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MacmuneHko AHOpeli Banadumupoeuy, kKaHOudam 6uosoau4eckux HayK, doueHm Kagedps! «Mu-
Kpobuosnoaus, 8upycosnoaus, 3ru300moso2us U 6emepuHapHO-CAHUMAPHAA 3KCrnepmu3a»
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Kniouesvlie cnosa: Listeria, Listeria monocytogenes, aucmepuu, aucmepuos, nuujessie namoaeHsl, ¢az, 6ax-
mepuogaau, bakmepuu.

B cmamee npedcmasseHsl pe3yabmamol 2eHOMHbIX U IPOMeOMHbIX UCCnedo8aHull sucmepuo3Hoz2o bakmepu-
ogpaza FL.m. 4 YalAY. Usyyaembili paz ob61adaem psaoom buonozuqeckux ceolicmas, He0b6x00UMbIX O/15 MPOU3800CMBEH-
Ho-repcriekmusHo20 bakmepuogaza: 8bICOKAA AUMUYECKAs GKMUBHOCMSb (M0 Memoody a2apossix cioes no [payua
2,940,1x10% BOE/mn, no memody Annensvmara 107°), wupokul cnekmp aumuveckozo delicmaus (86,8 %) u cneyuguy-
Hocme. [ns noomeepxcdeHus 6e3zonacHocmu u opu2uHasabHol npupodsl gpaza FL.m. 4 cepuu YnlAY 6bin cekeeHUposaH
U NpoaHanu3uposaH Mmemoodamu 2eHOMHoU buouHgpopmamuku. lloaydyeHHyr Makum obpa3om eeHemuyecKyro nocne-
dosamesnbHocmeb pazosoli JHK cpasHU8anU ¢ OaHHbIMU 2eHeMUYeCcKUMU Mocned08amesnbHOCMAMU, MpedcmasaeHHbI-
mu 8 cucmeme NCBI. YcmaHoeneHo, Ymo Haubosee 6aU3KUM Mo 20MOs102UU OKA3ascA 2eHOM Listeria phage LP-083-2.
Ha ocHosaHuu eeHemu4eckux uccnedosaHuli bein nposedeH aHanu3 npomeoma bakmepuogaaa Listeria phage FLm4
U cocmassieHa e2o0 Kapma 8 coomeemcmeauu ¢ GHHOMUPOBAHHbIMU 2eHoMamu 6akmepuli u supycos Ha ocHose Mpu-
naemHoll KoOupoB8KU amuHoKucaom. Kaxcobili us eviasneHHbix 109 npomeomMHbix KOMnoHeHmos Listeria phage FLm4
6bls1 conocmassneH ¢ AHAM02AMU U COCMABAEHO €20 huno2eHemuYecKkoe KapmuposaHue 045 noucka nodobus eos-
MOMCHbBIX IOKYCO8 Namoz2eHHocmu. [1pu aHasu3e noayYyeHHbslx OAHHbIX 2eHeMUYeCcKUX U MpomeoMHbIX uccanedosaHuli
6akmepuodpaza Listeria phage FLm4 cepuu YnlAY noKyco8 namo2eHHOCMuU U UX 20M0s10208 HE 8bifieaeH0. Imu pe3ysb-
mamel nodmeepioarom e20 opusUHAsnbHOCMb U 6e30MacHoCMb U caudemenbecmayom 0 803MOXHOCMU e20 0asb-
Heliwe2o ucnonb308aHUA 8 Ka4ecmse cpedcmsea obpabomku rnno0oos8ouwHol u dpyaoli comosoli K ynompebieHuto
MPOOYKUUU C Yenbio ygesnu4deHUs CPOKO8 ee XpaHeHUA U NpoguaakmuKu nuujessix ompasaeHudl.

UccnedoeaHus npoeodamca 8 coomeemcmeuu ¢ Temamu4ecKum naaHOM Hay4Ho-UcciedosamenbcKux pabom, ebi-
nonHaemoix no 3a0aHuro MCX P® e 2019 200y.

