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CHIXEHHE BUPYJEHTHOCTU BAKTEPUH ITY TEM CHUXKEHU A
TPAHCITIOPTA ®OJIATA Y BAKTEPHUIA

OBJACTH TEXHUKHU, K KOTOPOU OTHOCUTCA U30OBPETEHUE

H300peTeHne OTHOCHTCS K OaKTepUaNbHBIM IITAMMAM, Mpenaparam,
HaIpaBJIEeHHBIM IPOTUB OaKTepUaANbHBIX HHPEKIUH, 1 OaKTEepHUabHBIM BaKIIHHAM.
Bbosiee kKOHKpPETHO, HacTOsILIEe N300PETEHUE OTHOCUTCS] K BAKIIMHAM, HAIIPABJICHHBIM
NPOTUB CTPENTOKOKKOBBIX HH(PEKINH y CBUHEH.

YPOBEHb TEXHUKH

Pactenmus, rpudsl, HEKOTOpBIE MpoOCcTelIne U OOJTBIINHCTBO OaKTepHit
BbIpabaTeiBatoT Qonat (Butamun B9) de novo, naunnas ¢ ' T® u xopusmara, HO y
BBICIIUX JKUBOTHBIX OTCYTCTBYIOT KJIFOU€BbIE (PE€PMEHTHI TAKOTO CHHTETHYECKOTO MYTH
U TO3TOMY TpebyeTcs mocTynaromui ¢ numei ¢onat. PojgaTel UMEIOT pelIarInee
3HA4YCHHE JJI 3J0POBbs, a aHTH(OJATHBIE IPENapaTsl MUPOKO UCIIOIB3YIOTCS B
XUMHOTEPANNH paka U B Ka4eCTBE MPOTUBOMHUKPOOHBIX npenapaTos. I1o aTum
NpUYUHAM NyTHU CUHTE3a U peyTUIH3anuu (osara ObIIN MHUPOKO OXapaKTEPU3OBAHBI
Ha MOJIEJIbHBIX OpPTraHU3Max, a MyTh CUHTe3a ¢ojaTa Kak y OakTepuil, Tak Uy
pacTeHuii ObIT CKOHCTPYHUPOBAH ISl MOBBIIIEHHS COAepIKaHus (osaTa B MULIEBBIX
npoaykrax. Terparunpodonat ABisieTcs BaXKHBIM KO(PaKTOPOM AJIsT MHOTHX
O6uocuHTeTHUeckux ¢pepMeHToB. OH NEHCTBYET KaK HOCHTENb OJHOYIJIEPOIHbBIX
3BEHbEB B CHHTE3€ TAKUX KPUTHUECKHX METaOOJMTOB KAK METHOHUH, MyPHUHBI,
IJIMIWH, TAHTOTeHAT U TuMuawiat. Hanpumep, pepmeHT
KETOTIAHTOATTHAPOKCHUMETHITPpaHCPepasa, kogupyemasi FTeHOM panB, HyKOaeTcs B
koakTope TerparuapodonaTa ais CUHTE3a NPEALUIECTBEHHUKOB MAHTOTEHATA.
ITockonbky TeTparuapodonat CUHTE3UpyeTcs de novo B OaKkTepusix, HHTHOUPOBaHUE
ero cuHre3a yousaeT kieTku. [[eficTBUTENbHO, ABA OUYE€HBb 3(PPEKTHBHBIX
aHTUOMOTHUKA, CYNbPOHAMHUA U TPUMETONPHUM, YOUBAIOT OaKTEpPUANbHBIE KIETKH
Onokupysi BeIpabOTKY TeTparuapodosata. ITU IBa aHTUOMOTHUKA, KOTOPBIE YacTO
UCIIONB3YIOTCS B COYETAHUHU APYT C APYrOM, OOBIYHO HA3HAYAKOTCS ISl JI€UEHUS
UH(}EeKIUuH MOYEBBIBOISIINX NyTeH, KHIIEYHbIX HHQEKIUN, TAKIX KaK MHUTeJIe3, ’
uH(pEeKUni bpIXaTeNbHbIX MyTel. Y Clex 3THX MpenapaToB CBUAETEIbCTBYET O

YYBCTBUTCJIbHOCTU MHOTUX MATOI€HHBIX 6aKTepHﬁ K I/IHFI/I6I/ITOpaM CHUHTE3a
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terparuapodonara. bakrepun HMEOT MHOTOCTAIUIHBIN yTh CUHTE3a KOpaKkTopa
terparuapodonara. B oqHON BeTBU 3TOro myTH MeTabONUTHl XOPU3MAT U TIIyTaAMUH
ABJIAIOTCA CyOCTpaTaMu Uil aMUHO€30KCUXOPU3MAaTCUHTA3bl, KOAUPYEMOH reHaMu B.
subtilis, pabA w pabB, xoTopas npoayuupyer 4-aMUHO-4-1€30KCUXOPHU3MAT.
AMuHOne3oKcuxopusMaTiInasa, kogupyemas pabC B. subtilis, 3aTem npespamaer 4-
aMHUHO-4-1€30KCUXOPU3MAT B BaXKHBIW MPEALIECTBEHHUK HAPA-aMUHOOEH30HHYIO
kucinory (PABA). B npyroii BeTBU psin GepMEHTOB, B TOM YUCJIe SH3UMBI,
konupyemsbie mitrA, folA wu folK B. subtilis, nponyuupyrT NpeAIeCTBEHHHK 2-aMHHO-
4-ruapoKcHu-6-ruapoKcuMeTII-7,8-nuruapokcunrepuauHaudocdar. Iror
npeamecTBeHHUK 1 PABA saBnsiroTcst cyOcTpaTaMu IUist AUTHAPONTEPOAT-CUHTETA3bI,
Konupyemoi renom sul B. subtilis (romonoruaneiM reHam dhps u folP E. coli),
KoTopas npoayuupyet nuruaponrepoat. CyiappoHaMHUABI, TAKHE KaK
cynb(haMeToKCa30J, ABISOTCA KOHKYPEHTHBIMU HHTHOUTOPAMHU
OUTHAPONTEPOATCUHTA3bl. Jurunponrepoar Mmoaupunupyercs OudpyHKINOHATBHBIM
bepmenTom, kogupyembiM folC B. subtilis, ¢ obpazoBannem nuruapodonara.
Haxonen, DHFR (murnnpodonarpenykrasa), kogupyemas dfrA B. subtilis,
MoaupUIUpPYyeT 3TOT AUruApodonat ¢ o0pazoBaHUEM KOHEYHOIrO NMPOAYKTA
terparuapodonara. TpuMeTonpuM sABIsAETCA KOHKYPEHTHBIM HHTHOUTOPOM
6akrepuanbHbix DHFR. DTa cenekTUBHOCTD SBJISIETCS KPUTUUECKON, TOCKOJIBKY
aHTUOMOTHUK He mpenaTcTByeT sykapuorudeckum DHFR. Ckopee Bcero, ¢ponar
HeoOXOIUM 71l BCeX CEKBEHMPOBAHHBIX OakTepuil, kpome M. hyopneumoniae.
OnHako He Bce OakTepun CUHTE3UPYIOT GosaT de novo, a BMECTO 3TOTO MOJIArarTCs
Ha BHEIIHHI UCTOYHHUK. UTOOBI MpencKka3aTh OTCYTCTBHE MyTH CUHTE3a de novo,
6enxu HPPK (F0lK) u DHPS (FolP) ucnoibp3yrTcsl B KAYeCTBE CUTHATYPHBIX OEJKOB.
MHorue 6akTepuu HE UMEIT TOMOJIOTOB O0OUX 3TUX T'€HOB U MTO3TOMY MOYTH
HABEPHSKA MOJIATAIOTCS HA YMEHBIIEHNUE U IIYTAMHJIMPOBAHHE UHTAKTHBIX (OJATOB,
B3SITBIX U3 OKPYJKaIOLIEH cpeapl. B OCHOBHOM 3TO CBsI3aHHBIE C XO35IMHOM OaKTEpHH,
TaKHue KaK MHUKOIJIa3Ma HJIM TPEIOHEeMA, HJIM OPTaHU3MbI, KOTOPBIE KUBYT B OOraThIX
donaTom cpenax, Takue Kak JJAKTOOALIMILITBI.

Buner Streptococcus, cpeay KOTOPBIX CYIIECTBYET OOIBLIOE KOJIHYECTBO
BBI3BIBAIOINNX HH(EKIINN Y TOMAIIHUX XUBOTHBIX U YEJIOBEKA, YACTO TPYIIHPYIOTCS
no rpynnam JIsucunna. OTHeceHHe K onpeaesieHHou rpynme no JIsnchunny
IPOMCXOAUT HA OCHOBE CEPOJIOTHYECKUX JNETEPMUHAHT MJIM AHTUT'€HOB, KOTOPBHIE,

Cpenu MpoYero, NPUCYTCTBYIOT B KaIcyJjie OaKTEpUH, U JOMYCKaeT TOJBKO



10

15

20

25

30

npuOIU3UTENbHOE ONpeeNeHne, 4acTO OAKTEepUN U3 APYTrOH TPYIIIBI MPOSBISIOT
NEePEKPECTHYIO PEAKTHUBHOCTD APYT C APYTOM, B TO BpeMs KaK APYTH e CTPENTOKOKKH
HE MOTYT OBITh OTHECEHBI K ONpeAeJeHHON rpynne Boodme. BHyTpu rpynn
nanpHenmas nuddepeHunanus 4acTo BO3MOXKHA Ha OCHOBE CEPOTUIIUPOBAHHUS, 3TH
CEPOTHUIIBI TAKKE CIOCOOCTBYIOT OONBINON AHTUTCHHOW BapuabeTbHOCTH
CTPENTOKOKKOB, YTO CO3/4a€T MHOXECTBO TPYAHOCTEH B JUATrHOCTUKE U BaKLMHALUU
NPOTUB CTPENTOKOKKOBBIX HH(peKkni. CTpenToKOKKH rpynmnbl A no JIsHchunny
(GAS, Streptococcus pyogenes) 4acTO BCTPEYAIOTCs y AeTel, BbI3bIBas HH(PEKIINU
HOCOTJIOTKH U uX ocnoxHeHus. Ctpentokokku rpynnsl B (GBS) npeacrasustor coboi
OCHOBHYIO NMPHYHHY OAKTEPUAIBHOTO CENCUCa 1 MEHUHTUTA CPed HOBOPOKIAEHHBIX U
CTAHOBSITCSl 3HAUYUTEIbHBIMA IATOTC€HAMU HOBOPOKAEHHBIX B PA3BUBAIOIIUXCSI
ctpanax. Ctpentokokku rpynmnsl B mo JIanchunay (GBS) Takke BBI3BIBAIOT MACTHUT Y
KPYIHOTO poratoro ckora. MH(exunn, BI3BaHHbBIE MpeAcTaBUTENsIMU rpynmsl C mo
JaHchunny, Takumu Kak S. equi, S. zooepidemicus, S. dysgalactiae n npyrumu, B
OCHOBHOM HaOJIIOAIOTCS Y JIOMIanei, KpyITHOTO pOraToro CKOTa U CBUHEH.
Wndexnun, Bei3BaHHBIE NpeacTaBuTenamu rpynmnsl D no JIanchunny (S. bovis),
BCTPEUYAIOTCS Y BCEX MJIEKOMUTAKINX U HEKOTOPBIX MTHUL, YTO HHOTAA MPUBOIUT K
sHpokapauty wiu cerncucy. Ilpencrasurenu rpynn E, G, L, P, U u V no JIsacunna
(S. porcinus, S. canis, S. dysgalactiae) BcTpedaloTcs y pa3IMYHBIX X035€B, BbI3bIBAs
HeoHaTaJbHble HH(pEeKINH, HHPEKUHH HOCOTJIOTKH 1l MacTuT. B rpynmmax R, Su T
no JIsuchunny (u cpenu He OTHECEHHBbIE K IpynmaM) oOHapyKeHa S. suis, KoTopas
SIBJISIETCS] BaXKHOW MPUYMHONW MEHUHTUTA, CENCUCA, apTPUTA U BHE3AITHOU CMEPTH
MOJIONBIX CBUHEH. KcTaTh, mocnenHsis Takke MOKET BbI3BATh MEHUHTHT Y YeJIOBEKa.
He oTHeceHHbIe Kk rpynnaMm BHABI Strepfococcus, Takue Kak S. mutans, BbI3bIBAIOT
KapHec y JIael, Takue Kak S. uberis, BBI3bIBAIOT MACTHUT Y KPYITHOTO POraTOro CKOTa
U, TAKHUE KaK S. pneumonia, BbI3bIBAIOT HHBA3WBHbBIC 3a00J€BaHMS, TAKHE KaK
MHEBMOHHSI, OAKTepUEMHUS] U MEHUHTHT.

Streptococcus suis sIBISIETCS 300HO3HBIM IMATOTM€HOM, KOTOPBIH MOBCEMECTHO
IPUCYTCTBYET B MOMYJSALUAX CBUHEH B MPOMBIIIJIEHHOM CBHHOBOJACTBE. TpUAIaTh TPH
KaICyJIbHBIX CEPOTHIA OBIIN OMHUCAHBI JO HACTOSLIEr0 BpeMeHH [ 1] U3 KOTOpbIX
cepotunsl 1, 2, 7, 9 u 14 yacTo n30aupyroTCs OT OONbHBIX cBUHEH B EBpome [2].
BupyneHTHOCTh IITAMMOB pa3nyaeTcs MEXy CEPOTHIAMH U BHYTPHU HUX: BHYTPH
cepoTumna 2 OblIN BBIAEICHBI BUPYJIEHTHBIE, ABUPYJICHTHbIE, a TAKXKe

CJ'Ia6OBI/IPYJ'IeHTHbIe N30JIAThI, KOTOPbIC MOKHO pa3JIMYUTh Ha OCHOBAHUU S3KCIIPECCUU
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MapKepOB BUPYJIEHTHOCTH, Oelika, BbICBOOOXKaeMoro mypamuaasoii (MRP) u
BHeKJieTouHOTO (pakropa (EF) [3] u cyiinusuna [4,5]. Hocornorounoe HOCUTEIBCTBO
S. suis y B3pOCJIBIX CBUHEH NMPOTEKAaeT 0€CCUMITOMHO, TOrJa KaK Y MOJIOABIX TOPOCST
YBEJINYNBAETCS BOCIPUUMYUBOCTh K MHBA3UBHOMY 3a00JI€BAHUIO, BBI3BAHHOMY .
Suis, 9TO MPUBOAUT K MEHUHTUTY, apTPUTY U CEPO3UTY, & TAKXKE K BBICOKUM
NOKa3aTesiM CMEPTHOCTU. B 3amagHbIX cTpaHax JIOAM, NOABEpTarLuecs
npo¢eCCUOHAIBHOMY KOHTAKTy CO CBUHBSIMH HJIU ChIPOH CBUHHUHOMH, MOTYT TaKXe
3apas3uthes S. suis, XoTs 3a00eBaeMOCTb OueHb HU3Kasi. UHBa3uBHast HHQEKIUs,
BBI3BAHHAA S. Suis, y JIIOAEH NaeT TaKHe K€ KIMHUYECKUEe MPU3HAKH, KaK Y CBUHEH;
MalMeHThbl YacTO CTPAJaloT OT IJIyXOTHI Mocjie BbizaoposiaeHus [6]. B FOro-
Bocrounoii A3zuu §. suis, B 4aCTHOCTU CEPOTHIIA 2, CUUTAETCS HOBBIM IMATOTEHOM JJIsI
JONel U MpU3HAH OCHOBHOW MPHUYMHON OakTepualbHOro MeHUHruTa [7-10].
Coobmaercs, uto B FOro-BocTounoi A3uu KIMHUYECKNE MPU3HAKHT 3apakKeHUs
yeyoBeka S. suis 0onee cepbe3Hbl MO CPABHEHHIO C APYTUMU YaCTAMH MUPA, Y
NALUEHTOB Pa3BUBAETCS TOKCHYECKHUH LMIOKOMONOOHBIH CHHAPOM, CETICUC M MEHUHTHT.
Maio 4TO U3BECTHO O MaToreHe3e 3a00JIeBaHUs, BBI3BAHHOTO S. suis. Paznuunbie
OakTepuaibHble KOMIIOHEHTBI, TAKHE Kak O€JKHU, CBA3aHHBIE C BHEKJIETOYHBIMU H
KJIETOUHBIMU MeMOpaHaMH, UTPAIOT pOJb B natorenese. boyee Toro, ObUI0 MOKa3aHo,
YTO KaIlCyJia sIBJISIETCS BaXXKHBIM (PaKTOPOM BUPYJIEHTHOCTHU, TO3BOJISIO UM
MUKpPOOpPraHU3MaM IPOTUBOCTOATH parouuTo3dy. CoBpeMeHHbIe CTpAaTeruu
npodunakTuky nHQEKIUil, BBI3BAHHBIX S. SUiS, y CBUHEH BKJIIOYAIOT
AHTUOMOTUKOTEPANHIO OONBHBIX CBUHEH B COYETAHUM CO CTPATETUsIMH BaKIIMHALIMH
ayroBakuuHam [11]. XoTsa ayToBakuuHauus OaKkTepHaJbHbIMU BaKIIHHAMH MPOTHUB
OakTepuil cepoTumna 2 mokasalja, 4To OHa ClocoOHA CHU3UTDh KOJUYECTBO
KJIMHIYECKUX BCIBIIIEK Ha (pepMax, TO JKe caMoe HeJib3sl CKa3aTb O cepoTure 9, ot
KOTOPOTO ayTOBaKIHHaIUs He obecrnednBaeT 3¢ dexkTuBHoim 3amutsr [12,13]. [Tomumo
Toro ¢akra, 4To OaKTEepUalbHbIE BAKIIMHBI MeHee 3¢ () eKTUBHBI TPOTUB UH(PEKIUH,
BBI3BAHHBIX OAKTEPHUSMH CEPOTHIIA 9, OHM MOTYT 3aIUINATh TOJIBKO OT OaKTepHil TOro
CEepOTHUIIa, KOTOPbIE MPUCYTCTBYET B BakuuHe. OQHAKO, KaK YIIOMUHAJIOCH paHee,
HEKOTOpPBIE CEPOTHUITBI MOTYT BbI3bIBATh 3a00JIEBaHNE, TIO3TOMY ayTOBAKLIMHbI
SABJISIOTCS BPEMEHHBIM PEIIeHUEeM KJIMHUYECKON BCIBIMKH. /I 1oarocpodHoro
pemeHust mpoOaeMbl HHEKIUH, BBI3BAHHBIX S. suis, HEOOXOIUMBI BAKLIMHBI, KOTOPbIE

IMPOKO 3AUIUINAIT OT BCeX (MaTOTEHHBIX ) CePOTHUIOB. BbIIO MpoBeneHO MHOTO



UCCIIeIOBAHUM, YTOOBI HAWTH MOAXOASIINX KAHAUIATOB [ BAKLIMHBI, OHAKO, MTOKa
HET HUKAaKOHN NePEeKPECTHOU BAKLIUHBI.

KPATKOE OIIMCAHUWE M30bPETEHUA

B HacTosimem n3obpeTeHun npeaokeH cnocod nmoaydeHus OakTepuy,
NPEANOYTUTENBHO IS UCIOJNB30BAHUS B BAKLIMHE, IPEATIOUTUTENBHO IS
UCIOJIb30BAHUS B BAKLIMHE U CO3AAHUS 3aIUTHI OT OaKTepHanbHON NHPEKLNH,
BKJIFOYAIOLITUH BBIOOP POOUTENHCKOTO OAKTEPUANBHOTO IITAMMAa, OOBIMHO CITIOCOOHOTO
K TpaHcnopTy (osiata u cuHTE3y ¢ojarta, U BEIOOpP 0AKTEPHU U3 HITOTO POAUTEIBCKOTO
[ITamMMa, KoTopasi iMeeT MOAU(UKALMIO, TAKYIO KaK MyTallus, JeJielns UiId BCTaBKa,
B obnactu JIHK ykazanHoii OakTepuu, Konupyroiei 0enok, CBs3bIBAKOII U cyOcTpaT
donara (y Streptococcus suis n3BecTHblil Kak reH folT), u orbop yka3zaHHOH OakTepun
CO CITOCOOHOCTBIO PACTH C TAKOH JK€ CKOPOCTBIO, KaK M YKa3aHHBIH POAUTENbCKHUI
IITAMM 77 Vifro, HO pacTH ¢ 0ojee HU3KOHW CKOPOCTHIO IO CPABHEHHIO C YKA3aHHBIM
POOUTENBCKUM IITAMMOM in Vivo. B HacTosieM n300peTeHUH TaKKe MpeaiokKeH
crocob mony4deHust 0aKTepUuu, MPEANOYTHTEIbHO JJIs UCIIOJb30BAHUS B BAaKI[UHE,
NPEANOYTUTENBHO BAKIIUHY JJI1 UCIIOJIb30BAHUS JIsI CO3MAHUS 3aIMUThI OT
OakTepuanbHON MH(EKINH, BKIOYAIOLUIUNA BEIOOP PONUTEIBCKOrO OAKTEPUATBHOTO
mTaMma, 0ObIYHO CIIOCOOHOTO K TPAaHCHOPTY (OJATOB U CHHTE3Y (OJIATOB, U BHIOOD
OaKkTepUU U3 3TOTO POAUTENBCKOTO MTAMMA, KOTOPask UMeeT MOAU(PUKALUIO, TAKYIO
KaK MyTaLMs, Aejelnus uinu BctaBka, B oonactu JIHK ykazanHo# Gakrepun,
Kopupymoineit 6enok, cBsazbiBaromuil cyocTpar ¢ponara (y Streptococcus suis
U3BECTHBIN Kak reH foll), u oTOop yka3aHHOU OaKTepHH CO CMOCOOHOCTBIO PACTH C
TaKOM XK€ CKOPOCTBIO, KaK U YKa3aHHBIN POAUTENbCKUN WITAMM /7 Vilro, HO PacTu ¢
OoJsiee HU3KOH CKOPOCTBIO MO CPABHEHHIO C YKa3aHHBIM POAUTENBCKUM IITAMMOM i1
vivo. B HacTosimeM nu300peTeHNH Takke mpeaokeHa oakrepus, OakTepuaibHas
KYJbTYypa, KOTOPYIO MOKHO MOJYYHUTh FIIH MOJYyYEHHAsI CIOCOOOM CEJIeKLHHU UITH
TpaHcopMauu COrjlacCHO HAacTosmeMy u3o0pereHuto. [IpeanoYTUTENHHO, YTOOBI
yKa3aHHasi OaKkTepus, MPEIJIOKEHHAsI B HACTOSIIEM JOKYMEHTE, KilacCu(pUIUpOBaIach
KaK QUPMHUKYT, MPEANOUYTUTENBHO KakK Streptococcus, bonee MPEeaNnOUYTHTEIbHO KaK
Streptococcus suis. B u300peTeHun TakxKe npeaioKeHa KOMIO3ULHUs, COIepIKaLias
OakTepHUIO MU KYJbTYypy OaKTEPUHU, CHOCOOHYIO PACTH C TAKOH K€ CKOPOCTHIO, KaK
yKa3aHHBIA POAUTENBCKUN IITAMM iR Vitro, HO ¢ 00jiee HU3KOW CKOPOCTBIO MO
CPaBHEHHIO C YKa3aHHBIM POJAUTENbCKUM IITAMMOM i1 vivo. B m3oOpereHun Takxke

NpEaAJIOKECHO UCIIOJBb30BAHUEC Takoi KOMIIO3ULIUU OJIsd MPOU3BOACTBA BAKIIUHBI.
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IIpennouTuTenbHO, TaKass BAaKLMHHAS KOMIIO3UIUS COAEPKUT OAKTEPHUIO UIIH
KyJIbTYypy OakTepuu, CIOCOOHYIO PACTH C TAKOH e CKOPOCTbhIO, KaK YKa3aHHBIN
PONMTENBCKUN IITAMM iR Vilro, HO ¢ Oojiee HU3KOH CKOPOCTBIO 10 CPABHEHUIO C
yKa3aHHBIM POJUTENbCKUM IITAMMOM iR ViVO.

B n3o0peTennn Takke nmpenyioxkeH crnocod CHUKEHUs (ATTEeHYHPOBAHMS)
BUPYJICHTHOCTH OaKTepHUH, NpU4YeM yKa3aHHas OaKTepus NPeANoYTUTEIbHO CIOCOOHa
CUHTE3UPOBaTh (PoJaT de novo, BKIOYAKIIUN CHUKEHUE CITIOCOOHOCTH yKa3aHHOU
OakTepuu K TpaHCHOPTY ¢osiata. ABTOPBI HACTOSILIETrO U300PETEHHS MPEANTATaroT
OakTepuIo, HA3BAHHYIO B HACTOAIIEM NOKYMeHTe MyTaHTOM AF0lT, B uacTHOCTH, B
HACTOSIIIEM JOKYMEHTE MPEIJIOKEH WTaMM Streptococcus suis, B KOTOPOM YKa3aHHas
CrOCOOHOCTh ObLIa 3HAYUTENPHO CHIDKEHA MyTeM (PYHKIIMOHAIBHOTO yAaJIeHHUS
¢yukun Tpancnoprepa ¢onara (FolT). Dta Gakrepus, Kak MpeaoKeHO B HACTOAIIEM
IOKYMEHTe, BCe ele o0JiagaeT cnocoOHOCTHIO MPOAYyUHPOBATh (oNaT s
COOCTBEHHOIO UCTIOJIB30BAHUS IyTEM NMPUMEHEHU NyTel cuHTe3a donarta de novo.
WHTaKTHOCTH 3TUX MyTeH CHHTE3a HE BIMSIET Ha CIIOCOOHOCTD K POCTY in Vitro (B
KYJbTYyp€), ONHAKO HEOXKUJAHHO OBLIO MOKA3aHO, YTO POCT U BUPYJIEHTHOCTD Y
X03siMHa (i1 Vivo) 3HaUUTENbHO CHUKEHBI. Takoi OakTepuaNbHBI IITAMM, KOTOPBIH
XOpOIUO PacTeT i Vifro, HO in Vivo pacTeT MEHbIIE, 4YeM €r0 pOAUTEIbCKUMN IITAMM, U
UMeEeT 3HAYUTEJNbHO CHHKEHHYIO BUPYJEHTHOCTD i/ ViVO, OU€Hb MOJIE3€H B KaUeCTBE
BaKLIMHHOIO ITaMMa. Takoi TaMM MJIM MYTaHT, IPEAJOKEHHbIH B HACTOSLIEM
N300peTeHNH, C OJTHOW CTOPOHBI, IO CYIIECTBY, HE MOJBEPKEH BIUSHHUIO CUHTE3a
donara u, TakuM 00pa3oM, MOKET OBITh BbIPAIeH JO BHICOKUX TUTPOB U,
CJIeA0BaTEIbHO, OTHOCUTEJIBHO MPOCT M HEJOPOT B MPOU3BOACTBE, B TO BPEMs KakK C
APYroW CTOPOHBI, U3-3a €r0 CHHKEHHOTO POCTa M CHH)XKEHHOW BUPYJIEHTHOCTBIO § €ro
XO035IMHA IO CPABHEHHIO C €r0 POJAUTENbCKUM LITAMMOM, OH SIBJISIETCSI OTHOCUTEIBHO
Oe3BpeqHBIM MOCIIe IPUMEHEHHUS i1 VIVO, YTO JeNlaeT ero Ype3BbIYailHO MOJIE3HBIM B
Ka4yeCTBE BAKIIMHBI HAIPABICHHON NMPOTHB OaKTepHATbHOW MHPEKIINN.

[Ipennoxen npoToTUn MyTaHTHOrO mwramma 4Foll ¢ monudukauneii B odbnactu
JHK, xonupyroieii 6enok, cBasbiBaromuii cyocrpart gonara (y Streptococcus suis
U3BECTHBIN Kak reH fol7), n uMermuil TAKOH K€ POCT B KyJIbType (in Vifro), Kak ero
POAUTENBbCKUI IITAMM, HO UMEKIIUNA CHUXEHHBINA POCT /7 ViVO B OTJIINYUE OT CBOEro
POIMTENBCKOrO HITAMMA, NETOHUPOBAHBIN KaK «MYTaHT Streptococcus suis AFolT
CBS 140425» B Centraalbureau voor Schimmelcultures ans neneit mareHTHOMN

npoueaypel B COOTBETCTBUHU ¢ Permamentom bynanemrckoro norosopa ot 19 asrycra
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2015 r. TlpeanoskeH Apyroi mpoTOTUN MyTaHTHOTO mwtamma AFolT ¢ mopndpukanuei
B obnactu JIHK, konupyromeit 6eok, cBsa3biBatonii cyocrpar ¢gonara (y
Streptococcus suis u3BecTHbIN Kak reH folT), n UMe Uil TaKOH e POCT B KYyJbType
(in vitro), xax ero poAUTEIbCKUH IITAMM, HO UMEIO NI CHU)XKEHHBIN POCT i1 Vivo B
OTJINYHE OT CBOEr0 POAUTENbCKOrO HITaMMa, 1IeIOHUPOBAHBIN KaK «MyTaHT
Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute
JUIS LieJied MaTEeHTHOU MpOoLeaypbl B COOTBETCTBUU ¢ PernamenTom byaanemrckoro
norosopa ot 25 asrycra 2017 r.

