nejelud Wil BcTaBku B obnactu JTHK
yka3zaHHOU Oaktepuu, kogupyroieii FolT, koTopas kogupyer 061acTb, KpUTHYECKYIO
1151 cBsA3bIBaHUA cyOcTpara. Kpome Toro, B HacTosmEeM JOKYMEHTE NMpeaIoKeH
crocol mosy4eHns HUMMYHOT€HHON KOMITO3ULIMH UJIM BaKLUHBI, KOTOPBIA MPUMEHUM K
OakTepun, Mpu4YeM yKaszaHHas OaKkTepus MpeacTaBiseT coOOl GUPMUKYT,
NPEeANoYTUTENbHO Streptococcus, Gonee mpeanoYTUTeNbHO Streptococcus suis, donee
NPEeANnOYTUTENbHO MYTAHT AF0lT, nenoOHUPOBAHHBIA KaK «MYTaHT Streptococcus suis
AFolT CBS 140425» B Centraal bureau voor Schimmelcultures 19 aBrycra 2015 r.,
HauboJsee MpeanoYTUTENbHO MYTaHT A/ 0l7, nenOHUPOBAHHBIA KaK « MYTaHT
Streptococcus suis AFolT2 CBS 143192»B Westerdijk Fungal Biodiversity Institute
25 aBrycrta 2017 roga. B HacTosimeM n300peTeHNU Takxke mpeasiokeHa OakTepus co
CHUJKEHHOH BHUPYJIEHTHOCTBIO, KOTOPYIO MOKHO MOJYUYHTh FIIH MOJYyYEHHAs CTIOCOOOM
CHUJKEHHUS BUPYJIEHTHOCTH NMyTeM CHUKeHus skcnpeccuu FolT cormacHo
U300pETEeHNIO, B IPeJiaraeT KyJbTypy TAaKOH OaKTepHH U KOMIIO3ULIHIO, COAEPKALIYIO

TaKyo O0akTepuo, 00JanarIyI0 CHUKEHHON BUPYJIEHTHOCTBIO, HJIH KYJIbTYPY TaKOM
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Oakrepun, obnanarmeil CHIKEHHOW BUPYJIEHTHOCTHIO, 1 HMMYHOT€HHYIO
KOMIIO3HIIUIO, COAEPIKAIyI0 OaKTEepHIo, 00Iaga0Iy0 CHUXKEHHON BUPYJIIEHTHOCTBIO,
WU KyJbTypy OakTepun, obnanaroineil CHUKEHHOW BUPYJIIEHTHOCTBIO, U Mpeajaraet
UCTOJIb30BAHKE KYJbTYPHI TaKOW OakTepuu, obnagarmeil CHUKEHHOW dKCIpeccue
FolT, nnu xomno3uuu 6akTepuanbHON KYJIbTYPbl, UMEIOLeH CHIKEHHYIO
skcnpeccuto FolT ans mponsBoacTsa BakMHBL. B HacTosAmeM H300peTEHUN TakKe
NpeaiokeHa BaKLMHA, coeprkamas 0akTeputo, o0anamyl CHIKEHHON
skcrapeccueit FolT, unu xynpTypy Oakrepun, o0afaloIIyr0 CHIUKXEHHON 3KCTIpeccuei
FolT, unu comgepskamyo KOMIIO3UIUIO KYJIbTYPhl OAKTepUU, 00Jaal0IMYK CHIHKEHHON
skcnpeccuert FolT. B HacTosimeM n300peTeHnn Takke MpeaokeH Habop aus
BaKLHHALMHK )XKUBOTHOI'O OT 3a00JIeBaHUs, BBI3BAHHOTO MH(EKIEel, CBI3aHHOMN C
KOHKpeTHOU OakTepuel, skcnpeccupyrwmeit FolT, Bkmovaromuii: a) no3atop ajs
BBEICHHS BAKI[MHBI JKHBOTHOMY U O) M30Tr€HHBIN HOKAyTHBINA IITAMM (MyTaHT)
yKa3aHHOU KOHKpPEeTHOU OakTepum, obnanaroimei cHmkeHHol skcnpeccueit FolT, unu
KYJbTYPY M30M€HHOIO HOKayTHOIO IITAMMa yKa3aHHON KOHKPETHON OakTepuH,
obnanmaromero cHuKeHHOH skcnpeccueii Fol T, nnu koMno3uiuio, coaepikamyro
KYJbTYPY M30M€HHOIO HOKayTHOIO IITAMMa yKa3aHHON KOHKPETHON OakTepuH,
obnamaromero cHuKeHHOH skcnpeccueii FolT, u ¢) B HEKOTOPBIX cirydasix JUCTOK-
BKJIAABII C UHCTpYKIueH. Takas KOHKpeTHas OakTepus, COrJacHO H300PETEHHUIO,
obnanarmas cHukeHHou skcrnpeccueit FolT u oOnanarommas CHUKeHHOU
CMOCOOHOCTHIO TPAHCIOPTUPOBATH (POJIAT, MPUYEM YKa3aHHAsI CIIOCOOHOCTD ObLia
CHUJKEHA NMyTeM QYHKIIMOHAJIBHOTO yaaneHus GyHkuuu tpancrnoprepa ¢onara (FolT),
B 00IIeM, UMEET XOPOIIHe XapaKTePUCTUKU POCTA B KYJbTYPAIbHOU Cpene, B
YAaCTHOCTH KOrjJa ucrnojib3yercs MmyTtant AFolT cornacHo nzobperennro, odnanaro mui
CIOCOOHOCTBIO CHHTE3UPOBATH (OJIAT, HHTAKTHOCTD 3THX NyTeH CUHTE3a HE BIUIET Ha
CIOCOOHOCTB K POCTY iR Vitro (B KyJNbType), OJHAKO 3HAYUTEIbHOE CHH)KEHUE ero
BUPYJICHTHOCTH Y X03siuHa (in vivo) nenaeT ero oueHb MOAXOASAIUM s
UCIOJIb30BAHUS B BaKLMHE.

ONNHMCAHUE IT'PAOHUYECKHUX MATEPHUAJIOB

@UI". 1. V[10] u3o0pakaeT KJIOH, KOTOPBIH ObLI HAEHTH(PUIIUPOBAH C
HUCTIONIb30BAHUEM CTpPaTeTuUu KOMIIJIEMEHTAUHNH, coaepkaiieit nee HernoaHsie ORF
(cepoBaTO-CHHHE CTPEJKH) U MPEANoIaraeMblii onepoH ((PpuoaeToBbIi), coaepKamui
orf2[10] u folC[10], koTOpOMY TIpEAIIECTBYET MPeAIoiaraeéMblii MPOMOTOP OMEPOHA

(nns pa3bsicHeHUE Ha cXeMe n300pakeHa TOJBKO MOCIeN0BATeIbHOCTb 00macTu -35
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(TGGACA) npenmnonaraeMoro npoMoTopa). belin co3gaHbl KOHCTPYKTHI, KOTOPBIE
conepxanu nudo orf2[10], nubo folC[10] (puoneToBbIl), KOTOPHIM MPEAIIECTBOBAIIA
npenmnojiaraemasi o0JacTe -35 mpeanosiaraeMoi MpoOMOTOPHOH 00JlacTH onepoHa
(¢puonerossriit). bbul monydeH KOHCTPYKT, conepskamuii orf2 u3 mramma S735
(3eneHsIil) ¢ odnacTeio -35 mpeanonaraemoro npomoropa S735 (TGGTCA)
(3enensbrit). TOT ke KOHCTPYKT ObLI MOABEPTHYT MyTareHe3y, 4ToObI COnepKaTh
obnacTp -35 nmpeanonaraeMoi MocaenoOBaTENbHOCTH TpoMoTOpa mramma 10
(TGGACA) (¢puonerossiii) ¢ oOpazosanuem orf2[S735] [t488a].

DUTI". 2. In vitro Tparckpunuus/tpancisiuns F'olC u ORF2/FolT. In vitro
TPAHCKPHUILHS/ TPAHCIANUS KOHTPOJIbHOTO KOHCTpykTa pCOMI (mmonoca 1), u
koHCTpYKTOB pCOM1-V[10] (monoca 2) u pCOM1-£folC[10] (momnoca 3). Mapxkep
MOJIEKYJIIpHOHN Macchl ykaszaH B k/la cnpaBa. Dkcnpeccus Fol/C Oblna oOHapykeHa
npu oxkugaemoin macce 46,8 kJ/la (3akparieHHas CTpejka), TOraa Kak 3KCIpPecCHs
OR2/FolT 6bna obHapyxeHa npu Oosiee HU3KOH MOJIEKYJISIPHON Macce, yeM
oxkunanock, 14 x/la (20,5 x/la) (HezakpaleHHasi CTPEJIKA).

OUTI. 3. Tlpennonaraemsiii pubonepexaoyaTesb 1t TeTparugpodonara ¢
ucrnonb3zoBanueM Rfam. TpexmepHoe crpykrypupoBanue PHK npennonaraer nanuuue
pubomnepextodaTens, B KOTOPOM JIBa MpeAnoaraeéMbelx puOOCOMHBIX caiiTa
CBSI3bIBAaHMS (CHHUE CTPEJKH) HENOCTYIHBI 1Jis1 pudocoM n3-3a GosiuHra.

DOUTI". 4. Clustal W BripaBHUBaHHUE HECKOJbKHUX IochenopareapHocteii FolT. *

yYKa3bIBA€T UACHTUYHbIE AMHUHOKHUCIIOTHI, YKa3bIBAET HA KOHCEPBATUBHOCTb MEKIY
IpyNmnaMy 3HAYUTENBHO CXOXKHUX CBOHCTB, YKa3bIBAET HA KOHCEPBATUBHOCTh MEXKAY
rpynmnaMu He3HauYuTedbHO cXx0Xxux cBoicts. CB = Clostridium bolteae, CP =
Clostridium phytofermentans, AM = Alkaliphilus metalliredigens, TT =
Thermoanaerobacter tengcongensis, EFM = Enterococcus faecium, EFS =
Enterococcus faecalis, LB = Lactobacillus brevis, SM = Streptococcus mutans, SG =
Streptococcus gallolyticus, SUB = Streptococcus uberis, SSU = Streptococcus suis
P1/7.

KpacHbiM 11BeTOM 0003Ha4Y€HBI Majible U TUPOoPpoOHBIE AMIHOKHUCIOTHI (B TOM
qucne apomatudeckue -Tyr), CHHUM 0003HAYEHBl KUCIbIE aAMUHOKHCIIOTHI,
NypnypHbIM 0003HaYEHBl OCHOBHBIE AMUHOKHUCJIOTHI, & 3€J€HBIM 0003HaUEHBI
ruaApokcui, cynbdruapui, amuH u Gly.

DOUTI". 5. Metabonusm donara v Streptococcus suis. CxeMaTuueckoe

nzo0pakeHue mpeanogaraeMoro merabonusma Qomnaray S. suis.
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DOUTI. 6. YVposHu skcupeccuu orf2 u folC v N30J4TOB U MYTAHTOB JS. SIS TUKOrO

Tuna. YpoBeHsb s3kcnpeccuu orf2 u folC y uzonaros S. suis aukoro tumna mramma 10
(uepHbie cTonOubl) u S735 (Genble cTONONBI), BHIPOCIINX SKCIIOHEHIHATIBHO B
OoynboHe Tonna-I'eBurra (manens A), uy mramma S735 ¢ BBEA€HHOHW NMyCTOH
koHTpoJbHON mnazMuaoil pCOMI (uepHbie cTonbubl), ¢ orf2[10] (Genbie cTONOIBI)
iy ¢ orf2[S735] (3amTpuXOBaHHBIE CTOJOLBI), BEIPOCIIETO 3KCIIOHEHIIMAIBHO Ha
oynboHe Tonna-I'esutra (manens B). Yposens skcnpeccuu orf2 y S735 ¢
BBeneHHbIMU orf2[10], orf2[S735] u orf2[S735] [t488a] moce BbIpalBaHUs B
oynbone Tonna-I'eButra 0o panHel skcnoneHunaisbHou ¢passl (EEP) (6enbie
cToa01IbI), SKCTTOHeHIHaTbHOU (a3bl (EP) (Manble 3am1TpuxoBaHHBIE CTOIOIBI),
no3nHel skcnoHeHunanbHoi ¢assl (LEP) (6onpmune 3amrpuxoBaHHbIE CTONOLBI) U
cranuonapHoi (asel (SP) (depHbie cTonduel) (manens C). YpOBHU d3KCTIpecCcHU ObLIH
OMNpeNeNIeHbl ¢ UCMOJIb30BaHUEM KonnuecTBeHHOM [1I[P u BpIpakeHbl Kak
OTHOCHUTEJIbHAS HKCIIPECCUSI K KOHCTUTYTUBHOMY T'eHY FecA. DKCIepUMEHTHI
NPOBOAUIIUCH B TPEX MOBTOPHOCTSIX, CTOJMOIBI OITMOOK YKa3bIBAIOT CTAHAAPTHYIO
omuOKy cpenHero. 3HaUNMOCTh ONpPEAEIsLIN IO MapHBIM t-rectamu. * p <0,05; ** p
<0,01.

DOUTI". 7. IlporHozupvemas 3-MmepHas cTpykrypa mis Oenka FolT S. suis.

DOUTI. 8. Temmeparypa Tejia MOPOCAT HNOCIE 3apakeHUs S. suis, >kcrnepuMedt 1.

Uzo0paskeHbl ycpeaHEHHbIE TEMIIEPATYPbHI TeJIa MOPOCAT (N = 5), 3apaskeHHBIX
mraMMoM aukoro tumna 10 (po3oBsiM 11BeToM) nin mraMmoM 10Afol/7 (CBS 140425).
Cronbubl omubOK YKAa3bIBAKOT CTAHAAPTHYIO OIIUOKY CpEIHEro.

DOUI'. 9. bakTepueMus MOPOCST IOCJE 3apaKeHus S. suis, SKCIepuMent 1.

H300paxeHbl ycpenHEHHBIE NTOKa3aTeNu OaKkTepueMun nopocsT (n = 5), 3apa’keHHbIX
mraMMoM aukoro tumna 10 (po3oBsiM 11BeToM) mitn mramMmoM 10Afol/7 (CBS 140425)
(rony6biM nBeToM). CTonb11bl OIIMOOK YKA3bIBAIOT CTAHAAPTHYIO OIIHUOKY CPEIHErO.

DOUTI'. 10. Kpusble BbLKMBAHUS CBUHEH, 3apaK€HHBIX 5. suis, SkcnepumMeHt 1.

CBuHbH ObLTH 3apaskeHbl MO0 mWTaMMOM aukoro tumna 10, nubo mrammom 10AfolT
(CBS 140425). CBuabH ObLTH YMEPIIBJIEHBI, KOTIAa OHU JOCTUTJU MPEIOMpeeIeHHBIX
IYMAHHBIX KOHEYHBbIX TOUEK JKCIEPUMEHTA MO 3TUUECKUM NMPUUHNHAM.
Cratuctudeckuii aHanu3 ObLI BBITIOJIHEH C UCIOJNb30BaHUEM LOZ-paHrOBOTO KPUTEPUS
(Kokca-MawnTens).

DOUI'. 11. BakTeproa0oruyeckoe UCCIEI0BAHUE MTOPOCIT, 3aPAKEHHBIX S. SUis,

skcrnepuMeHT 1. CBuHBM ObLIH 3apakeHbl TUOO mTaMMOM nukoro tuna 10, nudo
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mraMMmoM 10AfolT (CBS 140425), 6akTepun ObLIM MOACYUTAHBI TyTEM CEPUIHOTO
pasBeneHus u nocesa. Konnmuectso Oakrepuii paccuntreiBanu kak KOE/mn. PasubiMu
1BeTaMH 0003HAa4YEeHbI PA3HbIE OTEJNbHBIE TOPOCITA.

DOUTI'. 12. KpuBble BbLKUBAHUS HOPOCAT, 3aPAKEHHDBIX S. SHIS, SKCIIEPUMEHT 2.

IMopocsita (n=10) OblTu 3apaskeHbl TUOO mMTaMMOM Aukoro tumna 10, nudo mraMmmMom
10AfolT (CBS 140425). CBuHBM OBIIN YMEPIUBJICHBI, KOTAAa OHH JOCTHIIHU
NPEeNoINpeeIEeHHBIX T'YMAaHHBIX KOHEUYHBIX TOYEK 3KCIIEPUMEHTA MO STHYECKUM
NPUYHUHAM.

DOUT". 13. Temneparypa Teaa IOPOCIT MOCHE 3apaKeHus S. Suis. SKCIEPUMEHT 2.

H3006paxeHsl ycpenHEHHBIE TEeMIIEPaTypbl Tesa nmopocst (n = 10), 3apaskeHHBIX
mraMMoM aukoro tumna 10 (ronyobsim uBetom) unu mrammom 10AfolT (CBS 140425)
(3€JIEHBIM LIBETOM).

OUTI. 14. JIokOMOLMS NOPOCIT MOCJIE 3apaKEHUs S. SHIS, SKCIIEPUMEHT 2.

IToka3aH MPOLEHT MOJOKUTEIbHBIX HAOMIONEHUH Y TOPOCHT, 3apake€HHBIX IITAMMOM
aukoro tumna 10 (rony6eim nserom) uinu mrammoM 10Afol/T (CBS 140425). Tsxects
JOKOMOLMU: | - Jerkas XxpoMoTa, 2 - yMepeHHasi XpOMOTa UJIM OTKA3 CTOATh, 3 -
TsDKeJas XpoMoTa (BBICTYIAeT B KaUYeCTBE T'YMAaHHON KOHEYHOW TOUKOH
SKCIIEPUMEHTA).

DOUTI. 15. OCco3HAHHOCTL MOPOCAT HOCJE 3aPaKEHUs S. Suis, SKCIIEpUMEHT 2.

IToka3aH MPOLEHT MOJOKUTEIbHBIX HAOMIONEHUH Y TOPOCHT, 3apake€HHBIX IITAMMOM
aukoro tumna 10 (rony6eim nserom) unu mrammoM 10Afol/T (CBS 140425).
Bripaxk€eHHOCTh OCO3HAaHHOCTH: |: nenpeccus, 2. anatus, 3: KOMa.

OUT". 16. Bakuunanus csuden mrammoM AFolT 2 (CBS 143192) u 3amura

nocsie 3apaskeHusi ¢ S. suis Tun 2. CBUHBbY ObITM BaKIITUHUPOBAHBI B IeHb |1 u 21

mraMmoM AFolT2 (CBS 143192). Ha 35-ii neHb *KMBOTHBIX 3apakaiu
BHYTPHOPIOMIUHHO (ip) BUPYJIEHTHBIM HU30JSTOM S. S¢is THIA 2 B KOJHMYECTBE
NIPUMEPHO 2x10° KOE. B teuenue cemu nHeii mocie 3apaxKeHUsA KUBOTHBIX
OCMAaTpUBAJIM HAa PU3HAKU 3a00JieBaHUs, BBI3BAHHOTO S. suis. JXUBOTHBIX,
HaWJI€HHBIX MEPTBBIMU HJIU KOTOPBIE AOJIKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH
nepen BbIOBIBAHMEM M3 HCIBITAHHUS 110 IPUYNHAM, CBA3aHHBIM C OJIaronoiyuuem
JKUBOTHBIX, TOABEPTAIN BCKpbITHIO. Ha urype mokasaH mpoueHT )KUBOTHBIX,
KOTOpBIE YMEPJIH WU OB YMEPIUBIIEHBI MOCIE 3apaKeHUS (CMEPTHOCTD).

