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XONIEPA B MMPE HA COBPEMEHHOM 3TANE CEAbMOW NAHAEMUU
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SMNMAEMHUONOIMHECKAA CUTYAUUA MO XOJIEPE B CMBUPU N HA AAJIbHEM

BOCTOKE
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CUTYAUNA NO XOJIEPE B CUBUPU N HA AAJIbHEM BOCTOKE

M3 MNOBEPXHOCTHbIX BOAOEMOB B CUBUPUN U HA AAJZIbHEM BOCTOKE U30/IMPOBAHO 2813 LUITAMMOB
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CtxAB-tcpA+

Bbl,qenel-me 13 NOBEPXHOCTHbIX BOJOEMOB HETOKCHUI€HHbIX X0J1ePHbIX

Pucku 3aBo3a Bo36yautena xonepol B PO
BUMOPUOHOB C pa3/IM4HbIMU Fr€eHOTUNaMM

- HEOBXOAUMOCTb ONMPEAE/IEHUA NMPOUCXOXKAEHUA PA3/IMYHDBIX MPYMN LUTAMMOB XOJIEPHOIO
BMBPUOHA
- ®UJIOTEHETUYECKHUE CBA3U
- 3AKOHOMEPHOCTHU ®OPMHUPOBAHUA U PACIIPOCTPAHEHUA NMATOMEHHOIO K/1I0HA BO3BYAUTEIA
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U3YYEHWUE BO3BYAUTENA XONEPbI HA TEHOMHOM YPOBHE B PAMKAX OMNEPATUBHOIO U PETPOCNEKTUBHOIO
WCCNEQOBAHUA




FEHOMHbIY MOHUTOPUHI V. CHOLERAE HA OCHOBE MO/IHOFEHOMHOIO

CEKBEHMPOBAHMWA
| 9TAN - CKPUHNUHIOBAA AeHpporpamma, nosiydeHHas npu aHaause k-mer B reHomMax
OUNONEHNA (ONPEAENEHUE V. cholerae. B aHanu3 unozeHuU BKIKOYEHO:
NPUHAANEXHOCTU K - 245 2eHomos wmammos V. cholerae, u3onuposaHHbix 8 Cubupu
rMOBAJIbHOMN u Ha JanbHerm P cmoke 8 nepuod 7 naHdemuu
OUIOFTEHETUYECKOM JIMHWN) - 940 cholerae, npedcmasneHHbix 8 GenBank
R - U30/IMPOBAHHBIE B CUBUPU U HA

g™’ JAIbHEM BOCTOKE LUTAMMbI
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FEHOMHbIN
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FEHOMHbIN

MOHUTOPUHI

(DpaFMEHT AaTUPpOBaHHOIO (bMﬂOI'eHeTM‘-IeCKOFO Adepesa WTaMM

Region

Barnaul
Guangdong
Guizhou
Hangzhcu
Jiangxi

Liaoning
Mariupol

Matlab

Omsk

Primarsky
Veracruz
Xinjiang

Yunnan province
Yuzhno-Sakhalinsk
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OPUEHTUPOBOYHO B
OWUANA3OHE 1995-1998 rr.
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FEHOMHbIV
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- OCOCBEHHOCTU K/IACTEPU3ALIMU HA AEHAPOrPAMME
- BPEMEHHOW AINATMA30H ANBEPTEHLUM OT NMPEAKOBbIX BAPUAHTOB F
- HAJINYUE U CXOLCTBO CTPYKTYPHOV OPFAHU3ALIMU OCTPOBA : 3ABO3HOE
MAHAEMUWYHOCTU VSPI Y LUITAMMOB U3 XAGAPOBCKA U KUTAA [TPONCXOMAEHNE
3NUAEMMNOSIOTMYECKUE JAHHBIE : U30/1ATOB V. CHOLERAE
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FEHOMHbIN

