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Computational structural and functional analysis of

hypothetical proteins of Staphylococcus aureus

Ramadevi Mohan & Subhashree Venugopal®

Abstract:
Genome sequencing projects has led to an explosion of large amount of gene products in which many are of hypothetical proteins

with unknown function. Analyzing and annotating the functions of hypothetical proteins is important in Staphylococcus aureus
which is a pathogenic bacterium that cause multiple types ot diseases by infecting various sites in humans and animals. In this
study, ten hypothetical proteins of Staphylococcus aureus were retrieved from NCBI and analyzed for their structural and functional
characteristics by using various bioinformatics tools and databases. The analysis revealed that some of them possessed tunctionally
important domains and families and protein-protein interacting partners which were ABC transporter ATP-binding protein,
Multiple Antibiotic Resistance (MAR) tamily, export proteins, Helix-Turn-helix domains, arsenate reductase, elongation factor,
ribosomal proteins, Cysteine protease precursor, Type-I restriction endonuclease enzyme and plasm_id recombination enzyme
which might have the same functions in hypothetical proteins. The structural prediction of those proteins and binding sites
prediction have been done which would be useful in docking studies for aiding in the drug discovery.




Sekvenace celych genomu

CAGCGGACGACAG CTCGGATGCAGCAGATCATCCGCATCCGGAACGGCGGTGGCGGCATCACGCACTTCCAGTTCG ATCGGGG CAACAATGCCGGCATCT’

CGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAACATAY
340 350 360 370 380
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GATAGCGTAATGATCGGCTGGCTGCCGCATTTCATGCTGGTTTCCCAACGAAAATAACCGCTCACGGTGCCATCACGATCGCACACCGCAAAATCGGCGG

TACAGGTGGTCGCGCCCGCCGCCAGCACATCGCTGCGCCAATAATGATCTTTCAGCGGACGACAGCTCGGATGCAGCAGATCATCCGCATCCGGAACGGC

GGTGGCGGCATCACGCACTTCCAGTTCGATCGGGGCAACAATGCCGGCATCTTTCAGGGCAAAGCGAATAAACAGCACGCTCACTTCCGCGCGCAGCGCC

AGCGCGGTTTCGCGCAGATGCAGCTGATCACCCGGGCTCAGACCGGTAAACAGACGGCTATCGTTATGGCCCAGCTGCGCGGCATCGCCCGGGCTAACAA

CATACAGGTGGCGACCATCAATCACGGTCGGGGCGGCCGGATCACGGCTGGCTTCCGGATAGGCGCTCAGCAGGGTAACGGCATCCACAATCACCAGCAT




CCTTTATTATCCGCTTCCATTGTTTCCGCTCCTGTTGTTACTTCCGAAACTTATGTTGATATTCCTGGTTTATATTTAGA
TGTTGCTAAAGCTGGTATTCGCGATGGTAAATTACAAGTTATTTTAAATGTTCCTACTCCTTATGCTACTGGTAATAATT
TTCCTGGTATTTATTTTGCTATTGCTACTAATCAAGGTGTTGTTGCTGATGGTTGTTTTACTTATTCCTCCAAAGTTCCT
GAATCCACTGGTCGCATGCCTTTTACTTTAGTTGCTACTATTGATGTTGGTTCCGGTGTTACTTTTGTTAAAGGTCAATG
GAAATCCGTTCGCGGTTCCGCTATGCATATTGATTCCTATGCTTCCTTATCCGCTATTTGGGGTACTGCTGCTCCTTCCT
CCCAAGGTTCCGGTAATCAAGGTGCTGAAACTGGTGGTACTGGTGCTGGTAATATTGGTGGTGGTGGTGAACGCGATGGT
ACTTTTAATTTACCTCCTCATATTAAATTTGGTGTTACTGCTTTAACTCATGCTGCTAATGATCAAACTATTGATATTTA
TATTGATGATGATCCTAAACCTGCTGCTACTTTTAAAGGTGCTGGTGCTCAAGATCAAAATTTAGGTACTAAAGTTTTAG
ATTCCGGTAATGGTCGCGTTCGCGTTATTGTTATGGCTAATGGTCGCCCTTCCCGCTTAGGTTCCCGCCAAGTTGATATT
TTTAAAAAATCCTATTTTGGTATTATTGGTTCCGAAGATGGTGCTGATGATGATTATAATGATGGTATTGTTTTTTTAAA

! ]

PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFA
IATNQGVVADGCFTYSSKVPESTGRMPFTLVATIDVGSGVTFVKGQWKSVRGSAMHIDSY
ASLSAIWGTAAPSSQGSGNQGAETGGTGAGNIGGGGERDGTFNLPPHIKFGVTALTHAAN
DQTIDIYIDDDPKPAATFKGAGAQDONLGTKVLDSGNGRVRVIVMANGRPSRLGSRQVDI
FKKSYFGIIGSEDGADDDYNDGIVFL

Nukleotidova a proteinova ‘ Predikce vlastnosti
sekvence hypotetickych proteint




Predikce zakladnich vlastnosti proteint
ze sekvence

Physicochemical and functional characterization

For physicochemical characterization, theoretical Isoelectric Predikce zakladnich
point (pI), molecular weight, total number of positive and . . .
negative residues, extinction coetficient [17], instability index fyZIKaIne'ChemICkyCh
[18], aliphatic index [19] and grand average hydropathy parametrﬂ_

(GRAVY) [20] were computed using the Expasy’s Protparam

server [21].

Predikce lokalizace Prediction of transmembrane proteins

C . , SOSUI server is used to characterize whether the protein is
pI’OteIn u v bunce. soluble or transmembrane in nature [28].




