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6MH0dbobolly s Fobsbmdols  LodsEMgdOL  SMOLGIMIOL Mguombgddo ImUsbergmdols
X963 gwMmdol damdsMgmds 33390005 96Ol 399956M9Lgdmo, (ORYEY
OILEGHIMYIOMWO0S (350390 3330l 990000 (26, 27, 28, 29, 30). dsy., 2007-2010
Dergddo J. Foomm@ols s J. BgbBHommbdo oM9gIml  Mmd0gJEHJdoLs  (Lobidgero,
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Lo9MM LoMygdMdoL Fob figserdo osxodlocMEs JobLbowro Fsbgsbmdols, bozgwrol s
»3060L dmdsGHgdeo 8993390 Mds, 39MdMm, fyoemdo doblbowo dsbysbmdo 2,22-x96M
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3dBHmo©0s  figoewdo  bsfamsgzmMo  306019d0l  sMlgdMdOL,  Fywol  gofidgbools
99393AMOMIL /56 3OMbEHOL  fywgdol ©oE30L  FgLoxmsligdgero  @HTsEHJO0O
0600353™M900L MBOHM FSOMME ©BIMAZ. 9obsb, THgZggMdsdo Mbs 0gbsl

300900 ol 296M93mgds3, MM fgeol ©sdw)deggdols 49Hdgbol s 9M3b9degdols
14



56OL90ME0 3900MYd0 9B9JGHYIM0s FDMWME B5dBHIMHOMWMAO0OHO Esd0BIMMGIOLSL o
36515385M0L0S 30600 EIBOBINMGIGOOL EOHML. SOLYdMEo FgoMmEIdom Yol
©59853900L5L,  06O3sGHMOMWO  B3dBHJM0JIOL  MOMmEIbMds s  TgLdSFOLO,
05JH9O0Mo  ¥0bIMEMGOs 30 E0MEIOS MY IBGH0MGdOL  ©mbgdy, ToaMsd
30600 ©00bdMEds  89650BMbgdmeos o 93b3gds  figoembiagbols
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fyarol Imamemdols dobggom. (Journal of Environmental Research And Development Vol. 8 No. 1, July-
September 2013).

®oli30b 0300986030 dgzsl98s

300906030 d900™MEI00  LIFODHYGOOL Sb5EOBOLMZOL BB A5TIM0Yghgds LYYOLIMOL
0969mqd0L Lbgoolibgs sMyqddo0.

Dgomob 5393000 gd0m, o3 TgnmEgdol  LobBHgdmmo  3Mmaqgbol  bsfowos  “fywols
MBoRMMbMYOOL  39835°  §golioEsg0sb  dmdbTo®mqdesdg, ®mdgeros fywol 0bmli@®mosdo
»30L030L° B33 98Mm0Ygbgds. fywol MLosxMmmbmgdol a9adgdo domgwo Mogo bozowr®o
05305909)M90900m godmoMBg3s:  39MHdm, LbgoIlb3s LME0sEME-93mbMmTolzMEm  30MMdGOMb



doLooggdol s 2oblbgogzgdmer  mbgls @o  FdoBIGHI0YPdDY  9BgJBH0sBo  2sdmyqbgdols
35¢sbOOLOm.

©O90LsM30L MGBomdo, HMAMOE 0bEMLEMOMWO, g3y bogargds obzomscmgdmwo
93996900L 9306y  939d0L  FMbobgmdol  3b0dzbgermgsbo bsfowo M3 YdME0S

0950083565900l LoL3HYTYdBYg. bdoM TGN 5EA0gdTdo I3bmzMgdo 109dgd0, MTgEgb fows
dm3gdmbo 96056 {igoedmdotroggdool LolEGgdol FsMmM3oL, 9JudwrsBsEosls s  G9dbozM®
399X MILgdsL.  “Pganol MLonMmMbmgdol 4928900 oMo qbl domo  3m@EHgbEoswols o
d9L5dgdMIYGOOL 450 GMHYGOOLS S B3O {fgsETMBocoggdol 93mbmdozMMs© 9x39dEwco
3smm30L Loodgm Bogwdzgel.

