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Proteinova bioinformatika Il

Cile:

Student bude schopen odhalit typické domény a transmembranové useky
v zadané sekvenci proteinu. Bude schopen vyhledat podobné sekvence a

na zakladé podobnosti bude schopen odhadnout funkci neznamého
proteinu.



shrnuti - Resersni projekt: NQO1

* Protein: NP_000894, P15559 / 274 AMK; 30,8 kDa; trypsin $tépi 33x (59AMK nejdelsi peptid)...




_Proteinova bioinformatika®

Vyhledavani AMK sekvenci

Analyza vlastnosti sekvenci (aminokyselinové slozeni, molekulova hmotnost, isoelektricky bod...)
Stépeni proteasami

Analyza hydrofobnich segment(, transmembranovych Usekd

Predikce funkce ——

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



H‘eda,ﬂll Zﬂa,m\,/Ch mOtiVO SEKVENCE=>STRUKTURA=>FUNKCE

Sekvencni motivy, signalni peptidy, mista posttranslacnich modifikaci ..

o Databaze znamych m
NCBI/CDD

SMART s e WD D

Domains and repeats

EMBL/InterPro — — -

Pfam

|
|
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Pfam

P‘ﬂ m HOME | SEARCH | BROWSE | FTP | HELP | ABOUT EMBL-EBI i

Pfam data and new releases are available through InterPro

The Pfam website now serves as a static page with no data updates. All links below redirect to the closest alternative page in
the InterPro website.

Pfam 36.0 (20 795 entries, 659 clans)

The Pfam database is a large collection of protein families, each represented by multiple

sequence alignments and hidden Markov models (HMMs). More...



InterPro

, InterPro  Classification of protein families

» Search » Browse » Results Release notes Download » Help » About

Classification of protein families

InterPro provides functional analysis of proteins by classifying them into families and predicting domains and important sites. To classify proteins
in this way, InterPro uses predictive models, known as signatures, provided by several different databases (referred to as member databases)
that make up the InterPro consortium. We combine protein signatures from these member databases into a single searchable resource,
capitalising on their individual strengths to produce a powerful integrated database and diagnostic tool.

v Citing InterPro

(4

InterPro 96.0

14 September 2023 If you find InterPro useful, please cite the reference that describes this work:
Paysan-Lafosse T, Blum M, Chuguransky S, Grego T, Pinto BL, Salazar GA, Bileschi ML, Bork P, Bridge A, Colwell L, Gough J, Haft DH, Letunic
I, Marchler-Bauer A, Mi H, Natale DA, Orengo CA, Pandurangan AP, Rivoire C, Sigrist CJA, Sillitoe I, Thanki N, Thomas PD, Tosatto SCE, Wu
CH, Bateman A. InterPro in 2022. Nucleic Acids Research, Nov 2022, (doi: 10.1093/nar/gkac993)
Search by sequence Search by text Search by Domain Architecture

Sequence, in FASTA format




Hledani znamych motivu-CD (neay
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Hledani znamych motiva / NQO1

Conserved domains on [gi| 118607 |sp|P15559.1|NQO1_HUMAN] View [Concise Results v| @  [JEICECNI

RecName: Full=NAD(P)H dehydrogenase [quinone] 1; AltName: Full=Azoreductase; AltName: Full=DT-diaphorase; Short=DTD; AltName:
Full=Menadione reductase; AltName: Full=NAD(P)H:guinone oxidoreductase 1; AltName: Full=Phylloquinone reductase; AltName: Full=Quinone
reductase 1; Short=QR1 Help

Protein Classification

flavodoxin family protein (domain architecture 1D 10495002)

flavodoxin family protein containing a flavodoxin-like fold domain, similar to Bradyrhizobium diazoefficiens FMN-dependent NADH-azoreductase 1, which catalyzes the reductive
cleavage of the azo bond in aromatic azo compounds to the corresponding amine

Foter prote SETLTGIESTINTE T[] Zoom to residue level R ER TR .

1 =] 1om 150 200 2510 274
Query seq,
Specific hits
Superfanilies FMN_red superfamily
Search for similar domain architectures | @ Refine search | @

List of domain hits ’

Name Accession Description Interval E-value
[+] Flavodoxin_2  pfam02525 Flavodoxin-like fold; This family consists of a domain with a flavodoxin-like fold. The family ... 5212 4.06e-46
References:

A Marchler-Bauer A et al. (2017), "CDD/SPARCLE: functional classification of proteins via subfamily domain architectures.”, Nucleic Acids Res.45(D)200-3.
I\ Marchler-Bauer A et al. (2015), "CDD: NCBI's conserved domain database.”, Nucleic Acids Res.43(D)222-6.

I Marchler-Bauer A et al. (2011), "CDD: a Conserved Domain Database for the functional annotation of proteins. ", Nucleic Acids Res.39(D)225-9.

B! Marchler-Bauer A, Bryant SH (2004), "CD-Search: protein domain annatations on the fly.”, Nucleic Acids Res.32(W)327-331.

Daforaons

Help | Disclaimer | Write to the Help Desk
NCBI | NLM | NIH



Hledani znamych motivu-SMART

SMART MODE: hsl 'o";ﬂ'lzr keywords
3 Search SMART
NORMAL A rchitecture
GENOMIC ]
Leatunic et al. (201‘?] Nucleic Acids Res doi: 10.1003, T 00|

Letunic et al. (2020) Nucleic Acidzs Res doi: 10.1082 3037
SETUP FAQ ABOUT GLOSSARY WHAT'SNEW FEEDBACK

Select your default SMART mode

You can use SMART in two different modes: normal or genomic. The main difference is in the underlying protein database used. In Normal SMART. the database contains Swiss-Prot, SP-TrEMBL and stable Ensembl proteomes. In Genomic SMART, only the proteomes of completely sequenced genomes
used,; Ensembl for metazoans and Swiss-Prot for the rest. The complete list of genomes in Genomic SMART is available here.

The protein database in Normal SMART has significant redundancy, even though identical proteins are removed. I you use SMART to explore domain architectures, or want to find exact domain counts in various genomes, consider switching to Genomic mode. The numbers in the domain annotation pages
be more accurate, and there will not be many protein fragments corresponding to the same gene in the architecture query results. Remember you are exploring a limited set of genomes, though.

o easily identify the mode you're in.

Normal mode AT T
SMART MODE: - Mimple SMART MODE: Simple
NORMAL ] Modular - Modular
GENOMIC Auchitecture GENOMIC Architecture
L. | Research ........................................ Research
Tool Tool

ick on the images above to select your default mode.

Information about your selected mode is stored in a browser cookie. If you for whatever reason don't want/can't use cookies, access SMART through this page.

You can easily change modes later, by clicking on the links in the 'SMART MODE' header box, or in your personal preference settings (‘SETUP' link in the menu):

""" Simple
Modular
R Architecture
it O B ST - ]
Schultz st al. (1998) Proc. Natl Acad. Sci USA 95, 5857-5864 .?e’l“'c"
Letuni m004) Nucleic Acids Res 32, D142-D144 po

HOME SETUP +AQ ABOUT GLOSSARY WHATS NEW FEEDBACK




Hledani znamych motivu-SMART

S imple
SMART MODE:
M odular
q B - - iy NORMAL A rchitecture
i w0 < ELELE Research
Letunic et al. (2017) Nucieic Acids Res doi: 10,1083/ T ool
Letunic et al. (2020) Nucleic Asids Res doi: 10.1

‘You may use either a Uniprot/Ensembl sequence identifier (ID) / accession number (ACC) or the protein sequence itself to perform the SMART
analysis service.

Sequence ID or ACC

keywords..
Search SMART

“You can search for proteins with combinations of specific domains in different species or taxenomic ranges. You can input the domains directly into
"Domain selection” box, or use "GO terms query™ to get a list of domains.

Domain selection

[ ; #, %2

| Sequence SMART || Reset |

HMMER searches of the SMART database occur by default. You may also find:

D Outlier nomologues and hOmO"EUES of known structure
PFAM domains
signal peptides
internal repeats

[ E #1,#2 9
Protein sequence GO terms query
[ #,%2 e
Taxonomic selection
If you wish to restrict your domain architecture query to a particular species or taxonomic class, start typing its name in the box, and select a match
from the popup list.
£ #1,#2

| Architecture query || Resetovat |

‘You can try an Advanced Query If you're familiar with SQL.




