BIOINFORMATIKA V PRAXI — CVICENI 7

PREDIKCE VLASTNOSTI PROTEINU
ZAKLADNI FYZIKALNE-CHEMICKA CHARAKTERISTIKA PROTEINU

STUDIJNI MATERIALY
The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of
Bioinformatics (SIB), http://www.expasy.org/.

UKOL 1
Pomoci programu ProtParam porovnejte extinkéni koeficient u nasledujicich proteind:

Protein 1
PTEFLYTSKIAAISWAATGGRQQRVYFQODLNGKIREAQRGGDNPWTGGSSONVIGEAKLFSPLAAVTW
KSAQGIQIRVYCVNKDNILSEFVYDGSKWITGQLGSVGVKVGSNSKLAALQWGGSESAPPNIRVYYQK
SNGSGSSIHEYVWSGKWTAGASFGSTVPGTGIGATAIGPGRLRIYYQATDNKIREHCWDSNSWYVGGFEF
SASASAGVSIAAISWGSTPNIRVYWOQKGREELYEAAYGGSWNTPGQIKDASRPTPSLPDTFIAANSSG
NIDISVFFQASGVSLOOWOWISGKGWSIGAVVPTGTPAGW

Protein 2
PLLSASIVSAPVVTSETFVDIPGLFLDVAKAGIRDGKLOQVILNVPTPFATGNNFPGIFFATIATNQGVV
ADGCFTFSSKVPESTGRMPFTLVATIDVGSGVTFVKGQAKSVRGSAMHIDSFASLSATIAGTAAPSSQG
SGNQGAETGGTGAGNIGGGGERDGTFNLPPHIKFGVTALTHAANDQTIDIFIDDDPKPAATFKGAGAQ
DONLGTKVLDSGNGRVRVIVMANGRPSRLGSRQVDIFKKSFFGIIGSEDGADDDENDGIVEFLNAPLG

UKOL 2
Porovnejte in vivo ,,zivotnost™ nasledujicich proteinti:

Protein 1
RADSQTSSNRAGEKEFSIPPNKTDFRAIFFANAAEQOQHIKLEFIGDSQEPAAYHKLTTRDGPRE
ATLNSGNGKIRFEVSVNKGKPSATDARLAPINGKKSDGSPEFTVNKFGIVVSEDKGHDSKDYN
DGIVVLKQWPIGK

Protein 2
MRADSQTSSNRAGEKFSIPPNKTDFRAIFFANAAEQQHIKLFIGDSQEPAAYHKLTTRDGPR
FATLNSGNGKIRFEVSVNKGKPSATDARLAPINGKKSDGSPFTVNKEFGIVVSEDKGHDSKDY
NDGIVVLKOWPIGK

UKOL 3
Porovnejte stabilitu nasledujicich proteind:

Protein 1
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSPGDQLHLR
ETALALRAEVSVLFIRFALKDAGIVAPIELEVRDAATAVPDADDLLHPSCRPLKDHYWRSDV
LAAGATTCTADFAVCDRDGTVSGYFRWETSIEIAGSQPDTKQPGFKPSS

Protein 2
DRNGNFSLPPNTAFKAIFYANAADRODLKLFIDDAPEPAATFVGNSEDGVRLFTLNSKGGKI
RIEASANGROSATDARLAPLSAGDTVWLGWLGAEDGADADYNDGIVILQWPIT


http://en.wikipedia.org/wiki/Proteomics
http://www.isb-sib.ch/
http://www.isb-sib.ch/

UKOL 4:
Porovnejte ,,aliphatic index* a parametr ,, GRAVY“ u nasledujicich protein:

Protein 1
MEINGLTWGLTIALIVGLLAFDYFAHVRKAHTPTIKEAAVWSGVYVGLALVFGLVFFAFGDTQHAVEYYTGYLLE
KALSVDNLFVFLVIMASFRVPREYQQKVLLFGITFALISRTLFILLGAAVIAAWSDVEFYLFGLFLLIIAGGQLKG
EMSGDAEGAQDEADNVMVRLVKRFLPASDQFDGERLFTTVDGKRLMT PMLLVMIAIGATDILFAFDSIPAIFGVT
QEAYIVFTATAFSLMGLRQLYFLIDGLLDRLVYLAYGLSALLAFIGVKLILHALHENNLPFINGGENVPVAEIPT
NLSLVVVVVILAITVLVSLYSPKGQALRALONAEKYSYRYSKLAEDADPAERERAAALMDRWTARAEALDQRWRD
QLLEHKDAWSAIIRTAHETRFADPRDDDARGVSEQIVRQDGPTV