Predikce zakladnich vlastnosti proteint
ze sekvence

2i]1664092909 97 . . 12 25440 4332 6536  0.182
2i]166409303 129 . 22920 4152 838 0.877 i i i
21166409302 208 233924 9. 750 22 1572 018 Predikce zakladnich
2i|166409301 103 121634 9. 11920 2296 1134 0287 oy -
gi | 166409300 644 755015 9. 77825 3581 1191 0.128 fYZI kalne-chemic kyc h
2i]390516769 31 36775 9. 1490 798 13839 0726 o
gi]166409203 139 159383 13075 4 94 0as Pa@rametru.
gi[390516759 209 242267 19495 2333 9187  -0.612
2i]390516760 80 9250.4 1470 6489 10112 0611

1] 166409294 35653 10340 3012 10582 0.004

Table 4: Prediction of Subcellular localization sites in hypothetical protein:

Predlkce IOkallzace SEﬂuence I Localization
Tall & 1|390516760 Cytoplasmic
proteinu v bunce. S ooiersg oo
g 166409293  Cytoplasmic
g | 166409299  CytoplasmicMembrane
& 166409303 Unknown
g 166409302 CytoplasmicMembrane
& | 390316769  CytoplasmicMembrane
& 166409301 Unknown
g | 166409300 CytoplasmicMembrane

E’ | 166409294 Ez'h:iE],a smicMembrane




EXPASY

R ¥ Bioinformatics Resource Portal

Expert Protein Analysis System

http://lwww.expasy.org

ExPASy is the SIB Bicinformatics Resource Portal which provides access to scientific databases and software
tools (i.e.. resources) in different areas of life sciences including proteomics, genomics, phylogeny, systems

biology, population genetics, transcriptomics etc. (see Categories in the left menu). On this portal you find
resources from many different SIB groups as well as external institutions.

The 3IB Swiss Institute of Bicinformatics is an
academic, non-profit foundation recognised of public
utility and established in 1998, S1B coordinates

research and education in bioinformatics throughout

SWISS I rIStltthE ﬂf Switzerland and provides high quality bioinformatics
Biﬂi nfﬂ r"m atics senvices to the national and international research

community.




EXPASY

Bioinformatics Resource Portal

{ Visual Guidance Visual Guidance Interface

Categories Please select an element:

proteomics

genomics

structural bioinformatics
systems biology
phylogenylevalution
population genetics

transcriptomnics Protein Qrganism Fopulation

biophysics

Published online 31 May 2012 Nucleic Acids Research, 2012, Vol. 40, Web Server issue W397-W603

imaging . i
doi:10.1093 [nar|gks400
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drug design ExPASYy: SIB bioinformatics resource portal
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ProtParam

ProtParam tool

FrotFara References / Documentation s a tool which allows the computation of vanous physical and chamical
parameters for :'.n;-p:nr.m-il:n Swiss-Prot or TrEMBL or for a user entered sequence. The computed parameters

include the molecular weight, theoretical pl, aming acd composition, alomic composiion, extinclion coefficent,
estimated half-life, instability index, aliphatic index and grand average of hydropathicity (GRAVY) (Disclaimer).

ProtParam tool

The following is an excerpt from the chapter

Protein ldentification and Analysis Tools on the ExFPASy Server;

Gasteiger E._, Hoogland C., Gattiker A_, Duvaud S '“‘|IP||15 M.R., Appel R.D., Bairoch A
(In} John M. Walker (ed): The Proteomics Protocols Handbook, Humana Press (2005)
pp. 571-607

Full text - Copyright Humana Press

» Predikce/vypocet zakladnich fyzikalné-chemickych parametrt
proteinu.

* Vychazi pouze z aminokyselinové sekvence proteinu.




ProtParam

Please note that you may only fill out one of the following fields at a time.

Enter a Swiss-Prot/TrEMBL accession number (AC) (for example P05130) or a sequence identifier (ID) (for example KPC1_DROME):

Or you can paste your own seqguence in the box below:
PLLSASTIVSAPYVV I SETYVDIPGLY LDVARACTRDERLOVILNVET EYATGHNFEGIYFA
IATH GV ADGCFTY SSEVPESTGRMPFTLVAT IDVGESGVI FVEGOWESVREGSAMHTDSY
ASLEATWGTAAPSSQGSGHQGAET GETGAGN IGGEGEGERDGT FNLPFHIKFGVIALTHALN
DOTIDIYIDDDPEPAAT FREGAGRQDONLGTEVLDSGHGRVEVIVHMANGRPSRELGSROVDT
FEESYFGIIGSEDGADDDYNDGIVE

[ RESET ] [ Compute parameters

Ukol 1:  uréete zakladni fyzikalné-chemické
parametry tohoto proteinu

PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVVADG
CFTYSSKVPESTGRMPFTLVATIDVGSGVTFVKGOQWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGA
ETGGTGAGNIGGGGERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDONLGTKVL
DSGNGRVRVIVMANGRPSRLGSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFL




Molekulova hmotnost - M,

SKEPLRPRCRPINATLAVEKEGCPVCITVNTTICAGYCPTMTRVLQGVLP
ALPQVVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCALCRRSTTDC
GGPKDHPLTCDDPRFQDSSSSKAPPPSLPSPSRLPGPSDTPILPQ

Ukol 2:  Molekulova hmotnost zkoumaného
proteinu byla pomoci SDS-PAGE
stanovena na cca 30 kDa. Oveérte,
zda se jedna o Vas protein. Pokuste
se vysvetlit pripadné nesrovnalosti.




Molekulova hmotnost - M,

Note: It is not possible to specify post-translational modification for your protein, nor will ProtParam know whether
your mature protein forms dimers or multimers. If you do know that your protein forms a dimer, you may just
duplicate your sequence (i.e. append a second copy of the sequence to the first), as all computations performed
by ProtParam are based on either compositional data, or on the N-terminal amino acid.

ProtParam nebere v ivahu mozné posttranslacni modifikace a
oligomerizaci proteinu.

Pro predikci PTM a oligomerizace existuji specializované
nastroje.

Problematika PTM neni stale dofesena, predevsim u prokaryot.

Glykosylace proteinu, dfive povazovana za proces probihajici pouze
u eukaryot, byla jiz prokazana i u prokaryot.