“ol30L M30LMdM030 T9x5sLYd0MO TJNMEO A56Lb35390I0s MoMEIbMdGMOZ30 TgmMEOLOYSD,
530 ©MBo-35Lbol MY gdo s MoLIOL WObSLOSMYOIOL §Bo3gdo T30S MOLZOL
6565009000, 309bgs3500 0doby, MMA LogMmMbOL 0IBEH0BR035305 s 9JudMmboEools Fgusligds
LogHOM.

656506905 45e0d@gds 9Ju3gHGHms BMbsBMgdgdom: glsdm MHoL3oL FHBIOOL SEBsMMBY;
0300990 2H0b Fowgdo d9wgaol Lod)3s3g; 95@F0bMs MOEblo, MHMIgEoE 9godewgds
©599399009050mb H90mddggdslL. s0lsbodbsgos, MHMI  930IFOMWMYO0IMHO S MHMPI6MOMH030
GolL3oL 9939909356 F9s6M9d0m, MZ30LMdGO30 MOLZOL TgRsLGds 96 LsFOMOMIIL LYOLICMI6

SLMEOMGOMO 59350 JI0L BoJEH0OHO MBIIOOL IOl 930w GIPMBOL.

6ol30L ™M30L93M030 Jgx3sLgds SBY39 FMO0E3L BOBOIMMO, J0T0MO WS F0ZOMIOMEMYOWEOO
(ol3900L 439 3Ho30L F9x35B9gdsL, Fgladerm M35 EMmOEBMZ60 Gb0MgdOL Lggdgdoom,

365¢0(H0,329(50 J900020980L BsH0r2¢mBs

36OHMRGLMO X. 39OEGHMTOL sDOHOm 5b5¢0EH039M0 F900Mm©YOOL B0 MdY, bBoMo Ma3d™m
LoloMYdM 06x3MEOTs305L 033096 M30L9dMm030 MHOLZOL TgnsLgdolmzol, 30Mg ol 3393900,
OMmImgoo3 BM3MLOOIGIMWo  5MH0b  13930BR0MOO  B03OMMMR60DIGOOL  2obLEBOZMIDBY.
5060360 SHOOL bsfowmd®mog se@HgMbo@ogzs d9odwgds dogz0Rbomm ols 89wgaq00, GMIgeros
00090 0dbs 3960  3MBLEGHMMOMIOMO 3300939000, oP0  BMmA0gMo  LoEws3090d0,
3036mmMA560DIGOL 50TMIBbOIM o0 06OIIGHMO™MEO VOMYOMEIOS, 9IS 9FgHobos
30Me0ob, 3935 MM0 bEAMI3BHMIMIOL 56 LM BROEBIMYOEOMIOIO 3EMBEBHMOPOYIOL SOLYIMDS
0950mb  §yoedo, fywwols 5393500090000  ©d0BINMHGOOL  60dsbos. mmPEs  Fgboderms  sbgoo
0600035@™Mol 650300 VoMM gds Tobo  0IbGHOR0E0MIOOL  (Foy  LYOMEHO306M9dS)
3039b305¢0d0o.



JoOmggmo d93bogMol  3MMRILME Xxqdoe 65FYgd3osl  sBMom, ,909Mobos  3meol s
3MbEGHM00Yd0L 9O gocmgdmdo (3sy. i4oedo) ,2560339C? 30OHMDYOTO“ sOBYOMIOLOL,  Fo®oo
06©00353H™OM0  00MdMEgdo ,0m306MdM03 ©I3ZI30L A9BOEEOD, MoEYE BmyogHmo
30mbEG®0@0900, 09M0bogdL  450sL39090  BHMJLORIBME, 390moDME, BEH0YI6MO PM30L9d9dL,
35d6900L ool MBIOL3MEWOLSJsMm0EgdOL  Fg3390  MXMIOOL  goMgasbo  39ddMHOL
doboliosmgdEgdl s 8EYMOEMIL 96FH0d0MEH03900lL Fodscm; do@mbo bsFgyqgdos s8oom  blbol
9996H0bogdol 35mMP)bIMHMOOL sOUL, MHMIGdOE sMLMEIL Fobgd0shb 3smMmgbmemgdo vy 56
3538060696 BHMJLog6ME 3 MbEBHMOOYOL.

