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NPOTEOMHbIWA AHANU3 BAKTEPUO®ATA YE3-F2, CMELUOUYHOIO
ONA BAKTEPUWU YERSINIA ENTEROCOLITICA

BacunbeB Amutpuii ApkagbeBud, 00Kmop buono2uveckux HaykK, npogeccop kagedps! « MuKkpobuo-
7102us, 8UPYCO/02USA, 31TU300MOs02UA U 8eMepPUHAPHO-CAHUMAPHAA 3KCnepmu3a»

deokTuctoBa Hatanba AnekcaHgpoBHa, KaHOUOam buoso2u4eckux Hayk, doueHm Kagedpsi «Mu-
Kpobuosnoeus, 8Upycos02us, 3rU300Mos02UA U 6emepuHapHO-CAHUMAPHAA 3KCrepmu3a»

MacTtuneHko AHapeii Bnagumuposuy, kKaHOudam buosnozuveckux HayK, douyeHm Kageops! « MUKpo-
buosioaus, 8UpycosoauA, 3NU300Mos02uUs U 8eMepuHapPHO-CaHUMAPHAA 3KCepmu3a»

CynbauHa EkatepuHa BnagumupoBHa, accucmeHm Kagedpsl « Mukpobuonoaus, supyconozus, snu-
300Mos102UA U 8eMepPUHAPHO-CAHUMAPHAS 3KCepmu3a»

®rb0y BO YnvsaHosckuli TAY

432017, 2. ¥nbaHOBCK, bynbeap Hosvili BeHeu, 1; 8(8422)55-95-47

e-mail: feokna@yandex.ru

Kniouesble cnoea: bakmepuogae, Yersinia enterocolitica, 6en0K, cocmas, npomeom, MoseKyAapHAs macca,
U303/1eKMPUYeCcKas MmovKa, cucmema

B cmameoe npedcmasseHs! pe3ynbmamel GHAAU3ad npomeoma bakmepuogaea Ye3-f2, cneyugpuyHozo 0ns
b6akmepuli Yersinia enterocolitica (usyyeHue KonuyecmeeHHO20 cOCMABa, U3037eKmMpuyeckoli moyku b6enKkos, mose-
KynsapHo20 eeca), 8bideneHHo20 U3 06vbekmoas sHewHeli cpedbl, Komopoili 8 nepcnekmuse golidem 8 cocmas ¢pazoeo-
20 buonpenapama, ucnosns3yemozo 044 mepanuu 3HMepobakmepuasabHbiX UHPeKyuli 8 eemepuHapHol meduyuHe.
B uccnedosaHusx bbiau UCMoab308aHbI pecypcbl cucmem SnapGene Viewer v.4.1.7, ExPasy (https://web.expasy.org),
BASys (Bacterial Annotation System; https://www.basys.ca). UccaiedosaHus npo8oouaucs, onupasce Ha OaHHbIE CUK-
seHca Ye3-f2. Ucnone3ya npunoxeHue SnapGene Viewer 4.1.9, y 6akmepuogaza Ye3-f2 6bino evissneHo 46 beskos
€ MoseKynapHeimu maccamu om 4,1 0o 144 k/[ja. Heckonoko uHble 0aHHbie bbiau rnosay4veHs! npu pabome ¢ 0aHHbIMU
CEeKB8EeHUPOBAHUA UepCUHUO3Ho20 haza Ye3-f2 e npunoxceHuu BASys (Bacterial Annotation System) - 6bin evisieneH 41
6enok ¢ monekynapHeimu maccamu om 4,1 0o 143 k/a. lNpu aHanuze coomeemcmaus npomeomHo20 cocmasa Yersinia
enterocolitica Ye3-f2, konuyecmea 6enKkos u pacrnpedeneHus Ux rno MosaeKyaapHelM Maccam 8 6UOUHGOPMAUUOHHbIX
npunoxceHusx SnapGene Viewer 4.1.9 u BASys version 1.0 8vbisienieHa ux udeHmu4yHocmeo. [JaHHbIe aHAAU3a npomeoma
6akmepuodpaza Yersinia enterocolitica Ye3-f2 sendaiomca cocmasnsroweli Yacmoto KAaccughukayuoHHolU 6a3bl KAHOU-
damHeix 6akmepuogazos, cocmasnsemoli Ha OCHOse Kpumepues buoao2u4ecKUX XapakKkmepucmuk, ocobeHHocmel
s83aumoodelicmsus ¢paz-xo34uH, ocobeHHocmeli 2eHemu4ecKol op2aHuU3ayUU U XapaKmepucmuK rnpomeomad.