Hledani znamych motivu-SMART

P i I,

e e g < SMART MODE: Simple kevwords_ '|
SETUP FAQ ABOUT GLOSSARY WHATS NEW FEEDBACK KEYWOrd S8 Search SMART

Domains within Homo sapiens protein NQO1_HUMAN (P15559)

NAD(P)H dehydrogenase [quinone] 1; The enzyme apparently serves as a quinone reductase in connection with conjugation reactions of hydroquinons involved in detoxification pathways as well as in biosynthetic processes such as the
vitamin K-dependent gamma-carboxylation of glutamate residues in prothrombin synthesis; Belongs to the NAD(P)H dehydrogenase (quinone) family.

|_ \Z| |E| |z|| Introns || SAVE | ‘ | Alternative representations: 1/2 | << | >> ||
a
ed
i
0 100 ‘200

Information Architecture Interactions Pathways PTMs Orthology

Length 274 aa

Source UniProt
database

NQO1_HUMAN, 9606 ENSP00000319788, P15558, ENSP00000319788.5, ENSP00000319788, BZR5Y8, BADNM7, B7ZAD1, Q86UK1, H3BNV2Z_HUMAN, H3BNVZ2, KiBKZ6_PANTR, K7BKZE6, A0AZ2I2YI80_GORGO,

Identifiers ,0n212v180, AOAZJ8Q3VT_PANTR, AUAZJ8Q3VT, H2QBF4 PANTR, H2QBF4, G3QLBY9_GORGO, G3QLEY

Source ENSG00000181019
gene

The SMART diagram above represents a summary of the results shown below. Domains with scores less significant than established cutoffs are not shown in the diagram. Features are also not shown when two or more occupy the same piece
f sequence; the priority for display is given by SMART > PFAM > PROSPERO repeats > Signal peptide > Transmembrane > Coiled coil > Unstructured regions > Low complexity. In either case, features not shown in the above diagram
are marked as 'overlap’ in the right side table below.




Hledani znamych motivu-SMART

SETUP FAQ ABOUT GLOSSARY WHATS NEW FEEDBACK Search SMART

Domains within Homo sapiens protein NQO1_HUMAN (P15559)

NAD(P)H dehydrogenase [quinone] 1; The enzyme apparently serves as a quinone reductase in connection with conjugation reactions of hydroguinons involved in detoxification pathways as well as in biosynthetic processes such as the
vitamin K-dependent gamma-carboxylation of glutamate residues in prothrombin synthesis; Belongs to the NAD(P)H dehydrogenase (guinone) family.

||Z\ |E| \:H Introns || SAVE | | | Alternative representations: 1/2 [ << |;||

ed

o 100 200

Infarmation Architecture Interactions Pathways ‘ PTMs ‘ Orthology

Posttranslational modifications

PTM annotation i1s taken from PTMcode, a resource of known and predicted functional associations between protein posttranslational modifications (PTMs).

There are 19 PTMs annotated in this protein:

PTM Count
@ Ubiquitination 14

#&  Acetylation 3

[l Phosphorylation 2

To see the full details, including possible functional associations between the PTMs, please visit the PTMcode annotation page for protein NQO1.

A

.
}\GGCX
.




Hledani znamych motivu-InterPro (2023

') InterPro Classification of protein families

Home * Search * Browse Release notes Download
Jlob ID @ iprscan3-R20230301-115158-0009-77866479-p1m |K
Length 274 amino acids
Actions W &l
Status «" finished
Expires @ Wed Mar 08 2023

Protein family membership
None predicted

r A .
Entry matches to this protein i L oJ =
' 200 220 240 2t0

1 1 ] [ 1 1 (] u
20 40 ED B0 100 120 140 160 180

4y 274

« Domain
IPRO03680
PBFO2525
+ Homologous Superfamily =
Flavodoxin_fold Tl
G3D5A3.4050 360
5-211 SSF52213

* Unintegrated

- 305434050 35077 00023
. ——— precaos




Prakticka ukazka

- otevrete si soubor/stranku s vasi sekvenci

- otevrete si odkazy (kazdy v novém okné) a hledejte sekvenéni motivy

- porovnejte vystupy z jednotlivych programu




Hledani signalnich peptidu

Signalni peptid pro ER: 15-60 aminokyselin na N-konci protein(

@ D mMRNA

R Signal recognition particle (SRP)
vioosome binds to the signal peptide as it
emerges from the ribosome.
s'\%\nox\ ?cp'\'\d&.

S‘\Q\no\\ CeConunition
?ow“’r'\c,\e_ €

—

SRP brings the ribosome to the ER
by binding to a receptor on the ER
evtosol

surface, The receptor is associated
m with other proteins that make a pore.

ER \umen
(in¥evion)

The ribosome resumes translating,
feeding the polypeptide though the
pore and into the ER lumen (interior).

https://www.khanacademy.org/science/biology/gene-expression-central-dogma#central-dogma-transcription



Hledani signalnich peptidu

SignalP

DTU Health Tech

Research

Publications

Education Collaboration ~ Services and Products News  About
SIEHIAN U 13 UAESTU UG LGS IULINIEL PIULEI IGHEUAES IVUEL Wit @ LULIUIUIUIGE TQHUUHT TSI TUL 3UULLUTEU PrEUIL LU
Behind the Paper: Check out the blog post about the SignalP 6.0 publication in the Nature Portfolio Bioengineering Community.
History paper: Click here to read "A Brief History of Protein Sorting Prediction”, The Protein Journal, 2019
Eukaryotic proteins: Remember, the presence or absence of a signal peptide is not the whole story about the localization of a protein! If
you want to find out more about the sorting of your eukaryotic proteins, try the protein subcellular localization predictor Deeploc. You

may also want to check whether proteins with signal peptides have GPI anchors that keep them attached to the outer face of the plasma
membrane using the predictor NetGPI.

Submission Instructions Data Article abstract FAQ Version history Portable Downloads

Submit data '

Sequence submission: paste the sequence(s) and/or upload a local file
Protein sequences should be not less than 10 amino acids. The maximum number of proteins is 5000.
The long output format might timeout for more than 100 entries.

Mirror Use SignalP 6.0 on BioLib if this server is heavily loaded.

>NP_000894.1 NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens]
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEYVESDLYAMNFNPIISRKDITGKLK
DPANFQYPA
ESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLQWFGVPAILKGWFERVFIGEFAY TYAAMY
DKGPFRS
KKAVLSITTGGSGSMYSLQGIHGDMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQI
LEGWKK
RLENIWDETPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNKKFGLSYGHHLGKSIPTDNQIK

ARK| ®




Probability

Hledani signalnich peptidu

SignalP

SignalP 6.0 prediction: NP_000894.1_NAD_P_H_dehydrogenase__quinone__1_isoform_a_ Homo_sapiens_

Sequence
Prediction: Signal Peplide (Sec/SPI)

Other [t TAT signal peptide (Tat/SPI) TAT Lipoprotein signal

Protein type

Likelihood 0002 08%92 00002 00001 0.0001 00001

2 pos. 20 and 21,
]

L F T T I T T T T T I T T T T i T T T T T T T T i T i T T T T T T T i T i T T T T 11 --- OTHER

0.8 1

0.6

0.4

0.2

0.0
0000000000000000000000000000000000000000000000000000000000000000000000
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGKLKDPANFQYPA
0 10 20 30 40 50 60 70

Protein sequence

protein nema signalni peptid

Probability

Downloads PNG J EPS § Tabular

SignalP 6.0 prediction:

Sequence

1.0 A
—— Sec/SPIn
—— Sec/SPIh
081 Sec/sPl ¢
---Cs
0.6
i
0.4 i
i
i
|
0.2 3
0.0 el
H 00000000000000000000000000000000000000000000000000
CVFAQTDENRCLKANAKSCGECIQAGPNCGWCTNSTFLQEGMPTSARCDDLEAL
0 10 20 30 40 50 60 70

Protein sequence

protein MA signdlni peptid
(s urcitou pravdépodobnosti)




Hledani signalnich peptidu

. Simple
SMART MODE: M odular
NORMAL A rchitecture
LT kit PO A T GENOMIC R esearch
Schultz et al. (1888) Proc. Natl. Acad. Sci USA 95, 5857-5864 T 00'

Letunic et sl (2014} Nucleic Acids Res doi: 10.1083/nergkuB4s
HOME  SETUP FAQ ABOUT GLOSSARY WHAT'S NEW  FEEDBACK

0
You may use either a Uniprot/Ensembl sequence identifier (ID) / accession number (ACC) or the protein sequence itself to perform the SMART a

service.