50b0dbmeE  SHOL  (JrMLEBHMO0O09d0, JdgMHobogdl GMI  2ooLEYdYb....) 9O  0DosGYOL,
3036Mmd0MEMyools @ 0689J30M0 529639008 Fmeg3MMmo  3969@030L  LogmHmSTMEMmOLM
9db39mGH0,  domErmaooll  dgEbogMgdsms  MmJGHMEMo  5dd-l  IgMowgbol  MbogzgdloEgGHOL
36OHmRqLbmE0 (1999 — 2010Gw.), 359935 30GH9GH0030¢00, Mosb ol doge 58-I domEgdbmermaools
Lo0bBMOTs30m  bozombocryo  396GHG®OL  JozMMdMwo  4gbmdgdol  dmbsggdms  35Bob(sd0)
000bRMMT5GH0Mwo sb5¢oBol LBoxgmdzgu By Jomgdmwo  F9IPI00m, IPO0DEs MM 5O
5MLgdMAL 9dgMobogdls s 3XMbEHMOEOGEL JmMob, dsmo 396mdgdol asbfizMog Msodg 3969@03MO
wm3Mido 56 g96do, 29693H03MM0 ©93m330bs300L 60odbgdo Lvy. 3) S, MM 396MmINGH EmbyBy
9996H0b0gd0 s 3eMLEJ0OJO0 JOT6gmMOLASD FM30YOO® FIb0EPOE G3MEIMEOsL.

3993390 30360MdME0 296mdgdol Imbsgdoms BBy 9903938 0bRMOT5300L, MMym®3
99935000@GH ™  obg  3OMm3sMonGME  296m3gdby, OHmdgwms  Bsfowos 9996H0bogdol o
30mbG®0©09d0L 9gbmdgdo.

= NCBI Resources(¥) HowTo ¥ Sign in to NCBI

Nucleotide Nucleotide % [ Search
Advanced Help

(L) Learn more about upcoming changes to the Nucleotide, EST, and GSS databases.

GenBank « Send to: = .
Change region shown =

Escherichia coli strain 13E0725 chromosome, complete genome

GenBank: CP020092.1
FASTA  Graphics

Customize view @

Basic Features
Default features
© Gene, RNA, and CDS features only
Features added by NCBI
LOCUS CP020092 5112484 bp DNA circular BCT 21-MAR-2017 4848 conserved domains

Go to: V]

DEFINITION Escherichia coli strain 13E0725 chromosome, complete genome. Display options
ACCESSION  CP020092 Show sequence
VERSION CP020092.1 Show reverse complement
DBLINK BioProject: PRINA378593
BioSample: SAMN06554468 Update View
KEYWORDS
SOURCE Escherichia coli
ORGANISM Escherichia coli
Bacteria; Protecbacteria; Gammaproteobacteria; Enterobacterales; Analyze this sequence _
Enterobacteriaceae; Escherichia. Run BLAST
REFERENCE 1 (bases 1 to 5112484)
AUTHORS Geue,L., Menge,C., Berens,C. and Barth,S.A. Pick Primers

TITLE Complete Annotated Genome Sequences of Two Shiga toxin-producing
Escherichia coli (STEC) Strains and One atypical Enteropathogenic
Escherichia coli (aEPEC) Strain Isolated from Naturally Colonized
Cattle of German Origin

Highlight Sequence Features
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b®. 1. 3000 506036 960BH dsBsdo sMYdYo 30OHMEgbEMGo E. Coli-ls 9sdols (13E0725)
39bm30, HMIgeEroa 353myggbgdmmo ogm 0blogozm 3omobrm®mIsdomer s65emoBgddo gdgmobos
3Us ©5 3EMBEBM0E0gdL dmMol Ggbisdenem M93mddobsgool gGgJgeolm3ob.