Databaze prokaryotickych glykoproteinti: ProGlycProt

Predikce glykosylace u prokaryot: GlycoPP




Molekulova hmotnost - M,

Protein 1:
CCGACGGAGTTCCTGTACACGAGCAAGATAGCGGCGATAAGCTGGGCGGCGACGGGGGGGAGGCAGCAGAGGGTGTACTTCCAGGACCTGA
ACGGGAAGATAAGGGAGGCGCAGAGGGGGGGGGACAACCCGTGGACGGGGGGGAGCAGCCAGAACGTGATAGGGGAGGCGAAGCTGTTCAG
CCCGCTGGCGGCGGTGACGTGGAAGAGCGCGCAGGGGATACAGATAAGGGTGTACTGCGTGAACAAGGACAACATACTGAGCGAGTTCGTG
TACGACGGGAGCAAGTGGATAACGGGGCAGCTGGGGAGCGTGGGGGTGAAGGTGGGGAGCAACAGCAAGCTGGCGGCGCTGCAGTGGGGGE
GGAGCGAGAGCGCGCCGCCGAACATAAGGGTGTACTACCAGAAGAGCAACGGGAGCGGGAGCAGCATACACGAGTACGTGTGGAGCGGGAA
GTGGACGGCGGGGGCGAGCTTCGGGAGCACGGTGCCGGGGACGGGGATAGGGGCGACGGCGATAGGGCCGGGGAGGCTGAGGATATACTAC
CAGGCGACGGACAACAAGATAAGGGAGCACTGCTGGGACAGCAACAGCTGGTACGTGGGGGGGTTCAGCGCGAGCGCGAGCGCGGGGGTGA
GCATAGCGGCGATAAGCTGGGGGAGCACGCCGAACATAAGGGTGTACTGGCAGAAGGGGAGGGAGGAGCTGTACGAGGCGGCGTACGGGGG
GAGCTGGAACACGCCGGGGCAGATAAAGGACGCGAGCAGGCCGACGCCGAGCCTGCCGGACACGTTCATAGCGGCGAACAGCAGCGGGAAC
ATAGACATAAGCGTGTTCTTCCAGGCGAGCGGGGTGAGCCTGCAGCAGTGGCAGTGGATAAGCGGGAAGGGGTGGAGCATAGGGGCGGTGG
TGCCGACGGGGACGCCGGCGGGGTGG

Protein 2:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTIPVN

TGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

Ukol 3: Student s vyuzitim ProtParam vypodéital molekulovou hmotnost svych
proteini na 69,9 a 12,7 kDa. Pii gelové chromatografii ale urcil
molekulovou hmotnost na 33 a 51 kDa! Ovérte jeho vypocet a zkuste najit
vysvétleni, kdyz je experimentalné prokazano, ze tyto proteiny
nepodiéhaji PTM.




Izoelektricky bod - pl

Izoelektricky bod = pH, pri kterém ma protein nulovy sumarni
nabo;.

Protein pl is calculated using pK values of amino acids described in Bjellqvist et al., which were defined by examining
polypeptide migration between pH 4.5 10 7.3 in an immobilised pH gradient gel environment with 9.2M and 9.8M urea at
1514, %2C or 251, ¥2C . Prediction of protein pl for highly basic proteins is yet to be studied and it is possible that current

Compute pl/Mw predictions may not be adequate for this purpose.




Izoelektricky bod - pl

Izoelektricky bod = pH, pri kterém ma protein nulovy sumarni
nabo;.
Protein pl is calculated using pK values of amino acids described in Bjellqvist et al., which were defined by examining

polypeptide migration between pH 4.5 10 7.3 in an immobilised pH gradient gel environment with 9.2M and 9.8M urea at
1514, %2C or 251, ¥2C . Prediction of protein pl for highly basic proteins is yet to be studied and it is possible that current

Compute pl/Mw predictions may not be adequate for this purpose.

pH < pH pH
< pl >

OH-
OH'OH-

H* OH- OH-



Izoelektricky bod - pl

« lzoelektricky bod = pH, pri kterém ma protein nulovy sumarni
nabo;.
Protein pl is calculated using pK values of amino acids described in Bjellqvist et al., which were defined by examining

polypeptide migration between pH 4.5 10 7.3 in an immobilised pH gradient gel environment with 9.2M and 9.8M urea at
1514, %2C or 251, ¥2C . Prediction of protein pl for highly basic proteins is yet to be studied and it is possible that current

Compute pl/Mw predictions may not be adequate for this purpose.

 Problémem jsou opét posttranslacni modifikace!!!

* Pouzité hodnoty pK jednotlivych aminokyselin — rizni autori,
rizné hodnoty...




Izoelektricky bod - pl

Izoelektricky bod = pH, pri kterém ma protein nulovy sumarni
naboj. Rozpustnost proteinu je pfi pH = pl nejmensi!
Protein pl is calculated using pK values of amino acids described in Bjellqvist et al., which were defined by examining
polypeptide migration between pH 4.5 10 7.3 in an immobilised pH gradient gel environment with 9.2M and 9.8M urea at

1514, %2C or 251, ¥2C . Prediction of protein pl for highly basic proteins is yet to be studied and it is possible that current
Compute pl/Mw predictions may not be adequate for this purpose.

pH




Izoelektricky bod - pl

Protein 1:
PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVVADGCFTYSSK

VPESTGRMPFTLVATIDVGSGVTFVKGQWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGAETGGTGAGNIGGGG
ERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDONLGTKVLDSGNGRVRVIVMANGRPSRLG
SRQVDIFKKSYFGIIGSEDGADDDYNDGIVFLNWPLG

Protein 2:
GLSDGACWQLVLNVWGKVEADICPGHGQEVLILLFKGHPETLEKFDKCFKHLKCSEDEMKASEDLKKHGATVLTACLG
GILKKKCGHHEAECIKPLAQDSHATKHKISPVCKYLCEFRISECRCIQIVLQCSKHPGDFGCADAQGAMNKALELFRC
KDMASNYKELGFQG

Protein 3:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTIPVN
TGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

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




Izoelektricky bod - pl

Protein 1:
PTEFLYTSKIAAISWAATGGRQORVYFODLNGKIREAQRGGDNPWTGGSSQNVIGEAKLFSPLAAVTWKSAQGIQIRV

YCVNKDNILSEFVYDGSKWITGQLGSVGVKVGSNSKLAALOQWGGSESAPPNIRVYYQKSNGSGSSIHEYVWSGKWTAG
ASFGSTVPGTGIGATAIGPGRLRIYYQATDNKIREHCWDSNSWYVGGFSASASAGVSIAAISWGSTPNIRVYWQKGRE
ELYEAAYGGSWNTPGQIKDASRPTPSLPDTFIAANSSGNIDISVFFQASGVSLQOWOWISGKGWSIGAVVPTGTPAGW

Protein 2:
ATQGVFTLPANTFGVTAEFANESSGTQTVNVLVNNETAATFSGQSTNNAVIGTQVENSGSSGKVQVQVSVNGRPSDLV

SAQVILTNELNFALVGSEDDGTDNDYNDAVVVINWPLG

Protein 3:
SSVQTAATSWGTVPSIRVYTANNGKITERCWDGKGWYTGAFNEPGDNVSVTSWLVGSAIHIRVYASTGTTTTEWCWDG

NGWTKGAYTATN

Student potreboval pro nasledné experimenty imobilizovat 3 proteiny
na matrici (karboxymethylovany dextran). Nechtélo se mu ptat se na radu
kolegli a tak proteiny rozpustil v doporuc¢ovaném komercnim pufru
(10 mM octan sodny, pH 5,0) a provedl imobilizace. U proteini 1 a 3 byla
uspésna, u proteinu 2 naprosto selhala. ,,Pro¢?“, pta se (opét) zoufaly
student.




