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B cmamebe onucaHa MosnekynapHOo-2eHemu4ecKkasa xapakmepucmu-
Ka npomeliHozo 6akmepuogaza Pr-4 YICXA [laHHble MpomeoMHO20 aHa-
/A1U30 HQ OCHOBAHUU MposedeHHO20 CUKB8eHca U snekmpocgopesa 8 MAAl
no3sonunu ssiagums 3 benka (67 kda, 77 kfa u 94 kfa); npu aHanusze
npomeoma 8 rnpunoxceHuu SnapGene Viewer 4.1.9 6bin0 8bisgneHO 50
6enKos ¢ moneKynapHseiMu maccamu om 5,5 0o 140 k/a; e npunoxeHuu
BASys (Bacterial Annotation System) ebifiéneHo 55 6es1K08 ¢ MOAeKyAapHbI-
mMu maccamu om 3,4 0o 140 k/a.

UccnepoBaHuA npoBoAaaTca Npu noaaepixke Poccuiickoro poHpga
dyHAaMeHTanbHbIX UccnesoBaHUA, NPOEKT «feHomMMKa u 6uonorua
KaHAMAaTHbIX 6akTeprodaros ana Tepanumn sHTepobaKkTepuanbHbIX

uMHdeKuuii B BeTepuHapHoi meguumuHe» Nel16-44-732038.

Mpobnema n3y4yeHUss OCHOBHbIX BMONIOTMYECKUX CBOMCTB BUPYIEHT-
HbIX U YyMepeHHbIX 6akTepuodaros poga Proteus, BKAOYaOWMX Mopdo-
nornio 6aaWKo06Pa3YIOWNX eANHUL, IUTUYECKYIO aKTUBHOCTb, CNEKTP /n-
TUYECKOro AenCTBUA, cneundUYHOCTb, XapaKTePUCTUKY reHOMa M aHanu3
npoTeoma) B HacTosLLEee BPeMa B IMTepaType onmcaHa HegocTaTouHo [1-4].
OfHaKO, MONEKYNSIPHO-TEHETMYECKAs XapaKTePUCTUKA W aHaIM3 NPOTOMA B
YaCTHOCTW, MO3BONAT B NEPCMNeKTMBE KOHTPONMPOBATb CBOMCTBA BaKTepumo-
¢daroB-KaHANAATOB ANA co3gaHua ¢arosbix bMonpenapaToB A41a AEKOHTa-
MWHaLMU MULLEBOTO CbipbA M NPOAOBONLCTBEHHbIX TOBAPOB.

Llenb paboTbl - U3ydeHne MONEKYNAPHO-TEHETUYECKMX XapaKTEePUCTH-
Ku bakTepuodara Pr-4 YICXA, KaHAMAaTHOroO And co3aaHua 6uonpenapaTta
ANA AeKOHTaMUHAUMKN NPOAYKTOB NUTAHUA.

Matepuanbl U metoapl. O6beKTOM UccneaoBaHUn bbin 6akTeprodar
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Pr—A4 YICXA, BblaeneHHbln B 2017 roay n3 o6beKTOB BHELLHEN cpesbl, cned-
MbUUHbIN TONbKO Ans bakTepuit poga Proteus [5-9].

[Nna NpoTeoMHOro aHanmMsa Hamu 6bINM MCNONL30BAH Pecypcbl CU-
ctem SnapGene Viewer v.4.1.7 n ExPasy (https://web.expasy.org) [10]. Ana
aHanmsa 6enKkosbix Npoduaorpamm BblaeNeHHbIX GakTepuodaros Hamu
6blN1 UCMONb30BaH METoA, BepTUKaAbHOro anekTpodopesa B MAATI. AHanus
npodunorpamm bbii NPoOBEAEH C UCMONb30BAaHNEM NPOrPamMMHOro obecne-
yeHuns GelAnalyzer 2010.

Pexxum anekTpodopesa n KoHueHTpauua MAAT: 200 B, 60 mA, 30 mu-
HyT, 4-20% MAAT, Tpuc-rmumHoBbIN bydep c pH-8,6.