CnocoOHOCTB K cuHTE3Y (oata de novo y 0aKTepru MOKHO JIETKO NMPOBEPUTH
crioco0aMu, U3BECTHBIMH B TAHHOW OOJIACTH, TAKUMH KaK TECTUPOBAHUE POCTA
OakTepuu B KyJIbTypajbHOU cpene Oe3 ¢oyiaTa Mo CPaBHEHUIO ¢ KYJIbTYPaIbHOM
cpenoii ¢ GponaTom, UM IPpyruMu Metonamu, paccmorpeHasimu B BMC Genomics
2007, 8:245 (doi:10.1186/1471-2164-8-245, BKIIOYEHHBIM B HACTOSIIIUN TOKYMEHT B
Ka4ecTBe CChUIKK). Y OONBIIMHCTBA OaKTepUil €CTh MO KpaiiHel Mepe nBa
HE3aBUCHUMBIX IYTH MOJYyYEHUs TeTparuapodorarta; OJUH MO KJIACCUIECKOMY MYTH
cuHTe3a ¢oyiata U OAUH OBICTPBIN CIIOCOO ¢ MCIOJNB30BaHUEM TpaHcHopTepa ¢oata
s umnopta ¢onara. B HacTosileM JOKyMEHTE TEPMUH in Vilro 03Ha4aeT, 4YTo
UMEEeTCsl JOCTATOYHOE KOJUUYECTBO MUTATENbHBIX BEIIECTB U SHEPTUH, JOCTYIHBIX K
UCIIOJIb30BAHHUIO B KJIACCUYECKOM MyTH cuHTe3a. He sxenast ObITh CBA3aHHBIM TEOpHUE,
HO mpeasiaras BO3MOXKHOe o0bsicHeHue 3¢ (ekToB, 0OHapyKEHHBIX U300peTaTeNsIMH,
in vivo, Koraa MokeT OBbITh HEXBATKA IMUTATEIbHBIX BELIECTB U, CJIEJOBATEIbHO,
SHEPTHUH, MOKET OBITh HAMHOTO CJIO’KHEE MHBECTHPOBATh B MPOU3BOACTBO TT @,
caenysl KJIacCU4eCKOMY MyTHU. AJbTepHATUBA JJIsi UMIIOPTa GojiaTa, OUeBUIHO,
BbIOpaHa nanee. OCHOBBIBASICh HA MPOJOJIKAIOIUXCS HIKCIIEPUMEHTAX, MbI
NOCTYJIUPYEM, UTO 3Kcmpeccus foll siBisieTcss HAarpy3KOi AJsi OaKTepHH, BEPOSITHO, U3 -
3a BbICOKOU ruapododHocTu. [ToBbimmenHas s3kcnpeccust fo/l cHUXKaeT CKOPOCTh pOCTa
in vitro. BeposiTHO, 3TO IpUYHMHA TOTO, oYeMy skcrupeccus fol/l Tak crporo
perynupyercs HaauuueM ero pudomnepekatodarens. OH TOJIKEH 3KCIPECCHPOBATHCS
TOJBKO TOTZA, KOT/Ia B 3TOM €CTh a0COJIF0OTHAsI HEOOXOIUMOCTh. B 3akmoueHue
CIeAYEeT OTMETUTD, YTO CYIIECTBYET OAJaHC MEXAY NOCTYNHOCTHIO MUTATEIbHBIX
BemecTB U moTpedHoCcThi0 B TT'® mo cpaBHEHHIO ¢ Harpy3koi skcnpeccun Oenka. B
HACTOsIIee BPeMsi aBTOPBI HACTOSIIEr0 U300peTeHNs OOHAPYIKHJIN, YTO 3TOT OajlaHC
CIABUTAETCS in Vilro B OHY CTOPOHY, yBeJIH4NBas cuHTe3 (onara de novo, a in vivo - B

APYTYIO CTOPOHY, yBeIu4YuBas TpaHcnopT (onata. HeoxkuaaHHO, 4TO CHUKEHUE
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(ymeHbIIeHHE) TpaHCcnopTa ¢ojaTa B YCIOBUSX i1 ViVO, IPEATOUYTUTEIBHO
NO/aBJIEHUE TPAHCIIOPTA PojaTa B YCIOBHUAX il Vivo yTeM QYHKLIHOHAJIBHOTO
yaaneHus QyHKIUHU TpaHcropTepa ¢onaTa, CHUXKAET BUPYJIEHTHOCTh OaKTepUH B
XO035IMHE, HO HE B KyJbType. B npennouTuTenbHOM BapHaHTe OCYIIECTBIEHUS
n3obpeTeHus npeasnoxed Mytant 4FolT Gakrepuu, obnanaromuii CHUXKEHHOH
CrOCOOHOCTHIO TpaHCOpTa PojaTa, B KOTOPOM yKa3aHHAsl ClIOCOOHOCTDb Oblia
CHM)KEHA NMyTeM (PYHKIHUOHAIBHOTO yaaneHus GyHkuuu Tpancrnoprepa omnara (FolT).
B wacTHOCTH, aBTOPBI HACTOSIIEr0 U300PETEHHS NMPENIaratoT COCO0 CHIKEHHUSI
(ymeHbIIeHUs ) 3Kcnipeccuu u/unu GyHkiuu O6enka, cBsA3bIBaoIero cyocrpar gomuara
(FolT) y yka3aHHO#1 OakTepuH, B YACTHOCTH, MyTEeM 00ECIedeHUst MyTalllH, eJIeIUH
WU BCTaBKH B reH folT yka3aHHOW OaKTE€pPUH MU B IPOMOTOP YKa3aHHOIO I'eHa.
Takas MmyTanusi, qeJenus UJIn BCTAaBKa MOTYT ObITh OOHapyskeHbI ¢ nomombio [T11P
W/WNM aHaJIN3a TOCIEN0BATEIbHOCTH, U3BECTHBIX B JaHHOH obOsacTu. B KOHKpeTHOM
BApHUAHTE OCYILIECTBICHUS N300pETEHNE OTHOCHUTCS K CTOcCO0y HOKayTHPOBAHUS IeHA
JfolT, 3HaunTenpHOrO OcnadneHus OaKTepHu, TAKOH Kak S. suis, u obecrnedeHns ee
IPUTOAHOCTH JUIS UCIIOJIB3OBAHUS i1 ViVO B KaUu€CTBE€ BAKLIMHHOI'O IITAMMa, KOTOPBIN
el1e MOJKHO JIETKO KYJIbTUBHUPOBATH 7 Vitro. B 1pyrom BapuaHTe OCyLIECTBICHHS
n300peTeHrne OTHOCUTCS K Croco0y, B KOTOPOM YKa3aHHasi BUPYJEHTHOCTh CHHM)KEHA
nyTeMm obecrieueHuss MyTanuu, nejenun unu sctasku B JJHK ykazanunoit Oakrepun,
Koaupyrinei TpancMeMOpanHyto obnacte O6enka FolT, cBsasbiBaromiero cyocrpar
¢donara, mpeANOUTUTENBHO OCTaBsAsI UMMyHOTreHHOCTh FolT mo cymiecTBy HHTAKTHOT,
HanboJjiee MPEANOUTUTETLHO OCTaBsIs TUApoduIbHbIe OenkoBbie noMeHbl FolT mo
CYIIEeCTBY MHTAKTHBIMHU. B Apyrom BapuaHTe OCYyIIECTBJIECHUS, H300peTeHUE
OTHOCHUTCS K crtoco0y, B KOTOPOM YKa3aHHasi BUPYJIEHTHOCTb CHUIKAETCS MyTeM
obecneueHust MyTaluuH, Aeaennu unu sctasku B obmactu JJHK, xonupyromeit FolT, y
yKa3aHHOW OakTepuu, KOAUPYIOMEH 00J1acTb, KPUTUUECKYIO AJISI CBA3bIBAHUS
cybcTpaTa, mpuyeM ykasaHHas o0JacTb B S. S#is XapaKTepHU3yeTCs MENTHIHBIM
JOMEHOM, UME UM aMUHOKUCIOTHBIN yuyacTok FYRKP. IIpennodyrurensHo
MyTHpOBaTh 1o MeHblueil Mepe aprunuH (R) B yuactke FYRKP nns ycrpanenus
cBs3biBaHus (osata. B mpennouturenbHoM crioco0e n3oOpereHus OakTepus
KJaccupuuupyercs kak QUPMHUKYT, MPEATIOYTUTENBHO Kak Streptococcus, bonee
NPEeANOYTUTENBHO Kak Streptococcus suis. IlpeanodrutensHo, 4ToObl MyTanT AFolT
COTJIaCHO U300peTeHnIo o0anan CnocOOHOCThIO CHHTE3UPOBATh (POJIAT, HHTAKTHOCTD

ATHUX MyTeH CHHTE3a HE BIUSET HAa CIOCOOHOCTH K POCTY in Vifro (B KyJIbType), OOHAKO
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3HAYUTEJIbHOE CHUI)KEHHE €r0 BUPYJIEHTHOCTH y X03siMHa (71 Vivo), 9TO AeJaeT ero
OY€Hb MOAXOALIUM AJS UCTIONb30BAHMS B BaKIMHE. [IpeanodTuTenbHo, 4TOObI
ykazaHHbIA MyTaHT AF0lT cornacHo U300pEeTEHUI0 UMEJ CHUKEHHYIO (YMEHBIICHHYIO
WM 3aTPyAHEHHYI0) skcnpeccuro FolT, Hanpumep, XxapakTepu3oBascss CHUKEHHOM
skcnpeccueit FolT per se unu skcnpeccueit Bapuanta 6eska FolT co cHukeHHOI
MOJIEKYJIIPHON MacCOM, TaKOW KakK, HAaIpUMeEpP, MOKeT OBbITh MPOTECTUPOBAHA MyTEM
tectupoBanus FolT-cneundpuuecknx HyKJIEOTUAHBIX KOHCTPYKTOB YKa3aHHOTO
MYyTaHTa B UCCIENOBAHUSIX TPAHCKPHUITLIUU/TPAHCISILUY 11 Vitro, KaK ONMHCAHO B
SKCIEPUMEHTAJIBbHOM pa3Jiesie JaHHOTO JOKYMEHTa. B OTHOM KOHKPETHOM
NPEeANOYTUTEIPHOM BAPUAHTE OCYIIECTBICHUS N300pETEHNE OTHOCUTCS K MyTaHTY
AFolT cornacHo n300peTeHUI0, TENOHUPOBAHHOMY KaK «MYTaHT Streptococcus suis
AFolT CBS 140425» B Centraalbureau voor Schimmelcultures 19 aBrycra 2015 rona.
B apyrom KOHKpPETHOM MPEANOYTHTEIbHOM BapHAHTE OCYINECTBIEHUS N300peTeHe
OTHOCHUTCS K MyTaHTy AFolT cornacHo n300peTeHNI0, NETOHUPOBAHHOMY KakK
«myTaHT Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity
Institute 25 aBrycra 2017 rona.

B apyroMm KOHKpPETHOM MpPEANOYTHTEIbHOM BaPHAHTE OCYINECTBICHUS
n300peTeHne OTHOCUTCS K MyTaHTHOMY mtammy A/ ol cornacHo u3o0peTeHuro.
JIro00¥ U3 3TUX AEMOHUPOBAHHBIX IITAMMOB MOXET TaK)K€ HMCIOJb30BATHCS IS
IIPEAOCTABIEHUS] MyTaAHTHBIX HYKJIEOTUHBIX KOHCTPYKTOB AF 0l B xauecTBe
KOHTPOJIbHBIX KOHCTPYKTOB B MCCJI€JOBAHUSIX 3KCIIPECCUU C JAOMOJHUTEIbHBIMU
OakTepuanbHbIMU MyTaHTaMu AFolT nnst n3yueHus: 5KCIpecCUu BAPUAHTHOTO I'eHa
FolT unu skcnpeccun 6enka BapuaHnTHbIM reHoM FolT. JIroGol u3 stux
JIETIOHUPOBAHHBIX IITAMMOB TaKXe MOXKET OBITh UCTIOIB30BAH JJIS TOJYYEHHUsI
MYTaHTHOH OakTepuanbHON KyJIbTypbl AF0l/T nnu KOMIO3UINH, conepKaIeit
MYTaHTHYIO OakTepHaldbHYI KyJnbTypy AF ol cornacHo uzobperenuto. B HacTosmem
U300pETEeHNUH TaKXKe MPeIJIOKeHa OaKTepust CO CHIKEHHOW BUPYIEHTHOCTHIO,
KOTOPYIO MOYHO MOJYYHUTh HIJIM MOJYyUYEeHHAas! CrtocoOOM, MPEIIOKEHHBIM B HACTOSIIEM
DOKYMEHTE, U KyJbTypa Takoi OakTepuu. Takke mpeanokeHa KOMIIO3ULIHS, KOTOpas
COAEPKUT MyTaHTHYIO OakTepuro AFolT unu mytanTHyio KynbTypy AFoll cornacuo
N300pETEHNIO, U MPUMEHEHNE TAKOH KOMIO3HUIUH ISl TPOU3BOCTBA BaKLIMHBL. B
HACTOsIIIeM H300peTeHNHN TaK)Ke MpeJIoKeHa BaKLMHA, COlepIKaIasi MyTaHTHYIO
Oakreputo 4FolT naun MyTaHTHYIO KyabTypy AF0lT, cCOTNacHO HacTOSAIEMY

JOKYMEHTY. B nmpeanouTuTenbHOM BapuaHTe OCYLIECTBIEHUS NMPEAOCTABIEH



10

15

20

25

30

10

BaKLMHHBIN TaMM Streptococcus WUIW BaKLWHA, BKJIoYaromas MyTtanT 47 ol7,
CITOCOOHBIN 3KCIPECCUPOBATh HE OTHOCALIUNCS Kk Streptococcus 6enok. Takoit
MYTaHTHBII BAaKIMHHBINA IITaMM-BEKTOp Streptococcus AFoll no3sonser npu
UCIIOJb30BAHUU B BaKI[MHE 3aIMMINATh OT MATOM€HHBIX MUKPOOPraHU3MOB, OTJIHYHBIX
ot Streptococcus. bnarogapsi CBoOeMy aBUPYJIEHTHOMY XapaKTepy BaKLIMHHBINA IITAMM
Streptococcus nnu myTtanT AFolT, npennoxeHHbIH B HACTOSIIEM TOKYMEHTE, XOPOIIO
NOAXOIUT JJIsl TEHePALUH CIIeUU(HUUIECKUX U MPOJOKUTEIbHBIX HMMYHHBIX OTBETOB
HE TOJIbKO MPOTUB AHTUT'E€HOB CTPENTOKOKKOB, HO TaAK)KE MPOTUB APYTHX AaHTHTECHOB,
SKCIPECcCUpPyeMbIX MTaMMOM. KOHKPETHO, aHTUT€HBI, TOJIYUYEHHBIE U3 IPYTOTO
NaTOreHa, Ternepb SKCIPECCUPYIOTCS 0€3 BpeIHOTO BO3IEHCTBUS AHTHI€HA UJIH
NaToreHa, KOTOPBIA B MPOTHUBHOM ciiy4dae Obul Obl BpeneH ais xo3suHa. [Ipumepom
TAaKOTr'0 BEKTOpPA SIBJISIETCS BAKIUHHBIN [ITaMM Streptococcus nnu MmytanT AFolT, B
KOTOPOM aHTUT€H MPOUCXOAUT OT MATOreHa, TaKoro Kak Actinobacillus
pleuropneumonia, Bordetella, Pasteurella, E. coli, Salmonella, Campylobacter,
Serpulina u npyrux. Takke npeniiokeHa BaKIMHA, BKJIIOYAKOIIAs BAKIUHHBIN ITAMM
Streptococcus nmu myTanT AFolT v papManeBTHIECKN MPUEMIIEMbIH HOCUTENb UIIH
anbproBaHT. Hocurenu nnm aabroBaHTBl XOPOLIO U3BECTHBI B TaHHON 00JacTH;
npuMepaMu sBISAIOTCS 3a0ydepenHblil pochaTom GU3NOTOTUUECKUNH PacTBOP,
¢bu3noNOTNYECKHe COJIEBbIE PACTBOPHI, (IBOWHBIE) 3MYJIbCUH MACJIO-B-BOJE,
runpokcua anroMunusi, Crekon, OJ0K- UK COMOJIUMEpPHI U Apyrue. Bakiuna,
COTJIACHO M300pETEeHUI0, MOXKET BKJIFOYATh BAKIIMHHBIN IITAMM JH0O0 B
WHAaKTUBUPOBAHHOMH, 10O B skuBOI popme. Hanmpumep, MHaKTUBUPOBAHHAS BAaKIMHA,
BKJIIOYAOLIAsl IITAMM, UMEIOLIUN (CBEPX) SKCIPECCHPYIOMHUNACS CTPENTOKOKKOBBIN
WJIU TE€TEePOJIOTUYHBIA aHTUTCH WIN (PaKTOp BUPYJIEHTHOCTH, OYEHb XOPOIIO MOAXOIHUT
ISl BBI30BA UMMYHHOT'O OTBeTa. B onpenesieHHbIX BapUaHTax OCYLIEeCTBICHUS
NpeaoCTaBIeHa BAKLIMHA, B KOTOPOU IITAMM SIBJIIETCS KUBBIM, OJarogapsi CBOeMy
aBHPYJECHTHOMY XapakTepy BaKLUUHHBIN mTaMM Streptococcus OCHOBAH HA MyTaHTE
AFolT, npennokeHHOM B HACTOSILIEM JTOKYMEHTE, XOPOIIO MOAXOIUT AJIsl TeHePaLUun
crienupUIECKUX U MPOJOJDKUTEIbHBIX HMMYHHBIX OTBETOB. Takke MpeaoCcTaBiIeH
crocod 60pbOBI MM UCKOPEHEHHUSI CTPENTOKOKKOBOTO 3a00JIeBaHUS B MOMYJISIIIUH,
BKJIIOYAIOITUH BAaKIIUHALUIO CYOBEKTOB B MOMYJISILUA MyTaHTHOHN BakuuHou AFolT
coryiiacHo n3obpereHuio. B HacTosAmeM qOKyMeHTe OBLIO YKa3aHO, 4TO S. Suis UMEeT
OTEPOH, KOTOPBIA UI'PAET BAXKHYIO POJIb B MATOre€HE3€ W/MIIM BUPYJIEHTHOCTH S. Suis.

OmnepoH KOOUPYeT ABa r'eHa, YYaCTBYIOMIUX B MOJyudeHUH (oJiaTa U MpeBpaIieHnn
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¢donara B Terparunpodonar. Pogatr — 3T0 OOIMUN TEPMHUH ISl TPYIIITHI
BOJOPACTBOPUMBIX BUTAMHHOB rpynmsl B, rae ¢onat oTHOCHUTCS K pa3nuyHbIM
IPOU3BOAHBIM TeTparuapodoaaTa. ITH NPOU3BOJHBIE MOTYT BCTYIIaTh B OCHOBHOM
MeTabonudeckuil UK Gonata 1uOO HEMOCPEACTBEHHO, OO mocie
NepBOHAYAJIBbHOI'O BOCCTAHOBJICHUS U METUJIMPOBAaHUS 10 TeTparuapodonara. @onar
HeoOXOIUM BCEM JKHMBBIM OPraHM3MaM, Kak IPOKapuoTaM, TaK U 3yKapuoTaM, 4TO
nenaet metabonusm ¢GoaaToB BakHeHmuM npoueccom. Onepon fol7-folC, no-
BUIUMOMY, 00pa3yeT myTh NOJyueHUs (ojaTa B YCIOBUAX OrpaHUYEHUs 1O (oary,
KaK, HAlIPUMeED, i Vivo, KOTAa XO035IMH U30JUpyeT GoaT ajs COOCTBEHHOTO
UCIIONb30BaHUsA. B 3TUX ycnoBusx skcnpeccus onepoHa fol7-folC manyuupyercs
pubonepekmodareneMm. Korna yposeHs ¢onarta nagaet, Terparuapodomnar
BBICBOOOIKaETCS U3 PUOOTIEPEKITIOUATENS, TO3BOJISASI €My Pa3BOPAYUBATHCSI. DTO
MO3BOJISIET HHULMUPOBATH TPAHCISILIMIO MYyTEM BBICBOOOKIECHUS CaliTa CBA3BIBAHUS
pubocomsbl. Dkcnpeccus fol7-folC nmo3ponser S. suis UMOOPTUPOBATH osat
HEIMOCPEICTBEHHO C MOMOIIBI0 KOMIUIEKCAa TpaHcnopTepa gonaTa, U MOCIEaYIO UM
npespamenuem Qonara B rerparugpodonar ¢ nomoiusto fol/C. ITockonbky ¢omat
UMeeT pellarolnee 3HaUYeHHe JJIs CHHTe3a HYKJIEOTHAOB, MojydeHne gonara
OKa3bIBAET MPSIMOE BIMSHHE Ha CKOPOCTh pocTta S. suis. CHUKEHHE TEMIIOB pocTa in
ViVO IPUBOJAMUT K CHU)KEHUIO BUPYJEHTHOCTH. JIeMOHCTPUPYSI, YTO U3OTE€HHBIE
HOKayTHbIE€ MyTaHTHI fol/1, Takue Kak MyTaHT, AenoHupoBanHblil kak CBS 140425 unn
kak CBS 143192, 3HauuTeNbHO OCa0I€HbI U MOJIE3HBI B KAYE€CTBE BaKI[UHbI, 5Ta
oOHapyskeHHe ObLIO JOMOJHUTEIbHO MOATBEPKAeHO. ONepOoH NeiiCTBUTENIBHO
y4aCTBYET B MAaTOTeHe3e /7 vivo. B HacTosmeM n300peTeHNUN B HACTOSILIEE BPEMsI
NPeIOKEeHbl TAKUE MYTAHTBI H KYJbTYPBI, a TAKXKe KOMIO3UILUHN U BAKIUHBI,
conepikalue Tako HOKayTHBIM MyTaHTHBIN mtaMM FolT, oOnanaromuii CHUKEHHOH
BUPYJEHTHOCThIO. B HacTosimeM n300peTeHnH TakxXKe Mpeaio’KeHa UMMYHOT€HHAs
KOMITO3UIIHs, COMeprkamasi 0aKkTepuro, 00JafaloIy0 TaKOH CHHKEHHOMN
BUPYJIEHTHOCTBIO, U IPUMEHEHHE TAKOH KOMITO3ULIMH AJISl MPOU3BOICTBA BAKLIMHBI.
Kpome Toro, B HacTOsIIEM TOKYMEHTE MPEAIOKEHA BAKI[MHA, COAEpIKaLIas
OakrepuanbHblii MyTaHT AF0/T, TakOW Kak MyTaHT, JeNOHUPOBaHHbIN kak CBS
140425 nunu xax CBS 143192, unu ero kyabTypy, UM UX KOMOO3ULMIO. B HacTosmem
N300pETEHNH TaKXKe MPEeNJIOKEeH HaOop AJs BAaKLIMHALIUU KMBOTHOTO,
IPEANOYTUTENBHO CBUHBH, IPOTUB 3a00I€BaHUsA, CBI3aHHOTO ¢ HHEKINeH,

BBI3BAHHOU Strepfococcus suis, BKIIOYAIOIMWN: 103aTOP sl BBEACHHUS BaKIUHBI
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KUBOTHOMY, MPEANOYTHTEIbHO CBUHBE, U MYTaHTHBINA mtaMMm AFolT, Takoh Kak
MyTaHT, AenoHupoBaHHbIil kak CBS 140425 unu xax CBS 143192, cornacHo
N300pETEHHNIO, UIIU €TI0 KYJIbTYPY, UM UX KOMIO3HUIUIO U, B HEKOTOPBIX CJIyYasX,
JUCTOK-BKJAJbIII C HHCTPYKLKEH. B 3aknroueHne HacTosmee usobperenue
npeanaraetr oOmuil cnocod CHUKEHHUS] BUPYJIEHTHOCTH OaKTEePUH, BKIIOYAO M
CHUJKEHHE CTIOCOOHOCTH YKa3aHHON OaKkTepuu TPaHCHOPTHPOBATH (HOJAT, TPUYEM
crnoco0, B YaCTHOCTH, MPUMEHUMBIN, KOT1a yKa3aHHasi OakTepusi crnocoOHa
CUHTE3UpOBaTh Ponat de novo. Cnocob COraacHO HACTOSEMY U300PETEHHIO,
npeaiaraeMblii B HACTOSAIIEM JOKYMEHTE, BKIOUaeT 0TOOp OakTepuu, uMer e
(YHKIUOHATBHBIN OEJIOK, CBI3BIBAKOIHUI CyOCTpaT ¢osiaTa, U 3aTeM CHIKEHHE
sKcrpeccuu w/unu GyHKIuu Oenka, cBs3biBarouiero cyocrpar ¢onara (FolT) B
yKa3aHHOW OakTepuH, B YACTHOCTH, Il€ YKa3aHHAs BUPYJIEHTHOCTh CHUIKAETCS MyTEM
obecneueHus MyTalUH, AeJELNU U BCTaBKU B reHe folT yka3aHHOU OakTepun,
Harpumep, nyrtem obecrnedeHus MyTanuu, nenenun win Bctabku B JIHK ykazanHo#
OakTepuu, Kogupymmei npomoTop reHa fol7. B HEKOTOpBIX BapHaHTax
OCYIIECTBJIEHUS N300pETEHHs MPEANOUYTHTEIbHO CHUKATh YKA3aHHYIO BUPYJIEHTHOCTD
nyTeM olOecreueHus Mytauuu, aenennu uinu scrasku B JIHK ykazannol Oakrepun,
Koaupyromei TpancMeMOpanHyto obnacts Oenka FolT, cBsasbiBaromiero cyocrpar
¢onara. B npyroMm KOHKPETHOM BapUaHTE OCYIIECTBJIECHHUS YKa3aHHAs BUPYJIEHTHOCTD
CHIXKAaeTCs myTeM obecreueHnst MyTaluH, JeJIeun Wik BcTaBku B obnactu JJTHK
yka3zaHHOU Oaktepuu, kogupyromeit FolT, koTopas kogupyeTt 007acTh, KPUTUYECKYIO
A1t cBsI3bIBaHUS cyOcTpaTa. Kpome TOro, B HacTOSAIEM JOKYMEHTE MPEeIIOKeH
croco0 MoJy4YeHHusi UMMYHOT€HHOW KOMIIO3HMIIUY MJIM BaKLIMHBI, KOTOPBIA MPUMEHUM K
OakTepuu, mpu4eM yKa3aHHAas OakTepus MpeacTaBisieT coO0H GUPMHUKYT,
NpeAnoYTUTENBHO Streptococcus, Gonee MPennoYTUTENbHO Streptococcus suis, donee
NPEeAnOYTUTENbHO MyTaHT AF0lT, nenoOHUPOBAaHHBIN KaK KMyTaHT Streptococcus suis
AFolT CBS 140425» B Centraal bureau voor Schimmelcultures 19 aBrycra 2015 r.,
HaunOoJee mMpeAnoYTUTENbHO MYTaHT A/ 0lT, nenOHUPOBAaHHBIA KaK « MYTaHT
Streptococcus suis AFolT2 CBS 143192»8 Westerdijk Fungal Biodiversity Institute
25 aBrycrta 2017 roga. B HacTosimem u300peTeHNH TaKKe MpeaiokeHa OaKTepus Co
CHUJKEHHOH BHPYJIEHTHOCTBIO, KOTOPYIO MOXHO MOJYYUTh WU MMOJYYE€HHAs CTIOCOOOM
CHUJKEHUS BUPYJIEHTHOCTHU IyTeM cHUXeHus skcnpeccun FolT cornmacuo
N300pETEHNIO, U MpeAIaraeT KyJbTypy TaKol OaKTepHU U KOMIIO3UIIUIO, COAEPIKALIYIO

Takyio OakTepuio, 00Iagaromyl0 CHHKEHHONW BUPYIEHTHOCTBIO, UIIU KYJIbTYPY TaKOH
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Oaktepuu, oOnagarouel CHUKEHHON BUPYJIEHTHOCTBIO, U HMMYHOTE€HHYIO
KOMIIO3UIIUIO, COAEPKALIYI0 OaKTepHIo, 00JafaroyI0 CHUKEHHON BUPYJIEHTHOCTBIO,
WIH KyJIbTYpy OakTepuu, oOnanaromel CHIKEHHOH BUPYJIEHTHOCTBIO, U Mpeajaraet
UCIOJIb30BAHUE KYJbTYPbI TaKO# OakTepun, oOjanaromeid CHUIKEHHON SKCIpeccuei
FolT, nnu xoMno3unuu GakTepuasbHON KYJIbTYPbl, UMEIOIIEH CHH)KEHHYIO
skcnpeccuto FolT nist mpousBoacTBa BaKUMHBI. B HacTosiieM H300peTEHUU TaKKe
npeaioKeHa BaKIMHA, CoaepiKamasi OakTepuro, 00IagaoIy0 CHIKEHHOM
skcnpeccuei FolT, unu kynpTypy OakTepun, o0anaromy CHUKEHHON SKCIpeccHei
FolT, unu comepskaimyr KOMIO3ULIUIO KYJIbTYPbl OaKTEpUH, 00JaNar0 Y0 CHUKEHHOM
skcrnpeccuei FolT. B HacTosimmeM n300peTeHnu Takke npeayioxkeH Habop Aist
BaKLMHALMK KHBOTHOTO OT 3a00JIeBaHUsI, BHI3BAHHOI'O UH(EKLHe, CBSI3aHHOM C
KOHKPETHOU OakTepueil, skcnpeccupyrommei FolT, Bknroyaromuii: a) no3atop ais
BBEJEHHS BAKIIUHBI JKUBOTHOMY U 0) M30T€HHBIH HOKAyTHBIA IITAMM (MyTaHT)
yKa3aHHOW KOHKPETHOU OakTepuu, odnanarmeit camxkeHHon skcnpeccueii FolT, unu
KYJIbTYPY M30I€HHOTO HOKAyTHOTO LITAMMAa YKa3aHHOW KOHKPETHOW OaKkTepuw,
obnanaromero cHIkeHHOM skcnpeccuei FolT, nunu komno3nuuio, copepkamyro
KYJIbTYPY M30I'€HHOTO HOKAyTHOTO LITAMMAa YKa3aHHOW KOHKpPETHOW OakTepuw,
obnanaromero cHkeHHOM skcnpeccuet FolT, u ¢) B HEKOTOpBIX ciydasx JUCTOK-
BKJIAABI ¢ HHCTpyKuHel. Takas koHKpeTHast GakTepusi, COrjJacHO H300pPETEeHHIO,
obnanaromasi cHIkeHHOM sKkcnpeccueil FolT u obnanaroimas CHUXKEHHOM
CIOCOOHOCTHIO TPAHCTIOPTHPOBATH (HOJIAT, TPUUYEM YKa3aHHAsA CIOCOOHOCTH ObLia
CHMKEHA MyTeM (PYHKIHUOHAIBHOTO yaaneHus pyHkiuu Tpancrnoprepa pomaara (FolT),
B 001IeM, HMEeT XOPOIlKe XapaKTEePUCTUKH POCTa B KYJIbTYpPabHOM cpene, B
YAaCTHOCTH KOTAa UCMONb3yeTcst MyTaHT AF ol cornacHo uzobpeTeHuto, 00ianar mui
CIOCOOHOCTHIO CUHTE3MPOBATh (OJAT;, HHTAKTHOCTD 3TUX MyTel CHHTE3a He BJIHSIET Ha
CIOCOOHOCTB K POCTY in Vifro (B KyJbType), OAHAKO 3HAYUTEIbHOE CHUIKEHHE €ro
BUPYJICHTHOCTH y X03siMHa (in vivo) nenaeT ero O4eHb MOAXOASLIUM JJIs
UCIOJIb30BAHUS B BAKLIMHE.