Standard Nucleotide BLAST
astn | tblastx
BLASTN h il {{ A Resetpage Bookmark
Enter Query Sequence OGS seae usas BT
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query 9
|CP020092
From
To
4
Or, upload file Choose File | No file chosen )
Job Title CP020092:Escherichia coli strain 130725 chromosome, ..
Enter a descriptive title for your BLAST search &
Align two or more sequences &
Choose Search Set
Database Human genomic + transcript ~Mouse genomic + transcript @Others (nr etc.):
Nucleotide collection (nr/nt) ﬂ 9
Organism
ogonal Clostridia (taxid: 186801) Exclude *
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &)
Exclude Models (XM/XP)  Uncultured/environmental sample sequences
Optional
Limit to Sequences from type material
Optional =
Entrez Query Youlllll§ Create custom database
Optional Enter an Entrez query to limit search &
Program Selection
Optimize for © Highly similar sequences (megablast)

by, 2. 580-U d0MBYJbmErmyo0ol LsobgmMAsgom 6sgombsgrm®mo 3gbdMol domobgmmds@ommo
365¢0030360 bgelisfigm, 30ma™sas - ,deoliGo” (BLAST), Gm3gwog 399mygbgdwmmo ogm g836mobos
30¢0bs s 3embEBH00gdol 3cmBmeEmaom®o 396930l 89sMgdolmzol s Mg3mad0bsEgool
©9GIJ300bozob.

Sequences producing significant alignments:
Select: All None Selected:0

i Alignments O

Description ST::; J:(:f; S;':g vali.le Ident  Accession
[Clostridium] stercorarium uxbA gene, uxbB gene and XynB gene 2039 2039 0% 0.0 93% AJ508407.1
Rumir albus strain UCCB120 16S ribosomal RNA gene, partial sequence 1707 11918 0% 0.0 88% MH184202.1
Clostridium sp. Culture-47 gene for 16S ribosomal RNA, partial sequence 1511 10548 0% 00 85% AB622822.1
Clostridium sp. Culture-11 gene for 16S ribosomal RNA, partial sequence 1485 10367 0% 00 84% AB622815.1
Clostridium sp. Culture-38 gene for 16S ribosomal RNA, partial sequence 1471 10264 0% 00 84% AB622819.1
Clostridium sp. Culture-24 gene for 16S ribosomal RNA, partial sequence 1458 10173 0% 0.0 84% AB622817.1
Uncultured Eubacterium sp. clone 10_2_D02 16S ribosomal RNA gene, partial sequence 1367 9573 0% 00 87% GU227210.1
Pseudobutyrivibrio sp. 12 16S ribosomal RNA gene, partial sequence 1223 8565 0% 00 90% KC791621.1
Eubacterium sp. oral clone EW049 16S ribosomal RNA gene, partial sequence 1205 8402 0% 0.0 84% AF385496.1
Eubacterium sp. oral clone EW053 16S ribosomal RNA gene, partial sequence 1188 8286 0% 00 83% AF385498.1
Uncultured Clostridium sp. clone HKTW55 16S ribosomal RNA gene, partial sequence 1155 8086 0% 00 92% FJ434632.1
Uncultured Clostridiaceae bacterium clone KL443HWDN4.1 16S ribosomal RNA gene, partial sequence 1140 7950 0% 00 86% DQ191811.1
Uncultured Vallitalea sp. clone 1 60 18S ribosomal RNA gene, partial sequence 127 8268 0% 0.0 84% KF758622.1
Syntrophomonas waolfei subsp. wolfei str. Goettingen G311, complete genome 1107 44207 0% 0.0 76% CP000448.1
Desulfosporosinus orientis DSM 765, complete genome 1094 1.167e+05 0% 0.0 75% CP003108.1
Clostridium sp. enrichment culture clone Ecwsrb001 16S ribosomal RNA gene, partial sequence 1088 7621 0% 00 84% GQ503817.1
Uncultured Clostridiaceae bacterium clone IRB37 16S ribosomal RNA gene, partial sequence 1068 7446 0%

Uncultured Clostridia bacterium clone MH-79 16S ribosomal RNA gene, partial sequence 1053 7342 0%
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Loy, 3. dewsbiBol 899900, MMBgEog sLsbagl g8gMmobos 3meol s JeMbiGM0EOIdOL 396980l s
35000 3mIMEMygdol 0Y6EMMBL/Ays3U9d0L 3MMEIbEL 6m3wgm@EHoEM mbyby.