OUTI. 17. Bakxunnauus csunel mramMmoM Al el (CSB140425) u 3amura nocie

3apaskeHus ¢ S. suis Tun 2. CBUHBY ObLIM BaKIIMHUPOBAHBI B eHb | u 21 AFolT
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mramMoM (CBS 140425). Ha 36-ii neHb KUBOTHBIX 3apa’kajid BHYTPHUOPIOIIHUHHO (7p)
BUPYJIEHTHBIM H30JIATOM S. Suis TUNa 2 B KOJUYECTBE IPUMEPHO 2x10° KOE. B
TeYeHHUE CEMH JHEH MOCie 3apa’keHUs )KUBOTHBIX OCMATPUBANIM HA MPHU3HAKH
3a00neBaHus, BBI3BAHHOTO S. suis. JKMBOTHBIX, HAHJEHHBIX MEPTBBIMHU HIJIH KOTOPBIE
TOOJKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH IEepe]l BHIOBIBAHUEM U3 UCITBITAHUS MO
NPUYUHAM, CBA3AHHBIM C 0JIATOMOJIYYHNEM KUBOTHBIX, MOJBEPTain BCKpBITHIO. Ha
¢durype nmoxasaH NpOLEHT JKUBOTHBIX, KOTOPBIE YMEPJIH WU OBLIH YMEPLIBICHBI
nocJje 3apakeHust (CMEpTHOCTD).

HHOAPOBHOE OIITMCAHUWE U3OBPETEHMA.

Q0acTh IPUMEHEHUSL.

PaHee MBI HCIIOJB30BANN CTPATETHI0 KOMIIJIEMEHTALIMU AJISl BbIABIEHUS HOBBIX
(axTOpPOB BUPYJIEHTHOCTH, KOTOPBIE MOTYT CIYXKUTbh KAaHAUIATAMH JJISI BAKIIUHBI.
Hcnonp3ys 3Ty cTpaTeruro, ObLT CO3aH THIEPBUPYIEHTHBIN U30JAT S. suis (S735-
pCOM1-V[10]), kOTOpBIH BBI3BIBAET TSKEJIbI TOKCUYECKUN MIOKOTOAOOHBIH CUHAPOM
y MOPOCAT Mocie HHPEKITUPOBAHUS, TPUBOASILINNA K CMEPTH B Te€UeHUE 24 4acOB MOCe
3apakenus [14]. S735-pCOM1-V[10] Obln BbIOpaH U3 OMOTHUOTEKHU KJIOHOB,
NOJIYYEHHBIX U3 cla0oBupyseHTHOro uzonisara (S735) ceporuna 2, mociue
tpancopmanun miazmunaoi JIHK, seinenennol uz npumepHo 30000 00befMHEHHBIX
KJIOHOB, HECYIINX CIy4alHO KJIOHUpOBaHHbIe ¢pparmMeHThl reHoMHO#N JIHK u3
BUPYJEHTHOTO u3oJisita ceporuna 2 (mramm 10). M305Thl ¢ MOBBIIIEHHON
BUPYJIEHTHOCTBIO OTOMpPANTH MyTeM HHPUIUPOBAHUS MOPOCIT ITaAMMOM S735,
coAepKaluM IJIa3MUTHYI0 OUONNOTEeKy reHOMHBIX (pparmenToB u3 mramma 10. Onun
npeobnagarmuil KJIOH, BBIIEJIEHHBIH U3 3apakeHHBIX IMMOPOCST, CONEepP KAl Fr€HOMHBIH
¢dbparmenT pasmepom 3 T.m.H. u3 mramma 10, obo3znauernnoro V[10], u B
NOCENYIOMHUX 3KCIEPUMEHTAX Ha XUBOTHBIX ObUIO MPOAEMOHCTPUPOBAHO, YTO OH
SIBJIsIETCSl TUNEPBUPYJIEHTHBIM. V[10] coaepikan HEMOMHYIO OTKPBITYIO PAMKY
cuuteiBanus (ORF), ¢ mocnenyromumu asyms reaamu (orf2 u folC) B cTpykType
omepoHa, a Takxke Bropas HenmojHass ORF. Ilpeanonaras, 4To TOABKO
nonHopasMepHble ORF MoryT ¢cnocoOCTBOBATE THIIEPBUPYICHTHOCTH 3TOTO U30JISTA,
MBI JIOMOJTHUTENIbLHO oXapaktepusosanu orf2-folC-onepon. I[lepas ORF B onepone ne
MOKeT ObITh aHHOTHpPOBaHA U 0003HaveHa kak orf2, Bropas ORF B onepone mokasaa
TOMOJIOTHIO ¢ T€HOM, KOAUPYIO UM nojudommtnonuriyramarcunrasy (FolC). dTot
OTIEPOH MPUCYTCTBOBAJ BO BCEX CEPOTHMNAX S. S#is, BKJIIOYAsA POIAUTEIbCKHI HITAMM

S735. Illtamm S735 ¢ HU3KON BUPYJIEHTHOCTBIO COJEPAKAJT HECKOJIBKO
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ONHOHYKJIEOTHAHBIX moauMopduzmoB (SNP) B orf2-folC n Hexonupyromux o06aacTsx
no cpaBHeHHIO co mraMMmoM 10. Oba reHa onepoHa, KOTOPbIE MOBBIMIAIOT
BUPYJIEHTHOCTh, MOTYT OBbITh MpeAnojgaraéMbIiMu pakTOpaMHu BHPYJIEHTHOCTH U, €CIU
3TO TaK, MOTYT OBITh MPEANONIAraeMbIMU KaHAUIATAMH AJIs1 BAKIIUHBL. MBI
uccrienosaiu 1) BbI3BaHA JU THIIEPBUPYIEHTHOCTH 0rf2-folC-onepona orf2 unu folC,
Wi 000UMH, U 2) BIHUSAET JU OOHOHYKJICOTUIHUH MOIUMOPPU3M B MPOMOTOPHOM
obnactu orf2-folC-onepoHa Ha BUPYJIEHTHOCTD.

MATEPHAJIbI U METObI

BaKTeDI/IaHbeIe mMTaMMBbI U ITJa3MHUbI

S. suis n3onsaTel BeipamuBanu B Oynbone Toxgna-I'esutra (Okchopn, JIoHnoH,
BenukoOpuTaHus) v BEICEBAJIH HA YAIIKU C KOJTYMOUICKUM KPOBSHBIM arapom
(Oxkcdopn), conepskamum 6 % (06./06.) kposu momanu. Escherichia coli BeipamuBamu
B OynboHe Jlypus u BbIceBaJiu Ha 4awku ¢ OynpoHOM Jlypus, comepxamum 1,5 %
(mac./06.) arapa. [Ipu HE0oOXOaAUMOCTHU NOOABISIIN 3PUTOMULIMH B KOJUYeCTBE 1 MKT
v s S. suis u B kommaectse 200 Mxr M ans E. coli. Iltamm S. suis S735 ¢
BBEICHHON MIa3MHUI0H, coneprkameil reHOMHBIN (parMeHT pa3mMepoM 3 T.ILH.,
nony4deHHbId u3 mramma 10 (S735-pCOM1-V[10]), u npyro#i wramm S. suis,
UCIIONIb3yEMbI€ B 3TOM HCCIeN0OBaHUHU, OblH paHee onucansl [14] (OUIL. 1).

Ipumep 1. Komnaemenranus mwramma S. suis S735.

B mrramm S735 Gbina BBeneHa mnasmuga pCOMI1, copeprkainas OnHY U3 ABYX
ORF B onepone V[10] (t.e. orf2[10] unu folC[10]), kOTOpBIM IIpenIIeCcTBOBAJA
npenmnojaraeMasi mpoMOTOpHast 00J1acTh onepoHa u3 mramma 10 win miaa3Muga
pCOM1, conep:xaimasi orf2, u poaCcTBEHHbIH mpoMoTop u3 mramma S735 (orf2[S735]),
pacruiokeHHbIH B 0OpaTHOM Hanpasiaenun (PUI. 1). J{nsg KOHCTPYUPOBAHUSA 3TUX
1a3Muz OblTN pa3paboTaHbl MpaliMepsl C CaliTaMU PECTPUKIUHU I aMILTH(pUKALTTH
orf2[10] wnm orf2[S735] (comE1 — comE2), fol/C[10] (comE4 — comE6) unu obnacts
npomortopa onepoHa (comE1 — comE3) (Tabnunua 1). [Tonydyennsie nponykter TP
orf2[10] m orf2[S735] ObLM pa3pesaHsbl C HCMOAb30BAHUEM (PEPMEHTOB PECTPUKIIUU
Sacl m BamHI, knornuposansl B pKUN19 [15], u pazpe3ansl Temn xe GpepMeHTAMH
pPeCTPUKLHU C mocieayrmuM kioHuposanuem B pCOMI, ¢ nonyuenuem pCOMI1-
orf2[10] u pCOM1-0rf2[S735], coorBercTBerHo. [II[P-amnnukon fo/C[10] Obin
pazpes3aH ¢ ucnojb3oBanueM ¢pepMeHTOB pecTpukuuu Smal u BamHI u kj1oHupoBas B
pKUN19, paspe3anHyto ¢ moMoInbio Tex xe gpepmenToB pectpukuun. IIpoayxr ITLP,

conepskauuii mpoMoTopHyto obnacte V[10], 6b11 knonuposan nepen fo/C[10]
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ucnonb3ys ¢pepmerTsl pectpuknuu Sacl u Smal. BnmocinencTsuu noaHbli GparMeHT
npomortopa V[10] — folC[10] 6sin Beipe3an u3z pKUN19 ¢ momompro Sacl u BamHI u
kioHuposaH B pCOM1 paspe3aHHYIO TeMU ke (epMEHTaAMHU PECTPUKIIUHU, C
nonyuenueM pCOM1-fo/C[10]. UToObl mOATBEPANTD, YTO MPOAYKT CIUSHUS
npomotopa—folC[10] TpaHCKpUOUPOBAIH, TPAHCKPHUILIUIO/TPAHCISALUIO il Vilro
IPOBOIMIIH C MCMONb30BAHUEM ~° S-METHOHHHA. BbiT 0GHAPYKEH YeTKHil 5HL
MosekynspHoi Maccsl F'olC (46,8 x[la), 4TO NEMOHCTPHPYET, YTO NPOAYKT CIUSTHUS
MOXeT OBITh 3KCIIpeccCupoBaH U TpancauposaH (PUI. 2). Bece nmmasMuabsl BBOAHIN B
mraMm S. suis S735 nytem snexktponopanun. K Ttomy xe, pCOM1-V[10] BBegunu B
aBupysneHTHBbIN wtaMMm T15 ceporuna 2 nyrem snekTponopauuu ¢ noinydenueMT15-
pCOMI1-V[10].

Ilpumep 2. 3KCH€DI/IM6HTaJ'IbHO€ 3apaKeHue TDaHCd)I/ILII/IDOBaHHbIMI/I HU30JATAMU.

DKCHEePUMEHTANIBHOE 3apa’KeHNE MOPOCIT-THOTOOUOHTOB, POKIECHHBIX C
MOMOIUIBIO K€CapeBa CEUCHMs, MPOBONUIHU, Kak onucaHo panee [14]. Jlo 3apaxkenus
MOATBEPIKAAJICSA CTATYC THOTOOMOHTOB MOPOCAT MyTEM MOCEBAa Ma3KOB ¢ MUHAAJIHUH Ha
YJaITKH ¢ KOTYMOUNWCKHM KPOBSHBIM arapom, coaepxamum 6 % JomaguHoi KpOBH.
KpaTko, 4 unu 5 oqHOHEAENbHBIX CBUHEH-THOTOOMOHTOB OBLIN 3apasKeHBI
sHyTpuBeHHO 10° KonoHKMeoGpasyomumu exnrunamu (KOE) S. suis, a 3aTeM um
HEMEUIEHHO NepopasibHO BBOAUIHN 40 mMr kr™' Maccel Tena SPUTOMHULMHA
(apuromunuH-creapar, 366ott b.B., AMcrensen, Hunepnaunsl) nBa pasa B J€Hb,
4TOOBI MOANEPIKUBATh U30UpATENIbHOE NaBJICHUE HA U3OJSTHI S. SUis, HECyIne
nnasmuabl pCOM. 3apaxeHHbIX CBUHEH NMOJBEprajy MOHUTOPHUHTY J1Ba pa3a B eHb
Ha MpeaAMeT KJIMHUYECKUX MPHU3HAKOB U Opalin Ma3Ku ¢ MUHIAJIMH IJIs
bakTepuonornyeckoro aHanusa. CBUHBY MOJABEPrajuch 3BTAHA3HH, KOTIa Y HUX
HaOJMIONaNCh KIIMHUYECKUE TPU3HAKY apTPUTA, MEHHHTUTA WIJIH CETcrca mocie
3apakenus S. suis. O6pasusl Tkanent [{THC, cepo3Holi 000J0UKH U CYCTaBOB cOOUpaH
BO BpeMs BCKPBITHSI, TOMOT€HH3UPOBAJN U OMPEAEIISIH KOJIUIECTBO OaKTepHUaIbHbIX
KJIETOK IyTE€M IOCEBa CEPUIHBIX pa3BENEHUN HAa YAIIKH ¢ KOJYMOHHCKUM KPOBSHBIM
arapom, cojaepxamum 6 % nomaauHoON KpoBU U 1 MKr Y sputoMuuHa. UToOBI
UMETb BO3MOXXHOCTh CPABHUBATH PE3YJIbTAThl PA3JUUYHBIX HKCIEPUMEHTOB Ha
JKUBOTHBIX, BKJIFOUEHHBIX B JJaHHBIH JOKYMEHT, JJIsl BCEX 3KCIIEPUMEHTOB Ha
JKUBOTHBIX TPUMEHSJIN PABHOMEPHYIO OIIEHKY HeCenU(PUIECKUX U crienupuIecKux
cumnToMoB. Hecnennduruueckne CUMITOMBI BKJIFOYAJIU B €051 OTCYTCTBUE alneTHTa U

Jenpeccuro, KoTopele Obn oneHeHb! Kak 0 (HeT), kak 0,5 (yMepeHHOe OTCYTCTBHUE
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anneTuTa/ AenpeccHs) Uiu Kak 1 (CHIbHOE OTCYTCTBHE aIIeTUTa/ NenpeccHs).
Crnenuduyeckne CUMIOTOMBI BKJIIOYAIH XPOMOTY, CUMIITOMBI EHTPAJIbHOW HEPBHOHN
cuctemsl (LIHC) (nBurarenpHble pacCTpONCTBA, TAKHUE KAaK €3/1a HA BEJOCHUIIENE HIIH
XOKAEHHE MO KPYTry; OMUCTOTOHYC; HUCTATrM), a TaKXKe NMPUIOAHATHIE BOJIOCHI,
BBITHYTYIO CIIUHY (KH(O3) U IPOXKb, TOCKOJBKY BCE 3TO CHMITOMBI CEICUCA HIIH
ceposuta. Ha oCHOBaHMU 3THX OCMOTPOB OBLIM PACCUUTAHBI KIMHUYECKHE MTOKA3ATENH
NyTeM JIeJEHHs YUClIa OCMOTPOB, B KOTOPBIX HAOMIOAATUCh CrTeuPUIECKUe UITU
Hecrenuuyeckue CUMITOMBI, Ha 001Iee KOJUYECTBO OCMOTPOB 10 3TOMY MapamMeTpy.
DTOT mapameTp npeacTapisier coOOi MPOLEHT OCMOTPOB, B KOTOPBIX HAOMOAAINCH
crienupUIeCKue WIH HeCTIeHnPpUIeCKe CHUMITOMBI. AHAJIOTHYHBIA MOAXO OBLI
NpUHAT A nokasartens «MHaekca nuxopanku». Jluxopaaka onpenensnach Kak
temneparypa tena > 40 °C. Ilokazarenp «CpenHee KOJIUYECTBO AHEH 10 CMEPTU»
HCIIOJIb30BAJIOCh B KAYECTBE MapaMeTpa BbIKHUBAHUA. XOTS KUBOTHBIE ObLIH
YMEpPIIBJIEHBI MOCNIe JOCTHKEHHUS TYMaHHBIX KOHEYHBIX Touek skcnepumenTa (HEP),
BpeMsi MexXAy 3apakeHueMm u goctuxenueM HEP Bce eme cBUaETENbCTBYET O CTENEHHU
TsokecTH HHpekuu. OH pacCYUTHIBAETCS MyTEM YCPEIHEHHUs MMOKA3aTeNs] BbBKHBAHUS
B JIHSIX OT 3apakeHUs 10 CMEPTH.

DKCMEPUMEHTHI Ha JKUBOTHBIX co mTammom CBS 140425 npoBonunuce B
nomewmeHusax LlenTpanbHOro BerepuHapHoOro HHCTUTyTa Barenunrena YP, Jlenucran,
Hunepnauns! (HeiHe brnoBerepunapHbix nccnenopanuit Barennarena (WBVR)) u
OpLIM O1OOPEHBI STHYECKUM KOMUTETOM L{€HTpalbHOTO BETEPUHAPHOTO HHCTUTYTA
Barenunrena VP, Jlenuctan, Hunepnanabl, B COOTBETCTBUU € TOJUIAHACKUM 3aKOHOM
00 skcnepuMeHTax Ha KUBOTHBIX (Ne 809.47126.04/00/01 u Ne 870.47126.04/01/01).
DKCIepuMeHTHI Ha JKUBOTHBIX co mrTammamu CBS 140425 u 143192 Obutn Takxe
BBITIOJIHEHBI B COOTBETCTBHH ¢ 3aKOHOM CIIIA 00 skcnepuMeHTax Ha KUBOTHBIX.

Cratuctudeckuil aHannu3 OBII BBIMIOJHEH MO KJIWHUYECKUM MOKA3aTeNsAM Py
(MHOEeKC MuXopanku, cnenupuieckue CUMITOMBI U HeCTTeN(PUIECKHUe CUMIITOMBI) C
UCIOJNIb30BaHUEM Henapamerpudyeckoro kpurepus Kpackena-Yonnuca, moCKOJbKYy He
OBLIIO OHOPOAHOCTH AUCIIEPCUU MEXAY rpynnamMu. B nmocneayromux anaanzax Bce
IPYIIBI CPABHUBAIY MOMAPHO ¢ KOHTPOJbHOU rpynmnoi (S735-pCOM1) no BceM Tpem
napameTrpam, ucnonab3ys U-tectbl ManHa-YutHu. Paznuuus cuuranuch
CTATUCTHYECKHU 3HAUYUMBIMU 1ipu p <0,05. PacueTs! ObIIN BHITOJHEHBI C

ucronb3osauuem SPSS 19 (UBM, Hewo-Hopk, CIIIA).
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IIpumep 3. DxcnepumMerTaibHoe 3apaxkenue wrammoM 10AfolT (CBS 140425),

3KcOnepuMeHt 1.