UccnedosaHua npoeodamca npu noddepicke Pocculickozo ¢poHOa hyHOamMeHManbHbIX Uccnedo-
eaHuli, npoekm «lfeHoMuKa u 6uosnozus KaAHAUAamMHbIX 6akmepuodgazoe 818 mepanuu sSHmMepobakmepu-
anbHbIX UHekyuli 8 eemepuHapHoii meduyuHe» No16-44-732038.

BBepeHue

leHOMMKa 6akTepModaroB CAYKUT NpaKkTUye-
CKM HemcyepnaembiM pe3epByapom MHPOpMaLmm
ONS U3yYeHUs 3BOJIOLMM, TEHETUYECKON U3MEHYM-
BOCTM M NONYNALMOHHOMN ANHAMMKM KaK COBCTBEHHO
¢daros, Tak ¥ NPOKAPUOTUYECKMUX OPraHNM3MOB-X03A-
eB. CywecTayeT 06LeMNpoBas TEHAEHUMA NOAPO6-
HOTO M3y4yeHUA MOMEKYNAPHbIX B3aUMOAENCTBUI U
perynaumMm NpoLeccoB B reHOMax 1 MPoTeOMax BblC-
LUNX OPraHM3MOoB (B 0COBEHHOCTM Ye/I0BEKA) U CUM-

BUOTUYECKMX MONYNALMIA («NOCTTeHOMMKa). B 3TOM
KOHTeKcTe 6bakTeprodarv co CpaBHUTENbHO HEC/TOK-
HO OpPraHM30BaHHbIM TEHETUYECKMM annapaTom
CTaHOBATCA YA06HbIM MOAENbHBIM 06BEKTOM ANA
BbISIBIEHMA 33aKOHOMEPHOCTEN CTPOEHUA reHoMa,
nepeHoca reHeTMYeCKoro matepuana, peryamposa-
HWUA TPAHCKPUNUWUM TEHOB, NOCT-TPAHCAALUMOHHOM
MmognduKaumm 6enkos, UX yknagku B 6uonormue-
CKM aKTMBHYIO TPETUYHYIO CTPYKTYypy (donamHra),
bopmMMnpoBaHMA MHOTOBENKOBbIX KOMMIEKCOB U
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Puc. 1 - Kapra nuHeitHon AHK 6aktepuodara
Yersinia phage Ye3-f2 c pacwudpoBKoit Kogupyrowmx
obnacreii (no gaHHbIM NpunoxeHua SnapGene Viewer
4.1.9)

Tabnnuya 1
Nokanusauua 6enkos B reHome Yersinia phage
Ye3-f2 (no gaHHbIMm npunoxkeHua SnapGene Viewer

4.1.9)