MOHMTOPUHI MOJIEKYTIAPHO-3MUAEMMOIOrMYECKUIA AHAIN3

=y RU 1981 M1395 Astrachan
Region
5 Akhal Velayat L—oe RU 1982 M1399 Astrachan —
a- Astrachan ° 5 11t vki N
P ——  J RU 2011 M1501 Kalmykia o)
i Hangzhou \ VRLD i o
d Kam?ykia | [9ZW 2022 NMRL22120619 Masvingo T
& Masvingo Lezw 2022 NMRL22110576 Masvingo
a- Rostov-on-Done
I—-O RU 2005 P-18778 Rostov-on-Done
Country P S e
® CN I—. RU 2005 P-18785 Rostov-on-Done
® RU e +-TM 1965 M139 Akhal Velayat
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® ZW CN 2011 11-1_S22 Hangzhou
2 CN 2011 11-2_S78 Hangzhou
e RU 2011 107 Barnaul
O TM 1965 M299 Akhal Velayat
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- BO3pacT nepsBoro obuwiero npepKa wramma U-1471 (bapHayn, 2011) v wrammos 11- v NEPECMOTP
1_S22_ 2011, 11-2_S78 2011 HaxopuTtca B guanasoHe 2003 r., . o
- MpUCYTCTBUE B Knactepe 6onee paHHUX LUITAMMOB, BblaeneHHbix B TaliBaHe (2010), HATPABJ/IEHUU
- 3NuAemMuosiormyeckue aaHHblie 3ABO3A XO/NEPbI
1-2 2011 hma
[ . ——— B
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. CF00214281 2020 gg Africa (KwaZulu-Nata
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a8 X : Smith AM, Weill FX, Njamkepo E, et al. Emergence of Vibrio
Lg ‘ cholerae O1 Sequence Type 75, South Africa, 2018-2020. Emerg
Infect Dis. 2021;27(11):2927-2931.




FEHOMHbIV AATUPOBAHHAA ®UJIOTEHUA ctx- tcp+ LULTAMMOB V. CHOLERAE, BblIAE/IEHHbIX
MOHUTOPWUHI B CUBUPU U HA AA/IBHEM BOCTOKE

CN 2009 ZJ0946

CN 2009 09-24_S36 Hangzhou
CN 2009 Z]J0926

CN 2009 ZJ0937

CN 2009 09-17_530 Hangzhou
CN 2009 09-39_S51 Hangzhou
CN 2012 12- S 529 Hangzhou
CN 2012 12-4_582 Hangzh

CN 2009 09-23_535 Ha 10U
CN 2009 09-26_S38 Ha 10U

et EAERTR R ee Pl 11T ANVIMbI 2019 , 2016 .
® RU N 009 0030 SH e 13 XABAPOBCKA 1 XAHUY}OY
e ™ CN 2009 09-38_S50 Hangzhou (2009 r.) AUBEPTUPOBATU
® ZW CN 2009 09-32_545 Hangzhou
CN 2009 ZJ0938 OT CTBOJ1A B ANANA3OHE
Reggon ST Svas vttt 1999-2000 rr. (2000r.)M
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e A L
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2 Rostov-on-Done CN 2009 09-10_ LUTAMMbI 2013 r. U3
g %jgiéﬁ;;;l‘;'jou XABAPOBCKA U LUTAMMbl
CN 2009 09-12 S142 Hangzhou
Rd 2013 287 Khabarovsk o U3 XAHYXKOY (2009 r')
RU 2013 286 Khabarovsk AWUBEPTUPOBAJIN OT

CN 2006 06-21_5108 Hangzhou
CN 2007 07- 1q S123 Hang
CN 2007 07-4 5125 Hang

& .
CN 2008 08-7_5140 Hangzh
CN 2008 08-10_523 Hangzh
CN 2008 08-15_S160 Han

RU 1981 M1395 Astrachar
RU 1982 M1399 Astrachan

CTBOJIA B IUATMA3OHE 1990-
2000 rr. (1999 r.),

PA3OLLJIUCb MEX/Y COBOW
OPUEHTUPOBOYHO B 2007 r.

OUNOTEHETUYECKAA TUHUA L3b
ctx- tcp+ V. cholerae

o RU 2011 M1501 Kalmykia LLUTAMM U3 BAPHAY/IA
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T L@ZzW 2022 NMRL22110576 Masvingo (2011 r.) n LULTAMM U3
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S O TM 1965 M139 Akhal Velayat
CN 2011 11 J_S77,1I‘:a“ o PA3OI;':'"MCb MEXAY
I ‘ CN 2011 11-2_578 Hangzhou CObOU OPUEHTUPOBOYHO
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1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
A 4@
! i
i e
¢parme|-|T AaTUPOBaAaHHOrIO d)MIIOFGHETM‘-IECKOI’O Aepesa - 0
L e e e e e et —.—— -

