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OCTpBa\



H-rpam

[lojam H-rpama

Bpoj pa3nnuuntmnx H-rpama Ay»kuHe n, Hag a3bykom A je |A|" roe je
|A| 6poj choBa y asbyuu A.

[Mpobnemun Koju ce pewasajy nomohy H-rpama:

» [poHanakerbe HajsepoBaTHUjer cnegeher cioBa y HU3Y 3a AaTy
CEeKBEHLLy C/10Ba U3 HeKe a3byke

* [paB/bere MOAENA HAA TEKCTYANHUM NoAauMma y aAropuTMmnma
MALUMHCKOT y4yerba - npeTpaxmneayd Google

* YtBphMBaHe CIMYHOCTM Mehy rEeHOMCKMM CEKBEHLaMa U
KnacnduKaumja reHa

HepocTtaTak - KapAMHaAHOCT PacTe eKCNOHEHUWjaIHOM Bp3nHOM Y
OAHOCY Ha AYXXWUHY H-rpama



[eHOMCKa OCTPBa

JednHnuwy ce kao aenosu [HK cekBeHUe KOju Cy HacTanm y
npoLuecy XOPM30OHTA/IHOr MPEeHOCa reHeTCKor maTtepujana

OBW perMoHun Nokasyjy cneundunyHe ocobmHe no Kojuma ce
Pa3/INKYjy Of, OCTAaTKa CEKBEHLIE:

Moka3yjy abHOpMasnHOCTM Y KOMMO3MLMjU Y OAHOCY Ha OCTaTaK
cekBeHuUe (G+C %, uckopmwheHocT KogoHa, ydyectanocTt H-rpama)

YecTo ce uHterpnuwy y TPHK reHe
PenatuBHO Benunke ay*uHe, 10 - 200 Kén
CagpKe reHe Heno3HaTUX PyHKLUMja

Cagpke mobunHe reHe (MHTErPOHU, TPAHCMO30HU, YMETHYTE
CeKBeHLge)

HectabunHor cy noHalwama



[eHOMCKa OCTpPBa - MeToAae

PervMoHu Koju nokaxy pasamymuty KOMMNosuLunjy y oaHoCcy Ha ocTaTak
CekBeHUe umajy Behy BepoBaTHOhy Aia cy HacTanu y NOCTYNKy

XOPUN3OHTAJIHOT NPeHOoCa reHd

Hepoctaun oBor npucryna cy :
* [eHOM MOXKe NPMPOAHO Aa Bapupa Nojg yT1LajemM BUCOKO U3PaXKEHUX reHa
e Xopu3oHTanHo npeHetn AIHK TOKOM BpemeHa MoXKe Aa ce npuaarogm opraHusmy

gomahunHa
e Xopu3oHTanHo npeHetn AHK moXe Aa BoAM NOPEKNO O OpraHM3mMa Koju nma
reHOMCKY CEKBEHLLY C/IMYHY rEHOMCKO]j ceKBeHumM agomahunHa

KomnapatneHu metoa nopean GyHKLUOHANHE PErMOHE BULLE FTeHOMCKUX
CEeKBEHLW BINCKUX BPCTa Aa 6u npeaBMAEO NOCTOjakbe reHOMCKOT OCTPBa

Hepoctaum oBor npuctyna cy:
* M360p CAMYHUX reHOMa BoAU npeasuhaky camo HOBUX OCTPBA
* WM360p pasnnuntux reHoma soam sehoj rpewium npeasuhatba
* Manu 6poj ceKBeHUMOHUCAHMX reHoMa 3a nopeherse
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MeToaa KnacnduKauuje

Knacudukauuja je metoga uctpaxkmsarba nogataka Koja cMmellTa
objekTe y oapeheHe Knace nau Kateropumje

Lln/b oBe meToAe je Aa WTO TayHUje npeaBuamnm Knacy Kojoj Heku
objeKaT n3 cCKyna nogataka npunaga

OBa meTo/a 3axTeBa NOCTOjakbe CKyNa nojaTtaka y Kome je CBakom
0bjeKkTy Npuapy*KeHa oarosapajyha Knaca — CKyn nogaTa 3a yyerbe