Fequence: versna .50 [Gnear 7 39 210 69

eatures: 95 total

Feature Location Size B & Tpe

7/ repeat region 1 215 235bp B = repeat_region
¢ hypothetical protein-1 993 1358 webp B —+  c0S
¢ hypothetical protein-2 1358 1507 1sobp B -+ cos
¢ hypothetical protein-3 1935 2087 153bp B = c0s
/  hypothetical protein-4 2358 2474 117p B =+ cDS
+ hypothetical protein-5 2471 2668 198bp W =+ C05
7 hypothetical protein-6 2655 2825 g W = CDS
¢ hypothetical protein-7 2840 3949 1100p B =+ cDS
7 hypothetical protein-8 4020 6674 wssbp B - cos
¢ hypothetical protein-9 6761 7013 270p B =+ cDs
7 hypothetical protein-10 7126 7266 ibp B = s
7 hypothetical protein-11 7266 7541 27%6bp B = DS
7 hypothetical protein-12 7621 8652 1032p B -+ cC0DS
¢ hypothetical protein-13 8825 9082 258bp B —+ c0S
7 hypothetical protein-14 9082 9654 s7abp B —+ c0s
7 hypothetical protein-15 9641 9778 130p WM - cDS
¢ bacterial RNA polymerase inhi... 9850 10011 162p B -+ cCDS
¢ hypothetical protein-16 10 064 10 762 by B =+ cCOs
7 endomiclease 10762 .. 11223 462bp B =+ cC0S | endonuclease
¢ N-acetylmuramoyl-L-alanine... 11 216 11671 assbp B =+ cC0S
7 DNA primase/helicase 11852 .. 135852 1700bp B =+ cDS
¢ hypothetical protein-17 13 651 13 863 23p B = cCDs
¢ hypothetical protein-18 13876 .. 14 160 w5bp B = cC0S
7 hypothetical protein-19 14228 .. 16342 21150p B =+ cOs
¢ hypothetical protein- 20 16359 .. 16658 oobp B -+ c0S
¢ hypothetical protein-21 16658 .. 16867 2100 B —+ cOS
¢ hypothetical protein-22 16 864 17 046 wbp B -+ CDS
7 exomiclease 17043 .. 17957 9asbp B =+ c0s | exonuclkease
/ hypothetical protein- 23 17936 .. 18049 14p B -+ c0s
¢ hypothetical protein- 24 18 194 18 388 1950p B =+ cC0S
¢ hypothetical protein-25 18393 .. 18644 2200 B - cDS
/ host specificity protein B 18672 .. 18992 210 B - cDS
¢ head-to-tail joining protein 19 003 20610 tosbp B -+ cos
¢ capsid assembly protein 20712 .. 21644 913bp B =+ coDs
7 major capsid protein A 21801 .. 22844 1044bp B =+ C05
7 minor capsid protein B 22952 .. 23116 1650 W =+ cCDS
/ tail wbular protein A 23228 . 23818 sotbp B -+ cCDS
¢ tail tubular protein B 23834 . 26239 2406bp B -+ cO0S
¢ hypothetical protein-26 26312 . 26722 d11bp B -+ cos
/ imernal virion protein B 26725 .. 27318 e o ae
/  internal virion protein C 27354 .. 29564 211bp B = cCODs
¢ internal virion protein D 29 583 13 545 weibp B =+ CDS
# tail fiber protein 33911 .. 35560 1650bp B =+ cDS | tad fiber protei|
4 lysis protein 35572 .. 35775 0¢bp B = cDS | Iysis protein
¢ hypothetical protein-27 57719 36 045 wbp B =+ cC0s
¢ hypothetical protein-28 36 188 36 586 by B = DS
7/ DNA packaging protein 36 561 38 324 1764bp B = cDs

MpoTeomHblii  cocTas

Tabnuya 2
6aKrepuodara

Ye3-f2, aKTMBHOro B OTHOLIEHUM bBaKTepuii
Yersinia (no paHHbIM npunoxeHua SnapGene

Viewer 4.1.9)
HaumeHoBaHue Mon. pl
macca, Aa
bacterial RNA polymerase inhibitor 6094 4,6
capsid assembly protein 33769 4,29
DNA packaging protein 66672 5,32
DNA primase/helicase 62837 5,05
Endonuclease 17640 9,48
Exonuclease 34816 4,88
head-to-tail joining protein 58649 4,54
host specificity protein B 10988 9,78
hypothetical protein-1 13957 3,74
hypothetical protein-10 5832 10,58
hypothetical protein-11 10513 7,94
hypothetical protein-12 39034 5,22
hypothetical protein-13 9894 11,2
hypothetical protein-14 21309 8,95
hypothetical protein-15 5268 5,14
hypothetical protein-16 25980 4,78
hypothetical protein-17 7732 10
hypothetical protein-18 10749 9,89
hypothetical protein-19 79847 6,42
hypothetical protein-2 5603 4,43
hypothetical protein-20 11167 7,76
hypothetical protein-21 7260 9,81
hypothetical protein-22 6826 3,91
hypothetical protein-23 4195 9,52
hypothetical protein-24 7458 6,57
hypothetical protein-25 8879 9,13
hypothetical protein-26 15848 5,33
hypothetical protein-27 9888 4,7
hypothetical protein-28 14936 8,82
hypothetical protein-3 5877 9,51
hypothetical protein-4 4333 4,65
hypothetical protein-5 7680 10,5
hypothetical protein-6 6547 11,4
hypothetical protein-7 42515 8,06
hypothetical protein-8 98788 7,09
hypothetical protein-9 10343 9,48
internal virion protein B 21220 9,38
internal virion protein C 84071 5,53
internal virion protein D 143612 8,41
lysis protein 7407 6,08
major capsid protein A 36866 6,26
minor capsid protein B 5211 4,78
g:izztsyelmuramoyl-balamne 16944 8,79
tail fiber protein 58514 5,92
tail tubular protein A 22234 4,48
tail tubular protein B 89821 6,11
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Puc. 2 - Ipaduk pacnpeaeneHuna 6enkosoro cocrasa Yersinia phage Ye3-f2 no monekynspHoi macce