Izoelektricky bod - pl

Student potreboval pro nasledné experimenty imobilizovat 3 proteiny
na nosi¢ (karboxymethylovany dextran). Nechtélo se mu ptat se na radu
kolegli a tak proteiny rozpustil v doporu¢ovaném komercnim pufru
(10 mM octan sodny, pH 5,0) a provedl imobilizace. U proteini 1 a 3 byla
uspésna, u proteinu 2 naprosto selhala. ,,Proé?“, pta se (opét) zoufaly
student.




Extinkcni koefici}P i)

Extinction coefficients
The extinction coefficient indicates how much light a protein absorbs at a certain wavelength. It is useful to have
an estimation of this coefficient for following a protein which a spectrophotometer when purifying it.

3
L]

E:{peri'ence shows that the computation is quite reliable for protéi'ns containing Trp residues, however there may be more than 10%
error for proteins without Trp residues.




Extinkcéni koeficient

Extinction coefficients
The extinction coefficient indicates how much light a protein absorbs at a certain wavelength. It is useful to have
an estimation of this coefficient for following a protein which a spectrophotometer when purifying it.

« Extinkcni koeficienty zaviseji na okoli chromoforu!

* ProtParam nebere v Uvahu sekundarni a terciarni strukturu.

« Presné extink€ni koeficinty je nutné ziskat experimentainé.

E:{peri'ence shows that the computation is qLﬁte reliable for protéi'ns containing Trp residues, however there may be more than 10%
error for proteins without Trp residues.




Extinkéni koeficient

Protein 1:
AQOGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSDLVSS

QLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG

Protein 2:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTIPVN

TGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

Protein 3:
SSVQTAATSWGTVPSIRVYTANNGKITERCWDGKGWYTGAFNEPGDNVSVTSWLVGSAIHIRVYASTGTTTTEWCWDG

NGWTKGAYTATN

Uréené koeficienty jsou: 45 687, 7105, 27 860 M! cm™l.

Student experimentalné urcil extinkéni koeficienty tri proteint pii 280 nm.
A potom si rozhazel Spatné popsané vysledky a nevi, ktery koeficient
patfi ke kterému proteinu... Pomozte mu pfriradit jednotlivé koeficienty
ke spravnym proteinim. Predpokladejte, ze student uz ceka pred
kancelari vedouciho a nemtize pouzit pocitac.




Extinkcni koeficient

Protein 1:
AQOGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSDLVSS

QLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG

Protein 2:
AWKGEVLANNEAGQVTSIIYNPGDVITIVAAGWASYGPTQKWGPQGDREHPDQGLICHDAFCGALVMKIGNSGTIPVN

TGLFRWVAPNNVQGAITLIYNDVPGTYGNNSGSFSVNIGKDQS

Protein 3:
SSVQTAATSWGTVPSIRVYTANNGKITERCWDGKGWYTGAFNEPGDNVSVTSWLVGSAIHIRVYASTGTTTTEWCWDG

NGWTKGAYTATN

Uréené koeficienty jsou: 45 687, 7105, 27 860 M! cm™l.

Ukol 7: Stejna situace. Ale nyni predpokladejte, ze student ma internet v mobilu.
(A ze je priliS nervézni a nedokaze to odhadnout. Coz je rychlejsi.)




Jak stabilni je muj protein?

Stabilita in vivo x in vitro.

Stabilita v bunce x ve zkumavce.

Degradace proteinu v bunce je aktivni proces.

In vivo half-life x instability index




Jak stabilni je muj protein?

* In vivo half-life

In vivo half-life

The half-life is a prediction of the time it takes for half of the amount of protein in a cell to disappear after its synthesis in the cell.
ProtParam relies on the "N-end rule", which relates the half-life of a protein to the identity of its N-terminal residue; the prediction
is given for 3 model organisms (human, yeast and E. -end rule (far a review see originate

observations that the identity of the N-terminal residue of a protein plays an important role in determmmg its stability in vivo ([2],
[3].[4]). The rule was established from experiments that explored the metabolic fate of arificial beta-galactosidase proteins with
different N-terminal amino acids engineered by site-directed mutagenesis. The beta-gal proteins thus designed have strikingly
different half-lives in vivo, from more than 100 hours to less than 2 minutes, depending on the nature of the amino acid at the
amino terminus and on the experimental model (yeast in vivo; mammalian reticulocytes in vitro, Escherichia coli in vivo). In
addition, it has been shown that in eukaryotes, the association of a destabilizing N-terminal residue and of an internal lysine
targets the protein to ubiquitin-mediated proteclytic degradation [6]. Note that the program gives an estimation of the protein
half-life and is not applicable for N-terminally modified proteins.




Jak stabilni je muj protein?

Ukol 8: Predikujte in vivo half-life nasledujicich proteini:

Protein 1:
MAQQGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSDLVS

SQLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG

Protein 2:
MDRNGNFSLPPNTAFKAIFYANAADRQDLKLFIDDAPEPAATFVGNSEDGVRLFTLNSKGGKIRIEASANGRQSATDA

RLAPLSAGDTVWLGWLGAEDGADADYNDGIVILOQWPIT

Protein 3:
MERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDONLGTKVLDSGNGRVRVIVMANGRPSRL

GSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFLNWPLG




Odstéepuje se iniciacni methionin?

tor e

TermiNator predicts N-terminal methionine excision, N-terminal acetylation, N-terminal myristoylation and S-palmitoylation
of either prokaryotic or eukaryotic proteins originating from organellar or nuclear genomes .

Protein 1:
M AQQGVFTLPARINFGVTVLVNSAATQHVEIFVDNEPRAAFSGVGTGDNNLGTKVINSGSGNVRVQITANGRQSDL

VSSQLVLANKLNLAVVGSEDGTDMDYNDSIVILNWPLG

Protein 2:
M DRNGNFSLPPNTAFKAIFYANAADRODLKLFIDDAPEPAATEFVGNSEDGVRLFTLNSKGGKIRIEASANGRQSATD

ARLAPLSAGDTVWLGWLGAEDGADADYNDGIVILOQWPIT

Protein 3:
M ERDGTFNLPPHIKFGVTALTHAANDQTIDIYIDDDPKPAATFKGAGAQDONLGTKVLDSGNGRVRVIVMANGRPSR

LGSRQVDIFKKSYFGIIGSEDGADDDYNDGIVFLNWPLG




Jak stabilni je muj protein?

