BIOINFORMATIKA V PRAXI — ZAVERECNY TEST JARO 2014

Jméno a pfijmeni: Datum:
uco: Varianta: [A |
Studijni obor:

MATERIALY A POMUCKY

Pfi vypracovani testu jsou povoleny jakékoliv vlastni materidly a pomucky, zejména diive
vypracované protokoly a internetové stranky. Zakdzana je komunikace s dal$imi osobami
(osobni, telefonem, elektronicka,...), vyjma zkousejicich a dozoru pfi testu.

OTAZKA 1

Analyzujte ¢ast genomu Pseudomonas aeruginosa. Identifikujte potencialni geny (uved’te
ty nejpravdépodobnéjSi, rovnéZ uved’te Cteci ramec a délku potencidlniho genu) a
urcete, které proteiny mohou byt témito geny kodovany.

CGTGCATGGGACATTCTGTTGCAGGCGTCTGCCTGGAAGAACCCGCGGTACTGACCGCCTTTCCGTCGCTGCTGC
ACCCGCAGGACCCGCCGCAACAGAGGGACCGAATACTCTTCGTCACCGCCGAGCTCAGCGACTTCGTCAAGGTCG
GCGGGCTCGGCGACTTTTCCGCCGCCCTGCCCCGGGTGCTCAGGCGCCAGCATGCGGTACGGGTCCTGCTGCCCG
GCTACCGCCAGGTGCTGGAGCGCTGCAGTGACCTGCGAATCCTCGGCAGCCTGCCGGGCCGCGCGGCGATCCCGC
CGTGCGAGATCGGCCTGGTGACCCTCGACGACGGCCTGGAGGTGATGCTGGTGCTCTGCCCGTTGCTCTACGAGC
GCGAGGGCACCCCCTACATGGACGACCAGGGCAACGACTGGGCTGACAACCACCTGCGCTTCGCCCGCCTCTGCC
TGGCCGCCGCCGAGATCGCCGGCGGTCACGGCGCCCAGGGCTGGCAGCCGGGCCTGGTGCACGCCAACGACTGGC
CGTCGGCGCTGACCCCGGCCTACATGGCCTGGAACGGTGTGCGCACGCCGAGCCTGTTCACCATCCACAACCTCG
CCTACCAGGGCCTCTGCGACCTGCAGTGCAGCGCCGAACTGGGCCTGCCCGACGAAGCGCTCAGCCCCGAGAGCA
TGGAGTTCCACGGGCGCCTGTCGTTCCTCAAGGCGGGCATCGCCCATGCCCATCACATCACCACGGTGAGCGAGA
CCTACGCGCAGGAGATCACCACCCCGGAATACGGCTGCGGCCTGCACGGCATCCTCAAGTGCAAGGTCGAGAAGC
GCCAGCTCAGCGGCATCGTCAACGGTATCGATGACAGCTGGCAGCCGCATTGCGATCCGCACCTGGTGGCCGGCT
TCAGCGCCCGCCAATGGGCCGGCAAGCGCGCCAACACACGCTATGTCGAGGAGCGTTTCGGCCTCGAGCCGGGCA
AGGGGCCGCTGTTCGCGGTGGTCTCGCGGCTGGTGCAGCAAAAGGGTATCGACCTGACCCTGGAGATCAGCGACG
CCCTGCTCCAGGCCGGTGGCCGGCTGGTCAGCATCGGGCGCGGTGAACCGTCGCTGGAGAAGGCCATGCTCGATC
TCTCGCGGCGTCATCCGGGCCAGGTCGGCGTGCACATCGGCTTCGACGAGACCGACGCGCGGCGCATCTATGCCG
GCAGCGACTTCCTGCTCATGCCATCGCGCTACGAGCCTTGCGGCCTGAGCCAGCTCTACGCGCAATGCTTCGGCT
CGCTGCCGATCGCCCGTTGCACCGGCGGGCTCGCCGACACCATCGTCGACGGCGTCACCGGCTTCCTGTTCCGCG
AGGAAACCGCGCAGAGCTATCTGGATGCGGTGCTGCGCGCGATCAACGTCTACCATTGCCCCGCTCTGCTCAATG
CCATGCGCTGCAAGGCGATGGCCGCGCCGATGTTCTGGCGCGACTCGGTGGAACCCTACAACCGCCTCTACCGGC
GCCTGCTGAGGAATACCGCGCCGGCCTGGCGCGGEGEGTGCGCCCGTGA

OTAZKA 2
Pomoci programu ClustalW2 proved’te multiple alignment nasledujicich sekvenci a
priloZte jeho vystup. Urcete 2 navzajem nejpodobnéjsi sekvence.

