BIOINFORMATIKA V PRAXI — ZAVERECNY TEST JARO 2011

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

MATERIALY A POMUCKY

Pti 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 Listeria monocytogenes. Identifikujte potencialni geny (uved’te Cteci
ramec a délku potencidlniho genu) a urcete, které proteiny mohou byt témito geny kdédovany.

Sekvence
TGCCAGGAATGAACGCTAAAAGATGGGTTGCACTAGGGATTGTTTTTGCACTTTTGATAGTTAGTGCGTTAGCAA
AGTTTACTTCAAGTCAAATCGCTTCAACGGAAGAGAGTAGTCCGACATTTGTCGAAAGTCTATTCGCGGATACCG
GCGAACTAACCGAAACAGTAATTGAAGAAGGTGGGGATGATACAATTGCTGTATTATCTGTAGATGGTACTATTC
AAGATACGGGAGATTCTGGTTCTTTACTTGGAGGCGGGGGCTATGATCATTCATTTTTCATGCAACAATTAGAAC
AAGTGAGAAATGATGACTATATCCAAGGTGTGCTGCTGTATGTTAATTCACCAGGTGGCGGTGTTATGGAGTCCG
CGCAAATTCGTGATAAAATTCTACAAATTCAAAAAGAACGCAATATTCCATTCTATGTTTCCATGGGGAGTATGG
CAGCATCAGGTGGATATTATATTTCCGCACCAGCCGACAAAATTTTTGCAAGTAAAGAAACATTGACTGGTTCAC
TTGGGGTTATTATGCAAGGGTATGACTATAGTGAACTCATGAAAAAATTAGGTGTTTCAGATAATACCATTAAAR
GCGGCGAATATAAAGACATTATGAGCGGGACAAGACCAATGACGGAAGACGAGAAGAAAATTATGCAGTCAATGA
TTGATGATTCTTACAATGAGTTCGTTAAAGTCGTTGCAAAAGGCCGTGGAATGTCCGCAGAAAAAGTACGTAARA
TTGCAGATGGACGCATATACGACGGCCGCCAAGCAAAAGAGAACGGGTTGATTGATGAGTTTGGTTATCAAGAAG
ATGCCCTAGAAGCTTTGAAAAAAGAACAGGGGTTAGCTGATGCGACAGTCATTCAATATGATGCACCAGAAGACT
TTAGCTCGTTATTCTCTGTAGCTGCACAAAAAATCTCTGGTCAAAATGCAGATATTTCCCAACTAATCAAATTAA
CTGGCACACTTAAAGCGCCAAGAATGATGTATTTATATGGAGAATAATTTGCGACGTGCATGCGTC

OTAZKA 2
Proved’te multiple alignment nésledujicich sekvenci a pfiloZte jeho vystup. Urcete 2 navzajem
nejpodobnéjsi sekvence.

Sekvence 1
MESPVRLSLLYVVLASLLLPGRSVFINRERANNVLOQRIRRANSFFEEIKKGNLERECVEEICSFEEAREVFEDNE
KTTEFWNKYEDGDQCESSPCONQGECRDGLGSYTCTCTEGFEGKNCELFVRKLCSLDNGDCDQFCREEQNSVVCS
CAKGYFLGNDGKSCLSTAPFPCGKTNKGRAKRSVALNTSNSEPDPEDLMPDADILYPTESPSELLNLNKTEPEAN
SDDVIRIVGGQECKRGECPWQALLFSDEETDGFCGGTILNEFYILTAAHCLHQAKRFKVRVGDLNTEQEDGGEMV
HEVDMI IKHNKFQRDTYDFDIAMLRLKTPITFRENVAPACLPQKDWAEATLMTQKTGIVSGFGRTHEKGRQSKVL
KMMEVPYVDRNTCRLSTSFSITONMFCAGYDAKQEDACQGDSGGPHVTRFKDTYFVTGIVSWGEGCARKGKYGIY
TKVTAFLKWIDRSMKARVGPTSETPRLTHPPY

Sekvence 2

MAHVRGLQLPGCLALAALCSLVHSQHVFLAPQQOARSLLORVRRANTFLEEVRKGNLERECVEETCSYEEAFEALE
SSTATDVEWAKYTACETARTPRDKLAACLEGNCAEGLGTNYRGHVNITRSGIECQLWRSRYPHKPEINSTTHPGA
DLQENFCRNPDSSTTGPWCYTTDPTVRRQECSIPVCGQDQVTVAMTPRSEGSSVNLSPPLEQCVPDRGOQYQGRL
AVTTHGLPCLAWASAQAKAL SKHQDFNSAVQLVENFCRNPDGDEEGVWCYVAGKPGDFGYCDLNYCEEAVEEETG
DGLDEDSDRAIEGRTATSEYQTFFNPRTFGSGEADCGLRPLFEKKSLEDKTERELLESYIDGRIVEGSDAEIGMS
PWQVMLFRKSPQELLCGASLISDRWVLTAAHCLLYPPWDKNFTENDLLVRIGKHSRTRYERNIEKISMLEKIYIH