Sequence ID or ACC

[ Examples: 1, #2

Protein sequence

MVAATVARRWLLLWARACAQQEQDFYDFEAVNIRGKLVSLEKYRGSVSLVVHVA
SECGET
DQHYRALQQLORDLGFHHENVLAFFCHOFGOOEPDSNKEIESFARRT Y SVSFEM
FSEIRV
TCTGAHPAFKYLAQT SGKEPTWNEWKY LVAPDGEVVGAWDPTVSVEEVREQITA
LVEELI
LLEREDL

| Sequence SMART || Reset |

HMMER searches of the SMART database occur by default. You may also find:

[ outlier h I
| PFAM domains

and h I of known structure

q V] signal peptides

[ internal repeats

'100

<

Architecture

Domain architecture analysis

Display all proteins with similar:

+ Domain organisation: Proteins having all the domains as the query in the same order. Additional domains are allowed.
+ Domain composition: Proteins with the same domain composition have at least one copy of each of domains of the query

The SMART diagram above represents a summary of the results shown below. Domains with scores less significant than establist
the priority for display is given by SMART > PFAM > PROSPERO repeats > Signal peptide > Transmembrane > Coiled coil > |
the right side table below.

Confidently predicted domains, repeats, motifs and features:

Name Start a End E-value
signal peptide 1 18 N/A A
Pfam:UDPGT 19 523 8e-64




Prakticka ukazka

-podivejte se, jestli vas protein obsahuje signalni peptid




_Proteinova bioinformatika Il

Vyhledavani AMK sekvenci

Analyza vlastnosti sekvenci (aminokyselinové slozeni, molekulovda hmotnost, isoelektricky bod...)
Stépeni proteasami

Analyza hydrofobnich segmentti, transmembranovych usekd

Predikce funkce, hledani znamych motivl a signalnich peptidd

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



Predikce transmembranovych Useku

Hydrofobicita aminokyselin
° rlzné programy — rtzné algoritmy vypoctd - rdzné vystupy
» Predpovéd topologického usporadani (odhad, které ¢asti budou v cytoplazmé a které venku)
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Predikce transmembranovych Useku

PrOfII - Hyd r01 Window size: 21 :aie output for user_sequence Window size: 9 tput for user_sequence

2 T T T T -
Lo ! " Hphob. / Kyte & Doolittle — | .,  Hehob. /Kyte & Doolittle

4 A EES

ProtScale

ProtScale [Reference / Documentation] 0.5 F """"""" P R | R YR L 4 S ity | SR S

An amino acid scale is defined by a nur : ‘ :
but many other scales exist which are bz [0 SR T L SEERE FERY T-EPPRETPTDRRRS] SRR SEPRRURRE f S | N IR ARRRRRR. Al o e

core
ouu o

Enter a UniProtKB/Swiss-Prot or UniProl :
| | P05t ; h

Or you can paste your own sequence in

Hphob. / Chothia :
Ratic heterc end/side 1.5 ] _
Lverage flexibility : 2.5 L . i
beta-sheet / Chou & Fasman : . .
alpha-helix / Deleage & Roux -2 L L L L 4 3 i ; : L ;
beta—turn / Deleage & Roux 50 100 150 200 250 - o o e —~—
alpha-helix / Levitt Position

beta—turn / Levitt v ToLal peLa-sciana
Intiparallel beta-strand O parallel beta-strand
A.A. composition O a.a. comp. in Swiss-FProt

0000000000

Relative mutability

Window size{s v| < W|nd0W Slze: 19 (21)
Relative weight of the window edges compared to the window center (in %):

Weight variation model (if the relative weight at the edges is < 100%): @ linear O exponential
Do you want to normalize the scale from0to 1? O yes ® no

If you need more information about how to set these parameters, please click here.




Predikce transmembranovych Useku

Profil - Hydr01 Window size: 21 :-aleoutpu.t_fol Cut off: 1.5 (1.6) I

Or you can paste your own sequence in

15 : "
ﬁr‘EXPASY ; Hphob. / Kyte & Doolittle e
;ék * Bioinfor 3
1
ProtScale ProtScale output for user sSeguence
2 T T
ProtScale [Reference / Documentation] 05 r [ ﬂ | [ |1 "Hphob. - Kute & Doolittle
An amino acid scale is defined by a nur ﬁ‘ Hl cales,
but many other scales exist which are bz 0 kil 1.5F ' ‘“f { ' 7
Enter a UniProtKB/Swiss-Prot or UniProl O
| | ? 05t Hr ,{ | w 1

L T R e I 1 | A
N

) Ratic hetero end/side -15 L o 8 1 i

@ Lverage flexibility é | .u / \ 1 |’ ! L

O beta—-sheet / Chou & Fasman : 8 H {“I “.ll | p‘ J l ’ ] |

Q alpha-helix / Deleage & Roux -2 L L L L -8.5 ] ".-'||i '|.|' | ” ] I' LI I{ '

O peta-turn / Deleage & Roux 50 100 150 20 l’ ﬂ} l] /l /'»u‘ \J \ ﬂJ \

O alpha-helix / Levi i

O bellj:a—turn / Leiitttt o TULAL DELaTSLLang Position -1 [ ll J nl.|l | it A

O Intiparallel beta-strand O Parallel beta-strand J ( : |'I W WH

O a.a. composition O a.a. comp. in Swiss-FProt 1.5 ]

O pelative mutability . . R [ | | | | | | I
Window size: 19 (21) [ U\

Window size 9 v| <—
Relative weight of the window edges compared to the window center (in %): -2 [
Weight variation model (if the relative weight at the edges is < 100%): @ linear O exponential
Do you want to normalize the scale from0to 1? O yes ® no

-2.3
58 1@aa 158 eea 258a 3@a

If you need more information about how to set these parameters, please click here. Positi
os1¥ion




TMHMM

Desaturasa AM158251 (liSaj tabdkovy)

TMHMM result

HELP with output formats

# WEBSEQUENCE Length: 274

# WEBSEQUENCE Number of predicted TMHs:
# WEBSEQUENCE Exp number of AAs in TMHs:
# WEBSEQUENCE Exp number, first 60 AAs:
# WEBSEQUENCE Total prob of N-in:
WEBSEQUENCE TMHMM2 .0 outside

5]
0.20324
5]
0.94315
1 274

TMHMM posterior probabilities for WEBSEQUENCE

1.2

08 r

06t

probability

04 ¢

D2

50

transmembrane

100 150 200

inside

outside

250

TMHMM result
HELP with output formats D t |. d k , S CD
+ weaszore TIVIHMM result
# WEBSEQUE
# WEBSEQUE
# WEBSEQUE
# WEBSEQUE # NP_B@5@54.3 Length: 359
# WEBSEQUE & Np §p5@54.3 Number of predicted TMHs: 4
WEBSEQUENC .
wessEQuenc # NP_€65854.3 Exp number of AAs in TMHs: 184.54198
WEBSEQUENC # NP_@@5854.3 Exp number, first 6@ AAs: @.83484
ggzggggg # NP_BeS@54.3 Total prob of M-in: @.75464
yEpazquEne NIP_085054.3 TMHMMZ . @ inside 1 70
weBsequenc NP_805054. 3 TMHMMZ . @ TMhelix 71 93
WEBSEQUENC NP_@85054. 3 THMHMMZ . @ outside 94 97
WEBSEQUENC -
tepesguenG IP_005054.3 TMHMMZ . @ Thhelix 98 120
wepsEquUENC NP_885054.3 TMHMMZ . @ inside 121 216
NP_@@5e54.3 TMHMMZ . @ TMhelix 217 239
NP_@85054.3 TMHMMZ . @ outside 248 248
NP_@@5e54.3 TMHMMZ . @ TMhelix 249 271
12 Np_peses4d.3 THMHMM2 . @ inside 272 359
1 . o
TMHMM posterior probabilities for NP,05054.3
= 0.8 1.2 - - - . - . .
g e — I |
= 1t
[}
04
02 5 0.8
3 (1] .
0 _§ 06 \ |||
a | : | I
0.4 a
; il Lk L il
50 100 150 200 250 300 350
transmembrane outside