JlecsTh 4yeThbIpeXHeAeNbHBIX TOPOCIT COAEP Kalu B MOMELEHUH AJis KHUBOTHBIX
CVI B nByx rpymnmax mo nsrtb >KUBOTHBIX. [lopocsiTa uMenu cBOOOMHBIN TOCTYI K
KOpMY U IpecHOl BoJe. B TeueHue Bcero 3KCnepuMeHTa )KMBOTHbIE TIOJyYalu Temjio
u urposoii matepual. Ilepen HauanoM d3KCIepUMeHTa Ma3KU C MUHJAIUH y MOPOCHT
noaBepraiu CKpuHuUHTy ¢ nomoulbio I[P Ha kojoHm3anuo S. suis ceporumna 2.
Tonbko IMI[P-oTpunatespHbIe MOPOCSTAa OB BKIOYEHBI B 3KCIIEpUMeHT. Uepes
IecsITb NHEH JKMBOTHBIC ObLIN 3apa’keHbl BHYTPUBEHHO IITAMMOM AUKOTO THHa 10 B
xomuuectse 1,1-10° KOE unu myTauTabiM mrammom 10AfolT B konugectse 9,2-10°
KOE B sipemuyto Beny. /1o 3apakeHHus okazatenn 0a3aJbHOW TEMIEPATyPhl y
MOPOCAT €XeJHEBHO KOHTPOJHUpPOBaiIu B TeueHue Tpex nAHel. Kposb ¢ 3TA
cobupaju 0 3apaKeHus, YTOObI MOJTYYUTh 00pPa3bl MJIA3MBbI MTepe] 3apakeHUEM, a
Takke OazanpHble ypoBHU JeiikountoB (WBC). 3apakeHHbIe CBUHBY MMOBEPTATIUCH
MOHHUTOPHUHIY IO KIWHUYECKUM NPU3HAKaM TpH pa3a B 1eHb B 20:00, 3:00 n 9:00. K
Hecnenu(pUIecKUM CUMIITOMAaM OTHOCHJIMCh OTCYTCTBHUE aMIEeTUTA U AENPECCHS, B TO
BpeMsl Kak crerupuyecKue CUMITOMBI BKJIIOYATH XPOMOTY, CUMIITOMBI LIEHTPAIbHON
HepBHOH cuctemsbl (LIHC) (nBurarenpHbie paccTpoiicTBa, TAKME KakK €37a Ha
BEJIOCHTIEIC WUIH XOXKAEHHE MO KPYry; OMUCTOTOHYC; HUCTArM), a TAaKXKe MPUTTOAHATHIC
BOJIOCHI, BBITHYTYI0 CUHY (KU(O3) U APOKb, MOCKOJBKY BCE 3TO CUMIITOMBI CEICcUca
unu ceposurta. CoOupanu Ma3ku ¢ MUHIAINH U (eKaJibHbIE MAa3KU €KEIHEBHO JJIs
OakTepuosorunyeckoro ananusza. Kposb coOupanu exeqHEeBHO IJIs
0aKTEPUOJOTMYECKOr0 aHAIN3a, OACYeTa JEHKOUUTOB U cOopa nmua3Mel. CBUHBH
NOABEPTANHNCH 3BTAHA3UHU, KOTAA Y HUX HAOMOAATUCh KINHUYECKHE TTPU3HAKH
apTpUTa, MEHHHTUTA UJIU CEeTCHCca Mocie 3apaxenus S. suis. [Ipu BCKpbITUH
BHYTPEHHUE OpraHbl (TOYKH, NeUYeHb, CENIe3€HKa, OPIOLMINHA U MEPUKApA) MOABEPTraIn
OaKTEPUOJOTHYECKOMY CKPUHHUHTY Ha S. S#is MyTeM IOCEBa Ha YaIIKH C
KOJNyMOMICKUM KPOBSIHBIM arapom, conepkamum 6 % nomanunoi kpou. OpraHsi,
KOTOpbI€ OBIIIN MaKpOCKONMUYECKH 3aTPOHYTHI S. Suis, HApUMep, THOHHbBIE CYCTaBhl,
NepUKapAUT WU NEPUTOHUT, BHICEBAIU B CEPUMHOM pa3BeJEeHUHU JIsl ONpeaeNeHUs
OakrepuanpHOil Harpy3ku. OOpas3pl TKaHEH 3TUX OPraHOB (UKCUPOBAIH B
dbopmanuHe NI THCTOIOTHIECKOTO UCCIENOBAHUSA. DKCIIEPUMEHT Ha JKUBOTHBIX OBLI

onoOpeH 3TUUECKHUM KOMUTETOM LleHTpaspbHOr0 BETEpUHAPHOTO HHCTUTYTA
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Barenunrena VP, Jlenuctan, Hunepnanabl, B COOTBETCTBUU € TOJUIAHACKUM 3aKOHOM
00 3KCIepUMeHTax Ha KUBOTHBIX (#2014011).

Tlpumep 4. DxcnepumMerTtaibHoe 3apaxkenue wrammoM 10Afol/T (CBS 140425),

JKCOEPUMEHT 2.

Bo BTOpOM 3KCIEpUMEHTE HCIOIb30BAINCH IOPOCITa KOMMEPYECKON MOPObI B
BO3pacTe mpuMepHo 3 Henenu. [lopocsTa He ObLTM BAKIMHUPOBAHBI IPOTHUB S. SUIS,
Ot monyuensl u3 PRRSV-orpunarensHoro crana, HUKOraa He mojaydain
JIEKapCTBEHHOTO KOpMa U MPU PEerucTpalui UMeJU OTPULIATEeIbHbIH Ma30K C
MUHAAJIUH Ha S. suis ceporuna 2 ¢ nomoibeto [TI[P. O6pabdaTeiBaembie rpymmbl (mo 10
MOPOCST B KAXKAOH) conepKatuch oTAeIbHO. JKUBOTHBIE OBLIN 3apa’keHbl
BHyTpuBeHHO 3,48E+07 KOE mramma nqukoro tuna 10 unu 1,45E+07 myTa"nTHOTO
mramma 10Afol/T. JKuBOTHBIX OCMaTpUBalN OJUH pa3 B I€Hb HA HAJIHYHNE
KJIMHUYECKUX MPU3HAKOB 3a00JIeBaHus, aCCOMUPOBAHHOTO C §. suis (Hampumep,
NOBBILIEHHE TEMIIEPATYPBI TN, XPOMOTAa U U3MEHEHHUsSI B IOBEICHUN) B Te€UeHUE 7
nHel. JIroOble JKHBOTHBIC, IMEIOLINE KIMHUYECKNE NTPU3HAKN, KOTOPbIE JOCTUTIIH
I'YMaHHBIX KOHEYHBIX TOUEK SKcnepuMeHTa (Hanpumep, cumnromel LITHC,
U3HYpPHUTEIbHAS XPOMOTA), OB YMEPIIBIEHBI, YTOOBI MUHUMH3UPOBATH CTPATAHUS.
VY ChINIEHHBIX KUBOTHBIX BCKPBIBAJIU JJIs BBISIBIEHUS MOPA’KEHUN, TUITUYHO
CBSI3aHHBIX C 3a00JIeBAaHUEM, BbI3BAHHBIM S. suis. )KXUBOTHBIE, JOKHUBIINE 1O KOHIA
nepruoaa HaOII0AeHUs, ObLIM TAaKXKe YMEPIIBIEHBI U BCKPBITHI.

Ilpumep Sa. Bakuuuanus csuneil wmrammoM AFol72 (CBS 143192) u 3amura

nocJje 3apakeHus S. suis Tuna 2. MccnenoBaHue NpoOBOAMIOCH HA CBUHBSIX

KOMMEPYECKOH MOpObl; B J€Hb MePBOH BaKIIMHALIMA CBUHbY ObUTH B Bo3pacte 21 + 7
nHe#. )KXuBOTHBIE, KOTOPBIX HE BAKLIUHUPOBAJIH MPOTUB S. SUis, C OTPULATEIbHBIMHU
Ma3kaMu ¢ MUHIa uH Ha S. suis tuna 2 no [11IP, PRRSV-orpuuarensHbie o
CEpOJIOTHH, OBLIN MOTOMCTBOM CBUHOMATOK, Y KOTOPBIX Ma30K C MUHIAJINH ObLI
oTpuLaTeNbHbIM Ha S. suis Tuma 2 no IILP. I'pynnsl uccnenoBaHusi, MyTH U J03bI
BaKLIMHALIMH, JTHU BaKLMHALINY, a TAKXKE CHb U MMYTh 3apakeHus yka3zanel B Tabnuie
6. Ucnionb3yemble cpenbl onucanbl B Tabaume 7.

Ha 34-i1 neHp y BceX KUBOTHBIX ObLIH COOpaHBI Ma3KU KPOBH U Ma3KH C
MUHJIQJINH, a 3aT€M JKHBOTHBIE CTPOTOTO KOHTPOJIA OBLIM NepEeMELIEHBl B OTAEIbHOE
NOMEIeHUE C OTAEIbHON MofaYel BO3AyXa, B TO BpEMs KaK BCE IPyrue TPynmbl ObLIn
ob0benuHenbl. Ha 35-i neHb )KMBOTHBIX 3apakajdl BHYTPUOPIOIMHUHHO (ip)

BUPYJIEHTHBIM H30JIATOM S. Suis TUNa 2 B KOJUYECTBE IPUMEPHO 2x10° KOE.
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B Teuenmne cemu nHEH mocie 3apa’keHHs JKUBOTHBIX OCMAaTPUBAJIU HAa MPU3HAKHU
3a0oneBaHusi, BBI3BAHHOTO S. suis. JKMBOTHBIX, HAWIEHHBIX MEPTBBIMH WJIH KOTOPBIE
TOOJKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH IEepe]l BHIOBIBAHUEM U3 UCITBITAHUS MO
NPUYHHAM, CBA3AHHBIM C OJIaTOMOJIyYHeM KUBOTHBIX, TOJBEPTrald BCKPHITHIO. Bo
BpEMsI BCKPBITHS JKHBOTHBIX OLIEHUBAJIHU 110 MAKPOCKOMUYECKUM MPU3HAKAM, OOBIYHO
CBSI3aHHBIM C 3a0oneBanueM, Bei3BaHHBIM S. suis u [IHC (To ecTh M03T), U cobupaiu
o0pa3ubl CycTaBOB. BHIOBIBIINE M3 UCIIBITAHUS BCE OCTABLINECS JKHBOTHBIC OBLIN
YMEpPIIBJIEHBI, BCKPBITHI U 00pa31bl OblIN COOpaHBI.

[IpuroroBneHue BakuuH U mianedo ykasansl B Tabnuie 7.

[IpuroroBneHne KOHTPOJIBHOIO MaTepuana ykasano B Tabnuie 8.

Bakuunanus mytantom S. suis AFolT cHu3nn1a KOIUYECTBO JKUBOTHBIX, KOTOPBIE
YMEpPJIH WJIU JOJIKHBI ObUTH OBITH MOABEPTHYTHI 3BTAHA3UH MO COOOPaKEHUSAM
Oaromnoyyuusi ’KUBOTHBIX B T€YEHHE MEPHOIAa HAONIOAEHHUS MOCHe 3apaKeHus (CM.
Tabnuny 9 u @urypy 16). Kpome Toro, Bakunnauus AFolT ymeHbInIa MposiBICHUS
TSOKEJION XPOMOTHI (TO €CTh KOJUYECTBA )KHBOTHBIX, KOTOPbIE HE MOTYT CTOSITh HJIM HE
XOTAT CTOSITh), & TAK)KE MPOSBIECHHUE AlMATHH, TP KOTOPOH KUBOTHBIE MPOSBIISIN
OUeHb OTPAaHUYEHHBIH UHTEpPEC K OKpyKarmen cpeae (cm. Tabmumer 10 u 11).

Bo BpeMs BCKpBITHS MPU3HAKH BOCMAJNICHUS B TOJJOBHOM MO3Te, Ha KOTOpPbBIE
yKa3bIBaeT MpUCYTCcTBHE PuOpHHA U/UIU JKUAKOCTH, peske HaAOMIOAANNCh Y )KUBOTHBIX,
BaKLUMHUPOBAaHHBIX 4F0/T, IO CpaBHEHHUIO C OTPULATEILHBIMU KOHTPOJISAMH (CM.
Tabnumy 12).

U3onsat 3apakeHus S. suis pexe oOHapyKHBaJIH B 00pa3nax roJlOBHOTO MO3ra u
CYyCTaBOB, COOPAHHBIX MPH BCKPBITUU Y JKUBOTHBIX, BAKLIHHUPOBAHHBIX HITAMMOM
AFolT, mo cpaBHEHUIO C OTpULIATEIbHBIMU KOHTPOISIMH (cM. Tabnuusl 13 u 14).

Tlpumep 56. Bakuunanus ceuneil mramMmMmoM 10Afol/T (CBS 140425) u 3amura

mocJie 3apaxkenus S. suis tuno 2.

Hccnenosanne npoOBOAUIOCHE HA CBUHBSIX KOMMEPYECKON MOPOABI, B Bo3pacTe 21
+/- 5 nHe#l Ha neHb nepBoi BakuMHAaUUU. JKMBOTHBIE, KOTOPBIX HE BAKIIMHUPOBATHU
npoTHUB S. Suis, ¢ OTPUIIATEILHBIMU Ma3KaMu ¢ MUHAAJIUH Ha S. suis tuna 2 mo T11P,
PRRSV-oTpunarenapHbie M0 CEPOIOTUH, OBIIM TOTOMCTBOM CBUHOMATOK, Y KOTOPBIX
Ma30K C MHHAAJIUH ObLT OTpUIATENbHBIM Ha S. suis Tuna 2 no IILP. I'pynmnsl
UCCIIeIOBAHMS, KOJUYECTBO JKUBOTHBIX/TPYIINIa HA MOMEHT Haudaja UCCIeTOBaHMUS,
7032 BaKLIMHALMHU, AHU BAKIIMHALIUN, IYTh BAKLIMHALIMU, JE€Hb 3aPAXKECHUS U IYTh

3apakeHus ykasanbsl B Tabmuie 15,
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Ha 35-i1 neHp y BcexX KUBOTHBIX ObLIM COOpaHBI Ma3KHU KPOBH U Ma3KH C
MHHJAJIWH, a 3)KUBOTHBIX CTPOrOro KOHTPoJIsl ymepusiasau. Ha 36-i neHb *KUBOTHBIX
3apaka BHYTPUOPIOMHHHO (1p) BUPYJIEHTHBIM U30JSITOM S. suis TUMA 2 B
xonmuecTse mpumepro 2x10° KOE.

B Teuenune cemu qHel nocie 3apa’keHus ’KUBOTHBIX OCMAaTPUBAJIH HA NMPU3HAKU
3a00neBaHus, BBI3BAHHOTO S. suis. JKMBOTHBIX, HAHJEHHBIX MEPTBBIMHU HIJIH KOTOPBIE
TOOJKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH IEepe]l BHIOBIBAHUEM U3 UCITBITAHUS MO
NPUYHHAM, CBA3AHHBIM C OJIaTOMOJIyYHeM KUBOTHBIX, TOJBEPTrald BCKPHITHIO. Bo
BpEMsI BCKPBITHS JKHBOTHBIX OLIEHUBAJIHU 110 MAKPOCKOMUYECKUM MPU3HAKAM, OOBIYHO
CBSI3aHHBIM C 3a00JIeBaHNEM, BBI3BAHHBIM J. suis, 1 cobupanu odpasusl LITHC.
BriOpIBIINE M3 UCTIBITAHHS BCE OCTABIIHMECS KUBOTHBIE ObUTH YMEPIIBJIEHbI, BCKPBITHI
u 00pas3ubl ObLIH COOpaHBL.

IIpuroroBneHue BakIMHBI U 1ianedo ykaszansl B Tabnuue 16. Ilpurorosnenue
3apake€HHOTO MaTepuaja yka3zaHo B Tabmuue 17.

MyTtant S. suis FolT ymeHbIman KOTU4eCTBO KUBOTHBIX, IPOSBISIIOMIX XPOMOTY
MOCJIe 3apa’k€HUs], KOJUYECTBO )KMBOTHBIX, MPOABIAIOIUX HEHOPMAJIbHOE MTOBEJEHUE
(T.e. mempeccuro, KOMY) MOCJe 3apakeHus], a TAKKe KOJUIECTBO JKHBOTHBIX, KOTOPbIE
yMEPJIH WJIU JOJIKHBI ObUTH OBITh MOABEPTHYTH 3BTAHA3UH 1O MPUYHNHAM
Oaromnosiy4uusi )KUBOTHBIX B epuoj HabmroneHus nocie 3apaxkenus (cMm. Tabnumy 18,
19 1 20 u @urypy 17).

Y BBHIOBIBIIMX W3 UCHIBITAHUS (T.€. HAa 7-H A€Hb MOCJE 3apakeHUs U MOCIe
yAAJeHHUS U3 UCCIEIOBAHUS B CBSI3M CO CMEPTHIO MJIM 3BTaHa3UEH ) KUBOTHBIX ObLIH
o0HapyKeHbl OTKJIOHEHHS] OT HOPMBI B Mo3re (Hanpumep, GUOpUH, )KHAKOCTD), a
TaKKe B rpyAHOH mosioctH (HanpuMmep, GuOpuH, )KUIKOCTh, 3aCTOH B JIETKHUX,
nHeBMoHHs1 ). Kpome Toro, Opin cobpanbl 00pa3iibl MO3Ta IJIs1 BOCCTAHOBICHUS J.
suis. PesynbTaTel ykazansl B Tabnunmax 21, 22 u 23.

Ilpumep 6. Cunres k/IHK u xonuuectenHas [II1P.

MI[P-PB.

Jsectu ur PHK ncnons3osanu nns cunrtesa k/IHK B peakuun, cogep:xamei 25

Hr MK clydaiiuex npaiimepos (Promega, Maxucon, Buckoncun, CIITA), 10 MM
aHT® (Promega), 10 MM ATT (Invitrogen), 40 exunnn nuaruburopa PHKa3zer RNAsin
(Promega)) u obpaTHoii TpaHckpunrassl SuperScriptll (Invitrogen) B COOTBETCTBUH C

UHCTPYKLUSIMU IPOU3BOAUTEA.
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Konunuectsennas IIIP.

kJIHK passoaunu B 20 pa3 nns ananusa konudecrsennoi [T1P. [Ipatimepsl Oblnu
pa3paboTaHBI C UCMONB30BAHUEM MporpaMMHoro obecrneuenust PrimerExpress
(ITpuxnanusie 6uocucremsl, ®ocrep Curn, Kanupopuus, CITA) (Tabnauna 1).
Kaxpas peakuus conepskana 12,5 nmonap npsimoro npakMepa, 12,5 nmons o6paTHOro
npatimepa u mactep mukc ausa [IIHP POWER SYBR Green (Ilpuknanssie
OMocuCTEMBI) B COOTBETCTBHUU C HHCTPYKIHUSAMU npoussoauTens. KomuuecTBeHHas
IILIP Oblna BeimosHEHA ¢ ucnonb3oBanneM ABI7500 (IIpuknagHbie GHOCHCTEMBI).
IMporpammuoe obecneuenne GeNorm (GeNorm) HCMONB30BANOCH AJIsI OMpPEaSIISHUs
Haubosee cTabMIBHO HKCIIpeccupyeMbIx peepeHcHbIX reHoB. s S. suis recA Obln
HauMeHee BapualeabHbIM IO SKCIPECCHH 6 MOTEHIUANBHBIX pedepeHCHBIX TeHOB
(bochorenuueparnerugporenassl (pgd), aueTun-koA aueruntrpancdepassl (aca),
mutS, rnytamaraeruaporeHassl (gdh), koropsie Obpmu npotecTupoBanbl. GeNorm
00beIUHSAET NaHHbIE SKCIIPECCUH B IMOKA3aTENb, IPEACTABIAIOIIEE CTAOUIBHOCTD
skcmupeccuu, rae 1 mpencrasiset Haubdosee cTaOmibHbIN red. [Tokaszarenu
cTaOMIBHOCTH 1S S. suis BapbupoBaiuch ot 1,667 nnst gdh no 1,217 nns recA.
YPpOBEHB 3KCIPECCHH 3TUX pePEePEHCHBIX '€HOB U3MEPSIIH, YTOOBI KOHTPOJIUPOBATH
usMmeHeHus seixoaa PHK u ycnosusa PB-peakuuu. B kaxablii HUKJI KOJTUYECTBEHHOU
IIIP BBOOMIN KaTUOPOBOUHYIO KPUBYIO, COCTOSIIIYIO U3 BEKTOPA, COMEPIKAIIEro
KJIOHHpoBaHHBIN poaykT I[P rena-mumenu stoil peakuu. KannbpoBouHast kpuBas
cocrosiyia u3 ceMu 10-KpaTHbIX pa3BeNeHUNH KOHTPOJbHOTO BekTOpa. Takum oOpaszom,
KaK YpOBE€Hb 3KCIIPECCHUH L€JIEBOr0 r'eHa, TaK U YPOBHU 3KCIPECCUU BHEIIHUX
pedepeHCHBIX TEeHOB MOKHO PaCcCUYUTATh MO KaTuOpOBOYHOU KpuBoH. s kaxkmoi
peakiuu Bojxa Obina BkitoYeHa BMecTo k/IHK unu mMaTpuisl B kauecTse
OTPULIATENBHOIO KOHTPOJIsA. AHAINU3 NPOBOAUJICS C UCIOJb30BAHUEM IIPOrPAMMHOIO
obecnieuenuss ABI7500 (Ilpuknanapie OHOCUCTEMBI).