BsepeHue

CerogHs MuUKpobuonormyeckaa 6Hesonac-
HOCTb MULLEBbIX MPOAYKTOB BCe 6O/blle OCHOBAHA
Ha NPUMEHEHUM KHATypanbHbIX» (6MONOrMYECKUX)
NPOTMBOMMKPOBHbIX NpenapaToB, KOTOPbIE NO3BO-
NAIOT KOHTPOAMPOBaTb MWKPOBHOE 3arpssHeHue
nuwesbiX npoaykToB [1]. Baktepuodarn (dparm),
BMpYCbl, ybuBatowme 6akTepumn, ABAAIOTCA CTapei-
WMMKM 1 Hanbosee Be3gecyWMMN BUONOTNYECKH-
MM cucTemamm Ha 3emne [2] n aBnatoTca Hanbonee
NoAXoAAWMMKN KaHAMAATaMM ONS 3KOJIOrMYECKU
6e3onacHoro 6MOKOHTPONA NaToreHos [3, 4], nepe-
DAOLMXCA Yyepe3 MNuLLeBble MPOAYKTbl. Bbicokas
cneundpuryHocTb bakTepmodara rno OTHOLIEHUIO K
6aKTepPUM-X03AaMHY, CMOCOBHOCTb MPOTMBOCTOATL
pa3HoobpasHbIM (aKTopam, BO3HUKAKOLWMM MNpU

0bpaboTke nuwm [5, 6], @ TaKKe UX HU3KaA TOKCHY-
HOCTb U A/INTENbHbIN CPOK XpaHeHUA aenatoT daru
Xopowen anbTepHaTMBON  Ae3NHOUUMPYHOLUM
cpeacTBam, aHTUBMOTUKAM W/UAN NULLEBLIM KOH-
cepBaHTam [3, 4, 7].

Ons obecneyeHns 6e€30MacHOCTU NULLEBbLIX
NPOAYKTOB darv NCNo/b3yrTCsA KaK cpeacTBo 6opb-
6bl C NaToreHaMu Ha Pa3HbIX 3Tanax NPoM3BOACTBa;
B YKMBOTHOBOZACTBE WX MPUMEHAIOT B KayecTse Te-
paneBTUYECKMX NpenapaTos, YTO B TOM Yucae npe-
OOTBpallaeT nonagaHue naToreHoB B cpeay obpa-
6OTKMN NULLEBLIX NPOAYKTOB; B MULLLEBON NPOMbILL-
JIEHHOCTW OHM UCMOJIb3YIOTCA B KayecTBe areHToB
OMOKOHTPONA A/1A OYUCTKU U Ae3uHdeKunm [8, 9],
TEM CaMbIM YMeHbLLaa obpa3oBaHWe KONOHUI 1 /
WA BMONNEHOK, a TaKKe B KayecTBe BMOKOHcep-
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Puc.3 - MporeomHana Kapta romonaorum uc-
cnegyemoro 6akrepuodara Listeria phage FLm4
C reHeTUYEeCKMM MapKepom, aHHOTMPOBAHHbIM B
cucreme NCBI

BaHTOB [10]. OHM TakKe AobaBnAlTCA B NULLEBbIE
NPOAYKTbI UM HAHOCATCA Ha MOBEPXHOCTb MULLN
[3] ana nogasneHnsa M / AU YHUUTOMKEHUA poCTa
naToreHos [6, 11, 12] " MMKPOOPraHNU3MOB, Bbl3bl-
Batolwmx nopyy [13-14], Tem cambim obecneymBasn
NpoA/sIEHNE CPOKOB rOAHOCTU FOTOBbIX K ynoTpe-
6neHuto npoayktos [15].

OpaHaKo, 4Tobbl pekomeHAoBaTb OHakTepu-
odar 4nA MCnonb3oBaHMA B KAYecTBe CpeacTBa
06paboTKM NNOA0OBOLLHON M APYro roTOBOW K
ynotpebseHno NpoayKLuMU C UEeNbio YyBEANYEHUA
CPOKOB €€ XpaHeHUA U NPObUNAKTUKM NULLEBLIX
OTpaB/ieHUIA, HEOBXOAMMa ero MONEKYNAPHO-TeHe-
TUYECKan OLEeHKa.

B cBA3M C 3TMM LeNblo HalWx uccnenosa-
HWIA CTano NpoBeaeHMe MOJIEKYNSPHO — reHeTnye-
CKUX U NPOTEOMHbIX UCCNeaoBaHUI bakTepmodara
FL.m. 4 YnlAY, aKTUBHOIO B OTHOLLUEHMM OMNACHOrO
nuLLLeBoro naTtoreHa - Listeria monocytogenes ans
noATBEPXKAEHNA ero OpPUrMHaibHOCTK M Be3onac-
HOCTW.