(no AaHHbIM NpunoxeHua SnapGene Viewer 4.1.9)
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Puc. 3 - Tpadpuk pacnpegeneHua 6enkosoro cocrasa Yersinia phage Ye3-f2 no usoanekrpuueckoii

TouKe (No AaHHbIM NpuaoKeHusa SnapGene Viewer 4.1.9)

f\
NEANAWINA

AWAVERWATAA

VY|

|
l

Fat

N\

WA

Vo)

" BUILE[E - AoWeIn W ase N

“ase 3 ukjod yyy 1 peq

160000

140000

120000

0000
20000

Qo j@ayaodiy
£1-unaj0ud [y 3odiy
oo j@igayodly
Gurapoud (nayiodiy
Lruaoud jpayodhy
B j2igyedly
T [piyedly
g ujaid Ayojjpads 50y
szuranoud [y diy
o [opapody
aseapnuopu3
gy jnaydiy
§ Waj0Jd LA Rl
sru)o (pgody
o j@igayodiy
Bruayod [iayjodly

0 U020 ual ik pusl
Ly @iayiodiy
Truaoud jigayjodly
ozumud iyl
geunayoud jmiayodiy
wruoud [@iayodiy
grumad piaydiy
f Uajosd pisce sokew
m—__.::n_ R|ngny jiey
i sk
uiajoud s3q) pey

2 uaesd uaLin Uiy
gruranoud (i3 ndiy
uiagoud Burdyped g
ZTua0ud [y ody
QT-uR 0 @iy edly
a3y faseuid ¢NQ

Puc. 4 - Ipaduk pacnpeaeneHuna 6enkosoro cocraea Yersinia phage Ye3-f2 no monekynspHoi macce

B 3aBucumoctu ot pl (no gaHHbLIM NnpunoxKeHua SnapGene Viewer 4.1.9)
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MHOXeCTBa ApYrMx acrnekTos
coBpemeHHon buoxmmum [1].

Mo IMTEPaTypPHbIM
OaHHbIM, 332 nocneaHune gecs-
TMNeTMs Habntopaetca cTpe-
MWTE/IbHBIN POCT KOMMYecTBa
M pasHoobpasua LITaMMOB
b6aKTepuii, KOTOpble YCTOMYM-
Bbl K HM3KOMOJIEKYNAPHbLIM
aHTMOMOTMKAM, 4YTO CTUMY-
IMPOBaNo y4eHbIMU MOUCK
a/ibTePHaTUBHbIX METOAOB Ne-
yeHuA M NPodPUNAKTUKN BaK-
TepuanbHbIX UHbeKuui [2-4].
Ona apdeKktnsHoro npumeHe-
Hua GakTepnodaros B BeTe-
PUHAPUK U CENIbCKOM XO3AI-
cTBe Tpebyercs rnybokoe ux
U3y4yeHWe M cucTematmsaumsa
Ha FeHHOM YpOBHE, a TaKKe
BbICOKas CTEMeHb OYUCTKU
npumeHsiemblx $GaroBbIx npe-
napatos [5-12].

Llenb paboTbl — npoBeAeHWEe MPOTEOMHOIO
aHanusa baktepuodara Ye3-f2, cneunduryHoro ans
bakTepuit Yersinia enterocolitica (M3y4nTb aMMHO-
KMCNOTHbIM COCTaB MPOTEMHOB, UX KaYECTBEHHbIN U
KOJIMYECTBEHHbIN aHaANU3, YCTAHOBUTb U303/1EKTPU-
YECKYHO TOYKY BENTKOB N X MONEKYNSPHbIN BEC).