PRYNWRENLDRDIALMKLKKPVAFSDYIHPVCLPDRETAASLLOAGYKGRVTGWGNLKETWTANVGKGQPSVLQV
VNLPIVERPVCKDSTRIRITDNMECAGKLOA

Sekvence 3
IVGGKDCPKGECPWQVLLLVNGAQLCGGTLINT IWVVSAAHCFDKIKNWRNL IAVLGEHDLSEHDGDEQSRRVAQ
VIIPSTYVPGTTNHDIALLRLHQPVVLTDHVVPLCLPERTFSERTLAFVRFSLVSGWGQLLDRGATALVLQVLNV
PRLMTQDCLQQSRKVGDSPNITEYMFCAGYSDGSKDSCKGDSGGPHATHYRGTWYLTGIVSWGQGCATVGHFGVY
TRVSQYIEWLQOKLMRSEPRPGVLLRAPFP

Sekvence 4
MTASSTTLAQAAEALEAHRLEEAHGLVRAALAAHPHDAEAWRLLGCVARAGGKAEEAEQAFRRATQLAPRHALAH
ADLCGLLSDLDRAGEAIALLDRAAASHNQPAQNPPVWTLSLKAATWMAERRPHDALPALEALVRQAPHAPVPWIN
LAEALQALGHLDRAVGAYRHALAIDPYCAPAWLGLANLRVIRLEPADVAVIKTALGRATSDLARVOLGYALGKAL
GDQAAYEESFRHFERANALRGALTPHDPQALDHFAQAMERIAPAPSRESGRDGPIFIVGMPRSGSTLVEQILACH
PQVEALGELFELQATAKRIESAPEALPAAISRLTAEESARFGDHYLRSIQRYRRTGRPFFTDKMPANWQLVPLIR
QILPNARIVDVRRDPAPCCLSAFMTYFNRRTPFPANLPDLTRYYDTCRGLMDAMRRAHPAHVHLLRYEALTIAQPK
GEVRRLLDFLRLDFDPACLRPHDSARPIFTPSAQQVRKPMGNKGFEGWRNYERWFRHANGA

OTAZKA 3

Urcete teoreticky isoelektricky bod a extinéni koeficient nésledujiciho proteinu
(ptedpokladejte, ze vSechny cysteiny tvoii disulfidické mistky). Nezapomeiite uvést
jednotky!:

Protein
MHPGLWLLLVTLCLTEELAAAGEKSYGKPCGGQDCSGSCQCFPEKGARGRPGPIGIQGPTGPQGEFTGSTG
LSGLKGERGFPGLLGPYGPKGDKGPMGVPGFLGINGIPGHPGQPGPRGPPGLDGCNGTQGAVGFPGPDGY
PGLLGPPGLPGQKGSKGDPVLAPGSFKGMKGDPGLPGLDGITGPQGAPGFPGAVGPAGPPGLQGPPGPPG
PLGPDGNMGLGFQGEKGVKGDVGLPGPAGPPPSTGELEFMGFPKGKKGSKGEPGPKGFPGISGPPGFPGL
GTTGEKGEKGEKGIPGLPGPRGPMGSEGVQGPPGQQGKKGTLGFPGLNGFQGIEGQOKGDIGLPGPDVFEFID
IDGAVISGNPGDPGVPGLPGLKGDEGIQGLRGPSGVPGLPALSGVPGALGPQGFPGLKGDQGNPGRITIG
AAGLPGRDGLPGPPGPPGPPSPEFETETLHNKESGFPGLRGEQGPKGNLGLKGIKGDSGFCACDGGVPNT
GPPGEPGPPGPWGLIGLPGLKGARGDRGSGGAQGPAGAPGLVGPLGPSGPKGKKGEPILSTIQGMPGDRG
DSGSQGFRGVIGEPGKDGVPGLPGLPGLPGDGGQGFPGEKGLPGLPGEKGHPGPPGLPGNGLPGLPGPRG
LPGDKGKDGLPGQQGLPGSKGITLPCIIPGSYGPSGFPGTPGFPGPKGSRGLPGTPGOPGSSGSKGEPGS
PGLVHLPELPGFPGPRGEKGLPGFPGLPGKDGLPGMIGSPGLPGSKGATGDIFGAENGAPGEQGLQGLTG
HKGFLGDSGLPGLKGVHGKPGLLGPKGERGSPGTPGQVGQOPGTPGSSGPYGIKGKSGLPGAPGFPGISGH
PGKKGTRGKKGPPGSIVKKGLPGLKGLPGNPGLVGLKGSPGSPGVAGLPALSGPKGEKGSVGFVGFPGIP
GLPGISGTRGLKGIPGSTGKMGPSGRAGTPGEKGDRGNPGPVGIPSPRRPMSNLWLKGDKGSQGSAGSNG
FPGPRGDKGEAGRPGPPGLPGAPGLPGIIKGVSGKPGPPGFMGIRGLPGLKGSSGITGFPGMPGESGSQG
IRGSPGLPGASGLPGLKGDNGQTVEISGSPGPKGQPGESGFKGTKGRDGLIGNIGFPGNKGEDGKVGVSG
DVGLPGAPGFPGVAGMRGEPGLPGSSGHQGAIGPLGSPGLIGPKGFPGFPGLHGLNGLPGTKGTHGTPGP
SITGVPGPAGLPGPKGEKGYPGIGIGAPGKPGLRGQKGDRGFPGLQGPAGLPGAPGISLPSLIAGQPGDP
GRPGLDGERGRPGPAGPPGPPGPSSNQGDTGDPGFPGIPGFSGLPGELGLKGMRGE PGFMGTPGKVGPPG
DPGFPGMKGKAGARGSSGLQOGDPGQTPTAEAVQVPPGPLGLPGIDGIPGLTGDPGAQGPVGLOGSKGLPG
IPGKDGPSGLPGPPGALGDPGLPGLOGPPGFEGAPGQQGPFGMPGMPGQSMRVGY TLVKHSQSEQVPPCP
IGMSQLWVGYSLLFVEGQEKAHNQDLGFAGSCLPRFSTMPFIYCNINEVCHYARRNDKSYWLSTTAPIPM
MPVSQTQIPQYISRCSVCEAPSQATIAVHSQODITIPQCPLGWRSLWIGYSFLMHTAAGAEGGGQSLVSPGS
CLEDFRATPFIECSGARGTCHYFANKYSFWLTTVEERQQFGELPVSETLKAGQLHTRVSRCQVCMKSL

Nepovinna otazka za bonusové body:
Mohli byste protein 7 predchazejici ulohy beze strachu ochutnat? (Predpoklada se, Ze mdte
pud sebezdchovy...) Odpovéd’ zditvodnéte.

OTAZKA 4



Identifikujte v nasledujici sekvenci $tépici misto pro dany restrikéni enzym a navrhnéte jiny
enzym, ktery toto misto rovnéz rozpoznava