wrammos V. cholerae punoreHetnueckoit amHum L3b



CTPYKTYPA ACCOUMNPOBAHHbBIX C MATOMEHHOCTbH JIOKYCOB 'EHOMA
ctx- tcp+ LULTAMMOB V. CHOLERAE

PE®EPEHCHbBIN
LUTAMM

vch-N16961

vch-01-i-719

ctx- tep+
CNOHTAHHbIE MYTAHTDbI
TOKCUTEHHbBIX LUTAMMOB
(L2 PUNOTEHETHMYECKAA
JIMHAS)

vch-01-i-1362

J |

vch-121-19

ctx- tep+
LUTAMMbI V. CHOLERAE C
NMCXOAHbIM TEHOTHUINOM
(L3b ®UNNOTEHETUYECKAA
JIMHNA)

vch-200-16

vch-01-i-1471

vch-01-i-1501

ctx- tep+

] CMOHTAHHbIA MYTAHT
TOKCHUITEHHOI O LUTAMMA (L2
_ OUJIOTEHETUYECKAA JIMHNA)

0Kb 2Kb 4 Kb 6 kb 8 Kb 10Kb 12 Kb 14'Kb 16 Kb 18'kb

vch-01-i-1488




K L4 ®UNOMEHETUYECKOM JIMHUM OTHECEHDI
HETOKCUIEHHBIE LUTAMMbI V. CHOLERAE 01, 0139 U HE
01/0139 CEPOTPYNN (ctx-tcp-)

Vch_01_RU_2012_ZAB__|_1498

O1_RU_2006_PRI_I_1538 NpumopcKuii Kpaii, 2004, 2006,
01_RU_2016_PRI_|_1545 2016 rr., 3a6aiikanbCcKuit Kpau,

2012r.

7_F 1 N_2
L{:t v B SBAT SOSAT L I NMpumopckui kpaii, 2017 r.

Vch_01_RU_2006_PRI 1537

NpumopcKuii Kpaii, 1994, 2006 rr.,
3abaiikanbckuii Kpai, 1978 r., UpKyTcKas
obnactb, 2017 r.

_RU_1978_ZAB_|_856

yr—=Vch_01_RU_2017_IRK 1550

h_01_RU_1994 PRI_1.1193

0.000 0.001 0.002 0.003

ctx- tcp- V. cholerae

Tpu cy6bnnHuM B coctaBe
L4 punoreHeTUYECKOM
NMHUK

®UNONEHETUYECKAA JINHUA L4

TR

r. Mpkytek, 2024 ., Mpumopckuii Kpaii, 2021 r.

S Sy ] p. AHrapa L2 PRL_L1ara
Vi RL )24 IRK 24y ~ "
Vch_O1_RU_20 K_5_24y = GiEAl
e “}| 3abaiikanbCcKuii Kpaii, 2024 r. o -

, tVch_O1_RU_2024_ZAB_ 144_CH_24y : 4 e 8UR
Ve 1 RU 2022 IRK 590 g o P =
vet J_2024_ZAB__121B_24y (S ‘ 4 m

c L’ v

r. Upkyrck, 2024 r.,
p. UpkyT

MpKyTcKkas obnactb, 2017 r.

WMpKyTckas o6nacts, 2023 1., MpKyTcKkas obnactb, 2011, 2012 r.

p. Kyaa i

AT =]

3abaiikanbcKuii Kpai, 2017 r.

NMAEHTUDOULNPOBAHDI JIOKAJIbHBIE NONMYAAUMM XONEPHOIO BUBPMOHA B

OTZAE/IbHbIE MOAbl HA OTAE/IbHbIX TEPPUTOPUAX




N3YHEHME NONYyAAUMN HETOKCUT'EHHOIO XOJIEPHOIO BUBPUOHA B P. YLLIAKOBKA

MO PE3Y/IbTATAM NOJ/IHOFEHOMHOI'O CEKBEHMPOBAHUA

2013 Vibrio cholera El Tor O1 Inaba 286 1-1501
[2017 Vibrio cholerae non 010139 73-17 1459
2017 Vibrio cholerae non O1/0139 72-17 1-458
2020 Vibrio cholerae non 01/0139 44-20 1-472
:2013 Vibrio cholerae non 01/0139 40-13 1-441
_:ZDIB Vibrio cholerae non 01/0139 20-18
2012 Vibrio cholerae non 01/0139 1-12 1-438 h I o /O 39
V. cholerae He 01/01
2022 viwio chlerae non 0110130 2322 1477