O61beKTbl U MeToAbl UCCNen0BaHUMN

O6beKT UccnenoBaHuUM - BUPYNEHTHbIN baKTe-
puodar Ye3-f2, xapaktrepusyowmnca cneayowmmm
cBoMcTBaMu: BaaAKoObpasyoLwme eguHULbI - NPO-
3payHble, 6e3 30Hbl HenonHoro nusuca, 1,0+1,5
CM; JIUTUYECKAA aKTUMBHOCTb - TUTP no [pauma -
1,5+0,1x10* BOE/mn, TMTp no AnnenbmaHy — 10°€;
cneumduyeH ans RynbTyp, UAEHTUGULMPOBAHHDBIX
KaK Yersinia enterocolitica; KynbTMBMpOBaHME NpU
Temnepatype 58° C 8 30 MUHYT NPUBOAUT K MHAKTU-
Bauumm [13].

Baktepuodar Ye3-f2 KOHUEHTPMPOBANUN Y/b-
TpaduabTpaumMen c NpPUMEHeHMEM OLHOPa30BbIX
YNbTPaduAbTPOB € Npeaenom uckaoveHma 10 kla,
Merck (Millipore) [14]. HykneotuaHble nocneno-
BaTeNibHOCTM uccneayemoro ¢ara Ye3-f2, cneu-
nouuHoro ana 6aktepuir Yersinia enterocolitica,
M3y4anm MeToAOoM MOYNPOBOAHMKOBOIO CEKBEHU-
poBaHuAa Ha nnatdopme lonTorrent (Thermo Fisher
Scientific, CLLIA), ucnonb3ys Habopa peareHToB lon
Pl Sequencing 200 Kit v3 Ha uune lon Pl ChipKit v2
cekBeHaTtopa lonProton (ThermoFisherScientific,
CLUA) cornacHo npotoKkony npoussogutens. OueH-
Ka pacnpegeneHus AnvH dparmeHToB 6MbAMOTEK
M UX KOHLEHTPALMA OCYLLECTBAANACb HAMWU C NpU-
MeHeHuem npubopa Bioanalyzer 2100 n Habopa
peareHToB Agilent High Sensitivity DNA Kit (Agilent

BASYs: Mondany Fearuany 25 06:32:33 2019

Puc. 5 - Kapra

Yersinia phage
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nuHeiiHoit AHK 6akTepuodara Yersinia phage Ye3-f2 ¢
pacwmndpoBKoit Kogupylowmx obnacreit reHoma (No faHHbIM NPUIOXKEHUSA
BASys version 1.0.)

Technologies, CLLIA) no npoTokony npoussoauTens.
KnoHanbHaa amnavoukauma 6ubnmotek, Kotopble
6blAK NpeaBapPUTE/IbHO SKBUMOIAPHO NY/IMPOBAHDI,
NpoBOANAACE HAMM C UCMONb30BaHWEM Habopa lon
Pl Template OT2 200 Kit v3 (Thermo Fisher Scientific,
CLUA) no npotokony npowussogutens. Ans c6opku
¢darosoro reHoma denovo Mbl MPUMEHAAN PUapI C
KayecTBOM MPOYTEHUA HYK1eoTUAoB He Huxke Q20
N AnvHon He meHee 50 ocHoBaHuit. COOPKY reHo-
Ma MnpoBOAMAN C MNPUMEHEHWEM MPOrpammMHOro
obecneveHna Newbler (Roche/454 GS-FLX) [14].
[na npoTeoMHOro aHanM3a Hamu 6bIAM UCNOb30-
BaHbl pecypcbl cuctem SnapGene Viewer v.4.1.7,
ExPasy (https://web.expasy.org), BASys (Bacterial
Annotation System; https://www.basys.ca).