Enzym: Eag |

Sekvence:
ATGGCCTACAGGACGGCCATCGACTCAGTATTGTCAGCAACATCCTCAATTCACCATCACACAAACGCAGCTACA
GCCGTCGTGTATAACAAGCTTGCAAGAACAGCCATGCACTTCAACTCCGTCTTTAGCGTCCTTTTGTCCTGTGGC
CTCGCAGCAGCACACATGCAGATGAGCTGGCCTTATCCCATACGCAGTCCACTTGACCCTCAGAACAGAGGATCC
GACAAGGACTATGACATGGCCAACCCCCTCAGCCCGTCTGGCTCCGACTTTCCTTGCAAGGGCTACCACAAGAAC
ACTCCCTGGCGCGCAACGGCGGAATACAACGGCCGGGCGAGTCATATAACATGACGGTGGCCGGTGCTGCAACAC
ACAGTGGAGGATCATGCCAGCTGTCTCTGAGTTACGACGATGGGAAAACCTTCAAAGTCATCAAGTCCAAGGTGG
GAGGGTGCCCGCTTGATTTCAAGTACGACTTCACGATGCCGAGCGATGTGGTCAACGGCCATGCTCTGTTTGCTT
GGTCCTGGTTTAATCTAGTGGGCAATCGTGAGATGTACATGAACTGCGCAAACGTTGAGGTGAGCGGAGGGAGCE
GCAGCAAGCAATCGTTTGAAAACAATTACCCGGATATGTTCGTGGCCAATGTTGGAAATGGCTGTTCTACGGTGG
AAGGGAAGCATACGGTGTTTGCCCATCCGGGAAAGCAGGTTACCTATGCCGGTGGGCTTGATGCGTCCTCACCTC
CATTCCCCAACTGCTCTTGAAATCACAACCAATGAATGTTACACACTTTTGTACGTGATACACATTGTGAGTATC
GGCAAGGCAGGGCCATACTGAACTCTGGCTGTTGAGTGAAATAAGGATCAGTTGATCGGGATATACATAGTACAA
ATCGGTTCACATATGGCCTACAGGACGGCCATCGACTCAGTATTGTCAGCAACATCCTCAATTCACCATCACACA
AACGCAGCTACAGCCGTCGTGTATAACAAGCTTGCAAGAACAGCCATGCACTTCAACTCCGTCTTTAGCGTCCTT
TTGTCCTGTGGCCTCGCAGCAGCACACATGCAGATGAGCTGGCCTTATCCCATACGCAGTCCACTTGACCCTCAG
AACAGAGGATCCGACAAGGACTATGACATGGCCAACCCCCTCAGCCCGTCTGGCTCCGACTTTCCTTGCAAGGGC
TACCACAAGAACACTCCCTGGCGCGCAACGGCGGAATACAACGCGGGCGAGTCATATAACATGACGGTGGCCGGT
GCTGCAACACACAGTGGAGGATCATGCCAGCTGTCTCTGAGTTACGACGATGGGAAAACCTTCAAAGTCATCAAG
TCCAAGGTGGGAGGGTGCCCGCTTGATTTCAAGTACGACTTCACGATGCCGAGCGATGTGGTCAACGGCCATGCT
CTGTTTGCTTGGTCCTGGTTTAATCTAGTGGGCAATCGTGAGATGTACATGAACTGCGCAAACGTTGAGGTGAGC
GGAGGGAGCGGCAGCAAGCAATCGTTTGAAAACAATTACCCGGATATGTTCGTGGCCAATGTTGGARATGGCTGT
TCTACGGTGGAAGGGAAGCATACGGTGTTTGCCCATCCGGGAAAGCAGGTTACCTATGCCGGTGGGCTTGATGCE
TCCTCACCTCCATTCCCCAACTGCTCTTGAAATCACAACCAATGAATGTTACACACTTTTGTACGTGATACACAT
TGTGAGTATCGGCAAGGCAGGGCCATACTGAACTCTGGCTGTTGAGTGAAATAAGGATCAGTTGATCGGGATATA
CATAGTACAAATCGGTTCACAT

Enzym rozpoznavajici stejné misto:

OTAZKA 5
Uved'te zakladni charakteristiku nasledujicich primeri.

Primer L R

Sekvence CAGTGGAGGATCATGCCAGC AGGCCATCAGTTGATCGGGATATA

Délka

T

GC [%]

Dimer
(obr.)

Vlasenka
(obr.)

OTAZKA 6
Predikujte lokalizaci nasledujicich proteinit z Candida albicans v buiice. Ke kazdému
proteinu uved’te pouze jednu (NEJPRAVDEPODOBNEJSI) moznost.

Protein 1



MROFQITILISLVVSIIRCVVADVDITSPKSGETFSGSSGSASIKITWDDSDDSDSPKSLDNAKGYTISLC
TGPTSDGDIQCLDPLVKNEATIAGKSKTVSIPONSVPNGYYYFQIYVTEFTNGGTTIHYSPRFKLTGMSGPT
ATLDVTETGSVPADQASGFDTATTADSKSETVPYTLOTGKTRYAPMOMOPGTKVTATTWSMKEPTSAVTY
YSTKAGTPNVASTITPGWSYTAESAVNYASVAPYPTYWYPASERVSKATISAATKRRRWLD

Protein 2
MAIKIGINGFGRIGRLVLRVALGRKDIEVVAVNDPFIAPDYAAYMFKYDSTHGRYKGEVTASGDDLVIDG
HKIKVFQERDPANIPWGKSGVDYVIESTGVFTKLEGAQKHIDAGAKKVIITAPSADAPMFVVGVNEDKYT
PDLKIISNASCTTNCLAPLAKVVNDTFGIEEGLMTTVHSITATQKTVDGPSHKDWRGGRTASGNIIPSST
GAAKAVGKVIPELNGKLTGMSLRVPTTDVSVVDLTVRLKKAASYEEIAQAIKKASEGPLKGVLGYTEDAV
VSTDFLGSSYSSIFDEKAGILLSPTFVKLISWYDNEYGYSTRVVDLLEHVAKASA