ONNMCAHUE TPAOPUYECKHUX MATEPHAJIOB

@UI". 1. V[10] u3obpaxaer KJIOH, KOTOPbIHA ObUT HACHTU(YHUIIUPOBAH C
HCTIOJIb30BAHUEM CTPATETUU KOMILIEMEHTALMH, conepkamieit nse Henoaueie ORF
(cepoBaTo-CHHHE CTPEJIKH) U TpeanojaraeMbiii onepoH (PpuoaeToBBIi), cogepKauui
orf2[10] u folC[10], xoTOpOoMy IpenIecTBYEeT NpeanojaraeMblii IpOMOTOP OIEPOHA

(nns pa3bpsiCHEHHE HA cXeMe U300pakeHa TOJbKO MOCIeN0BaTeIbHOCTb obnactu -35
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(TGGACA) nmpennonaraeMoro mpoMoTopa). beuti co3qanbl KOHCTPYKTHI, KOTOPBIE
copepxanu nmudo orf2[10], nubo folC[10] (puonerosslil), KOTOPBIM IpEALUIECTBOBAIA
npenmnoaraemMast o0nacTp -35 npeanosaraeMoil MPOMOTOPHOM 00JIaCTH OMepOHa
(¢puonerosslit). bbut mony4eH KOHCTPYKT, comepxkaimuil orf2 u3 mramma S735
(3enensblit) ¢ obnacTeio -35 npennonaraemoro npomoropa S735 (TGGTCA)
(3enensrit). TOT ke KOHCTPYKT ObLI MOJBEPTHYT MyTareHes3y, 4ToObI COAEPKATh
obnacTh -35 mpenmnosnaraeMoi MOCIEA0BATEIBHOCTH MPOMOTOpa mramma 10
(TGGACA) (puonerossriit) ¢ obpaszoBanuem orf2[S735] [t488a].

@UT". 2. In vitro Tpanckpunuus/tpancusiuus FolC n ORF2/FolT. In vitro
TPAHCKPHUILUSI/TPAHCIALNS KOHTPOJbHOro KoHCTpykTa pCOMI (mmosnoca 1), u
koHCTpykTOB pCOM1-V[10] (mosoca 2) u pCOM1-£olC[10] (monoca 3). Mapkep
MOJIEKYJIIpHOI Macchl yka3aH B k/la cnpasa. Dkcnpeccus Fol/C Obuna oOHapykeHa
npu oxkugaemoi macce 46,8 x/la (3akpameHHast CTpeJsika), TOraa Kak 3KCIpecCcus
OR2/FolT 6p1a oOHapy:keHa pu Oonee HU3KOH MOJIEKYIISIPHON Macce, 4eM
oxunanock, 14 x/la (20,5 k/la) (He3akpameHHass CTPEJIKA).

OUT". 3. IlpennonaraemMblii pubONepeKIIOYaTeNb IJs1 TeTparuapodonara ¢
ucronp3osanueM Rfam. Tpexmeproe cTpykrypuposanne PHK npennonaraer Hanuune
pubonepexaouaress, B KOTOPOM ABa MpeAIojaraeMblx puOOCOMHBIX calTa
CBSI3bIBAHUS (CUHHUE CTPEJKH) HEJOCTYIHBI AJsi pubocoM u3-3a ponnunra.

®UT". 4. Clustal W BpIpaBHUBaHHE HECKOJbKUX nociaenosarenpaocrteii FolT. *

yKa3bIBa€T UAEHTUYHbIE AMUHOKHUCIIOTHI, YKa3bIBA€T HA KOHCEPBATUBHOCTb MEXIY
IpynIaMy 3HAYUTEIBHO CXOKHUX CBOMCTB, YKa3bIBAET HA KOHCEPBATHBHOCTb MEXAY
IpynmnaMyu He3HAYUTENbHO cx0oxkux cBoicTB. 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 0003Ha4YEHBI Masible U TUAPOPOOHBIE AMUHOKHUCIOTHI (B TOM
qucie apomMatudeckue -Tyr), CHHUM 0003Hau€Hbl KHCIbIE aMIHOKHCIIOTHL,
NypnypHBIM 0003Ha4Y€HBl OCHOBHBIE AMHHOKHUCJIOTBI, & 3€JIEHBIM 0003Ha4YEHBI
ruapokcu, cynbbrunpmi, amus u Gly.

DUTI'. 5. Meraboauszm doarta v Streptococcus suis. CXxeMaTU4eCKoe

n3o0pakeHue npeanoIaraeMoro Metadbonusma gomuaray S. suis.
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DOUTI". 6. YposHu skcrpeccuu orf2 u folC yv U30J9TOB U MYTAHTOB S. SHIS TUKOTO

Tuna. Y poseHb s3kcnpeccuu orf2 u folC y uzonatos S. suis qukoro tuna mramma 10
(uepuble cTonOubl) u S735 (Oenpie CTONAOIBI), BBIPOCIINX SKCIOHEHI[UAJIBHO B
Ooynbone Tonna-I'eButra (manens A), n'y mramma S735 ¢ BBe€HHOH MyCTOH
KOHTpoJbHOM mnasmunoit pCOM1 (depHbie cTonbusl), ¢ orf2[10] (6eabie cTonOLbI)
wiu ¢ orf2[S735] (3amTpuxoBaHHBIE CTOJOIbI), BBIPOCIIETO SKCIIOHEHIIHAJIbHO Ha
oynbone Tonna-I'eButra (manens B). YpoBenb sakcnpeccun orf2 y S735 ¢
BBeneHHbIMU 0rf2[10], orf2[S735] u orf2[S735] [t488a] mocyie BripamiuBaHus B
Ooynbone Tonna-I'eBuTra 10 paHHei s3xcnoHeHuanbHOM passl (EEP) (Genbie
cTon01bI), 3KcIOHeHIIMaNbHOH (a3el (EP) (Manbie 3amTpruXxoBaHHBIE CTOIOIBI),
no3nHel skcnoneHnuanbHon gasel (LEP) (Oonpmne 3aITpuXoBaHHbIE CTOJNOLBI) U
cranuoHapHoi ¢a3sl (SP) (uepnbie cronbusl) (manens C). YpoBHU 3KcTIpeccun ObLTH
OMNpeNeeHbl C UCTIOJb30BaHUEM KosndecTBeHHOU I[P u BrIpaskeHbI Kak
OTHOCHUTEJIbHASI KCIPECCHUSI K KOHCTUTYTUBHOMY T'€HY 7ecA. DKCIepUMEHTHI
NPOBOAUIINCH B TPEX MOBTOPHOCTSAX, CTOJONIBI OMHUOOK YKA3BIBAIOT CTAHAAPTHYIO
omuOKy cpenHero. 3Ha4UMOCTh ONPENEISsIIN 1O MapHbIM t-Trectamu. * p <0,05; ** p
<0,01.

OUTI". 7. IIporsosupyemas 3-mepHas cTpyvkrypa ais oenka FolT S. suis.

OUTI'. 8. Temneparypa Teaa MOPOCIT MOCJE 3apaXeHus S. Suis. DKCIepuMeHT 1.

H3o00paskeHbl yCpeIHEHHBIE TEMIIEPATYPhI TeJIa MOPOCIT (n = 5), 3apaKeHHbIX
mramMmmoM aukoro tuna 10 (po3osbim nBerom) min mrammom 10Afol7 (CBS 140425).
Ctonbupl omubOK yKa3bIBAIOT CTAHAAPTHYIO OMKHOKY CPEIHETO.

OUTI". 9. bakTepueMus NOPOCAT MOCJE 3aPaAKEHU S. suis. DKCnepuMeHT 1.

H300paxeHbl yCpeqHEHHbIC TOKAa3aTeau 0aKTeprueMHUH MOPOCIT (n = 5), 3apakeHHbIX
mraMMoM aukoro tuna 10 (po3osbiM 11BeToMm) unu mramMmoM 10Afol7T (CBS 140425)
(rony6bimM nBetoM). CTosOubl OmKUOOK YKAa3bIBAOT CTAHAAPTHYIO OMIHOKY CPETHErO.

OUTI". 10. KpuBble BbLKUBAHUS CBUHEN, 3aDAXKEHHDBIX S. S#is. SKCIepuMeHT 1.

CBuHbH ObLTH 3apakeHbl TUO0 mTaMMoM aukoro tumna 10, nubo mrammom 10AfolT
(CBS 140425). CBunbu ObLIM YMEPIIBJICHBI, KOTAa OHU JOCTUTIIH MPEIONpPeaeIeHHBIX
I'YMAHHBIX KOHEUHBIX TOUEK 3KCIEpPUMEHTa N0 STUYECKUM MPUUUHAM.
Cratuctudeckuil aHaiu3 ObLT BBINIOJHEH C UCIOJIb30BaHNEM LOg-paHroBOro KpuTepus
(Kokca-ManTens).

OUTI'. 11. FakTepUOJOrHUeCcKOe UCCIIENOBAHNE NOPOCAT, 3aPaAKEHHBIX 5. Suis,

skcrepuMeHT 1. CBUHBHU OblIM 3apaskeHbl 10O mTaMMOM aukoro tumna 10, nubo
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mraMMmoM 10AfolT (CBS 140425), 6akTepun ObLIN MOACUYUTAHBI IYTEM CEPUHHOTO
pasBenenus u nocesa. Konuuecrso 6akrepuit paccunrsiBanu kak KOE/mn. PasubsiMu
1BeTaMH 0003HauY€HbI pa3Hble OTAEIbHbIE TOPOCATA.

OUT". 12. KpuBble BLDKUBAHUS IIOPOCST, 3aPaKeHHBIX S. S#IS, SKCIIEPUMEHT 2.

IMopocsara (n=10) Oblu 3apaskeHsl OO MTAMMOM AUKOTO THNa 10, nubo mrammMom
10AfolT (CBS 140425). CBuHbU ObLIN yMEPILIBJIEHBI, KOT1a OHU JOCTHUIJIH
npeaonpeaeIeHHbIX TYMaHHBIX KOHEYHBIX TOYEK IKCIIEPUMEHTA MO ITUYECKUM
NPUYHHAM.

OUTI'. 13. Temneparypa TeJia DOPOCAT NOCHE 3apaKEHU S. SIS, SKCIIEPUMEHT 2.

H300paxeHsl yCpeqHEHHBIE TEMITEpaTyphl Teja nopocar (n = 10), 3apakeHHbIX
mraMMoM aukoro tuna 10 (roay6eim niseTom) mim mrammoM 10Afol7 (CBS 140425)
(3eJIEHBIM LIBETOM).

OUTI. 14. JIokoMOLMS HOPOCST MMOCJE 3aPAKECHUS S. SUiS, SKCOEPUMEHT 2.

ITokazaH MPOLEHT MOJIOKUTEIbHBIX HAONIOAEHUH Y MOPOCIT, 3apaKEHHBIX IITAMMOM
aukoro tuna 10 (rony6eim iseTom) unu mrammom 10AfolT (CBS 140425). TsokecTs
aokoMouuu: | - jperkas XxpoMora, 2 - yMepeHHasi XpoOMOTa UJIH OTKa3 CTOSTh, 3 -
TsKeNas XpOMOTa (BBICTYIIAET B KAYECTBE T'YMaHHONH KOHEYHOW TOUKON
JKCIIEPUMEHTA).

DUTI'. 15. OCO3HAHHOCTD IIOPOCIT IOCIE 3apakeHus S. suis. DKCIEPUMEHT 2.

IToka3zaH MPOLIEHT MOJIOKUTEIbHBIX HAOMIOAEHUH Y MOPOCIT, 3apa’kKeHHbIX ITAMMOM
aukoro tuna 10 (rony6eim niseTomM) unu mrammom 10Afol/T (CBS 140425).
Bripa)keHHOCTb OCO3HAHHOCTHU: 1: gempeccus, 2: anaTus, 3. KOMa.

OUTI. 16. Bakuunauus ceunent mrammom AFolT 2 (CBS 143192) u 3amura

nociyie 3apaskeHus ¢ S. suis Tun 2. CBUHbY ObITM BAKLIMHUPOBAHBI B IeHb 1 1 21

mramMmoM AFolT2 (CBS 143192). Ha 35-ii neHb )KMBOTHBIX 3apaskaiu
BHYTPHOPIOIIUHHO (ip) BUPYJIEHTHBIM H30JATOM S. S#is THIA 2 B KOJIHYECTBE
IIPUMEPHO 2x10° KOE. B Teuenue cemu nHeil mocie 3apaxKeHUs KUBOTHBIX
OCMAaTpHUBaJIM HA TPU3HAKY 3a00JIeBaHUsI, BbI3BAHHOTO S. suis. JKXUBOTHBIX,
HaWJIEHHBIX MEPTBBIMHU HJIH KOTOPbBIE NOJIKHBI OBUTH OBITH MOABEPTHYTH 3BTAHA3UH
nepes BbIOBIBAHUEM M3 UCTIBITAHUS MO MPUYMHAM, CBSI3aHHBIM C OJIaromnosydyuem
JKUBOTHBIX, TOAABEPTaIH BCKPbITHIO. Ha ¢urype mokasan npoueHT KUBOTHBIX,
KOTOpPbIE YMEPJIU FIIH ObUTH YMEPIIBJIEHBI TOCIE 3apaskeHusl (CMEPTHOCTB).

DOUTI'. 17. Bakuuuanusa ceudeil mrammom AFolT (CSB140425) u 3amura mnocJie

3apakeHusi ¢ S. suis Tun 2. CBUHbY ObLIU BaKIUHUPOBaHbI B AeHb 1 u 21 AFolT
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mrammoM (CBS 140425). Ha 36-i1 neHb >KMBOTHBIX 3apakajid BHYTPUOPIOMWHUHHO (ip)
BUPYJIEHTHBIM U30JISITOM S. S#is THUIA 2 B KOJIUYECTBE IPUMEPHO 2x10° KOE. B
Te4YeHHEe CEMU AHEH Mocje 3apake€Hus )KMBOTHBIX OCMATPUBAJIN HA MPU3HAKHU
3aboneBaHus, BbI3BAHHOTO S. suis. JXUBOTHBIX, HAWIEHHBIX MEPTBBIMH WJIH KOTOpPBIE
AOJDKHBI OBITN OBITH MOABEPTHYTHI 3BTAHA3UHU Mepell BBIOBIBAHNEM U3 UCIIBITAHUS O
NPUYMHAM, CBSI3aHHBIM C 0JIaromnojy4neM KUBOTHBIX, MOABEPraiu BCKpbeITHiO. Ha
¢urype nmokasaH NpOLEHT JKUBOTHBIX, KOTOPbIE YMEPJU HJIH ObLIH YMEPLIBICHBI
nocJje 3apakeHusi (CMEPTHOCTB).

HOAPOBHOE OIIMCAHUWE U3OBPETEHU .

Q01acTh NPUMEHEHUS.

Panee MBI HCMONB30BAJIN CTPATErHI0 KOMIIJIEMEHTALIMHU JJIsl BBISIBJIEHUS HOBBIX
($aKTOpPOB BUPYJIEHTHOCTH, KOTOPbIE MOTYT CIIYKUTh KAHAUAATAMH /ISl BAKIIUHBI.
Hcnonp3yst 3Ty cTpaTeruto, ObUT CO3[1aH TUIEPBUPYIEHTHBIN U30msT S. suis (S735-
pCOM1-V[10]), KOTOpBIi BHI3BIBAET TSKEJBIH TOKCUUECKUN IIOKOTOAOOHBINH CHHIPOM
y MOPOCAT nmocie NHPEKUNPOBAHUS, MPUBOAAIUI K CMEPTH B TeUeHHE 24 4acOB MOCIe
3apakenus [14]. S735-pCOM1-V[10] 6b11 BeiOpan 3 OUOIUOTEKHU KIJIOHOB,
NOJIYYE€HHBIX U3 cnaboBupyleHTHOro n3omsata (S735) ceporuna 2, nocie
tpancopmanuu muazmuguoit JIHK, Beigenennoit u3 npumeprno 30000 oObesMHEHHBIX
KJIOHOB, HECYIUX CJIy4aliHO KJIOHUpOBaHHbIe pparmenTsl reHomHol JJTHK u3
BUPYJEHTHOTO H30JsATa ceporuna 2 (mramm 10). U30a4Thl C MOBBILIEHHOM
BUPYJICHTHOCTBIO OTOMpaNu MyTeM HHOHUIMPOBAHUS NOPOCAT mTammom S735,
coAepKAIIUM TUIA3MUAHYI0 OUOIMOTEeKY reHOMHBIX pparmMeHToB u3 mrtamma 10. Ogun
npeobnagarmuil KJIOH, BhIACISHHBIN U3 3aPa’KEHHBIX MOPOCST, CONEpPIKal TeHOMHBIH
¢dbparmeHT pazmepom 3 T.1.H. u3 mramma 10, obo3nauennoro V[10], u B
NOCENYIOIMHUX 3KCIEPUMEHTAX Ha KUBOTHBIX OBLIO MPOAEMOHCTPUPOBAHO, YTO OH
sBIsAETCS runepBupyideHTHbIM. V[10] conep:kan HEMOJHYIO OTKPBITYIO PaMKy
cuutbiBanusa (ORF), ¢ mocnenyromumu neyms reHamu (orf2 u folC) B cTpykType
omepoHa, a Takxe Bropas HenosHass ORF. [Ipeanonaras, 4To TOIBKO
nonropasmepHble ORF MoryT cmocoOcTBOBaTh THIEPBUPYICHTHOCTH 3TOT'O U30JISITA,
MBI IOMIOJIHUTEBHO oxapakrepuszoBanu orf2-folC-onepon. Ilepsass ORF B onmepoHe He
MOKeT ObITh aHHOTHpPOBaHa U obo3HaueHa kak orf2, Bropas ORF B onmepoHe mokasaia
TOMOJIOTHIO C T€HOM, KOANPYIO UM nodudonunnonurnyramarcuatasy (£0lC). Jror
OTIEPOH MPUCYTCTBOBAJ BO BCEX CEPOTHUIAX S. Swis, BKIOYAS POAUTENbCKUN MTAMM

S735. Iltamm S735 ¢ HU3KOHN BUPYJIEHTHOCTBIO COAEPIKAI HECKOJIBKO



10

15

20

25

30

18

ONHOHYKJIEOTHAHBIX nmonuMopdusMoB (SNP) B orf2-folC n Hexonupyomux odnacTix
no cpaBHeHHIO co mraMMoM 10. O6a reHa onepoHa, KOTOPbIE MOBBIIIAOT
BUPYJIEHTHOCTb, MOTYT OBITh IpeANnoJaraeMbiMu (aKTOPpaMH BUPYJIEHTHOCTH U, €CIIH
3TO TaK, MOTYT OBITh NMPEANOoIaraéMbIMU KAaHAUAATAMHU JUJIS BAKIIMHbBI. MBI
ucciaenoBainu 1) BbI3BaHa JIM THIIEPBUPYIEHTHOCTH 0rf2-folC-onepona orf2 unu folC,
Wi 000uMH, U 2) BIUSET JU OAHOHYKJICOTUIHUN MOJIUMOP(PHU3M B IPOMOTOPHOM

obnactu orf2-folC-onepoHa Ha BUPYJIEHTHOCTD.

MATEPHUAJIbI U METOJIbI

BaKTeDI/IaHbeIe NITAMMBI U TIJA3MHUbI

S. suis nzonsTel Beipamusaiu B OynboHe Tonna-I'esurra (Okcdopa, JlonaoH,
BenukoOpuTaHus) U BbICEBAJIN HA YAIIKH C KOTYMOUNHCKUM KPOBSIHBIM arapom
(Okcdopn), conepxkamum 6 % (006./06.) kposu nomanau. Escherichia coli Beipamusanu
B OynpoHe Jlypusi u BeiceBaiu Ha yamku ¢ OyiapoHoM Jlypus, cogepxamum 1,5 %
(mac./00.) arapa. [Ipu HEoOXogUMOCTH AOOABIISIIN SPUTOMHUIIMH B KOJIHYECTBE | MKT
v gas S. suis u B xommaecte 200 Mxr M gus E. coli. Iltamwm S. suis S735 ¢
BBEJEHHON MIAa3MUION, COAepIKallel TeHOMHBINA pparMeHT pasMepoMm 3 T.ILH.,
nony4deHHbIi u3 mramma 10 (S735-pCOM1-V[10]), u npyroit mramm S. suis,
UCIIOJIb3yEeMbI€ B 3TOM HCCIIENOBAaHUH, ObLTH paHee onucaHsl [14] (PUI. 1).

Ipumep 1. Kommuemenranus mramma S. suis S735.

B mramm S735 Obina BBeneHa miasmuna pCOMI1, coneprkamias OqHy U3 IBYX
ORF B onepone V[10] (t.e. orf2[10] unu folC[10]), KOTOpBIM IpeAIIeCTBOBANIA
npeanojaraeMasi IpOMOTOpPHAsl 00JIaCTh OnepoHa u3 mramma 10 unu miasmuaa
pCOMI1, conepskammas orf2, u poACTBEHHbIN TpoMoTop u3 mramma S735 (orf2[S735]),
pacriokeHHbIi B oOpatrHOM HampaieHuu (OUI. 1). JIng KOHCTpyHpOBaHUS STHX
1a3Muz ObUTH pa3paboTaHbl MpaiiMepsl ¢ CAlTaMU PECTPUKIIUU ISl aMIUTH(UK AN
orf2[10] wnm orf2[S735] (comE1l — comE?2), fo/C[10] (comE4 — comE6) unu obnacts
npomoTtopa onepoHa (comE1 — comE3) (Tabnuna 1). [Tonyyennsie npoaykter ITLP
orf2[10] u orf2[S735] ObLau pa3pe3aHbl ¢ UCMOTb30BAHHEM (PEPMEHTOB PECTPUKIIUU
Sacl u BamHI, knoruposansl B pKUN19 [15], u paspe3ansl Temu xe pepMeHTaAMHU
PECTPUKIUU C Tochenymum kaonuposanueM B pCOMI, ¢ nmonyuenuem pCOMI -
orf2[10] m pCOM1-0rf2[S735], coorBercTBenHo. III{P-ammnnukon folC[10] 61
paspesaH ¢ ucnoybzoBanueMm pepmenton pectpukuuu Smal u BamHI u knonuposan B
pKUN19, pa3pe3anHyro ¢ moMOLIbIO TexX ke pepmeHToB pectpukiuu. IIpoaykt IILP,

coxepskamuii mpoMoTopHyto obnacte V[10], Ob1n knoHupoBan nepen folC[10]
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ucnoyb3ys ¢pepmeHTol pectpukuuu Sacl m Smal. BrnocnencTsuu noiaHbli GparMeHT
npomortopa V[10] — folC[10] 611 Beipe3an u3 pKUN19 ¢ nomompto Sacl u BamHI u
kinoHuposaH B pCOMI paspesanHHyIo TeMH ke pepMeHTaMU PECTPUKIIUH, C
nonyyeHueM pCOM1-fo/C[10]. UToOrl MOATBEPAUTH, YTO MPOAYKT CIAHUSHUS
npomoTtopa—fo/C[10] TpaHCKpUOMPOBAIHN, TPAHCKPUNILIUIO/TPAHCIALMIO i1 Vitro
TPOBOIMIIH C HCIOIB30BAHUEM * S-METHOHHHA. Bbin 06HapykeH deTkuii 631,
mMosiekyJisspHO# Macchl FolC (46,8 k/la), 4TO IEMOHCTPUPYET, YTO MPOAYKT CIUSHUS
MOXKeT OBITh 3KCIpeccupoBaH u Tpancauposan (PUI. 2). Bce nina3Munsl BBOAUIU B
mramm S. suis S735 nyrem snextponopanuu. K tomy xxe, pCOM1-V[10] BBeaunu B
aBupyJeHTHbIN mTaMMm T15 ceporuna 2 nytem snexTponopaunuu ¢ noaydenuemT 15-
pCOM1-V][10].

IIpumep 2. 3KCH€DI/IM6HTaJ'IbHO€ 3apaxXeHue TDaHCd)I/ILII/IDOBaHHbIMI/I HN30JIATAMMU .

DKCMEepUMEHTAJIbHOE 3apakKeHUE MOPOCAT-THOTOOMOHTOB, POKIAEHHBIX C
MOMOUIBIO KecapeBa CEUeHUs, MPOBOAUIIH, Kak onucaHo panee [14]. Jlo 3apaxenus
MOATBEPIKAAJICS CTATyC THOTOOMOHTOB MOPOCSAT MYyTEM MTOCEBAa Ma3KOB C MUHIAJINUH Ha
YJaITKH ¢ KOJIYMOMHCKHUM KPOBSIHBIM arapom, cojepskamum 6 % JomaauHoi KpOBH.
Kpatko, 4 unu 5 ogHOHENENbHBIX CBUHEN-THOTOOMOHTOB OBbLIN 3apa’keHbl
BHyTpuBeHHO 10° KonoHneobpasyromumu exununamu (KOE) S. suis, a 3aTem um
HEMEUJIEHHO NepopainbHO BBOAWIU 40 Mr Kr™' Macchl Tena SPUTOMULIAHA
(apuromunuH-creapar, 366ort b.B., AMcrensen, Hunepnaunasl) asa pasa B AeHb,
4TOOBI MOAAEPKUBATh H30UpaTEIbHOE NAaBJICHUE HA U30JIATHI S. Suis, HECyIHe
mazmuabl pCOM. 3apakeHHBIX CBUHEH MOJABEPrajd MOHUTOPHUHTY JBa pa3a B JI€Hb
Ha MpeaMeT KIMHUYECKUX MPU3HAKOB M Opajii Ma3Ku C MUHAAJIUH IS
OakTepuonornyeckoro aHaiauza. CBUHbYM MOABEPTANNCH SBTAHA3MHU, KOT/IA § HUX
HaOII0aTNCh KIMHIYECKUEe MPU3HAKU apPTPUTA, MEHUHTHTA UJIA CETICHCA TTOCTIe
3apakenus S. suis. O0pa3usl Tkane [IHC, cepo3Hoit 000109KkHu U CyCTaBOB codupaiu
BO BpeMsI BCKPBITHSI, TOMOT€HU3UPOBAIH U ONPENesIIN KOJIHIECTBO OaKTEepUaIbHBIX
KJIETOK MyTE€M MOCEBa CEPUNUHBIX Pa3BEACHHUI HA YAIIKU C KOJYMOUHCKUM KPOBSHBIM
arapom, cojepxxauum 6 % gomaauHoON KpoBU U 1 MKr M sputoMuiiuHa. UToOBI
UMETb BO3MOXKHOCTb CPAaBHUBATh PE3YJbTAaThl PA3JIMYHbIX SKCIEPUMEHTOB Ha
JKUBOTHBIX, BKJIIOUEHHBIX B JaHHBII TOKYMEHT, AJs BCEX HKCIIEPUMEHTOB Ha
KUBOTHBIX TIPUMEHSIJIN PABHOMEPHYIO OLIEHKY HeCleu(pUIecKuX U crennupruiecKnx
cumnromoB. Hecnienuduueckre CHMOTOMBI BKJIIOYAIU B c€0s OTCYTCTBUE allleTUTA U

Jernpeccuro, KoTopble Oblu oueHeHsl kak 0 (Her), kak 0,5 (yMepeHHOE OTCYTCTBUE
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amnmneTuTa/ Aenpeccus) Ui kak | (CUIbHOE OTCYTCTBUE AIMeTUTa/ Jenpeccusi).
Cnenuduyeckne CUMITOMBI BKIIOYAIH XPOMOTY, CUMIITOMBI LIEHTPAJIbHON HEPBHOU
cuctemsl (IIHC) (nBurarenpHbie pacCTPONCTBA, TAKHE KaK €372 Ha BEJIIOCUIIEAE HIIH
XOXJI€HHUE MO KPYTy; OMUCTOTOHYC;, HUCTArM), a TakKe MPUIIOAHSATBIE BOJOCHI,
BBITHYTYIO CIUHY (K1} 03) U IPOXKb, TOCKOJIbKY BCE 3TO CUMITOMBI CEICHCA WU
cepo3uTta. Ha ocHOBaHMM 3THX OCMOTPOB OBIIN PACCUNUTAHBI KIMHUYECKHE MTOKA3ATENH
NyTeM JIeJICHUs YUCJIa OCMOTPOB, B KOTOPBIX HaOMOAAINUCh ClIeU(DUIECKUEe HITH
HecnenupuyecKkue CUMITOMBI, Ha 001ee KOJIMYECTBO OCMOTPOB IO 3TOMY MapameTpy.
DTOT mapaMmeTp MpeacTaBsieT cOOO0H MPOIEHT OCMOTPOB, B KOTOPBIX HAOJIOIAINCh
crenupuIecKkue Uin Hecnequpuueckne CUMITOMBI. AHAJIOTHYHBIN MOAX0A ObLI
NPUHAT AJs nokasartens «MHaekca nuxopankuy. Jluxopanka onpenensnach Kak
temnepatypa teaa > 40 °C. ITokazarenp «CpenHee KOIUUECTBO JHEH A0 CMEPTHY
HCIIOJIb30BAJIOCh B KAYECTBE MapaMeTpa BBDKUBAHHS. XOTs KUBOTHbIE ObUTH
yMEpLIBJIEHBI MOCIE TOCTHKEHNS] TYMaHHBIX KOHEUHBIX Touek skcnepumenTa (HEP),
BpeMsi MEXAY 3apaxeHneM u noctuxkenueM HEP Bce eme cBUAETENbCTBYET O CTENEHHU
TsokecTH HHQexknnu. OH pacCUNThIBAETCS MYTEM YCPEAHEHHS MOKa3aTeNsl BbKUBAHUS
B HSIX OT 3apa’k€Husi 10 CMEpPTH.