Phobius prediction

Phobius prediction

Phobius

Prediction of UNNAMED
1D UNMAMED Prediction of NP_005054.3
\\olm . FT  TOPO_DOM 1 33 CYTOPLASM
oF ) FT  TRAMNSMEM 34 54 ID  NP_8@5854.3
L R D FT  TOPO DOM 5 65 NON CyTop| FT  TOPO_DOM 1 71 CYTOPLASMIC.
v : » = T TRANSMEM 66 a3 FT  TRANSHMEM 72 93
o W S ) FT  TOPO_DOM P ag cvTopLasy FT TOPO_DOM 94 1a4 NOM CYTOPLASMIC.
“5‘0 & A combined transmesr  Tranzmem 180 118 FT  TRANSMEM 185 123
95 goW T TOPO DOM 119 1z non CyTop FT TOPO_DOM 124 221 CYTOPLASMIC.
| FT TRaNSEn  daL 202 FTToPo.0OM 246 23 NON CYTOPLASHIC
g Ig:ggﬁg: ;ﬁ i;i CYTOPLASIL o7 tRamsmem 251 273
FT  TOPO_DOM 274 284 CYTOPLASMIC.
;I TOPO_DOM 235 344 NON CYTOPI o ooicien 235 o1
FT  TOPO_DOM 382 312 NOM CYTOPLASMIC.
FT  TRANSMEM 313 334
Normal  Constr Phobius posterior F1  TOPO_DOM 335 359 CYTOPLASMIC.
prediction predic s N
T T T

Normal prediction

Paste your protein sequence here in Fasta format:

Or: Select the sequence file you wish to use | Zvolit soubor | Nevybran zadny soubor
Select output format:

O Short
O Long without Graphics
@® Long with Graphics

| Odeslat || Resetovat |
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Predikce transmembranovych useku (SCD

TMHMM result

Phobius prediction

# NP_805854.3 Length: 359

# NP_005854.3 Number of predicted TMHs: 4 Prediction of NP_005054.3
# NP_205854.3 Exp number of AAs in TMHs: 184.541%3
# NP_805854.3 Exp number, first 60 AAs: @.083484 ID  NP_@@5054.3
# NP_005854.3 Total prob of MN-in: Q.75464 FT  TOPD DOM 1 71 CYTOPLASMIC.
NP_@850854.3 TMHMMZ . @ inside 1 7@ FT  TRANSMEM 72 93
NP 850543 TMHMMZ . @ TMhelix 71 93 FT TOPO_DOM a4 184 NOM CYTOPLASMIC.
NP_0@85854.3 THHMZ . @ outside 91 97 E lg{:gsggm i‘;i ;;i CvToPLASHIC
NP_805054.3 TMHW2 . @ Thhelix 98 120 fr TRANGMEM 222 2s9
NP_885054.3 TMHMMZ . @ inside 121 216 FT TOPO_DOM 248 25@ NOM CYTOPLASMIC.
MNP_2e5054.3 TMHMMZ . @ TMhelix 217 239 FT  TRANSMEM 251 273
NP_@@5854.3 TMHMMZ . @ outside 244 243 FT  TOPO_DOM 274 284 CYTOPLASMIC.
NP_8@85854.3 TMHMZ. @ TMhelix 249 271 :: Igﬁgsgsn ;gg ;?; HON CYTOPLASHIC
NP_085054.3 TMHMMZ . @ inside 272 359 FT  TRANSHMEM 313 334
FT TOPO_DOM 335 359 CYTOPLASMIC.
. . £
TMHMM posterior probabilities for NP,05054.3
1.2 . v - . - - - Phobius posterior probabilities For MP_o050G4.3
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CCTOP

B 0
el iy P
£

J.Vfg Ia"

& Submit B Manual * ? About F Standalone =Mylobs | Job ID

Submission form

Please do not submit sequences of complete proteomes! CCTOP prediction results for most of them can be
downloaded from TmAlphaFold Database.

Job Name

Provide a job name (optional)

Sequences

Please provide input sequence(s) in FASTA format! The sequence(s) should be at least 30 amino acids long.

Or upload a file:

Zvolit soubor |Nevybran zadny soubor

. . . . . a_ & T T L T Y T T I T Y o T DT T L T T Y T T T o T




Summary 1D 2D QE[E Xml

dymk

RV IR

=

¥ Submit B Manual ~ ? About & Standalone = Mylobs | Job ID Q

Results for job 92e87f663074d81d642456ea6e9d63ab

Download results

XML file
100 200 300
Sequence
Proteins: Control panel
CCTOP prediction
# sequences: 1/1 ccror IS | BN B
> NP_005054.3 - -
> oo | E—
Summary DA 2D
bvvror S 1 BN NN B
»sequence vemsat I | BN | BN
MPAHLLQDDISSSYTTTTTITAPPSRVLQNGGDKLETMPLYLEDDIRPDIKDDIYDPTYKDKEGPSPKVEY VIR
PTCKF ITAGAHR LWSHRSYKARLPLRLE LI IANTMAFQNDYYEWARDHRAH Octopus ] l ] . —
SRRGFFFSHYGWLLVYRKHPAVKEKGSTLDLSDLEAEKLVMFQRRYYEK YFWGETFQN Philius _ . _ - . - -
TWLVNSAAHLFGYRPYDKNISPRENILVSLGAVGEGFHNYHHS FPYDYSASEYRWHINFTTFFIDCMAALGL
LARTKRTGDGNYKSG provivs NN H DS B H B BN
>topolo
pomoey e NN | DN |
ITIIIIITIIIIIIIIITIIIIIIIIIITIIIIIIIIITIIIIIIIIIITIIIIIIIIIIIIITIIIIIIIIIIIIIIT
Q0000 IITITITITITIIIIITIITLLLLLLLLLLLL IIITITIITIIITIITIIII Pradiv [ | || | | I T

IIIIIIITIITITIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIL 000000000
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TOPCONS

TOPCONS._

New query
Batch WSDL API
Download

References

Results

LR

Submitted:
Status: Finished
Waiting time: 0 sec
Running Time: 5 mins

2020-03-27 18:40:32 UTC

Results of vour prediction with iobid: rst nb13aA

Predicted signal peptide and TM-helix positions (position starting from 1):

TOBCONS
QCTCPUS
Philius
PolyPhobius
{PT
SEOCTOFUS

s

PDB-homology

Queued O
Running 0
Finished 1
Failed 0

© Arne Elofsson

Scil ifvLab \«

***No s

***No
®RFN o
* % wNo
***No
***No
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OCTOPUS
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PolyPhobius
SCAMPI
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TM-regions
TM-regions

TM-regicns

TM-regions

homologous TM proteins detected >

***No homologous TM proteins detecte

New query
Batch WSDL API
Download
References
News

Server status
Example results
0Old TOPCONS

Help

Your recent jobs:

Queued 0
Runnimg 0
Finished 25
Failed 0

Results

* Submitted: 2018-03
Status: Finished
Waiting time: 1 sec
* Running Time: 28 s
Results of your prediction v

Zipped folder of your result

Dumped prediction in one t

The sequence(s) you submic

Predicted topologies and pred

= Inside

TOPCONS
OCTOPUS —
Philius
PolyPhobius
SCAMPI
SPOCTOPUS

14

12

TOPCONS

Pradicted topelogies and predicted AG values:
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Philius
PalyPhobius
SCAMPI
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version 1.0 | help | manual | Wollscheid Lab

, PROTTER
— | Welcome to Protter — the open-source tool for visualization of proteoforms and interactive integration of annotated
. and predicted sequence features together with experimental proteomic evidence!
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PROTTER-obrazek!

please enter a UniProt protein accession:

@ protein

by accession

¢ load example

+ submit

)

V4

daty z UniProt

V4

Cita sam

-pracuje s

(nepo

or, alternatively you can
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UGT1A6 (P19224)
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PROTTER-obrazek!

by accession please enter a UniProt protein accession: enter a custom protein sequence or multiple sequences in FASTA format:
T A — | e AR i A Oy
v submit | ¢ load example | by sequence RLWSHRSYKARLPLRLFLIIANTMAFOQNDYYEWARDHRAHHKFSETHADPHNSRRGFFFS

