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YHuBep3utet y beorpaay
MaTtemaTtuiku pakyaTteT




[MhaH paga

e [IpencraBsbame ['pyne 3a 6MOMHPOPMATUKY U NPETJIE]
JocaJlalllkbUX pe3yJTaTa

e (Cama MaJjsikoB

e Tekyhe akTMUBHOCTH
e Henax Mutuh

e [ly1laHMpaHe aKTUBHOCTU Y HAPEJHOM I1epUOAY
e ['opaana IlaBnoBuh-J/laxxeTuh
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pyna 3a 6MonHdOpMaTUKY

[peacTaB/bambe rpyne 3a GMOMHPOPMATUKY
Alocagallibyu pe3yaTaTu
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buonHpopmaTuka

e bronHpopmMaTHKa je 06/1aCT padyyHAPCKUX HAayKa Yy KO0jOj
ce IPUMEHOM MEeTO/a PaYyHAPCKUX U MaTeMaTHUYKUX
HayKa BpIlle HCTPpaXKUBawa y JJOMEeHY OMO-MeIULIHCKUX
HayKa
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MMpob6aemu

e [Ipo6sieMu cy Hajuenthe U3 06J1aCTU MOJIEKYJIApHE
oroJsiorHje

® I'eHOMUKAa

® [IPOTEOMHKA
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Mpo6aemu (2)

e [locToju u Behu 6poj npobdseMa U3 Apyrux 06JacTu

Mo/JleJIMparbe OMOJIOLIKUX CUCTEMA
ob6pajJia OMOMeJUIIMHCKUX CJIMKa U CUTHaJ1a

yodaBalkbe U MOAECJ/INPALE Kopenaunja I/IBMeby MaKpoO
CBOjCTaBa U I'eHCKOTI' MJIK IIPOTEHUHCKOT CaCTaBa

OorvoxeMHja U XeMHja

M pyTo
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BAncke obs1actu

e buncke o6s1acTy padyyHapcCcTBa
e MoJeJHpalke UHPOpMallMja U Ipolieca
e aJIrOpUTMHKA
e 0Oa3enojaTaka
e HCTpaKUBake NojaTaka

® MAalIMHCKO yYeHe

e bJilicke o6J1acTU MaTeMaTUKe
® CTATUCTUKA U BepOBaTHOha

e aHa/IM33a, FeOMETpPHja, ajaredpa
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OCHOBHe KapaKTepUCTUKe

e PeslaTHMBHO BeJIMKa KOJIMYHWHA IIoJlaTaKa
e PeslaTUBHO c/102keHa 0Opaja nojaTaka

e Besimka fuHaMMKa NpUJIKMBa HHPOpMallMja U 3Haka
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pyna 3a 6GMOMHPOPMATUKY

e ['pyna 3a 6MoMHPOpMaTHUKy Ha MaTeMaTUYKOM
daKy/JTeTy OCHOBaHa je y jeceH 2002.

e ap MuJiomr besbaHcKkM ca MHCTUTYTA 3a ONIUTY U QUSUYKY
XeMHujy

® HEKOJINKO HaCTaBHHKA U capaJJHMKa MaTeMaTHU4YKOT
daKyJiTeTa je yCIIOCTAaBUJIO Capaiby ca
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ToueTakK

e OCHOBHMU IIOYETHHU PECYPCU CY OUJIU
e 00pa BoJ/ba M CHPEMHOCT 3a pa/,
® BEJIMKH IIOACTPEK U HEUCH PIIAH U3BOP TEMA

Ap Musiomr besbaHCcku

e Y IOYeTKYy je rpyna QyHKIMOHHKCAJA Y OOJIUKY CEMUHapa.

e [Iv/beBU:

y peJIaTUBHO KPAaTKOM POKY NMPUKYIUTU UHPOPMaAlLHje U3
pa3IMYUTUX 001acTU BU ucTpakuBama

IIPEIIO3HATHU TEME Y KOjI/IMa Ceé MOr'y oCTBapHuTH pe3yJTaTu
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OpraHusauuja paaa

e /laHac rpyna GyHKIHMOHHUIIE 110 MAKbUM TUMOBHMaA
e THMOBH Ce IIpaBe IpeMa TeMaMa
e 6aBe ce pa3JIMYUTHUM MIPo6JIeMUMa

® II0CTOje npekKJanawa (TUMOBU HUCY JUCjYHKTHH)

e Paj y OKBUpY IIpojeKaTa HaAJIeKHOT MUHUCTAPCTBA
e 1858 (2003-2006)
e 144030 (2007-2010)

o 174021 (2011-2014)
pykoBoauan ap Ilpeapar Januuuh

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ]



