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Z.akladni vlastnosti proteinu

Ukol 1
Pomoci aplikace ProtParam urcete zakladni fyzikalné-chemické parametry proteinu:

PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVV
ADGCFTYSSKVPESTGRMPFTLVATIDVGSGVTEFVKGQWKSVRGSAMHIDSYASLSAIWGTAAPSSQG
SGNQGAETGGTGAGNIGGGGERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQ
DONLGTKVLDSGNGRVRVIVMANGRPSRLGSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFL

Ukol 2
Molekulovd hmotnost zkoumaného proteinu byla pomoci SDS-PAGE stanovena
na cca 30 kDa. Ov¢ite, zda se jedna o Vas protein:

SKEPLRPRCRPINATLAVEKEGCPVCITVNTTICAGYCPTMTRVLQGVLPALPQVVCNYRDVRFESIR
LPGCPRGVNPVVSYAVALSCQCALCRRSTTDCGGPKDHPLTCDDPRFQDSSSSKAPPPSLPSPSRLPG
PSDTPILPQ

Pokuste se vysvétlit mozné nesrovnalosti.

Ukol 3

Student s vyuzitim ProtParam vypocital molekulovou hmotnost svych proteini na 69,9 a
12,7 kDa. Pti gelové chromatografii ale urcil molekulovou hmotnost na 33 a 51 kDa! Ovéite
jeho vypocet a zkuste najit vysvétleni, kdyZ je experimentalné prokdzano, Ze tyto proteiny
nepodléhaji PTM.

Protein 1:
CCGACGGAGTTCCTGTACACGAGCAAGATAGCGGCGATAAGCTGGGCGGCGACGGGGGGGAGGCAGCAGAGGGTG
TACTTCCAGGACCTGAACGGGAAGATAAGGGAGGCGCAGAGGGGGGGGGACAACCCGTGGACGGGGGGGAGCAGC
CAGAACGTGATAGGGGAGGCGAAGCTGTTCAGCCCGCTGGCGGCGGTGACGTGGAAGAGCGCGCAGGGGATACAG
ATAAGGGTGTACTGCGTGAACAAGGACAACATACTGAGCGAGTTCGTGTACGACGGGAGCAAGTGGATAACGGGG
CAGCTGGGGAGCGTGGGGGTGAAGGTGGGGAGCAACAGCAAGCTGGCGGCGCTGCAGTGGGGGGGGAGCGAGAGC
GCGCCGCCGAACATAAGGGTGTACTACCAGAAGAGCAACGGGAGCGGGAGCAGCATACACGAGTACGTGTGGAGC
GGGAAGTGGACGGCGGGGGCGAGCTTCGGGAGCACGGTGCCGGGGACGGGGATAGGGGCGACGGCGATAGGGCCG
GGGAGGCTGAGGATATACTACCAGGCGACGGACAACAAGATAAGGGAGCACTGCTGGGACAGCAACAGCTGGTAC
GTGGGGGGGTTCAGCGCGAGCGCGAGCGCGGGGGTGAGCATAGCGGCGATAAGCTGGGGGAGCACGCCGAACATA
AGGGTGTACTGGCAGAAGGGGAGGGAGGAGCTGTACGAGGCGGCGTACGGGGGGAGCTGGAACACGCCGGGGCAG
ATAAAGGACGCGAGCAGGCCGACGCCGAGCCTGCCGGACACGTTCATAGCGGCGAACAGCAGCGGGAACATAGAC
ATAAGCGTGTTCTTCCAGGCGAGCGGGGTGAGCCTGCAGCAGTGGCAGTGGATAAGCGGGAAGGGGTGGAGCATA
GGGGCGGTGGTGCCGACGGGGACGCCGGCGGGGTGG

Protein 2:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTI
PVNTGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS
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Ukol 4

Student pracuje se smési tii proteint. Ve standardnim pufru (20 mM Tris/HCI, 150 mM NacCl,
pH 7,5) pozoroval vznik srazeniny! Zkuste ODHADNOUT, jestli dochazi ke srazeni vSech
proteind nebo pouze nékterého z nich a zoufalému studentovi pomozte najit fesen.

Protein 1:
PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVVADGCFTY
SSKVPESTGRMPFTLVATIDVGSGVTFVKGQWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGAETGGTGAG
NIGGGGERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDONLGTKVLDSGNGRVRVIVM
ANGRPSRLGSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFLNWPLG

Protein 2:
GLSDGACWQLVLNVWGKVEADICPGHGQEVLILLFKGHPETLEKFDKCFKHLKCSEDEMKASEDLKKHGATVLTA
CLGGILKKKCGHHEAECIKPLAQDSHATKHKISPVCKYLCEFRISECRCIQIVLQCSKHPGDFGCADAQGAMNKA
LELFRCKDMASNYKELGFQG

Protein 3:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTI
PVNTGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

Ukol 5
Student potfeboval pro nésledné experimenty imobilizovat 3 proteiny na nosi¢
(karboxymethylovany dextran). Nechtélo se mu ptat se na radu kolegt a tak proteiny rozpustil
v doporuc¢ovaném komercnim pufru (10 mM octan sodny, pH 5,0) a provedl imobilizace.
U proteind 1 a 3 byla Gspésnd, u proteinu 2 naprosto selhala. ,,Pro¢?*, pta se (opét) zoufaly
student.