HVGWLLVRKHPAVKEKGSTLDLSDLEAEKLVMFORRYYKPGLLMMCFILPTLVPWYFWCE
or, alternatively you can: TFQNSVFVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNISPRENILVSLGAVGEGFHNY
: : HHSFPYDYSASEYRWHINFTTFFIDCMAALGLAYDRKKVSKAAILARIKRTGDGNYKSG

& enter a list of proteins

= load a proteomics result file | v submit | @ loadexample = load FASTA file
o refresh B export = share © open in UniProt & refresh ® export @ share = open in UniProt
M PTMs M N it
/] glyco moti
- Lumenal 1 uoo[,. 3 @EENT L 2 ;flrla‘?‘tjs bond © signal peptide
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- oooa@ “’@000 95"".30 90%00 @ signal peptide TMRs: Phabius
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Predikce transmembranovych Useku

.“;N| e =TT
Il (I
‘I"bil Y ,lﬁl If.‘ "‘j :n"f‘ \ - nzide == Quiside Th-helix {IN->CUT) [ ] Thi-helix (QUT-IN| Bl Signal pepice
. f i : ! ) . ' _ !

s T If l‘"g"l | ;;‘ { | h ,"'*\ TOPGCONS r -
ProtScale IR OCTOPUS - -
Nl 1 T ! Philius - _
f i PolyPhobius - -
TMHMM L | SCAMPI — _
""""""" SPOCTOPUS - -

Phobius...
TOPCONS
CCTOP s

probaity

> \lyzkouset vice programu!




Prakticka ukazka

- otevrete si soubor/stranku s vasi sekvenci

- otevrete si odkazy (kazdy v novém okné) a zjistéte zda je to rozpustny protein, pripadné kolik
ma predpovézenych transmembranovych usekl




_Proteinova bioinformatika®

Vyhledavani AMK sekvenci

Analyza vlastnosti sekvenci (aminokyselinové slozeni, molekulovda hmotnost, isoelektricky bod...)
Stépeni proteasami

Analyza hydrofobnich segment(, transmembranovych Usekd

Predikce sekundarni struktury —— Hledani znamych motiv(i

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



Hledani podobnosti

Podobnost (similarity) x homologie

BLAST: Basic Local Alignment and Search Tool

Hleda podobné sekvence z vybranych databaze pomoci kratkych ,slov” (sekvenci vytvorenych ze
zadané sekvence), s vyuzitim ,,substitu¢ni matice”, kterd udava miru dulezitosti rozdilnych
aminokyselin v zadané sekvenci a vyhledané sekvenci

,Leucin je podobnéjsi Isoleucinu nez Histidinu®

BLAST je soucasti témeér vSech dostupnych databazi (véetné genomovych).



NCBI/BLAST

http://blast.ncbi.nlm.nih.gov/Blast.cgi

U.S. Natienal Library of Medicine NCBI National Center for Biotechnology Information

jostovap My NCBI Sign Out

BLAST

Home Recent Results Saved Strategies Help

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and

calculates the statistical significance.

Web BLAST

BLAST Genomes

Learn more

Magic-BLAST 1.2.0 released

A new version of the BLAST RNA-seq mapping tool is now available.
Mon, 27 Feb 2017 14:00:00 EST B More BLAST news...

ter organism comimaoi

1 name, scientific name, or tax id

Mouse

Rat

Microbes



http://blast.ncbi.nlm.nih.gov/Blast.cgi

http://www.youtube.com/watchBLAST

NCBI/BLAST

Home  Recent Results = Saved Strategies  Help

<. BLAST®
-

rNCBHBLAST,I’bIastpsmtestandardpmte"'lBLAsT

blastn blastp blastx thlastn thlastx

¥ Enter accession number(s), gi(s) or FASTA sequence(s)

p-mnnn.u.xm%m SFNYAMRELAVELLKKRCWEVLESDLYAMNFNPIISRNDITGELEDSENF]

ESSLAHKEGRLSPDIVEEHKKLERADNLVIFQF PLOWFGVPAILEGWFERVLVAGFAYTYARMYDNGD

=N v T[]

KEILLSITTCGSGSMY SLOGVECDMNVILWPIQSCILRFCGFQVLEPQLVYSIGHTPPDARMOILES

5 using a protein query. more. .. Resefpage Bookmark

Or, upload file Prochazet...

Job Title

Enter a descriptive tifle for your BLAST search

O Align two or more sequences

Choose Search Set

Database | Mon-redundant protein sequences (nr) ' |

Organism
Optional | | O Exclude .+

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown.

Exclude

P [ models (XMIXP) [ unculturedrenvironmental sample sequences

Entrez Query |
Optional

Enter an Entrez query to limit search

Program Selection
Algorithm

® blastp (protein-protein BLAST)
O PSILBLAST {Position-Specific terated BLAST)
) PHI-BLAST (Pattern Hit Initiated BLAST)

O DELTA-BLAST {Domain Enhanced Lookup Time Accelerated BLAST)
Cpaose a BLAST algorithm

Search using Blastp (protein-protein BLAST)

|:| Show results in a new window



http://www.youtube.com/watch

a T “_*“M S I
N C B ‘ B L S 4y hover to see the titte W click to show alignments « S.how Conserved Domains Alignment Scores <40 W40-50 [O50-80 [@e0-200 [N==200 (2]

100 sequences selected @ Putative conserved domains have been detected, click on the image below for detailed results.
National Library of Medicine e von. L - L i L
National Center for Biotechnol Infarmation Specific hits -

Superfanilies Membsrare—k ADS:

Gke super-family

BLAST ® » blastp suite » results for RID-ZYHJKTA1013

Distribution of the top 100 Blast Hits on 100 subject sequences

Save Search  Search Summary v o L ey

1 70 140 210 280 350
Job Title NP_005054.3 stearoyl-CoA desaturase [Homo...
RID ZYHJIKTA1013 Search expires on 03-02 19:3¢ pm Download All v
Program BLASTP @ Citation v
Database nr See details v Type common name, binomial, taxid or group name
Query ID lcl|Query_51026 e —
Description NP_005054.3 stearoyl-CoA desaturase [Homo sapiens] Percent Identity E value Query Coverage
Molecule type amino acid to to to
Query Length 359
Other reports  Distance tree of results Multiple alignment MSA viewer @ m

. : x|
| Compare these results against the new Clustered nr database @ BLAST
L n A II"\ 2\ / J
UURNdAZLy
Graphic Summary Alignments Taxonomy E-Value (expecta ncy’ I
Sequences producing significant alignments Download ™ Select columns ~ Sho§ [ 100V | @
select all 100 sequences selected GenPept Graphics Distance tree of resulis  Myltiple alignfnent MSA Viewel
- N Max | Total | Queny E Per.
] I Scientific N
=SSl CIBNHIE NAME o core Score Cover] value | Ident L Accession
v v b - v
stearoyl-CoA desaturase [Homo sapiens] Homo sapiens T48 748 100%) 0.0 Q00.00% 3 NE 005054 .3
stearoyl-CoA desaturase [Homo sapiens] Homao sapiens 747 74T 100%) 0.0 98 72% 3 AAD28870.1
stearoyl-CoA desaturase variant [Homo sapiens Homo sapiens 746  T46  100%) 0.0 99 72% 3 EADS2219 1
stearoyl-CoA desaturase varant [Homo sapiens] Homo sapiens T44 744 100%) 0.0 99 72% 3 EADS6582 1




Descriptions Graphic Summary Taxonomy

Alignmentview| Paimise W | a |RE5tGre defaults Downlnad "

100 sequences selected 9

X Download v GenPept Graphics ¥ Next <4 Descriptions

stearoyl-CoA desaturase [Homo sapiens]
Sequence ID: NP_005054.3 Length: 359 MNumber of Matches: 1
See 2 more title(s) v See all [dentical Proteins(IPG)

Range 1: 1 to 359 GenPept Graphics Related Information
— — Gene - associated gene details
Score Expect Method Identities Positives Gaps i )
748 bits(1921) 0.0  Compositional matrix adjust. 359/359(100%) 359/359(100%) 0/352(0%) Genome Data Viewer - aligned
genomic context