CacTaB rpyne

e OCHOBY rpylie YUHe HAaCTaBHUIIYA U CapaJHULIU
MaTtemaTH4KoOr ¢paKyJTeTa U UCTpakuBauyu MHCcTUTYyTa
3a OMNIITY U GU3UYKY XEMHU]Y:

e 1p l'opaana I[laBiosuh-Jlaxketuh
e J2p Musiowt besbaHcku

e 1p Mupjana [laBsioBuh

e 1p Muogpar ’KuBkosuh

e 1ap Henaxg Mutuh

e ap Cama MasikoB

e JoBaHa KoBaueBuh

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 1



Cactas rpyne (2)

e Y paay rpyie Ccy y4eCTBOBaJIU UJIK IOBPEMEHO YYECTBY]Y U:

CemuHap BuonHdpopmatmka -

ap HoBuna biaxxkuh

np CHexxaHa 3apuh

Mp MusieHa ByjomeBuh-Januunh
Mp JesieHa ['paoBary

Mp JesieHa Xanpu-Ilypuh
Mp CaHa CtojaHoBuh
ap Augpuja TomoBuh
['opaH [Ipenosuh

Mp AHa MaHoJ1a

Mp MusiaH JoBaHOBUh
Mp MBaHa boxuh

Mp JlaBopka Janapsuh
Mmp ['opaHa Jlanuh

Ipyna 3a 6uonHpopmaTUKy

[ 02.11.2011]

Mp Ciob6osaHka MapjaHosuh
Mp MuseHna lllomunh
HeBena IleTpoBuh
Mupjana MasbkoBHh
Anekcangap 3esbuh
Mwuian TogopoBuh
Anekcangap Crtepanouh
Jlapko »KvBaHoBuh
Mupjana Bykosuh

Mapko CtojuheBuh

AHa JesoBuh

Mununa KnexkeBuh




Capaama

e Capaama je ocTBapyMBaHa ca UCTpakMBayrMa U3 CpOUje U UHOCTPAHCTBA

e C(enter for information science and technology, Temple University, Philadlphia
Jap 3opaH O6panoBuh

e VIB Department of Structural Biology, Vrije University, Brussel
Ap Illerep Tomna

e MHHCTUTYT 3a QU3UKY
p bpanko /lparoBuh v keroB TUM

e MHHcTUTYT 3a 6HoOJIONIKA UCTpakKMBamwa “CuHuina CtaHkoBuh”
Ap Ana CumoHoBuh

e HMHCTUTYT 3a MOJIEKYJIapHY T€HETUKY U TEHETUYKO UHKEHEPCTBO
Jp Jenena berosuh, ap Hatama I'oauh, ap bpanko JoBuyuh

e XeMHjCKU QaAKYJITET
ap CHexxaHa 3apuh, ap Cphan CtojaHoBuh

e WU /JpYyTHu
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O6sacTu

e ['pymna je paguna / pagu / ocTBapuJia pe3yJiTaTe y
pPa3JIMYMTUM 00J1IaCTUMA:
e I[IporeoMmuka
e ['eHOMUKa
e AJrOopUTMH 3a pajl ca HUCKaMa

e HcrpaxuBame nojaTtaka

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 14



[lpernea pesyaTtara

e IIpeacraBuheMo yKpaTKO HeKe 0/ IpobJieMa KojuMa
CMO Ce 0aBWJIYM Y HajBaXXHUje OCTBapeHe pe3yJiTaTe

1. buonHpopmMaTHYKa aHaJ/IM3a BUPAJIHUX FreHOMaA

2. brouHboOpMaTHYKa aHa/JIW3a CEKYHJApPHE CTPYKTYpE
pOTENHA

3. bHoMH@OpMaTHYKa aHa/u3a OAKTEPHjCKHUX reHoMa

4. buonHpopMaTHYKa aHa/IM3a HeypeheHOCTH NpoTenHa
KO/, IpOKapuoTa

5.  McTpauBame nojlataka y 0MOMHGOPMATULH

6. PEeKOHCTpYyKIMja reHOMCKHX CEKBEHIU

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ]



1. BU aHa/M3a BUpa/IHUX reHoMma

o [Ipenmer:

e KomnapaTtuBHa ctyauja usosiata SARS CoV (Severe acute
respiratory syndrome, 2002.)

e BepoBaTHO HacTao MyTaljaMa U/HUJU FEHETCKOM Pa3MEHOM
(pekoMmbHHanMje) n3Mehy BUpyca ca pa3JIMYUTUM CBOjCTBUMaA
noMmahuHa (cucapwy, nTuile)

e Martepujasu: 103 usosara
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e [lvJb UcTpaxuBama:

e YCTaHOBHUTHU 'eHOMCKHU MOJIUMOP(PU3aM (pasJivKe y
CTPYKTYPHU HU30J1aTa)
e YCTAaHOBUTH €BOJIYL|U]Y BAPHUjAHTH, KPO3:
aHaJIN3y U nopeheme HyKJIEOTUJHUX CEKBEHIIU

rpynvcambe U30J1aTa Mo CJIMYHOCTH CEKBEHIU: OCHOB 32 GUJIOTEHU]Y
OBOT BHpYyca

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 17



BuounH¢. aHann3a BUpasHUX reHoma (3)