2008 Vibrio cholerae non O1/0139 24-08 1-432
—L—[zou Vibrio cholerae non 01/0139 40-17 1-449
2016 Vibrio cholerae non 01/0138 22-16 1-446
2009 Vibrio cholerae non 01/0139 12-09 1435
020 Vibrio cholerae non 01/0139 40-20 1-471
2017 Vibrio cholerae non 01/0139 76-17 1-460
2017 Vibrio cholerae non O1/0139 77-17 1-382
018 Vibrio cholerae RO 1-18 |-1849 v Y7 TN T YT T T
019 Vibrio cholerae RO 1-19 1-1850 I- ‘7: a,OIerae-R'Ba p MUaHTbI |
2020 Vibrio cholerae RO 3-20 11561 N |
2010 Vibrio cholerae non 01/0139 15-10 1-437

2010 vivio corae nen 010130 12.10 1436 V. cholerae He 01/0139
[ZDOE Vibrio cholerae non 01/0139 39-08 1-434
-2008 Vibrio cholerae non 01/0139 29-08 1-433
-1974 Vibrio cholerae El Tor O1 Inaba 3185 1-638
1974 Vibrio cholerae El Tor O1 Inaba 2949 1-636
1974 Vibrio cholerae El Tor O1 Inaba 301 1-591
1975 Vibrio cholerae El Tor O1 Inaba 788 1-651
1974 Vibrio cholerae El Tor O1 Inaba 3116 1-637 2020 - 1 2024

Tree scale: 0.1 - 4 1974 Vibrio cholerae El Tor O1 Inaba 2745 |-594

1978 Vibrio cholerae El Tor O1 Inaba 96 -843 v. Cholerae 01 2022 2

ES?G Vibrio cholerae EI Tor O1 Inaba 734 I-700

2009 Vibrio cholerae El Tor O1 Inaba 5-09 1-1437 2019 - 1 202 1 1
2002 Vibrio cholerae El Tor O1 Inaba 11-02 2 O 2 O
1977 Vibrio cholerae El Tor O1 Inaba 476 1-801

1975 Vibrio cholerae El Tor O1 Inaba 515 1-672 2018 MW 1

1974 Vibrio cholerae EI Tor O1 Inaba 2947 1-597 2019 8

1974 Vibrio cholerae El Tor O1 Inaba 2046 1506 2018

2024 Vibrio cholerag non OL/0139 4-24

2019 Vibrio cholerae non O1/0139 21-19 1-469 2017 | 10 2017 24
2022 Vibria cholerae non OLIO139 20-22 1-476

2017 Vibrio cholerae non 010139 43-17 450 2016 2

2017 Vibrio cholerae non 01/0139 51-17 I-381 2009 - 1 20 15 1

-2024 Vibrio cholerae non 01/0139 14-24
2016 Vibrio cholerae non 01/0139 6-16 1-445 2 O 14

3

e i V. cholerae He 01/0139 2002 M 2 2013

2017 Vibrio cholerae non O1/0139 65-17 1-455 2 O 1 2 4
3
3

2017 Vibrio cholerae non 01/0139 53-17 I-452
2018 Vibrio cholerae non 01/0139 29-18 1-467 2000 _ 6 2010
2017 Vibrio cholerae non O1/0139 67-17 1-457

2013 Vibrio cholerae non 01/0139 11-13 -430 2009

—2020 Vibrio cholerae non O1/0139 47-20 I-474 1978 - 1 2008 5

2012 Vibrio cholerae non 01/0139 18-12 1-439

-2024 Vibrio cholerae non 01/0139 11-24 2007 10

2021 Vibrio cholerae non 010139 6-21 1-475
2014 Vibrio cholerae non O1/0139 51-14 1-443 1977 1 4 2006 6
120 Vibrio cholerae non O1/0139 46-20 1-473 2 OO 5 5