Query 1 MPAHLLQDDISSSYTTTTTITAPPSRYLQNGGDKLETMPLYLEDDIRPDIKDDIYDPTYE 60 Identical Proteins - Identical

MPAHL LODDISSSYTTTTTITAPPSRVLQNGGDK LETMPLYLEDDIRPDIKDDIYDPTYE teins to NP 0050543
sbjct 1 MPAHLLQDDISSSYTTTTTITAPPSRYLQNGGDKLETMPLYLEDDIRPDIKDDIYDPTYE 60 proteins to WF_ :

Query 61  DKEGPSPEVEYWVWRNIILMSLLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGITAGAH 128
DEEGPSPEVEYVIWRNITLMS LLHLGALYGITLIPTCKRY TWLWGVFYYFVSALGTITAGAH
Sbjct 61  DKEGPSPKVEYWVWRNIILMSLLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGITAGAH 128

Query 121 RLWSHRSYKARLPLRLFLITANTMAFQNDVYEWARDHRAHHKFSETHADPHNSRRGFFFS 128
RLWSHRSYKARLPLELFLITANTMAFQNDVY EWARDHRAHHK FSETHADPHNSRRGFFFS
Sbjct 121 RLWSHRSYKARLPLRLFLITANTMAFQNDVYEWARDHRAHHKFSETHADPHNSRRGFFFS 188

Query 181 HVGWLLVRKHPAVKEKGSTLDLSDLEAEKLVMFQRRYYKPGLLMMCFILPTLVPIWYFWGE 248
HVGWL LVREHPAVEEKGS TLOLSDLEAEK LVMFQRRYYKPGLLMMCFILPTLVPIWY FWGE




—>upravit ulozené sekvence, tak aby v nazvu byl jenom organismus

| *seqdump (1).bct — Poznamkovy blok - m} *

Soubor Upravy Format Zobrazeni MNapovéda
>Homo sapiens
MPAHLLODDISSSYTTTTTITAPPSRVLONGGDKLETMELY LEDDIRPDIKDDIYDPTYKDKEGESPEVEYVWRNITILMS

LLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGITAGAHRLWSHRSYKARLPLRLFL I IANTMAFQNDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGS TLD LSD LEAEKLVMFQRRYYKPGLLMMCFI LETLVEWYFWGE
TFONSVEVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNI S PRENI LVSLGAVGEGFHNYHHSFEYDY SASEYRWHINET
TFFIDCMAALGLAYDRKKVSKAATLARTKRTGDCNYKSG
>Gorilla gorilla gorilla
Descriptions Graphic Summary Alignments Taxonomy MPAHLLODDISSSYTTTTTITAPPSRVLONGGDKLETTPLYLEDDIRFDIKDDIYDPTYKDKEGPSPKVEYVWRNI TLMS
LLHLGALYGITLIPTCKFYTWLWGVFYYFI SALGITACAHRLWSHRSYKARLPLRLFL I IANTMAFQNDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGS TLD LSD LEAEKLVMPQRRYYKPGLLLMCFI LPTLVEWYFWGE
. L . d
Seque“ces prﬂ,duc"-'g 5.gn|ﬁcant allgnme“ts ﬁ Download TFONSVEVATF LRYAVVLNATWLVN SAAHLFGYRPYDKNISPRENILVS LGAVGEGFHNYHHSFEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRKKVSKAATLARTKRTGDCNYKS
>Pan troglodytes
MPAHLLODD ITAPPSRVLONGGDKLETTPLY LEDNIRED IKDDIYDETYKDKEGPS PKVEYVWRNI TLMS

select all 5 sequences selected ﬂ‘
O 7 FASTA (complete 5| LLHLGALYGITLI PTCKFY THLWGVFYYFVSALGT TAGAHRLWSHRSYKARLPLRLFL I TANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGS TLD LSD LEAEKLVMPORRYYKTGLLLMCFI LPTLVEWYFWCE

Description FASTA (aligned sed TFONSVFVATFLRYAVVLNATWLVNSARHLFGYRPYDKNT SPRENT LVSLGAVGEGFHNYHHSFPYDY SASEYRWHINET
B i TFFIDCMAALGLAYDRKKVSKAATLARTKRTGDGNYKSG
i GenBank (complef>camelus ferus
vV stearoyl-CoA desaturase [Homo sapiens] . MPAHLLQEEISSSYTTTTTITAPPSRVLONGGDKLEKTPLY LEEDTRPEMKDDIYDPSYQDKEGPKPKVVYVWRNI ILMG
e Hit Table (text) LLHLGALYGITLIPTCKFYTFCWVLFYYIISALGI TAGAHRLWSHRSYKARLPLRVFLIIANTMAFQNDVFEWARDHRAH
— : NMFQRRYYKPG
] stearoyl-CoA desaturase [Homo sapiens] _ HKFSETDADPHNSRRGFFF SHVGWL LVRKHPAVKEKGGLLD LSDLKAEKL ILLMCFIMPTLVPWYFWGE
— . 1 lie Tabala foewn TFQHSLYLATFLRYAVVLNVTWLVNSAAHLYGYRPYDKTINPRENI LVS LGAVGEGFHNYHHSFPYDY SASEYRWHINET
_ i ) dump.txt - Poznamkovy blok
(] stearoyl-CoA desaturase variant [Homo sapiens] 4] seq um'p oznamkovy blo TFFIDCMAALGLAYDRKKVSKAATLAKVKRTGDGSYKSG
B Soubor Upravy Format Zobrazeni MNapovéds >OVLS al’:lesl
[7] stearoyl-CoA desaturase variant [Homo sapiens] >g1 113435426 | gb | AAH04579. 1] Ngol pr{MPAHLLQEEISSSYTTTTTITAPPSRVLONGGGKLEKTPLYLEEDIRPEMRDDIYDPTYQDKEGPKPKLEYVWRNIILMG
— MAARRAL IVL AHSEKTSFNYAMKEAAVEALKKRGY LLHLGALYGITLIPTCKIYTFLWVLFYYVISALGI TAGVHRLWSHRTYKARLPLRVFLIIANTMAFQNDVFEWSRDHRAH
- ; ; ; LSPDIVAEHKKLEAADLVIFQFPLQWFGVPAILKG qrpSETDADPHNSRRG HVGWL LVRKHPAVREKGA LRAFKLVMFQRRYYKEGVL VEWYLWGE
Vv acyl-CoA desaturase [Gorilla gorilla gorilla VHGDMNVILWPIQSGILRFCGFQVLEPQLVYSTGH ook S SRRGFFES L PR TLDLSD LLCFILETL U
- >gi 524939198 |ref | xP_005071892.1| ¢ TFONSLFFATFLRYAVVLNATWLVNSARHMYGYRFYDKTINPRENILVSLGAVGEGFHNYHHTFEYDY SASEYRWHINFT
| ] SCDisoform 1 [Pongo abeli) MAVRRAL ILL AHSERTSFNYAMKEAAVEAL KKKGW TFFIDCMAA TGLAYDRKKVSKARVLARMKRTGEESYKSG
— LSPDIVAEQKKLEAADLVIFQFPLHWFGVPAILKG
— . WVHGDMNIILWPIQSGILHFCGFQVLEPQLVYSIGHTPPDARTOILEGWKKRLETVWDETPLYFVPSSLFDLNFQAGFLLKKEVQEEQKKNRFGL SVGHHLGKSIPADSQIKARK
[ | stearoyl-Coh desaturase [Pongo abelii >gi|227430403 |ref |NP_001153085.1] NAD(P)H dehydrogenase [quinone] 1 [Sus scrofa]

MAVRKALITLAHSEKTSFNYAMKEAAVEALKRRGWEVAVSDLYAMNFNPVISRKDITGKLKDPGNFQYPAETALAYKEGR

| | D D rotein [H oMo S apieﬂs] LSPDIVAEQKKVEAADLVIFQFPLOWFGVPAILKGWFERVLIGEFAYTYAAMYDKGPFRNKKAVLSITTGGSGEMYSLOG

—d e —— IHGDMNILLWPIQSGTLHFCGFQVLEPQLTYSIGHTPEDARIQILEEWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMEKKQVQDEQKSNKFGL SVGHHLGKSIPTDNOVEKARK
>g1|386781783 |ref |NP_001247927.1| NaD(P)H dehydrogenase [quinone] 1 [Macaca mulatta]

acyl-CoA desaturase [Pan froglodytes] MVGKRALIVLAHSERTSFNYAMKEAAVAAL KKKGWEVAESDLYAMNFNPIISRKDITGKLKDPANFQYAAESTLAYKEGR