O6beKTbl U MeToAbl UcCea0BaHUA:

B xoae paboTbl aBTOpamu BbiNo BblAeeHo 5



Tabnuya 1
AHanus cocraBa npoteoma Listeria phage FLm4

Saquence: Listeria monocytogenes phage FLm4-2019.dna (Circulzr / 100 101 bp)
Features: 110 totzl

Featurz Loication Sze = 1__. Type
s hypothetical protein 1 BL .. 344 24bp — D5 | hypothetical protein 1
r hypothetical protein 2 a8 .. 703 276 W —_— DS | hypothetical protein 2
r hypothetical protein 3 779 . 1231 4szbp W — CDs | hypothetical protein 3
v DMA modification protein Mom-like protein 779 . 1231 4s53bp @ H misc_feature
s hypothetical protein 4 1386 .. 1865 4s0bp M — CcDs | hypothetical protein 4
s hypothetical proteain 5 2682 .. 3023 342bp W —_— CD5 | hypothetical protein 5
s hypothetical protein 6 3143 .. 35392 aso0bp M - CD5 | hypothetical protein &
s hypothetical protein 7 3694 .. 4238 s43bp M — CcDs | hypothetical protein 7
s hypothatical protain 8 4261 .. 4539 27960 W — CDS | hypothetical protein 8
o hypothetical protein 9 3850 .. 6110 261bp M - CDs | hypothetical protein 5
v gp110 6124 .. 6411 228y M — cDs | gp110
s hypothetical protain 10 6366 .. 6838 273 —k CDS | hypothetical protein 10
s hypothetical protein 11 3008 .. 3316 30sbp W — CD5 | hypothetical protein 11
s hypothetical protein 12 3309 .. 2800 a2bp B — CD5 | hypothetical protein 12
s hypothetical protein 13 2203 .. 9309 so07be —k CDS | hypothetical protein 12
o hypothetical protein 14 5320 .. 10234 915bp - CDs | hypothetical protein 14
v hypothetical protein 15 10388 .. 10538 231bp — CD5 | hypothetical protein 15
s hypothetical protein 16 10 616 .. 10 908 291 [ — CDS | hypothetical protein 15
s hypothetical protein 17 11088 .. 11435 3asbp M —_ CDs | hypothetical protein 17
v hypothetical protein 18 11467 .. 11727 261 —k CD5S | hypothetical protein 18
s hypotheatical protein 10 11807 .. 12139 333bp M — CcDs | hypothetical protein 13
v gp131 12140 .. 12535 by W — cpbs | gp131
s hypothetical protein 20 13088 .. 13447 3kobp M — CD5 | hypothetical protein 20
s serine/ threonine protein phosphatase 13491 .. 14198 702k [ -+ CDS | serine/threonine protein phosphatase
s hypothatical protain 21 14 277 .. 14597 32160 M — CDS | hypothetical protein 21
o hypothetical protein 22 14 350 .. 14838 309bp M 4+ CDs | hypothetical protein 22
s hypothetical protein 23 15284 .. 15568 285bp [ “+ CDs | hypothetical protein 23
s hypothatical protain 24 15758 .. 16039 2820 — CDS | hypothetical protein 24
s hypothetical protein 25 16099 .. 16323 225bp e CD5 | hypothetical protein 25
s hypothetical protein 26 16 324 .. 16886 s43be W R ol CD5 | hypothetical protein 28
s hypothetical protein 27 16 862 .. 17 030 2280 -+ CDS | hypothetical protein 27
o hypothetical protein 28 17093 .. 17 584 432bp W E ol CDS | hypothetical protein 28
v hypothetical protein 29 17686 .. 18063 375bp +~— CD5 | hypothetical protein 23
s hypothetical protein 30 18 065 .. 18 487 42:0p 4+ CDS | hypothetical protein 30
s hypothetical protein 31 18 552 .. 19040 sz5bp W o CDS | hypothetical protein 31
v DUF4379 domain-containing protein 19046 .. 19678 63zbp “+— CD5S | DUF4379 domain-containing protein
s hypothatical protain 32 19868 .. 20287 2200 [ e CDS | hypothetical protein 32
s putative phosphoasterase 20460 .. 20933 474p B o+ CDS | putative phosphoesterase
s putative RNA ligase 21420 .. 22381 942bp M -+ CD5 | putative RNA ligase
s hypothetical protein 33 22375 .. 22911 537k — CDS | hypothetical protein 32
s DUF1768 domain containing protein 23100 .. 23603 so4bp o CDS | DUF1768 domain containing protein
o tRNA-splicing ligase 23921 .. 25132 1212bp W “+ CDS | tRMA-splicing ligase
s hypothetical protein 34 25882 .. 26108 2250 W — CDS | hypothetical protein 34
s haliz-turn-helix XRE-family like protein 26120 .. 26362 243bp W -+ CDS | helix-turn-helix XRE-family liks protain
s DUF2828 domain containing protein 26465 .. 27988 1524bp [ — CD5 | DUF2828 domain containing protein
s hypothetical protein 35 29985 .. 30392 20sbe W g CD5 | hypothetical protein 35
s hypothetical protain 36 31219 .. 31590 37260 -+ CDS | hypothetical protein 35
o DUF2829 domain containing protein 32762 .. 33037 276 bp E ol CDS | DUF2829 domain containing protein
v hypothetical protein 37 33161 .. 33592 43:2bp B — CD5 | hypothetical protein 37
s hypothetical protein 38 34955 .. 35191 237 4+ CDS | hypothetical protein 32
s hypothetical protein 39 35607 .. 35951 345bp W o CDS | hypothetical protein 33
v hypothetical protein 40 35967 . 36236 27obp B -+ CD5S | hypothetical protein 40
s hypothetical protain 41 36331 .. 36738 2w0zby W — CDS | hypothetical protein 41
s hypothetical protein 42 36722 .. 36994 273 W — CDS | hypothetical protein £2
s hypothetical protein 42 37000 .. 37416 417bp H — CD5 | hypothetical protein 42
s putative terminase, small subunit 37416 .. 37697 222 [ — CDS | putative terminase, small subunit
s terminasa large subunit 33047 .. 39600 1554bp [ — CDS | terminass large subunit