2014 Vibrio cholerae non OL/0139 48-14 1442 2
2019 Vibrio cholerae non 0110139 20-19 1-468

2019 Vibrio cholerae non 01/0139 19-19 1-384 1976 - 2 2004

2017 Vibrio cholerae non 01/0139 20-17 1447 2003 1

2013 Vibrio cholerae non 01/0139 25-13 1-402 1975 2 2002 22

2019 Vibrio cholerae non 01/0139 11-19 -383 -

2015 Vibrio cholerae non 01/0139 20-15 1-444 V- ChOIerae He 01/0 139 2001

2018 Vibrio cholerae non 01/0139 15-18 1-463 2000 5 12

2018 Vibrio cholerae non 01/0139 14-18 1-462

2018 Vi e non 0110130 2181481 1974 NN 9

2007 Vibrio cholerae non 01/0139 4-07 1-431
17 Vibrio cholerae El Tor O1 Inaba 3-17

17 Vibrio cholerae El Tor O1 Inaba 10-17 0 5 10 15 20 25 30
17 Vibrio cholerae EI Tor O Inaba 1-17 1677 a 0 2 4 6 8 10 12 6

17 Vibrio cholerae El Tor O1 Inaba 5-17 1-1628

17 Vibrio cholerae E1 Tor O1 Inaba 2-17 V. cholerae O1

17 Vibrio cholerae El Tor O1 Inaba 4-17
17 Vibrio cholerae El Tor O1 Inaba 8-17 I-1680

17 Vi chleas E1 o O1 naba 617 Ab6contoTHoe uncno wrammos V. cholerae 01, R-BapuaHTOB (a) u

17 Vibrio cholerae El Tor O1 Inaba 7-17

msipcs il il V. cholerae He 01/0139 (6) , BblgeNEHHbIX U3 p. yn.uamlgxa




FEHOMHbIY MOHUTOPUHI 3A BO3BYAUTEJIEM XOJIEPbI

ONPEAENEHUE DUNOTEHETUYECKOIO

NONOXKEHUA LULTAMMOB ;33\ :;ﬁ\ ‘ﬁ?
{ @\T u?‘\ \ ‘?\“} V. CHOLERAE, BbIAENEHHbIX B CUBUPU U / i“ I
R = e’
f/ /3 /r ’[Zié HA OAJZIbHEM BOCTOKE ’/ -

-

s ” S i \ *ﬁé‘
LWTAMMbI JINHUMWN... LWTAMMbI TUHUMN...
\ ' |
\ \‘?

‘*‘?
% 4

ctx- tcp- V. cholerae (L4)

Y 4

ctx+ tcp+ V. cholerae (L2)

ctx+ tcp+ V. cholerae (L2) ctx- tcp+ V. cholerae (L3)



FEHOMHbIY MOHUTOPUHI 3A BO3BYAUTEJIEM XOJIEPbI

ABYX3TAMHbIA ANITOPUTM ®UAOTEHETUYECKOIO UCCAEAOBAHUA
XOJIEPHOIO BUBPUOHA B PAMKAX CUCTEMHOIO rEHOMHOIO MOHUTOPUHIA

| 3TAN 11 3TAN
CKPMHWUHIOBAS PEKOHCTPYKLUMS ®UJIOTEHUU, ONPEAE/EHME Y YBJIEHHbBIA AHAIU3 FTEHOMOB
NPUHAANIEXXHOCTU K I/106AJIbHOM ®UNOTEHETUYECKOMN IMHUU

- TEHOMbI LUITAMMOB V. CHOLERAE, NPEACTABJ/IEHHbIX B
GENBANK
- TEHOMbI LUITAMMOB V. CHOLERAE, U30JIUPOBAHHbIX B - MPOUCXOXKAEHUE PA3HbIX TPYTMN LULTAMMOB

CUBWUPU U HA IA/ILHEM BOCTOKE B MEPUOA, 7 NAHAEMUK - 3AKOHOMEPHOCTM [/TOBA/IbHOTO PACMPOCTPAHEHUA

- ONPEAENEHUE BPEMEHW AUBEPTEHLUMW TEHETUYECKUX

HA OCHOBAHWU AHANU3A K-MER B TEHOMAX JIMHWUI/KNACTEPOB 5
V. CHOLERAE - BBIACHEHWE 3BAKOHOMEPHOCTEW FTEOTPA®PUYECKOIO U

BPEMEHHOIO PACIMNPOCTPAHUA

- OCOBEHHOCTU OPFAHM3ALMM OTAE/IbHBIX /TIOKYCOB
NPUHAANEXHOCTU FEHOMA

V. CHOLERAE K TNOBA/IbHOWN - XAPAKTEPUCTUKA NATOTEHOMA, PESUCTOMA W [IP.
M YCTAHOBJ/IEHUE OBLLIUX 3AKOHOMEPHOCTEWN - OLEHKA USMEH4YMBOCTW B AUHAMUKE
KNACTEPU3ALIUW BHYTPU IMHUIA




FEHOMHbIY MOHUTOPUHI 3A BO3BYAUTEJIEM XOJIEPbI

PA3SPABATbLIBAETCA BA3A [AAHHbIX TEHOMOB
MWUKPOOPTAHU3IMOB POOA VIBRIO HA
NNAT®OPME POSTGRESQL SERVER

FH antibiotics.