Pe3ynbTaTbl UCCNEAOBAHUI U UX 06CyKAeHMe. OAHUM M3 BaXKHbIX 3Ta-
NnoB B NMpakKTuKe ABAseTca noarotoska AHK. Ans 3Toro 66111 MCNONAb30BaHO
HECKOJIbKO Pa3/IMYHbIX TEXHONOTUI OYUCTKU HYKNEUHOBbIX KUCNOT OT dep-
MEHTOB, 6€/IKOB, MOHOB, KOTOPbIE MOTYT CYLLECTBEHHO YCNOXHUTb MPOXOXK-
OeHWe peakLmu, a B HEKOTOPbIX C/y4asaX U BOBCE MHIMBUPOBATb AeNcTBUE
OHK-nonnmepassbl. B gaHHoM paboTe Hamm GbIAM UCNONb30BAHbI METOAbI
3KCTPAKLMK C UCMONb30BaHMEM copbeHTa 1 GpeHOoNbHO-XN10p0dOPMHanA IKC-
Tpakuma OHK.

B pesynbTaTe nNpoBeAeHHbIX MCCnegoBaHUM M pacyeToB Koadduum-
eHTa umnctoTbl HK B pactBope Tpuc-dATA 6bin10 cAenaHo 3aKkauYeHue, YTo
MCNonb3oBaHMe PeHONbHO-XN0POPOPMHON IKCTPAKLUN NPUBOAUT K Hau-
Nydwemy Bbixoy matpuyHoi HK, a 3To oTBeYaeT Lenam sKkcnepumeHTa.

Cnepytowmm stanom pabotbl ¢ baktepuodarom Pr 4- YICXA 6b110 U3s-
YYEHUE €r0 MOJIEKYNAPHO-TEHETUYECKOW XapPaKTEPUCTUKM, BKAOYAOLLEN B
ceba onpepeneHne pasmepa GaroBoro reHoma, MPOBEPKY HANNYMA UAN OT-
cyTcTBumA B coctase JHK reHOB, KOANPYHOLWMX TOKCUHbBI, MHTErpasbl, penpec-
COpPbl TPAHCKPUNLMU U APYTUX HEXeNaTeNbHbIX IOKYCOB. M3yyeHne AaHHbIX
XapaKTEPUCTUK MO3BONAET NOATBEPAUTb OPUTMHANBHOCTb U BUPYIEHTHYHO
npupoay 6aktepuodara.

[na nonyyeHna NONHOPA3MEPHbIX HYKAEOTUAHbIX nociefoBaTeb-
HOCTel reHomoB 6aKTepuodaroB MCrNonb3oBaiM NONHOFEHOMHOE CeKBe-
HupoBaHue [JHK 6akTeprodaros BToporo nokosieHusa (lon Torrent, Thermo
Fisher Scientific, CLLA). LUtamm 6akTepmnodara 6bl1 CEKBEHUPOBAH TPUK-
Abl. [JaHHbIe KaXK40ro payHAa CeKBeHMpoBaHUA Bbliv NPoaHaIM3NMPOBaHbI
meToaamu 6uonHbopmaTUKM. OGunbTpaums KayecTsa npouteHuin (pnaos)
nossonunna cobpatb reHombl 6akTeprodaros C BbICOKOM A0OCTOBEPHOCTbIO.
CobpaHHble reHoOMbl CpaBHMBaAN € n3secTHbimu AHK 6aktepuodaros, ae-
noHMpoBaHHbIX B GenBank NCBI gns onpeaenenua kogmpyowmx obnacrei
reHoMOB.
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B pe3ynbTaTe npoBeneHHbIX MCCAef0BaHUIM Bblia cocTaB/leHa KapTa
nuHelHon OHK 6akTepuodara Pr 4- YICXA. B cOOTBETCTBMM C M3BECTHbIMM
aHanoramu bbiv onpegeneHbl NPOAYKTbl IKCMPECCUMU UX TEHOB.

KauecTBeHHbIN coCcTaB NPOTENHOB BaKkTepmnodara COOTBETCTBYET TaKO-
BbIM Y @aHHOTMPOBAHHbIX aHA/IOrOB, UMEET YETKME FOMONIOTUN HYKNeoTUa-
HOTO M aMWHOKMCNOTHOTO HabopoB. B cTpyKType npoTenmHoB HabawogaeT-
CA 3aKOHOMEPHOCTb, MPUCYLLAA AaHHbIM BUPYCHbIM YacTuULLaM — Haauume
CTPYKTYPHbBIX U HECTPYKTYPHbIX KOMNOHEHTOB. TaKKe BbIAB/NEHbI NPOAYKTbI
reHoB, He MMelLMe YeTKO onpeseNieHHbIX GYHKUMOHANbHbIX XapaKTepu-
CTUK, TaK Ha3blBaemMble rMNoTeTUYecKkme 6enku, MMetoLme aHaaormm B aH-
HOTMPOBaHHbIX reHoMax H6akTepnodaros, akTUBHbIX B OTHOLIEHUM U3y4ae-
MbIX BUAOB BaKTEpUNt.