Listeria monocytogenes phage FLm4-2019.dna (Circular / 100 101 bp)

Faaturs Location
- hypothetical protein 43 39698 .. 40508
- hypothetical protein 44 40 700 .. 41338
- hypothetical protein 45 41328 .. 41708
- MN-acetylmuramoyl-L-alanine amidase 41772 .. 42797
- 30 domain containing protein 42 970 .. 43 698
- hypothetical protein 46 gp 43822 .. 42121
- hypothetical protein 47 gp 44 204 .. 42473
- portal protein 44616 .. 45133
- prohead protease 46 256 .. 47026
s hypothetical protein 48 47 019 .. 47921
- major capsid protein precursor 48 091 .. 49457
s hypothetical protein 49 49 966 .. 50 847
- hypothetical protein 50 50 865 .. 51683
s hypothetical protein 51 51734 .. 52300
- hypothetical protein 52 52 313 .. 53152
s hypothetical protein 53 53152 .. 53472
- tail sheath protein 53476 .. 55184
- tail tube protein 55232 .. 35654
- tail tape measure protain 55806 .. 56249
- RNA polymerase 56 305 .. 36904
- putative tail lysin 57 047 .. 60634
- putative tail lysin 60 740 .. 63127
- putative tail fiber 63145 .. 64677
- hypothetical protein 53 64 715 .. 65428
- hypothetical protein 54 65415 .. 6596
- putative baseplate protein 65 953 .. 666563
- putative baseplate assembly protein 66 728 .. 67723
- hypothetical protein 55 68 167 .. 71688
- hypothetical protein 56 71805 .. 72326
- putative tail protein 72460 .. 75798
- hypothetical protein 57 76416 .. 77 350
- hypothetical protein 58 77 368 .. 77802
- putative UvsW helicase 78037 .. 79782
- winged helix-turn-helix domain-containing pro... 79 797 .. 81437
- helicase DnaB-like 81962 .. 82918
- exonuclease 83032 .. 83985

putative exonucleass 84 080 .. 85963
- hypothetical protein 59 85983 .. 86573
- DHNA primase 86 573 .. 87 634
- putative deoxyuridine nuclectidohydrolase 87 729 .. 88328
- hypothetical protein 60 88 545 .. 88 855
- hypothetical protein 61 88 862 .. 89284
- hypothetical protein 62 89 287 .. 89907
- ribenucleotide reductase S0 004 .. 51371
- ribonucleatide-diphosphate reductase subunit... 91 717 .. 92 613
- ribenuclestide-diphosphate reductase subunit... 92 957 .. 93820
- fAavodoxin 93 817 .. 54269
- hypothetical protein 63 94 272 .. 94588
- hypothetical protein 64 94 878 .. 95288
- hypothetical protein 65 95431 .. 96618
- ribose-phosphate pyrophosphokinase 96 627 .. 57529
- nicotinamide phosphoribosyltransferase 57 540 .. 99333
- Pcf) domain-containing protein 99 420 .. 8