Oapehyjy ce atpmbyTn Ha OCHOBY YMjux BpeaHocTn he ce BpLINTK
KnacnduKaumja, Kao n aTpnbyTt KOju NpuKasyje npunagHoOCT Knacu, a
KOju MOpa A4a MMa AUCKPETHY BpeaAHOCT



CtBapHa BpegHoCT

Mo3ntusHa

HeratusHa

. ™
e ocT =
PSR = In + nin
1L
Oa3us uamn Tl mepa = —————
N + NH
TN+ TH

TauHoOCT =
™ +TH+ NN+ NH

MpeuusHocT * Oa3uB
F—2 pewy a

*
MpeunsHoct + OA3uB






Mopeherse anropurama

MpeuunsHoct 44.68% 94.12% 79.31%
Mopehere KBanuTeTa pesyntata

anroputama Knacudukaumje e e Bl
NaiveBayes, C4.5 n RIPPER y F-mepa 54.16% 70.42% 77.09%

3aBUCHOCTU o4 AyXunHe H-rpama
BennunHa octpsa 22 819.15 21911.76 23 965.52

M3BpWEeHNM Hag N30/1aTOM
MpeymnsHocT 30.76% 73.91%

. TamHunjom 6ojom cy Op3ve 78.125% 65.62%
O3Ha4YeHe KoMbuHauuje F-mepa 44.20% 69.52%
ANropuUTam — AYy*KMHA H-rpama

BennunHa octpBa 24 679.49 29 166.67 27 065.22

Koje cy aane Hajbosbe pesyntarte
MpeymnsHocT 46.80% 90.09%
mepe F. OBu pe3ynTtaTtu cy gasbe

bdbunTpupaHn npema BeANYNHU Yz SLEE e

npeasuheHor ocTpsa Koje je F-mepa 61.72% 52.96%

nmano oanydyjyhy ynory y

BennunHa octpBa 86 606.38 40277.78 38181.82
KOHa4yHOj oanyum 3a u3bop
KoMbuMHaunje ayxumHa H-rpama u
anroputam HosowmsrpaheHe st BELlEhs L2

MmeToze Mo Kojoj bu ce splinna F-mepa 69.39% 11.76%
Knacudukaymja
BennunHa octpBa 137 656.3 78 181.82 23750
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MaTtepujan

Y TOKy paaa KopuwheHo je Buile n3sopa 6asa reHOMCKUX NogaTaka
33 HabaB/batbe HEONXOAHOI MaTepujana 3a UCTPAXKMBaAHE, KAao U 33
nopeheme Ao0bnjeHnx pesyntara:

e NCBI Entrez

e |slandViewer

e PAIDB

[MpBK cKyn noaataka — Escherihia v Shigella

[pyru ckyn noaataka — Neisseria meningitidis, Photorhabdus
luminescens, Pseudomonas syringae, Salmonella enterica,
Xanthomonas oryzae w Yersinia pestis

AnaTtn — Weka, Tanagra, Artemis



MeToaa

Mpunpema nogaTtaka 3a Knacubukauujy
Knacudukaumja nogataka y anaty WEKA
Obpapa gobujeHnx pesyntaTta, aHaan3a u npegsuhare ocTpsa

[NaBHW NPUHLUNN:

* Knacudpukaymja cemux H-rpama ogpeheHe ay*nuHe Ha OCHOBY
CTAaTUCTUYKMX KaPaKTEPUCTUKA - Y4E€CTa/IOCT NojaB/bUBaHba U Z
BpeAHOCT Ha Npo3opuma ctanHe ay*kmHe 10 Kbn, ca nomeparbem
npo3opa o 2.5 Kbn

e ATpuUBYT KOju NpuKasyje NnpMNagHoOCT Kaacm nma spegHoctu A nnu
HE y 3aBUCHOCTM Aa M Npo30p Leo npmnaga permoHy Koje je
O3Ha4YeHO Kao reHOMCKO OCTpPBO



FEHOMCKE BA3E MNOJATAKA

MAPCUPAHE
TEHOMCKMX AOKYMEHATA
MPABILEHEHE/BPUCAHLE
YNASHUX AOKYMEHATA -
JYXWUHA TEHOMA, OrUC rEHOMA, OCTPBA, 1110000, HFPAMW