AHallu3 IOCHeN0BATEILHOCTH.

Peakiiuu mocaeq0BaTebHOCTEH U aHAU3 ObITH BBIMOJHEHBI C TOMOIIBIO
Baseclear (Jletinen, Hunepnaunsr).

IIpumep 7. CaliT-HanpaBJEHHBII MyTareHes.

CaiiT-HanpaBleHHBIH MyTareHe3 OblJI JOCTUTHYT C HCIIOJb30BaHUEM Habopa
caiiT-HanpaBineHHoro mytareHe3a Quick-change II (Agilent Technologies, Jla
Jxonna, Kanugopuus, CIIIA) B COOTBETCTBUU C HHCTPYKLUHSIMH IPOU3BOAUTEIS.

Ipaiimepsr ans [P 6pun pazpaboTaHbl ¢ MOMOIIBIO MPUIAraeMOro MPOrpaMMHOTO
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obecneuenus (Agilent Technologies) (Tabnuua 1). Ucnionb3ys npatimepsl t448a u
t488a anTucmbicioBOH, Obla ammnuduuuposana miaazmuna pCOM-orf2[S735], B
KOTOPYIO BBEJH JKEJIAeMYI MYTALUI0, KOTOpas 3aMeHusa odnactp -35
npeanojaraeMoi mpoMoTopHoi obnactu orf2-folC-onepona S735 ot 5’-TGGTCA-3’
10 5’-TGGACA-3’ (®UI'. 1). PeakuMOHHYIO CMeCh pa3pe3aliv ¢ UCIOJIb30BAHUEM
Dpnl nns nHakTUBAIMK UCXOAHOTO MATPUUYHOTO BEKTOpPA U 3aT€M TpaHCHOpMHUPOBAIH
B KoMIieTeHTHbIe KieTku XL-1-blue (Invitrogen). UToObl HCKJIIOYUTH BO3MOXKHOCTD
BHeceHus omuOok ITL[P B ocCHOBHYIO menb BeKTOpa, BCTaBKa mtasMunsl (orf2[S735])
OpLa BBIZENIEHA U3 MAaTPUYHOTO BEKTOPA MOCJE pa3pe3aHusi peCTPUKIIUOHHBIMHU
depmentamu BamHI u Sacl u xnonuposana B8 pCOM1, pa3pe3aHHYIO TEMH ke
pectpuktazaMu. [lonydeHHYI0 MIa3MHUAY BBOIIIN B U30JAT S. suis S735 nmytem
3JEKTPONOpalUnH U OTOMpaNIn TpaHC(HOPMAHTOB Ha KOTYMOUNHCKOM KPOBSIHOM arape,
coaep:xauieM 1 MKr M sputoMunHa, ¢ monyueHueM S735-pCOMI1-orf2 [S735]
[t488a]. CexBeHHMpOBAHNE UCTIOIb30BAJIH JJISI HCKJIOYEHHs MPUCYTCTBUsA omudok ITIP
B KOHEUHOM KOHCTPYKTE.

TIpumep 8. KoHcTpyuposanue Oenka, cesasbiBarouiero cyocrpar donara (foll),

HOKAYTHOTO MYTAaHTAa JS. SUIS.

Uzorennslii fo/ T HOkayTHBIA MYTaHT OBl CKOHCTPYHpPOBaH U3 mramma 10 mytem
pazpyurenus foll xacceToil ycTtoiuuBocTr Kk cnektuHoMuiiuay. pCOMI1-V[10] [14]
paspasanu BamHI u nuruposanu B paspesannyro BamHI nnasmuay pKUN, nonyyas
pKUN-V[10]. Urobs! ynanuts 3'-gacts V[10], pKUN-V[10] pazpeszanu Sphl, mocne
yero (parMeHT BEKTOpa OUHIIaIU U Juruposaiu, noaydas pKUN-V[10]*. pKUN-V
[10]* wacTuuHO paspesanu Xmnl, ¢parMeHT TUHEHHOr0 BEKTOPa OYUINATIH U
JUTHPOBAJH C MOMOIIBIO KACCETHl YCTOMYMBOCTH K CIIEKTHUHOMHIIUHY C TYIbIM
xonuom, nonydas pKUN-V [10]* - Spec®. Jlns xonctpyuposauus myranta V[10]*-
Spec® ammmmnduuuposanu ¢ nomompo IMLIP ¢ ncnonsszosanueM V735-fw 1 M13-rev.
IMponyxt P ounmanu ¢ ucrnoyip3oBanuemM Hadopa ajs ounctku TP (Qiagen).
Ouumenssniit npoaykt I[P Obi1 ucnonb3oBaH nis TpaHchOpMaIuy mwrtamMma S. suis
10 ucnonp3ys ComS B KauecTBe HHAYKTOPA KOMIETEHLIMH, KaK ONMKUCAIU 3aKKapus U
ap. [16] ans vEAYKUMK roMoJIorHYHON pexoMOuHannu. TpanchopmaHTOB OoTOMpaAIn
HA YaIlKaxX ¢ KOJYMOUNCKUM KPOBSIHBIM arapom, coaepxkamum 6 % (06./00.) kpoBu
nomany u 100 Mkr M~ crexTHHOMULMHA. J{BOHbIE KPOCCUHTOBEPHI ObLIH
npoBepensl ¢ momotibio [TI[P u moaTBepskaeHs! ¢ momombo Cay3epH-OIOTTHHTA.

UTOOBI UCKITIOUYUTH BO3MOYKHOCTh BBEIAEHHS TOUCUHBIX MyTaluil, XpomocoMuyo JJTHK
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HM30T€HHOT'0 HOKAyTHOIO MyTaHTA BBIAEIAIN U TpaHcPopMupoBainu B mrTamm 10.
CHoBa oTOMpaIy MyTaHTOB Ha YaIIKaxX ¢ KOJYMOUICKUM KPOBSIHBIM arapom,
comep:xaruM 6 % (06./06.) kposu mouragu u 100 MKr M| CIIEKTHHOMHIMHA, U
npoBOAUIU CKpUHUHT ¢ moMouieto I1IP, ¢ monyuenuem mramma 10Afol/T. DtoT
NPOTOTHUIl PEKOMOMHAHTHOT'O MyTaHTHOTO mrtamMma AFolT Obin fenoOHUPOBAaH Kak
«myTaHt Streptococcus suis AFolT CBS 140425» B Centraalbureau voor
Schimmelcultures nnst neneit mareHTHON MpoLENYypPbl B COOTBETCTBUU C PernameHTOM
bynanemrckoro norosopa ot 19 asrycra 2015 r.

Ilpumep 9. Jenenunonubie MyTadThl AfolT, He comepskalue red VCTOMYUBOCTH K

CIIEKTHUHOMUIINHY.

Takxe ObUT CKOHCTPYHUPOBAH AeNeIUOHHBIA MyTaHT AfolT, He comep Kamuii reHa
YCTOWYHMBOCTH K CIIEKTHUHOMUIIUHY. J{JIsT 3TOr0 MCMONBb30BAIN TEPMOUYBCTBUTEIbHBIN
yenHo4YHbIA BekTOp pSETSs (Takamany /1., Ocaxu M. u Cexunzaku T. 2001 r.
IMnazmuner 46: 140-148). I1nasmuna pSETSs conepkUT 4yBCTBUTENBHYIO K
TeMIiepaType 00JacTh perInKaly U MOXeT penpoayuuposarscs npu 37 °C B L. coli,
HO perIuKanus miasMunasl onokupyerces ceoime 37 °C B . suis (Takamany u ap.).
pSETSs comepskuT reH ycTOMYMBOCTH K XaopaMpeHukony (Cm), KOTOPBIH MOXKET
OBITH UCTIOJIB30BAH ISl 0TOOpa TpaHCHOPMAHTOB cpenu L. coli, a Takxe cpenu S. suis.
IIporotun pekomOGuHanTHOrO A4F0/T MyTaHTHOrO ITAMMa, HE COAEPIKAIIETO r'eH
YCTOWYMBOCTH K CIIEKTHHOMHULIMHY, ObLI AEMTOHUPOBAH KaK «MYTaHT Strepfococcus
suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute ans ueneit
MaTeHTHOW NPOLEeAyphl B COOTBETCTBUM ¢ PermameHToM bypanemTckoro noroeopa oT
25 aBrycra 2017 r.

UToOBI CKOHCTPYUPOBATh MYTAHTHBIN U30JAT Afol/l 61t coznan npoaykr I1LP,
comepskamuii 5’- u 3’- QraHKUpPYOUIHE MocaenoBaTeIbHOCTH folT TeHa. TOT
¢parmenT kinoHuposanu B pSETSs u Cm-ycToiunBeix TpaHCHOPMAHTOB OTOUpaIn
npu 37 °C cpenu E. coli. 3atem u3 E. coli Oblna BelAeIeHA NIa3MUa 1 BBEICHA B
mraMm S. suis 10. TpanchopmaHTOB 0TOMpanu Ha YalmKax ¢ KOIyMOUICKUM
kpoBsiHbIM arapom 1ipu 30 °C, conepxkamux Cm. TpanchopMHUPOBAHHYIO KOJTOHHIO
ucnob30Baau s uHOKysinuu 1 mu OyneoHa Togna-I'esutra (THB), conepskamero
Cm, u BbIpamuBaiu KyapTypy B TeueHue Houu npu 30 °C. HouHyro KynbTypy
pazsoaunu B 100 pa3 B TOM ke cpene U MHKYOUPOBaJK, KaK YKa3aHO BhIIIE, 10
nocTuxenus ontudeckon naotnoctu 0,2-0,3 npu 600 HM, IpU KOTOPOU KyJIBTYPY

nepenocuin Ha 38 °C. Ilpu sToli TemmnepaType mia3Muaa He criocoOHa
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perunupoBarbesi. Ha 3ToM sTamne BBIOMPAIOT LITAMMBI, B KOTOPBIX IMJIa3MHa
UHTETPHPOBAHA B XPOMOCOMY MOCPEICTBOM OJHOTO SIBJICHUS PEKOMOUHAIINN.
Cepuiinble pa3BeneHUs 3TOH KYJbTYphl BBICEBAJIN HA YAIIKH C KOJTYMOHICKUM
KPOBSIHBIM arapoM ¢ JIOIIaJANHOH KpOBbI0, copepkamum Cm. Yamku nHKyOHpOBaIu B
teueHue HouH npu 38 °C. Kononwuto, cogepramyo peKOMOMHAHTHYIO MJIa3MHNY,
UHTETPUPOBAHHYIO B XPOMOCOMY, OTOMpaNu U HHOKYJIUPOBaiH B 1 Ma OynboHa
Tonna-I'esurta (THB) ¢ Cm anst nakyGanuu B Teuenue Houn npu 38 °C. lns nsatu
MOCNIeAYIOIUX Maccaxe KyapTypy passonmiu B 100 pa3 6ynsonom THB 6e3 Cm u
BeipamuBanu npu 28 °C. Ilpu 3To# TemnepaTtype miasMuaa cnocodHa
PEeIINIUPOBATHCS U BBIPE3AETCS U3 XPOMOCOMBI BO BTOPOM SIBJICHUU PEKOMOMHALIHU
NpU AYIUIMKALHUU TOCIEA0BATEIbHOCTH I'€HA-MUIIEHU. Y NaJ€HUE MIa3MHUIbl MOXKET
NPUBECTH K TEHOTHUITY AHKOTO THIA MJIM K TOJYYCHHUIO AEJIeLUHOHHOrO MyTaHT folT.
Cepuiinble pa3BeeHHs KyJIbTYPbl BBICEBAIH HA YAIIKH C KOJTYMOUHCKUM KPOBSIHBIM
arapom ¢ JomaguHo# kpoBbio (6e3 Cm) u nHkyOupoBanu B TeueHue Houu npu 38 °C.
OnuHOYHBIE KOJIOHUH 3aTE€M HAHOCHJIHM PEININKaAMHU Ha YallKH KOJYMOUHCKUM
KPOBSIHBIM arapom ¢ JiomanuHoi kpoBbio ¢ Cm u 6e3 Hero. Cm-4yBCTBHUTEIbHbBIC
KOJIOHUH TOABEPTANIN CKpUHUHTY ¢ nmomoibio [TLIP nus BeisiBnenus Afol/T MyTaHTHBIX
U30JIATOB, HE COJEPKALUX I'€H YCTOWUYUBOCTHU K CIEKTUHOMULIUHY.

UccnenoBanusi rubpUan3alviu,

XpomocomHas JJHK Obua BblgeneHa U3 HEMOABUIKHO BBIPALIUBAEMBIX KYJIBTYP
S. suis. JIsectu HaHorpamm ouninenHoi JJHK Obinu Hanecensl Ha Genescreen-Plus
(ITepkus Dnmep, CIITA). BeneHne MeTk ~°P B 30H/IbI, THOPUIH3ALHIO H OTMBIBKY
npoBoauaHy, Kak onucano panee [17]. IILP-npoayxtsl folT u folC Ovinu
HCIOJNb30BaHbl B KauecTBe 30HAa, Toraa kak 3084 16S pPHK ucnonb3osanu B
Ka4eCcTBE IMOJIOKUTEIbHOIO KOHTPOJIS.

Crepxakcnpeccuu foll noctatouHo, 4yToObl HHAVUIUPOBATL TUIIEPBUPYIEHTHOCTD

mramma S735.

Beenenue 3 T.11.H. reHOMHBIX ()parMeHTOB BUPYJIEHTHOro mramma 10 ceporuna
2, V[10], moBbICHIIO BUPYJIEHTHOCTD CJIabOBUPYJIEHTHOTO mTaMma S735 ceporuna 2
[14], ¢ co3nanuem runepsupyieHTHoro usonsra (S735-pCOM1-V[10]). Bce cBuHbH,
3apaxxerHbie S735-pCOM1-V[10], ymepnu B Teuernue 1 nHs nocye 3apaxenus (1.3.),
U BBICOKHH NMPOLEHT CBUHEH MOKa3aJj TsIKeJble KIMHUYECKUe MPU3HAKU 3a00eBaHms
(Tabnuua 2), Torma Kak MOYTH BCE CBUHBU, 3apaKEHHBIE KOHTPOJBHBIM IITAMMOM

S735-pCOM1, BbIXKMIN BO BpeMs dKkcnepuMeHTa. KnuHuueckue nokasarenu
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3HaunuTeNbHO oTandanuch (p < 0,01) Mexxny cBUHBAMU, 3apakeHHBIMH S735-pCOMI -
V[10] u S735-pCOM1 (Tabnuna 2). B kauecTBe KOHTPOJISI MBI TaKKe MPOTECTUPOBAIU
BUPYJIEHTHOCTh S735, TpaHCHOPMHUPOBAHHOTO TIJIA3MUION, COAepKaII e
TOMOJIOTHUYHBIA (pparMeHT pazmMepom 3 T.1m.H. u3 mramma S735 (S735-pCOM1-
V[S735]). Beicokuii mpoueHT cBUHEH, 3apakeHHbIx S735-pCOMI1-V[S735], BbIKUI BO
BpeMsi skcniepuMenTa. CBuHbH, 3apaxenHbie S735-pCOM1-V[S735], nokazanu
3HAYUTENbHO OOJiee KOHKPETHbIe KIMHUYeckune npusHaku (p < 0,01) uem cBUHBY,
3apakeHabie S735-pCOM1 (Tabnuua 2), XOTs pa3audus B KIMHUYECKUX MOKA3ATEIAX
JUXOPAAKH U HeCNeNUPUIECKUX CHMIITOMAaX JOCTOBEPHO HE PA3IMYAINCh MEKIY
rpynmnamu (p = 0,06). Takum obpazoM, yBenndeHHOe KouudecTBO konuit V[S735] B
S735, u3-3a BBegenus miazmuasl pCOMI1-V[S735], yeenuunno cneundudeckne
KJIMHHYECKHUE MPU3HAKU 3a00eBaHusl, BBI3BAHHOTO S. suis. TeM He MeHee,
crienuduUecKkue U HecennupuuecKkne KIMHUYECKNe MPU3HaKk, 00yciaoBieHHble S735-
pCOM1-V[10] (p £0,01), OblIM 3HAYUTEJBHO YBEJIUUEHBI IO CPABHEHHIO CO
CBUHbSIMH, 3apaxxeHHbIMU S735-pCOMI1-V[S735], neMmoHCTpupys, YTO BBEAECHUE
V[10] B utamm S735 MOBBICHIIO BUPYJIEHTHOCTH OoJblIe, ueM BBeneHue V[S735].
DTOT pe3yNbTaT MoKas3al, 4YTO TMInepBUpylieHTHOCTh mTamma S735 pCOM-1-V[10]
MOXeT OBITh CBSI3aHA C Pa3JUYHBIMU NoJUMOpdU3MaMu HyKJeoTuanoB B V[10] mo
cpaBHeHuo ¢ V[S735].