nsonatoB baktepnodaros, cneunduyHbIX K bakTe-
puam Listeria spp.: L.m 1 YalAY, L.m 2 YnlTAY, L.m 4
YnlrAY, L.m 6 YnlTAY, L.m 12 YnlTAY. JIntnyeckasa ak-
TUBHOCTb AaHHbIX ¢paros coctasnana ot 1,2+0,1x107
80 2,9+0,1x10% no Mpauua u ot 10° 8010° no me-
Toay AnnenbmaHa. [ManasoH AUTUYECKOro aen-
cTBUA Haxogmaca B npeaenax ot 37,5% po 86,8%.
Onupanck Ha M3y4YeHHble 6MONOrMYEeCKMe CBOMCTBA
ONA MONEKYNAPHO-TEHETUYECKOrO0 UCCNe0BaHUA,
Hamu 6bln oTobpaH Gaktepuodar FL.m. 4 YnTAY,
obnagaowmii cneayroLnMMmN XapakTepUCTUKaMu:

® HeraTuMBHble KOMOHMM anameTpom O,5-
0,7 cm OKpyrible, Npo3payHbie, 6e3 30Hbl Henon-
HOro 1IM3M1Ca;

® /INTUYECKaA aKTMBHOCTb MO MeToAy ara-
poBbIx cfioes no Mpauma 2,9+0,1x10%° BOE (6asaw-
Koobpasytoumx eamHumL) /mn,

® J/IUTMYECKas aKTMBHOCTb No metoay An-

Size : = Type

810 bp [ ] — cDs | hypothetical protein 43

639 bp [} —_— cDs | hypothetical protein 24

381 bp [} — cDs | hypothetical protein 45
1026 bp [} —_— cDs | N-acetylmuramoyl-L-alanine amidase
729 bp [ ] — CDS | 2D domain containing protein

300 bp [ ] — cDs | hypothetical protsin 45 gp

2vobp —> cDs | hypothetical protein 47 gp
1518 bp [ | — cDs | portal protein

771 bp [ ] — cDS | prohead protease

903 bp [ | — cDSs | hypothetical protein 48
1407 bp [} — cDS | major capsid protein precursor

sszbp — cDs | hypothetical protein 45

819 bp [ | —_— cDS | hypothetical protein 50

ss7be — cDs | hypothetical protein 51

840 bp [ | — cDs | hypothetical protein 52

321 — cDs | hypothetical protein 53
1689 bp [ ] — cDs | tail sheath protein

223 bp [} — cDS | tail tube protein

244 bp [ ] — cDs | tail tape measure protain

600 bp [} — cDS | RNA polymerase
3648 bp [ ] — cDs | putative tail lysin
zzssbe W — cos | putative tail lysin
1533 bp [} —_— cDs | putative tail fiber

714 bp [ | — cDs | hypothetical protein 53

552 bp [ ] —_— cDs | hypothetical protein 54

711 bp [ | — cDs | putative baseplate protein

956 bp [} —_— cDS | putative baseplate assembly protein
3522 bp [ ] — CcDs | hypothetical protein 55

522 bp [ ] — cDs | hypothetical protein 56
3zzsbe W —» cDs | putative tail protein

945 bp [} —_— cDs | hypothetical protein 57

435 bp [ ] — CDS | hypothetical protein 58
17as be — cDs | putative UvsW helicase
1641 bp [} — cDS | winged helix-turn-helix domain-conta..
957 bp [ ] — cDs | helicase DnaB-like

954 bp [ ] — cDS | exonuclease
1884 bp [ ] — cDs | putative exonuclease

ssibe — cDs | hypothetical protein 59
1062 bp [} — cDs | DNA primase

600 bp [ ] — cDs | putative deoxyuridine 5'-triphosphate..
324 M — cDs | hypothetical protein &0

423 bp [ | — cDs | hypothetical protein 61

621 bp [ —> cDs | hypothetical protein 62
1368 bp [ ] — cDs | ribonuclectide reductase

897 bp [ ] — cDS | ribonuclectide-diphosphate reductase..
864 bp [ ] — cDs | ribonuclectide-diphosphate reductase..
253k W — cos | flavodoxin

297 bp [} —_— cDs | hypothetical protein 63

211bp [ — cos | hypothetical protsin 64
1182 bp [ —_— cDs | hypothetical protain 55

s0zbp [ — cos | ribose-phosphate pyrophosphokinase
17sabp — cDs | nicotinamide phosphoribosyltransferas
s90bp [ — cps | Pcfd domain-containing protein

nenbmaHa 107%;

® CMeKTp MTUYECKOro AeNCTBUA COCTaBAA-
et 86,8 % (1M3yyanca Ha 53 KynbTypax Listeria spp.).