Protein 2
MTKYALVGDVGGTNARLALCDIASGEISQAKTYSGLDYPSLEAVVRVYLDEHGVSVEDGCIAIACPITGDWVAMT
NHTWAFSIAEMKKNLGFSHLEIINDFTAVSMAIPMLKKEHLIQFGGGEPVDGKPIAVYGAGTGLGVAHLVHVDKR
WISLPGEGGHVDFAPNSEEEAMILEILRAEIGHVSAERVLSGPGLVNLYRAIVKSDNRLPENLRPKDITERALAD
SCIDCRRALSLFCVIMGRFGGDLALTMGTFGGVYIAGGIVPRFLEFFKASGFRGGFEDKGRFKDYVHGIPVYLIV
HDNPGLLGSGAHLRQTLGHIL

UKOL 5:
Pomoci programu ProtParam urcete zakladni fyzikdlné-chemické parametry nasledujiciho
proteinu:

ATGCTGGTGATTGTGGATGCCGTTACCCTGCTGAGCGCCTATCCGGAAGCCAGCCGTGATCCGGCCGCCCCGACC
GTGATTGATGGTCGCCACCTGTATGTTGTTAGCCCGGGCGATGCCGCGCAGCTGGGCCATAACGATAGCCGTCTG
TTTACCGGTCTGAGCCCGGGTGATCAGCTGCATCTGCGCGAAACCGCGCTGGCGCTGCGCGCGGAAGTGAGCGTG
CTGTTTATTCGCTTTGCCCTGAAAGATGCCGGCATTGTTGCCCCGATCGAACTGGAAGTGCGTGATGCCGCCACC
GCCGTTCCGGATGCGGATGATCTGCTGCATCCGAGCTGTCGTCCGCTGAAAGATCATTATTGGCGCAGCGATGTG
CTGGCGGCGGGCGCGACCACCTGTACCGCCGATTTTGCGGTGTGCGATCGTGATGGCACCGTGAGCGGTTATTTT
CGTTGGGAAACCAGCATTGAAATTGCGGGCAGCCAGCCGGATACCAAACAGCCGGGCTTTAAACCGAGCAGCGAT
CGCAATGGCAACTTTAGCCTGCCGCCGAATACCGCCTTTAAAGCGATCTTCTATGCGAACGCGGCGGATCGTCAG
GATCTGAAACTGTTTATTGATGATGCGCCGGAACCGGCCGCCACCTTTGTGGGTAACAGCGAAGATGGTGTGCGT
CTGTTTACCCTGAATAGCAAAGGTGGTAAAATTCGTATTGAAGCGAGCGCGAACGGCCGTCAGAGCGCGACCGAT
GCCCGTCTGGCGCCGCTGAGCGCGGGCGATACCGTGTGGCTGGGCTGGCTGGGCGCGGAAGATGGTGCCGATGCG
GATTATAATGATGGCATTGTTATTCTGCAGTGGCCGATTACCTAA

SAMOSTATNY PROJEKT
Pomoci programu ProtParam wurcete u vaseho proteinu zakladni fyzikalné-chemické
parametry.



PREDIKCE LOKALIZACE PROTEINU V BUNCE

Predikce lokalizace proteinu v buiice miliZze byt cennym nastrojem pro uréeni FUNKCE
proteinu. Z vyskytu proteini v buiice (cytoplasmatické, membranové, extracelularni,
v bunééné sténé...) mizeme napiiklad u patogennich mikroorganismi odhadnout, zda se jedna
o protein dulezity pro virulenci.
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UKOL 6
Pomoci programu PSORT (http://www.psort.org/) urcete lokalizaci néasledujiciho proteinu
v bunce:

Protein z grampozitivni bakterie Micrococcus luteus

MEINGLTWGLTIALIVGLLAFDYFAHVRKAHTPTIKEAAVWSGVYVGLALVEGLVFFAFGDTQHAVEYYTGYLLE
KALSVDNLFVFLVIMASFRVPREYQQKVLLFGITFALISRTLFILLGAAVIAAWSDVFYLFGLFLLIIAGGQLKG
EMSGDAEGAQDEADNVMVRLVKRFLPASDQFDGERLFTTVDGKRLMTPMLLVMIAIGATDILFAFDSIPAIFGVT
QEAYIVFTATAFSLMGLRQLYFLIDGLLDRLVYLAYGLSALLAFIGVKLILHALHENNLPFINGGENVPVAEIPT
NLSLVVVVVILAITVLVSLYSPKGOALRALQONAEKYSYRYSKLAEDADPAERERAAALMDRWTARAEALDQRWRD
QLLEHKDAWSAIIRTAHETRFADPRDDDARGVSEQIVRQDGPTV


http://www.psort.org/

UKOL 7
Pomoci programu PSORT urcete lokalizaci nasledujicich proteinli v buiice:

Protein 1 z neznamé gramnegativni bakterie
MTKYALVGDVGGTNARLALCDIASGEISQAKTYSGLDYPSLEAVVRVYLDEHGVSVEDGCIAIACPITGDWVAMT
NHTWAFSIAEMKKNLGFSHLEIINDFTAVSMAIPMLKKEHLIQFGGGEPVDGKPIAVYGAGTGLGVAHLVHVDKR
WISLPGEGGHVDFAPNSEEEAMILEILRAEIGHVSAERVLSGPGLVNLYRAIVKSDNRLPENLRPKDITERALAD
SCIDCRRALSLFCVIMGRFGGDLALTMGTFGGVYIAGGIVPRFLEFFKASGFRGGFEDKGRFKDYVHGIPVYLIV
HDNPGLLGSGAHLRQTLGHIL

Protein 2 z neznamé bakterie
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSPGDQLHLRETALALRAEVSVL
FIRFALKDAGIVAPIELEVRDAATAVPDADDLLHPSCRPLKDHYWRSDVLAAGATTCTADFAVCDRDGTVSGYFR
WETSIEIAGSQPDTKQPGFKPSS

Protein 3 z Aspergillus fumigatus
MKPQTAAFLLSLLGSTLAAPIQHADKGSDVKPTPTGRGAPGGFFTGFPSGVPSGLPSGFPGGPVPGGFGGDGPNG
PIPSGPVPTGAAPSGFPSFGTGPAPSGAPQGEEGSSSFGGQGVQARSPODFEDSGAAPSGATIPSGATI PTGAVPSG
APNGFGGFGQGGHGGPGGPGEEGSGPSPTGAVPSGAI PSGAAPSGAVGGFDGFGOASENSGNAQFQSSGTSPFGA
SHSGSASGHQGGRHGGDHRGQHGNGSGAI PSGAAPSGAAPSGAAGGFPGFGQGGEGSGPSPTGAVPSGAAGFGGQ
GHGQGQGSFPTGVAPSDVPSAQPTA

SAMOSTATNY PROJEKT
Predikujte lokalizaci Vaseho proteinu v buiice.

SEKUNDARNI DATABAZE PROTEINU

Sekundéarni databaze obsahuji informace odvozené z primarnich databazi ve formé
charakteristickych vzort sekvenci, tj. funkénich nebo strukturnich motivli ziskanych
srovnanim primarnich dat (sekvenci). Sekundarni databaze jsou vhodné pro vyhledavani
,vzoru“ charakteristického pro urcitou skupinu proteind, tj. pro ur¢eni funkce proteinti.

Sekundarni databaze protein

« Databaze mohou obsahovat:
Proteinové DOMENY odvozené ze znamych struktur

Proteinové sekvence sefazené do SEKVENCNICH
RODIN

CHARAKTERISTICKE MOTIVY odvozené z téchto
sekveggnich rodin.

LPPNTAFEAIFYANAADROQDLELFIDD
IPPNTDFRAIFFANAAEQQHIELFIGD
LPPHIEKFGVTALTHAANDQTIDIYIDD
LPPNIAFGVTALVNSSAPQTIEVFVDD

[AC]-x-V-x(4)-{ED}.

This pattern is franslated as: [Ala or Cys]-any-Val-any-any-any-any-{any but Glu or Asp}



Sekundarni databaze proteini (PROSITE, Pfam, PRINTS, ProDom, SMART,
TIGRFAMS) jsou v soucasné dob& sdruZzeny do integrované klasifika¢ni databaze proteint
InterPro.

UKOL 8

Vyberte si Ctyfi z predchazejicich  proteini a s vyuZzitim nastroje InterProScan
(http://www.ebi.ac.uk/Tools/pfa/iprscan/) je analyzujte pomoci databaze InterPro. Jaké
domény/motivy proteiny obsahu;ji?

SAMOSTATNY PROJEKT
Analyzujte sviij protein pomoci databaze InterPro.


http://www.ebi.ac.uk/Tools/pfa/iprscan/