Instability index

Instability index (I}

The instability index provides an estimate of the stability of your protein in a test tube. Statistical analysis of 12 unstable and 32
stable proteins has revealed [7] that there are certain dipeptides, the occurence of which is significantly different in the unstable
proteins compared with those in the stable ones. The authors of this method have assigned a weight value of instability to each

of the 400 different dipeptides (DIVWV).

First amino  Second amino acid of dipeptide
acid of W C M H : : D ) G
dipeptide

24 68 1.0 1O 10 1334 1.0 1.0 1.0 Lo —14.03 1.0 =749 1.0 —-937 —-14a03 1334
Lo 1.0 —-6.54 1.0 Lo 1.0 2026 2026 336 1.0 -6.54 1.0 1.0 1.0 2026

-1.38 24.68 10 -6.54 1.0 1.0 -6.54 1.0 4494 —) .88 1.0 1.0 4494 1.0 13.34 1.0
1.0 1.0 449 -937 1.0 2468 4494 1.0 10 =188 -654 2468 . 1.0 1.0 =937 1.0 1.0
44,094 13.34 LQ 1.0 1.0 1.0 —1591 2468 1334 -—-749 1.0 1.0 1.0 =749 24.68 1.0
1.0 1.0 336 1.0 (K] 1.0 1.0 1.0 13.34 20.26 1.0 =14.03 . 1.0 1.0 1.0 1.0 1.0
1.0 1.0 —-6.54 —654 2026 1.0 1.0 1o 2026 2026 1.0 1.0 -6.54 4499 1.0 [N 1.0
1.0 1.0 1. =14.03 -6.54 1.0 4494 1.0 10 —188 —-749 2468 . 1.0 1.0 =1403 1.0 1.0
1.0 13.34 1.0 1.0 1.0 1.0 1.0 1.0 1.0 =188 1.0 -7.49 . =749 L0 1.0 Lo 20.26
LD 2026 -6.54 10 20260 1334 1D 5828 1.0 20,26 1.0 1.0 . 1.0 4494 -7.49 1.0 1.0
1.0 1.0 L.y —654 1.0 1.0 10 654 1.0 1.0 —14.03 =749 . 1.0 20.26 1.0 1.0 1.0
1.0 1.0 2026 2026 1.0 10 -6.54 20.26 1.0 1.0 026 20.26 10 2026 1.0

1.0 1.0 Lo 1334 -6.54 —14.03 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Lo =749 1.0 1.0
1.0 1.0 1.0 24 68 1.0 749 336 1.0 —6.54 1.0 1.0 . =749 10 -749 1.0 —7.49

1.0 -6.54 1.0 1.0 2026 1.0 2026 1O 2026 2026 1.0 1.0 L 20,26 10 1.0 1.0
Lo 1.0 —6.54 1.0 1.0 1.0 1o 1LO —14.03 2026 =749 —1.88 . 1.0 1.0 -7.49 1.0 Lo
L0 1.0 1.0 1O 2026 1.0 1o 2026 1O 4404 1.0 1.0 10 W2 1D 1.0 1.0
1.0 1.0 —7.49 1.0 1.0 =749 -7.49 1.0 1.0 10 =749 -7.49 . 1.0 1334 -7.49 1.0
1.0 =749 1.0 1.0 1.0 1.0 1.0 LO 749 2026 1.0 1.0 . 1.0 1.0 1.0 1.0
1.0 1.0 1.0 336 1.0 1.0 2026 1.0 2026 1.0 -7.49 k 1.0 1.0 1.0 1.0
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Jak stabilni je muj protein?

Protein 1:
SDVDIEAQDAGQTLVQVISIPSGETWVAIQLPSQYRYFDFVFENVSPTSSGSVLVAQMAPQSGGVYGSNYSGSGWGND
LGGGGFYGYSEAKWMCLWPANRSGPSSKTGLYGTCKLMNLNQSSAVPSVTSNLFAPTAYKNEPGYANVGGCCQKIRGL
ASSIQFAFALAGGNVPONTDTENGGTIKVYGWN

Protein 2:
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSPGDQLHLRETALALRAEVSVLFIR
FALKDAGIVAPIELEVRDAATAVPDADDLLHPSCRPLKDHYWRSDVLAAGATTCTADFAVCDRDGTVSGYFRWETSIE
IAGSQPDTKQPGFKPSS

Protein 3:
PLLSASIVSAPVVTSETYVDIPGLYLDVAKAGIRDGKLQVILNVPTPYATGNNFPGIYFAIATNQGVVADGCFTYSSK
VPESTGRMPFTLVATIDVGSGVTFVKGQWKSVRGSAMHIDSYASLSAIWGTAAPSSQGSGNQGAETGGTGAGNIGGGG

Protein 4:
ADSQTSSNRAGEFSIPPNTDFRAIFFANAAEQQHIKLFIGDSQEPAAYHKLTTRDGPREATLNSGNGKIRFEVSVNGK
PSATDARLAPINGKKSDGSPFTVNFGIVVSEDGHDSDYNDGIVVLQWPIG

Ukol 9: Student se ma rozhodnout, se kterymi proteiny bude pracovat pristi dva
roky v ramci diplomové prace. Pouéen predchozimi chybami se chce
poradit se svymi kolegy (s Vami). Vyberte mu dva proteiny!




Aliphatic index

Aliphatic index
The aliphatic index of a protein is defined as the relative volume occupied by aliphatic side chains (alanine, valine,
Isoleucine, and leucine). It may be regarded as a positive factor for the increase of thermostability of globular proteins.

Grand average of hydropathy

GRAVY (Grand Average of Hydropathy)
The GRAVY value for a peptide or protein is calculated as the sum of hydropathy values [9] of all the amino acids, divided
by the number of residues in the sequence.

Amino acid scale values:

Hydrofobni/hydrofilni
proteiny?

Membranové proteiny?