DKCMEPUMEHTHI Ha ’KUBOTHBIX cO mrtammoMm CBS 140425 npoBoaunucs B
noMmewmeHussx LlenTpanbHOro BeTepuHapHOro uHeTuTtyTa Barenunrena YP, Jlenucran,
Hunepnanne! (HpiHe buoserepunapHbix uccnenosanuit Barenunarena (WBVR)) u
OBl OKOOPEHBI ITHYECKUM KOMUTETOM L[eHTpanbHOr0 BETEpHHAPHOTO HHCTUTYTA
Barenunrena YP, Jlenucran, Huaepnanabl, B COOTBETCTBUU € MOJUIAHACKUM 3aKOHOM
00 skcnepuMeHTax Ha *KUBOTHBIX (Ne 809.47126.04/00/01 u Ne 870.47126.04/01/01).
DKcnepuMeHTHhI Ha )KUBOTHBIX cO mTamMmaMu CBS 140425 u 143192 Obutn Takske
BBIMTOJIHEHBI B COOTBETCTBUU C 3akOHOM CIIIA 00 skcnepuMeHTax Ha )KUBOTHBIX.

Cratuctudeckuil aHajiu3 ObLUT BBIMTOJHEH MO KIMHUYECKHUM MOKA3aTeNIsIM TPy
(MHOEeKC MUXopanky, cnenuuyecKrne CUMITOMBI U HecieHu(puIecKue CUMITOMBI) €
HCIIOJNIb30BaHUEM HemapameTpuueckoro kpurepus Kpackena-Yonnuca, nocKkoJibKy He
OBLIIO OMHOPOAHOCTH AUCIEPCHU MEXAY rpynnaMu. B mocneayrmux aHaau3ax Bce
I'PYIIBI CPABHUBAIH MOMAPHO C KOHTpOJbHOH rpynmnoi (S735-pCOM1) no Bcem Tpem
napameTtpam, ucnoyp3ys U-tectel ManHa-YuTHU. Pa3znuuus cuutanauch
CTATHUCTUYECKH 3HAYUMBIMH NIpHU p <0,05. PacueTsl OblIN BBHIMOJTHEHBI C

ucronb3osauuem SPSS 19 (MBM, Hero-Hopk, CIIIA).



10

15

20

25

30

21

IIpumep 3. DxcnepumentajgbHoe 3apaxenue mramMmmoM 10AfolT (CBS 140425),

SKCOEPUMEHT 1.

JlecsaTb 4eThIpeXHeAeNbHBIX TOPOCAT COAEPKAIU B TOMEIEHUH ISl )KUBOTHBIX
CVI B aByx rpymnmnax mo msiTh )XMBOTHBIX. [TopocsiTa umMenn cBOOOAHBIN NOCTYH K
KOpMY U MpecHOH BoAe. B TeueHue BCero 3KkCnepuMeHTa )KUBOTHbBIEC MOJIYYall TEIJIO
U Urposoi mMatepuai. Ilepen Ha4alIoOM 3KCNEPUMEHTAa MAa3KU C MUHJAJIUH Y TOPOCAT
NMOABEPraii CKPUHUHTY ¢ moMolnbio ITIP Ha konmoHusanuio S. suis ceporumna 2.
Toawsko IMI[P-oTpunaTenbHbie TOPOCITA OBLIH BKJIFOUEHBI B SKCIIepUMeHT. Uepes
IeCSTh THEH )KUBOTHbIE ObUTH 3apa’keHbl BHYTPUBEHHO IITAMMOM AUKOTO THHa 10 B
xomuuectse 1,1-10° KOE unu MyranTHbIM mTammoM 10AfolT B konmuectse 9,2 10°
KOE B sipemnyto Beny. Jlo 3apakeHus mokaszatenu 0a3ajibHON TeMIIEpaTyphl y
MOPOCSAT €XXEeJHEBHO KOHTPOJUPOBaIU B TeueHue Tpex aHeil. Kposb ¢ D/ITA
cobupanu 10 3apakeHus, YTOOBI MOJYYUTb 00pa3Ibl MJIA3MBI IIEpE] 3apakKeHUeM, a
taxke O0azanpHble ypoBHU NelikonuToB (WBC). 3apakeHHbIe CBUHBHU MMOJBEPTAIUCH
MOHUTOPHUHTIY MO KIMHUYECKUM NpU3HAKaM Tpu pas3a B aeHb B 20:00, 3:00 n 9:00. K
Hecrneu(pUIecKUM CUMIITOMaM OTHOCHJIUCH OTCYTCTBHE AMIMETUTA U NETPECCUS], B TO
BpeMsl Kak crienu(uIecKkue CAMIITOMBI BKJIFOUAJIN XPOMOTY, CUMIITOMBI IEHTPAJIbHON
HepBHOI cucteMmsl (LIHC) (nBurarenapHble paccTpoOCTBA, TAKUE KAaK €3/1a Ha
BEJIOCUTIE/I€ WIIH XOXKJI€HHE 0 KPYT'y, OMUCTOTOHYC, HUCTArM), a TakXe MPUIOAHATHIE
BOJIOCHI, BBITHYTYIO CNHHY (KH(}O3) U ApOKb, TOCKOIBKY BCE 3TO CHUMITOMBI CENCUca
wiu ceposuta. CoOupanu Ma3ku ¢ MUHIAJIUH U (eKaTbHbIe Ma3KH €KEIHEBHO IS
OakTepuosiorudeckoro aHanusa. Kpob codupanu exeaTHeBHO s
0aKTEPUOJIOTHYECKOTO aHAIN3a, MOACYeTa JIEHKOUUTOB 1 cOopa miua3mbl. CBUHBH
NOABEPTaINCh IBTAHA3HMH, KOT/Ia Y HUX HAONIOAANNCh KIMHUYECKHE TPU3HAKH
apTpuUTa, MEHHHTUTA HJIU CEICUca Nocie 3apakeHus S. suis. [Ipu BCKpbITUH
BHYTPEHHUE OpPraHbl (IIOYKH, IEYCHb, CEIe3eHKA, OPIOIINHA U TIEPUKAPA) MTOABEPTaIH
0aKTEPUOJIOTHYECKOMY CKPUHUHTY HA S. Suis MyTEeM MOCEeBa Ha YAILIKH C
KOJYMOUMCKIM KPOBSHBIM arapom, copepxkamum 6 % nomanuaoii kposu. Oprassl,
KOTOpPbIE ObLITM MaKPOCKOMUYECKH 3aTPOHYTHI S. suis, HaIIpIMep, THOMHbIE CYCTaBBbI,
NepUKapAUT WU NEPUTOHUT, BBICEBAIN B CEPUITHOM pa3BeeHUU [ ONpeaeeHus
OakrepuanbHOi Harpy3ku. OOpa3ubl TKaHEeH 3TUX OPraHoB (UKCUPOBAIU B
dbopmanuHe 08 TUCTOJOTHYECKOTO UCCIEOBAHUA. JKCIIEPUMEHT Ha )KHBOTHBIX OBLI

0100peH 3THYECKUM KOMUTETOM LIeHTpanbHOro BETEpUHAPHOTO HHCTUTYTA
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Barenunrena YP, Jlenucran, Huaepnanael, B COOTBETCTBUH € FOJUIAHACKUM 3aKOHOM
00 sKCcIepuMeHTax Ha KUBOTHBIX (#2014011).

IIpumep 4. DxcnepumentajgprHoe 3apaxedue mramMmmoM 10AfolT (CBS 140425),

JKCOEPUMEHT 2.

Bo BTOpOM 3KCIIEpUMEHTE UCMONB30BANTUCH MOPOCSATA KOMMEPUYECKOM MOPOBI B
BO3pacte npuMepHo 3 Hexenu. Ilopocara He ObUIM BaKIIMHUPOBAHBI IPOTUB S. SULS,
Opuu monyuensl 3 PRRSV-orpunatensHOro crana, HUKOraa He MOJIyYalln
JI€KapCTBEHHOr0 KOpMa U IMPU perucTpaliy UMeNIu OTPULATeIbHBINH Ma30K C
MUHAAJTUH Ha S. suis ceporuna 2 ¢ momouibto ITI[P. O6pabarsiBaembie rpymmsl (mo 10
MOPOCST B KAXKAOH) CONEPIKANHUCh OTAENbHO. JKHBOTHBIE ObUTH 3apa’keHbl
BHyTpuBeHHO 3,48E+07 KOE mramma aukoro tuna 10 unu 1,45E+07 mytanTHOTrO
mramma 10Afol/7T. JKUBOTHBIX OCMaTpUBAIN OAWH pa3 B A€Hb HA HaJINYUE
KJIMHUYECKUX MPU3HAKOB 3a00JIeBaHUsI, aCCOLMUPOBAHHOTO ¢ S. suis (Hampumep,
NOBBILIEHHE TEMIIEPATYPhI TEJIa, XPOMOTA M MI3MEHEHHUS B MOBEJCHUHN) B TCUCHUE 7
nHel. JIFoOble )KUBOTHBIE, UMEIOINNE KINHUYECKNE TPU3HAKH, KOTOPbIE€ TOCTHUIJIH
I'YMaHHBIX KOHEYHBIX TOYEK 3KcrepuMenTa (Hanpumep, cumnromsl LTHC,
U3HYPHUTEIbHAS XPOMOTA), OBIIM YMEPIIBIEHBI, YTOOBI MUHUMH3UPOBATH CTPAAHUS.
VY ChINNEHHBIX )KUBOTHBIX BCKPbIBAJIU AJISl BbIABIECHUS NOPAXKEHUI, THTUYHO
CBSI3aHHBIX C 3a00J€BaHNUEM, BBI3BAHHBIM S. suis. JKUBOTHBIE, NOKUBIINE 1O KOHIA
nepuona HaOMoAeHUs, OBUIH TaKXKe YMEPILIBJICHBI U BCKPBITHI.

ITpumep Sa. Bakuunanus csubel mrammoM AFol72 (CBS 143192) u 3ammura

nocJje 3apaxkeHnus S. suis Tuna 2. MccnenoBanue NpoOBOIUIOCH HA CBUHBSX

KOMMEPYECKOH MOPOAbl, B A€Hb NEPBOI BAKLIMHALIMN CBUHBU ObLIH B Bo3pacte 21 + 7
nHel. JXuBOTHBIE, KOTOPBIX HE BAKIIUHUPOBAJIHU MPOTHB . SUIS, C OTPULIATEIbHBIMH
Ma3kaMu ¢ MUHAIUH Ha S. suis Tuna 2 no I1LP, PRRSV-oTrpunarensarie mo
CepOoJIOTHH, ObUIH MOTOMCTBOM CBHHOMATOK, Y KOTOPBIX Ma30K ¢ MUHIAJIHH ObLI
OTpHULATENbHBIM Ha S. suis Tuna 2 no ITL[P. I'pynnbl nccnenoBaHus, MyTH U JO3BI
BaKLMHALMK, THU BaKLMHALUH, & TAK)KE A€Hb U NyTh 3apakeHus ykazaHbl B Tabnuie
6. Ucnonb3yembie cpeanl onucanbl B Tabnuie 7.

Ha 34-i1 neHp y Bcex )XKMBOTHBIX ObIIN COOpaHBbI Ma3KH KPOBU U MAa3KH C
MUHJIQJINH, a 3aT€M JKUBOTHBIE CTPOTOr0 KOHTPOJISI OBLIH NMEepeMEIeHbl B OTACIbHOE
NOMEIIeHNE C OTAENbHON Mmojavyell BO3AyXa, B TO BpeMs KaK BCE APYTrHUe IPyNIbl ObIIn
obbennHensl. Ha 35-1 neHb )KMBOTHBIX 3apa’kalii BHYTPUOPIOMUHHO (ip)

BUPYJIEHTHBIM U30JISITOM S. S#is TUINA 2 B KOJIUYECTBE IPUMEPHO 2x10° KOE.
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B Teuenne cemu nHeH mnocie 3apakeHUus KUBOTHBIX OCMATPUBAJIU HA NMPU3HAKU
3a0oneBaHus, BI3BAHHOTO S. suis. JKUBOTHBIX, HAliIEHHBIX MEPTBBIMH UJIU KOTOPBIE
TOJKHBI OBITH OBITH NOABEPTHYTHI 3BTAHA3MU Nepea BbIObIBAHUEM U3 UCIIBITAHUSA 11O
NPUYMHAM, CBSI3aHHBIM C 0JIaromnojydneM XXKUBOTHBIX, TOABEPTall BCKPBITHIO. Bo
BpeMsl BCKPBITHS )KMBOTHBIX OLIEHMBAJHU 10 MAKPOCKOMUYECKUM MPU3HAKAM, OOBIUHO
CBsI3aHHBIM ¢ 3a0osieBaHueM, BbI3BaHHbIM S. suis u [IIHC (To ecTh Mo3r), u cobupanu
o0Opasubl cycTaBoB. BhIOBIBIINME U3 HCTIBITAHKS BCE OCTABIIHMECS JKMBOTHBIE OBLIH
yMEpPLIBJIECHBI, BCKPBITHI U 00pa3Lbl ObLIN COOpaHBHI.

[TpuroToBieHne BakUHMH U mianebo ykaszansl B Tabmume 7.

[IpuroToBiieHHEe KOHTPOJBHOTO MaTepuana ykazaHo B Tabmure 8.

Baknunanus mytantom S. suis AFoll cHu3nna KOIUYECTBO JKUBOTHBIX, KOTOPBIE
yMEPJIU HIJIH JOJKHBI ObLIA OBITH MOABEPTHYTHI 3BTAHA3UHU 11O COOOPAKEHUAM
Oyaromnosy4yus )KUBOTHBIX B TEUEHUE MEPUOAa HAOIIOJEHUS TOCIIe 3apaKeHHs (CM.
Tabnuny 9 u @urypy 16). Kpome toro, Bakuunauusi 4FolT yMmeHbIINIIa TIPOSIBIICHUS
TSKEJION XPOMOTHI (TO €CTh KOJIMYECTBA KUBOTHBIX, KOTOPBIE HE MOTYT CTOSITh WJIM HE
XOTSAT CTOSITh), & TAK)KE MPOSBIECHNUE AlMaTUH, TP KOTOPOH KUBOTHBIE MPOSBISAIN
OYeHb OrPaHUYEHHBIH HHTEpeC K okpyxaromeii cpene (cMm. Tabnumer 10 u 11).

Bo BpeMs BCKpBITHS NMPU3HAKH BOCMAJEHUS B TOJIOBHOM MO3re, HA KOTOpbIE
yKa3bIBaeT NpUCYTCTBUE GUOPUHA U/UIIH KUIKOCTH, pexke HAOII0AaNNCh Y )KUBOTHBIX,
BaKLMHUPOBAHHBIX AF0lT, 1O CpaBHEHHIO C OTPULIATEIbHBIMH KOHTPOJISIMHU (CM.
Tabnuny 12).

Wzonst 3apakenus S. suis peske oOHapykuBajau B 00pa3iax roJJOBHOTO MO3Ta U
CYyCTaBOB, COOpaHHBIX MPHU BCKPBITUHU Y JKUBOTHBIX, BAKIIUHUPOBAHHBIX LITAMMOM
AFolT, no cpaBHEHHUIO C OTpUIATENbHBIMU KOHTpOJsiMU (cM. Tabnuuer 13 u 14).

Ilpumep 56. Bakuunauus ceunei mrammoM 10AfolT (CBS 140425) u 3amura

ocJie 3apakeHus S. suis Tun 2.

Hccnenosanue NpoBOAUIOCH HA CBUHBSIX KOMMEPUYECKONW MOPOABL, B Bo3pacTe 21
+/- 5 nHel Ha NeHb nepBOW BaKUHALUU. JKUBOTHBIE, KOTOPBIX HE BAKIIUHUPOBAIHU
npOTUB S. Suis, C OTPULIATENbHBIMA Ma3KaMU C MUHIAIUH Ha S. suis Tuna 2 no [P,
PRRSV-orpunarenpHble O CEPOJIOTUH, OBLIN MOTOMCTBOM CBHHOMATOK, Y KOTOPBIX
Ma30K C MUHAAQIUH OB OTpULATENbHBIM Ha S. suis Tuna 2 no [ILP. I'pynmer
UCCIIEIOBAHHUS], KOJMYECTBO JKUBOTHBIX/TPYIa HA MOMEHT Hadaja UCCIEeIOBaHMUS,
7034 BAKUMHALWUKU, IHA BAKLUMHALWHU, NyTh BAKUWHALWUH, 1€Hb 3aPa’KCHUSA U NyTh

3apakeHus yka3anbl B TaOnuie 15.
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Ha 35-i1 neHp y Bcex )XKMBOTHBIX ObIIN COOpaHbl Ma3KH KPOBH U Ma3KH C
MHHJAJIUH, & )KUBOTHBIX CTPOrOro KOHTPOJ yMepwBiasaau. Ha 36-i AeHb KUBOTHBIX
3apa’kaji BHYTPUOPIOMMUHHO (1p) BUPYJIEHTHBIM H30JATOM S. sSuis TUNA 2 B
xonnuectse npumepro 2x10° KOE.

B TeueHue cemu gHeN nocie 3apak€HUs )KMBOTHBIX OCMATPHUBAJIU HA MPU3HAKHU
3aboseBaHus, BbI3BAHHOTO S. suis. JKXUBOTHBIX, HAMIEHHBIX MEPTBBIMH WJIN KOTOPBIE
IOOJIKHBI ObLTA OBITh TOABEPTHYTHI SBTAHA3HH MEepPea BHIOBIBAHUEM U3 UCIBITAHUS 11O
NPUYUHAM, CBSI3AHHBIM C OJIArOMOJy4YHeM XKUBOTHBIX, TOABEPTal BCKPbITHIO. Bo
BpPEMsl BCKPBITHS JKUBOTHBIX OLEHHBAJIH MO MAKPOCKOTUYECKUM MPU3HAKAM, OOBIUHO
CBSI3aHHBIM C 3a00JieBaHUEM, BBI3BAHHBIM S. suis, u codupanu obpasusl [ITHC.
BriObIBIIME U3 UCTIBITAHHS BCE OCTABLINECS JKMBOTHBIC OBLIN YMEPIIBIEHBI, BCKPBITHI
u 00pa3ubl OpLTH COOpaHBI.

[IpuroToBneHne BakUUHBI U Mianedo ykaszanel B Tabnune 16. [Ipurorosnenue
3apakeHHOTO MaTepuana ykasano B Tabnwuie 17.

MytanTt S. suis FolT ymeHbIan KOJIMYECTBO JKUBOTHBIX, MPOSIBJISIOMIAX XPOMOTY
MOCJIe 3apa’keHusl, KOJUUECTBO KUBOTHBIX, NPOABIAKIINX HEHOPMAJbHOE IOBEACHHE
(T.e. mempeccHio, KOMY) MOCJIe 3apaKeHUs, a TAKKe KOJUIYECTBO JKUBOTHBIX, KOTOPbIE
yMEpJIU WIIN JOJDKHBI ObLIM OBITH MOABEPTHYTHI 3BTAHA3UU 110 MPUINHAM
OyaromnoJsiy4uus )KUBOTHBIX B NepHOA HaOMoneHus nocie 3apaxkenus (cm. Tabnuiy 18,
19 u 20 u @urypy 17).

VY BBIOBIBIIHMX U3 UCMBITAHUS (T.€. HA 7-i A€HDb MOCJE 3apa’KeHUs WM MOCIe
yAaJeHUsl U3 UCCIEOBAHUS B CBSA3U CO CMEPTBIO MJIM dBTaHa3UeH) )KUBOTHBIX ObLIH
oOHapyKeHbl OTKJIOHEHHUsI OT HOPMBI B MO3Te (Hanmpumep, GubpuH, )KUAKOCTH), a
TaK>Ke B rpyAHON nmojoctu (Hanpumep, GuOpuH, KUIKOCTb, 3aCTOH B JETKHX,
nHeBMOHHUs1). Kpowme Toro, Obliin coOpansr 00pa3ubl MO3ra st BOCCTAHOBJICHUS .
suis. PeaynpraThl yka3zanel B Tabnumax 21, 22 u 23.

IIpumep 6. Cunre3 k/IHK u konuuectBeHnnas I1IP.

IP-PB.

HBectu Hr PHK ucnons3osanu ansa cunresa k/IHK B peakuun, copepsxamen 25

HI MK CIydaiiHex mpaiimepos (Promega, Msaucon, Buckouncun, CIIIA), 10 MM
aHT® (Promega), 10 MM JTT (Invitrogen), 40 equaun naruoutopa PHKa3er RNAsin
(Promega)) u obpatHoi#i TparckpunTassl SuperScriptll (Invitrogen) B cooTBeTCTBHH C

UHCTPYKLUSIMU MPOU3BOIUTEI.
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Konnuecrsennas II1IP.

k/IHK pa3zBoaunu B 20 pa3 mis ananusza konudectseHuoi [ILP. [Ipaiimepsr Obutn
pa3zpaboTaHbl ¢ UCIIOJIB30BaHUEM IIpOrpaMMHOro obecnedyenust PrimerExpress
(ITpuknagubie 6uocucremsl, Pocrep Cutu, Kanudpopuus, CIIIA) (Tabnuua 1).
Kaxpnas peakuus comepxaia 12,5 nmonp npsimoro npaiimepa, 12,5 nmoas oOpaTHOTO
npaiimepa u mactep mukc s [IIP POWER SYBR Green (Ilpuknanssie
OmocucTeMbl) B COOTBETCTBHU C MHCTPYKUHUSIMU npou3BoauTessa. KonunuecTBeHHast
[TIIP Obu1a BeimosiHEHA ¢ ucnoyb3oBanueM ABI7500 (ITpuknagaeie 6nocucTeMBI).
IMporpammuoe obecneuenne GeNorm (GeNorm) ucmnoib30BagoCh AJsl ONPeEaeIeHUs
HanOoJee CTaOMIIBHO 3KCIIpeccupyeMbIx pedepeHCHbIX reHoB. [ns S. suis recA Obin
HauMeHee BaprabeIbHbIM MO SKCIPECcCUU 6 MOTEeHIHANIbHBIX peepeHCHBIX T€HOB
(bochorenuueparneruaporenassl (pgd), aueTun-koA auerunrpancdepassl (aca),
mutS, rnytamataeruaporesassl (gdh), kotopoie Oblau nporectupoBanbl. GeNorm
o0beINHSAET JaHHBIE SKCIIPECCUU B NMTOKA3aTelNb, IPEACTABIA0OIIEe CTAOUIBHOCTD
skcmpeccuu, rae 1 mpencrasnsier HanOosee cradbuibHbI reH. [Tokasarenn
CcTaOUNBHOCTH NS S. suis BappupoBanuch ot 1,667 nnsa gdh no 1,217 nns recA.
YpoBEHB 3KCNPECCUU 3TUX pedepeHCHBIX T€HOB U3MEPSIIN, YTOOBI KOHTPOJIHUPOBATH
usMmeHenus Beixoaa PHK u ycnosus PB-peakuuun. B xaxaplil HUKI KOJIUYE€CTBEHHOU
II11P BBOAMNIN KaTUOPOBOYHYIO KPUBYIO, COCTOSINYIO U3 BEKTOPA, COAEPIKAIIETO
KJIOHUpOBaHHbIN npoaykT ITLP rena-muimenu 3toit peakunu. KanubpoBouHas kpuas
cocrosuta u3 ceMu 10-KpaTHBIX pa3BeAeHUN KOHTPOJbHOTO BekTopa. Takum obpasom,
KaK YPOBE€Hb 3KCIIPECCHH LIEJIEBOTO I'€Ha, TaK U YPOBHHU SKCIPECCUU BHELITHUX
pedhepeHCHBIX T€HOB MOJKHO PacCYUTATh MO KaJIuOPOBOYHON KpuBOM. JJist ka0
peakuuu Boaa Obuta BKiIrOYeHa BMecTo KJJHK unu MaTpuusl B kKadecTse
OTPHULIATENIBHOTO KOHTPOJIsSl. AHaJIN3 NPOBOAUIICS C UCIOJIb30BAHUEM IPOrPAMMHOIO
obecneuenuss ABI7500 (IlpuknagHsie OHOCHCTEMBI).

AHaJIu3 MOCIENOBATEIbHOCTH.

Peakiiuu mociaenoBaTeabHOCTEN U aHAINU3 ObIIN BBITIOJTHEHBI C TOMOIIBIO
Baseclear (JIeiinen, Hunepnaumbr).

ITpumep 7. CaliT-HanmpaBJEeHHBLIH MyTareHes.

CaiiT-HanpaBIeHHBII MyTareHe3 OblI JOCTUTHYT C UCIOJNb30BaHUEM Habopa
caiiT-HanpasienHoro mytarenesa Quick-change II (Agilent Technologies, Jla
Jxonna, Kamugopuus, CIIIA) B COOTBETCTBUH C UHCTPYKIUAMH MPOU3BOJUTENS.

ITpaiimeps! aus TP Oblnu pazpaboTaHbl C MOMOLIBIO PUIATa€MOTO IPOTPAMMHOIO
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obecnieuenus (Agilent Technologies) (Tabnauua 1). Mcnons3ys mpaiimepsl t448a u
t488a aHTuCMBICIOBOH, Oblna ammnudunuposana miazmuga pCOM-orf2[S735], B
KOTOPYIO BBEJIH JKEJIaeMyI0 MYyTallMI0, KOTOpas 3aMeHu1a 0onacts -35
npeanosiaraeMoi mpoMoTopHo# obnactu orf2-folC-onepona S735 ot 5’-TGGTCA-3’
1o 5’-TGGACA-3’ (®UI'. 1). PeakunoHHYI0 cMeCh pa3pe3aiu ¢ UCTIOJIb30BaHUEM
Dpnl pns mHAKTUBALMU UCXOAHOTO MATPUYHOI'O BEKTOPA U 3aT€M TPaHC(HOPMHUPOBAIH
B komreTeHTHbIe KieTkn XL-1-blue (Invitrogen). UToObI HCKIIOUHUTH BO3MOXKHOCTD
BHeceHus1 omnOok TP B OCHOBHYIO Lienb BEKTOpaA, BCTaBKa miaasMunsl (0rf2[S735])
ObLa BbIIEJIEHA U3 MATPUYHOTO BEKTOpA IMOCIE pa3pe3aHus peCTPUKIIUOHHBIMH
depmentamu BamHI u Sacl u knonuposana B pCOM1, pazpe3aHHyO TEMH Xe
pectpuxTazamu. [lonydeHHYO MIa3MUAY BBOOUIN B H30JAT S. suis S735 myTem
3JEKTPONOPALIMH U OTOMpaNN TPAaHCPOPMAHTOB HA KOJYyMOHUIICKOM KPOBSIHOM arape,
coaepxamem 1 MKr M spuToMHIlMHA, ¢ togydyeHueM S735-pCOMI1-orf2 [S735]
[t488a]. CexBeHUpPOBaHHE UCIIONB30BAH I UCKIIOUYECHUS MpUCyTcTBUA omnbdok [T11P
B KOHEYHOM KOHCTPYKTE.

IIpumep 8. KoHcTpyuposanue Geika, cBssbiBaroero cyocerpar donara (foll),

HOKAyTHOI'O MyTaHTa S. suis.