OMEPAUMWJE CA BASOM MOJATAKA
MOBE3NBAH:E
MNMPABILEHEHE/BPUCAHSE TABENA
YHOLUEH-E NMOAATAKA
MOKPETAH-E CKPUINTOBA

H-TPAM CTATUCTUKA
PAYYHAHSE CTATUCTUYKUX
MOJATAKA
MNMPABJbEHSE TPEHUHI
W TECT JOKYMEHATA

OBPAJIA NOKYMEHATA:
OUINTEP ATPUBYTA
WEKA KOHBEPTEP: CSV - ARFF




WEKA AJIAT
NMPABJLEHSE MO ENA

WEKA ANAT
TECTUPAHSE




CNAJAHE AATOTEKA

AHANTU3A
CMNOJEHE AATOTEKE

NPEABUHBAHE OCTPBA




CnojeHa gaToTeKa

Salmonella enterica subsp. enterica serovar Choleraesuis str. SC-B67

AA 1470 1.2042 ? 0 35 2177 1:?  1:NO 0.913
AC 1114 1.0044 ? 0 35 2178 1:? 1:NO 0.967
AG 1143 2.2673 ? 0 35 2179 1:?  1:NO 0.642
AT 1484 2.8552 ? 0 35 2180 1:?  1:NO 094
CA 1436 2.3564 ? 0 35 2181 1:?  2:YES + 0.76
cC 1236 0.1131 ? 0 35 2182 1:? 1:NO 0.967
CG 974 -11.7238 ? 0 35 2183 1:?  2:YES + 0.731
CcT 1143 2.2673 ? 0 35 2184 1:?  1:NO 0.642
GA 1235 1.4686 ? 0 35 2185 1:?  1:NO 0.688
GC 1202 -9.3279 ? 0 35 2186 1:?  2:YES + 0.8

GG 1236 0.1131 ? 0 35 2187 1:?  1:NO 0.967
GT 1114 1.0044 ? 0 35 2188 1:?  1:NO 0.967
TA 1070 2.2982 ? 0 35 2189 1:?  1:NO 0.966
TC 1235 1.4686 ? 0 35 2190 1:?  1:NO 0.688
TG 1436 2.3564 ? 0 35 2191 1:?  2:YES + 0.76

T 1470 1.2048 ? 0 35 2192 1:?  1:NO 0.913
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JlaToTeKa ca CTaTUCTUYKUM NMoaaLmma

Mpumep Statistics-*.csv gatoTeke HacTane aHaM30M cnojeHe AaToTeke Merged-*.csv Ha npumepy nsonata

(NC_002695). MpuKasaH je perMoH Koju je KaHaMAaT 3a OCTPBO: HWU3 Y3aCTOMHUX NPO30pa Kog, KojuxX je
BpeaHocT JA 6pojaya nosntmeHa n Beha og yHanpes, yTepheHe rpaHuLe, Kao 1 npoueHaTt H-rpama 13 oBe rpyne Koju cagpe
nogHucky GC namn CG

MpoueHatr GC u
. . CG : :
H-rpamu Koju nokasyjy cneyunduyHo noHawamwe [a Bpojau Aa TauHoct He Bpojau He TauHoct
HYK/1IEOTUAHUX
naposa
0 NaN

0.902375

CGA;CGC;GCG;TCG 4 0.5945 0.830933

ACC;AGA;CCG;CGC;CGG;CTC;GAG;GCG;GGA;GGT;TCC;TCT 33.33333 0.830731

AAA;ACC;AGA;CAC;CCA;CCG;CGA;CGC;CGG;CTA;GCC;GCG;GGC;
GGT;GTG;TAG;TCA;TCG;TCT;TGA;TGG;TTT 36.36364 0.584818 0.772334

AAA;ACC;AGA;CAC;CCA;CCG;CGA;CGC;CGG;CTA;CTC;GAG;GCC;
GCG;GGC;GGT;GTG;TAG;TCA;TCG;TCT; TGA;TGG;TTT 33.33333 0.583417 0.78195

ACC;AGA;CCA;CCG;CGA;CGC;CGG;CTA;CTC;GAG;GCG;GGT;TAG;
TCA;TCG;TCT;TGA;TGG 33.33333 0.572333 0.814087

ACC;CGA;CGC;GCG;GGT;TCA;TCG;TGA 50 0.6 0.837678
CGA;TCG 2 0.636 0.853935

CGA;CGC;GCG;TCG 4 0.5945 0.860033
NaN 0.871593
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[MpenBuheHa ocTpBa