Bupyc SARS

® Tayke 1o 060y Cy IpOTEUHHU S, OATOBOPHU 3a Be3UBakbe 3a JoMahrHa

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 18



e PesysiTaTu:

® AJII‘OpI/ITaM dHaJIn3e CJIMYHOCTH CEKBEHIIU

e Kinacudukanyja

e N-rpaMcka aHa/siM3a
e MyTanuoHa aHa/in3a

e AHoTanMja 4 aHa/M3a S MpoOTerHa

CemuHap BuonHdpopmatmka -

Ipyna 3a 6uonHpopmaTUKy

[ 02.11.2011]



BuonHd. aHann3a BupasiHux reHoma (5)

e Kilacudukanuja

e [peMa CTeNeHy U
BPCTH O/ICTyTNama Of]
“nmpoce4yHor” u3oJsarta

KyTO /TIJIaBO

e JuioreHeTrcka
CJIMYHOCT

cTabJ10 U30JaTa

CemunHap BuonHdpopmaTtmka

- Ipyna 3a 6uonHpopmaTmuky

CGCC / TICAT —

CGCC /TCCAT

early

Tecc/ TiceT 48

TGCC / TICAT |

middle

late ‘

T /Trcee-}‘

TTIT /CTIGG

CGIT/TICGT
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Abstract

Background: We have compared 38 isolates of the SARS-CoV complete genome. The main goal
was twofold: first, to analyze and compare nucleotide sequences and to identify positions of single
nucleotide polymorphism (SNP), insertions and deletions, and second, to group them according to

~f CADC AV lralarar Tha camamansicas is

mrrmmtiamean erimailaniary acanEialhs mAlkEina e mbharl s aaeas
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Genomics, Proteomics, Bioinformatics, 2005

Article

SARS-CoV Genome Polymorphism: A Bioinformatics Study

Gordana M. Pavlovié-Lazetié!*, Nenad S. Miti¢!, Andrija M. Tomovié?, Mirjana D. Pavlovié?®, and Milos V.
Beljanski®

! Faculty of Mathematics, University of Belgrade. 11001 Belgrade, Serbia and Montenegro; ° Friedrich Miescher
Institute for Biomedical Research, CH-4058 Basel, Switzerland; ¥ Institute of General and Physicael Chemistry,
11001 Belgrade, Serbia and Montenegro.

A dataset of 103 SARS-CoV isolates (101 human patients and 2 palm civets) was
investigated on different aspects of genome polymorphism and isolate classification.
The number and the distribution of single nucleotide variations (SNVs) and inser-
tions and deletions, with respect to a “profile”, were determined and discussed
(“profile” being a sequence containing the most represented letter per position).
Distribution of substitution categories per codon positions, as well as synonymous
and non-synonymous substitutions in coding regions of annotated isolates, was de-
termined, along with amino acid (a.a.) property changes. Similar analysis was
performed for the spike (S) protein in all the isolates (55 of them being predicted
for the first time). The ratio Ka/Ks confirmed that the S gene was subjected to the
Darwinian selection during virus transmission from animals to humans. Isolates
from the dataset were classified according to genome polymorphism and geno-
types. Genome polymorphism yields to two groups. one with a small number of
SNVs and another with a large number of SNVs, with up to four subgroups with
respect to insertions and deletions. We identified three basic nine-locus genotypes:
TTTT/TTCGG., CGCC/TTCAT, and TGCC/TTCGT, with four subgenotypes.
Both classifications proposed are in accordance with the new insights into possible
epidemiological spread, both in space and time.
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2. CeKyHAgQpHa CTPYKTYpa NpoTenHa

e Kako Ha OCHOBY IpUMapHe CTPYKTYype IpeaBUIEeTH
CEKYHAPHY CTPYKTYpPY IpOoTerHa?

e [Ipo6JieM HHje caCBUM pEIIUB:

® je,an HUCTH IIPOTEHUH Y PAa3/IMYUTHUM OKOJIHOCTHUMA MOIKE
HUMATH PA3JIMIUTY IIPOCTOPHY CTPYKTYPY

e Mepema MPOCTOPHE CTPYKTYPE HUCY CACBUM Ta4yHa

e MeToau:
e OHMOXEMHjCKM — MUHHMMHU3all¥ja eHepryje CTPYKType
® CTAaTUCTUYKU - IPUMEHA YOUEHUX 3aBUCHOCTH

® MAalIMHCKO yYeHe

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 23



CeKyHAapHa CTPYKTypa npoTeuHa (2)

e [lv/b UcTpaxuBama:

e YcraHoBuTHu 3aBUCHOCT TUna CC ox BpcTe AK

e [IpeTxoZHU pe3yyTaTH cy U3 nepuojsa 1976-1983.
e TaJjiaje OUJIO MHOIO Mabe MO3HATUX CTPYKTYypa