W3orennsiii fo/l HOkKayTHBIH MyTaHT OB CKOHCTPYUPOBAH U3 mrtamma 10 nmyrem
paspymenus folT xacceroit ycroituuBocTu k cnektuHoMuiuay. pCOM1-V[10] [14]
paspazanu BamHI u nuruposanu B pazpesannyro BamHI nnazmuny pKUN, nonyuas
pKUN-V[10]. Ytobs! yaanuts 3'-uacts V[10], pKUN-V[10] pazpesanu Sphl, nocie
yero (parMeHT BeKTOpa OuMInaji u u guruposanu, noiay4das pKUN-V[10]*. pKUN-V
[10]* wacTuuno paspesanun Xmnl, pparMeHT JUHEHHOTO BEKTOpPA OUUINAJIH U
JUTUPOBANIN C TOMOLIBIO KACCEThl yCTOMYUBOCTH K CIIEKTUHOMUIIUHY C TYIbIM
koHuoM, noaydas pKUN-V [10]* - Spec®. Jlus koncTpyupoBanus myranta V[10]*-
Spec® ammndunuposanu ¢ momomsio TP ¢ ncnonbsosannem V735-fw u M13-rev.
Iponyxt ITLP ounmanu ¢ ucrnonb3zoBanueM Hadopa nisa ounctku TP (Qiagen).
Ounmennspiii npoaykT [IL[P Ob1n1 ncnonp30Ban A TpaHcHOpMaUU WTaMMa S. SUis
10 ucnone3ys ComS B kauecTBe MHAYKTOpPAa KOMIETEHIIMH, KaK ONUCAIU 3aKKapus U
ap. [16] anst uEAYKUHH TOMONOTHYHOHN pekomOuHanuu. TpancpopmanToB oTOUpamn
Ha Yalkax ¢ KOJyMOUMCKUM KPOBSIHBIM arapoMm, comepskamum 6 % (06./00.) kpoBu
nomanu u 100 Mkr M ciekTHHOMULHHA. [[BOHHBIE KPOCCHUHTOBEPHI ObILITN
npoBepensl ¢ nomombio TP u moaTeepxkaeHsl ¢ momoubio Cay3epH-O0I0TTHHTA.

UtoOB! UCKJIIOYUTH BO3MOXHOCTh BBEJJEHHUS TOUEUHBIX MyTalui, xpomocomuyto JTHK
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U30T€HHOr'0 HOKayTHOT'O MyTaHTa BBIAEISAIN U TpaHCcPopMupoBanu B mramMm 10.
CHoBa oTOMpanyu MyTaHTOB Ha YaLIKax ¢ KOJIYMOHIICKMM KPOBSHBIM arapom,
comepsxammum 6 % (06./06.) kpou momanu u 100 MKr M1 CIIEKTHHOMHIMHA, U
npoBOAUIU CKPUHHUHT ¢ momolnbto I[P, ¢ monyyenuem mramma 10Afol7T. Dtot
IPOTOTHUI PEKOMOMHAHTHOIO MYTaHTHOrO mwtamma A4Fol7 611 1enoOHUPOBaH Kak
«myTaHT Streptococcus suis AFolT CBS 140425» B Centraalbureau voor
Schimmelcultures anst neneit naTeHTHOW MPOIEAYPhl B COOTBETCTBHH ¢ PeriameHToM
bynanemrckoro gorosopa ot 19 asrycra 2015 r.

Ilpumep 9. deneunonusie MyTalThl Afol/7. He conepskaliye red VCTOMYUBOCTHU K

CIIEKTHHOMMUMIIMHY.

Taksxe ObLI CKOHCTPYHPOBAH AeJEUHOHHBIN MyTaHT AfolT, He comepKalmui reHa
YCTOWYHUBOCTH K CIEKTUHOMHIUHY. J{JIsI 3TOr0 UCMOJIb30BATN TEPMOUYBCTBUTEIBHBIH
yenHouHbIl BekTop pSETSs (Takamany 1., Ocaxu M. u Cekunzaku T. 2001 r.
ITnasmunaer 46: 140-148). I[Inazmuna pSETSs conepXuT 4yBCTBUTEIBHYIO K
TeMnepatrype oOacTh peIIMKaLul U MOKET penpoayuuposatbes nipu 37 °C B E. coli,
HO perukanus muasMuasl onokupyercs csoime 37 °C B S. suis (Takamany u ap.).
pSETSs comepxut reH ycToH4nBoCTH K XJopamdperukony (Cm), KOTOPBIH MOXKET
OBITH UCIOJIB30BAH Mt oTOOpa TpaHcPOpMaHTOB cpenu k. coli, a Takxe cpenu S. suis.
IIporoTun pekombuHanTHOTrO AF0/1 MyTaHTHOTO IITAMMa, HE COAEPIKALIErO I'eH
YCTOMYHMBOCTH K CIIEKTUHOMULIMHY, OB JEMOHUPOBAH Kak KMYTaHT Streptococcus
suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute mis ueneii
MaTEeHTHOMN MpOoLeAyphl B COOTBETCTBUU ¢ PermameHTom byaanemTckoro gorosopa ot
25 aBrycrta 2017 r.

Uto0Bl CKOHCTPYHPOBATh MyTaHTHBIN U30JsT AfolT Obn co3nan nmponykt ITLP,
comepskamuii 5’- u 3’- praHKUpyoOIIUE MociaeaoBaTenbHoCcTU folT reHa. 3ToT
¢parmenT kinornuposanu B pSETSs u Cm-ycTolunuBbIX TpaHCPOPMAHTOB OTOUpAIH
npu 37 °C cpenu E. coli. 3atem u3 E. coli Oplna BeineNeHa M1a3MUa 1 BBEEHA B
mramm S. suis 10. TpanchopmaHTOB OTOMpPaANN HAa YalIKax ¢ KONYyMOUHCKUM
kpoBsiHbIM arapoM npu 30 °C, comepxkamux Cm. TpanchopMUpOBaHHYIO KOJIOHHIO
UCMOJIB30BaTH st MHOKyJsiuuu 1 M 6yiabona Tonna-I'esutrra (THB), conepikamero
Cm, u BbIpaluBagu KyJabTypy B TeueHue Houu npu 30 °C. HouHyro KyapTypy
pazsoaunu B 100 pa3 B TOM ke cpene U HHKyOUPOBAIH, KaK YKa3aHO BBILIE, 1O
NOCTUKEHUs onTudeckou miuotHoctu 0,2-0,3 npu 600 HM, IpU KOTOPOH KYJIBTYPY

nepenocuin Ha 38 °C. IIpu 3Toi TemnepaType nja3Muaa He criocoOHa
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pennuuupoBaTbcs. Ha 3ToM 3Tane BIOMPAIOT IITAMMBI, B KOTOPBIX MJIa3MHIA
MHTETPUPOBAHA B XPOMOCOMY IOCPEACTBOM OJHOIO SIBJIEHUSI PEKOMOUHAIIUN.
Cepuiinble pa3BeieHUs ’TON KYJIbTYpPbl BBICEBATH HA YAIIKU C KONYMOUICKUM
KPOBSIHBIM arapoM ¢ JIOUIaJANHOH KpoBbio, comepxamum Cm. Yamkn nHkyOupoBanu B
teuenune Houu npu 38 °C. KosoHuio, copepkaimyo peKOMOMHAHTHYIO IJIa3MHAY,
MHTErPUPOBAHHYIO B XPOMOCOMY, OTOMpPANIN U HHOKYJIUpoBaau B 1 mi OyinboHa
Tonna-I'esurta (THB) ¢ Cm nnst unkyOauuu B Tedenue Houu npu 38 °C. [{ns nsatu
MOCJIeAYIIMX accaked KyabTypy paspoaunu B 100 pa3 6ynsonom THB 6e3 Cm u
BbIpamuBaiu npu 28 °C. [1pu 3Toil Temnepatype miaszmMuaa cnocobHa
PEerIMLIPOBATHCS M BBIPE3AETCSI U3 XPOMOCOMBI BO BTOPOM SIBJICHUU PEK OMOUHAIIUH
IpU AYIUIMKALUU [OCIe10BaTeIbHOCTH MeHa-MUIIEeHU. Y JajleHHue MJIa3MUIbl MOXKET
NPUBECTH K FT€HOTHIY JUKOTO THUIIA FIIH K MOJYUYEHUIO NeJEHOHHOT0 MyTaHT folT.
CepuiiHble pa3BeeHUs KYJbTYPhI BBICEBAJIN HA YALIKU C KOTYMOUNWCKHM KPOBSHBIM
arapom ¢ JIoOmaanHou KpoBbio (6e3 Cm) u nuakyOupoBanu B Teuenue Houu mpu 38 °C.
OnuHOYHBIE KOJOHUHU 3aTE€M HAHOCHJIM PENIJIMKAaMHU Ha YalIKH KOJyMOHICKUM
KPOBSIHBIM arapom ¢ JJomaauHol KpoBbio ¢ Cm u 6e3 Hero. Cm-4yBCTBUTENIbHbIE
KOJIOHUM NOABEpraiu CKpUHUHTY ¢ momombio TP nns BeisiBnenus Afol/7 MyTaHTHBIX
U30JISITOB, HE COAEPIKALUX I'€H YCTOHUMBOCTU K CIEKTUHOMHULIMHY.

HccnenoBaHusi THOPUAUZALIUA.

Xpomocomuasi JIHK Oblna BeigeeHa U3 HEMOABIKHO BbIPAIUBAEMbIX KYJIBTYP
S. suis. [1sectu Hanorpamm ounineHHo JJHK Ovinu Hanecennst Ha Genescreen-Plus
(Iepxun Dumep, CIIA). Beenenne MeTku °°P B 30HIBL, THOPHAN3ALHMIO H OTMBIBKY
npoBoauiu, kak onucano panee [17]. IILP-npoayxtsl fol1 u folC 6pinu
HCIIOJIb30BaHbl B KauecTBe 30Ha, Toraa kak 301 16S pPHK ucnons3oBanu B
Ka4eCcTBE MOJOXKXUTEIbHOIO KOHTPOJIS.

Crepxakcnpeccuu foll nocTaro4yHo, 4TOOBI MHAYVIIUPOBATh THIEPBUPYIEHTHOCTD

mramma S735.

BBenenue 3 T.11.H. TeHOMHBIX ()parMeHTOB BUpPYJIeHTHOro mramma 10 ceporuna
2, V[10], moBBICHIO BUPYIEHTHOCTh CIa00BHpYJEeHTHOro mramMma S735 ceporuna 2
[14], ¢ co3nanuem runepsupyseHTHoro uzonsata (S735-pCOM1-V[10]). Bce cBuHbH,
3apaxxenHble S735-pCOM1-V[10], ymepau B Tedenune | gHs nmociue 3apakeHus (1.3.),
¥ BBICOKHH MPOLEHT CBUHEN IMOKAa3all TsXKeJble KIMHUYECKHe TPU3HAKK 3a00IeBaHMs
(Tabnuua 2), Torna Kak MoYTH BCE CBUHBH, 3apa)K€HHbIE KOHTPOJIbHBIM IITAMMOM

S735-pCOM]1, BbiXMIM BO BpeMs 3kcnepumenTa. Knuanueckue nokasartenu
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3HauuTeNbHO oTianyanuck (p < 0,01) mexay cBuHbsIMH, 3apakeHHbIMU S735-pCOM1-
V[10] u S735-pCOM1 (Tabnuma 2). B kauecTBe KOHTPOJISI Mbl TaKXK€ MTPOTECTUPOBAIIU
BUPYJIEHTHOCTb S735, TpaHCPOPMHUPOBAHHOIO MJIA3MHUIOH, comepKalien
rOMOJIOTHYHBIA parMeHT pazmepom 3 T.1m.H. u3 mramma S735 (S735-pCOM1-
V[S735]). Beicokuii npoueHT cBuHeH, 3apaxeHHbIX S735-pCOM1-V[S735], BbiKUI BO
BpeMs skcriepuMenTa. CBUHbY, 3apaxeHHble S735-pCOMI1-V[S735], nokazanu
3HAYUTENbHO 0OJIee KOHKpETHbIe KInHn4Yeckue npusHaku (p < 0,01) uem cBUHBH,
3apakeHHbie S735-pCOM1 (Tabnuna 2), XOTs pa3iuyusi B KIMHUYECKUX MOKA3ATENAX
JUXOPAAKH U HeCcTeUN(PHUIECKIUX CHMITOMAaX JOCTOBEPHO HE Pa3IM4aIUuCh MEKIY
rpynnamu (p = 0,06). Takum obpazoM, yBerndeHHOE KoaudecTBO konuil V[S735] B
S735, u3-3a BBegenus mnasmuasl pCOM1-V[S735], yeenuuuno cnenuduyeckue
KJIMHIYECKHE MPU3HaKu 3a00JeBaHus, BeI3BaHHOTO S. suis. Tem He MeHee,
crienuduueckue U Hecrnenqupuaeckne KINHNIECKHUEe MTpU3Haku, o0ycioBieHHble S735-
pCOM1-V[10] (p £0,01), ObTH 3HAYUTETHHO YBEJIHMYEHBI IO CPABHEHHUIO CO
CBUHbSIMH, 3apaxeHHbIMU S735-pCOM1-V[S735], neMoHCTpUpYs, UTO BBEAEHHUE
V[10] B muramm S735 moBBICHJIO BUPYJIEHTHOCTDb OOJbIe, ueM BBeneHue V[S735].
DTOT pe3yabTaT MOKa3all, 4TO FUNepBUPYIeHTHOCTH mTamma S735 pCOM-1-V[10]
MOXET OBITh CBsI3aHA C PA3JIMYHBIMU NOJUMOpPu3MaMu HykjiIeoTua0B B V[10] mo
cpaBHeHuw ¢ V[S735].

UrtoObl onpenenuts, ABISIIOTCS 1 00a orf2 u folC-renpl HEOOXOAUMBIMU IS
Ha0JII01a€MOTr0 MOBBIIIEHHS] BUPYJIEHTHOCTH, 00a reHa OMepoHa, MOJy4YeHHbIe U3
mraMMa 10, KOTOPBIM NpPEAIIECTBYET UX POACTBEHHAs! IPOMOTOpHAs
NOCJIEIOBATEIBbHOCTD, OB BBEIEHBI OTAEIbHO B ITaMM S735 nus monydeHus
mraMMoB S735-pCOM1-0rf2[10] u S735-pCOMI1-£folC[10]. BupyneHTHOCTb 3TUX
U30JISITOB ONpPeAesiIi NPHU S3KCIEPUMEHTAbHOM 3apa’k€HUU MOPOCST, UCIONb3Ys
S735-pCOM1-V[10] u S735-pCOMI1 B kauecTBe KOHTpOJsi. Tabauma 2 moka3biBaeT,
4TO CBUHBH, 3apaxeHHbie S735-pCOMI1-V[10] unu S735-pCOM1-0rf2[10], ymupanu
B T€YEHHE OJHOIO0 JHS MOCJE 3apaXEHUs C TSKEIbIMU KIMHUYECKUMU NpU3HaKkamMu. Y
3apa’KeHHBIX CBUHEH Pa3BWIICS TOKCHUYECKUN IOKOTOMOOHBIH CHHIPOM, KOTOPBIH HE
HaOII01aICs MPH UCMOJIb30BAHUH TaMMa 10 AUKOTO THNA MPH 3KCMEPUMEHTATbHBIX
3apakeHusIX, 4To o3HaudaeT, uto pparmeHT V[10] u orf2[10] nmoBweicunn
BUPYJIEHTHOCTh S735 ¢ monydeHuem OoJjiee BUPYJIEHTHBIX U30JISITOB, ueM mtaMm 10

[3]. Kak cnenuduyeckue, Tak U HecrenupUIECKue CUMITOMBI ObLIIM 3HAYUTEIBHO
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yBenunueHs! (p <0,01) y cBunei, 3apaxeHnbix S735-pCOM1-V[10] unu S735-pCOM1 -
orf2[10], mo cpaBHenuto ¢ S735-pCOMI1 (Tabnuna 2).

bakrepuonornueckoe uccienosanue nokasaio, uro [{HC, cepo3nas oboynouka u
cyctaBbl ObTH KOTOHU3UPOBaHbl BEICOKMUM KOE S. suis. JIna cpaBHeHUs], CBUHBH,
3apaxxenHbie S735-pCOM1-folC[10] unu S735-pCOM1, BpKMIH BO BpeMs
skcniepumenTa (11 gHel mocie 3apaskeHus1), JEMOHCTPUPYSI JETKHE CHMITOMBI
uH(pekuu, Takue Kak guxopaaka. CymecTBEHHbIX Pa3INYUi B KIMHHYECKOM UCXOMe
MeXAy CBUHBSIMH, 3apakeHHbIMU S735-pCOM1-folC[10] u S735-pCOM1, He
HaOJMIOOaNOCh. DTO YETKO NeMOHCTpUpYyeT, uTo BBeaeHue fo/C[10] He moBbImaeT
BUPYJEHTHOCTb mTamMma S735, Toraa kak Beenenue V[10] u orf2[10] noseicumno
BUPYJIEHTHOCTb mTaMMa S735. [To3TOMY MbI IPULLIN K BBIBOAY, UTO HaOJIO1aeMoOe
noBblieHue BupyjieHTHoctu y S735-pCOMI-V[10] no cpaBHenuro ¢ S735-pCOM1
obycioBieHo Beenenuem orf2[10].

B 3aknrouenue, kak konndecTBo konuii V[10], Tak 1 reHETUUECKOE OKPYKEHHE
orf2-folC onepoHa, MO-BUAUMOMY, SIBJISIIOTCS ONPEAENISIOINMU BUPYJIEHTHOCTD
JAHHOTO U30JATA.

Coop nassbIX in silico nokaspiBaeT, uTo ORF2 sBasiercs OEJKOM, CBA3bIBAKIIUM

cyOcTpar, o0nervariuM TpaicnopT doJjara.

Teneps, KOorga MOBbIIEHHAS BUPYJIEHTHOCTD OOBACHSAETCS BBEAEHUEM
MHOXKEeCTBEHHBIX komuil orf2[10], uckanu npeanonaraemyto Gpyuxuuto orf2. In silico
aHaiau3 5° MexXreHHoW obnacTtu, npenmectyomeil orf2-folC onepoHy, BbISIBHI
HaJIM4He IPOTHO3UPYEMOH BTOPUYHON CTPYKTYPBI, KOTOPAasi MOKa3aja 3HAYUTEIbHYIO
roMoJIOTHIO ¢ pubomnepeknoyarenem terparuapodonara (GUL. 3).
TerparunpodonaTaeie puOONEPEKIOUATENN TPEACTABISIOT COOON Ki1acc
romosiornuHbix PHK B HEKOTOpBIX OaKkTepUsiX, KOTOpPBIE CBI3BIBAIOT TeTparunpodonar
(THF) [18]. OHu HaxoOsTCsl MOYTH UCKIIOYUTEIBHO B BEPOSITHBIX 5'-
HETPAHCIUPYEMBIX 00JIACTIX KOOUPYIOIHUX OEJIOK r€HOB, H U3BECTHO, YTO
OOJNIBIIMHCTBO 3TUX F'€HOB KOAUPYIOT OO TpaHcnopTeps! Gonata, 1udo GpepMeHTHI,
y4yacTByrwmue B Metabonusme ¢osara. [To sTum npuynaam ObpLIO CAEIaHO
3akiroveHne, 4to ykazaHuele PHK ¢pyHkumonupyrot kak pudonepexnogarenn. THF
pubomepeKIYaTENN BCTPEUAOTCS Y MHOKECTBA G UPMHUKYTOB, B YACTHOCTH Y
orpsinoB Clostridiales u Lactobacillales, n pexxe y ApYTrux KJIE€TOUHBIX JTUHHUI
oakrepuii. Takoit THF pubonepekntrouarens OblI OJHON U3 MHOTUX KOHCEPBATUBHBIX

ctpyktyp PHK, oOHapyXeHHBIX B IpOeKTe, OCHOBAHHOM HAa CPABHUTEJIbHONH Fr€HOMHUKE
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[19]. CBsa3p ¢ meTtabonusmom ¢osata Oblia MOATBEPKASHA Dyaec U ap.,
NPOJEMOHCTPUPOBABLINM, YTO B S. Suis T'€H, pacloJIOKEeHHBIH B 00OpaTHOM
HanpasieHun oT folC, konuposan Tpancnoptep ¢ponuesoii kucnorel, FolT [20]. OTa
oObsicHeHHEe ObUIO TaK)Ke MPUMEHEHO K HOBOMH MOCJIENOBATEIbHOCTH IreHOMa S. SUis,
SC070731, B koTOpO# 00BsICHSAETCS, YTO roMoJIoru4Hbli red ssu0135 kopupyer FolT
(GenBank AGG63648.1). brina onpenenena 3-mMmepHasi CTPyKTypa
JHEeprocBsi3biBaroIIero pakropa Tpancnopra ¢onara y Lactobacillus brevis [21], uTo
MPUBEJIO K MPEIJIOKEHUI0 MyJIbTUOEJIKOBOM MOIen TpaHcnopTepa ¢onarta. B aToi
moaenu OREF2 / FolT ¢pyrakumoHupyeTr B KauecTBe TpaHCMEMOpaHHOTO cyOcTpar-
crienupUIeCKOro cBsi3bIBaroIero Oenka. Bmecrte ¢ Oosnee oOmmuM TpaHCMEMOpPaHHBIM
OeNnKOM M ABYMS HYKJIEOTHACBSI3BIBAIOIIUMHE OeJIkaMu, 00pa3yr mMUMH
SHEPTrOCBSA3bIBAIOIIHNI MOAYJIb, 3TOT KOMILIEKC o0JierdaeT TpaHCMeMOpaHHbIi
tpancmopt ¢onarta. Tonpko cybecTparcesazbiBatomnii 6eaok (FolT) cneunduden s
¢donara, Apyrue KOMIOHEHTHI TaKKe HUCIOJIb3YIOTCS JIs TPAHCIIOPTA APYTHX
cyOCTpaTOB, TaKMX Kak THaMHUH win pudodnasuH. Korma nmocienoBatenbHOCTH Oeika
FolT u3 §. suis cpapHunu ¢ npenmnonaraeMbiMu nocienoBareabHocTsiMu Fol T npyrux
OpPraHU3MOB, CTAJIO SICHO, YTO KOHCEPBATHUBHbBIE AMHUHOKHCIOTHI TAK)KE ObUTH
KOHCepBaTUBHBIMU B S. suis [21] (OPUI'. 4). UuTepecHo, uro Dur. 4 Takxke
NOKA3bIBAET, YTO APTUHUH, KOTOPBIH ObLIT Ype3BbIUAITHO KOHCEPBATUBHBIM B
TpaHcropTepe (ojaTa yeaoBeKa, TAKKe KaK TPAHCTIOPTEPhl TETPALUKINHA B
Escherichia coli, Takxe Obl1 KOHCEPBATUBHBIM B S. suis (Arg99), uTo yka3biBaeT Ha
TO, YTO 3TOT OCTATOK BaXKEH I TPAHCIOPTEPOB B Ipeaesiax OT YeJOBeKa 10
OakTepuii [22]. B3siThle BMecCTe, 3TH NaHHbIe YOETUTEIBHO CBUNETENBCTBYIOT O TOM,
YTO KOHCEPBATUBHBIN O€NIOK ¢ Hen3BeCTHOH QyHkuunen, ORF2, uaeHTUUIUPOBAHHBIHI
C UCIOJb30BAHUEM CTPATErHH KOMIUIEMEHTALNH, KOAUPYET O€JI0K, CBSA3bIBAO LU
cybcTpat, obnervyaromuii TpaHcopT ¢oara.

Tpaucnopt dbonara B Streptococcus suis.

AHnanu3 nocnenoBateabHOCTH P1/7 (KOTOpast BBICOKOrOMOJIOTHYHA T€HOMY
mraMma 10) yka3bIBaeT Ha TO, YTO S. Suis KOAUPYET BCe PepMeHThI, HEOOXOAUMBIE
s cuHTe3a rerparugpodonara (THF) no knaccuueckomy nytu OnmocuHTe3a gonara
(®UT". 5). Ha ocHOBaHMM AaHHBIX, NOCTYNHBIX B 6aze nanusix KEGG (www.kegg.jp)
meTabonusm ¢onaray S. suis HAET MO KJIACCUIECKUM NyTsAM MeTabonu3ma ¢onara ¢
ucnonb3oBanueM folk, folQ, folB, folK, folC, folA n cy6erpatos I'T®, p-

amuHoOen3oata (PABA) u rnyramuna (GLU) kak nzoOpaxeHno Ha cxeme. Tem He
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MeHee, C JOMOJHUTEIbHBIMHU I'eHaMu, NpUCyTcTBYOMUME B V[10] onepowne, S. suis
Ka)keTcs Takke CIIoCOOHBIM HHIYLUPOBATh 3KCIpeccuto folT nist mpsMOro umMmnopTra
¢donaTa 1 UCMONB30BATh OJHOBPEMEHHYIO HHIYLUPOBAHHYIO SKCIIPECCHUIO
AOTMOJHUTENbHON Konuu folC, ponaT MoxeT ObITh HEMEIJIEHHO NPEBpPAILeH B
KoHeuHbIl nponykt Terparuapodonar (THF). Takum obpasom, coueranue foll u folC
o0pa3yeT NOMOJHUTEIbHBIH KKOPOTKUN MYyTh», KOTOPBIH MO3BOJISIET TPOU3BOAUTD
THF. Hanuuue THF pubonepeknrouares, pacrnojoOKEHHOTO B 00paTHOM
HarnpasjieHun oT folT-folC onepoHa, mpeanoaaraet KeCTKY PeryJsui 3TOro
OTepoHa C ABYMs '€HAMH, YTO MOXKET O3Ha4aTh, uTo fol7-folC onepon
SKCIPECCUPYETCS TOJABKO MPHU ONMPENETICHHBIX YCIOBUAX, HAIPUMEP MPU HEXBATKE
¢onara. Ha ocHOBaHMU pe3yJIbTaTOB SKCIEPUMEHTA HAa KUBOTHBIX, OTTHCAHHOTO
BbIIE, TIpenmnojaraeTcs, uto folT-folC onepoH no kpaiiHel Mepe SKCIpeccCupyercs B
YCIIOBUSIX IR VIVO.

IlpucyrcrBue u 3kcnpeccus foll B Streptococcus suis.

IIpucyrcTBue rena folT Obl10 MPOAEMOHCTPUPOBAHO BO BCEX TECTUPOBAHHBIX
cepoTumnax S. suis, 3a uckiaroueHneM cepotunos 32 u 34. Onnako ceporunst 32 u 34
OpLIM IEPEOTHECEHBI K pony Strepfococcus orisratti, BMmecto S. suis [1]. Utak, B
3aKJIFOYEHHNE CUUTAETCS, YTO BCE CEPOTHNBI S. suis UMEIT reHbl, kopupyouue FolT u
FolC.

AHanu3 moCIeA0BaTeIbHOCTH MPEANOIaraeMoro IpoMoTopa orf2 BbIBUI
pPa3HMILY B MOJOKEHHH OJHOrO HYKJIEOTHAA B 00JacTH -35 mpenmnojaraeMoro
npomoTtopa B mramme 10 (TGGACA) no cpaBaenuto co mrammom S735 (TGGTCA)
[14]. Bausaue storo SNP Ha ypoBHu skcnpeccuu orf2 u folC y mrammos 10 u S735
Ompenessiu C TOMOLIbI0 aHanu3a konudectBeHHoU [1L[P. 3HaunutensHO Gonee
BBICOKHE YPOBHH dKCIpeccuu orf2 tak xe, kak folC Habmomanuch B mramme 10 mo
cpaBHeHHIO co mTammoM S735 (PUI. 6A). Dto sicHO yka3piBaeT Ha TO, 4TO SNP B
obnacTtu -35 mpenmosiaraeMoro NpoMOTOpa BIUSAET Ha TpaHCKpunuuw orf2 u folC.
Takum o0pa3om, 3TO IEMOHCTPHUPYET, YTO UAeHTUUIUPOBaHHBIH SNP
NeWCTBUTEIBbHO HAXOAMIICS B IPOMOTOPHON 00JACTH B ONIEPOHE, TPAHCKPUOUPYEMOM
orf2 u folC. Kpome Toro, Beegeane pCOM1-0rf2[10] B S735 mOBBICHIIO 3KCTIPECCHIO
orf2 B 31 pa3 no cpaBHeHuto ¢ seeneHueM pCOMI, Torna kak BBegenne pCOMI -
orf2[S735] noBbicusio 3KcTipeccuro orf2 Tonpko B 5 pas (PUIL. 6B). Kak oxupmanocs,
ypoBHU 3Kcnipeccuu fol/C ObLIM OXO0XKHU IJIsi 000UX PEKOMOMHAHTHBIX ITAMMOB (Dwur.

6B). Jlna nmoaTBepskaAeHUS TOTO, 4TO HAeHTHUuunupoBanHbiii SNP B obnactu -35
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IpOMOTOpPA OTBEYAET 3a Pa3NUUMs B TpaHCKpunuuuorf2 B mrammax S735 u 10,
TGGTCA u3 orf2[S735] 6b11 mytupoBan B TGGACA, 4TO COOTBETCTBYET MIPOMOTOPY
orf2[10] (c monyuenuem mramma S735-pCOM1-0rf2[S735][t488a]. bruto nokasaHo,
4YTO ypOBHHU TpaHCKpUNTOB 0rf2 B S735-pCOM1-0rf2[S735][t488a] mox0u HA LITAMM
S735-pCOM1-0rf2[10] u B uersipe pasa Bbie, yeM y mramma S735-pCOM1-
orf2[S735] B pa3usie ¢pasbl pocta (OPUI. 6C). Ob6a npomoropa Hanbosiee aKTUBHBI B
Hauajie asel pocra S. suis npu BbipamuBanun B Oynbone Toana-I'esutra (OUL. 6C).
BwmecTte 5TH pe3yabTaThl ICHO IEMOHCTPUPYIOT, UTO y mrTamma 10 npomMorop,
pacIoJIOKEHHBIH B 00paTHOM HampaBlieHHHU OT orf2-folC-onepoHa, cuibHEe, 4YeM
IPOMOTOP, PACIIOJOKEHHBIH B OOPaTHOM HampaBJIeHHH OT 3TOrO ONEPOHA B IITAMME
S735, uz-3a SNP B obnactu -35.