Hamn 6bian nonyyeHbl 6GUOMHPOPMALMOHHbIE [AaHHbIE CUKBEHCA
Proteus phage (Pr 4- YICXA): anuHa uenw - 44 580 n.H., G/C-coctas — 39,21%,
MONeKynsapHbIn Bec — 13712 k[a, monsapHbIn KoadpduumneHT — 484 409 600
I/mol, Temnepatypa nnasnexus — 80,96 °C, ug/OD,, — 28,31, A-29,2%, C—
22,6%, G—16,6%, T—31,6%.

B COOTBETCTBUMM C M3BECTHbIMM aHanoramu bblav onpeaeneHsl Npo-
OYKTbl 3KCNpeccumn ero reHoB. KayecTBeHHbI COCTaB MPOTEMHOB M3yyae-
MblIx 6aKkTeprodaros cCOOTBETCTBYET TAKOBbIM Y aHHOTUPOBAHHbIX AHAN0TOB,
MMEET YETKME TOMOIOTMU HYKNEOTUAHOIO MU aMUHOKUCNOTHOrO Habopos. B
CTPYKTYpe NpoTeMHOB HabnoaaeTcs 3aKOHOMEPHOCTb, NPUCYLLAA AAHHbIM
BMPYCHbIM YacTuLLAaM — 3TO Ha/IuMe CTPYKTYPHbIX U HECTPYKTYPHbIX KOMMO-
HEHTOB. TaKKe BblfiBNIEHbI NPOAYKTbI FTEHOB, HE MMEIOLLLME YETKO onpeaeneH-
HbIX OYHKLMOHANbHbIX XapaKTEPUCTUK, TaK HA3blBAaeMble FMNoTeTUYECKUue
6enKku, metoLwme aHaNorMm B aHHOTUPOBAHHbIX reHomax 6akTepunodaros,
AKTUBHbIX B OTHOLLEHWM M3yYaeMbIX BUAOB BaKTepuii.

B pesynbrate npoBeAeHHbIX UCCAef0BaHUN Hamu Bblan conocTasne-
Hbl JaHHblE NPOTEOMHOrO aHaIn3a Ha OCHOBAHUM NPOBEAEHHOIO CUKBEHCA
n anekTpodopesa B MAAT. Ana Proteus phage (Pr 4 — YICXA) 6bi10 BbiAB-
NneHo 3 6enka (67 kOa, 77 kda v 94 kfa). MNpun aHanm3e npoteoma bakTe-
puodara Proteus B npunoxkeHnn SnapGene Viewer 4.1.9 cooTBETCTBEHHO
[JaHHbIX CEKBEHMPOBAHMA €ro HyKNEMHOBOW KUCNOTbI Bblio BbisiBNeHO 50
6enKoB C MONEeKyNApPHbIMM Maccamm oT 5,5 go 140 kda. Mpu aHanm3e npo-
Teoma bakTtepuodara Proteus (Pr 4 - YTCXA) B npunoxeHun BASys (Bacterial
Annotation System) cooTBeTCTBEHHO AaHHbIX CEKBEHUPOBAHUA €ro HyK/e-
MHOBOW KUCNOTbI BbINI0 BbIABNEHO 55 BENKOB C MONEKYAAPHBIMU Maccamm
ot 3,4 po 140 k[a. MNMpwn aHann3e COOTBETCTBMA NPOTEOMHOIO COCTaBa, Ko-
NiyecTBa 6EKOB M pacnpeneneHns ux No MONEKYAAPHbIM maccam B Guo-



146 AKmyasnbHble 80Mpocbl bUomMexHoa02UU U 8UpPYcOoao2uUU

MHPOPMALMOHHBIX NpuaoxKeHuax SnapGene Viewer 4.1.9 1 BASys version
1.0 BbIAB/NIEHA UX NAEHTUYHOCTb.
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The article describes the molecular genetic characteristics of the

proteinaceous bacteriophage Pr-4 YICXA. Data proteomic analysis based
on the sequence and electrophoresis in PAAG revealed 3 proteins (67 kDa,
77 kDa and 94 kDa); in the analysis of the proteome in the application
SnapGene Viewer 4.1.9 revealed 50 proteins with molecular weights from
5.5 to 140 kDa; in the Annex Bases (Bacterial Annotation System) revealed
55 proteins with molecular weights from 3.4 to 140 kDa.