¢ [MPUMEHLEH MATEMATHUYKHN METO/ NMdA aJITEPHATHUBE

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 24



CeKkyHAapHa CTPYKTypa npoTeuHa (3)

e PesysTaTu:

e YoyeHa 3HayajHA CTaTUCTUYKA 3aBUCHOCT 3a 18 ox 20 AK
pa3nm<yje Cce Ha HEKOJIMKO 3Ha‘-IajHI/IX MECTa O] CTapHUX pe3yJITaTa

HEKE pa3JIMKe Cy 36o0r Beher Y30PKa, 4 HEKE 360r METOJ4d

e [lo npBM NyT youyeHa HenmocpeaHa Be3a U3Mely 1o06HjeHUX
CTaTUCTUYKHUX 3aBUCHOCTH U CTPYKTYPHUX 0coOMHa AK
Be3a je M3y3eTHO IPUPOJHA U JIOTUYHA

* INITaBHULIIE, HEKHX UCTPAXKHUBAYH CY paHHje IIPETIIOCTAB/bdJIM HEKE
€JIEMEHTE OBUX IIPpaBHJIA daJIX TO HI/Ije OUJI0 HOTpreHO pe3yJITaTUMa
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SCIENTIFIC PAPER

547.96:547.466:519.23

Pharmacology and biotechnologies using protein
engineering strongly depend on the prediction of the
generic protein function and structure, since the protein
function is related to its structure. Because detailed
protein 3D structure determination is a very costly
process, there is extensive development of methods for
the prediction of protein structure based on the amino
acid sequence. In many of these methods, the first step
is the prediction of the protein secondary structure.

[ 02.11.2011]

Chemical Industry and Chemical Engineering Quarterly, 2006

STATISTICAL DEPENDENCE OF PROTEIN
SECONDARY STRUCTURE ON AMINO ACID
BIGRAMS

The statistical dependence of protein secondary structure on amino acid
bigram frequencies was studied.

Proteins in the PDBSELECT subset of the Protein Data Bank database were
investigated. Protein secondaty structures were determined using DSSP
software. The conditional probabilities of protein secondary structures were
calculated and presented. The results on bigrams show the frequencies of all
the possible bigrams in all secondary structure types. These results elucidate
some factors important for the prediction of the secondary structures of
proteins based on the amino acid sequence.

Key words: Amino—-acid pairs, Protein secondarty structure, Bigram,
Bigram frequencies.

bigrams can be used as a tool for efficient protein
comparison and classification [14].

The occurrence of amino acids and amino acid
pairs in different positions in c-helices has been studied
by Goliaei et al. [15] and Engel et al. [16]. Exceptional
amino acid pairs are identified as pairs, the frequencies
of which substantially differ from the expected values.
Statistical data on the amino acid pair compatibility of
both spatially nearest neighbors and adjacent residues
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A reexamination of the propensities of amino acids towards
a particular secondary structure: classification of amino
acids based on their chemical structure

Sasa N. Malkov - Miodrag V. Zivkovi¢ -
Milos V. Beljanski - Michael B, Hall - Snezana D. Zari¢

Received: 7 Diecember 2007 / Accepted: 8 April 2008 /Published online: 27 May 2008

' Springer-Verlag 2008

Abstract The correlation between the primary and second-
ary structures of proteins was analysed using a large data
set from the Protein Data Bank. Clear preferences of amino
acids towards certain secondary structures classify amino
acids into four groups: a-helix preferrers, strand preferrers,
turn and bend preferrers, and His and Cys (the latter two
amino acids show no clear preference for any secondary

structure). Amino acids in the same group have similar

structural characteristics at their Cp and Cy atoms that
predicts their preference for a particular secondary struc-
ture. All a-helix preferrers have neither polar heteroatoms
on CB and Cvy atoms, nor branching or aromatic group on

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ]

Keywords Amino acid - Protein -
Protein secondary structure - Statistical correlation

Introduction

The conformational preferences of amino acids arc very
important for understanding conformational interactions in
proteins. Moreover, when used as propensities they can be
helpful in predicting secondary and tertiary structures of
proteins. There are many methods of addressing protein
folding, and many of them use information regarding the

Journal of Molecular Modeling, 2008
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Protein |
DOL 1001007 s 10930-(09-9166-3

A Reexamination of Correlations of Amino Acids with Particular

Secondary Structures

Sasa N. Malkov - Miodrag V. Zivkovié -
Milos V. Beljanski - Srdan D. Stojanovic -
Snezana D. Zari¢

© Springer Scicnce+Business Media, LLC 2009

Abstract Using the data from Protein Data Bank the
correlations of primary and secondary structures of proteins
were analvzed. The correlation values of the amino acids
and the eight secondary structure types were calculated,
where the position of the amino acid and the position in
sequence with the particular secondary structure differ at
maost 25. The diagrams describing these results indicate that
correlations are significant at distances between —9 and 10.
The results show that the substituents on Cff or Cy atoms of
amino acid play major role in their preference for particular
secondary structure at the same position in the sequence,
while the polarity of amino acid has significant influence

[ 02.11.2011]

on #-helices and strands at some distance in the sequence.
The diagrams corresponding to polar amino acids are
noticeably asymmetric. The diagrams point out the
exchangeability of residues in the proteins; the amino acids
with  similar diagrams have similar local folding
l'Elllli]'t‘]'I'!E]'lL.‘i.