Uto0s! onpenenuts, cBsizad a1 SNP ¢ nmoseimenHo# skcnpeccueit orf2-folC
OTIEPOH, OH OBLT CBSI3aH C KOHKPETHBIMU CEKBEHHPOBAHHBIMHU MTPOMOTOPHBIMH
001aCTsIMH KJIOHAJIBHBIX THIIOB UJIM CEPOTHUTIOB . Suis u3 OONbIION KOJIIEKIIUN
uzossitoB (Tabnuna 3). Bee ucnonb3oBaHHbIe H30ISITH OBLIH HETABHO
oxapakTepuszoBaHbl U kiaccudpunuposansl ¢ nomombio CGH u MLST [23]. Ha
OCHOBAHHUH IOJIYYEHHBIX TAHHBIX O MOCJENOBATENIbHOCTH U30JISITHl MOXKHO Pa3AeuTh
Ha nBe ocHOBHbIe rpymmbl (Tabnuna 3). O6macTh cuibHOrO MpomMoTopa -35 Owuta
oOHapykeHa UCKJIIOYUTENBHO B U30JATaX cepoTuna 1 u 2, KOTopble NPUHAAJIEKAIN K
kinacrepy A no CGH u xnonanpHoro kommiiekca 1 mo MLST, u xoropsie
skcnpeccupoBanu EF-6enok. SNP, cBsizaHHBIN ¢ O0jiee HU3KOH aKTHBHOCTBIO
npoMoTopa, ObuT OOHAPYIKEH B M30JISITAX CEpOTUNA 7 U 9, MPUHAIJIEKALTUX K TPYIIIe
B CGH (3a uckarodeHueM OBYX), B KOTOPO BCe OTpULIATENbHBI 1O 3kcnipeccun EF, a
TaKXKe B cJ1ab0 BUPYJIEHTHBIX M30JATaX CEPOTHUIA 2, TPUHAIJIEKAIKNX K rpymnne A
CGH / xnonanbHoMy komiuiekcy 1 (CC1), KOoTOpbIil ObUT OJOKUTEIbHBIM JIIS
skcnpeccuu kpymHo ¢opmbl Oenka EF (EF *). belio nBa UCKIIOYEHUS, U30JIST
ceporuna 7 (C126), kotopsiii npunamiexut k CC1, Ho He s3xcnpeccupyet EF-6enok,
copepxamuii SNP, cBsi3aHHBINA ¢ 00Jee CHIIbHBIM ITPOMOTOPOM, U M30JIAT cepoTumna 7
(7711), koTOpBIH UMEN APYTYIO MPOMOTOPHYIO TocienoBaTenbHOCTh -35 (TTGTCA),
IJI KOTOPO# cujia mpoMoTopa He onpeneneHa. B 3akntouenne, Tonpko CC1 u30a5THI,
skcnpeccupyromue 6enok EF (u 1 uzonsat ceporuna 7), cogep:xkat SNP, cBsi3aHHBIH ¢
CUJIbHOM aKTUBHOCTBIO MPOMOTOpPa. I10CKONBKY y H30JI4ATOB € 3TOH KOMOMHAaIMEH
¢eHoTHna U reHOTHUIIA €CTh 3HAUNTENbHAsI KOPPENALUs C BUPYJIEHTHOCTBIO [23,24],

MBI MOE€M 3aKJIIOUHUTh, YTO CHJIbHBIA MIPOMOYTED, PACIIONOKEHHBII B 00paTHOM
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HampaBJieHUH OT orf2-folC-onepoHa, CBsI3aH C BUPYJICHTHBIMU H30JATAMU S. suis. ITO
Ha0JII0IeHne BMECTE C MOBBILIIEHHON BUPYJIEHTHOCTBIO HAONI0O1a€TCs MOCIe BBEICHUS
IONOJHUTENbHBIX Konui fo/7]10] naeT oCHOBaHUS MPENNOjaraTh, YTO MOBBIIIEHHAS
skcnpeccus fol1 nubo nu3-3a yBeaudeHus Yucyia Konui, 1udo n3z-3a 6onee CHIBHOTO
NPOMOTOpA MPUBOJUT K MOBBIMIEHUIO BUPYJIEHTHOCTH S. SUIS.

Poct Streptococcus suis ¢ TONOJHUTENLHLIMUA KonuaMu foll unu 6e3 foll npu

KVJBbTUBHUPOBAHUMU.

He nabmronanock CymecTBEeHHBIX pa3IMumil B pocte Strepfococcus suis ¢
TOTIOJTHUTENbHBIMU KonusiMU folT nnu 6e3 pyHKunoHaIbHOTrO fo/7 MO CpaBHEHHIO C
POIHMTENBCKUM ITAMMOM INPU KYJIbTHBUPOBAHHUH 11 Vilro.

Benkosas skcnpeccus FolT.

Ha ocHoBanuu nocnenoBarenbHocTH Oenka FolT 6vuto npenmonosxkeno, uro Fol T
SABJISIETCSL OYeHb rupodoOHBIM OENIKOM C O MEHbIIEH Mepe 5 TpaHCMeMOpaHHBIMH
nomMeHamu. MonenupoBanueM romosioruu (cepsep Expasy) ¢ ucrnonb3zoBanuem 6
u3BecTHbIX CTPYKTYp FolT, cpenn xoTopeix HaneuaranHas 3D-ctpykrypa FolT u3
Lactobacillus brevis, Ovima npeanonosxkena 3D-ctpykrypa ans FolT S. suis (PUT. 7).

FolT BaeH /s BBDKUBAHUS {0 VivO: BUPYJIEHTHOCTh f0/7T-HOKayTHOTO mITaMMa

10AfolT.

Tak kak cBepxakcnpeccus fol/l B cnabo BUPYJIEHTHOM IITaMMe S. Suis BEOeT K

3HAYUTEJIbHOMY YBEJINYEHHUIO BUPYJIEHTHOCTH, Mbl npeanoioxunu, uto FolT urpaer
BQKHYIO POJIb i1 vivo. UTOOBI MPOBEPHUTH, BEPHA JIM 3Ta FUNOTE3a, OB CO3/1aH
WU30T€HHBIN HOKAYT B BUPYJEHTHOM ImTamMme S. suis 10, myTeM BCTaBKH KaCCEThI
yCTOWYMBOCTH K cieKTUHOMHULMHY B reH foll. Tak xax folT u folC naxonsarcs B
CTPYKTyp€ ONEepOHa, 3TOT HOKAYT, BEPOSITHO, TakKe Oy/IeT MHAKTHBUPOBATH
TOTMOJTHUTENbHYI0 Konuio fo/C. UToObl onpenennTh, BaXKEeH JIM TPaHCTIOPT dosata s
BUPYJIEHTHOCTH i1 Vivo, B 9KCTIEpUMeHTe | necATh CBUHEH ObLINM BHYTPUBEHHO
3apakeHHbIe JU0O0 mTaMMoM aukoro Tuma 10, n1ubo HokayTHbIM mTamMmmoM 10AfolT.
Bce cBuHBHM OTBeTHUIIM HA MHPUIUPOBAHUE MOBBLIIIEHUEM TeMmIepaTypsl Tena (DPUT .
8). OnHako CBUHBH, 3apa’K€HHbIE MITAMMOM AUKOTo TUmna 10, neMoHcTpupoBanu Oomnee
BBICOKHE TEMIIEPATyphl B TE€UCHHE O0Jiee IINTEIbHOrO MePHoia BpEMEHHU 110
CPaBHEHHIO CO CBUHBSIMH, 3aPaKEHHBIMU HOKayTHBIM mTaMMoM 10Afol/7T. Do Takxke
OTpakaeTcsl B pPa3HULIE B MHAEKCE JTUXOpanKu (IpOIEeHT HAOMIOIeHUN, Tie Y CBUHEH
Opla nuxopanka) Mexay odeumu rpynnamu (p = 0,06). DT0 roBOPUT O TOM, YTO

mraMMm 10Afol/T meHee MOUTreHHBIN, MO CPABHEHHIO CO IITAMMOM JAMKOrO THMHAa. DTO
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MOXET OBITh CIEACTBUEM TOTO (PaKTa, UTO 3HAUUTEIbHO MEHbIIE OaKTepUuil OpLIO
BBIZIEJIEHO U3 KPOBH MOPOCHT, 3apakeHHbIX mTaMmMoM 10Afol/T. Tonbko nBe CBUHBH,
3apaxeHHble mTaMMmoM 10Afol7, mokazanu KOPOTKHUH OakTepUeMHUUECKUH epUo 1o
CPAaBHEHUIO C 5 CBUHBSIMH, 3apa’K€HHbBIMHU ITaMMOM 10; CBUHbBH, 3apa’keHHbIE
mramMmoM 10, Takke UMeNTH 3HAYUTENbHO OOJbIIee KOJINYeCcTBO OaKTepUil B KPOBH B
TedueHue OoJiee AuTeNbHOrO nepuoaa spemenu (®UI. 9). 3To rOBOPUT O TOM, UTO
mramMm 10AfolT nubo 6onee 3¢ heKTHBHO BBIBOOUTCS M3 KPOBH, JUOO HE MOXKET
BBDKUTH B KpoBU. [loacuer JeHKOUTOB MMOKa3aj, YTO CBUHbH, 3apaK€HHbIE IITAMMOM
nukoro tumna 10, nemoHcTpupoBaau Oonee cuibHOe yBeauuenue bKK B Teuenue
Oojiee NIUTENPHOrO MEPUOIa BpeMeHHU. Y BCeX CBUHEH, 3apaKeHHbIX mTaMmMoMm 10,
HaOmonanock yBennuenue bKK, Torna kak TOapKo y OMHON CBHHBH, 3apa’keHHON
mrammoM 10AfolT, nabmronanoce yeenuuenue bKK. Paccunranubiii uanexc bKK
3HAYUTENBHO pasnndaeTcs mexay rpynmnamu (Tadnuua 5). [Tokasarenn
BBIKMBAEMOCTHU MEXKJY ABYMs IPyNIaMHU 3HAYUTEIbHO Pa3nyaliUCh. CBUHBH,
3apakeHHble mTaMMOM 10, UMeNnu CPEeaHIO BBIKUBAEMOCTD 2,6 NHA MOCIE
3apa’keHusl, TOrJa KaKk CBUHbBH, 3apakeHHble mTaMMoM 10AfolT nepexunu 6,2 nHs
nociie 3apaxkenus. (OUI'. 10). Xors cBuHEN mogBepraln 3BTaHA3UU, KOTa ObLIH
JOCTUTHYTHI 3apaHee NpeAonpeieeHHble TYMaHHble KOHEUHbIE TOUKH SKCIIEPUMEHTA,
BBDKHMBAEMOCTD OTpakaeT TskecTh Hpeknuu. Kak nokaszano va @urype 10, kpusbie
BBDKMBAEMOCTHU 3HAYUTEJIBbHO PA3JIMYAOTCs MEXAy rpynnamu. MakponaToaorus
nokasana, 4To y 4/5 cBuHeil, 3apakeHHbIX mtaMMoM 10, HaGIH0 1aNiCh KIUMHUYECKUE
NMpU3HAKH, crienuudecKue IJisi BBI3BAHHON S. suis nHpeKunu, Takue Kak apTPHUT,
IJIEBPUT, IEPUKAPIUT UJIU MEPUTOHUT, TOTAA KaK 3/5 cBUHEH, 3apakeHHBIX TAMMOM
10AfolT, nokazanu cneundpuyueckne KINHUYECKHE MPU3HAKH. bakTepuosoruieckoe
UCCIIeIOBAaHUE BCEX MH(PULMPOBAHHBIX OPTaHOB MOKA3aJ0, 4YTO OOJIbIIEe KOJTHIECTBO
OpPraHoB OBLIO KOJOHHU3UPOBAHO 00JIee BRICOKMMHU OaKTEepHAIbHBIMH HArpy3KaMu B
ciaydae mrTamma qukoro tumna 10 mo cpaBHeHuto co mrammoMm 10Afol/T (OUTL. 11).
BTopoii 3kCIepUMEHT Ha KUBOTHBIX (3KCIMEPUMEHT 2) B LIEJIOM MOATBEPAHII
JaHHbIE, TOJy4YeHHbIe B 3kcnepuMenTe 1. Kak u B mepBoM 3KClepuMeHTe, KpUBbIE
BBDKMBAEMOCTH mTaMMa aukoro tuma 10 u uzonsara mramma 10AfolT 3Ha4UTETBHO
OTIIMYANIUCh. B skcepuMenTe 2 BCe JKMBOTHBIE, KOTOPBIM BBOAMIH mTaMM 10Af0l7,
JOXKUJIU A0 KOHLIA HKCIIEPUMEHTA, B TO BpeMs Kak 60 % >KMBOTHBIX, KOTOPBIM BBOJUIIH
mraMMm 10, TOJKHBI ObLTH OBITH YMEpINBJIEHB! B Xoae skcriepumenTta (OUIL. 12).

Kpome Toro, yactora u TsKeCTh KIMHUYECKUX MPU3HAKOB (HAIpUMED, TEMIIEPATyPHI,



10

15

20

25

30

36

JOKOMOLHS U co3HaHus, cM. @urypser 13, 14, 15) 3HAUNTENbHO pa3IHYANHNCh Y
JKUBOTHBIX, KOTOPBIM BBOJMUJIU ITaMM aAukoro tuna 10 u mramm 10AfolT. Yactora
MaKpOMaTOJOTrHYECKUX HAPYLIEHUH B CyCTaBax W OpPIOIINHE, BBISIBJIEHHBIX NIPU
BCKPBITHH, TAKXK€ 3HAYUTEJIbHO pa3anvanach MeXAY JUKUM THUIIOM U MYTaHTHBIM
uzonsitoM 10AfolT.

Ha ocHOBaHMU pe3yJNbTaTOB HSKCIEPUMEHTOB IO 3aPa’KEHHIO MOPOCIT ObLI
CIeJIaH BbIBOJ, YTO M30TE€HHBIH HOKAYTHBIA MyTaHTHbIN mwtamMm 10Afol7T Obin
3HAYUTEBbHO OCJa0JIeH MO CPABHEHUIO CO IITAMMOM AUKOTO THUMA. DTO MOKA3bIBAET,
4TO TpaHcmopTep ¢ojiaTa HeOOXOAUM AJIsl BBIKMBAHUSI OAKTEPUU B YCIOBUSX iR ViVO.
OObenuHsis pe3yabTaThl 000OUX UCCIENOBAHMN, 3TH SKCIIEPUMEHTHI SICHO MTOKA3bIBAIOT,
9TO U30JAT Afol/T moYTH HEe BBI3BIBAI CMEPTHOCTh, MUHIUMAJIbHbIE KIMHUYECKHE
NPU3HAKU U CHUXKEHHYIO 4aCTOTYy BOCIAJE€HUIN CYCTaBOB U MEPUTOHUTA MO CPABHEHUIO
C UCXOAHBIM ITaMMOM. ITo3TOMY MOXHO caenath BeIBOA, 4TO mTaMM AfolT cunbHO
ocnabieH u Oe3omaces.

O06o0maromue pe3yapTarhl. Bakumba, coaepskamas DakTepu ¢ Moaudukaluen,

TAKOW KaK MyTallus, nejeuns uiau scraska B obnactu JHK. xoagupviomen 0esok,

cBsa3bIBaroIMi cyocrpar donara (uzonsar Afoll ykazagHol OakTepun) 3a1UIIAET

XO03sIMHA OT 3apaKe€HUs BUPVISCHTHBIM U30JITOM YKa3aHHOHN 6aKTeDI/II/I, HEC MMCIOIIINM

VKa3aHHONU MOoau(p UKALMH.

B HacTosimem n3o0peTeHun npeaiokeH cnocod nmoaydeHus OakTepuy,
NPEeANOYTUTENBHO JJI UCMOJIb30BAHUSA B BAKLMHE, IPEANOUYTUTEIbHO IS
UCIOJIb30BAHUS B BAKLIMHE AJI CO3AAHUS 3aIUTHI OT OaKTepHanbHON NHPEKLNH,
BKJTIOYAIOLITUH BIOOP POAUTENTHCKOTO OAKTEPUATBHOTO MTAMMa, OOBIYHO CITOCOOHOTO
K TpaHcnopTy (osiaToB u cuHTE3y (PoaToB, U BEIOOP OAKTEPHUH U3 ITOTO
POIMTENBCKOTO MITAMMa, KOTOpas HMeeT MOAU(PUKAIIUIO, TAKYIO KaK MyTaLlHs,
neneuns: uin BctaBka, B oonactu JIHK ykaszanHol OakTepun, Kogupyomen 0eiox,
cBsI3bIBAKO M cyOcTpat ¢onarta (y Streptococcus suis n3BecTHbIN Kak reH foll), n
oTOOp yKa3aHHOU OaKkTepHUH MO CMOCOOHOCTH PACTH C TAKOH K€ CKOPOCTHIO, KaK H
yKa3aHHBIA POAUTENBCKUN [ITAMM 771 Vitro, HO pacTH ¢ 00jee HU3KOH CKOPOCTHIO 1O
CPaBHEHHUIO C YKa3aHHBIM POIHUTEIbCKUM LITAMMOM i vivo. B HacTosimem
N300pETEHNUH TaKXKe MPEIJIOKEH croco0 moaydeHus: 0akKTepuu, NPEANOYTUTEIbHO IS
UCIIOJIb30BAHUS B BAaKLMHE, MPEAMOYTHTEIbHO BAKLMHY JJISI HCTIOIb30BAHUS IS
CO3/1aHUA 3aIMUTHI OT OaKTEPUANbHON HWH(EKLHH, BKIOYAO WA BBIOOD

POAUTENBCKOrO OAKTEPUANBHOTO MITAMMa, OOBIYHO CIIOCOOHOTO K TPAHCIOPTY
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¢donatoB u cuHTE3y POJIATOB, U BHIOOP OAKTEPUU U3 3TOTO POIUTEIBCKOTO ITAMMA,
KOTOpast UMeeT MOIU(PUKALMIO, TAKYIO KaK MyTallus, AeJelHs U1 BCTaBKa, B 00iacTu
JHK yka3zanHoii OakTepuu, Konupymmei 0enok, cBsi3biBatoImuil cyoctpar ¢pomnara (y
Streptococcus suis n3BecTHbIN Kak red foll), n oTbop yka3zanHoi 6akrtepuu mo
CrIOCOOHOCTH PAaCTH € TAKOH e CKOPOCThIO, KaK M YKa3aHHBIH POAUTEIbCKUI ITAMM
in vitro, Ho pactu ¢ 0oJjiee HU3KOM CKOPOCTHIO N0 CPABHEHHIO C YKa3aHHBIM
POOUTENbCKUM IITAMMOM in vivo. Takas GakTepusi, Kak MPeaioKeHO B HACTOSIIEM
IOKYMEHTe, BCe ele 00JiagaeT cnocoOHOCTHIO MPOAYyHUPOBATh (OJAT st
cOOCTBEHHOTO UCIOJb30BaHUS MyTEM MPUMEHEHHS MyTel cuHTe3a dosara de novo.
HNHTaKTHOCTb 3TUX MyTel CUHTE3a He BIUSET Ha CIOCOOHOCTD K POCTy in Vitro (B
KYJbTyp€), ONHAKO HEOXKUJAHHO B HACTOSIIIEM JOKYMEHTE OBLIO MOKAa3aHO, YTO POCT U
BUPYJICHTHOCTb y X03sMHA (i Vivo) 3HAYUTEIbHO CHUKEHBI.

Takoit OakTepuanbHbII MTAMM, KOTOPBIH XOPOLIO PACTET iR Vitro, HO in Vivo
pacTeT MeHbLIe, YeM e€ro POAUTENbCKUN ITaMM, U HMEET 3HAYUTEJIbHO CHI)KEHHYIO
BUPYJICHTHOCTb /1 ViVO, OYeHb MOJIe3eH B KaueCTBe BAKLIMHHOTO mTaMma. Takoi
IITAMM HJIM MYTaHT, MPEAJIOKEHHBIN B HACTOSLIEM U300pEeTeHUH, C OJHOH CTOPOHBI,
IO CYIIEeCTBY, HE MOJABEPKEH BIUSHUIO CHHTE3a ojaTa U, TaKUM 00pa3oM, MOKET
OBITH BBIPAIIEH 10 BBICOKUX TUTPOB U, CIEJ0OBATEIbHO, OTHOCHTEIBHO MPOCT U
HEZOPOT B NPOU3BOJICTBE, B TO BPEMsI Kak C JPYroil CTOPOHBI, U3-3a €r0 CHU)KEHHOTO
pOCTa U CHUXKEHHON BUPYJIEHTHOCTBIO Y €r0 X03s/MHA 110 CPABHEHUIO C €ro
POIUTENBCKUM IITAMMOM, OH SIBJISIETCS OTHOCHTENIbHO O€3BPEIHbIM MOCTe
NPUMEHEHUs in ViVO, 4TO JIeJIaeT ero Ype3BblYaifHO MOJIE3HbIM B KA4ECTBE BAKIIUHbI
HaIpaBJEeHHOW NPOTUB OaKTEepUaNbHON MH(EKLUH.

B nepBoii cepuu S3KCIMEPUMEHTOB, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE, IJIsI
uccienoBaHus 3G PEeKTUBHOCTH UCIOJIb30BATH MOPOCAT NPUOIUZUTEHHO
TPEXHEAEIbHOr0 BO3pacta (KOMMEpPUYECKOH MOPObl), KOTOPhIE HE OBLITN
BAaKL{HHUPOBAHBI MPOTUB S. S#is U HUKOTAa HE MOJIy4Yau JEeKapCTBEHHOro KopMma. Y
JKUBOTHBIX OBLI OTPULIATENIbHBIM Ma30K ¢ MUHAAJIUH Ha S. suis ceporumna 2 no I[P
NP PEruCTPaL, U OHH MPOUCKXOAMIHN U3 CTaZa C OTPULATEbHBIM Pe3yJIbTaTOM Ha
PRRSV. JIse oOpabaTbiBaemMble IpyMIIbl ObUIH pa3MELIEHbl OTAEIbHO HA MECTE
UCCIIEIOBAHUS.

ITo mpuOBITHN HA MECTO HCCISAOBAHUS Y BCEX KUBOTHBIX OBLIN B3ATHI Ma3KH
KPOBH M Ma3Ku ¢ MUHAAINH. B nenp ucciaenosanus 0, mocyie COOTBETCTBYIOLIETO

nepuoaa akKkKjumMaTusanuu, OAHY Ipyniy >XUBOTHBIX BAKIIMHUPOBAJIU ITAMMOM
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10AFoIT. [Ipyras rpynna >kMBOTHBIX OblIa OCTaBJI€HA HE BAKLIMHUPOBAHHOM.
BakiuHupoBaHHBIE )KUBOTHBIE OBLIM PEBAKLIMHUPOBAHbI HA 21 I€Hb B MPaBYIO
CTOPOHY LIEU TOU K€ A030H MYTAaHTHOI O U30J15Ta, COOTBETCTBEHHO. [locne kaxnoiu
BaKIMHALNH Y )KUBOTHBIX HaOJIO1aIN MECTHbIE U CUCTeMHbIe peakiuu. Ha 35-if nenp
UCCIEAOBAHUS Y BCEX KUBOTHBIX COOMpPANN Ma3KU KPOBU U Ma3Ku ¢ MUHAAJIHH,
npeXae YeM KUBOTHBIX B 00€UX rpymmax MoABeprayiu 3apakeHUI0 UCCIeaYEeMbIM
mramMmMoM ATCC700794. YV KUBOTHBIX HAOJIIOAATN MPU3HAKH CBSI3AHHOTO C S. Suis
3aboneBaHus (Hampumep, MOBBIIIEHUE TEMIIEPATYPHI T€jIa, XPOMOTA, HEHOPMAJIbHOE
noeenenue, npusHaku [{THC) B Tedenue 7 nHel mociue 3apakeHus. JKUBOTHBIX,
HalJAEHHBIX MEPTBBIMHU HJIU KOTOPbIE JOJIKHBI ObLTU OBITH MOJBEPTHYTHI 3BTAHA3UU
nepes BbIOBIBAHUEM U3 UCTIBITAHUS MO MPUYMHAM, CBSI3aHHBIM C OJIaromnoyydyuem
JKUBOTHBIX, TTOJIBEPTAJIN BCKPBITUIO. BO BpeMsi BCKPBITUSA KUBOTHBIX OLEHUBAJH IO
MaKpOCKOMMUYECKUM MPU3HAKAM, TUITHYHO CBSI3aHHBIM C 3a00JIeBaHUEM, BBI3BAHHBIM 5.
suis (Hanpumep, Bocnanenue [{THC, cyctaBos, rpyaHoi nojgoctu). Kpome Toro, s
BOCCTAHOBJICHHUSI UCCIieayeMoro n3ossita codupanu odpasusl [ITHC. Ha 42 nens Bce
OCTAaBIIHECS KUBOTHBIE OBUIM YMEPIIBIEHBI, BCKPBITHI U 00pa3ibl ObLIN B3STHI, KaK
ONKCAaHO BbIlIE. BakIMHUPOBAaHHBIE )KUBOTHBIE NTOKA3aJI1 3HAYUTEJIBHO MEHbIIE
MPU3HAKOB 3a00JIeBaHUsI, BBI3BAHHOTO . Suis, OCIE 3apaKeHUs.

BTopas cepus sxkcnepuMeHTOB Obliia IpOBEleHA HA CBUHBSIX KOMMEpPUYECKOH

NOPOJIbI; B IE€Hb MEePBOM BaKI[MHALMU CBUHBU ObLIK B Bo3pacte 21 £+ 7 nHeil.
JXKuBOTHBIE, KOTOPBIX HE BAKLIMHUPOBAJIHU MPOTUB S. S#is, C OTPULATEIbHBIMH Ma3KaMH
¢ muHganuH Ha S. suis Tuna 2, PRRSV-orpunarenbabie mo ceposioruu, Obliu
MOTOMCTBOM CBUHOMATOK, Y KOTOPBIX Ma30K ¢ MUHJAJUH ObLT OTPUIIATEBHBIM Ha .
suis Tuna 2. ITo npuObITUN HA MECTO MCCIEOBAHUS Y BCEX JKUBOTHBIX OBIIN B3SITHI
Ma3Ky KpOBU M Ma3KM ¢ MUHJAaNuH. B nenp uccnenosanus 0, mociue
COOTBETCTBYIOLIETO NEepHOAa aKKJIUMAaTU3aLUH, OJHY IPYINY KUBOTHBIX
BAKLIMHUPOBAJIH B JIEBYIO 4acTh IIeu mraMmMoM AFol/T2. Jlpyras rpymnmna >KHBOTHBIX
Opli1a OCcTaBJIieHAa HE BAKIIMHUPOBAHHOW. BakIIMHUPOBaHHBIE )KUBOTHBIE OBLIH
pPEeBaKLUHUPOBAHBI HA 21 NEeHb B NPAaBYK CTOPOHY IIEU TOW K€ JO30H MyTAaHTHOTO
U30JIATa, COOTBETCTBEHHO. [locie Kak1oil BaKIIMHALIMY Y JKUBOTHBIX HaOJI01aTH
MECTHBIE U CHCTeMHble peakunu. Ha 34-i neHp y BCeX KUBOTHBIX ObLIH COOpaHBI
Ma3KH KPOBHU U Ma3KH ¢ MHUHJIAJUH, a 3aT€M XUBOTHbIE€ CTPOTOT0 KOHTPOJIs ObLIN

NEPEMECIICHBI B OTACJIBHOC TIOMECIICHUE C OTIEJbHON mogaven BO3ayXa, B TO BpEMH
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KaK BCe pyrue rpynmbl Obutn oO0beauHeHbl. Ha 35-1 neHb )KUBOTHBIX 3apaskaiu
BHYTPUOPIOMIUHHO (ip) NIPUMEPHO BUPYJIECHTHBIM H30JATOM S. sSuis THHA 2.

B Teuenne cemu nHel nocne 3apakeHus KUBOTHBIX OCMATPUBAJIU HA NMPU3HAKU
3aboneBaHus, BbI3BAHHOTO S. suis. JXUBOTHBIX, HAWIEHHBIX MEPTBBIMH WJIH KOTOpPBIE
AOJDKHBI OBITN OBITH MOABEPTHYTHI 3BTAHA3UHU Mepell BBIOBIBAHNEM U3 UCIIBITAHUS O
NPUYMHAM, CBSI3aHHBIM C 0JIaronojyuneM XKUBOTHBIX, ITOJBEPraju BCKPbITHIO. Bo
BpEMsl BCKPBITHS JKUBOTHBIX OLEHHBAJIH MO MAKPOCKOTTUYECKUM MPU3HAKAM, OOBIUHO
CBSI3aHHBIM ¢ 3a0osieBaHuEeM, BbI3BaHHBIM S. suis u [LIHC (To ecTh Mo3r), u cobupanu
o0Opa3wubl cycTaBoB. BhIOBIBINNE U3 HCTIBITAHHS BCE OCTABIIHECS JKMBOTHBIEC OBLIH
yMEpLIBJIEHBI, BCKPBITHI U 00pa3usl Oblu coOpanbl. BakunHauus mytantoM Afol72
CHU3MJIA KOJUYECTBO JKUBOTHBIX, KOTOPBIE YMEPJIHU UJIU TOJIKHBI OBLTH OBITH
NOABEPTHYTHI 3BTAHA3MHU MO COOOPAKEHUAM OJaromoyuns )KUBOTHBIX B TEUEHUE
nepuoaa HaONMIOJeHUs Moce 3apakeHusi. Bo Bpemsi BCKPBITUS MPU3HAKH BOCIIAJIEHHUS
B F'OJIOBHOM MO3T€, Ha KOTOPbI€ YKa3bIBaeT MPUCYTCTBUE GUOPHHA U/UIU KUAKOCTH,
perxe HabNIooaNnuCh y )KUBOTHBIX, BAKIMHUPOBAHHBIX Afol7T2, MO CpaBHEHUIO C
OTPHULATENbHBIMU KOHTpOJsAMHU. Mccnenyemslii uzonsr S. suis peske oOHapy XKHBaJIH B
oOpas3uax roJIOBHOTO MO3Ta U CYyCTaBOB, COOPAaHHBIX MPHU BCKPBITUH Y KUBOTHBIX,
BaKLIMHUPOBAHHBIX TaMMOM Afo/72, mo cpaBHEHHUIO C OTPULIATEIbHBIMH

KOHTPOJISIMHU.
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TABJIUIIBIL.
Taoéauna 1. IlocrenoBaTresbHOCTH NpaiMepoOB.