® He aKTMBEH B OTHOLWEHMM BaKTepuii reTe-
POJIOrMYHbIX POAOB;

® yYMEepeHHO YCTONYMB K BO3AENCTBUIO TEM-
nepaTtypbl;

® He TepAeT aKTUBHOCTb Npu 45 MUHYTHOM
BO34eMCTBUM Xxn0podopma.

[na nonyyeHna nonHOpPasmMepHOW HyKieo-
TUAHOWN NOCNefoBaTE/IbHOCTM FreHOoOMa JIMCTepPMO3-
Horo 6aktepuodara FL.m. 4 YnTAY daronmsaT oum-
Wwanu ot bakTepmanbHoi AHK ynbTpadumabTpaym-
eil. BblgeneHme HYKAeMHOBbIX KMCNOT ¢aros npo-
BOAMM Npy nomowwm Habopa K-Copb (OO0 «HM®
CuHTON», Poccua).

CeKBEHMPOBAHME OCYLLECTBAAAN NpU MO-
mowm nnatoopmbl lonTorrent (Thermo Fisher
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Puc. 4 - luarpamma pacnpegeneHusa nporeomos uccnegyemoro 6akrepuodara Listeria phage FLm4

COOTBETCTBEHHO MOJZIEKY/IAPHbIM MacCam

Scientific, CLLA), ncnonb3ya Habop peareHTos lon Pl
Sequencing 200 Kit v3 Ha unne lon Pl ChipKit v2 cek-
BeHaTopa lonProton (ThermoFisherScientific, CLLA)
COrNacHoO pekoMeHZauusam npounssogutens. OueH-
Ka pacnpegeneHuns gavH ¢parmeHToB bubanoTek
M UX KOHLLEHTPALMA OCYLLEeCTBAANACh C MOMOLLBIO
npubopa Bioanalyzer 2100 n Habopa Agilent High
Sensitivity DNA Kit (Agilent Technologies, CLLUA).
Ona cbopku darosoro reHoma denovo Mcnosb3o-
Ba/IN puapbl C KAYECTBOM NpoYTeHUA He HMKe Q20
N onvHon He meHee 50 ocHoBaHMn. COOpPKY reHo-
Ma OCYLLLEeCTB/IAU C NPUMEHEHMEM NPOrPAMMHOr0
obecneuveHns Newbler (Roche/454 GS-FLX). Ansa
nccnefoBaHMA MPOTEOMa WMCMOAb30BaM  pecyp-
cbl SnapGene Viewer v.4.1.7, ExPasy (https://web.
expasy.org), BASys (Bacterial Annotation System;
https://www.basys.ca).

Pe3ynbraThl UCcCnef0BaHUMA

NccnepoBaHmA reHomMa M nNpoTeoma NmcTe-
pnosHoro 6aktepuodara FL.m. 4 YnlAY BKkatoyanu
B cebs: aHaNM3 COOTBETCTBUA €ro reHeTUYecKoi
nocnefoBaTe/IbHOCTU, AAHHbIM MPeACTaBAEHHbIM
B cucteme NCBI 1 onpegeneHne BO3MOXHbIX FTOMO-
NIOroB, COCTaB/IEHME KapTbl NPOTeOMOB HaKkTepmo-
¢dara B COOTBETCTBUM C aHHOTUPOBAHHbIMU TEHO-
MaMu BaKTepMin U BUPYCOB Ha OCHOBE TPUMIETHOM
KOAMPOBKM aMWHOKMCAOT, WUCCNeaoBaHMe Mpo-

TeomoB bakTepuodara Ha npeameT COOTBETCTBUA
JIOKyCaM MaToreHHoOCTU U cocTaBneHue uaoreHe-
TUYECKOW CXeMbl KaXKA0ro U3 NpoTeOMOB Uccaeay-
emoro dara.