Sekvence 1
KCRIIREFPDIVFKGLTLVQVSQKFGKAGFEDVKKVTEEIVHLNEDCCKGDAVECMMERMEATDHICEAK
DKLSSKLADCCAKSILERTPCLLALPNDESDLSKELKNYYEDERVCENYKKDKLLFLAHFTHDYARSHORE
SSPQSCLRVSKGFEGLLEKCCASENHAECLKQAPILLEAALKEIEELRKQONCGALQLLGFRDYNIQLLFR
YFFKMPQVTAPTLVELAGRMTKVAVYCCGLAENKQQTCAEEKLDILLGEMCEKEKHTFVNDNVRHCCVDS
YANRRKCFTDLQRYPNYVAPKWDESKLHFNEDLCKGSEDDQIKKKLEVLVE YMKMKPDCGPEKLKEVVEA
FRKIDIKCCAAEDHQKCFDDEKAGLLQIIEAH

Sekvence 2



MMSSKIQPAVPKKSKKSSKQEELICKTKIKGDGOQDERVKEKAVQSRLETNNDTVRAKFTFIDLFAGIGGE
RIAMONLGGECVESSEWDEKAKQTYEANFGEVPEGDITLEETKQCIPEQEFDVLCAGEFPCQAFSIAGRRGG
FEDTRGTLFFDVAEI IRRHRPKAFFLENVKGLTNHDRGRTLOQTILNTLREDLGYEFVPEPEIVNAKDFGVP
ONRERIFIVGFRGDTDIKYFEYPEPTGIQTAFRDIREKDTVPTKYYLSTQYIDTLRKHKQRHEEKGNGEG
YEIISDDGIANAIVVGGMGRERNLVIDKRITDETPTTNIKGEVNREGIRKMTPREWARLOQGFPETFKIPV
ADASAYKQFGNSVAVPAVQAVAGQVLIRLGWRDA

Sekvence 3
MEDAKNIKKGPAPFYPLEDGTAGEQLHKAMKRYALVPGTIAFTDAHIEVNITYAEYFEMSVRLAEAMKRY
GLNTNHRIVVCSENSLQFFMPVLGALFIGVAVAPANDIYNERELLNSMNISQPTVVFVSKKGLOKILNVQ
KKLPIIQKIIIMDSKTDYQGFQSMYTFVTSHLPPGFNEYDFVPESFDRDKTIALIMNSSGSTGLPKGVAL
PHRTACVRFSHARDPIFGNQIIPDTAILSVVPFHHGFGMFTTLGYLICGFRVVLMYRFEEELFLRSLODY
KIQSALLVPTLFSFFAKSTLIDKYDLSNLHEIASGGAPLSKEVGEAVAKRFHLPGIRQGYGLTETTSAIL
ITPEGDDKPGAVGKVVPFFEAKVVDLDTGKTLGVNQRGELCVRGPMIMSGYVNNPEATNALIDKDGWLHS
GDIAYWDEDEHFFIVDRLKSLIKYKGYQVAPAELESILLQHPNIFDAGVAGLPDDDAGELPAAVVVLEHG
KTMTEKEIVDYVASQVTTAKKLRGGVVFVDEVPKGLTGKLDARKIREILIKAKKGGKSKL

Sekvence 4
KWEKHSCGFLKSFGERAFQANKLVQLSQKFPKAPFEEIHKVVLTATKLOKECCHGDMIECLDDRVEVMAY
ICSKQAVFSSKIKDCCEKPIVDREVCILQADLDEKPADLPSIAGQYIESTEVCKHYEEGKDVFLAHFVYE
YSRRHPEFSSOMLLRTGKGYQDTLDKCCKTENPPECYGKAGEELARHIQESQEILKTHCSFYTSQGKDPF
QKMVLVRYTKKMPQLPAEELIEISKKLTGVGVKCCPLSEDKRLSCSEKHLSMVLFEICRQHEASPVNNHV
THCCTDSYSEMRPCFTKLGVDDSYVPPEFCPSTFLFDEQLCTAPEEARLKKQLTFLVKLIQLKPQIEDEQ
LKKLVTDYHAMEEKCCQAENKQECFSTEGEKLTQEGKALLGVQLNVPGLQ

OTAZKA 3
Urcete teoreticky isoelektrickv bod a extinéni koeficient nasledujiciho proteinu
(predpokladejte, Ze Zadny cystein netvori disulfidické miustky). Nezapomeiite uvést
jednotky!:

MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPKVKAHGKKVLGAFSDG
LAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFGKEFTPPVQOAAYQKVVAGVANALAHKYH

Nepovinnda otazka za bonusové body (uplatitelné u kolokvia):
Mohli byste protein 7 predchazejici ulohy beze strachu ochutnat? (Predpoklada se, Ze mdte
pud sebezdachovy...) Odpovéd’ zduvodnéte.