Ha3zBanmue IMocaenosarenbHoCcTh 5°-3° Mumennb

npammepa

comE1 cgagctcggaagaattggttattgcgegteg orf2[10] — npsmoii — Sacl
(SEQ ID NO: 1)

comE2 cgggatcccgggggatgacctgttactty orf2[10] — o6parusiit — BamHI
(SEQ ID NO: 2)

comE3 tececcgggegagtegtotgtattcgacagegg P-orf2-folC[10] — obpaTHbBI#H —
(SEQ ID NO: 3) Smal

comE4 tccecegggggacaageaacaggteatecee folC|10] — mpstmoit — Smal
(SEQ ID NO: 4)

comE6 cgggatcccgettgaatgeccggcaagee folC|10] — oOparusbiii - BamHI
(SEQ ID NO: 5)

Orf2-fw ctacggctggttcttctatcgaa (SEQ ID NO: S. suis orf2
6)

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

folC-fw gtttgtccgtecateggttt (SEQ ID NO: 8) [MoaudonunrnonurnyTaMaTcHHTA3A

S. suis
FolC-rev ctggtcggtcgeatagatga (SEQ ID NO: 9)  ITloaudonunnonuriayraMaTcHHTA3a
S. suis

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

RecA-rev accaaacatgacaccgacttttt (SEQ ID NO:  PexomOunasza A S. suis
11)

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

t488a attgtatcacacactatatattttgtccacttgctaaaaa Ilpomorop orf2

antucmeicioBor ctatacctttc (SEQ ID NO: 13)

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

M13-rev aacagctatgaccatg (SEQ ID NO: 15) pKUN-V[10]*-Spec®
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Taﬁﬂnua 2. BUpyIeHTHOCTD TDaHCd)I/ILII/IDOBaHHbIX IITAMMOB S. Suis YV INOPOCAT-

THOTOOMOTHUKOB, BCe mTaMMbl coaepxkanu miasmuny (pCOM1) ¢ BcTaBkoi mwiu 0e3

Hee. V[10] / V[S735]: ucxonusiii pparmMeHT pasmepom 3 T.I.H. u3 mramma 10 unu
mramma S735, koTopslii ObLT BeIOpaH U3z 6ubnuoreku; orf2[10]: orf2 u3z V[10];

folC[10]: orf3 w3 V[10], konupyromuii nuruapodonar CuHTasa.

Kaunuuyeckun Koa-Bo cBuHel,
HHAEKC IPyNnbl H3 KOTOPBIX
BBIACJHNJH S. SUis
Iramm
= Nﬁ E aﬁ <. “=
S ¢~ FE i u: T: 2 =% 3
;.2 ES g5 8 F: fz g:i  izf
T = - s  ZE = E e LU = E
S 8 = sSS e EEZ g 2 =2 = g8 2
S x5 O 5 A2 0 ZEEZ =EE =mHO€ 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-¥)COM1- 5 10° 100 1 100 100%* 100**  60%* 5 5 5
V[10]
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 0
T15-pCOMI1- 5 10° 0 14 16 4 16 13 1 1 1
V[10]

? IIpOLeHT CBUHEMN, KOTOPBIE YMEDPJH U3-3a HHPEKIIMH UM TOJKHBI OB OBITH
yOUTHI MO COOOPaKEHUAM OJAroNOIyUHs KUBOTHBIX

® [IpoueHT cBUHEI CO CrenupUIECKIMH CHMITOMAMH

° IIpoueHT HAOMIOAEHUH Il DKCIIEPUMEHTANLHOM IPYIIbI, B KOTOPOH
HaOII01anuch cnennpUIecKrne CUMIITOMBI (aTaKCHs, XpPOMOTa XOTsI ObI OJTHOTO
CyCTaBa W/ WU HENMOABHUKHOCTD)

d [TpoueHT HaOMOAEHUH IS SKCIIEPUMEHTAIbHON TPYIIIBL, B KOTOPOH
HaOIronanuch HecrnequpuIecKkue CUMITOMBI (OTCYTCTBHE ANMNETUTA W/ WU JETPECCHs])

° IlpoueHT HaOMIONEHMH IS SKCIIEPUMEHTAIBHOMN TPYIINBI C TEMIIEPATY PO Tena
> 40 °C

" MIpensinymue sxcrepumentst (Smith et al., 2001) GblTH TOBTOPHO
POAHAINU3UPOBAHBI, YTOOBI 00ECIEUNTh CTATUCTHYECKOE CPABHEHUE MEXKAY
SKCIIEPUMEHTAaMH, 3TOT MOBTOPHBIN aHAIN3 NOTPEOOBAI HOBBIX TOYHBIX OMpeAeIeHNN
criennpUIEeCKUX U acneunPpruIecKuX CUMIITOMOB, KaK YKa3aHO B MaTepuaiax u
MeTonax.
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) p < 0,05 mo cpaBHenutro ¢ S735-pCOM1
) p < 0,01 mo cpaBuenuto ¢ S735-pCOM1
£ CeposHas 0601049Ka 0O3HAYaET OPIOIIMHA, TIEPUKAP/ UJIH TIIEBPA.
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Taoaunua 3. Aganus nocjaenoBaTeJpHOoCTU objactu -35 npomotopa orf2/folC

1 .
cpean pa3JIMYHBIX HU30JIATOB U CEPOTUIIOB S SULS.

deHoTHN IIpomoTopHas
NnocJieA0BATeJNbHOCTD -35 (5°-
3’)
Cepo- MRP® EF° CGH KnonanbHbiii
THI kaacrep! Kommiexc 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 1 717
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

' Msonster S. suis 6pimu onucansl B de Greeff et al.[23]
5 ? * VkaspiBaeT Ha Gonee BBICOKOMOJIEKYJISIpHYIO popmy MRP; «s» yka3piBaeT Ha

Oosee HU3KOMONIEKYIApHYIO Gopmy MRP

’ * YkaspiBaeT Ha Gonee BBICOKOMONEKYIspHyio hopmy EF

* Bce u30/1ThI GbLIM FEHOTHIHPOBAHBI C UCIOIb30BAHUEM CPAaBHUTENbHOIN
rubpuaunzauun renoma (CGH) [23]

10 ° JTOT U3O0MSAT OTHOCHTCS K KJIOHATBHOMY KOMILTEKCY 1

% KonnuecTBO MpoaHaIN3HPOBAHHBIX H30JIATOB / KOIMYECTBO H30IATOB C

COOTBETCTBYIOLIEH MPOMOTOPHOUN MOCIEN0OBATENIbHOCTBIO -3 5
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Taoaunna 4. Kinmayyeckue roka3aread CBUHEHN, 3apaKeHHBIX S. SUis,

SKCOEPUMEHT 1.

Maxkponaroaorus

o
ﬁ JE 0: M E =
) = = ) a = =
= g = S. [} =t ) b= E % g
= 25 E 2o 23 g = o P =
o« 1 = [~} Q- 1 E o =] d.) Q- o] = =
[ E = ® ;? = @ § > § = L = =2
= ¢85 &fgg =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%* 23"  19% 2/20 1/5 1/5 0/5

) p < 0,05 mo cpaBHenur ¢ 10
5 * p <0,01 mo cpaBHeHnuro ¢ 10
* p <0,1 mo cpaBHenuro ¢ 10

Tadaunma 5. MakpOCKOIIUYECKUE HOPAKEHU, VKA3bIBAOIIUE HA aDTPUT U

NCPUTOHUT % MOJIOKUTEIbHBIX H&6J’II-OI[€HPII>1 Y ’KUBOTHBIX, 3aPa’KE€HHBIX LITAMMOM

10 aukoro tumna 10 u mytaHTHBIM 30 TOM 10AF0IT; sxciepumenT 2.
10 10AFolT
CycTaBbl 100 20
bpromuna 80 20

15
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Taoauna 6. I1nad KIMHUYECKOrO UCCaenoBanus (sl UCCIENOBAHUS C

ucnoyb3osanueM CBS 143192).

I'pynna | O6padoTka AfolT2 3apaxenue | BoiObiBaHue
KOE na | Baxkuunaunus | (A35) u3
a03y (J10, 121) HCNBITAHUSA
1 IIItamm 5,5x10" 0,2 M id
10AfolT2 KOE
BbIpAIleH Ha
cpene APS
2 [IItamm 1,4x10° 0,2 mi id
10AfolT2 KOE
BBIPAINEH Ha
cpene THB 2 ma ip 142
3 [ItamMm 1,4x10° 2,0 M im
10AfolT2 KOE
BBIPAINEH HA
cpene THB
4 Baknuna N/A 2,0 Mt im
nianedo
[oTpuULATENBHBIN
KOHTPOJIb|
5 be3 oOpaboTku N/A N/A N/A
[CTporuit
KOHTPOJIb]
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Taoauna 7. ITonroroska BakUHBL U maanedo (s uccieqgoBaHus C

ucnoyb3osanueM CBS 143192).

I'pynna

O6padoTka

Onucanue

[MITamm
10AfolT2
BbIpAIlEH Ha
cpene APS

B nenp Bakuunanuun ACES-3abydepennyo cpeny Becton
Dickinson APS-TSB (APS; 6e3 crIBOpOTKH)
MHOKYJIupoBaiu Afol12, XpaHAUMCS O TIULEPUHOM,
U BbIpalquBaiu npu nepememusanuu 10 0,6 £ 0,1 OD
A600 um. Kynbrypy uentpudyruposanu npu 9000
oboporoB B Teuenune S MuHyT nipu 4 °C. CynepHaTaHT
NEeKAHTUPOBAJIH M 3aTE€M KJIETKH JABaK/bl OTMbIBAJIU B
paBHOM oObeme crepuibHoro 1X PBS, pH 7,2, OTM™MBITHIE
kietku cycnenauposanu B PBS no OD A600 uwm,
paBHoro nmpubauzuTenpHo 9 log Ha mu. [IpubnusurensHo
10 M1 9 log OTMBITOH KYJAbTYPBI OBLIO PA3JIMTO B
cTepriibHbIE (PIIAKOHBI. AJTUKBOTHI pacTBOpa IJIs
BaKIMHAUWHU ObLTH npoBepeHsbl Ha KonudecTBo KOE no
BaKIMHALNHU U CPa3y MOCJEe BaKIIMHALMHA. BaknHHbBIE
npenapaThl AepKajdd Ha KUAKOM JbY IO BBEICHUS HE
bosee 60 MUHYT.

2,3

MTamm
10AfolT2
BBIpAILEH HA
cpene THB

B neunb Baknuuanuu OynpoH Tonna-I'esutrta (THB; 6e3
CBIBOPOTKH ) MHOKYJIUpOBaIu AFol712, XpaHAUMCS IO
[JIMLEPUHOM, U BBIPAIIUBAIH PU MEPEMEIIUBAHIHU 10
0,6 £0,1 OJ A600 um. KynbeTypy nentpudyrupopaiu
npu 9000 obopoTos B Teuenune 5 MuHyT npu 4 °C.
CynepHaTaHT JEKAHTHUPOBAJIU U 3aTEM KJIETKH JABAK]bI
OTMBIBAJIN B paBHOM oObeme cTepunbHoro 1X PBS, pH
7,2. OT™MBITBIE KJI€TKU cycneHauposaiu B PBS no OD
A600 M, paBHOro npubnusutenbHo 9 log Ha M.
[MpubausurensHo 10 Ma 9 10g OTMBITOH KYJIBTYPBI
Nepesuiiu B CTEPUIbHBINA (PIakoH Aisi 00pabOTKHU TPyIMIIbI
2. AnukBoTy 9 log mpOMBITOH KYyJIBTYphl HOTOJHUTEIbHO
pa3baBIM O LEJEeBON KOHIIEHTpauuu kjaeTok B PBS u
MepeJIUIIN B CTEPUIIbHBINA (PJIAKOH IJ1s1 00pabOTKU TPymIibl
3. ATUKBOTBI KaXXJOr0 pacTBopa jsi o0paboTku ObLIH
nposepensl Ha konndyecTBo KOE no BakuuHanuu u cpasy
nocJjie BaKIUHAUKA. BakIMHHbBIE TpenapaTsl JepiKaid Ha
JKHJIKOM JIbJIy 1O BBeneHwus He Ooyiee 60 MUHYT.

Baknuna
rianebo

IMpubnuzurenpHo 40 M cTepunbHOro 3a0ydepeHHoro
docdarom conesoro pacteopa (PBS), pH 7,2, nepennnu
B CTEPUJbHBIN (yakoH u xpaHunu npu 4 °C no
HCTIOJIB30BAHHS.
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Taoauua 8: [ToaroroBka K 3apakeHUKO (U1l UCCIENOBAHUS C UCHOJL30BAHUEM

CBS 143192).

mramm

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

IHoaroroska

OTaenbHYI0 KOJOHUIO HHOKYJHpPOBaIU B 10 M mpeaBapuUTEIbHO
Harperoro THB + 5 % ®BC u Bepamusanu crarudecku 1o 0,5 + 0,1
OD A600 am. O6bem kynbTypbl yBeauuusanu 10 900 mn 8 THB + 5 %
®bC u BeipamuBanu npu nepememusanuu 10 0,7 £ 0,1 OD A600 um.
CrepunbHblil TIHLEepUH A00aBisiau B KyJabTypy (10 % 06./00.).
AnukBOTHI ObLTH coxpaHeHbl s onpenenenus KOE no
3aMOpa’KMBAHUS U MOCJE PA3MOPAKUBAHUS, a TAKXKe JJIs ONpeIeIeHHs
qucToThl. [Ipoly BHOCHIM BO (urakoH u xpanmiu npu -70 °C no
ucnoab3oBaHus. Ilepen UCoab30BaHUEM KYJIbTYPY Pa3MOpPaKHUBAJIH Ha
BoasiHow Oane mpu 37 °C, 3atem pazbasisinu crepuibabiM THB + 5 %
®BC no nocTukeHus 1eIeBONU KOHLIEHTpauu 1 x 10° KOE/mu.
ANUKBOTHI pacTBOpa AJs 3apakeHus nposepsanu Ha konudectso KOE no
3apakeHUsl U cpas3y Mocje 3apakeHus.

Tadoauua 9. [IpoLeHT ;KUBOTHBIX, KOTOPBIE YMEPJIY WY ObLIU VMED LIBJIEHBI

nocJie 3apaxenus (cMepTHOCTh) ([ uccienosadus ¢ ucnoap3zosanneM CBS 143192).

I'pynna Koua-Bo Bakununa CmepTHOCTB"
3apasKeHHBIX
CBHHEH
1 14 Iramm 10Afol12 — 7log - APS 35,7 %
—id

2 11 IMIramm 10Afol12 — 8log - 45,5 %
THB - id

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

4 15 Bakuuna mmianebo 93,3 %

[oTpunaTEenbHBIN KOHTPOJIb]

Taoauna 10. ITpoeHT )XKUBOTHBIX C TSKEJOH XPOMOTOH mocje 3apaxeHust (s

uceaenoBanus ¢ ucnojnzosanuem CBS 143192).

IIpoueHT cBUHEH ¢
Kou-Bo . .
TSAKeJI0il XpOMOTOH B
I'pynna|3apakeHHBIX Bakuuna
. Te4YeHHe Mepuoaa
CBHHeH
Hal0JaoaeHust
1 14 IMtamm lOAfo_laZl — 7log - APS 42 %
IMItamm 10Afol12 — 8log - 0
2 1 THB - id 0%
MItamm 10Afol12 — 8log - 0
3 11 THB - im 3,3 %
4 15 Bakiuna niIaue6o 41,7 %
[oTpuLIaTeNbHBINH KOHTPOJB]
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Taoauma 11. ITpoleHT )KUBOTHBIX, IPOSIBJISIONINX AHATUIO IIOCJE 3apaKeHUs

(s uccaenosanus ¢ ucnojn3zosanueM CBS 143192).

I'pynna Koua-Bo Bakuuna IIpouent cBuHeH,
3apasKeHHBbIX NPOSIBJSIIOIINX aNaTHIO B
CBHHEH TeYeHHe nepuoaa
HAO0JII0JeHHUSs
1 14 [MIramm 10AfolT2 — 7log - APS 21,1 %
—id
2 11 MIramm 10AfolT2 — 8log - 4,3 %
THB - id
3 11 MIramm 10AfolT2 — 8log - 11,7 %
THB - im
4 15 Baknuna mianebo 50,0 %

[oTpunaTENnbHBIN KOHTPOJB]

Taoauma 12. I1po1eHT )KMBOTHBIX ¢ MPHU3HAKAMU BOCHAJIEHUS B MO3I'€ BO BPEMsI

BCKpBITUs (Ui UcclienoBadus ¢ ucrnojb3osanueM CBS 143192).

I'pynna Koua-Bo Bakununa IIpoueHT cBUHEH ¢
3apasKeHHBIX BOCHAJIEHHEM B MO3re
CBHHEH
1 14 IMIramm 10AfolT2 — Tlog - APS 21 %
—id
2 11 IMIramm 10AfolT2 — 8log - 45 %
THB - id
3 11 Itamm 10AfolT2 — 8log - 27 %
THB - im
4 15 Baknuna niane6o 87 %

[oTpunaTenbHBIIH KOHTPOJIb]

Tadoauua 13. [IpoLEHT )KUBOTHBIX, V KOTOPBIX S. suis ObUI 0OOHADVIKEH B

O6D213LlaX I'OJIOBHOI'O MO3ra, B3ATHIX NMPHW BCKPBLITHH (I[.]'IH HCCICAOBAHUA C

ucnoyb3osanueMm CBS 143192).

I'pynna Kou-Bo Bakuuna IIpoueHT cBUHEH, Y
3apasKeHHBbIX KOTOPBIX S. suis ObLI
CBUHEH 00HApYKEH B MO3Te
1 14 MIramm 10Af0lT2 — Tlog - 35,7 %
APS —id
2 11 MIramm 10AfolT2 — 8log - 27,3 %
THB - id
3 11 MIramm 10AfolT2 — 8log - 27,3 %
THB - im
4 15 Baknuna mianebo 93,3 %

[oTpuLIaTENbHBIN KOHTPOJb]
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Taoauua 14. [TpoueHT )KUBOTHLIX, V KOTOPLIX . suis ObUl OOHApVKEH B

O6D&3H3X rOJIOBHOI'O MO3Tra, B3ATHIX IPHW BCKPLITHH (I[.]'IH HCCICAOBaAHUA C

ucnosb3osanueM CBS 143192).

I'pynna Koua-Bo Bakuuna ITpouenT ceuHeH, y
3apa’keHHBbIX KOTOPBIX . suis 6b1
CBHHEH 00HApYKEH B MO3Te
1 14 MItamm 10AfolT2 — Tlog - 35,7 %
APS —id
2 11 MItamm 10AfolT2 — 8log - 36,4 %
THB - id
3 11 MItamm 10AfolT2 — 8log - 18,2 %
THB - im
4 15 Bakuuna mianebo 73,3 %
[oTpunaTeNbHBIN KOHTPOJIB |

Taoaunna 15. [1nad ucciienoBaHus 3apaskKeHUs MOCje BaKUMHaUUu (s

uceaenoBanus ¢ ucnojnzopanuem CBS 140425).

I'pynna|Koa-so |O6padorka| Koa-Bo/ 2 HHu Cnoco0 Henp | Cnocod
CBHHEH MJI 1034 o0pa- Bakumn- 3apa- 3apa-
00TKH HAIUH JKEHHUS | KeHHus
1 15 [Mramm | 1,0x 10 | 0, 21 i.m. 36 i.p.
10AfolT KOE
(nepBas
BaKI[MHA)
9,8 x 10’
KOE
(BTOpAas
BAKIIMHA)
2 15 [ramm | 9,5 x 10° 0 i.m. 36 i.p.
10AfolT KOE
3 15 ITnamnebo N/A 0, 21 im. 36 i.p.
[oTpumar.
KOHTPOJIb |
4 5 Crpornii N/A N/A N/A N/A N/A
KOHTPOJIb
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Taoauna 16. [Tonroroska BakUMHLI (151 UCClenOBaHUs ¢ ucnojib3osanueM CBS

140425).

I'pynna

O6padoTrka |Onucanue

1-2

IMTtamm [MIramm 10AfolT, xpansmuiicst Mo rIULEPUHOM, IEPEHOCUIN
10AfolT B OynboH Tonna-I'esurra (THB) + 5 % ¢eranbHoll Obrubeit
ceiBopoTku (PBC) n BeipamuBanu cratudecku 1o 0,5 + 0,1
OD A600 um. O0bem KynbTypsl yBeauuusaiu 10 1800 mi B
THB + 5 % ®bC u BripamuBanu npu nepememnaduu 10 0,7
+ 0,1 OD A600 um. KynapTypy KOHIEHTpUpOBaiu B 6 pas
LHEeHTPpU(PYTrUPOBAHUEM U yAAJEHHEM CyNepHAaTaHTa A0
noctmwkenus 10-log-no3el. CTepUNbHBIN TIULIEPUH 00BN
B KOHLIEHTPUPOBAHHYIO KyJbTypy (10 % 006./06.). ATUKBOTHI
ObLTu coxpanensl 1151 onpenenenuss KOE, onHoponHOCTH U
YUCTOTHI O 3aMOPAKUBAHUS U MOCJIE PAa3MOPAKUBAHMUS.
Baknuny BHOcHim BO (uiakoH u xpanunu npu -70 °C no
HCIIONb30BaHUs. BakinHy pa3MopakuBaliu Ha BOAsIHON OaHe
npu 37 °C u pa3baBisiin 10 HAMEYEHHON 1IeNeBOM
KOHLIEHTpAaIUU, UCTIONb3Ys CPpely AJSA XpaHEeHUs, 3aTeM
Jep>Kaiu Ha JKUAKOM JIbAY A0 BBEJEHMUS.

ITnane6o Crepunsbhnas cpega THB + 5 % ®BC, xpanunu npu 4 °C no
UCIOJb30BAHHUS.

Taoaunua 17. [Toaroroska K 3apakeHuro (JUisi UCCAENOBAHUS C UCIOJL30BAHUEM

CBS 140425).

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

mTamMmm

MoaroroBka k |[OTOENbHYIO KOJOHUIO HHOKYJIUPOBAIU B 20 MJI mpeaBapUTEIbHO
3apa’KeHHUIo Harperoro THB + 5 % ®BC u Beipanusanu cratuuecku 10 0,5 +

0,1 OD A600 M. O6beM KynbTypbl yBeauuusaiu 10 900 mi B
THB + 5 % ®bC u BripamuBanu npu nepememnsasuu g0 0,7 +
0,1 OD A600 am. CTepusbHBIA MIULEPHUH 1OOABISIIHN B
KyabTypy (10 % 06./06.). ANUKBOTBI OBLIM COXPAaHEHBI IS
onpenenenuss KOE no 3amopakxuBanus u nocire
pa3MoOpaKMBaHUs, a TAK)XKe AJIs onpeneseHus 4uctotsl. [Ipoly
BHOCHJIM BO (y1akoH U xpaHwiu nipu -70 °C 10 UCTOIb30BAHMUS.

Taoauna 18. I1po1eHT KUBOTHBIX, MPOSIBISIONINX XPOMOTY ITOCJIE 3apaKEeHUs]

(CBS 140429).

I'pynna | Koa-Bo Bakuuna IIpoueHT cBuHeEH,
CBHHeH NPOSABJSIIOIIUX
XpomMoTy
1 13 IMIramm 10AfolT — 10logs - 2 no3a 7,7 %
2 15 IMITramm 10AfolT — 10logs - 1 no3a 40,0 %
3 15 [Inaue6o [oTpuLATEIbHBINH KOHTPOJIB | 93,3 %
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Taoauma 19. I1po1ieHT KUBOTHBIX, AEMOHCTPHUPVIOINNX HEHOPMAJILHOE

nosenenue nocie 3apaxenus (CBS 140425).

I'pynna | Koa-so Bakuuna IIpoueHT cBuHEH,
CBHHEH AEMOHCTPHPYHOIMHX
HEHOPMAJIbHOE
noBeJeHHe
1 13 [lIramm 10AfolT — 10logs - 2 no3a 0 %
15 IIramm 10AfolT — 10logs - 1 no3a 46,7 %
3 15 IMnaue6o [oTpuLATEIbHBINH KOHTPOJIB | 100 %

Tadoauua 20. [TpOLEHT )KUBOTHBIX, KOTOPBIE YMEDJIU UJIH ObLIU YMEPIIBJIEHDI

nocJie 3apaxenus (cmeptHocth) (CBS 140425).

I'pynna | Koa-Bo Bakuuna CmepTHOCTB (%)
CBUHeH
1 13 IMItamm 10AfolT — 10logs - 2 no3a 0 %
2 15 IIramm 10AfolT — 10logs - 1 no3a 26,7 %
3 15 Inauebo [oTpUIATEIBLHBIN KOHTPOJIB] 100 %

Taoauma 21. IIpo1eHT »KUBOTHBIX C MATOJOTHYECKUMH U3MEHEHUSIMUA B MO3Ie

npu BckpbiTuud (CBS 140425).

I'pynna | Koa-Bo Bakuuna IIpoueHT cBHHEH ¢
CBHHEH NMaTOJOrHYEeCKHMH
U3MEHEHHUSIMH B
IIHC (%)
1 13 Itamm 10AfolT — 10logs - 2 no3a 0 %
15 Itamm 10AfolT — 10logs - 1 no3a 26,7 %
3 15 IMnaue6o [oTpULIATENBLHBIN KOHTPOJIB] 93,3 %

Taoauma 22. [1poleHT )KUBOTHBIX C MAaTOJOTHYECKUMH U3MEHEHUSIMUA B TPYAHOMI

nogoctu nnpu BekpouiTuu (CBS 140425).

I'pynna | KoJua-Bo Bakuuna IIpoueHT cBHHEH €
CBHHEH NMOPAKEHHUSAMH B
TPYAHOH MOJOCTH
(%)
1 13 IMItamm 10AfolT — 10logs - 2 no3a 23,1 %
15 IMItamm 10AfolT — 10logs - 1 no3a 33,3 %
3 15 IInauebo [oTpULATEIBHBIN KOHTPOJIB] 93,3 %
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Taoauna 23. [IpoLEHT XXKUBOTHBIX, V KOTOPLIX S. suis ObU1 oOHapykeH B oOpasie

mosra (CBS 140425).