OMamO3 B@omo 3-sb BsblL, gdgMobos 3mwol s 3embEG®0EOgAL FmMOL sSGEF9OHDO
0©96& M0 4960l 590 56 50MABEY. F500 FMEOOL 3MIMWMA0IMHO 496900l 5¢geEgdol AbS3LYdS
<93%. 9603369035605 500b0BbML, MHMI OHEIMMNO 300HMEIbEHIOO 29BoL sEgEgdls FmMol 56
503mBbs sBerm AlgogLgds 5bodbren MmEMA60BIGOL FmMol.

doB™b 339303300l dogh FoMdmpyqbowo T9ga0 ©IILEHMMdMEos E. coli-ol
9359900L (965 3MLEBHM0E0Jd0L o6gdmdo) MbsM0m 25dMo3w0bml 30O 9bEWEMO FBog@MMgdoL
BOOM B3gdGHOo.

Lalidgero Fyarom godmfizgmero 06639430900l 539095090, MMIgdOE Bodmfizgmeros E. coli-
ol Lbbgoolbgs 93Hodgdom, 5a0wo 3Jmbos  539MG030L T9gHmgdIeo IBe¢gddo, 3965sdo o
bbg...059. LB 3MMHgdo Losg A93MEIXOOL BO35MMEM [YsMm® godmzmobs, Lo sddeHm
056530l 35539390530 ImbdsMgdwero Labidgero igswo, MMIgedos asdmoygm E. coli-ob mmmbdg@o
9¢o0do (Park, 2018).

50L5608Bs3005, HMA gl 3500Mygbo goBMmoMBI3s B0 06839J30MM0 MBOm, s80GHMIs3
0900 g960bogds 53 oM 9bol 2530M(39egd0L 9839JGM™ 39dE™Os (Shah, 1996).

Mbs 0009358, MM LodoMM39WMT0  H5350YOIMS JMBEGHMMWOLS @y LEBMPOOMYdMH030
X 963009 mdol 9H™3bmmo 396GH®oL 2010-2016 Hergdol ,LogsMmsmMmE 153390056 s Fysemsb
05353006093 935QYOIMO MGBO(305WIMHO LEoGobGHozmMo  dmbs3gdgdol  ds@owo
35639690930l J0bgo35© (26-4), BodGHowGmo d90mbg93900 093G  5©YTGHJOS MFBOGOSWYH
9mbo3gdgdl, o3 39B30MHMBGPOMWs  0doGHOMYOME0 FgBHYmdobgdgdom s 9MBLIMBs™
©0536mbGH0300., 5033500, b F9B39690gd0  SLvbogah  Loldgro  Fywols  FmbIsMGdSLED
SbME0MYOM 3500Mmy)69000 458mfi3gME MSMYMR0MO 953993900l FbMEm® I30609MmEab bofols.
09039 8909905 0mg35L goblo3mMgdmeo 36083690 mdol djmbg Lbgs LuyMbomoldog® doddgMorer
350My9690bY3.