Grand average of hydropathy

Protein 1:
DPIALTAAVGADLLGDGRPETLWLGIGTLLMLIGTFYFIVKGWGVTDKEAREYYSITILVPGIASAAYLSMFFGIGLT

EVQVGSEMLDIYYARYADWLFTTPLLLLDLALLAKVDRVSIGTLVGVDALMIVTGLVGALSHTPLARYTWWLEFSTICM
IVVLYFLATSLRAAAKERGPEVASTFNTLTALVLVLWTAYPILWIIGTEGAGVVGLGIETLLFMVLDVTAKVGFGFIL

LRSRAILGDTEAPEPSAGAEASAAD

Protein 2:
KLAVYSTKQYDKKYLQQOQVNESFGFELEFFDFLLTEKTAKTANGCEAVCIFVNDDGSRPVLEELKKHGVKYIALRCAGF

NNVDLDAAKELGLKVVRVPAYDPEAVAEHATIGMMMTLNRRIHRAYQRTRDANFSLEGLTGFTMYGKTAGVIGTGKIGV
AMLHILKGFGMRLLAFDPYPSAAALELGVEYVDLPTLFSESDVISLHCPLTPENYHLLNEAAFDQMKNGVMIVNTSRG
ALIDSQAATEALKNQKIGSLGMDVYENERDLFFEDKSNDVIQDDVFRRLSACHNVLFTGHQAFLTAEALTSISQTTLQ
NLSNLEKGETCPNELV

Porovnejte typicky membranovy a cytoplasmaticky
protein.




Grand average of hydropathy
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Resources | Updates | Contact

PSORT.org provides links to the PSORT family of programs for subcellular localization prediction
as well as other datasets and resources relevant to localization prediction. The page is currently
hosted by the Brinkman Laboratory at Simon Fraser University, and our goal is to provide an
open-source resource centre for researchers interested in subcellular localization prediction.

* Predikce lokalizace proteinti v bunce (prokaryoticka
i eukaryoticka).

Lokalizace proteinii napomaha urceni (ovéreni) jejich funkce.

Vypovida o predpokladanych vilastnostech proteinu
(cytoplasmatické x membranové).




Resources | Updates | Contact

PSORT.org provides links to the PSORT family of programs for subcellular localization prediction
as well as other datasets and resources relevant to localization prediction. The page is currently
hosted by the Brinkman Laboratory at Simon Fraser University, and our goal is to provide an
open-source resource centre for researchers interested in subcellular localization prediction.

Computational prediction of the subcellular localization of proteins is a valuable tool for genome analysis
and annotation, since a protein's subcellular localization can provide clues regarding its function in an

organism. For bacterial pathogens, the prediction of proteins on the cell surface is of particular interest
due to the potential of such proteins to be primary drug or vaccine targets. A protein's subcellular
localization is influenced by several features present within the protein's primary structure, such as the
presence of a signal peptide or membrane-spanning alpha-helices.




Resources | Updates | Contact

PSORT.org provides links to the PSORT family of programs for subcellular localization prediction
as well as other datasets and resources relevant to localization prediction. The page is currently
hosted by the Brinkman Laboratory at Simon Fraser University, and our goal is to provide an
open-source resource centre for researchers interested in subcellular localization prediction.

ORIGINAL PAPER " 5 iossiiomomatiostotazio

SEQ’UEHCE ana.’ysfs Advance Access publication May 13, 2010

PSORTDb 3.0: improved protein subcellular localization prediction
with refined localization subcategories and predictive capabilities
for all prokaryotes

Nancy Y. Yu', James R. Wagner? T, Matthew R. Laird!, Gabor Melli?, Sébastien Rey’,

Raymond Lo', Phuong Dao?, S. Cenk Sahinalp?, Martin Ester?, Leonard J. Foster®
and Fiona S. L. Brinkman'-*
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PSORT

You can currently submit one or more Gram-positive or Gram-negative bacterial sequences or
archaeal sequences in FASTA format (?). Copy and paste your FASTA-formatted sequences
into the textbox below or select a file containing your sequences to upload from your computer.

Choose an :
Bactena +

organism type (?):

Required

Choose Gram stain :
Megative

Required

(2):

OQutput format (7): Normal

Show results (?): v

Copy and paste your FASTA sequences below

rookolivnaprvnimradika

ADSOTS5HNRAGEFSIPPNTIDFRATFFANAAE OOHTIKLFIGDSQEPALRYHELTTRDGPREATLNSGNGEKIRFEVSVHGEE
SATDARLAPINGEESDGSPFIVNEFGIVVSEDGHDSDYNDGIVVLOWEIG




PSORT

Protein 1:
DPIALTAAVGADLLGDGRPETLWLGIGTLLMLIGTFYFIVKGWGVTDKEAREYYSITILVPGIASAAYLSMFFGIGLT

EVQVGSEMLDIYYARYADWLFTTPLLLLDLALLAKVDRVSIGTLVGVDALMIVTGLVGALSHTPLARYTWWLEFSTICM
IVVLYFLATSLRAAAKERGPEVASTFNTLTALVLVLWTAYPILWIIGTEGAGVVGLGIETLLFMVLDVTAKVGFGFIL

LRSRAILGDTEAPEPSAGAEASAAD

Protein 2:
KLAVYSTKQYDKKYLQQOQVNESFGFELEFFDFLLTEKTAKTANGCEAVCIFVNDDGSRPVLEELKKHGVKYIALRCAGF

NNVDLDAAKELGLKVVRVPAYDPEAVAEHATIGMMMTLNRRIHRAYQRTRDANFSLEGLTGFTMYGKTAGVIGTGKIGV
AMLHILKGFGMRLLAFDPYPSAAALELGVEYVDLPTLFSESDVISLHCPLTPENYHLLNEAAFDQMKNGVMIVNTSRG
ALIDSQAATEALKNQKIGSLGMDVYENERDLFFEDKSNDVIQDDVFRRLSACHNVLFTGHQAFLTAEALTSISQTTLQ
NLSNLEKGETCPNELV

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




PSORT

Submit Seguences | Documentation | Resources | Contadt | Updates

PSORTDh Results (Click here for an explanation of the output formats)

Seqll: cokolivw
Analvsis EReport:
CHSVHM- CvtoplasmicHembrane [Ho details]
CytoSVH- Tnknown [Ho details]
ECSVHM- Tnknown [Ho details]
HModHH - CyvtoplasmicHembrane [T internal helices found]
Motif- Unknown [Ho motifs found]
CHMPMotif- Tnknown [Ho motifz found]
CHSVH - Tnknown [Ho details]
PPSVH- Tnknown [Ho details]
Profile- Tnknown [Ho matches to profiles found]
SCL-BELAST- Unknown [Ho matches against database]
SCL-ELASTe- Tnknown [Ho matches against database]
Signal- Tnknown [Ho =ignal peptide detected]
Localization Scores:
Cytoplasmic Q.00
CyvtoplasmicHMembrane 10.00
Periplasmic Q.00
CuterMembrane Q.00
Extracellular Q.00
Final Prediction:
CvtoplasmicHMemnbrane