Mpumep pgaToTeke Koja npessuha nojas/bMBakbe OCTPBa KO M3onaTa
. ATpnbyTM NpeacTaB/bajy NOYETAK, KPaj, AYKUHY U BPX PErmoHa Koju NoKpuBa reHOMCKO ocTpBo. OBKM aTpubyTH HUcy
npeuunsHe nosunumnje npeasuheHmx octpea, Beh nosunumje Hajmarbux permoHa Koju Ux Nokpueajy

MoueTak Kpaj AyxuHa Bpx OcTtpBa

330000 357 500 340 000...350 000

370000 417 500 375 000...385 000

1512500 1530000 1512 500...1 527 500

1730000 1745000 1730000...1 745 000

1967 500 1992 500 1967 500...1 977 500

2180000 2197500 2180 000...2 192 500

2 240000 2 257500 2 242 500...2 252 500

2962 500 2985000 2972 500...2 982 500

4410 000 4427 500 4410 000...4 420 000

4 645 000 4 667 500 4 645 000...4 662 500
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Pe3yntatu

AHann3a [1A bpojaua
* [loHaware [A bpojaya Ha NPO30pPMMa Ca Y3aCTONMHUM MO3UTUBHUM
BpeAHOCTUMA N aHANM3a AY*KMHA OBUX PErMoHa
Mopeherbe aobujeHux pesyntaTa

* [lopehere pesynTtata ca ApyrMm MeToaama 3a NAEHTUPUKOBaHE FEHOMCKMNX
OCTpBa

* YtBphunBame npoueHTa NnpeasmheHmnx natoreHmx ocTpea nopeherem ca
nopauuma y PAlI DB 6a3mn noaataka

[Mposepa yTnuaja mehycobHe 3aBUCHOCTU FEHOMCKUX CEKBEHLM HaA
KOjuma je narpahen moaen n oHUx Koje cy KopuwheHe 3a Tectupatbe

NpeHTUdUKOBatbe OCTPBA Koju ce npeasuhajy camo npeasoxeHom
MeTo40M

[MpoBepa 3aBUCHOCTM pe3ynTaTa 04 anaTa Koju je KopuwheH 3a
Knacndukaumjy



Escherichia Coli APEC O1
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Pe3yntatu
Knacudukauymje
reHOMCKUX OCTPBa Kop,
usonarta pamunumja
Escherichia u Shigella

Mopehere mepa Ta4HOCTM 33
npeasuheHa reHOMCKa OCTpBa
TEeCTUPaAHbEM PA3IUYUTUX
nsonata pamunmnja Escherichia
coli n Shigella. Mogen je
nsrpaheH nomohy nsonara
Escherichia coli 0157:H7
EDL933. Y npBoj rpynu ce
Hanase u3onaTu BpcTe
Escherichia coli, gok ce y
ApYroj rpynu Hanase n3onatu

BpcTe Shigella.

Ha3Ws reHoma MpuctynHu Island Viewer PAI DB

Escherichia coli K12 NC_000913 68.18% 68.75% 68.46% 9.09% 100% 16.66%

Escherichia coli 536 NC_008253 89.47% 78.38% 83.56%

Escherichia coli 0157:H7 str.

Sakai NC_002695 90.32% 83.05% 86.53% 12.9% 100% 22.85%

Escherichia coli UTI89 NC_007946 86.36% 71.74% 78.37%
Escherichia coli W3110 AC_000091 83.33% 75% 78.94%
Escherichia coli CFT073 NC_004431 90.47% 77.55% 83.51% 42.86% 84.61% 56.90%

Escherichia coli APEC 01 NC_008563 96.15% 84.31% 89.84%

MpoceuHa BpeaHoct 86.32% 76.97% 81.37% 21.61% 94.87% 35.20%

Shigella flexneri 5 str. 8401 NC_008258 79.16% 56.81% 66.15%

Shigella flexneri 2a str. 301 NC_004337 65.38% 55.26% 59.90% 23.08% 90.90% 36.81%
Shigella sonnei Ss046 NC_007384 89.47% 52.94% 66.52% 15.78% 100% 27.26%
Shigella boydii Sb227 NC_007613 65% 38.46% 48.32% 10% 100% 18.18%
Shigella disenteriae Sd197 NC_007606 75% 35.14% 47.86% 12.5% 40% 19.05%