OTAZKA 4
Identifikujte a vyznacte v nasledujici sekvenci $tépici misto pro dany restrikéni enzym a
navrhnéte jiny enzym, ktery toto misto rovnéz rozpoznava a §tépi stejnym zpiisobem.

Enzym: Xma I

Sekvence:

GCCGCCGCCCATCAGCTGAGACCGGCTGCGCCAGGCAGTGGGCCCCAGGGTGACAGCGGCTGGAGGTGGC
CGAGGAAGCCGGCGAGGTCAGGGTAAGAGGAGACTGCAGAGGCGGGGGAGAGGGGGGCGGGAGGGACACC
TCAGAACTGCAGCTCGCTAGTGGTTGCTTTGGGGTGCGCAGAGCGGGGCTCCCCAGGGCGCAGGGCCGGC
GCCTCCCTCTCGGGCTCCCACGCCCCGCTCCGGACTCCGGGACGCGACGTGCGAGCACCGGGGCGCGCGG
CAATGGAGCCTTGGGGACCGGATACTACCGCCAGATCCTGGCAGGCTACGACCGTGTTCCCATTCTCTGT



CAACTTCTCCTCCGAAGAACAGAAAGGGAAACGCGATGGGCCCTGGTCATCTGGCCACAGGTGACTCCTA
GAAATCCACATAGCCTACCTGCATCTGATGAAATCAGCCAGCCAGCCAACCAGCCATGTCTTACACTCCG
GGGATTGGTGGGGACTCTGCGCAGCTAGCACAACGCATCTCCTCTAACATCCAAAAGATCACACAATGCT
CCGTGGAAATACAAAGGACTCTGAATCAACTTGGAACACCTCAAGACTCACCGGAACTGAGGCAACAGCT
GCAGCAGAAGCAGCAGTATACTAACCAACTTGCGAAAGAAACCGATAAGTACATTAAAGAGTTTGGCTCT
CTGCCCACCACCCCCAGTGAGCAGCGTCAGAGAAAGATACAGAAAGACCGATTAGTGGCAGAGTTCACCA
CATCGCTGACAAACTTCCAGAAGGCCCAGAGGCAGGCTGCTGAGAGAGAGAAAGAGTTCGTTGCTCGAGT
GCGAGCCAGCTCCAGGGTATCGGGTGGTTTTCCTGAAGACAGCTCAAAAGAAAAGAATCTTGTATCCTGG
GAAAGCCAAACACAGCCTCAAGTGCAGGTCCAAGATGAAGAAATCACAGAGGATGACCTCCGACTCATTC
ATGAGAGAGAGTCTTCAATCAGGCAGCTGGAAGCTGATATTATGGACATTAATGAAATATTTAAAGACTT
GGGGATGATGATTCATGAACAAGGCGATATGATTGACAGCATAGAAGCCAATGTAGAAAGTGCGGAAGTT
CACGTTCAACAGGCAAACCAGCAGCTGTCAAGAGCGGCAGACTATCAGCGCAAATCCAGGAAAACTCTCT
GCATTATCATTTTTATCCTCGTGGTCGGAATCGTGATCATCTGTCTCATCGTATGGGGACTGAAAGGCTG
AGCCCCGAGGGCGTGGACGACTGCATGATGCTGTCTGAGCGATGCAGGCAGATTCTTGCGATCACTTTCT
CTTATCGTTATCTTGAGGCTGTTGTGTAAAATGATGGTTCCATACTTTGCCATTTTTACTAGGGTGGGGG
GATTCTTTTTGGATTCAGTCTGATATTTTCTAATACCCAAGGCTTTTCTAAACACCCGGGCTGGCACAGC
TTCCCTGCTTTTTAGTTCAACAACTGTTAGGTTTTGCTCACGTTGTATATGCCTTTCATTTGTAATTTAT
TTATTGTAACTTTTTGACTGAGTTTTGGGAATTATTTGATTGGCGTGTATACTCTGCCTGCACCTCTGTA
ACTGTGTAACATGTGTAACATGATTGCATTATCTTATTTAAAAAGAAAGCCCAAGTTTAAATTTCATTTG
TCCAGTAAATGTTCTCAATAGGAAACCCTTAACATAACTGTTTGTGGGATGTTTTATCCGCTGTGGTCCA
CAGCAGTGCAGATCGTTATTGCTCTTTCATTATTGGATTGTTGTTTTCGTCTCTGAATAAAATCAGTGAA
TCTTTTCCTGATGTGTATGTATATATGCATTTGCTGTGGATTACCTAGTAAAGACAGTAAGGATAGGTTG
TTTTTAACATTATGGACTGTTTAATCCAATGCATACTAAAGAAAGCTTAGTTACTGTATTGTTCAGTGAA
AGTTGGAGGAAGTGGCTGAAAGGTCCATACCTGCATCTATTCTGTTCAGATGCTAAAGATTCCAGTCTCT
TACTGCACTGAACCACTTTCACCATATGGTCTGGCTTTGTGGCCATTATACCTTCCCTCGTGCGCCATGG
AACACTTCTTAGGCCTGTATCTTTGGGTCCTGTCTTCACAAAGTAATGTTCCCATAGTTACAGATTTGGG
ATTTCATTTTATATTTAGTTTTTGACACTTAAGTTTTAGAGTTTATTTAGATGCCATTTTTTTATTATTC
TTCATTCAAATAGGAATCAGACGTCTGCCAATGAACACACTTGTCTTTTTTGAATCAATGTTTTAATGCA
CTAATATGAATGCTGTAAGAGGGGTTATCTTAGTTTATCATTTGTGTTTTATAATGTTCTTACACAGCAG
TTTGCTAATGATGGCACTGTTTAATGTGGCTCTGAAACCTTTAAATGGGAACAAGTGAAATATTAACAAA
ATAATTGTATCTTTGCAAGCAGAATAAAGATGATTCTGGAGATGTCTGCT