Keywords Protein - Amino acid -
Protein secondary structure - Statistical correlation

Abbreviations
DSSP Define secondary structure of proteins the

Protein Journal, 2009
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3. BU aHanu3a 6aKkTepujcknx reHoma

e ['eHoMCKa ocTpBa - Genomic Islands (GI)
e Cnenyv@UYHU PETMOHH Y TeHOMY MHOT'HMX OaKTepHja

e Hacrajy xopusoHnTasHuM TpacHpepom reHa (HGT) nsmeby
bakTepHja

e JlonmpuHOCe NPUJIarog/bUBOCTH

e (I reHu UMajy pa3/iMuUTe QyHKIH]je:
e J0JaTHe MeTaboJJMYKe aKTUBHOCTHU
® CIIOCOOHOCT CUMOMO3e

® AaHTHOMOTHYKA pe3UCTEHIIH]ja

® WU Jpyre
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BU aHanm3a 6aKkTepujcKux reHoma (2)

e [laToreHna octpBa (pathogenicity islands, PAls)
e (I ca BUpYJIEeHTHHUM (paKTOpUMa

e (Cnoco6OHa a 3a00ubhy ox6paMbeHu cucTeM JoMahuHa

e Kapakrtepucrtuke PAI:
e PazsmyuTa KOMNO3uyuoHa cBojCTBA, HIIP. GC caapxaj
e PaznnuyuTa (hYyHKYUOHA/IHA CBOjCTBA

CemuHap BuonHpopmatuka - [pyna3a 6uonHdpopmatuky [ 02.11.2011 ] 30



BU aHasu3a 6aKkTepujcKux reHoma (3)

e [lv/b CTpaxMBamwa
e [Ipenu3sHuja KapaKTepu3alrja U 60/be padyMeBame Gl
o Ilpenvkuuja GI

e MeToaoJioryja
® HCIOPIIHa n-rpaMCKa aHaJIh3a Beh dHOTHUPAHHUX OCTPBA

® JIMHI'BUCTHU4YKa MeTO/a

e Hiycrpanuja metoze
e ['enowm Escherichia coli O157:H7 EDL933

e [lo3HaTu 3HaqajaH EeKClIEpUMEHTAJIHU, MEJUIITNHCKH U
OMOTEXHOJIOILIKHU OpraHru3aM
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KosoHuja 6akrepuja E-coli
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BU aHanun3a 6akTepujckux reHoma (5)

e Marepwujas:
e KommieraH re”doM E-coli 0157:H7 EDL933

e 14 usonarta us nopoaule Enterobacteriaceae (Escherichia i
Shigella)

e 21 cayyajHo u3abpaH OAKTEPHjCKHU FreHOM

e XMUIIOTe3a:

e N-rpaMckKa aHajiu3a MOXe Jia JolIpuHece KapaKTepusalujy,
KJaCHPUKALUjU U TPpeJUKIHjU G

e MeToge:

® CTAaTHUCTHUYKA aHaJ/iu3a N-rpama
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BU aHanu3a 6aKkTepujcknx reHoma (6)

e PesysTaTu:

e buyHapHa KiacudpuKalurja ocTpBa:

KaHAuAaTu 3a GI / octano
e [Ipeaukimja octpBa momohy Mmozesa

e [IpoBepa mogena - PAI-HGT 6a3a
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Abstract

There are two approaches to identifying genomic and pathogenesis islands (GIYPAIS) in bacterial genomes: the compostional and
the functional, based on DA or protein level composition and gene function, respectively. W e applied r-gram analysis in addition
to other compasitional features, combined them by union and intersection and defined two measures for evaluating the resufts
—recall and precizion Lsing the best criteria (by fraining on the Eachenchia cali 0157 H7 EDLA33 genome), we predicted Gls for
14 Enterobacteriaceae family members and for 21 randomly selected bacterial genomes. These predictions were compared with
resufts obtained from HGT DB (based on the compositional approach) and PAIDEB (based on the combined approach). The
results obtained show that intersecting n-grams with other compositional features improves relative precision by up to 10% incase
af HGT DB and upto 60%in case of PAICEB. In addition, it was demonstrated that the union of all compositional features results in
madimum recall {up to 37%). Thus, the application of n-gram analysis alongside existing or newly developed methods may
improve the prediction of GIPAIS.