I'pynna | Koa-Bo Bakuuna S. suis oOHapyxeH
CBHHEH B o0pasue HHC
(%)
1 13 Iramm 10AfolT — 10logs - 2 no3a 0 %
15 [Iramm 10AfolT — 10logs - 1 no3a 6,7 %
3 | IMnaue6o [oTpuLATEIbHBINH KOHTPOJIB | 73,3 %




NEPEYEHE TOCJEIOBATEJHLHOCTENM
<110> BEPUHIEP VHIEJBXAVM BETMEIVKA I'MBX

<120> CHWXeHMe BUPYJIEHTHOCTM OaKTepuy IYyTEM CHMXEHMsS TpaHcnopTa odojara y
BaxTepun

<130> 3811-P111017US
<160> 27

<170> PatentIn Bepcum 3.5

<210> 1
<211> 30
<212> JHK

<213> JHckyccTBeHHasa IlocjienoBaTesIbHOCTD

<220>
<223> Illpavmep comEl

<400> 1

cgagctcgga agaattggtt attgcgcgtg 30
<210> 2

<211> 29

<212> JHK

<213> JHckyccTBeHHasa I[locjenoBaTesIbHOCTD

<220>
<223> IIpanMep comE3

<400> 2

cgggatcccg ggggatgacc tgttgcttg 29
<210> 3

<211> 33

<212> JHK

<213> MckyccTBeHHas IlociienoBaTeJIbHOCTD

<220>
<223> IlparmMep comE3

<400> 3

tccceccgggg gagtcgtgtg tattcgacag cgg 33
<210> 4

<211> 31

<212> [JHK

<213> JHckyccTBeHHasa I[locjenoBaTesIbHOCTD

<220>
<223> IllpavimMep comE4

<400> 4
tccceccgggg gacaagcaac aggtcatccce ¢ 31
<210> 5
<211> 29

<212> JHK



<213> HckyccTBeHHas IlociemoBaTeJIbHOCTD

<220>
<223> IlpavimMep comE6

<400> 5
cgggatcccg gttgaatgcce cggcaagcc

<210> 6
<211> 23
<212> IIHK

<213> IHckyccTBeHHas [locjlenoBaTeJIbHOCTD

<220>
<223> TIlpavimep Orf2-fw

<400> 6
ctacggctgg ttcttctatc gaa

<210> 7
<211> 22
<212> JHK

<213> JHckyccTBeHHasa llocjenoBaTesIbHOCTD

<220>
<223> Ilpaimep Orf2-rev

<400> 7
gcaatcggtg tcatgataaa gg

<210> 8
<211> 20
<212> JOHK

<213> JHckyccTBeHHasa IllocenoBaTesJIbHOCTD

<220>
<223> Illpammep folC-fw

<400> 8
gtttgtccgt ccatcggttt

<210> 9
<211> 20
<212> JHK

<213> JHckyccTBeHHasa I[locjenoBaTesIbHOCTD

<220>
<223> Ipaumep folC-rev

<400> 9
ctggtcggtc gcatagatga

<210> 10
<211> 21
<212> JHK

<213> MckyccTBeHHas IlociienoBaTeJIbHOCTD

<220>
<223> Ilpavmep RecA-fw

29

23

22

20

20



<400> 10
ggtttgcagg ctcgtatgat g

<210> 11
<211> 23
<212> JHK

<213> JHckyccTBeHHas [locjlenoBaTeJILHOCTD

<220>
<223> IlpaVimMep RecA-rev

<400> 11
accaaacatg acaccgactt ttt

<210> 12
<211> 51
<212> JHK

<213> HckyccTBeHHas IlociemoBaTeJIbHOCTD
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<223> Ilpavmep t488a

<400> 12
gaaaggtata gtttttagca agtggacaaa atatatagtg tgtgatacaa t

<210> 13
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<400> 13
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<400> 15
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<210>
<211>
<212>
<213>

<400>

16
5

BEJIOK
Streptococcus suis

16

Phe Tyr Arg Lys Pro

1

<210>
<211>
<212>
<213>

<400>

Met

Ser

Ile

Pro

Ile

65

Phe

Met

Leu

Leu

Val

145

Tyr

Thr

Ile

Gly

vVal

50

Leu

Leu

Phe

Leu

Ala

130

Gln

His

<210>

17
168

BEJIOK
Clostridium bolteae

17

Lys

vVal

Phe

35

Gln

Phe

Thr

Arg

Leu

115

Leu

Phe

Ile

18

Thr

Leu

20

Ala

Gly

Pro

Gly

Ile

100

Asn

Leu

Val

Leu

5

Lys

Ser

Phe

Gly

Ile

Leu

85

Ala

Thr

Ser

Ile

Gln
165

His

Arg

Ile

Ile

Gly

70

Thr

Cys

Cys

Thr

Ile

150

Glu

Met

Phe

Pro

Ala

55

Met

Tyr

Ala

Trp

Arg

135

Ala

Asn

Val

Leu

Ile

40

Ala

Tyr

Gly

vVal

Ile

120

Ile

Arg

Ser

Trp

Ser

25

Val

Ala

Phe

Ile

Leu

105

Ser

vVal

Met

Met

10

Phe

Ile

Ala

Pro

Leu

90

Ile

Leu

Gln

Tyr

Gly

Ser

Gly

Ala

Gly

75

Leu

vVal

Leu

Tyr

Val
155

Ile

Ala

Ala

Asp

60

Phe

His

Gln

Tyr

Val

140

Leu

Leu

Trp

vVal

45

Phe

Thr

Lys

Leu

Gly

125

Val

Gly

Ile

Asn

30

Leu

Leu

Val

Asn

vVal

110

Ala

Leu

sSer

Ala

15

vVal

Phe

Gly

Thr

Arg

95

Tyr

Pro

Ile

Lys

Val

Lys

Gly

Ala

Ala
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Ser

Gly

Tyr

Pro

Lys
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<211>
<212>
<213>

<400>

Met

Lys

Ala

Ile

Tyr

65

Gly

Thr

Gln

Cys

Ser

145

Met

Val

Leu

Lys

Ile
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50

Gly

Ala

Ala

Ser

Gly

130

Thr

Ser

Pro

<210>
<211>
<212>
<213>

<400>
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BEJIOK
Clostridium phytofermentans
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Asn

Val

Glu

35

Phe

Pro

Ile

Phe

Leu

115

Leu

Phe

Ile

Ile

19

189
BEJIOK
Alkaliphilus
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Gln

Phe
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Val

Ser

Ile

Leu

Ile

100

Pro

vVal

Trp

vVal

Ile
180

Glu

Thr

Ile

Phe

Ala

Phe

85

ser

Asn

Ile

Gly

Ile

165

Lys

Met Lys Phe Asn Thr

1

5

Lys

Leu

Leu

Gly

Ser

70

Pro

Gly

Ile

Asn

Leu

150

Ile

Lys

Asn

Glu

Thr

Phe

55

Ala

Met

Ile

Val

Ser

135

Ile

Ser

Ala

Val

Thr

Arg

40

Ile

Thr

Gly

Val

Gly

120

Tyr

Pro

vVal

Ile

Lys

Phe

25

Phe

Pro

vVal

Ala

Tyr

105

Ala

Trp

Ile

Thr

Val
185

metalliredigens

Arg Lys Leu Val

Asn

10

Ile

Leu

vVal

Ala

Tyr

90

Gly

Ala

Leu

Arg

Tyr

170

Ile

Lys

Val

sSer

vVal

Ala

75

Phe

Leu

Val

Ser

Ser

155

vVal

Met

Asp

Leu

Leu

Ile

60

Cys

Pro

Phe

Val

Ile

140

Ile

Ile

Leu

Ala

Lys

45

Ala

Ser

Gly

Leu

Asn

125

Ile

Gln

Ser

Lys

Leu

30

Glu

Ala

Asp

Phe

His

110

Gln

Ser

Ser

Lys

Lys

15

Leu

Trp

Ile

Phe

Thr

95

Lys

Phe

Gly

Ala

Thr
175

Gly

Val

Asn

Leu

Leu

80

Ile

Lys

Phe

Lys

vVal

160
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Thr Leu Ser Leu Leu Met Ala
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15



Leu

Gly

Ala

Gly

65

His

Tyr

Leu

Ile

Ala

145

Thr

Ser

Thr

Val

Gly

50

Asp

Phe

Tyr

Gln

Gly

130

Leu

Gln

Asn

<210>
<211>
<212>
<213>

<400>

Ile

Glu

35

Ile

Leu

Thr

Phe

Val

115

Gln

Phe

Leu

Lys

20
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20
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Leu

Ile

Leu

Thr

100

ser

vVal

Ser

Ile

Thr
180

BEJIOK
Thermoanaerobacter tengcongensis

20

Phe

Val

Phe

Gly

Ser

85

Phe

Arg

Thr

Ile

Ser

165

Asn

Thr

Arg

Gly

Tyr

70

Ala

Arg

Pro

Ile

Pro

150

Ile

Ile

Arg

Val

Pro

55

Phe

Gly

Pro

ser

Ser

135

Tyr

Pro

Phe

Ile

Gly

40

Ile

Leu

Leu

Lys

Phe

120

Leu

Glu

Ile

Asp

Ala

25

Phe

Ser

Asn

Ser

Ser

105

Trp

Leu

Leu

Phe

Tyr
185

Ser

Gly

Gly

Pro

Gly

90

Asn

Leu

Leu

Thr

Ser

170

Val

Met Lys Lys Phe Thr Thr Arg Glu Ile Ala

1

5

10

Ala Leu Asn Ile Val Leu Thr Arg Ile Ala

20

25

Gly Gly Val Glu Gly Ile Arg Ile Gly Phe

35

40

Ile

ser

Phe

Met

75

Phe

Ile

Ile

Ile

Ile

155

Trp

Lys

Phe

Ser

Arg

Leu

Ile

60

Gly

Ile

His

Phe

Pro

140

Ile

vVal

Ser

Leu

Ile

Gly Ala

Ile

Pro

45

Val

Ala

Pro

Phe

Ile

125

Tyr

Pro

Ile

Lys

Ala

Arg

Phe
45

Pro

30

Ile

Gly

Tyr

Gly

Ser

110

ser

Phe

Arg

Trp

Leu

Ile
30

Pro

Phe

Leu

Ala

Met

Ser

95

Ser

Ile

Leu

Thr

Ile
175

Leu
15

Ala

Val

Gly

Leu

Leu

Pro

80

Ile

Lys

Leu

Ser

Ile

160
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Phe

Leu

65

Pro

Phe

Ile

Tyr

Pro

145

Leu

ser

50

Gly

His

Leu

Ala

Phe

130

Arg

Lys
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<211>
<212>
<213>

<400>

Gly

Asp

Phe

Lys

Ile

115

Ile

Ile

21
175

Ile

Ile

Thr

Pro

100

Gly

Gln

Val

BEJIOK
Enterococcus

21

His Arg Leu

1

Leu

Lys

Gly

Met

65

Ala

Ile

Met

Ile

Pro

50

Ala

Phe

Thr

vVal

Ser

35

Phe

Leu

Ile

Trp

Asp

Thr

20

vVal

Trp

Phe

Glu

Lys

Ala

Ile

Phe

85

Phe

Leu

Met

Thr

Ala

Leu

Thr

Ser

ser

Gly

85

Asn

Phe

Gly

70

Thr

Lys

Gly

Leu

Gln
150

Gly

55

Tyr

Ala

Ala

Gln

Phe

135

Ala

faecium

Arg

Ser

Phe

Gly

Lys

70

Ala

Ala

Met

Arg

Ile

Ile

55

ser

Ile

Ile

Pro

Phe

Ala

Gln

Thr

120

His

Ile

Ile

Leu

Pro

40

Gly

Ala

Tyr

Leu

Tyr

Ile

Leu

Ile

105

Ile

Leu

Gln

Ala

Val

25

Gln

Ala

Phe

Gly

Ala

Ala

Asn

vVal

90

Pro

Ser

Pro

Val

Ile

10

Ala

vVal

Val

Phe

Phe

90

Thr

Gly

Pro

75

Gly

Thr

Ser

Met

Pro
155

Met

Ile

Ile

Leu

Ile

75

Phe

Leu

Gly

60

Met

Ile

Phe

Ile

Lys

140

Leu

Gly

Glu

Met

Ala

60

Gly

Phe

Ser

Ile

Gly

Leu

Trp

Ile

125

Ile

Tyr

Leu

Thr

Gly

45

Asp

Phe

Tyr

vVal

Val

Pro

Pro

Gln

110

Leu

Thr

Ala

Leu

Pro

30

Ile

Leu

Thr

Arg

Thr

Gly

Tyr

Pro

95

Leu

Thr

Val

Phe

Ile

15

Phe

Leu

Val

Leu

Lys

95

Leu

Ala

Met

80

Leu

vVal

Pro

Pro

Leu
160

Ala

Ile

Phe

Gly

Asn

80

Glu

Ile



Ile

Pro

Ile

145

Ile

Asn

Leu

130

Trp

Pro

<210>
<211>
<212>
<213>

<400>

Leu

115

Phe

Leu

Tyr

22
179

100

Phe

Ser

Pro

Lys

BEJIOK
Enterococcus

22

Met Thr Lys

1

Leu

Thr

Met

Val

65

Thr

Lys

Thr

Tyr

Lys
145

Ile

Phe

Ile

50

Val

Leu

Lys

Val

Gly

130

Thr

Ala

Leu

35

Phe

Gly

Asn

Glu

Leu

115

Val

vVal

Lys

Val

20

Lys

Gly

Met

Ala

Met

100

Ile

Asn

Ile

Leu

Trp

Ile

Lys
165

Lys

Val

Ile

Pro

Leu

Phe

85

Thr

Asn

Leu

Phe

Thr

Val

Gln

150

Ile

faecalis

Phe

Val

Ser

Phe

Leu

70

Leu

Trp

Ile

Ala

Phe
150

Pro

vVal

135

Ser

Leu

Gly

Val

Phe

Trp

55

Phe

Ala

Gln

Ile

Asn

135

Pro

Leu

120

Trp

Ile

Arg

Thr

Phe

Thr

40

Ala

Pro

Gly

Arg

Leu

120

Phe

Ile

105

Trp

Ala

Ala

ser

Lys

ser

25

Phe

Gly

Lys

Ala

Val

105

Thr

Ala

Gln

Leu

Pro

Ile

Leu
170

Ser

10

Arg

Ile

Ile

Ala

Ile

90

Ile

Pro

Trp

val

Ala

Arg

Tyr

155

Ala

Ile

Phe

Pro

Gly

Gly

75

Tyr

Leu

Leu

Trp

Ile
155

Leu

Leu

140

Tyr

Ile

Ala

Phe

Glu

Thr

60

Tyr

Gly

Ala

Trp

Val

140

Ala

Met

125

Leu

Val

His

Leu

Ala

Ser

45

Ala

Phe

Tyr

Thr

Leu

125

Pro

Thr

110

Tyr

Lys

Gly

Ala

Met

Tyr

30

Leu

val

Pro

Phe

Leu

110

Ser

Arg

Tyr

His

Thr

Arg

Lys
175

Gly

15

Glu

Ile

Ala

Gly

Tyr

95

Leu

Leu

Leu

Tyr

vVal

vVal

Ser
160

Val

Thr

Gly

Asp

Phe

80

Tyr

Val

Met

Ile

Leu
160



Gly Asn Lys Ile Pro Phe Lys Arg Leu Phe Gly Lys Pro Leu Ser Glu

Leu Asp Gln

<210>
<211>
<212>
<213>

<400>

Met

Met

Phe

Val

Ala

65

Phe

Val

ser

Val

Ala

145

Leu

Lys

Lys

vVal

ser

Ala

50

Ala

Ile

Phe

Val

Thr

130

Leu

Leu

23
177

BEJIOK
Lactobacillus brevis

23

Thr

Thr

Val

35

Leu

Val

Gly

Leu

Leu

115

Ile

Lys

Leu

Met

Met

20

Gly

Ile

vVal

Phe

Tyr

100

Ile

Met

Glu

Lys

165

Ala

Gly

Asn

Ala

Asp

Thr

85

Arg

Ala

Tyr

Leu

Ser
165

Lys

vVal

Asn

Lys

vVal

70

vVal

Gln

Leu

Gln

Ile

150

Gln

Thr

Leu

Phe

Trp

55

Ile

Ser

Pro

Leu

Thr

135

Val

val

Gln

Met

Ile

40

Phe

Gly

Ala

Val

Val

120

Pro

Thr

Ile

Leu

Ala

25

Lys

Gly

Thr

vVal

Ser

105

Asn

Phe

Pro

Gln

170

Pro

10

Leu

Val

Pro

Leu

Leu

90

Trp

Thr

Trp

vVal

Met
170

Lys

Gln

ser

Trp

Met

75

Gly

Trp

Leu

Ser

Gln

155

Ile

Leu

Leu

Phe

Trp

60

Thr

Ser

Arg

Leu

Leu

140

Ile

Gln

Asp

vVal

Thr

45

Gly

Gly

Leu

Val

Asn

125

Leu

vVal

Ala

Thr

Ile

30

Phe

Met

Gly

Ile

Ile

110

Thr

Pro

Leu

Arg

175

Leu

15

Ser

Leu

Leu

Pro

Tyr

95

Gly

Leu

Val

Val

Leu
175

Ser

Arg

Ile

Thr

Phe

80

Ala

Ala

Trp

Arg

Tyr

160
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<210>
<211>
<212>
<213>

<400>

Met

Thr

Ile

Asn

Leu

65

Phe

Gly

Trp

Phe

Trp

145

Ile

Pro

Asn

Leu

Pro

Val

50

Ala

Ile

Leu

Leu

Ile

130

Ala

Arg

Glu

<210>
<211>
<212>
<213>

<400>

24
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BEJIOK

Streptococcus mutans

24

Thr

Ala

Ile

35

Met

Ile

Ile

Phe

His

115

Phe

Gln

Ile

Leu

25
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BEJIOK

Met

Met

20

Ile

Ile

Leu

Trp

Phe

100

Val

Thr

Phe

Leu

Arg
180

Phe

Leu

Pro

Gly

Asp

Trp

85

Tyr

Thr

Pro

Ala

vVal

165

Lys

Lys

Ile

Gln

Met

Ile

70

Thr

Gln

Ile

Leu

Ala

150

Thr

Leu

Ser

Ala

Gln

Ile

55

Val

Leu

Lys

Ala

Leu

135

Gly

Met

Ala

Pro

Leu

Leu

40

Gly

Asp

Leu

Ser

Thr

120

Val

Arg

Ala

Asn

Lys

Ala

25

Ile

Gly

Asn

Glu

Leu

105

Ala

Gln

Trp

Ile

Phe
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Streptococcus gallolyticus
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Leu
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Phe

Ile

Pro

Leu

Ala

90

Ser

Ile

Ile

Leu

Met

170

Lys

Ser

Ala

Ser

Ile

Ser

75

vVal

Trp

Ile

Tyr

Lys

155

Pro

Pro

Ile

Pro

Trp

60

Ser

Gln

Thr

Met

Tyr

140

Ile

Gln

Gln

Gly

Thr

45

Ala

Gly

Gly

Asn

Leu

125

Gly

Phe

Leu

Arg

Lys

30

Phe

Phe

Ala

Leu

Lys

110

Ile

Val

Glu

Gln

Leu

15

Phe

Ile

Ile

Gly

Phe

95

Lys

Gly

Pro

Ile

Arg
175

vVal

Ser

Val

Ser

Asn

80

Tyr

Asp

Ser

Phe

Pro

160
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Met Asn Leu Phe Phe Lys Thr Pro Lys Leu Thr Leu Lys Arg Leu Val



Ser

Ile

Asn

Leu

65

Asn

Tyr

Asp

Thr

Phe

145

Pro

Ile

Leu

Pro

Thr

50

Gly

Phe

Gly

Trp

Phe

130

Trp

Leu

Pro
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<211>
<212>
<213>
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Ile

Ile

Ile

Leu

Leu
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Ile
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Met

20
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Leu
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Leu

Gln

Ile

Leu
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BEJIOK
Streptococcus uberis
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Trp

85

Phe
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Thr

Tyr

Ile
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Gln
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Trp
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Leu
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1

5
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Pro Ile Trp
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Ile Ser Phe

Gly

Thr

45
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Gln
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125

Phe

Ile
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Gln

Ser
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45

Lys

30

Phe
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Gly

Ser

110

Leu
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Phe
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Lys
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Phe
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Phe
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Ile

Val
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175
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Asn

Leu
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Phe
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Trp

Phe

Trp
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Leu
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Ile
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Leu
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<210>
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<400>
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Lys
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BEJIOK
Streptococcus suis
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1
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Ile

Ile
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Met
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50

Ser

Thr

Ser

35
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Asp
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Leu
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Asp
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Pro

Gly
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Trp
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Tyr
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Leu
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Lys

Ile

Ala

Thr

Ile

Val
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Leu
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Thr
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Leu
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Thr

Leu
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Phe
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55

Ile
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Arg
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Leu
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DOOPMVIJIA N30BPETEHHA

1. Mytant AFolT 6akTepun, obnanarmuil CHUXKEHHONH ClIOCOOHOCTHIO
TpaHcopTa $onaTa, OTINYAIOLIUICS T€M, YTO YKa3aHHAsi CHOCOOHOCTH ObliIa CHIDKEHA

nyTeM (yHKIMOHAJIBHOTrO yaaneHus GpyHkuuu tpancnoprepa ¢onara (FolT).

2. Mytant AFolT no n. 1, knaccupuuupyemblii Kak CTPENTOKOKK,

MPENNOYTUTEbHO KaK S. Suis.

3. MytanT AFolT o n. 1 iy 2, XapaKTepU3yOIHUIC CITOCOOHOCTBIO

CHUHTE3UpPOBaTh (PoJar.

4. MyTtant AFolT no nrobomy u3 m.m. 1-3, XapakTepu3yr LUHCs

cHIkeHHOU skcnpeccueit FolT.

5. Mytant AFolT no nrobomy u3 m.m. 1-4, XapakTepu3ymMUACI MyTaluei
unu aeneuuen nentuaHoro fomeHa FYRKP unu B HeM, uiiu BCTaBKOW B MENTUAHOM
nomene FYRKP, npeanodTuTenbHO XapakTepU3yrIuicsa Mmyrauueid R B nentuaaom

nomeHne FYRKP.

6. Myrant 4FolT no mobomy n3 m.m. 1-5, 1enoOHUPOBAHHBIA KaK KMYTaHT
Streptococcus suis AFolT CBS 140425» B Centraalbureau voor Schimmelcultures 19

asrycrta 2015 rona.

7. Mytant AFolT no nrobomy u3 m.m. 1-5, 1enOHUPOBAHHBIA KaK K MYTaHT
Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute
25 asrycra 2017 rona.

8. Kynerypa 6akTepuu no awobdomy u3 m.m. 1-7.

9. Kommnosunusi, conepxkaimas Oakrepuro mo arwobdomy u3 m.n. 1-7 uau

KYyJbTYypy IO 1. 8.
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10. NMMyHOTeHHAass KOMITO3UIUS, CONepIKaliasi 0akTepuro mo Jrodomy u3

n.n. 1-7 unu kyapTypy no m. 8.

11. I[Ipumenenue koMno3uuuu no n. 9 unu 10 A4 NTPOU3BOACTBA BAKLIMHBI.

12. BakmuHa, copepxamias 6akTepuio o Jrodomy u3 m.m. 1-7, KyabTypy 1o

0. 8 uiau koMono3unuro mo o. 9 unu 10.

13. Habop nns BakiUHAIMYU KUBOTHOTO, MPEANOYTHTEIBHO CBUHBH, OT
3aboneBanusi, CBI3aHHOTO C UH(peKuel Streptococcus suis, BKIIOYAOIIUN:

a. 103aTOp IJisl BBEACHUS BAaKLIMHBI )KUBOTHOMY, MPEANOUYTUTEIbHO, CBUHBE; U

6. mytanTHbII mWTamMmm AFol/T no mobomy u3 m.n. 1-7 uiau KynapTypy mo m. 8,
KOMIO3ULMI 1o 0. 9 unu 10 u

B. B HCKOTOPbBIX ClIydasaAX UHCTPYKLHUIO.

14. baktepus unu ee KyiabTypa, AENOHUPOBAHHAS KAK «MYTaHT
Streptococcus suis AFolT CBS 140425» B Centraalbureau voor Schimmelcultures 19

asrycra 2015 rona.

15. bakTepus unu ee KyabTypa, J€NOHUPOBAHHASA KaK «MYTaHT
Streptococcus suis AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute
25 aBrycrta 2017 rona.

16. Crnoco0 CHUKEHHS] BUPYJIEHTHOCTU OaKTEepHH, BKITIOYAO NN CHUKEHUE

CIOCOOHOCTH yKa3aHHOW OaKTepHu TPAHCIIOPTUPOBATD (OJIAT.

17. Cnocob mo . 16, B KOTOpOM yKa3aHHasi DakTepus CriocodOHa

CHUHTE3UpOoBaTh ponat de novo.

18. Cnocob no n. 16 unu 17, BKIFOYAOIMWH CHUXKEHHE SKCIIPECCUU H/UITH

dbyuknuu 6enka, cBszpiBaromero cyocrpat gomnara (FolT), y ykazanHoit OakTepuu.

19. Cnoco6 no m.mm. 16-18, B KOTOPOM yKa3aHHYIO BUPYJIEHTHOCTb CHUXKAIOT

nyTeM oOecriedeHnsl MyTaluu, AeJIeIIUH UIN BCTaBKU B reH fol/l yka3zaHHol OakTepuu.
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20. Cnoco6 no n. 19, B KOTOPOM YKa3aHHYI BUPYJIEHTHOCTb CHUIKAIOT
nyTeMm obecriedeHuss MyTanuu, nejgeruu unu BctaBku B JIHK ykazannoit Oakrepun,

KoaupymoIneit mpomorop resa fol7.

21. Cnoco6 mo m. 19 unu 20, B KOTOPOM yKa3aHHYIO BHPYJIEHTHOCTD
CHUIKAIOT MyTeM obecneueHus: Mmytauuu, aejaeunu unu scrasku B JIHK ykazanHo#
Oaktepuu, kogupymmei TpancmeMOpannyto odnacte Oenka FolT, cBsa3biBaromero

cybctpat donara.

22. Cnocob mo m.mm. 19, 20 wnu 21, B KOTOPOM YKa3aHHYIO BHPYJIEHTHOCTD
CHIIKAIOT MyTeM oOecrneueHust MyTalliy, JeJelnu Wik BctaBku B odmactu JJTHK
ykazaHHoU Oaktepuu, kogupyrwmeit FolT, koTopast kogupyer 0671acTh, KPUTHYECKYIO

IJIs1 CBsI3bIBaHUS cyOcTpara.

23. Cnoco0 no mo6omy u3 n.m. 16-22, B KOTOPOM yKa3aHHas OakTepus
npeacTasisieT co0oit GUPMUKYT, NPEANOUTHTENbHO Streptococcus, bonee
NPEeANOYTUTENbHO Streptococcus suis, 6onee NpeanouYTUTENbHO MyTaHT A/0lT,
JIETOHUPOBAHHBIA Kak «MyTaHT Streptococcus suis AFoll CBS 140425» B
Centraalbureau voor Schimmelcultures 19 asrycra 2015 rona, Haubonee
NPEeANOUYTUTENbHO MyTaHT AFolT, nenoOHNupPOBaHHBIA KaK «MyTaHT Streptococcus suis
AFolT2 CBS 143192» B Westerdijk Fungal Biodiversity Institute 25 aBrycra 2017

roaa.

24. bakTepus O CHUKEHHOUN BUPYJIEHTHOCTBIO, KOTOPYK MOXHO NOJYUYUTh

WU TTOJIy4eHHasi crnocobom mo mobdomy u3 m.a. 16-23.

25. KynpTypa 6akTepuu no m. 24.

26. Kommno3sunusi, conepkamast OakTepuro mo m. 24 Uiy KyJabTypy mo m. 25.

27. NMMyHOTeHHasi KOMITO3ULMS, CoeprKamasi OakTepuro mo 1. 24 uin

KyJbTYypy IO II. 25.
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28. IIpuMeHeHune KyabTyphl O M. 25 WKW KOMIIO3ULUHU 1O 1. 26 unu 27 nus

NpoOnU3BOACTBA BAKLIMHBI.

29. Bakuuna, copeprkamas 6akTepuro mo n. 24 wiu KyJapTypy mo m. 25,

KOMITO3ULHAIO 110 . 26 unu 27.

30. Cnocob nonyuenus OakTepuu, BKIKOYAOIMNHA OTOOP POAUTEIBCKOTO
OakTepHaJbHOIO MITaMMa, OOBIYHO CITOCOOHOTO K TPAHCMOPTY (OJiaTa U CHHTE3Y
donara, u 0oTOOpP OAKTEPUH U3 ITOTO POAUTENTHCKOrO MITAMMA MO HAJTUYUIO MYTaLlHH,
neneunu unu BcraBku B JIHK ykazanHo# OakTepun, Kogupymoouen 0eioxk,
CBSI3BIBAKOINNI cyOcTpaT onara, U oTOOp yKa3aHHOW OaKTepHH MO CIOCOOHOCTH
PacTH C TAKOU K€ CKOPOCTBIO, KaK U YKA3aHHBIM POAUTENbCKUN LITAMM 71 Vifro, HO
pacTu ¢ 0oJiee HU3KOW CKOPOCTHIO MO CPABHEHHIO C YKa3aHHBIM POAUTEIbCKUM

ITAaMMOM i1 Vivo.

31. Cnoco0 nonyuenus: OakTepuu, BKIIOYAOIIHNE 0OTOOP POAUTEIBCKOTO
OaKkTepHaJbHOIO MITaMMa, OOBIYHO CIIOCOOHOTO K TPAHCIOPTY (oJiaTa U CHHTE3Y
¢donara, u TpanchopmMauo OAKTEPUH U3 FTOTO POAUTEIHCKOrO MITAMMA MyTEM
obecneuenus myrauuu, aeneunu unu sctasku B JIHK ykazannoii Oakrepun,
KoAupyroineii 6enok, CBsi3pIBalOIINN cyOcTpaT ¢onata, u oTO0p yKka3aHHOM OakTepuu
10 CIIOCOOHOCTH PACTH € TAKOH e CKOPOCTBIO, KAK U YKa3aHHBIH POAUTEIbCKUH
IITAMM i1 Vilro, HO pacTu ¢ 60Jiee HU3KOH CKOPOCTHIO MO CPABHEHHIO C YKa3aHHBIM

POAUTENBCKUM LITAMMOM i71 VIiVO.

32. bakTepusi, KOTOPYIO MOKHO MOJYYHUTh HJIH MOJYy4eHHAs: ClIocOOOM 1o

n.n. 30 unu 31.
33. bakrepus mo n. 32, koTopas kaaccupuIUpPyeTcst Kak GUPMHUKYT,
NPEeANOYTUTENBHO KakK Streptococcus, 6onee MPennouTHTENbHO Kak Streptococcus

SULS.

34. Kynprypa 6aktepuun no m.m. 32 unu 33.
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35. Komnosunus, cogepskamasi OakTepuro mo m.m. 32 uinu 33, Uiu KyJabTypy
no n. 34.
36. NMMyHOreHHast KOMIIO3ULIM, cojepskaias Oakrtepuro rno mn.m. 32 unu 33,

WU KyJbTYpy IO 1. 34.

37. I[IpumeHeHne KOMNO3ULMHU MO M.10. 35 unu 36 A NPOU3BOACTBA
BaKIMHBI.
38. BakuwmHa, cogepskamas 6akTepuro mo m.m. 32 wiu 33, Wik KyJIbTypy 1O

. 34, UIu KOMOO3UIUIO 1o I.11. 35 uau 36.
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