Enzym rozpoznavajici stejné misto:
OTAZKA 5

Uved’te zakladni charakteristiku nasledujicich primertu. Nezapomeiite uvést jednotky.
Na zikladé parametri oznacte primer vhodnéjsi pro dalsi praci.

Primer A B

Sekvence GACTGGTATACCCTAGGCGTA CTCAGACCAATCATTCGGTTAC

Délka

T

GC [%]

Dimer
(obr. a
volna
energie)

Vlasenka
(obr. a
volna
energie)

Vhodnéjsi primer:



OTAZKA 6
Predikujte lokalizaci nasledujicich proteini ze Staphylococcus aureus v buiice.
Ke kaZzdému proteinu uved’te pouze jednu (NEJPRAVDEPODOBNEJSI) mozZnost.

Protein 1
MKALLLKTSVWLVLLFSVMGLWQVSNAAEQYTPIKAHVVTTIDKATTDKQQVTPTKEAAHQFGEEAATNVSASAQ
GTADEINNKVTSNAFSNKPSTAVSTKVNETHDVDTQQASTQKPTQSATFTLSNAKTASLSPRMFAANVPQTTTHK
ILHTNDIHGRLAEEKGRVIGMAKLKTIKEQEKPDLMLDAGDAFQGLPLSNQSKGEEMAKAMNAVGYDAMAVGNHE
FDFGYDQLKKLEGMLDFPMLSTNVYKDGKRAFKPSTIVTKNGIRYGIIGVTTPETKTKTRPEGIKGVEFRDPLQS
VTAEMMRIYKDVDTFVVISHLGIDPSTQETWRGDYLVKQLSONPQLKKRITVIDGHSHTVLONGQIYNNDALAQT
GTALANIGKVTFNYRNGEVSNIKPSLINVKDVENVTPNKALAEQINQADQTFRAQTAEVIIPNNTIDFKGERDDV
RTRETNLGNAIADAMEAYGVKNFSKKTDFAVINGGGIRASIAKGKVTRYDLISVLPFGNTIAQIDVKGSDVWTAF
EHSLGAPTTQKDGKTVLTANGGLLHISDSIRVYYDMNKPSGKRINAIQILNKETGKFENIDLKRVYHVTMNDFTA
SGGDGYSMFGGPREEGISLDOVLASYLKTANIAKYDTTEPQRMLLGKPAVSEQPAKGQQGSKGSESGKDVQPIGD
DKAMNPAKQPATGKVVLLPTHRGTVSSGTEGSGRTLEGATVSSKSGNQLVRMSVPKGSAHEKQLPKTGTNQSSSP
AAMFVLVAGIGLIATVRRRKAS

Protein 2
MKCLIRFILVLGLLISSAMVYINPAAYAEQDQKWEKIKERGELRVGLSADYAPMEFEHTVNGKTEYAGVDIDLAK
KIAKDNNLKLKIVNMSFDSLLGALKTGKIDIIISGMTSTPERKKQVDFSDSYMMTKNIMLVKKDKVNDYKDIKDE
NNKKVGAQKGTEQEKIAQTEIENASITSLSRLPDVILALKSGKVEGVVVEKPVAEAYLKQONPKLGISNVKFNEEE
KDTVIAVPKDSPKLLSQINKTIKEVKDKGLIDKYMTNAANAMNDDSGFISKYGSFFLKGIKITILISLIGVALGS
ILGAFVALMKLSKIKIISWIASIYIEILRGTPMLVQVFIVFFGITAALGLDISALVCGTIALVINSSAYIAEIIR
AGINAVDKGOMEAARSLGLNYRQTMKSVIMPQAIKNILPALGNEFVILIKESSIVSTIGVGE IMFNAQVVQGISE
DPFTPLLVAAALYFVLTFVLTRIMNMIEGRLNASD