Protein 1:
PTEFLYTSKIAAISWAATGGRQQRVYFQODLNGKIREAQRGGDNPWTGGSSQONVIGEAKLFSPLAAVTWKSAQGIQ
IRVYCVNKDNILSEFVYDGSKWITGQLGSVGVKVGSNSKLAALQWGGSESAPPNIRVYYQKSNGSGSSIHEYVWS
GKWTAGASFGSTVPGTGIGATAIGPGRLRIYYQATDNKIREHCWDSNSWYVGGFSASASAGVSIAAISWGSTPNI
RVYWQKGREELYEAAYGGSWNTPGQIKDASRPTPSLPDTFIAANSSGNIDISVFFQASGVSLOOWOWISGKGWSI
GAVVPTGTPAGW

Protein 2:
ATQGVFTLPANTFGVTAEFANESSGTQTVNVLVNNETAATFSGQSTNNAVIGTQVENSGSSGKVQVQVSVNGRPS
DLVSAQVILTNELNFALVGSEDDGTDNDYNDAVVVINWPLG

Protein 3:
SSVQTAATSWGTVPSIRVYTANNGKITERCWDGKGWYTGAFNEPGDNVSVTSWLVGSATIHIRVYASTGTTTTEWC
WDGNGWTKGAYTATN

Ukol 6

Student experimentalné urcil extinkéni koeficienty ti¥i proteinti pii 280 nm. A potom si
rozhazel Spatné popsané vysledky a nevi, ktery koeficient patii ke kterému proteinu...
Pomozte mu pfifadit jednotlivé koeficienty ke spravnym proteinim. Ptredpokladejte, Ze
student uz ¢eké pred kancelati vedouciho a nemuize pouzit pocitac.

Protein 1:
AQQGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSDL
VSSQLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG
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Protein 2:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTI
PVNTGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

Protein 3:
SSVQTAATSWGTVPSIRVYTANNGKITERCWDGKGWY TGAFNEPGDNVSVTSWLVGSAIHIRVYASTGTTTTEWC
WDGNGWTKGAYTATN

Urcené koeficienty jsou: 45 687, 7105, 27 860 M-1 cm-1.

Ukol 7
Stejna situace. Ale nyni pfedpokladejte, ze student ma internet v mobilu. (A Ze je piili$
nervozni a nedokaze to odhadnout. Coz je rychlejsi.)

Ukol 8
Predikujte in vivo half-life nasledujicich proteinti:

Protein 1:
MAQQGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSD
LVSSQLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG

Protein 2:
MDRNGNFSLPPNTAFKAIFYANAADRQDLKLFIDDAPEPAATFVGNSEDGVRLFTLNSKGGKIRIEASANGRQSA
TDARLAPLSAGDTVWLGWLGAEDGADADYNDGIVILQWPIT

Protein 3:
MERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDQNLGTKVLDSGNGRYV
RVIVMANGRPSRLGSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFLNWPLG

Ukol 9

Student se ma rozhodnout, se kterymi proteiny bude pracovat pfisti dva roky v ramci
diplomové prace. Poucen predchozimi chybami se chce poradit se svymi kolegy (s Vami).
Vyberte mu dva proteiny!

Protein 1:
SDVDIEAQDAGQTLVQVISIPSGETWVAIQLPSQYRYFDFVFENVSPTSSGSVLVAQMAPQSGGVYGSNYSGSGW
GNDLGGGGFYGYSEAKWMCLWPANRSGPSSKTGLYGTCKLMNLNQSSAVPSVTSNLFAPTAYKNEPGYANVGGCC
QOKIRGLASSIQFAFALAGGNVPONTDTEFNGGTIKVYGWN

Protein 2:
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSPGDQLHLRETALALRAEVSVL
FIRFALKDAGIVAPIELEVRDAATAVPDADDLLHPSCRPLKDHYWRSDVLAAGATTCTADFAVCDRDGTVSGYFR
WETSIEIAGSQPDTKQPGFKPSS

Protein 3:
PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVVADGCFTY
SSKVPESTGRMPFTLVATIDVGSGVTFVKGOWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGAETGGTGAG
NIGGGG

Protein 4:
ADSQTSSNRAGEFSIPPNTDFRAIFFANAAEQQHIKLFIGDSQEPAAYHKLTTRDGPREATLNSGNGKIRFEVSV
NGKPSATDARLAPINGKKSDGSPFTVNFGIVVSEDGHDSDYNDGIVVLQWPIG
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Ukol 10
Porovnejte typicky membranovy a cytoplasmaticky protein:

Protein 1:
DPIALTAAVGADLLGDGRPETLWLGIGTLLMLIGTFYFIVKGWGVTDKEAREYYSITILVPGIASAAYLSMFFGI
GLTEVQVGSEMLDIYYARYADWLFTTPLLLLDLALLAKVDRVS IGTLVGVDALMIVTGLVGALSHTPLARY TWWL
FSTICMIVVLYFLATSLRAAAKERGPEVASTFNTLTALVLVLWTAYPILWIIGTEGAGVVGLGIETLLFMVLDVT
AKVGFGFILLRSRAILGDTEAPEPSAGAEASAAD

Protein 2:
KLAVYSTKQYDKKYLQQVNESFGFELEFFDFLLTEKTAKTANGCEAVCIFVNDDGSRPVLEELKKHGVKYIALRC
AGFNNVDLDAAKELGLKVVRVPAYDPEAVAEHAIGMMMTLNRRIHRAYQRTRDANFSLEGLTGFTMYGKTAGVIG
TGKIGVAMLHILKGFGMRLLAFDPYPSAAALELGVEYVDLPTLFSESDVISLHCPLTPENYHLLNEAAFDQMKNG
VMIVNTSRGALIDSQAAIEALKNQKIGSLGMDVYENERDLFFEDKSNDVIQDDVFRRLSACHNVLEFTGHQAFLTA
EALTSISQTTLONLSNLEKGETCPNELV

Ukol 11
Analyzujte proteiny z Ukolu 10 pomoci nastroje PSORT. Oba proteiny pochazeji z Gram
negativnich bakterii.

Ukol 12

Student ma za ukol izolovat zajimavy (pro vedouciho) protein z Gram negativni bakterie.
Po n¢kolikadennim péstovani Ctyft litri kultury se student snazil ziskat z bun€k protein (dalsi
tyden prace), ale ziskal pouze mizivé mnoZstvi... Jeho kolegyn& si mysli, ze se jedna
o membranovy protein, ktery je labilni a nevydrZi proces izolace. Ovéite jeji teorii...

Protein 1:
MKYKTVKSIPLFLLGSIVFTACSTPQSTFHLPVQTTVSAIKKDISGKTATAVKAASSSSSTTTSNDDNNQKGYFL
ETNRSTGTYDPNNSTRLIKLGESGDFHAADQNKPEEALFERLYGGIASLLNFRIIKPALTYWNTVTPSLKAIGKS
SNLITFSQDIDETELQRALANNLIVADDGNNNFWFGLKSLSFNSAKLTDNAQTOMAQKTTQAVTLKSQAQMSSTN
TKNTNKKIDLRDKITLSSTMNTQGSGDNKNPSSGLIQKLVSVENIEAEFSFVKTGFNGNEIKFGDFVTENSPTTT
QLKQVWKKKWGTELKKTNYKLQLNNFSLLLTYTPEVNKVEKGNNGDSNKGTIATPNGFSFLYPANLNETPSSSSS
YWTNVTDLTKAATDTENTNLLNDLQKSQEQVNQFVAAITQONHLDVSEAALTKKQFGSLSISDFFKAIFKENGKDT
KAKS

Ukol 13
Student ma za ukol charakterizovat a navrhnout moznou funkci proteinu z Burkholderia
cenocepacia. Pomozte mu.

Protein 1:
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSPGDQLHLRETALALRAEVSVL
FIRFALKDAGIVAPIELEVRDAATAVPDADDLLHPSCRPLKDHYWRSDVLAAGATTCTADFAVCDRDGTVSGYFR
WETSIEIAGSQPDTKQPGFKPSS

Ukol 14
Predikujte moznou lokalizaci proteinu z Homo sapiens a zkuste predikovat lokalizaci proteinu
z Vampyroteuthis infernalis, 1 kdyZ je k dispozici jen fragment proteinu.
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Protein 1:
MKWLLLLGLVALSECIMYKVPLIRKKSLRRTLSERGLLKDFLKKHNLNPARKYFPQWEAPTLVDEQPLENYLDME
YFGTIGIGTPAQDFTVVFDTGSSNLWVPSVYCSSLACTNHNRFNPEDSSTYQSTSETVSITYGTGSMTGILGYDT
VQVGGISDTNQIFGLSETEPGSFLYYAPFDGILGLAYPSISSSGATPVFDNIWNQGLVSQDLFSVYLSADDQSGS
VVIFGGIDSSYYTGSLNWVPVTVEGYWQITVDSITMNGEAIACAEGCQAIVDTGTSLLTGPTSPIANIQSDIGAS
ENSDGDMVVSCSAISSLPDIVFTINGVQYPVPPSAYILQSEGSCISGFQGMNLPTESGELWILGDVFIRQYFTVF
DRANNQVGLAPVA

Protein 2:
RKSTGGKAPRKQLATKAARKSAPATGGVKKPHRYRPGTVALREIRRYQKSTELLIRKLPFQRLVREIAQDFKTDL
RFQSSAVMALQEASEAYLVGLFEDTNLCAIHAKR

Ukol 15
Pouzijte BLAST a pokuste se bliZe urcit funkci proteinu z Vampyroteuthis infernalis.