Keywords: n-Grams; Genomic islands; Bacteria, Escherichia col
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Abstract

The paper presents a novel, n-gram-based method for analysis of bacterial genome
segments known as genomic islands (Gls). |ldentfication of Gls in bacterial genomes is an
important task since many of them represent insers that may contribute to bactenal evolution
and pathogenesis_In order to characterze and distinguish Gls from rest of the genome,
binary classification of islands based on n-gram frequency distribution have been
performed. |t consists of testing the agreement of island s n-gram freque ncy distributions
with the complete genome and backbone sequence. In addition, a statistic based on the
maximal order Markov model is used to identfy significanthly overre presented and
underrepresented n-grams in islands. The results may be used as a basis for Zipf-like
anahysis suggesting that some of the n-grams are overrepresented in a subset of islands
and underrepresented in the backbone, or vice versa, thus complementing the binary
classification. The method i1s applied to strain-specific regions in the Eschernchia coli
0157 H7 EDL933 genome (O-islands), resulting in two groups of O-islands with different
n-gram characteristics. [t refines a characterization based on other compositional features
such as G + C content and codon usage, and may help in identification of Gls, and also in
research and development of adequate drugs targeting virulence genes in them.

Abbreviation=: HGT, horizontal gene fransfer, Gl, genomic island, Ol, O-i

11 Pt p e NN

LU, cOoO0n usage

7l

and, PAl, pathogenesiz island,
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4. B aHann3a HeypeheHOCTU NpoTenHa Koa

NnpPoKapuoTa

e CTpyKTypaJiHe KJjace IpOoTeuHa:

e [Js100ysiapHU (chepUyHHU)

Hemoglobina  Conconavalin A Triose Phosphate isomerase

COLLAGEN - an important animal connective tissue

e Dubpuse (npytuhn)

Left - Collagen Fibres from the
tendon of a bird’s neck.

Right - Collagen Fibres from a rats

tail
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BU aHasnn3a HeypeheHOCTU npoTenHa Koa

npokapuoTa (2)

e HeypeheHocT npoTenHa

e Hekwu aesoBu npoTerHa (UJIM L[eJIM IPOTEUHHU ) MOTY OUTH
Mame / BUIIIe 0e3 CEKYHIapHe CTPYKTYpe, HIIP.

HaCyMHYHe MeT/be pacTolJbeHa JIONTUILA
(ryi06ysa)
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BU aHanu3a HeypeheHOCTU NnpoTenHa Kop,

npokapuoTa (3)

e 3a HeKe HeypebheHe IIPOTEHHE je
® EeKcnepumMeHmas/iHo uau

® 6UOUH¢OPM(JTTIU‘1KOM dHA/1U30M

yTBpheHo Jia Cy y Be3Uu ca pa3HUM 000/beHHMaA
® KaHIep

e ujabeTec

¢ KapAHOBACKYJIdpPpHE

® HEypoAEercHepaTHMBHE 00J1eCTH
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BU aHanu3a HeypeheHOCTU NnpoTenHa Kop,

npokapuoTta (4)

e lln/beBH

e Jla ce ucnuTa olHOC HEypeheHOCTH MpOTENHA U HBbUXOBE
bYHKIHMje KoJ MpoKapHoTa (apxea U baKkTepHja)
ITPEKO MMPHUIIaAHOCTH IIPOTEHUHA Oﬂp@bEHI/IM KJIaCTEPHUMaA OPTOJIOI'UX

(o nopeksy ¥ yHKIUjU CIMYHUX) rpyna npoteruHa (Clusters of
Orthologous Groups - COG)

e Jla ce ucnvTa HUBO HeypeheHOCTH NpOoTEUHA Y OJHOCY Ha
pa3JIMYUTEe TEHOMCKE, META00UYKE U EKOJIOLIKE
KapaKTepHUCTHKe OpraHu3aMa
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Abstract

Background

& significant number of proteins have been shown to be intrinsically disordered, meaning that they lack a
fixed 3 D structure or contain regions that do not posses a well defined 3 D structure. It has also been
proven that a protein's disorder content is related to its function. We have performed an exhaustive analysis
and comparison of the disorder content of proteins from prokaryotic organisms (i.e., superkingdoms Archaea
and Bacteria) with respect to functional categories they belong to, i.e., Clusters of Orthologous Groups of
proteins (COGs) and groups of COGs-Cellular processes (Cp), Information storage and processing (Isp),
Metabolism (Me) and Poorly characterized (Pc).
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5. BU ucrpaxkuBamwe nogartaka

e [[puMeHa TeXHMKA UCTPAXKHBama NojaTtaka (Data
Mining) Ha 6MOJIOIIKe OJATKE

e [IpoTeoMHKa U HMYHOMH(OPMATHKA

e ['eHOMHKa

e AKIIeHaT je Ha YK/bYUYMBawy CTyJileHaTa y pa/
® MAarucTapcCKu pagoBU

e MacTep paZ0BU
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BU uctpaxkuBamwe nogaraka (2)

® I/ICTpaH(I/IBaH:a [I0AdTdKad — IIPOTEOMHUKA

e OapehuBame pacTojaba aMUHOKHKCEJIMHA Y IPOTEMHUMA Ha
OCHOBY onucay 6asu PDB

HeBena IleTpoBuh, MmacTep paz
e [Ipumena texHuka MIl-ay nuusby ycrnocraB/bawa KopeJialyje