V - _ LSPDIVAEQKKLEAADLVIFQFPLOWFGVPAILKGWFERVFVGEFAYTLAAMYDKGPFQSKKAVLSITTGGSGEMYSLOG
— IHGDMNVILWPIQSGILHFCGFOQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMEKEVQDEEKNKKFGL SVGHHLGKSIPTDNQIKARK
[] acyl-CoA desaturase [Hylobates moloch]

_ >gi 426242583 |ref | XP_004015151.1| PREDICTED: NAD(P)H dehydrogenase [quinone] 1 [ovis aries]
MAVRKALIVLAHSERTSFNYAMKEAATEAL KRKGWEVTVSDLYAMNFNPVISRKDITGKLKDPGNFQYPAETVLAYKEGR
[] stearoyl CoA desaturase [Homao sapiens] LSPDIVAEQKKLEAADLVIFQF PLQWFGVPAILKGWFERVLVGEFAYKYAAMYDKGPFRNKKAVLSITTGGSGSMYSLHG

— IHGDMNIILWPIQSGTLHFCGFQVLEPQLTYSIGHTPEDARVQILEGWKKRLENIWDEMPLYFAPSSLFDLNFQAGFLMEKKEVQDEQKSKKFGL SVGHHLGKSIPMDNOQIKATK
o >g1]130230685|gb|AAP20940.1| NAD(P)H dehydrogenase, quinone 1 [Homo sapiens]

[] acyl-CoA desaturase [Nomascus leucogenys] RRALIVLAHSERTSFNYAMKEAAAAAL KKKGWEVVE SDLYAMNFENPIISRKDITGKLKDPANFQYPAESVLAYKEGHLSP
DIVAEQKKLEAADLVIFQFPLOWFGYPAILKGWFERVF IGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSMYSLOGIHG
DMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNKKFGL SVGHHLGKSIPTDNGIKARK




NCBI/BLAST-podobné sekvence u jednoho org.

blastn blastp\ blastx | tblastn | tblastx |

Standard Protein BLAST

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) &

BLASTP programs search protein databases using a protein query. more...

Reset page

MVGRRALIVLAHSERTSFNYAMKEAAAAAL KKKGWEVVESDLYAMNFNPITSREKDITGKL
KDPANFOYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFGVPAILKGWFERY
FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSMYSLQGIHGDMNVI LWPIQSGILHFC

GFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMK
KEVODEEKNKKFGLSVGHHLGKSIPTDNQIKARK

Clear Query subrange &

From ‘ ‘

BLAST results will be displayed
To| |

Or, upload file Zvolit soubor |Nevybran zadny soubor &

Job Title ‘

in a new format by default

You can always switch back to the
Traditional Results page.

Enter a descriptive title for your BLAST search &)
(] Align two or more sequences &

Choose Search Set

Putative conserved domains have been detected, click on the image below for detailed results.
1 50 100

150
Query seq,

200 250 274
S ——
Database specific hits e
—l +| Reference proteins (refseq_protein)

Organism - . Distribution of the top 7 Blast Hits on 6 subject sequences &
‘Homo sampiens (taxid:9606) Mouse over to see the title, click to show alignments
Enter organism common name, binomial, or tax id. Only Color key for alignment scores
W <40 W 40-50 [ 50-80 [ 30-200 B >=200
Exclude (] Models (XM/XP) [] Non-redundant RefSeq prot
Optional
1 50 100 150 200 250
Program Selection

Algorithm @® blastp (protein-protein BLAST)

() PSI-BLAST (Position-Specific lterated BLAST)
() PHILRI AQT (Pattarn Hit Initiatad Rl AQT)

Bookmark

7




U n | p rOt/B I_AST https://www.youtube.com/watch?v=UPaConHNP7E

Align Peptide search 1D mapping SPARQL Release 2022_05 | Statistics .;.‘,ﬁ

How to use this tool . Enter either a protein or nucleotide sequence or a UniProt identifier (e.g.P00750 or A4_HUMAN or
UPIO000000001) into the form field.

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences, which can be used . Optionally, change the program parameters with the dropdown menus under the form.

to infer functional and evolutionary relationships between sequences as well as help identify members of gene families. . Click the Run BLAST button.

@ Help D BLAST help video 3 Other tutorials and videos & Downloads

Protein sequence, Nucleotide sequence or UniProt identifier

Target database! E-Threshold: Matrix* Filtering* Gapped! Hits?
[UniProtkB v [10 v [Auto v| [None v| [yesv| [250 V]|
[[JRun BLAST in a separate window.

‘ Clear || %, Run BLAST |

Tools Core data Supporting data Information
BLAST Protein knowledgebase (UniProtkB) Literature citations About UniProt
Align Sequence clusters (UniRef) Taxonomy Help
Retrieve/ID mapping Sequence archive (UniParc) Keywords FAQ
Peptide search Proteomes Subcellular locations UniProtkB manual

Cross-referenced databases Technical corner

Diseases Expert biocuration




Uniprot/BLAST

. %

Blast parameters

Identity BLAST 249 results found in UniProtKB

__l_-_ Overview Taxonomy Hit Distribution Text Output Input Parameters API Request

534 |
. &, Download # Customizecolumns (B Resubmit
Score
I Entry Name Protein Names
—_ —_— (] ! SCD_HUMAN Stearoyl-CoA SCD, FADS5, 5CD1, SCDOS Homo sapiens (Human)
| 214 | | 1946 desaturasel...] AA
E-Value [ G3QFKé G3QFKé6_GORGO Stearoyl-CoA SCD Gorilla gorilla gorilla 359
desaturase (Western lowland gorilla) Al
— O ADASDIZWW6G ADASD2WWES_PONAB  SCD isoform 11..] SCD, CR201_G0023498 Pongo abelii (Sumatran 359
(. ] orangutan) (Pongo Al
2.8e-15 ) pyemaeus abelii)
[ AOAZR9ADO4 ADA2RIADO4_PANPA  Stearoyl-CoA 5CD Pan paniscus (Pygmy 359
Status desaturase chimpanzee) (Bonobo) Al
% Reviewed (Swiss-Prot) (12) 0 H2Q2F3 H2Q2F3 PANTR Stearoyl-CoA SCD Pantroglodytes 359
desaturasel...] (Chimpanzee) A
Unreviewed (TrEMBL) (237) __
- 9919 [T]
) H2NBA9 HZNBAS PONAB Stearoyl-CoA SCD Pongo abelii (Sumatran 404
Popular organisms desaturase orangutan) (Pongo AA

» Stearoyl-CoA desaturase - Homo sapiens

Highlight properties ¥ Select annotation ¥ View: ® Overview O Wrapped

Overview |

000767:Chain

50 100 150 200 250 300 250

Query

Match-000767 IPAHLLQDDISSSYTTTTTITAPPSRVLONGGDKLETMPLYLEDDIRPDIKDDIYDPTYKDKEGPSPKVEYVWRN I I LMSLLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGITAGAHRLWSHRSYKARL131




Vyzkousejte si BLAST

UloZte si pét sekvenci z riznych organism( ve FASTA formatu (do poznamkového bloku).