UToOb! onpenenuTsb, ABIAIOTCS JU 00a orf2 u folC-rerpl HEOOXONUMBIMHU LIS
HaOJI01aeMOro MOBBIIIEHUS BUPYJIEHTHOCTH, 00a reHa ONepoHa, MOJIyYeHHbIE U3
mrtamMMa 10, KOTOpBIM IpenllecTBYeT UX POJACTBEHHAas NPOMOTOpHas
MOCJIEIOBATEbHOCTD, OBLIM BBEAEHBI OTAEJNBHO B ITaMM S735 AJs MOJNyUYeHUS
mraMMoB S735-pCOM1-0rf2[10] u S735-pCOM1-folC[10]. BupyneHTHOCTD 3THX
U30JISITOB ONpEAeNsIn NPpU dKCIIepUMEHTAIbHOM 3apak€HUH MOPOCAT, UCIOJb3Ys
S735-pCOM1-V[10] u S735-pCOM]1 B kauecTBe KOHTpOJsA. Tabnuua 2 nmokasbiBaer,
9YTO CBUHBH, 3apakeHHble S735-pCOMI1-V[10] unu S735-pCOM1-0rf2[10], ymupanu
B T€UEHHUE OJHOIO JHS MOCJe 3apa’keHusl C TAXKEJIbIMU KIMHUYECKUMHU NpU3HaKaMu. Y
3apa’KeHHbIX CBHHEH Pa3BUIICS TOKCHYECKHI MIOKOMONOOHBIH CHHIPOM, KOTOPBIH He
HaOJIO1aICs TPH UCTIOJIB30BAHUY mTaMMa 10 TUKOro THIA MPHU 3KCIEPUMEHTAIbHBIX
3apakeHusIx, 4To o3Havaet, 4to pparment V[10] u orf2[10] moBbicHIN
BUPYJEHTHOCTH S735 ¢ moaydeHueM 0ojiee BUPYJIECHTHBIX H30JSITOB, yeM mtaMMm 10

[3]. Kak cnenuduueckne, Tak 1 HecmeHUPUIECKHE CUMIITOMBI OBbLTH 3HAYUTEIbHO



10

15

20

25

30

30

yBennueHsl (p <0,01) y cBuHei, 3apaxeHabx S735-pCOM1-V[10] umu S735-pCOM1-
orf2[10], no cpasuenuto ¢ S735-pCOM1 (Tabnuua 2).

Bbakrepuosnoruueckoe uccienoBanue nokasano, yro LIHC, cepo3nas obonouka u
cycTaBbl ObLTH KoJIOHU3UpOBaHbl BEICOKUM KOE S. suis. JIns cpaBHEeHUS, CBUHBH,
3apakenabie S735-pCOM1-folC[10] unu S735-pCOMI1, BBIKUIIH BO BpEMs
skcriepuMmenTa (11 gHell mocne 3apakeHust), JEMOHCTPUPYS JIETKHE CHMITTOMBI
uHpexuu, Takue Kak auxopanka. CymecTBEHHBIX Pa3IMUUi B KIMHUYECKOM HUCXOMe
MEXIY CBUHBSAMH, 3apakeHHbIMU S735-pCOMI1-fol/C[10] u S735-pCOM1, nHe
HaOJIOOaN0Ch. ITO Y€TKO AEMOHCTPUpPYET, 4TO BBeAeHue fo/C[10] He moBbIIIaeT
BUPYJIEHTHOCTH mTaMma S735, rorna kak Beeaenue V[10] u orf2[10] noBbicuio
BUPYJIEHTHOCTH mTaMma S735. [Io3ToMy MBI NPHUIILIH K BBIBOAY, YTO HaOI01aeMoe
noBplieHue BUpyJeHTHOCTH Yy S735-pCOM1-V[10] no cpaBHenuro ¢ S735-pCOM1
obycnoieHo Beenenuem orf2[10].

B 3akmtouenue, kak konuuecTBo konui V[10], Tak U reHETUUECKOE OKPYIKEHHUE
orf2-folC onepoHa, Mo-BUAUMOMY, SIBISIOTCS ONPENEISIOUIUMHI BUPYJIEHTHOCTD
JAHHOTO HU30JIATA.

COop naHHbIX in silico nokaseiBaetr, yTo ORF2 saBjsercs OEJIKOM, CBI3bIBAK UM

cyOcTpar, obaervaromum Tpadcnopt dosara.

Teneps, kKoTa NOBBIMIEHHAS BUPYJIEHTHOCTh OOBSCHSIETCS BBEAEHUEM
MHOX€CTBEHHBbIX Konui orf2[10], uckanu npenmnonaraemyto GyHkuuto orf2. In silico
aHanu3 5’ MeXreHHoOU obsacTu, npenmectByoneii orf2-folC onepoHy, BBISIBIII
HaJIM4Me IPOTHO3UPYEMOH BTOPUYHON CTPYKTYPbI, KOTOpas MOKa3ajia 3HAYUTEIbHYIO
rOMOJIOTHIO ¢ pubonepekirouareneM teTparuapogdonara (PUL. 3).
TerparunpodonarHeie pudonepekI0YaTeIn NPEACTABIAIOT COO0H Kiace
romosiornuabix PHK B HEKOTOpPBIX OakTepHsax, KOTOPbIE CBA3BIBAIOT TeTparunpodonar
(THF) [18]. OHu HaXOoOATCs MOYTH UCKJIIOYUTENIbHO B BEPOSITHBIX 5'-
HETPAHCIUPYEMBIX 00JACTIX KOAUPYIOLUIUX OEJIOK IeHOB, U U3BECTHO, YTO
OOJNIBIIMHCTBO 3TUX T'€HOB KOAUPYIOT JUOO TpaHCTOpTephl (onara, 1100 GepMeHTHI,
ydacTByromue B Mmerabonusme ¢onara. [1o 3TuMm npudnnam ObLIO CAEIaHO
3akirouenne, urto ykaszanaeie PHK ¢yukuuonupyroT kak pubonepexnrovarenn. THF
pubomepeKIIoYaTeN M BCTPEUAITCs Y MHOXKECTBA (UPMHUKYTOB, B YACTHOCTHU Y
orpsinoB Clostridiales w Lactobacillales, n pexe y Ipyrux KI€TOYHBIX JUHUN
oakrepuii. Takoit THF pubonepexntoyarens ObT OAHOW U3 MHOTUX KOHCEPBATHBHBIX

ctpykryp PHK, oOHapykeHHBIX B IPOEKTE, OCHOBAHHOM Ha CPAaBHUTEJIbHOH r€HOMHUKE
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[19]. CBa3b ¢ meTabonuamoM (omnata Oblsia MOATBEPIKAEHA DyIecC U ap.,
NPOAEMOHCTPUPOBABIINM, UTO B S. S#is T€H, PACIONOKEHHBIH B 00paTHOM
HanpasieHuu oT folC, konuposan Tpancrnoprep poxmesoit kucnotsl, FolT [20]. DTa
oOBbsicHeHHEe OBLIIO TaK)Ke MPUMEHEHO K HOBOH MMOCJIETOBATEIbHOCTH IeHOMa S. Suis,
SC070731, B xoTOpoil 00BACHsAETCA, YTO roMoJoru4HbIil reH ssu0135 kogupyer FolT
(GenBank AGG63648.1). brina onpeneneHa 3-MepHast CTPYKTypa
SHeproces3biBatomero gpakropa tpancnopta ¢gonara y Lactobacillus brevis [21], uTo
MPUBEJIO K MPEIJIOKEHUIO MYJIbTHOEIIKOBOI Moaenu TpaHcropTepa ¢onara. B sTol
moznenu OREF2 / FolT ¢pynkuuoHupyer B KkauecTBe TpaHCMeMOpaHHOro cyOcTpar-
crienupUIECKOTo CBs3bIBarInero deixka. Bmecre ¢ Oonee obmuM TpancMeMOpaHHBIM
O€JKOM U IBYMs HYKJEOTHACBS3BIBAOIIUMHU OeNKaMu, 00pa3yomumMu
SHEPTOCBA3BIBAIOIIUN MOIYJIb, 3TOT KOMIUJIEKC 00Jerdaer TpaHcMeMOpaHHbIH
tpancnopT onara. Tonbko cyOcTparcsszpiBaromuii 6enok (FolT) cnenuduuen nis
¢dornarta, npyrue KOMIOHEHTBI TaKXK€ UCIIOJB3YIOTCS UL TPAHCTIOPTA APYTHX
cyOcTpaToB, TAKUX Kak THaMUH uiu pudbodaasun. Korga mocienoBaTenbHOCTh Oeyika
FolT u3 S. suis cpaBHunm ¢ npenmnosaraeMseiMu nocienosarensHoctamu FolT npyrux
OPTraHU3MOB, CTAJIO SICHO, YTO KOHCEPBATHUBHBIE AMHUHOKHCIIOTBI TAKXKe ObLIN
KOHCepBaTUBHBIMU B S. suis [21] (PUI. 4). UuTepecHo, uTo Dur. 4 Takxe
MOKa3bIBAET, YTO APTUHHUH, KOTOPBIH OBLIT Upe3BbIUaiiHO KOHCEPBATHBHBIM B
TpaHcnopTepe ojaTa YeloBeKa, TAK)Ke KaK TPAHCIIOPTEPhI TETPAIIUKINHA B
Escherichia coli, Tak>xe Obl1 KOHCEpBATHBHBIM B S. suis (Arg99), 4To yKa3bIBaeT Ha
TO, YTO 3TOT OCTATOK Ba’K€H /ISl TPAHCIIOPTEPOB B MpeAesiax OT YeJIOBeKa 110
OakTepuii [22]. B3siTeie BMecTe, 3TU JaHHBbIE YOETUTEIBHO CBUAETEIBCTBYIOT O TOM,
YTO KOHCEPBATUBHBIN O€JIOK ¢ Hen3BeCTHOM ¢pyHkuuelt, ORI2, nneHTUUINPOBAHHBIN
C UCTIOJIb30BAHHEM CTPATETHH KOMIJIEMEHTAIUN, KOJUPYET OeJIOK, CBI3bIBAIOII NI
cybcerpar, obneryarmmuil TpaHcnopT doara.

Tpascooprt dhonara B Streptococcus suis.

AHnanu3 nocaenosatenbHoCcTU P1/7 (KOTOpast BLICOKOTOMOJIOTHYHA T€HOMY
mraMmma 10) yka3slBaeT Ha TO, 4TO S. S#is KOOUPYET BCe PepMeHTHI, HEOOXOIUMBIE
st cuHTe3a rerparugpogonara (THF) mo knaccuueckomy nytu 6uocuHTesa onara
(®UT. 5). Ha ocHOBaHMM NaHHBIX, NOCTYMHBIX B 0a3e nanabix KEGG (www kegg.jp)
metabonu3m ¢onara y S. suis HAET MO KJIACCUYECKUM NMyTsIM MeTabonu3Ma ¢oarta ¢
ucnonb3osanueM folk, folQ, folB, folK, folC, folA n cy6ecTpaTos I'T®, p-

amuHoOeHn3oara (PABA) u rnyramuna (GLU) kak uzobpaxkeHo Ha cxeme. TeMm He
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MEHee, C JOMOJHUTEIbHBIMU reHaMu, TpucyTcTByomumMu B V[ 10] onepowne, S. suis
Ka)XXeTCs TaK)Ke CIIOCOOHBIM HHAYIIUPOBATD SKCIpeccHro fol7 nist mpsMoro UMIOpTa
¢donata U UCIONTB30BATH OAHOBPEMEHHYIO HHAYIIUPOBAHHYIO SKCIIPECCHUIO
nonoiHUTENbHON Konuu folC, ¢ponat MOKeT ObITh HEMEIJIIEHHO NPEBPALIEH B
KOHeuHbIH npoaykt Terparuapodonat (THF). Takum oOpasom, coueranne folT u folC
o0pa3yeTr HONOJHUTENbHBIH «KOPOTKHHA NMyTh», KOTOPBIH MO3BOJISIET MPOU3BOAUTD
THF. Hanuune THF puGonepexmodaTens, pacnoioXKeHHOTO B 00paTHOM
HarnpasieHuu oT folT-folC onepoHa, mpeamnosaraeT >KeCTKYI Perysilii 3TOTO
OTepoHa C ABYMsI F€HAMH, YTO MOXKET 03Hauath, 4yTo fol7-folC onepon
SKCIIPECCUPYETCS TOJBKO MPU OMPEAEICHHBIX YCIOBHUSX, HAMPUMEP MPHU HEXBATKE
¢onara. Ha ocHOBaHUU pe3yJIbTaTOB 3KCIIEPUMEHTA HA JKMBOTHBIX, OMMMCAHHOTO
BbIIIE, Ipeanoaraercs, uto fol7-folC onepoH mo kpaiiHeil Mepe 3KCIPEeCCUPYyeTCs B
YCJIOBHUSX IR VIVO.

Ilpucyrcreue u sxkcupeccus foll B Streptococcus suis.

IMpucyrcTBue rena fol T 6bI0 TPOAEMOHCTPUPOBAHO BO BCEX TECTHUPOBAHHBIX
cepoTumnax S. suis, 3a UCKIOUeHueM cepotunos 32 u 34. OgHako ceporunsl 32 u 34
OBpLIN TIEPEOTHECEHBI K poay Streptococcus orisratti, Bmecto S. suis [1]. Urtak, B
3aKJII0YEHHE CUMTAETCS, UTO BCE CEPOTHIIBI S. suis UMEIT rensl, kogupyromue FolT u
FolC.

AHann3 nocaen0BaTEeNIbHOCTH MPEATIONAraeMOro IpoMOTOpa OFf2 BBISIBUII
pa3HULY B MOJIOKEHUH OJHOTO HYKJIEOTHIa B 00JaCTH -35 mpenmnosaraeMoro
npomotopa B mramme 10 (TGGACA) no cpasHennto co mramMmmoM S735 (TGGTCA)
[14]. Bnusaue storo SNP Ha yposHu skcnpeccun orf2 u folC y mrammoB 10 u S735
ompenessiin ¢ MOMOIIbIO aHanu3a konudecTBeHHowu 1P, 3nauuTensHO Oosee
BBICOKHE YPOBHU dKCIpeccuu orf2 tak xe, kak fol/C nHabmonanuce B mramme 10 o
cpaBHeHHIO co mTammoM S735 (PUI'. 6A). Dto sicHO yKa3biBaeT Ha TO, 4TO SNP B
obyactu -35 mpenmnonaraeMoro MpoMoTopa BIUsET Ha TpaHCKpunuuw orf2 u folC.
Takum oOpa3om, 3TO AEMOHCTPUPYET, UTO HAEHTHPHUIUPOBAHHBIH SNP
NeWCTBUTEIbHO HAXOAUJICS B MPOMOTOPHON 00JIaCTH B ONMEpOHE, TPAHCKPUOUPYEeMOn
orf2 u folC. Kpome Toro, BBenenue pCOM1-0rf2[10] B S735 mOBBICUIIO HKCIIPECCHIO
orf2 B 31 pa3 no cpaBaeHuto ¢ Beeaenuem pCOMI, torna kak BBenerane pCOMI-
orf2[S735] noebicuyo 3kcnpeccuro orf2 Tonpko B 5 pas (PUI. 6B). Kak oxkuganocs,
ypoBHU 3Kkcnipeccuu fo/C Oblin mOX0xKH A1 000UX peKOMOMHAHTHBIX MTaMMOB (Dwur.

6B). lns nmoaTBepkaeHus TOTO, YTO uaeHTuGuuuposanubiii SNP B obnactu -35
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IpOMOTOpPa OTBEYAET 3a PA3JIMYMs B TPaHCKpuNuuorf2 B mrammax S735 u 10,
TGGTCA u3 orf2[S735] 6611 mytupoBa B TGGACA, 94TO COOTBETCTBYET MPOMOTOPY
orf2[10] (c monyuenuem mramma S735-pCOM1-0rf2[S735][t488a]. bruto nokazano,
4TO YpOBHH TpaHCKpUNTOB 0Ff2 B S735-pCOM1-0rf2[S735][t488a] moX0xHU HA MTAMM
S735-pCOM1-0rf2[10] u B yeTsIpe pa3a Bbilue, yeM y mrtamma S735-pCOM1-
orf2[S735] B pa3usie ¢pa3sl pocta (PUI'. 6C). Oba mpomoTopa HanboNEe aKTUBHBI B
HavaJsie ¢a3bl pocTa S. swis npu Beipamusanun B Oynsone Tonna-I'esutra (OUIL. 6C).
BMecTte 3TH pe3ysbTaThl ICHO AEMOHCTPUPYIOT, 4YTO y mTamma 10 nmpomoTop,
pacmoJIOKEeHHBIH B 00paTHOM HaIpaBJieHHH OT orf2-folC-onepoHa, CUIbHEE, YeM
POMOTOP, PACIIOJIOKEHHBIN B 0O0PaTHOM HalpaBJE€HHH OT 3TOrO OMEPOHA B IITAMME
S735, uz-3a SNP B obmactu -35.

UTo06b1 onpenenuts, csazan g SNP ¢ noBeimeHHO skcnipeccueit orf2-folC
OTIEPOH, OH OBLI CBSI3aH C KOHKPETHBIMH CEKBEHUPOBAHHBIMHU MPOMOTOPHBIMHU
00J1aCTSIMU KJIOHAJBHBIX THUIIOB WJIU CEPOTUIOB S. suis U3 OONbIION KOJUIEKIIUH
uzonsitoB (Tabnuna 3). Bece ucmonb30BaHHBIE U30JATHI OBITA HETABHO
oxapakTepus3oBaHbl u kiaccuduuuporansl ¢ momombeo CGH u MLST [23]. Ha
OCHOBAaHHWH MOJIYUEHHBIX JAHHBIX O IMOCIEAOBATEIbHOCTH U30JATHl MOYKHO Pa3/eIuTh
Ha nBe ocHOBHbIe rpynmbl (Tadnuna 3). Obnacte cunbHOrO MpoMoTOpa -35 Obla
oOHapy)KeHa UCKJIIYUTEIbHO B U30JISITaX cepoTumna | u 2, KOTOpble MPUHAMIEKATN K
knactepy A mo CGH u knonanpHoro komrmiekca 1 mo MLST, u xotopsie
skcrupeccupoBaiiu EF-6enok. SNP, cBs3anHbIN ¢ 60jiee HU3KOH aKTHUBHOCTBIO
npoMoTopa, ObLT 0OHApPYKEH B H30JATaX cepoTuna 7 u 9, MpuHAANEKAIUX K TPyIIe
B CGH (3a uckiarodeHneM ABYX ), B KOTOPOH Bce oTpullaTesbHbl o dkcnipeccuu EF, a
TaKKe B ¢J1ab0 BUPYJIEHTHBIX U30JISITAX CEPOTHUIA 2, MPUHAJIEKALIUX K rpynmne A
CGH / xnonansHoMy koMmiuiekcy 1 (CC1), KoTopsIif ObLI MOJOKUTEIbHBIM IS
skcnpeccuu kpynHoi ¢popmel 6enka EF (EF *). Bbino nBa uckimodeHus, U30JI5T
ceporuna 7 (C126), koropsiit mpuHamiexut kK CC1, Ho He s3kcnpeccupyet EF-6enok,
conepxamuii SNP, cBsi3aHHBIN ¢ 00Jee CUIBHBIM MPOMOTOPOM, B U30JIAT cepoTumna 7
(7711), koTOpBIH UMeN APYTYIO MPOMOTOPHYIO mocienosateabHoCcTh -35 (TTGTCA),
U KOTOPOH CuJia MpoMOTOpa He onpeneneHa. B 3akmwouenne, Toabko CC1 u30a4THI,
skcupeccupyromue 6enok EF (u 1 uzonar ceporuna 7), conep:kat SNP, cBsizaHHBIH C
CUJIbHOW aKTUBHOCTBIO MpOoMOTOpa. [IOCKOIBKY y H30JIATOB € 3TOH KOMOMHAaUEH
(eHOTHNA ¥ TEHOTHIIA €CTh 3HAUYNTENbHAS KOPPEIALHs C BUPYJICHTHOCTBIO [23,24],

MBI MOKEM 3aKJTIOUYHUTh, YTO CUJIbHBIH MPOMOYTEP, PACTIONOXKEHHBINH B 0OpaTHOM
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HampaBJieHUU OT orf2-folC-onepoHa, CBs3aH ¢ BUPYJIEHTHBIMH U30JATaMH S. Suis. ITO
HaOJIOIeHUe BMECTE C MOBBIIIEHHONH BUPYJIEHTHOCTBIO HAONIOJaeTCsl TTOCTIE BBEIEHUS
IONOJTHUTENbHBIX Konui fo/7[10] naetT ocHOBaHHS MpeANoIaraTh, YTO MOBBIIIEHHAS
skcnpeccus fol T nubo u3-3a yBeauUeHUS YHCIa KONMUH, 1100 n3-3a 60jee CUIbHOrO
IpOMOTOpPA MPHUBOAUT K MOBBIIIEHUIO BUPYJIEHTHOCTH S. SUis.