N3yyeHre 3TUX AaHHbIX MO3BOAUT NOATBEP-
ANTb OPUTMHANBHOCTb M 6e30nacHOCTb bakTepmo-
dara FL.m. 4 YnlAvY.

MonHopa3mepHbIe HYKIeoTUAHblE NOCNeno-
BATE/NIbHOCTM reHoma dara nonyyanm npy NOMOLLM
WOHHOIO MOAYNPOBOAHUKOBOrO CEKBEHUPOBAHMA.
BakTepmnodar Obl1  CEKBEHUPOBAH TPEXKPATHO,
[aHHble KaXXAoro nccnefoBaHusa 6biam npoaHanum-
3MpoBaHbl MeToAaMN FreHOMHOM BUonHbOopPMaTK-
KW, 4TO NO3BOINIO cOBPaTb reHoM dara ¢ BbICOKOM
[0CTOBEPHOCTLHO.

Mony4yeHHy TakMm 06pa3oM reHeTUYECKYHo
nocsefoBaTelbHOCTb IMCTEPMO3HOro bakTepuo-
¢dara conoctaBuAM ¢ aHHOTUPOBAHHLIMW AAHHbBIMMU
cuctembl NCBI 1 npoBenn cpaBHUTENbHbIMA aHaNn3
C 3Ta/IOHHbIM FEHOMOM JINCTEPUO3HOIO HaKTepmo-
¢dara. Hanbonee 6AM3KMM NO rOMONOTMM OKa3ancs
reHom Listeria phage LP-083-2. Pe3ynbtaTtbl npea-
CTaBJiIeHbl Ha pUCYHKax 1-2.

Ha oOCHOBaHMM reHeTUYecKMx OaHHbIX
6bln npoBeaeH aHanu3 npoteoma bakTepuodara
Listeria phage FLm4. Pe3ynbTaTbl COOTBETCTBUSA re-
HOMa M NpoTeoma (Ha OCHOBE reHeTUYeCKoro Koaa




AMUHOKMCNOT, XapaKTepHoro Ana 6akTepuin u su-
pYycoB) NpeacTaB/eHbl Ha pUCyHKe 3 1 B Tabaunue 1.

Karapih M3 BbIAABJEHHbIX MPOTEOMHbIX
KOMMNoOHeHTOoB Listeria phage FLm4 6bln conocras-
JIEH C aHa/IoramMm 1 COCTaBAEHO ero punoreHeTuYe-
CKOe KapTupoBaHMe ANs NOMCKA NofobumA BO3MOXK-
HbIX JIOKYCOB NaTOreHHOCTMU.

o npoBefeHHbIM WUCCAEA0BaHUAM TreHe-
TMYECKOro U MPOTEOMHOro KapTupoBaHua Listeria
phage FLm4 noKycoB NaTOreHHOCTW He BbIAB/IEHO.

BbiBOoAbI

Mpu aHanuse NoNy4YeHHbIX AaHHbIX FeHeTu-
YeCKMX M MPOTEOMHbIX MCCNeaoBaHU bHaKTepu-
odara Listeria phage FLm4 cepuun YnTAY noKycos
NaTOreHHOCTU He BbIABMEHO. TN pe3ynbTaTbl NOA-
TBEPKAAOT €ro OpuUrMHanbHOCTb U 6e30NacHOCTD,
CBUAETENbCTBYIOT O BO3MOMKHOCTM €ro gasbHeMn-
Wero Mcnosab3oBaHMA ANA pa3paboTKuM cpeacTBa
HGMOKOHTPONA NN0A00BOLLHON U APYroM roTOBOM K
ynoTpebaeHUI0 NPOAYKUUN C LEeNblo yBEINYEHUA
CPOKOB ee XpaHeHMA U NPOPUNAKTUKM NULLEBLIX
OTpPaBAEHUN.
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MOLECULAR GENETIC CHARACTERISTICS OF LISTERIA FL.M 4 ULGAU BACTERIOPHAGE
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The article presents results of genomic and proteomic studies of listeriosis bacteriophage FL.m. 4 UIGAU. The studied phage possesses a number of
biological properties necessary for a production advanced bacteriophage: high lytic activity (according to agar layer method by Grazia 2.9 + 0.1 x 1010 PFU
/ ml, according to Appelman 10-9), a wide spectrum of lytic activity ( 86.8%) and specificity. To confirm safety and original nature, FL.m. 4 ULGAU phage was
sequenced and analyzed by genomic bioinformatics. The phage DNA genetic sequence thus obtained was compared with these genetic sequences presented
in NCBI system. It was established that Listeria LP-083-2 phage gene turned out to be closest in homology. Based on genetic studies, the proteome of Listeria
phage FLm4 bacteriophage was analyzed and its chart was compiled in accordance with the annotated genomes of bacteria and viruses based on triplet
coding of amino acids. Each of the identified 109 proteomic components of Listeria phage FLm4 was compared with analogues and its phylogenetic mapping
was compiled to look for similarities of possible pathogenicity loci. When analyzing the data of genetic and proteomic studies of bacteriophage Listeria phage
FLm4 of ULGAU series, pathogenicity loci and their homologs were not detected. These results confirm its originality and safety and indicate the possibility
of its further usage as a means of treating fruit and vegetable and other ready-to-eat products in order to increase storage life and prevent food poisoning.