VIV

- identifikator ve fasta formatu upravte jen na organismus (vhodné pro porovnavani v pristi lekci)

—>upravit ulozené sekvence, tak aby v nazvu byl jenom organismus

| *seqdump (1).bct - Paznamkovy blok - O X

Soubor Upravy Format Zobrazeni  Mapovéda
>Homo sapiens
MPAHLLODDISSSYTTTTTITAPEPSRVLONGGDH LETMELY LEDDIRFDIKDD IYDPTYKDKEGESPEVEY VWRNITLMS
LLHLGALYGITLIPTCKFY TWLWGVEY YFVSALGI TAGAHRLWSHRSYKARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWLLVRKHPAVRKEKGS TLDLSD LEAEKLVMFQRRYYKPGLLMMCFILPT LVEWYFWGE
TFONSVEVATF LRYAVVLNATWLVNSAAHLFGYRPYDKNI SPRENI LVS LGAVGEGFHNYHHS FEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKSG
»>Gorilla gorilla gorilla
MPAHLLODDISSSYTTTTTITAPPSRVLONGGDK LETTPLY LEDDIRFDIKDD IYDPTYKDKEGPSPEVEY VWRENITLMS
LLHLGALYGITLIPTCKFY TWLWGVEYYFISALGTI TAGAHRLWSHRSYKARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWLLVRKHPAVKEKGS TLDLSD LEAEKLVMFQREYYKPGLLLMCFILPTLVEWYFWGE
TFONSVEVATF LRYAVVLNATWLVNSAAHLFGYRPYDKNI SPRENI LVS LGAVGEGFHNYHHS FEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKS
»>Pan troglodytes
MPAHLLODDITAPPSREVLONGGDKLETTPLY LEDNIRFDIKDDIYDPTYKDKEGPSPEKVEYVWRENIILMS
LLHLGALYGITLIPTCKFY TWLWGVEY YFVSALGI TAGAHRLWSHRSYFARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFFSHVGWLLVRKHPAVEKEKGS TLDLSD LEAEKLVMFQRRYYKTGLLLMCFILPTLVEWYFWGE
TPONSVEVATF LRYAVVLNATWLVNSAAHLFGYRPYDKNI SPRENI LVS LGAVGEGFHNYHHS FEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRFKVSKAAT LARTKRTGDGNYKSG
>Camelus ferus
MPAHLLOEELSSSYTTTTTITAPPSEVLONGGDEKLEKTPLY LEEDIRPEMFDDIYDESYQDKEGPKPEKVVYVWRNIILMG
LLHLGALYGITLIPTCKEY TPCWVLFY Y IISALGITAGAHRLWSHRSYFARLPLRVF LITANTMAFONDVEEWARDHRAH
HKFSETDADPHNSRRGFFFSHVGWLLVRFKHPAVEERGGLLDLSD LKAEKLVMFOQRRY YK PGILLMCF IMPT LVEWYFWGE
TFOHS LY LATF LRYAVVLNVTWLVN SAAHLY GYRPYDKTINPRENI LVS LGAVGEGFHNYHHSFEPYDY SASEYRWHINET
TFFIDCMAALGLAYDRFKVSKAAL LAKVKRTGDGSYKSG
>0vis ari.esl
MPAHLLOEELS SSYTTTTTITAPPSEVLONGGGKLEKTPLY LEEDIRPEMRDD IYDETYQDKEGEPKPKLEYVWRNI I LMG
LLHLGALYGITLIPTCKIYTFLWVLEY YVISALGITAGVHRLWSHRTYFARLPLRVE LITANTMAFQONDVEEW SRDHRAH
HKFSETDAD PHNSRRGFFFSHVGWLLVRFKHPAVREKGATLDLSD LRAEKLVMFORRY YK PGVLLLCFILPTLVEWY LWGE
TFONS LFFATF LRYAVVLNATWLVN SAAHMY GYRPYDKTINFRENI LVS LGAVGEGFHNYHHTFEYDY SASEYRWHINFT
TFFIDCMAATGLAYDRKKVSKAAVLARMKRTGEESYKSG




shrnuti | - Resersni projekt: NQO1

NAD(P)H:chinonoxidoreduktasa / reference
Protein: NP_000894, P15559 / 274 AMK; 30,8 kDa; trypsin Stépi 33x (59AMK nejdelsi peptid)...
Flavodoxinovda doména wHavedexini2i  N-terminalni signdlni peptid

uuuuu

RAVERLFRRTHVRVSAL LI

Cytosolicky/Extracelularni (Rozpustny) protein .

s
EXNF GL5TEHL

Podobné proteiny vyhledany, FASTA soubory ulozeny, sekvence porovnany "==::=



DU3: analyza proteind, podobnost

Pracujte s ,vasim“ genem/proteinem/enzymem (pr. NQO1)

1) Obsahuje vas protein néjaké typické motivy? (vytrihnéte vystup z jednoho programu)
2) Je to transmembranovy protein? ( -11- )
3) M3 signalni peptid? ( -11- )
4)  Vyberte pét podobnych sekvenci (vyhledanych BLASTem) z jinych organismu — ulozte si sekvence
5) Vyhledejte podobné referencni sekvence jen u Homo sapiens — kolik sekvenci bylo nalezeno?
(je treba zaskrtnout prohledavani , Refseq_protein®“ a omezit na Homo sapiens/human/)

-pocet se ukaze po zaskrtnuti , ALL"

»vse zpracujte do bloku OneNote



-II: DU3-pfiklad Feseni

DU1 - Onek

Soubor Domd [ Kreslit Historie Zobrazeni

! o . - . e 5
L_|_.= MU_J DOZnakaW blOk hd Rychlé poznamiky paper challenge | Nowvy oddil 1 bisinformatika +

DUs | SMARTES 28
Domaing within Homo sapiens protein NQO1_HUMAN (P15559)
ey
.

1

TMMOD
= Annotation NON-TM PROTEIN
#Length 74
= Number of predicted TMEH: 0
2) # Exp namber of AAs in TMH:  0.000000
# Exp mamber, vt 60 AAs 0000000
# Total prob of Nem 0453689
outude 1 bl
b postence rebabuines
“Hazass malases
ERT AVAAL NEIISRFDITGELET QYAAESTIAYREGR
LIFDIVAE VT PP LW GV EA T LA PR T UG FAY T LA MY TG F U AL S IT TG 56 MY SLOG
IHGIMNVI LW IQSGI LHPOGEQVLE POLT Y S IGHT PADAR IO T LEGHEHRLEN IWDET PLYFAPSSLFDLNFQAGELMK
FEVIDEER P GL VLGRS TP TINI IHARK
>Ems 2sERis
MAVRFALT I LARSERT SENYAMEEARVERLKRRGHEVAVS DL YAMNENFUI SRKD ITGHLKDPGNE CYFAZTALAYHEGR
3) LSPDIVAECFHVEAADIVI FOFPLOWEGVE:
IEGRMNILLWFIQS6T LHFCGEQVLE FOLT Y5 IGHT PEDAR T ILE EWKHRLEN INDETFLY FAF SSLETLNEGAGELME.
KOOI GNP GLSVGHELGHS IFTINQUERRK
>Eos pauEas

MAVRFALIVLAHRSERT SENYAMEEAR TEA L KRHCWEVTVSDLY AMNEN PV T SRED ITGHLKDPGHFCYPAETVLAYEEGR
L3P IV AR SR L E A D IV I PP LW GV AL LGP ERVL I GE PR AR THGE FRAGFAVL S ITT GRS MY S1G
THGIMNI I LWPIQSGT LHFOGFQULE POLT Y5 I GHT PEDARV] TLEGREHR LEN IWDEMFLY FAR SSLFTLNECAGT LMK
FEVQDECHSHHPCLSVCHNLGHS IPMINOTFA TR

sHis smaoalus
MAARRALTVLARSERT! VEALKMRGHEVLE SDLYAMNEN P I ISRND ITGELKDSINICYPSESSLAYHEGR

LSPDIVAERFHLEAADIVI FQFFLOWEGVP
VHGMNT LWE I Q56 LRFCGE QULE FOLVY S I GHT PFDARM. TL EGWKKRLE TUREE TPLYFAR SSLITI NFCAGFT MK
HEVQEE QFEHPGLSVGHELGHS IPADNQIFRARK

MARIIGALIVLARAEET. VDAL QKR SVAYS DL YA E N FUCSAE D I T CEFFD NN ENYRVEMGLARFE GR
LS SDIVAE S HLEAADIVI FOF P LOWFGUPA T LKGHFIRVE TGGFAY S YASMYDQGP FUsGVWLSFTTCGAGSMYTING
TONGT LY POGEQULEFQIAYS IGHT PEDVRIQTIMGWIERL GS [WEEFPLSEVE SSSFEMSFHGGERLE.
PPINOVERCRK
4) Nalezeno 6 sekvendi: tfi isoformy a tfi "jiné" sekvence

ErRiE




Priste:

Téma 4/10

Proteinova bioinformatika Il

Cile:

Student bude schopen porovnat sekvence dvou ¢i vice proteint, urcit miru

identity, zobrazit jednoduchy fylogeneticky strom vybranych proteint a
najit 3D strukturu a interakEni partnery proteinu...
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