I/I3Meby dHTHUI'€HHUX PETMOHA U HeypebeHHX AE€JI0BA IIPOTEHNHA

Mp JlaBopkKa JaH pJsinh, Maructapcku pan

e OnpehurBame MoOHaB/bajyhUX CEKBEHIIM Y IPOTEMHHUMA
Mupjana BykoBuh, MmacTep paj
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BU uctpaxusame nogaraka (3)

® I/ICTpa)KI/IBaH:a [IogaTaKa — I're HOMHKa

e ['pynucame reHoMa nomMmohy rnoHaB/bajyhux ceKBEHIU U
naJIMHAPOMA

Mp 'opana /lauuh, Maructapcku pan

e KiacTtep aHa/iM3a 0AKTEPUjCKMX TEHOMCKHUX OCTPBa

Mp Cno6oaaHka MapjaHoBrh, Maructapcku paj

e [IpumeHa ksacupuKaliyje Ha H-TpaMCKy aHaJIM3y reHoMa

Mp Munena lomwuh, Marucrapcku pan
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BU uctpaxusame nogaraka (3)

e HMcTpaxrBamwa nojaTtaka - reHOMHKa (HacTaBakK)

e AceMOJiMpame reHoMa Ha OCHOBY CKyIla KOHTHUTA
apko KvBaHoBuh, MmacTep pan

e OnpehuBame nosunyje riboswitch CeKBeHIIU y T€EHOMY
Lactobacillus paracasei subsp. paracasei BGS]2-8

Anekcangap CredbanoBuh, MacTep pan

e Pa3Boj HOBe MeTo/ie 3a oJipehuBame ejleMeHaTa 3a KOHTPOJIY
reHCKe eKCIpecHje KoJ 6aKTepHja

Mapko CtojuheBuh, macTtep paz
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pyna 3a 6MonHdOpMaTUKY

TeKkyhe akTMBHOCTH




e (OCHOBHM KOpauu

e IpulipeMa MaTepujaja

KoJsiere U3 MHCTUTYyTa 3a MOJIEKYJIapHY I'€HETUKY U TEHETUYKO
nHxewepcTBo, UBUCC

® CeKBeHLUpamke

e I[IOpaBHaBaHW-€ CEKBEHIU
y capazambu ca UBUCC

® CIllajalke KOHTHUra

llapko KvBaHoBuh, KoJiere u3 UHCTUTYTa 3a MOJIEKYJIAPHY
FeHEeTUKY U TeHEeTUYKO UHXKEeHEepPCTBO

® aHOTallyja reHa

OxpebrBame esleMeHaTa 3a KOHTPOJIY TeHCKe eKCIIpecHje Ko/,
bakTepuja

Mapko CtojuheBuh, Anekcangap CtedpanoBuh, Kosiere us UHcTUTYyTa
3a MOJIEKYJIApHY T€HETHUKY ¥ TEHETUYKO UHKEHEPCTBO
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Kopenanuja ynorpebe KofoHa ca KJlacTeprMa OPTOJIOTUX I'eHa
e Anekcanpap 3esbuh, Musan TogopoBuh

KapakTepusaiuja KjacTepa OpTOJIOTMX I'eHa nomohy H-

I'PaMCKeE dHaJIN3€
e Yiadera Maposal (HyK/JI€OTUAHU H-TPAMH )
e (Camupa AnMmykTap (MpOTEUHCKH H-TPaMHU)

[IpeaBubame nosuija reHOMCKUX OCTPBA KJIaCUPUKALUjOM H-
rpaMma

e Musena [llomuh

[IpeaBubhame no3uija reHOMCKUX OCTPBA U TeHCKUX-UHTETe€HCKUX
CEKBEHIIU KJIaCTEpOBakeM KapaKTepPUCTHKA H-TpamMa

e (Csio60saHKa MapjaHoBuh
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e HHTepakuuja uamehy aMHHO KUCeJIMHA Y IPOTEUHHUMA
e MupjaHa MasbkoBuh

e [pymnucame reHoMa noMohy nnoHaBJ/bajyhruX CEKBEHIU U
naJIMHJApPOMA

e AHa JesioBuh, Musinna Kuexxesuh, Mupjana Bykosuh

e Kopesnanuja namehy aHTUreHHUX perdoHa U HeypeheHUX fesioBa
IpoTerHa

e JlaBopka JanapJsvh

e AHasivM3a HeypeheHOCTH NpoTerHA Ha MPOLUIMPEHOM Y30PKY U Ca
NPOIINPEHUM CKYIIOM MeTo A

e HcTpakuBame eKO-KapaKTEPUCTUKA OAKTEPHUjCKHUX F'eHOMa
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pyna 3a 6MonHdOpMaTUKY