BHecTu MHgOpMaLMIo o WiTamme

OcHosman undopmauun

BsecTh MiopHsIMID et

Bnousp: ceporpyana: Ceponapnanr:
Bara saopa warepmana: Rata suigenenns mynssypL

n |m= L] | = m =
[ — Teppurapua ssenesm:
Mecro sugenewas: [FER——————
Kro ssigenna kynerypy: Kynsrypy nogtmepmAn:
Bava nocrynenis o wysei: o nuTen S8 M 0P BIRA [saMeTRH):

L] | m L)

Vibrio GDB = o B o

06wue ceegeHus

Mowck reHoma Search

Brectn uH (] ID CekBeHMpo MWHBEHTapH LWTamMm BupgoBoe Buopap Ceporpy Cepoeap  [arta Aata AQMUHUCTPaTH  HaceneHHsIH 06BbeKkT HauMmeHoBa Touka Kem MpuMeyaH

BaH blif HOMep Ha3BaHWe nna WaHT 3abopa BbigeneHus BHaf MYHKT BbiflefleHHA HuWe o6beKTa BbIfjeleHUs  BbifeneH ns
MaTepHa  KynbTypsi TeppHTOpUA
na

0 1 — = = = = = = e = — — — = . =
E 2 fa 2 B-1733 Vibrio choler:  El Tor o1 OraBa - 1962-08-28 Kuranckas Pecnyl r.Tanbsn, o.Tait  yenosex - - nony4YeH ot g -
O 3 Her 3 B-1728 Vibrio choler:  El Tor 01 - - 1962-11-29  Kuraickas Pecnyl r.Tainbsn, o.Tailt  yenosex - = nony4YeH ot g =

O 4 fa 1-1185 76 Vibrio choler:  El Tor o1 OraBa - 1994-08-24 Owmckas obnactb r.OmcK YeNoBeK  MCNpaxHeHus 22 Konomuey P BupynenteHn,




FEHOMHbIY MOHUTOPUHI 3A BO3BYAUTEJIEM XOJIEPbI

NPOBOANTCA PA3PABOTKA WEB-UHTEP®ENCA (CAUTA) ANIA YNIPAB/IEHWA BA30W JAHHbIX.
OCHOBHbIMWU ®YHKLMAMM CAUTA BYAYT: BHECEHME, U3MEHEHUE M OBHOBJIEHUE AAHHDIX, A
TAKYXE BEAEHUE MHOIOJIETHEM CTATUCTMKU O CEKBEHMPOBAHHbIX LITAMMAX BUBPUOHOB

WHhopmaums o cekBeHMpOBaHHbIX WTaMmmax poga Vibrio

* B HacToAwMM i R S
MOMe HT Ca MT Chromosome Complete genome Contig Scaffold o)
cobupaer ™
MHPOPMaLMIO U o
BEAET CTaTUCTUKY o s wwosne  wown  wen oy o
0 GCF 464265.1 ASM3046426v1 Vibrio cholerae 417 4003507 Scaffold 023-07-14
GCF_030464205.1 ASM3046420v1 Vibrio cholerae 617 3999909 Scaffold 2023-07-14
CEeKBEHUNPOBAHHbIX pom
P
MUKPOOPraHmn3amax
poada Vibrio n3 . o
GCF_030464285.1 ASM3046428v1 Vibrio cholerae 317 4000815 Scaffold
MEXRAYHAPOAHbIX MHhopmaumsa o cekBeHnpoBaHHbIX WTammax poga Vibrio
6a3 AaHHbIX: rathe | Stamsocs
GenBank n RefSeq .
(O Mocnegnwii rog
( N CB I ) @ MocneaHwii Mecay
404 "
20l [ \'\ — Vibrio cholerae

‘ — Vibrio parahaemolyticus
| = Vibrio vulnificus

Konn4ecTso 0TCEKBEHMPOBaAHHbLIX MFeHOMOB )
= w
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