PSORT

Submit Sequences | Documentation | Rescurces | Contact | Updates

PSORTD Results (Click here for an explanation of the output formats)

SeqglD: cokolivw
Analy=i=s Report:
CHSVH- Tnknown [Ho details]
CvtoSVH- Cvtoplasmic [Ho details]
ECSVH- Tnknown [Ho details]
ModHMM- Tnknown [Ho internal helices found)]
Motif- Tnknown [Ho motif=z found]
CHMPHMotif- Tnknown [Ho motif=z found]
CHMSVH - Tnknown [Ho details]
PESVH- Tnknown [Ho details]
Profile- Tnknown [Ho matches to profiles found]
S5CL-BLAST- Cyvtoplasmic [matched 27461218: Cytoplasmic protein]
SCL-BLASTe- Tnknown [Ho matches against database]
S5ignal- Unknown [Ho =signal peptide detected]
Localization Scores:
Cvtoplasmic
CvtoplasmicHenbrane
Periplasmic
CuterMembrane
Extracellular
Final Prediction:
Cyvtoplasmic




PSORT

Protein 1:
MKYKTVKSIPLFLLGSIVFTACSTPQSTFHLPVQTTVSAIKKDISGKTATAVKAASSSSSTTTSNDDNNQ
KGYFLETNRSTGTYDPNNSTRLIKLGESGDFHAADQNKPEEALFERLYGGIASLLNFRIIKPALTYWNTV
TPSLKAIGKSSNLITFSQDIDETELQRALANNLIVADDGNNNFWFGLKSLSFNSAKLTDNAQTQMAQKTT
QAVTLKSQAQMSSTNTKNTNKKIDLRDKITLSSTMNTQGSGDNKNPSSGLIQKLVSVENIEAEFSFVKTG
FNGNEIKFGDFVTENSPTTTQLKQVWKKKWGTELKKTNYKLQLNNFSLLLTYTPEVNKVEKGNNGDSNKG
TIATPNGFSFLYPANLNETPSSSSSYWTNVTDLTKAATDTENTNLLNDLQKSQEQVNQFVAAITQONHLDV
SEAALTKKQFGSLSISDFFKAIFKENGKDTKAKS

Ukol 12: Student ma za ukol izolovat zajimavy (pro vedouciho)
protein z Gram negativni bakterie. Po nékolikadennim
péstovani c¢tyr litri kultury se student snazil ziskat

z bunék protein (dalSi tyden prace), ale ziskal
mizivé mnozstvi... Jeho kolegyné si mysli, ze se jedna
o membranovy protein, ktery je labilni a nevydrzi proces
izolace. Ovérte jeji teorii...




Protein 1:
LVIVDAVTLLSAYPEASRDPAAPTVIDGRHLYVVSPGDAAQLGHNDSRLFTGLSP

GDQLHLRETALALRAEVSVLFIRFALKDAGIVAPIELEVRDAATAVPDADDLLHP
SCRPLKDHYWRSDVLAAGATTCTADFAVCDRDGTVSGYFRWETSIETAGSQPDTK

QPGFKPSS

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




WoLF PSORT

You will live to see vour grandchildren.

Expect a letter from a friend who will ask a faveor of vou.

PSORT

This will be a memorable month -- no matter how hard vou try to forget it.
You will pioneer the first Martian colomny.

WolLF PSORT predicts the subcellular localization sites of proteins based on their amino acid sequences. The method,
which is a major extension to the venerable PSORTII program, makes predictions based on both known sorting signal
motifs and some correlative sequence features such as amino acid content. Like PSORT and PSORTII, WoLF
PSORT displays some information about detected sorting signals which is useful in helping users determine the
reliability of the prediction in specific cases. Our expeniments (presented at APBEC06) show that the overall prediction
accuracy of WolLF PSORT is over 80%. For common localization sites (e g cytosol, nuclens, mitochondria, etc)
WoLF PSORT makes better than majority classifier predictions even for queries that do not have strong sequence
similarity to any sequence in the dataset. Thus WolLF PSORT is a useful complement to tools such as BLAST. The
current dataset used to train WolLF PSORT contains over 12,000 animal sequences and more than 2000 plant and
fungi sequences respectively. It was gathered mainly from Uniprot but several hundred Arabidopsis thaliana
sequences from the Gene Ontology database were also included.

You attempt things that vou do not even plan because of vour extreme stupidity.




WoLF PSORT

What's in a name

"WolLF" does not necessarily stand for anvthing. A rather dramatic mnemonic would be "Where Life Functions”.
Originally it was going to be "Learned Weight Features” but [ wanted the acronym to be a pronouncable English
word. Women only Love Fools.

Please select an organism type: Abbrev | Localization Site

O Animal JQU”O’E% chlo chloroplast
o Plant

: cyto cytosol

OFungi d d

cysk  cytoskeleton
endoplasmic reticulum

extracellular

* Predikce lokalizace proteinti v eukaryotickych Golgi apparatus
bunkach (zivo€ichové, rostliny, houby). lysosome

mitochondria

nuclear
 Mnohem vice moznych lokalizaci proteint! .

peroxisome
plasma membrane

vacuolar membrane




WoLF PSORT

Protein 1:
MKWLLLLGLVALSECIMYKVPLIRKKSLRRTLSERGLLKDFLKKHNLNPARKYFPQWEAPTLVDEQPLENYLDMEYFG

TIGIGTPAQDFTVVFDTGSSNLWVPSVYCSSLACTNHNRFNPEDSSTYQSTSETVSITYGTGSMTGILGYDTVQVGGI
SDTNQIFGLSETEPGSFLYYAPFDGILGLAYPSISSSGATPVFDNIWNQGLVSQDLFSVYLSADDQSGSVVIFGGIDS
SYYTGSLNWVPVTVEGYWQITVDSITMNGEAIACAEGCQAIVDTGTSLLTGPTSPIANIQSDIGASENSDGDMVVSCS
AISSLPDIVFTINGVQYPVPPSAYILQSEGSCISGFQGMNLPTESGELWILGDVFIRQYFTVFDRANNQVGLAPVA

Protein 2:
RKSTGGKAPRKQLATKAARKSAPATGGVKKPHRYRPGTVALREIRRYQKSTELLIRKLPFQRLVREIAQD

FKTDLRFQSSAVMALQEASEAYLVGLFEDTNLCAIHAKR

Ukol 14: Predikujte moznou lokalizaci proteinu z Homo sapiens a
zkuste predikovat lokalizaci proteinu z Vampyroteuthis
infernalis, i kdyz je k dispozici jen fragment proteinu.