Poct Streptococcus suis ¢ 1ONOJHUTENLHBIMUA KonusaMU foll unu 6e3 foll npu

KVJbTUBUPOBAHUH.

He nHalmromanock cymecTBEHHBIX Pa3Iudui B pocte Streptococcus suis ¢
IOTONTHUTENbHBIMU KonusiMH folT unu 6e3 pyHKUnOoHaIbHOTO fo/7 0 CpaBHEHHIO C
POAUTENBCKUM MITAMMOM IIPU KYJIbTUBUPOBAHUH i VilTO.

Benkosas skcnpeccust FolT.

Ha ocHoBanum nocnenosarenbHoctu Oenka FolT 6vmo npeanonoxkeno, uro Fol T
SABISIETCA OUeHb THAPO(POOHBIM OENKOM € IO MEeHbIIEH Mepe 5 TpaHCMeMOpaHHbIMHU
noMeHaMu. MoxenupoBaHueM romosoruu (cepsep Expasy) ¢ ucrnonp3oBanuem 6
u3BecTHBIX CTPYKTYp FolT, cpenu koropsix HaneyatanHast 3D-crpykrypa FolT u3
Lactobacillus brevis, 6pi1a npeanonoxkena 3D-ctpykrypa ans FolT S. suis (UL 7).

FolT BaxeH /Uist BBDKUBAHUS {1 Vivo: BUPYJIEHTHOCTD fo/T-HOKayTHOTO IITaMMa

10AfolT.

Tak xak cBepxakcrpeccus folT B ciiabo BUPYJIEHTHOM IITaMMe S. Suis BEIET K

3HAYUTEIBbHOMY YBEJIUUYCHHUIO BUPYJICHTHOCTH, MBI npennosoxmin, 4to FolT urpaer
BAXKHYIO POJIb i1 vivo. UToOBI MPOBEPUTH, BEPHA JIM 3Ta THIOTE3a, OBLT CO3AaH
U30T€HHBbIH HOKAyT B BUPYJIEHTHOM mTaMmme S. suis 10, myTemM BCTaBKU KaCCEThI
YCTOWYMBOCTH K CIIEKTHHOMULUHY B TeH foll. Tak kak folT u folC naxonarcs B
CTPYKTYp€ ONEPOHa, 3TOT HOKAYT, BEPOSATHO, TaKXKe OyIeT HHAKTUBHPOBATH
TOMONHUTENbHYI0 Konuio fo/C. UToOb! onpenennuTh, BaXXeH JIU TpaHCTOPT ¢ojaTa ais
BUPYJIEHTHOCTH il ViVO, B 3KCIIEpUMeEHTe | necsTb CBHHEH OblIM BHYTPUBEHHO
3apakeHHble TuO0 mramMmMoM aukoro tuna 10, nuéo HokayTHBEIM mTammoM 10AfolT.
Bce cBuHBM OTBeTUJIN Ha MHPUIIUPOBAHUE MOBBIIIEHHEM TeMmmepaTypbl Tena (OUTL.
8). OnHaKo CBUHBH, 3apak€HHBIE IITAMMOM AUKOro tuna 10, nemoHcTpupoBanu Oonee
BBICOKHE TEMIIEPATYPHI B TeUeHUE OoJiee NIUTENHHOr0 NePHUOia BpEMEHHU 110
CPaBHEHHIO CO CBUHBAMHU, 3apaKEHHBIMH HOKAyTHBIM mTamMMoM 10AfolT. DTo Takxke
OTpakaeTcsl B pa3HULIE B MHACKCE JMXOPaaKH (IPOLEHT HaONOAeHHH, rae y CBUHEH
Oputa muxopanka) mexay odenmu rpynmnamu (p = 0,06). 3To rOBOPUT O TOM, YTO

mraMMm 10AfolT MeHee MOUTeHHBIH, O CPABHEHHUIO CO MITAMMOM JHUKOIO THUMA. JTO
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MOXeT OBITh CIEICTBUEM TOr0O (PakTa, YTO 3HAUUTEJIbHO MEHbIIEe OakTepuil ObLIO
BBIZIEJICHO U3 KPOBH MOPOCAT, 3apakeHHbIX mTaMMoM 10Afol/T. Tonbko 1BE CBUHBH,
3apaxeHHble mTammoM 10Afo/7, moka3anu KOPOTKUH OaKkTepHEMHUYECKUH MEPUO MO
CPaBHEHUIO C 5 CBUHBSIMH, 3apak€eHHbIMU WTaMMOM 10; CBUHBH, 3apa’ke€HHbIE
mraMMoM 10, Takke IMEeNIH 3HAaYUTENIbHO OOJblee KOINIECTBO OaKTepHil B KPOBH B
TedeHue Oosiee quTeNbHOTrO nepuona spemenu (PUIL. 9). 3To roBOopuT O TOM, YTO
mraMMm 10AfolT nubo Gonee 3¢ pekTUBHO BBIBOAUTCA U3 KPOBH, THOO HE MOKET
BBDKUTH B KpOBHU. [loacueTr nelkoUUTOB NOKa3ai, YTO CBUHbU, 3apaXKE€HHbIE IITAMMOM
nukoro tumna 10, nemoHcTpupoBaiu doynee cunpHoe yBenudenue bKK B Teuenue
OoJjiee NIUTENBHOTO MEPHOA BpeMeHH. Y BCEX CBHHEMW, 3apakKeHHBIX mTaMMoMm 10,
HaOmonanock yBenudenne bKK, Torna xak Toipko y OHOW CBUHBH, 3apa’kKeHHOHN
mramMoM 10AfolT, nabmroganock yeenudenne BKK. Paccunranubiii nagexkc bKK
3HAYUTENBHO pasiuyaeTcs mexnay rpynnamu (Tabnuna 5). ITokazarenn
BBIKMBAEMOCTH MEXAY ABYMS I'pPYNIIaMU 3HAUUTENbHO Pa3IM4yaluCh. CBUHBH,
3apakeHHble LITaMMOM 10, UMeU CPEeAHIOK BBIKUBAEMOCTD 2,6 NHA MOCJE
3apa’KeHHsl, TOTa KaK CBUHBH, 3apakeHHble mTaMMoM 10AfolT nepexunu 6,2 nHs
nocine 3apaxkenusi. (OUI'. 10). Xors cBuHe# moaBepraiu 3BTaHAa3UHU, KOraa ObLIu
JOCTUTHYTHI 3apaHee NPeOonpeaeleHHbIe TYMAHHbIE KOHEUYHbIE TOUYKHU 3KCIIEPUMEHTA,
BBUKHBAEMOCTb OTpakaeT TskecTh nHpekunn. Kak nmokazano Ha @urype 10, kpuBbie
BBDKMBA€MOCTH 3HAYUTENIBHO PA3JMYAKTCA MEXAY rpynnaMu. MakponaTtonorus
nokasalja, 4to y 4/5 cBUHEMH, 3apaskeHHbIX mTaMMoM 10, HaOMOHauCh KIIMHUYECKUE
NpU3HAKH, ceunpuuecKre IJs BBI3BAHHOHN S. suis UHPEKUNH, TAKHE KaK apTPUT,
IJIEBPHT, MEPUKAPAUT WU MEPUTOHHUT, TOTAA KaK 3/5 CBUHEHN, 3apakeHHBIX [ITAMMOM
10AfolT, nokazanu cnenuduyeckue KINHNYECKUE NpU3Haku. bakrepuonoruueckoe
UCCJIeTOBAHNE BCEX MHPHUIIMPOBAHHBIX OPTaHOB MOKA3aJ0, 4TO OONbIIee KOJTUIECTBO
OpPraHoB OBIIO KOJIOHH3UPOBAHO OOJiee BBICOKUMH OaKTE€pHUAaIbHBIMH Harpy3KaMu B
ciaydae mramma aukoro tuna 10 mo cpaBHeHuUo co mrammoM 10Afol/T (OUT. 11).
BTopoil 3kCrIepUMEHT Ha JKHBOTHBIX (3KCIMEPUMEHT 2) B I[€JIOM MOATBEPIHII
JaHHble, MOJy4eHHble B okcriepuMeHTe 1. Kak U B mepBOM 3KCIEpUMEHTE, KPUBbIE
BBDKMBAEMOCTH ITamMMa nukoro tumna 10 u uzonsta mramma 10Afo/T 3HaduTebHO
OTNIMYaNTUCh. B 3xcnepuMeHTe 2 BCe KUBOTHBIE, KOTOPBIM BBOAUIU mTamMM 10AfolT,
JOXUJIM A0 KOHIIA SKCIIEpUMEHTa, B TO BpeMs Kak 60 % >XUBOTHBIX, KOTOPBIM BBOAWIHU
mraMM 10, 1oxkHBI ObLTH OBITH YMEPINBICHBI B X0A€ dKcnepumenta (PUT. 12).

Kpowme Toro, yacToTa u TSKECTb KIMHHYECKUX NMPU3HAKOB (HAIIpUMEp, TEMIIEPATYPhI,
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JOKOMOUHS U co3HaHus; cM. @urypsl 13, 14, 15) 3HaUnTENbHO PA3IHYATUCDH Y
JKUBOTHBIX, KOTOPBIM BBOAMJIM mTaMM aukoro tumna 10 u mramm 10AfolT. Yactora
MaKpOTNaTOJOrHYECKUX HAPYIIEHUH B CYCTaBaX U OPIOIINHE, BBISBIECHHBIX MPH
BCKPBITHH, TAK)K€ 3HAUUTENbHO pa3inyajach MEXIy AUKUM TUIIOM U MYTaHTHbBIM
uzonsaTom 10AfolT.

Ha ocHOBaHUHM pe3yJNbTaTOB HKCIMEPHUMEHTOB I10 3aPAKEHUIO MTOPOCAT ObLI
CIeNlaH BBIBOJ, UTO U30TCHHBIN HOKayTHBIH MyTaHTHBIN mTamMm 10Afo/T 6bin
3HAYUTENBHO OCJabJIeH MO CPaBHEHUIO CO IITAMMOM JAMKOTO THIA. DTO MOKA3bIBAET,
4TO TpaHcmopTep ¢dosiaTa HeOOXOMUM ISl BBKUBAHUS OaKTepUil B YCIOBUSX i1 VIVO.
OO0benunss pe3yabTaThl 000UX UCCIENOBAHUN, 3TH SKCIIEPUMEHTHI ICHO MOKAa3bIBAIOT,
91O U30JAT AfolT mouTH He BBI3BIBAT CMEPTHOCTH, MUHUMAJbHBIC KIIMHIYECKUE
NPU3HAKU U CHUKEHHYIO0 4YaCTOTY BOCMAaJeHUH CycTaBOB U NMEPUTOHUTA MO CPABHEHUIO
C UCXOIHBIM ITaMMOM. IT03TOMY MOKHO crenaTh BbIBOJ, 4TO mtaMM AfolT cunbHO
ocnabinieH u Oe30maceH.

Q0obmaronue pe3yiabTaTel. BaklnHa, comepxkaias 0akTepur ¢ MOAUGUKANUEH,

TAaKOU KaK MyTalnus, nejeuus uiy scraska B obsactu JHK, kogupvioumen GeJiok,

CBs3bIBAO MM cyOeTpaT Goaara (m3ousat Afoll ykazaHHol DakTepuu) 3a10MinaeT

X03sIMHA OT 3apakKeHUsl BUPYJIESHTHBIM H30JSTOM VKa3aHHOMN 6aKTeDI/II/I, HE UMCIOIITUM

VKa3aHHOU MOTU(UKALIUNA,

B Hacrosimem nzoOpeTeHnn NpenioKeH Croco0 moaydyeHus 0akTepuu,
NPEeANOYTUTENBHO IS UCIIOJNBb30BAHMS B BAKIIMHE, IPEAMOYTHTEIBbHO IS
UCIIOJIb30BAHUS B BAKLIMHE JUJII CO3/1aHUS 3aIIUTHI OT OaKTepHaIbHONW HHPEKI Y,
BKJIIOUYAIO TN BBIOOP POIHUTENBCKOr0 OAKTEPUANBHOTI'O ITAMMAa, OOBIYHO CIIOCOOHOTO
K TpaHCTIOPTY (OJIATOB U CUHTE3Y (HOATOB, U BhIOOpP OaKTEPUU U3 3TOTO
POAUTENBCKOTO MTAMMa, KOTOpPasi UMeeT MOAU(DHUKAIINIO, TAKYIO KaK MyTaLHs,
neneuus uiu BcraBka, B oonactu JIHK ykaszanHoii 6akrepun, kogupyromei 0eox,
cBs3bIBAKOIINE cyOcTpat Gonara (y Streptococcus suis n3BeCTHbIN Kak reH foll), n
oTOOp yKa3aHHOW OaKTepHU MO CIMOCOOHOCTH PACTH C TAKOU K€ CKOPOCTBIO, KaK U
yKa3aHHBIA POOUTEIbCKUN IITAMM i71 Vifro, HO pacTu ¢ 0ojiee HU3KOH CKOPOCTBIO IO
CPaBHEHHIO C YKa3aHHBIM POAUTENIBCKUM IITAMMOM 71 Vivo. B HacTosmem
U300pETEHUH TAKXKe MPEIOKEH Cocod monyueHus OakTepun, MPEaNOUYTUTEIbHO IS
UCIIOJIb30BAHHUS B BAKLMHE, MIPEANOYTUTEIbHO BAKIIUHY JJISI UCIIOJNB30BAHMS IS
CO3/1aHU 3aIMUTHI OT OAKTePUATbHOW MH(EKITNH, BKIOYAOIUHA BEIOOD

PONUTENBCKOTO OAKTEPUATBHOIO IITAMMA, OOBIMHO CIIOCOOHOT0 K TPAHCIOPTY
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¢dbonaToB u cuHTE3y (HOJATOB, U BEIOOP OaKTEpHHU U3 3TOr0 POAUTEIBCKOTO IITAMMA,
KOTOpast UMeeT MOAN(DHUKAINIO, TAKYI0 KaK MyTaLlMsi, eJIe[Us WU BCTaBKa, B 00acTu
JIHK yka3anHoO# OakTepuu, Kogupyromeh 6enok, cBs3pBaromuii cydcrpar gomnara (y
Streptococcus suis n3BecTHbIN Kak reH foll), n ordop ykazaHHOH OaKTepUH 1O
CIOCOOHOCTH PaCTH C TAKOH K€ CKOPOCThIO, KaK U YKa3aHHBIH POAUTENbCKHI HITAMM
in vitro, HO pacTu ¢ 6oJyiee HU3KOH CKOPOCTBIO IO CPABHEHHIO C YKa3aHHBIM
POAUTENBCKUM IITAMMOM i vivo. Takast bakTepusi, Kak MPEIJIOKEHO B HACTOSAIIEM
IOKyMEeHTe, BCce emle odiagaeT cmoCOOHOCThIO MPOAYLHPOBATh (ONAT AJIs
COOCTBEHHOTO MCIIOJIb30BAHUS MMyTEM MPUMEHEHHUs yTeH cuHTe3a donara de novo.
HWHTaKTHOCTH 3TUX MyTEH CUHTE3a HE BIUSAET HAa CIOCOOHOCTD K POCTY ih Vitro (B
KYJbTYyp€), ONHAKO HEOXKHIAHHO B HACTOSILIEM JOKYMEHTE OBLIO MOKA3aHO, YTO POCT U
BUPYJIEHTHOCTb Y X03siUHa (i1 ViV0) 3HAUYUTEIbHO CHUKEHBI.

Takoit OakTepuanbHbIN [TAMM, KOTOPBIH XOPOIIO PACTET iN Vilro, HO il Vivo
pacTeT MeHbIEe, YeM €T0 POAUTEIbCKUN IITAMM, U UMEET 3HAYUTEIbHO CHIKEHHYIO
BUPYJIEHTHOCTD i71 ViVO, OY€Hb IOJIE3EH B KAUYeCTBE BAKLIMHHOrO mTamMma. Takoi
IITAMM HJIH MYTaHT, IPEIJIOKEHHBIH B HACTOAIEM H300pETEHNH, C OTHON CTOPOHBI,
MO CYIIEeCTBY, HE MOJABEPKEH BIUSIHUIO CUHTe3a (onara u, TaKkuM 00pa3oM, MOXKET
OBITH BBIPAIEH A0 BBICOKUX THUTPOB H, CIEJOBATEIBHO, OTHOCUTEIbHO MPOCT U
HEJOpOT B MPOM3BOACTBE, B TO BpeMs KaK C APYTrOi CTOPOHBI, U3-32 €r0 CHUXKEHHOTO
pOCTa M CHIXKEHHOW BHPYJIEHTHOCTBIO Y €r0 XO35MHa 10 CPABHEHHIO C €ro
POAUTENBCKUM IITAMMOM, OH SIBJISIETCS OTHOCUTENBHO O€3BPEAHBIM IOCIE
NPUMEHEHHS i1 ViVo, 9YTO AeNaeT ero Ype3BbIYaiiHO MOJE3HbIM B KAYECTBE BAKI[UHBI
HaIlpaBJIEHHON MPOTUB OaKTepUaTbHONW HHPEKIUU.

B nepBoii cepun 3KCIIEPUMEHTOB, ONMMCAHHBIX B HACTOAIIEM JOKYMEHTE, IS
uccienoBaHus 3(PpPEeKTUBHOCTH UCTIOIb30BAIH MOPOCAT MPUOIUZUTEIBHO
TPEXHEAEIbHOrO BO3pacTa (KOMMEPUECKOH MOPOAbI), KOTOPBIE HE OBIITH
BAKLIMHUPOBAHBI IPOTHUB S. Su#is U HUKOTa HE MOJy4Yalu JIEKapCTBEHHOr0 KopMma. Y
JKUBOTHBIX OBLT OTPULATEbHBIN Ma30K C MUHIAIUH Ha S. suis ceporuna 2 mo TP
IPU PErUCTPALUH, U OHH MPOUCXOIUIH U3 CTaga C OTPULIATEIbHBIM PE3YyJIHTATOM Ha
PRRSV. Jise obpabaTsiBaeMble TpyIbl ObLIM pa3MeLIeHbl OTAEIbHO HA MECTe
UCCIIeIOBAHHUS.