3mbo@MmMH0baol 3MMAMm5300 dOMEMAO0OHO 539630l (Escherichia Coli, 39Bmzoww®o
5960 MdJI0 S B3N AIGHIOO 9B59MMBO0 O MIMHTMEHMMIMHIBEHME0 3ME0RMEOHTGO0) sdMmBgbol
99000b3939%0, 96O  00035¢0bfobgdL  sligmo 803MMdgdOL  Lobgmdol dogaboo 3smmygbmeo s
305350My96)M0 FFH59900L 453Mm3w0bgdsL (Fsgoeoms Escherichia Coli-b - Hmdgwog 9sdosbol
3LEGHOMObEHILEHObIMOO BHEMOJBHOL  bmMToMo 3030MMREMOOL Bofowos, - goshbos Gmam;
5306099 96&MM0, 0L IOSWZ0MEIBGHYIM0 O FoMs30MHM9bEmEmo @sdgdo [EHEC, EPEC,
ETEC....]) ®mIgwms 0096  450m{i3gmeo  ©o935¢090900  d90dwgds  35600609dbab  dlwmdmdo
0560906 33939 390mMoa0v 3meo@edyg Sinclair, 2017. 53 ®35LsHBOOLO® 0bFMMT5300L oG
3MLgdMd5/LodHoMg 8030MMdMwo s b3S 93963906 gJudmBoEool F9bMLsBOZIOIEMBOL BOHOL
96003690356 9354EH™OL Fo®mdmoaqbl.
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Gol3ol  Jgxslgool  As0eErs0bgddo  (Microbial risk  assessment guideline pathogenic
microorganisms with focus on food and water. USDA/FSIS/2012-001; EPA/100/J12/001; Principles and
guidelines for the conduct of microbiological risk assessment. codex alimentarius - cac/gl 30-1999).
adopted 1999. amendments 2012, 2014; Assessing Microbial Safety of Drinking Water. IMPROVING
APPROACHES AND METHODS. OECD. the World Health Organization and the Organisation for Economic Co-
operation and Development. 2002.) @555 obboiemo mv LYOLsMOLI0YMO 35mMR96900L o
903369 ™3560 Fobslinsmgdwgdo Mbs 0dbgl 4om35eolobgdmeo (9Lfsgwrowo) Lm@bomdo, s
dm60b Lsbidger Hysedo 303OMBOMEWMP0OHO MOLIGOOL TgxoLgdoL EOMUL. 50Lsbodbsgos, BT 9l
doboliosmgdegdo  dmo3sg9b d03Mmdol  0ge  0635B0MMmMdOL  MBsOL,  JsmmqbmO@dsL,
30609 gbBHMdsL, 293969 BH0ZNG  M93mTB0bs3osL @s  39OLOLAHIBEGHMOL  (MFEs  9G
099003350 90056 FbMmEMmE 59 Bog@mMgdom).

6ol3gdoL  Jgx3slgdobmgzol,  Bgdmom  s©bodbmwo Log3OPbgms  FobollosmgdgdOL,
3969303900  BOJGHMMJIOL o906,  OMIGdoE  Fommqbgdol  sd s  Lbgs  mbBotgodl
39653000Mm390L, 5 535Lm56539, 3060)gbEH MBIV SBMFOMYOMEO 296MEH03900L S BgbmEH039doL
396LBOZMS BIOMM dMMIGHMOO 3OMEIYVIOYOL Bombmal. 3sgy., 98gH0bos 3ol BEodgdol
93009000 MYoMM0 s 93ME30M©0  Fobss®lol  33¢93980Lbm30U, 300 3969@ 03760
MOMN0YJOHMMOJOOL  5dBobggeo  BowmygbgBolzmdo  bol  sboagds@, ULbgs 8gomgdl  dmGol
39900ygb905 379bMo 390l 9ol gargddamngmemgbo (PFGE [Pulsed Field Gel Electrophoresis])
@5 3WEH0WM3MLoL M96I0TY3OMdOL BHo300gds (MLST [Multilocus Sequence Typing]).

b 0:g35L, MMI 0O bbol sd0 By, PFGE 003wgdm@s byOlsmolidog®o doddgdoreo
35096930l g3 IH0 H03060900L O™ bGObIGMEOL 8g0MmEsE. BoAHMbIOM®, 33¢g390d>
390M53w0bgl, M3 53 IgmEL AsBbos  LyHoMBMWo  Metygmzgomo  FBsMYJd0, OHMICGdO3
3930 303060930l 035¢bsBOOLom  3608369wm3bs  BMEOL  49bMLIBOZMGEMDSL.
3969dm, 259M53w0bs ols, GMmI s5MBYdIMOI6 0LgmOo dogBHIOOWOo FFHYd0, MMIJWMS gbmagdo 56
99399093569006 6193896700 96%B0Tgd0m HYLEBHMOJE00L 3OM3900IMJOL s FLsdsdols© 396
bmM309W©9ds om0 ggbmGH0o3gdol s 3969303900 b50glomdol 2obloBM3EMs; sTolmsbsgy, »bws
5006036l obos, MM LESBIOEMWO 3OHMEHMIMEWIOOL S 9ol bMMT>OBHEFOOL 3MIMYM>TGOOL
3990myg9gbgdols 80bgoz5, LBHZsILBZS WdMGSBHMEO05d0 PFGE-000 296960060900 52560HmBob
399g30L 25dMbobegdgdol gotds oI gdME0s s 56 0dEg3s BMLE T99YAgdL. F9B03,
OMamO3 BmOomo 4-sb BsbL, PFGE-ol ggeolb  gobfigdhog ©bd-ol  3s30m6HqLEMmodzowmwo
RM583963gool  5bs5eroBol  LOBMLEGg 609369 Mzbo  IFMIOIOIEMOS  M3YMOEHMMOL