Shigella flexneri 2a str. 2457T  NC_004741 74.07% 58.54% 65.40% 6.75% 62.5% 12.18%

MpoceyHa BpegHocT 74.68% 49.52% 59.55% 13.62% 78.68% 23.22%




Pe3yntatn — moaen Haa BULle 1M301aTta

Hanpas/beH je moaen Haa ABa usonarta Bpcta Salmonella v
Xanthomonas

Mopaen je nokasao oapeheHy NnpaBUAHOCT — FEHOMM KOju CYy UCTUX
NN CIMYHUX BPCTa Kao OHU Haj KOjUMa je KpeupaH Moaen cy
noKasanun aobpe pesyntate (F-mepa = 80%)

[eHOMCKe CeKBeHLe BpCTe Yersinia cy NOKasane aowe pe3ynTtate Haj
NPEeTXo4HMM MOAE/IOM U 33 HbUX je HanpaB/beH HOBU MoAeN Hag
reEHOMCKOM CEKBEHLLOM UCTe BpCTe — Yersinia pestis CO2

(NC _003143) Hag, Kojum cy reHOMCKE CeKBEeHLEe OBe BPCTE NOKa3ase
b6os/be pesynTtaTe



[Mopeherse pe3yntara pasIn4ynTUX Moaena

subsp. enterica serovar Choleraesuis

Yersinia pestis KIM

Yersinia pseudotuberculosis IP 32953

Yersinia pestis biovar Microtus str. 91001

pestis CO92

Yersinia pestis KIM

Yersinia pseudotuberculosis IP 32953

Yersinia pestis biovar Microtus str. 91001

Salmonella enterica

Xanthomonas campestris pv.

NC_004088

NC_006155

NC_005810

Yersinia

NC_004088 88.88% 36.36% 51.61%

NC_006155 54.54% 29.16% 38.00%

NC_005810 70.00% 30.76% 42.74%
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Pe3yntaTtu - npoHana*kere HOBUX OCTPBa
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# Genome Sequences Data Manager El@l@
File  DataSet  Textualfdes  Datoba Ngram  Melp

~ G Files
Genone File Type: © GeneBank & Fasta @ Full GeneBlank
Genconokrie: [ | ¢ oo | | e
rocarie: [ | © ocovse | | cex
- Genome DtaSet — — —
Add Genomes i Remove Preview Proview Fasta
Trom folder i G Genoeme [ ® |Genbank File ® " The
- Tesitual Fies - Database - S
Server: Database:
Status:
Delete Data Create Data . .
Thes D Ties & Connect C'?"'""'"' C"Sm'“ W Import Data

Order Genome Genelank Hile Genellank Hie Type Genellank file Size Fasta Nile fastatile Size

AEODSETA AEDGS1 T4 sequences.., Gerdlank Full

NC_D00913 NC_D00913_sequence Gentiank Hull 1407410
NC_DOR655 NC_DO2655_sequence.. GenBank Full 13235606
NC_ 002695 N~ S_soquence. Gendiank Full 12853041
NC_004337 NC_004337_sequence... GerBank full 10646270
NC_D04s431 NC_DO4431 _sequence.. GenSlank Full 13000997
NC_DOs741 NC_0D4741_sequence... Gendlonk Full 11140080
NC_DO7384 NC_00T7384 _sequence.. GenBank Full 11570550
NC_DOTGOG NC_OO7606_sequence... Gerdiank Full LOS87313
NC_ 007613 NC_ 007613 _sequence.. Gendlank Full 10592790




MoryhHocTu 32 Ay MeToae

[lpOHa e npo3opa
NO3UTUBHWI

NcnuTtuea hHarba

naga
JU NOKaXy

[TpOMeHzS
HEKOM
cneunq

YTBphunBatrbe A asuharba 3a

oCTpBa




Pe3syntatu

* MeToaa MosKe aa ce aTOreHux ocTpBa



NCTPaXKK