ITo mpubBITHN HA MECTO UCCIEAOBAHUS Y BCEX )KMBOTHBIX OBLIH B3SITHI Ma3KH
KPOBH M Ma3KH ¢ MUHAAJUH. B neHp uccnenopanus 0, mocie COOTBETCTBYIOIIETO

nepuoaa akKjanuMatTuianuuu, OAHY rpynmny >KUBOTHBIX BAKIUHUPOBAJIN HITAMMOM
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10AFolT. ipyras rpynma >KMBOTHBIX Obljla OCTaBJIEHA HE BAKIIUHUPOBAHHOM.
BakuuHnpoBaHHBIE KUBOTHBIE OBLTN PEBAKLIUHUPOBAHBI HA 21 NEHDb B IPaBYIO
CTOPOHY LIEH TOU K€ J030M MYTAaHTHOI'O M30J4Ta, COOTBETCTBEHHO. Ilocie kaxaon
BAaKIIMHALMH Y JKUBOTHBIX HAOIOAaIM MECTHBIE U CUCTeMHbIe peakunu. Ha 35-i1 nenp
UCCIIEIOBAHMS Y BCEX JKMBOTHBIX COOMpaNu Ma3Ku KPOBU M Ma3KH C MHUHAAJIUH,
NpeXae YeM KUBOTHBIX B O0€HX IpyINax MOABEPraiu 3apakeHUI0 UCCIEeaYEMbIM
mraMMoM ATCC700794. ¥V sxuBOTHBIX HAOIIOOaNN NIPU3HAKU CBSI3aHHOIO C S. Suis
3a0oneBaHus (HampuMep, MOBBIIIEHHE TEMIIEPATYPhI TEJIa, XPOMOTa, HEHOPMAaJIbHOE
noeenenue, npusHaku [IHC) B Teuenue 7 gueilt nmocie 3apakerus. JKUBOTHBIX,
HaWJI€HHBIX MEPTBBIMU HJIU KOTOPBIE AOJIKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH
nepen BbIOBIBAHMEM M3 HCIBITAHHUS 110 IPUYNHAM, CBA3aHHBIM C OJIaronoiyuuem
JKUBOTHBIX, MOJBEPraji BCKPbITUIO. BO BpeMsi BCKPBITUS JKMBOTHBIX OLIEHUBAJH I10
MaKpOCKOMTUYECKUM MPU3HAKAM, TUITUYHO CBSI3AHHBIM C 3a00JIeBAHHEM, BBI3BAHHBIM .
suis (Hampumep, socrnajenue [[THC, cycrasos, rpynaoii monoctu). Kpome Toro, mis
BOCCTAaHOBJICHHS HCClienyeMoro uzojsara cobupanu obpasusl [IHC. Ha 42 nens Bce
OCTABIINECS KUBOTHbIE ObIIN YMEPIIBIEHBI, BCKPBITHI M 00pa31bl OBLIN B3STHI, KaK
ONMCAHO BbIlIEe. BakUMHUPOBAHHBIE KUBOTHbIEC MOKA3aJIM 3HAYUTEIbHO MEHbIIE
NPU3HAKOB 3a00JIEBaHUS, BBI3BAHHOTO S. Suis, TIOCIE 3apa’KeHHS.

BTopas cepus sKCnepuMeHTOB Oblila MPOBEAEHA HA CBUHBSAX KOMMEPUYECKOH

MOPOABI, B IEHb MEePBOU BaKIIMHALIMK CBUHBY ObLIU B Bo3pacTe 21 + 7 mHeil.
JKuBOTHBIE, KOTOPBIX HE BAKLIMHUPOBAJIH MPOTHUB S. Suis, C OTPUIATEIbHBIMA Ma3KaMHU
¢ MuHAanuH Ha S. suis Tuna 2, PRRSV-oTpunarensHsie no ceponoruu, Obuiu
NOTOMCTBOM CBHHOMATOK, Y KOTOPBIX Ma30K C MUHJAJIUH OB OTPULIATEIbHBIM Ha .
suis Tuna 2. ITo npuOpITUN HA MECTO UCCIIETOBAHUSA Y BCEX )KUBOTHBIX OBLIN B3SITHI
Ma3Ku KpOBU U Ma3KM ¢ MUHAanuH. B genb ucciaenosanus 0, nocue
COOTBETCTBYIOIIErO MePUOaa AKKIUMATU3aLUH, OAHY I'PYINY KUBOTHBIX
BAKLIMHUPOBAJH B JIEBYIO 4acTh 1ien mraMMoM AFolT2. Jlpyras rpynma >KUBOTHBIX
OpLIa OCTaBJIeHA HE BAKIIMHUPOBAHHON. BakIIMHNPOBaHHBIE KUBOTHBIE OBLITH
PEeBAKLMHUPOBAHBI HA 21 N€HBb B IPaBYIO CTOPOHY LIEH TOW K€ J0301 MYTaHTHOI'O
U30JIATa, COOTBETCTBEHHO. [locie ka0l BaKIIUHALUN Y JKUBOTHBIX HAOIIOIaIH
MECTHbIE U CUCTeMHBbIE peakiuu. Ha 34-i neHp y BCeX JKMBOTHBIX OBLIH COOpaHbI
Ma3KU KPOBU M Ma3KU C MUHJJINH, a 3aT€M KUBOTHBIE CTPOrOTO KOHTPOJISI ObLIH

NEPEMCIICHBI B OTACJIBHOC IMMOMCIICHUE C OTIeJbHOM mojaueit BO3yXa, B TO BPEM4
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KaK BCe Npyrue rpynmbl Obinu obdbequHenbl. Ha 35-i neHb JKUBOTHBIX 3apaskajiu
BHYTPHOPIOMIHUHHO (ip) NIPUMEPHO BUPYJEHTHBIM U30JSTOM S. suis THNHA 2.

B Teuenue cemu nHElH mocie 3apa’keHHs JKUBOTHBIX OCMAaTPUBAJIU HAa MPU3HAKHU
3a00neBaHus, BBI3BAHHOTO S. suis. JKMBOTHBIX, HAHJEHHBIX MEPTBBIMHU HIJIH KOTOPBIE
TOOJKHBI OBLIM OBITH MOABEPTHYTHI 3BTAHA3UH IEepe]l BHIOBIBAHUEM U3 UCITBITAHUS MO
NPUYHHAM, CBA3AHHBIM C OJIaTOMOJIyYHeM KUBOTHBIX, TOJBEPTrald BCKPHITHIO. Bo
BpEMsI BCKPBITHS JKHBOTHBIX OLIEHUBAJIHU 110 MAKPOCKOMUYECKUM MPU3HAKAM, OOBIYHO
CBsSI3aHHBIM C 3a0oseBaHueM, BeI3BaHHBIM S. suis 1 LITHC (To ecTs M03T), 1 cobupanu
o0pa3ubl CycTaBOB. BHIOBIBIINE M3 UCIIBITAHUS BCE OCTABLINECS JKHBOTHBIC OBLIN
yMEpIIBJIEHBI, BCKPBITHI U 00pa3ubl Oblin coOpanbl. Baknunanus mytanrom Afol72
CHU3MUJIa KOJIUYECTBO JKHBOTHBIX, KOTOPbIE YMEPJIH WU JOJKHbBI ObUTH OBITH
NOABEPTHYTHI 3BTaHA3UHU MO COOOpakeHUsIM OJIarOMONy4Ynsl )KUBOTHBIX B TEUEHHE
nepruoaa HaOMIOJeHUs oCcye 3apakeHuss. Bo BpeMst BCKPBITHS IPU3HAKH BOCTIAJIEHHS
B FOJIOBHOM MO3T€, Ha KOTOPbIE YKa3bIBAET NMPUCYTCTBUE (UOPUHA U/UIN KUAKOCTH,
peske HaOMINaNNCh Y )KUBOTHBIX, BAKIIMHUPOBAaHHBIX Afo/12, O CpaBHEHHIO C
OTPHULATENbHBIMHA KOHTpOJIsIMU. Mccnenyemblit u3onar S. suis pexxe oOHapyKUBaIU B
oOpasumax roJIOBHOT'O MO3Ta U CYCTaBOB, COOPAHHBIX MPU BCKPBITHU Y JKHBOTHBIX,
BAKLIMHUPOBAHHBIX MITAMMOM Afo/72, IO CPaBHEHUIO C OTPHUIATEIbHBIMU

KOHTPOJAMU.
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TABJIUIIBIL.
Tadauna 1. [TocnenoBaTebHOCTH MPANMEPOB.

Ha3BaHmue MocaepoBareabuocTs 5°-3’ MuimeHb

npaiimepa

comE1 cgagctcggaagaattggttattgcgegty orf2|10] — opsimoit — Sacl
(SEQ ID NO: 1)

comE? cgggatcecggoogatoacctottoctty orf2|10] — obpatusiii — BamHI
(SEQ ID NO: 2)

comE3 tececegggooagtcotototattcgacagegg P-orf2-folC[10] — obGpaTHbI#i —
(SEQ ID NO: 3) Smal

comE4 tececegggogacaagceaacaggteateece folC[10] — opsimoii — Smal
(SEQ ID NO: 4)

comE6 cgggatcccgettgaatgeceggcaagec folC]10] — obparusbiii - BamHI
(SEQ ID NO: 5)

Orf2-tw ctacggctggttcttetatcgaa (SEQ ID NO: S. suis orf2
6)

Orf2-rev gcaatcggtgtcatgataaagg (SEQ ID NO: S suis orf2
7)

folC-fw gtttgtccgtecateggttt (SEQ ID NO: 8) [MoaudonurnonurnyramMaTcHHTA3a

S. suis
FolC-rev ctggtcggtcgeatagatga (SEQ ID NO: 9)  TlonudorunnonuriyraMaTcuHTAa3a
S. suis

RecA-fw ggtttgcaggctegtatgatg (SEQ ID NO: 10) Pexombunaza A S. suis

RecA-rev accaaacatgacaccgacttttt (SEQ ID NO:  PexomOunasza A S. suis
1)

t488a gaaaggtatagtttttagcaagtggacaaaatatatagt Ilpomorop orf2
gtgtgatacaat (SEQ ID NO: 12)

t488a attgtatcacacactatatattttgtccacttgctaaaaa Ilpomorop orf2

aHTUCMBICIOBOH ctataccttte (SEQ ID NO: 13)

V735-fw tatgcgcaatgacgtagtagaagg (SEQ ID NO: pKUN-V[10]*-Spec®
14)

M13-rev aacagctatgaccatg (SEQ ID NO: 15) pKUN-V[10]*-Spec®
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Taﬁnnua 2. BUpyJIeHTHOCTh TDaHCd)I/ILII/IDOBaHHbIX IITAMMOB 5. Suis YV ITOPOCAT-

THOTOOMOTHUKOB, BCE MTaMMbl cogepskanu miazmuny (pCOM1) ¢ BcraBkoit unu 6e3

Hee. V[10] / V[S735]: ucxonHusiii ¢parMeHT pa3Mepom 3 T.1.H. u3 mramma 10 unu
mramMa S735, koTopsiii Obl BeIOpaH U3 Oubnuorexu; orf2[10]: orf2 uz V[10];

folC[10]: orf3 w3 V[10], xonupyromuii nuruapodonar cuaTasa.

Knununueckuii Koa-Bo cBuHeN,

HHJAEKC IpyNnmbl U3 KOTOPBIX

BbIAEJTUIH S. Suis

Iramm
= - B - i 5

3 I~ 3} o oA = 4 7 I

& Eg S5 83 fE .3 fE %

a'Z a2l 23 5 = E e E $ s g2e ©

[ < o S " S o = =

= 8 = S o el EEZ g 2 =2 E & =

S X O ZEs5 A 08 & E=EE =ZH o8 O

S735-pCOM1- 4 10° 100 1 10 100**  100** 38%* 4 4 4
V[10]

S735-pCOM1- 4 10° 100 1 10 100** 66* 29 4 4 4
orf2[10]

S735-pCOM1- 4 10° 0 11 0 4 21 1 0 0 0
folC[10]

S735-pCOM1 4 10° 0 11 0 0 21 5 0 0 0

S735-pCOM1- 5 10° 100 1 100 100** 100** 60* 5 5 5
v[1o]*

S735-pCOM1- 5 10° 20 15 100  43%* 38 25 1 1 1
V[S735]*

$735-pCOM1" 5 10° 20 16 60 14 11 12 1
T15-pCOM1- 5 10° 0 14 16 4 16 13 1 1 1

V[10]

* TIpoueHT CBUHEMN, KOTOPBIE YMEPJIH U3-32 UHPEKIMH MU JOJKHbI ObLITH ObITH
yOUTBI IO COOOpaKeHUSIM OJIATOTIONYYHUSI ) KHBOTHBIX

® [IpoueHT cBUHEH cO cenbUISCKUMH CHMITOMAMM

° IIpoueHT HAOMOAEHUN A1 SKCIEPUMEHTAIbHOM TPYIIbL, B KOTOPOH
HaOmronanuch cnenupuIeckue CAMITOMBI (ATaKCHS, XPOMOTa XOTsI OBl OHOTO
CyCTaBa W/ MU HEMOJABUKHOCTH)

d IMpoueHT HAOMIOASHUN ISl SKCTIEPUMEHTAIBHOW TPYIITbI, B KOTOPOH
HaOmronanuch HecnenupuuecKkne CUMITOMBI (OTCYTCTBUE allIeTUTA U/UJIH AENPECCHs)

¢ IIpoueHT HAOMOAEHUN A1 SKCIEPUMEHTAIBHOM IPYIILI ¢ TEMIIEPATYPOM Tea
> 40 °C

"MIpensinymue skcnepuments (Smith et al., 2001) GblTH TOBTOPHO
NPOAHATU3UPOBAHBI, YTOOBI 00ECTIEYNTh CTATUCTHYECKOE CPABHEHUE MEXKIY
SKCIIEPUMEHTAMH, 3TOT MOBTOPHBIN aHAINU3 MOTPeOOBal HOBBIX TOYHBIX ONpPENeIeHUN
criennupUIECKUX U acnenupuIecKux CUMITOMOB, KaK YKa3aHO B MaTepHaiax u
MeToAax.
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) p < 0,05 no cpaBHenuto ¢ S735-pCOM1
) p < 0,01 mo cpaBHenuto ¢ S735-pCOM1
£ Ceposnas 060104Ka 03Ha4YaeT OPIOIIMHA, TEPUKAP/ UM ILIEBPA.
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Tabauua 3. AHajnu3 nocjienoBarTeJabHOCTH 00aacT -35 npomoropa orf2/folC

1 .
cpean Ppa3JIMYHBIX U30JIATOB U CEPOTUIIOB S SULS.

denoTun MpomoTopHas
nocjeaoBareabHocTh -35 (5°-
3)
Cepo- MRP* EF° CGH Knonanbubii
THI kaacrep’ KoMILIeKC TGGACA TGGTCA TTGTCA
1 - - B 13 1/1
1 S + A 1 4/4
2 - - B 16/29/14 6/6
7
2 + - B 28 1/1
2 + * A 1 7/7
2 - * A 1 1/1
2 + + A 1 9/9
7 - - B 29/1 1/8° 6/8 1/8
9 - - B 16 2/2
9 * - B 16 6/6
9 + - B 16 1/1

' Msonstet S. suis 6pinu onucansl B de Greeff et al.[23]
5 * * Vkassiaer Ha Gomee BBICOKOMOJIEKYJISIpHY IO popMmy MRP; «s» ykaseiBaeT Ha

bosee HU3KOMOJIEKYIsipHYIO popmy MRP

3 * YkaspiBaeT Ha Gonee BEICOKOMOJIEKyIapHY0 hopmy EF

* Bce M3071ThI LM TeHOTHIIMPOBAHBI C HCIOIb30BAHUEM CPABHUTEIBHOM
rubpuauzanun resoma (CGH) [23]

10 > DTOT H30MAT OTHOCUTCS K KJIOHANBHOMY KOMILIEKCY 1

% KonnuecTBO MpoaHaTu3HpOBAHHBIX H30IATOB / KOJTHIECTBO H30JIATOB C

COOTBETCTBYIOLIENH NPOMOTOPHOHN NMOCAEA0BATEIbHOCTHIO -35
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Tadoaunua 4. KnnnHnueckue noka3arejyd CBUHEH, 3apAKEHHBIX S. SUis,

3KcOnepuMeHt 1.

Maxkponartoaorus

o
ﬁ ’E 0: ==} E et
5] = = < g = =
= = = = 2 =
= o= = o = © = © = = < =
> ) = o @ 2 = 4 = o &z [
~ - = = L o et = M = =
3 E = o goE9 = = = © 2. =
= g8 Sfgg £ 2 = 2 & &
10 5 1,1x10° 100 2,6 47 50 11/20 2/5 2/5 1/5

10AfolT 5 9,6x10° 20 6,2** 237 19 220 1/5 1/5 0/5

) p < 0,05 mo cpaBHeHnuro ¢ 10
5 * p <0,01 mo cpasHeHuro ¢ 10
* p <0,1 mo cpasHenuro ¢ 10

Tadoauma 5. MakpOCKOONUYECKUE MOPAKEHUS, VKA3LIBAIOIIWE HA ADTPUT U

NCPUTOHUT: %0 MONOKHUTENbHBIX H&6J’II-OI[€HPII>1 Y ’KUBOTHBLIX, 3apaAKCHHBIX IITAMMOM

10 nukoro tumna 10 u myTaHTHBIM u3onsatoMm 10AFolT, sxcnepumeHT 2.
10 10AFolIT
CycraBsl 100 20
bpromuna 80 20

15
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Taoauua 6. I[lad KIMHUYUECKOrO UccienoBaHus (1l UCCIAEIOBAHUS C

ucrnosp3osanuem CBS 143192).

I'pynna | O6paborka AfolT2 3apakenue | BoiObiBaHue
KOE na | Bakuunaunus | (A35) u3
A03Y (10, 121) HCNBITAHUSA
1 IMITamm 5,5x10 0,2 ma id
10AfolT2 KOE
BBIpAIIEH Ha
cpeae APS
2 [ItamMm 1,4x10" 0,2 M id
10AfolT2 KOE
BBIpAIIEH Ha
cpene THB 2 mn ip J42
3 [ItamMm 1,4x10" 2,0 M1 im
10AfolT2 KOE
BBIpAIIEH Ha
cpene THB
4 Bakmunaa N/A 2,0 M1 im
mianebo
[oTpunaTenbHbII
KOHTPOJIb]
5 bes oOpaboTku N/A N/A N/A
[CTporuit
KOHTPOJIb]
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Tadoauua 7. [Toaroroska BakUUHBL U ianedo (Uit UCCAeI0BAHUS C

ucrnosp3osanuem CBS 143192).

I'pynna

O6paboTka

Onucaunue

Mramm
10AfolT2
BBIpAIeH Ha
cpeae APS

B nenb Baknuuannu ACES-3abydepennyro cpeny Becton
Dickinson APS-TSB (APS; 6e3 criBOpOTKH)
UHOKyJIHpoBanu AfolT2, XpaHsamUMCs MO TTULEPUHOM,
U BhIpaliuBaiu npu nepememusanuu 1o 0,6 = 0,1 OD
A600 um. Kynbrypy nentpudyruposanu npu 9000
oboporos B Teuenne 5 MuHyT npu 4 °C. CynepHaTaHT
IEKAHTHUPOBAJIM U 3aTE€M KJIETKH ABaKAbl OTMBIBAIIH B
paBHOM oObeme cTepmibHoro 1 X PBS, pH 7,2, OT™mbITHIE
kieTku cycnesauposanu B PBS no OD A600 uwm,
paBHOTrO pubIM3uTENBHO 9 log Ha M. [IpubanzurenbHO
10 M1 9 log OTMBITOM KYJABTYPBI OBIIO PA3JINTO B
cTepuyibHbIE (PIIAKOHBI. AJTUKBOTBI PacTBOpA IS
BaKIMHALWHU ObLIM npoBepeHsl Ha konndecTBo KOE no
BaKIMHALMK U CPa3y MOCJe BaKIUHALUK. BakIInHHBIE
npernapaThl Aep Kaju Ha KUIKOM JIbAY 10 BBEACHHUS HE
6osnee 60 MUHYT.