Bibliography

1. Bacteriophage application on red meats and poultry: Effects on Salmonella population in final ground products / Y. Yeh [et al.] // Meat science. — 2017.
—T. 127.—-C. 30-34.

2. Verma, D. K. Utilization of Bacteriophages Targeting Listeria monocytogenes in the Dairy and Food Industry / D. K. Verma, A. R. Patel, P. P. Srivastav //
Bioprocessing Technology in Food and Health: Potential Applications and Emerging Scope. — Apple Academic Press, 2018. — C. 231-252.

3. Bacteriophage applications for fresh produce food safety / Lépez- O. Cuevas [et al.] // International journal of environmental health research. — 2019.
—C. 1-16. DOI: 10.1080/09603123.2019.1680819

4. Bacteriophage cocktail significantly reduces or eliminates Listeria monocytogenes contamination on lettuce, apples, cheese, smoked salmon and frozen
foods / M. N. Perera [et al.] // Food microbiology. — 2015. —T. 52. — C. 42-48.

5. Liu, J. Efficacy of Listeria Phage in Reducing Listeria monocytogenes under Both Experimental and Food Processing Conditions / J. Liu. — 2018. P. — 55.

6. Environmental conditions and serotype affect Listeria monocytogenes susceptibility to phage treatment in a laboratory cheese model / L. O. Henderson
[ et al.] // Journal of dairy science. —2019. —T. 102, Ne 11. — C. 9674-9688.

7. Preservation of ready-to-eat salad: A study with combination of sanitizers, ultrasound, and essential oil-containing 8-cyclodextrin inclusion complex / C.
S. Marques [et al.] // LWT. —2019. —T. 115. — C. 108433.

8. Biopreservation approaches to reduce Listeria monocytogenes in fresh vegetables / B. Ramos [et al.] // Food microbiology. —2020. —T. 85. — C. 103282.

9. Synthesis and Anti-Listeria Properties of Odorless Hybrid Bio-Based n-Phenolic Vegetable Branched-Chain Fatty Acids / H. Ngo [et al.] // Journal of the
American Oil Chemists' Society. —2019. —T. 96, Ne 10. — C. 1093-1101.

10. Role of biological control agents and physical treatments in maintaining the quality of fresh and minimally-processed fruit and vegetables / C. Leneveu-
Jenvrin [et al.] // Critical reviews in food science and nutrition. — 2019. — C. 1-19. DOI: 10.1080/10408398.2019.1664979

11. Moye, Z. D. Bacteriophage applications for food production and processing / Z. D. Moye, J. Woolston, A. Sulakvelidze // Viruses. — 2018. — T. 10, N
4. —C. 205.

12. Biopreservation approaches to reduce Listeria monocytogenes in fresh vegetables / B. Ramos [et al.] // Food microbiology. — 2020. —T. 85. — C. 103282.

13. Sillankorva, S. M. Bacteriophages and their role in food safety / S. M. Sillankorva, H. Oliveira, J. Azeredo // International journal of microbiology. — 2012.
—T.2012. DOI:10.1155/2012/863945

14. Sulakvelidze, A. Using lytic bacteriophages to eliminate or significantly reduce contamination of food by foodborne bacterial pathogens / A.
Sulakvelidze // Journal of the Science of Food and Agriculture. —2013. —T. 93, Ne 13. — C. 3137-3146.

15. Evaluation of pulsed light for inactivation of foodborne pathogens on fresh-cut lettuce: Effects on quality attributes during storage / T. Tao [et al.] //
Food Packaging and Shelf Life. — 2019. — T. 21. — C. 100358.