Zisk informaci o znamych proteinech

Protein je spravné sbaleny, aktivni, v dostatecném
mnozstvi a koncentraci

Optimalni
podminky Ll

&0

el

Gen =P Protein

* Mnoho proteint jiz bylo popsano (sekvence, struktura,
funkce).

* Informace o nich jsou sdruzeny v databazich.




Bioinformaticka centra

Instituce zabyvajici se shromazd'ovanim, spravou a poskytovanim
dat a informaci a vyvojem analytickych nastroju.

EBI/NCBI/CIB

EBI NCBI CiB

Evropsky institut Narodni centrum Centrum pro informacéni
pro bioinformatiku pro biotechnologické __ biologii
informace F

= NCBI

Matianal Center far
Biotechnology Information

EMBL-EBI

European Bioinformatics Institute National Center for Biotechnology Information Center for Information Biology

http://www.ebi.ac.uk/ http://www.ncbi.nlm.nih.gov/ http://www.cib.nig.ac.jp/




Bioinformaticka centra

Welcome to NCBI

The Mational Center for Biotechnology Information advances science and health by providing access to biomedical
and genamic infarmation.

About the MCEI | Mission | Organization | Fesearch | ESS Feeds

Get Started

o Tools: Analyze data using MCEBI software

o [Downloads: Get MCEI data ar software

o How-To's: Learn how to accomplish specific tasks at NCEBI

« Submissions: Submit data to GenBank or other MCE| databases

3D Structirfes

Explore three-dimensional structures of pro-
teins, DMA, and RMA molecules. Examine
sequence-structure relationships, active sites,
maolecular interactions, biological activities of
bound chemicals, and associated biosystems.




Databaze
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—=NCBI

Mational Certer for
Bictechnol Informati
iotechinology Information FubMed

Protein
Mucleotide
NCBI Home G55 to NCBI

R List (A EST
e structure enter far Biotechnology Information advances science and health by providing access to biomedical

Zename forrmation.
Assembly
Chemicals & Bioassays | BioProject LBl | Mission | Organization | Besearch | ESS Feeds
Data & Software B!DSampIE
BinSystems

DA & BMA, Books

Conserved Domains
Clone

Genes & Expression dhGap |-'_-,-'ZGIE data using NCEBI software
dbyar i Get MCBI data or software

Senetics & Medicine Epigenomics | earn how to accomplish specific tasks at NCBI
=ene ns: Subrmit data to GenBank or other NCBI databases
GED DataSets

All Besources

Domaing & Structures

Genames & Maps

Hormaology

Literature

Proteins NCBI YouTube channel

Sequence Analysis Learn how to get the most out of NCBI
Taxonamy tools and databases with video tutorials
on the NCBI YouTube Channel. m

Training & Tutorials

“ariation




Vyhledavaci systém
c

All Databases |

= NCBI

Entrez, The Life Sciences Search Engine

SITE MAF PubMed Hurman Genome Genkank |

|[ 60 | [Clear] Help

Map Wiewer

Search across databases |inﬂuenza hemaglutinin

- Result counts displayed in gray indicate one or more terms not found

24 m PubMed: biormedical literature citations and abstracts U Books: online books

211 U PubMed Central: free, full text journal articles j\_ OMIM: online Mendelian Inheritance in Man

23409 m Site Search: NCBI weh and FTP sites

Nucleotide: Core subset of nucleotide sequence records
EST: Expressed Sequence Tag records

GSS: Genome Survey Sequence records

Protein: sequence database

Genome: whole genome sequences

Structure: three-dimensional macromolecular structures
Taxonomy: organisrms in GenbBank 141956
SMP: short genetic wariations 7
db¥ar: Genomic structural variation

Gene: gene-centered infarmation

SHA: Sequence Read Archive

BioSystems: Pathways and systems of interacting molecules

HomoloGene: sukaryotic hormalogy groups

Probe: sequence-specific reagents

dbGaP: genotype and phenotype

UniGene: gene-oriented clusters of transcript segquences

CDD: conserved protein domain database

Clone: integrated data for clone resources

UnisTS: markers and mapping data

PopSet: population study data sets

GEO Profiles: expression and maolecular abundance profiles

GED DataSets: experimental sets of GEQ data

Epigenomics: Epigenetic maps and data sets

PubChem BioAssay: bioactivity screens of chemical substances

PubChem Compound: unique small molecule chemical structures

PubChem Substance: deposited chemical substance records

Protein Clusters: a collection of related protein sequences

OMIA: online Mendelian Inheritance in Animals




Vyhledavaci systéem

« Textové vyhledavani muze selhat (nedostateéna
anotace).

* Vyskytuje se shodna nebo podobna sekvence
v databazi? (Identifikace mozné funkce na zakladeée
homologie.)

« Specializované nastroje (algoritmy) pro ,,serazeni
(alignment) sekvenci.

RKSTGGKAPRKQLATKAARKSAPATGGV N — ~
KKPHRYRPGTVALREIRRYQKSTELLIR ‘ . _——— Podobné
KLPFQRLVREIAQDFKTDLRFQSSAVMA NS : sekvence..
LOEASEAYLVGLFEDTNLCAIHAKR




BLAST

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. The program compares nucleotide or protein
sequences to sequence databases and calculates the statistical significance of matches. BLAST can be used to infer functional and evolutionary
relationships between sequences as well as help identify members of gene families.

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleofide blast Algonthms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

protein blast Algonthms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query




Protein 2:
RKSTGGKAPRKQLATKAARKSAPATGGVKKPHRYRPGTVALREIRRYQKSTELLIRKLPFQ

RLVREIAQDFKTDLRFQSSAVMALQEASEAYLVGLFEDTNLCATHAKR

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



http://en.wikipedia.org/wiki/File:Vampyroteuthis_infernalis.jpg
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ProtParam dokumnetace: http://web.expasy.org/protparam/protparam-doc.html
Elisabeth Gasteiger et al. Protein Identification and Analysis Tools on the ExPASy
Server, in John M. Walker (ed): The Proteomics Protocols Handbook, Humana Press,
571-607, 2005.

Kunchur Guruprasad et al. Correlation between stability of a protein and its dipeptide
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