[lnraHoBM 3a HapegHU nepuoga,




[lhaHOBU 3a HapeagHU Nepuoy,

e HacrTaBak UCTpaKMBama y BUIlle CMepOBa

e pajy OKBUpPY npojekrta 174021
pykoBoauan ap Ilpeapar Januuuh

e [lIkosioBamke MJIAIUX UCTPAXKUBAYA
® JIOKTOPCKeE CTyAuje
® 3aBpLIHU PaZOBU MArUCTAPCKUX U MaCTep CTyAuja

e HacTaBa Ha npeaMeTy buonHpopmaTHKa Ha JOKTOPCKHUM M
MacTep CTyaujaMa

e JleTh-€/3UMCKe 1KoJie U3 buonHpopmaTuke
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[lhaHOBU 3a HapeagHU Nepuoy,

e Pen0BHO o/ip>KaBame JaHac oTBopeHor CeMrHapa 3a
OMOUH(DOPMATHKY

e OaprkaBame cKyma UcTpakuBame nojlaTaka y
OMOUH(OPMATHUIIH

® CKYyII IJIaHWpaH 3a jyH 2012. roguHe

e Yaconuc us 6MoMHPOpMaTUKeE
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AAIOKTOpCKe AgucepTauuje y uspaau

e Mp JeneHna Xanu-Ilypuh
e HcTpakuBame nojaTaka y 6MOMeJIULIMHU: MaTeMaTUYKHA MOJIeJIH U
MpUMeHe

KJacudHrKalyja v rpeJiBUhame TapreT-reHa 3a ogpeheHe kiace 60JieCTy U
JIEKOBA

e Mp JesieHa ['paoBarg
e [Ipusior MeToZlaMa KJIaCUPUKAIUje TEKCTA: MATEMAaTUYKU MOJIeJIU U
[pUMEHe

je/laH o 3aJlaTaKa je KJ1acuPpUKOBame roBopa (TEKCTOBA) 000JIeTUX OF,
HeypoJiereHepaTUBHUX 00JIECTH

e Mp BecHa Ilajuh

e MoesM KOHAaYHHUX CTamba Yy eKCTPaKIMju UHbOopMaIuja

“YnoTpeba Hay4YHUX eHIUKJIONeUja Kao pecypca — Kperpame U A0INyHa
0a3e moJaTaka 0 MUKpOOpraHuaMuma’ (paJH{A HACJIOB jeTHOT O/ MOrJiaBJ/ba)
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AAIOKTOpCKe AgucepTauuje y uspaau

e JoBaHa KoBaueBuh

e Mogenu npeaBruhama y 0MOMHGOPMATHUIIY — aHAJIM3A,
polieHa ¥ MpUMeHe (paJHU HaCcJI0B)

aHaJIM3a, KapaKTepu3aliyja U npeiBuhamke HeypeheHux NpoTernHa U
peruoHa y pa3jiMduTUM QYHKIMOHAJIHUM rpylaMa.

e [Ipeapar CtedpanoBuh (MacTep pan)

e /leCKpMIITUBHU MO/JIeJIM UCTPAXKUBaKaA NoJaTaKa —
nprMeHa y OMOMHGOPMATHULLU

KopeJsalnuja uaMmeby creneHa HeypeheHOCTH aMUHOKHCeJIMHA U
HEKUX 0/ hbUXOBUX PU3UYKO-XEMUjCKUX CBOjCTaBa
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XBa/s1a Ha nakwhu!

o UVVYYAX_ABL _b2B44AA,
JinA-GA_62848AAXX:2:1:100 . IGCTCAAAACTGTTCTGCAALL.
_GAACACGACCATTCTTACGTC VINA-GA_62844AAXX:2:1:1006:114135
ILLUMINA-GA_62844AAXX:2:1:1001. _wilNA-GA_62844A/BEEEEBEBEEBEEEEBEEBEBEEREER
ISTSSXWVVUZ__*_U[XXIVI[ZWXWWW_v, - [X3GAAC TACTGGCCGA LUMINA-GA_62844AAXX:2:1:1005:13362
SILLUMINA-GA_62844AAXX:2:1:1001:17295#0LUMINA-GA_62844AAGGAACTAC TGGCCGAGAACAAAGGTCG
~AGGAGAGTTCCAATTTTCCTGTGTC TTATBBEBEBEEBEBBEBELUMINA-GA_62844AAXX:2:1:1005:1336”
YNA-GA_62844AAXX:2:1:1001:1729540/ LUMINA-GA_62844A/3BBBBBEBEEBEEBBEBEBEEBE"
'BEBEBBEBBEBBBBBBBBBBBBBBGCGATCAGCCTCCCT.LUMINA-GA_62844AAXX:2:1:100"
=97 A4AAXX:2:1:1003:3189#0' UMINA-GA_62844AAGCGATCAGCCTCCCTATCTCCCT

“TGCACGAr ~BBBBBBBBBBELUMINA-GA “7844AAXX:2:1:10
~* 62844A/BBEBER"
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