39IM30JdBY S JIFY30GH0WIBIBY.
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bme. 4. PFGE-ob 525600l 9qgewdo  Logrdmbgwws 963 gMo@ool  93edgdol  bd-ol
3530mOm9LEHM0JE0Mwo BMsdgb3Egdo. ygwdo dobodbgdvyeo (1-3) FozhmEmqlE®modiomwo ©bd-ob
RM523963 900, HMIGEms 06EIM3MGBH300 (BMoad96E OOl HoMm©abmdol sY9bs) godbgargdyaros
Q5 05953 990dgds 00943560 Mm39M0G™MOM0 BB FoHY39G0WJO58wY.

PFGE-ob  990m@olgsob  9oblbgeggdom,  MLST-om 99385390090 dmbs3gdgdo
(6139 EH0©OHO 156308 Y3MM3JIOL Lob0m) SMVMEOSDBOMZIB0S S F500 B ODBOL LoBYLEY 5O
5M0L 53M30©JOIMWO M3GMIBHMOOL A5TMEEOWYdsLS O A9NY39EGH0WYdsDY. 39303, 30650056
630 9MGH0MOH0 10560000)30M390DY 0bFMOT30s Fg0degds 99bsbwem 0dbgl Imbsigdms 35Hgdd0
@5 80903350 ml 063 gMbg@ol 18w gdom, MLST-0 2WMmdseMMI© 25dmgmxzowo 99900l
39603009008 s F9IMgdOL 15FSeEgdsl 0derggzs. bdoM Tgdmbggzsdo, ol ¥93MvE oo
35000L3Mm0d0boMGdge Lodds3zMgl 93w 9Bl 3000Mg PFGE o 653 39bm@H03900L »a3dm bmligo
39bLsBE3MOL Lodw)oegdsl 0dEg3s.
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170 §T-22 (22,23.7.8.10,10.2,3.100,100)

79 §7-21(14,10.455,11.2,2,1,100)
95 ST-20 (15,12,5,6,8,7,4,7,1,100)
185 ST.7 (2,2.1,1,1,12,1,1,1,100)
—* 163 ST7 (2.2.1,1,1,12.1,1,1,100)
. 162 ST-7 (2.2.1,1,0,12.9,1.1,100)

52 §T6.(2,2.1,1.1,12,1,1,1,10)
89 $T-5(2,2,1,1.1,12,1,1,1.9)
88T4(2211,1,12.11.10.D
28 ST32,2.1,1.1,12,1.1,18)
4572 (220,0.0.12.1,1.18)
20 $7-2 (2.2.1,1.1,12.1,1,18)

CC1
CC2
CC3
CC4
CC5

19 ST-2@,.2.0,1,1,12,1,1,18)
158 5T-1 (22.1.1.1,12.9.0.1.4)
91 5T12,2.1,1,1,12,1,1,1.4)
85 ST.12,2.1,1.1,12,1,1,1.9)
44§71 2,2.1,1.1,12.1.1,1.9
27 ST1@.2.1,1.1,12,1,1,14
16§71 2.2.0.1.0,12.1.1.0.4)
163 ST-18 (18,218,3.8,3,9,11.5.25)

EpHD> @

198 ST17 (12,216,0.8,2.0,11,5,24)
145 STA7 (12,216,3.23.0,11.5,24)
145716 (832222,12,136.23)
77 ST-15 (83.22.22.13.13.10.4)
147 ST-11 (10,3.2,3,2,2,13,10.9,20)

—
—

164 $T-10(2,2.2,3.2,2,13,16,1,100)

" 153 8710 (2,3.2,3.2,2,13,16,1,100)

145 $T10 (2,2.2,2.2,2.12,16,1,100)

56 ST10(2,3.23.22,12,16,1,100)
ﬁﬁ -

$5T805232.2.13.100.1)
8878 (332322131611

167 §79(33.23.2,2,13,10,100 4)
156 $T9(2,9.23,2.2,13,16,100 4)
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