Pe3ynbTtatbl UCCNeA0BaHUA

Mpu aHanuse npoTeoma baktepuoda-
ra Yersinia enterocolitica Ye3-f2 B npunorkeHuu
SnapGene Viewer 4.1.9 cOOTBETCTBEHHO AaHHbIX
CEeKBEHUPOBAHUA €ro HYKNEeMHOBOWN KMUCNOTbl Hbls10
BblABNEHO 46 H6ENKOB C MONEKYNAPHBIMU MAccamu
o7 4,1 no 144 k[la. KauecTBeHHbI NPOTEOMHbIN CO-
ctaB Yersinia phage npeacrasneH B Tabnvuax 1 n 2
u puc. 1-4.

Mpu aHanuse npoteoma bHaktepuodara
Yersinia Ye3-f2 B npunoxeHun BASys (Bacterial
Annotation System) cOOTBETCTBEHHO AaHHbIX CEK-
BEHMPOBAHMWA €r0 HYKAENHOBOW KUCAOTbI BbIN10 Bbl-
ABNeHo 48 6e/KOB C MOIEKYNAPHBLIMU Maccammn oT
4,1 pno 143 kJa. KauecTBEeHHbI NPOTEOMHbI COCTaB
Yersinia phage npeacraesneH B Tabnanuax 3-4 n puc.
5-7.

Mpwn aHanuM3e cooTBETCTBMA MPOTEOMHOIO
coctaBa Yersinia phage Ye3-f2, konnyectsa 6enkos
N pacnpefeneHnsa Ux No MOMEKYAAPHbIM Maccam
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Tabnuuya 3

Nokanusaumusa 6enkos B reHome Yersinia

phage Ye3-f2 (no pgaHHbIMm npunoxenua BASys
version 1.0.)

Tabnuua 4

MpoTeomHbIN cocTaB 6aKTepuodara Ye3-2,

aKTUBHOro B oTHoweHuun Yersinia (No AaHHbIM
npunoxenusa BASys version 1.0.)