2,3

Mramm
10AfolT2
BbIpALIEH Ha
cpene THB

B nenb Baknuuanuu OyneoH Tonna-I'esurta (THB; 6e3
CBIBOPOTKH ) MHOKYIUpOBaNU AF0lT2, XpaHALUIUMCS O]
[JINIEPUHOM, U BBIPAIIUBAIH MPU NEPEMEIINBAHNUU 10
0,6 £ 0,1 OJ] A600 am. Kyaptypy uentpudyruposaiu
npu 9000 obopoTtos B Teyenue 5 MuHyT nipu 4 °C.
CynepHaTaHT N€KaHTUPOBAJIU U 3aT€M KJIETKHU BaXKAbl
OTMBIBAJIN B paBHOM 00BeMe ctepunpHoro 1X PBS, pH
7,2. OT™MBITBIE KJIeTKU cycneHauposanu B PBS no OD
A600 HM, paBHOTO MpUOIU3UTENBHO 9 l0g Ha MII.
[Mpubmusurenpro 10 Mmix 9 10g OTMBITON KYJABTYPBI
NEPEeUIIA B CTEPUIIbHBIN (IIaKOH 111 00pabOTKH IPYIIIbI
2. AnukBoty 9 log MpOMBITOH KyJbTYPHI JOMOJHUTEIBHO
pa3baBmIM 0 LEeJNeBOH KOHLEHTpaunu kiaeTok B PBS u
NEPEeUIIA B CTEPUIIbHBIN (IIaKOH 111 00pabOTKH IPYIIIbI
3. ATUKBOTBI KQXXJIOT0O pacTBopa s o0paborku Oblin
nposepensl Ha konudecTBo KOE no BakumHauuu u cpasy
nocljie BakLMHaUMU. BakuHHbIe Ipenapathl Aep Kaiu Ha
JKHJIKOM JIbJIY 1O BBeneHus He Ooyee 60 MUHYT.

Bakuuna
mianedo

I[MpubnusurenpHo 40 M crepunibHOro 3adydepennoro
docdarom conmesoro pacteopa (PBS), pH 7,2, nepenunu
B CTEPUJbHBIN (yakoH u xpaHunu npu 4 °C no
UCIIOJIb30BAHHS.




49

Taoauua 8: [Moaroroska k 3apaxkeHuro (i UCCIEAOBAHUS C UCIOJAB30BAHUEM

CBS 143192).

Mramm

S. suis Tun 2 BIAH #08-06 (mpoussoansiii or ATCC 700794)

IHoaroroBka

OTnenpHYI0 KOJOHUIO HHOKYJIHpOBanu B 10 MJI nmpeABapUTENbHO
Harpetoro THB + 5 % ®BbC u Beipamusanu cratruuecku 10 0,5 + 0,1
OD A600 am. O6bem KynbTypbl yBenumuuBaiu 10 900 ma B THB + 5 %
OBbC u BeipamuBanu npu nepeMmemusanuu 1o 0,7 = 0,1 OD A600 HM.
CrepunbHblii TiULEepUH nobapisau B KyabTypy (10 % 06./00.).
AnukBoTsl OblTH coxpaHeHsl 1y onpexnenennss KOE no
3aMOpa’kUBaHUs U MOCJIe Pa3MOPAXKUBAHUSA, & TaKXKe JJIsl ONpeeNeHns
guctoTsl. [IpoOy BHOCHIN BO (pakoH u xparwitu nipu -70 °C no
ucnonb3oBaHus. Ilepen ncnonb3oBaHNEM KYyJIbTYpPY pa3MOpakKUBaJu Ha
BonsiHOM Oane mpu 37 °C, 3aTem paszbansin crepuiabHeiM THB + 5 %
ObC no nocTukeHUs LeIeBOM KOHIeHTpauuu 1 x 10° KOE/mu.
ANUKBOTBI pacTBOpa AJs 3apaxeHus nposepsanu Ha konudectso KOE no
3apak€HHsl U cpa3y NocJie 3apakeHusl.

Taoauua 9. I[TpoueHT KUBOTHBIX, KOTOPBIE VMEPJU WU ObLIN YMEP IBJICHBI

nocJie 3apaxkedus (cMepTHOCTL) (st uccjenoBadus ¢ ucnoabp3osanuem CBS 143192).

I'pynna Koa-Bo Bakuuna CmepTHOCTD"
3apa’keHHBIX
CBUHeH
1 14 IMItamm 10AfolT2 — Tlog - APS 35,7 %
—id

2 11 IMItamm 10AfolT2 — 8log - 45,5 %
THB - id

3 11 IMItamm 10AfolT2 — 8log - 27,3 %
THB - im

4 15 Bakuuna miuanedo 93,3 %

[oTpULIaTENbHBIN KOHTPOJI |

Tadoauua 10. [TpoieHT KUBOTHBIX C TSXKEJIONW XPOMOTOM mmocye 3apaskenus (st

uccaenosanus ¢ ucnojinzosanueM CBS 143192).

IIpoueHnT cBHHEH ¢
Koa-Bo . o
TSKeJI0il XpOMOTOMH B
I'pynna|3apakeHHBIX Bakuuna
. Te4YeHHe NMepuoaa
cBHHeil
Ha0a0AeHHsI
1 14 Mtamm lOAfo_l?il— 7log - APS 42 %
IMItamm 10Afol12 — 8log - 0
2 1 THB - id 0%
IMItamm 10Afol12 — 8log - 0
3 11 THB - im 3,3 %
4 15 Bakuuna niIaue6o 41,7 %
[oTpULIaTENbHbIH KOHTPOJIB |
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Taoauma 11. ITpoOleHT JKUBOTHBIX, OPOSBIIOIINX allaTUIO MOCJE 3apakeHUs

(s uccjienosadus ¢ ucnoab3osanuem CBS 143192).

I'pynna Koa-Bo Bakuuna IIpoueHT cBuHEH,
3apa’keHHBIX NPOSIBJASIIOIIHX aNaATHIO B
CBUHeH TeYeHHe mepuoga
Ha0a0AeHHsI
1 14 IMItamm 10AfolT2 — Tlog - APS 21,1 %
—id
2 11 Itamm 10Af0lT2 — 8log - 4,3 %
THB - id
3 11 IMItamm 10AfolT2 — 8log - 11,7 %
THB - im
4 15 Bakuuna miuanedo 50,0 %
[oTpULIaTENbHBIN KOHTPOJI |

Taoauma 12. ITpoOleHT )KUBOTHBIX C IPU3HAKAMHU BOCIAJEHNS B MO3I'e BO BpEMs

BCKDBITU (Ui UccaenoBadus ¢ ucnoan3iosanuem CBS 143192).

I'pynna Koa-Bo Bakuuna IIpoueHT cBHHEH C
3apa’keHHBIX BOCIAJIEHHEM B MO3re
CBHHEH
1 14 IMItamm 10AfolT2 — Tlog - APS 21 %
—id
2 11 Itamm 10Af0lT2 — 8log - 45 %
THB - id
3 11 Itamm 10Af0lT2 — 8log - 27 %
THB - im
4 15 Bakiuna nnaune6o 87 %

[oTpULIaTENbHBIN KOHTPOJI |

Taoauua 13. [IpoleHT KUBOTHBIX, V KOTOPBIX 5. suis Obl1 0OOHAPVIKEH B

O6D213LI21X I'OJIOBHOT'O MO3ra, B3ATHIX IPH BCKPBITUH (I[.]'IH HUCCIECN0OBAHUA C

ucrnosp3osanuem CBS 143192).

I'pynna Koa-Bo Bakuuna IIpouenT cBuHeEH, Y
3apa’keHHBIX KOTOPBIX S. suis ObLa
CBHUHeH 00HApYKEH B MO3re
1 14 Itamm 10AfolT2 — Tlog - 35,7 %
APS —id
2 11 Itamm 10Af0lT2 — 8log - 27,3 %
THB - id
3 11 Itamm 10Af0lT2 — 8log - 27,3 %
THB - im
4 15 Bakuuna miuanedo 93,3 %

[oTpULIaTENbHBIN KOHTPOJI |
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Taoauua 14. [TpoleHT KUBOTHBIX, V KOTOPBIX 5. suis Obl1 0OOHApPVIKEH B

O6D213LI21X I'OJIOBHOT'O MO3r'a, B3ATHIX IIPH BCKPBITUH (I[.]'IH HUCCICA0OBAHUA C

ucrnoyp3osanuem CBS 143192).

I'pynna Koa-Bo Bakununa IIpouenT cBuHeEH, Y
3apaskeHHbIX KOTOPBIX S. suis ObLa
CBHUHeH 00HApYKEH B MO3re
1 14 MIramm 10AfolT2 — Tlog - 35,7 %
APS —id
2 11 IMIramm 10AfolT2 — 8log - 36,4 %
THB - id
3 11 IMIramm 10AfolT2 — 8log - 18,2 %
THB - im
4 15 Bakuuna mianebo 73,3 %
[oTpULIaTENBHBIN KOHTPOJIB |

Tabauua 15. [Inad uccienoBaHus 3apakeHus Nociae BakiuHanuu (st

uccaenosanus ¢ ucnojinzosanueM CBS 140425).

I'pynna|KoJa-o |O6padorka| Koa-Bo/ 2 HHu Cnoco0 Henp | Cnocob
CBUHEH MJI 1034 o0pa- Bakunu- 3apa- 3apa-
00TKH HALIUM JKeHHUsl | KeHHus
1 15 Mramm | 1,0x 107 | 0, 21 i.m. 36 i.p.
10AfolT KOE
(mepBas
BaKILIMHA)
9,8 x 10’
KOE
(BTOpas
BAKIIMHA)
2 15 MItamm | 9,5 x 10° 0 i.m. 36 i.p.
10AfolT KOE
3 15 ITnanebo N/A 0, 21 im. 36 ip.
[oTpunar.
KOHTPOJIb |
4 5 Crpornii N/A N/A N/A N/A N/A
KOHTPOJIb
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Tabauua 16. [Tonroroska BakKWHBL (Ul UCCAEeNOBaHUs ¢ ucnojinr3osanueM CBS

140425).
I'pynna | O6padorka |Onucanue
1-2 Mtamm MIramm 10AfolT, xpaHsmuics Mox TIUIEPUHOM, TEPEHOCUITH

10AfolT B OynboH Tonna-I'esurta (THB) + 5 % ¢eranbroi ObIubei
coiBopoTkH (PBC) u BeipamuBanu cratudecku 10 0,5 + 0,1
OD A600 am. O6beM KynbTypbl yBennuuBaiu 10 1800 ma B
THB + 5 % ®BbC u BelpamuBanu npu nepemeimnsanuu 1o 0,7
+ 0,1 OD A600 um. KynapTypy KOHLEHTpUPOBAJIH B 6 pa3
HeHTPpU(PYyTrUPOBAHUEM U YAAJICHUEM CyNIepHATAHTA 10
noctmwxkeHus 10-log-no3pl. CTepunbHbIi rIuLepuH 100aBISIIN
B KOHLEHTPUPOBAaHHYIO KyJabTypy (10 % 06./00.). ATUKBOTHI
Obtn coxpanensl 151 onpenenenuss KOE, onHopogHOoCTH 1
YHUCTOTHI 1O 3aMOPaXMBAaHUS U MOCJE Pa3MOpaKUBAHUSA.
Bakuuny BHOCHIHN BO ¢aakoH u xpaHuiu npu -70 °C no
UCIIONb30BaHUs. BakiinHy pasmMopakuBajin Ha BOASAHON OaHe
npu 37 °C u pazbaBisian 10 HAMEYEHHOH LieJeBON
KOHLEHTpaLUU, UCIIOJb3Ysl CPpeay AJs XpaHEHUs, 3aTeM
JepiKaju Ha KUJKOM JIbAYy A0 BBEAEHMUS.

6 ITnane6o CrepunpHas cpena THB + 5 % ®BC, xpanunu npu 4 °C no
UCIOJIb30BAHMUS.

Taoauua 17. [Toaroroska k 3apaskeHur0 (Ui UCCIEeNOBAHUS C UCHOJb30BAHUEM

CBS 140425).

Hccnenyembrii  |S. suis Tun 2 BIAH #08-06 (nmpoussoansbiii or ATCC 700794)

mrTraMmMm
Moaroroska k |OTAENbHYIO KOJOHUIO HHOKYJIUPOBaiu B 20 MJI peBapUTelbHO
3apakeHHUI0 Harpetoro THB + 5 % ®BC u BeipamuBanu craruuecku 10 0,5 +

0,1 OD A600 am. O6bem KynbTyphl yBenuuuBaiu 10 900 mia B
THB + 5 % ®BC u BblpamuBanu npu nepememinBaiuu 1o 0,7 £
0,1 OD A600 am. CTepusbHBIN rIULEPUH JOOABISAIN B
KyJabTypy (10 % 06./06.). ATUKBOTHI OBLIIM COXPAHEHBI AJIS
onpenenenus KOE no 3amopaxkuBaHus U nocie
pa3MOpakMBaHMs, a TaKXKe JJIsl OnpeaeNeHnss YucToThl. I1poly
BHOCHJIN BO (JakoH U XpaHuau npu -70 °C 10 UCTIOIB30BAHUS.

Taoauma 18. I1poleHT JKUBOTHBIX, OPOSABJIOIINX XPOMOTY HOCJIE 3apaKeHUs

(CBS 140425).

I'pynna | Koa-Bo Bakununa IIpoueHT cBuHEH,
CBHHeH NPOABJISIIOIUX
XpOMOTY
1 13 IIramm 10AfolT — 10logs - 2 no3a 7,7 %
15 IMIramm 10AfolT — 10logs - 1 no3a 40,0 %
3 15 [Mnaue6o [oTpuIaTeIbHBIH KOHTPOJIB | 93,3 %
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Taoauma 19. ITpolleHT )KUBOTHBIX, IEMOHCTPUPVIOMIUX HEHODMAJILHOE

noseneHue noce zapaxenus (CBS 140425).

I'pynna | Koa-Bo Bakununa IIpoueHT cBHHEH,
CBHHEH AeMOHCTPHPYHOUWHX
HeHOpMAaJbHOeE
nopejeHue
1 13 IMItamm 10AfolT — 10logs - 2 no3a 0 %
15 IMItamm 10AfolT — 10logs - 1 no3a 46,7 %
3 15 [Mnaue6o [oTpuIaTeIbHBIH KOHTPOJIB | 100 %

Tadauna 20. [TpoleHT KUBOTHBIX, KOTOPHIE VMEPJNU UAU ObLIM YMEPIIBJEHbI

nocie 3apaxkenus (cmeptHocTts) (CBS 140425).

I'pynna | KoJa-Bo Baxkuuna CmepTtHOCTB (%)
CBUHeH
1 13 IIramm 10AfolT — 10logs - 2 no3a 0 %
2 15 IMIramm 10AfolT — 10logs - 1 no3a 26,7 %
3 15 [Mnauebo [oTpuaTeNbHBIA KOHTPOJIB| 100 %

Taoauma 21. ITpoOI1leHT )KUBOTHBIX C HATOJOTHYECKUMU U3MEHEHUSIMUA B MO3Te

npu BekpeiTuu (CBS 140425).

I'pynna | KoJu-Bo Bakuuna IIpoueHT cBHHEH C
CBUHEH MaTOJOIrHYE€CKHMH
H3MEHEeHHUSIMH B
ITHC (%)
1 13 IIramm 10AfolT — 10logs - 2 no3a 0 %
2 15 IMIramm 10AfolT — 10logs - 1 no3a 26,7 %
3 15 [Mnauebo [oTpuaTeNbHBIA KOHTPOJIB| 93,3 %

Taoauma 22. IIpOIEHT JKUBOTHBIX C HATOJOTHYECKUMHU W3MEHEHUSIMUA B IPYIHON

noaoctu npu BekpbiTuu (CBS 140425).

I'pynna | KoJu-Bo Bakuuna IIpoueHT cBHHEH C
CBHHEH MOpPa’KEeHUSIMHU B
TPYAHOH MOJOCTH
(%)
1 13 IIramm 10AfolT — 10logs - 2 no3a 23,1 %
2 15 IMIramm 10AfolT — 10logs - 1 no3a 33,3 %
3 15 [Mnauebo [oTpuaTeNbHBIA KOHTPOJIB| 93,3 %




54

Tabauua 23. [1poLeHT KUBOTHBIX, V KOTOPBIX S. suis Obu1 00HapykeH B oOpasie

mosra (CBS 140425).

I'pynna | KoJu-Bo Bakuuna S. suis o0HapyxXeH
CBUHeH B o0pa3zue HHHC
(%)
1 13 IMItamm 10AfolT — 10logs - 2 no3a 0 %
15 IMItamm 10AfolT — 10logs - 1 no3a 6,7 %
3 15 [Mnaue6o [oTpuIaTeIbHBIH KOHTPOJIB | 73,3 %
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DOOPMVIJIA NU30BPETEHMA

I. PexomOunanTHbII MyTaHT AF0lT Gaxtepun Streptococcus suis (S.suis),
00agaroImui CHUKEHHONW CIIOCOOHOCTBIO TPaHCTIOpTa (pojiaTa B CPABHEHUH C JTUKUM THIIOM,
B KOTOPOM YKa3aHHasl CIIOCOOHOCTh OblTa CHUKEHA MyTEeM yIaJICHUS MJIM HHAKTUBALIUH [eHa

S.suis, kogupyromero ¢pyHkuuu Tpancmnoprepa domnara (FolT).

2. PexomOunanTHBIN MyTanT AFol7T 1o 1. 1, obnamaromii cnocoOHOCTHIO

CHUHTE3MPOBaTh (oar.

3. PexomOunanTHBII MyTaHT AF0/7T 0 11. 1 Uiw 1. 2, XapakTepU3YIOIIUNCS

cHmxeHHOH skcnpeccueii FolT.

4. PexomOunanTHbIil MyTanT AF0/T 10 modomy u3 m. 1-3, XapakTepu3yOIHics
MyTaLuein uinu aeneuuen nentuaHoro nomeHa FYRKP wnu B HeM, Ui BCTaBKOM B

nentuaaom noMeHe FYRKP.

5. PexomOunanTHbIi MyTanT AF0/T o mobomy u3 nm. 1-4, 1enoHUpPOBaHHBIN
Kak «MyTaHT Streptococcus suis AFolT CBS 140425» B Centraalbureau voor

Schimmelcultures 19 aBrycra 2015 roga.

6. PexomOunanTHbIil MyTanT AF0/T o mobomy u3 mm. 1-5, nenoHupOBaHHBIN
Kak «MyTaHT Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity

Institute 25 aBrycra 2017 rona.

7. Kommnosunus, conepkarias OakTepuro mo modomy u3 mi. 1-6.

8. HNMMyHOTeHHast KOMIO3HINSA, COAeprKalias OakTepuro Mo Jto0oMy u3 mi. 1-6.
9. Bakiuna, comep:kaiast 6akreputo no jmodomy us mim. 1-6.

10. Habop nnis BakuMHaIMK CBHHBH OT 3a00JI€BAHUS, CBSI3AHHOTO ¢ MH(EKInen

Streptococcus suis, BKIFOYAOLTHA:

J103aTOp ISl BBEACHUS BAaKLIMHbI CBUHLE,
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PEKOMOMHAHTHBIA MyTaHTHBIH mtamm AF ol o modomy u3 mm. 1-6 u,

NpeATIOYTUTEIIBHO, UHCTPYKLUIO.

11. PekomOunanTHbII MyTaHT AF0/T o mobdomy u3 m. 1-6, B KOTOPOM aMHHOKHCIIOTA

R B nentuanom gomene FYRKP noasepriaachk Mytanuu.
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