Protein Function Start End Size, Strand . . Mole‘cular

bp Protein Function Weight pl
Hypothetical Protein BASYS00001 945 1358 | 413 + [Daltons]
Hypothetical Protein BASYS00002 1358 1507 | 149 + Hypothetical Protein BASYS00001 15790 3,55
Hypothetical Protein BASYS00003 2358 2474 | 116 + Hypothetical Protein BASYS00002 5603 4,19
Hypothetical Protein BASYS00004 2471 2668 | 197 + Hypothetical Protein BASYS00003 4333 4,42
Hypothetical Protein BASYS00005 2655 2825 | 170 + Hypothetical Protein BASYS00004 7680 11,05
Hypothetical Protein BASYS00006 2840 | 3949 |1109| + Hypothetical Protein BASYS00005 6547 11,94
DNA-Directed RNA Polymerase 4020 | 6674 |2654| + Hypothetical Protein BASYS00006 42516 8,04
Hypothetical Protein BASYS00008 6761 7033 | 272 + DNA-Directed RNA Polymerase 98789 7,51
Hypothetical Protein BASYS00009 7126 7266 | 140 + Hypothetical Protein BASYS00008 10343 9,9
Hypothetical Protein BASYS00010 7257 7541 | 284 + Hypothetical Protein BASYS00009 5833 11,31
DNA Ligase 7621 | 8652 |1031] + Hypothetical Protein BASYS00010 10886 7,73
Hypothetical Protein BASYS00012 8825 | 9082 | 257 + DNA Ligase 39035 4,99
Hypothetical Protein BASYS00013 9082 | 9654 | 572 + Hypothetical Protein BASYS00012 9894 11,75
Hypothetical Protein BASYS00014 9775 | 10011 | 236 + Hypothetical Protein BASYS00013 21309 8,96
Hypothetical Protein BASYS00015 10064 | 10762 | 698 + Hypothetical Protein BASYS00014 8817 4,39
Hypothetical Protein BASYS00016 10774 | 9587 [1187 - Hypothetical Protein BASYS00015 25980 4,51
Endonuclease | 10762 | 11223 | 461 | + Hypothetical Protein BASYS00016 44305 9,48
Uncharacterized protein HI 1494 [H] 11216 | 11671 | 455 + Endonuclease | 17641 10,05
Hypothetical Protein BASYS00019 11676 | 11783 | 107 + Uncharacterized protein HI_1494 [H] 16944 8,86
DNA Primase/Helicase 11852 | 13552 |1700| + Hypothetical Protein BASYS00019 4160 8,68
Hypothetical Protein BASYS00021 13651 | 13863 | 212 + DNA Primase/Helicase 62837 4,81
Hypothetical Protein BASYS00022 13876 | 14160 | 284 + Hypothetical Protein BASYS00021 7732 10,75
DNA polymerase |, thermostable [H] 14228 | 16342 |2114 + Hypothetical Protein BASYS00022 10750 10,61
Hypothetical Protein BASYS00024 16359 | 16658 | 299 + DNA polymerase |, thermostable [H] 79848 6,87
Hypothetical Protein BASYS00025 16658 | 16867 | 209 + Hypothetical Protein BASYS00024 11167 8,22
Hypothetical Protein BASYS00026 16858 | 17046 | 188 + Hypothetical Protein BASYS00025 7260 10,25
Phage Exonuclease 17043 | 17957 | 914 | + Hypothetical Protein BASYS00026 7113 3,83
Hypothetical Protein BASYS00028 17936 | 18049 | 113 + Phage Exonuclease 34816 4,63
Hypothetical Protein BASYS00029 18143 | 18388 | 245 + Hypothetical Protein BASYS00028 4195 10,11
Hypothetical Protein BASYS00030 18393 | 18644 | 251 + Hypothetical Protein BASYS00029 9368 6,24
Hypothetical Protein BASYS00031 18657 | 18992 | 335 + Hypothetical Protein BASYS00030 8879 9,8
Hypothetical Protein BASYS00032 18905 | 18300 | 605 - Hypothetical Protein BASYS00031 11560 10,68
Head--Tail Joining Protein 19003 | 20610 |1607 | + Hypothetical Protein BASYS00032 23152 8,61
Capsid Assembly Protein 20712 | 21644 | 932 + Head--Tail Joining Protein 58650 4,27
Minor Capsid Protein 21801 | 22844 |1043 + Capsid Assembly Protein 33769 4,01
Hypothetical Protein BASYS00036 22787 | 21753 | 1034 - Minor Capsid Protein 36866 6,73
TPR Repeat-Containing Cell Adhesion | ,ooo | 93116 | 233 | + Hypothetical Protein BASYS00036 38163 12
Protein TPR Repeat-Containing Cell Adhesion Protein 7424 4,33
Tail Tubular Protein A 23228 | 23818 | 590 + Tail Tubular Protein A 22234 4,21
Tail Tubular Protein B 23834 | 26239 |2405 + Tail Tubular Protein B 89821 6,53
Hypothetical Protein BASYS00040 26312 | 26722 | 410 + Hypothetical Protein BASYS00040 15848 5,2
Hypothetical Protein BASYS00041 26725 | 27318 | 593 + Hypothetical Protein BASYS00041 21220 9,86
Hypothetical Protein BASYS00042 27321 | 29564 |2243 + Hypothetical Protein BASYS00042 85188 5,42
Putative murein lytic transglycosylase Putative murein lytic transglycosylase yjbJ [H] 143614 8,92
yjbJ [H] 29583 | 33545 | 3962 * Phage Tail Fiber Protein 70515 6,75
Phage Tail Fiber Protein 33593 | 35560 |1967 + Hypothetical Protein BASYS00045 7407 6,67
Hypothetical Protein BASYS00045 35572 | 35775 | 203 + Hypothetical Protein BASYS00046 9888 4,45
Hypothetical Protein BASYS00046 35779 | 36045 | 266 + Hypothetical Protein BASYS00047 17423 9,98
Hypothetical Protein BASYS00047 36119 | 36586 | 467 + Hypothetical Protein Aasi 66673 5,17
Hypothetical Protein Aasi 36561 | 38324 |1763 +

B 6MOMHOOPMALMOHHDBIX NPUNOKeHUAX SnapGene
Viewer 4.1.9 u BASys version 1.0 BbiaiBAeHa UX naeH-
TUYHOCTb (puc. 8).

BbiBOAbI

N3yyeHne npoteoma baktepuodara Ye3-f2,
cneunduryHoro ans baktepuii Yersinia, ocHoBaHHO-
r0 Ha AaHHbIX CEKBEHWPOBAHWA E€ro HYKIeMHOBOM
KMUCNOTbl, B npuaoxKeHun SnapGene Viewer 4.1.9
NoO3BOAWIO BbIABUTE 50 6E/IKOB C MOEKYNSPHbBIMM
maccamm ot 5,5 go 139 k[la. HeckonbKo MHble AaH-
Hble HblAK NosydYeHbl HamMK Npu paboTe ¢ JaHHbIMU
CEKBEHMPOBAHMA NepcuHMo3Horo dara Ye3-f2 8 npu-
noxkeHun BASys (Bacterial Annotation System) - 6bin
BbifABAEH 41 6eN0K C MONEKYAAPHbIMM Maccamun ot

4,1 po 143 ka.

Mpw aHanM3e cCOOTBETCTBUSA MPOTEOMHOIO CO-
ctaBa Yersinia phage Ye3-f2, konnyectsa 6enkos 1
pacrnpegeneHna nx Mo MONEKYIAPHbIM Maccam B
H6UOMHPOPMALIMOHHBIX  NpUAoKeHUAX SnapGene
Viewer 4.1.9 n BASys version 1.0 BbifiBieHa Ux UaeH-
TUYHOCTb. McTOrpamma pacnpegeneHuns 6es1KoBoro
cocTaBa Yersinia Ye3-f2 no M3oanekTpuyeckoi Touke
(pl) AaeT nHGOPMaUMIO O KMCNOTHOCTU cpeapbl (pH),
Npu KOTOPOM GeNoK He HEeCET 3N1eKTPUYECKOro 3a-
paga. [aHHble o npoTeome 6Gaktepuodara Yersinia
Ye3-f2 pononHawT UHPoOpmaLMio, KoTopaa Heob-
XoaMMa ANs Co3faHus KnaccuduKauMOoHHOM 6asbl
6akTeprodaros, U3y4yaemMbix MO MPOEKTY, Ha OCHOBE




KpUTEPUEB BMOOTMYECKMX XapPaKTEPUCTUK, 0CObeH-
HOCTeW B3aMmoaeincTema dar-xo3samH, ocobeHHocTel
reHeTUYeCKoM opraHM3aLumn U XapaKTePUCTMK NpoTe-
oma.
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PROTEOMIC ANALYSIS OF YE3-F2 BACTERIOPHAGE, SPECIFIC FOR YERSINIA ENTEROCOLITICA BACTERIA

Vasiliev D.A., Feoktistova N.A., Mastilenko A.V., Suldina E.V.
FSBEI HE Ulyanovsk SAU
432017, Ulyanovsk, Novyi Venets Boulevard, 1; 8 (8422) 55-95-47
e-mail: feokna@yandex.ru

Key words: bacteriophage, Yersinia enterocolitica, protein, composition, proteome, molecular weight, isoelectric point, system

The article presents results of the analysis of the proteome of Ye3-f2 bacteriophage, specific for bacteria Yersinia enterocolitica (study of the quantitative
composition, isoelectric point of proteins, molecular weight) isolated from environmental objects, which will eventually be included in the phage biologic
preparation used for treatment of enterobacterial infections in veterinary medicine. The resources of SnapGene Viewer v.4.1.7, ExPasy (https://web.expasy.
org), BASys (Bacterial Annotation System; https.//www.basys.ca) were used in the studies. Research was conducted based on the data of the Ye3-f2 sequence.
Using SnapGene Viewer 4.1.9 application, the bacteriophage Ye3-f2 detected 46 proteins with molecular masses from 4.1 to 144 kDa. A bit different different
data was obtained when working with sequencing data of Yersiniosis Ye3-f2 phage in the BASys application (Bacterial Annotation System) - 41 proteins
with molecular weights from 4.1 to 143 kDa were detected. When analyzing the conformity of the proteomic composition of Yersinia enterocolitica Ye3-f2,
the amount of proteins and their distribution by molecular masses in the bio-information applications SnapGene Viewer 4.1.9 and BASys version 1.0, their
identity was revealed. The analysis of the proteome of Yersinia enterocolitica Ye3-f2 bacteriophage is an integral part of the classification base of candidate
bacteriophages, based on the criteria of biological characteristics, features of phage-host interaction, features of the genetic organization and characteristics
of the proteome.
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