/aklady prakticke

bioinformatiky

PETRA MATOUSKOVA 4/10
2024/2025




DU3-lidské isoformy
-z ,refseq protein“databaze

BLAYS IF programs searcn protein datapases Using a protein query. more...

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange ©
Q13153
From | |
BLAST®,, blastp suite » results for RID-2ZATDA4H013 Home RecentResults Saved Strategies Help
or, uj Save Search Search Summary v © How to read this report? @ BLAST Help Videos Back to Traditional Results Page
Job 1 e e m y— o v v v
@ Your search s limited to records - §equences producing significant alignments Download Select columns Show | 100V | @
Job Title Q13153:RecName: FL
D Al RID 2ZATDA4HO13 search select all 100 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer
Program BLASTP @  Citation o o Max Total Query E Per.  Acc.
) Description Scientific Name Accession
Ch Database refseq_protein  See ( — = Score Score Cover value Ident Len
v v v v v b4
Query ID Q13153.2
Datalk v serine/threonine-protein kinase PAK 1 isoform 2 [Homo sapiens] Homo sapiens 1038 1038 100% 0.0 100.00% 545 NP_001363202.1
Description RecName: Full=Serine
. . serine/threonine-protein kinase PAK 1 isoform 3 [Homo sapiens] Homo sapiens 1031 1031 100% 0.0 98.73% 5562 NP_001363201.1
Molecule type  amino acid
Query Length 545 serine/threonine-protein kinase PAK 1 isoform 4 [Homo sapiens] Homo sapiens 084 984 95% 0.0 100.00% 522 NP_001363217.1
Other reports  Distance tree of results serine/threonine-protein kinase PAK 1 isoform 1 [Homo sapiens] Homo sapiens 981 981  95% 0.0 99.04% 553 NP_001122092.1
serine/threonine-protein kinase PAK 1 isoform 6 [Homo sapiens] Homo sapiens 929 929 100% 0.0 92.48% 504 NP_001363219.1
Database Non-redunda ) . - : ‘ )
__________________________________ serine/threonine-protein kinase PAK 1 isoform 7 [Homo sapiens] Homo sapiens 921 921 100% 0.0 91.56% 499 NP_001363221.1
i Non-redund;
Organism ' serine/threonine-protein kinase PAK 1 isoform 8 [Homo sapiens] Homo sapiens 909 909 100% 0.0 90.83% 496 NP_001353223.1
Optional RefSeq Sele:
4 serine/threonine-protein kinase PAK 1 isoform $ [Homo sapiens Homo sapiens 886 886 87% 0.0 99.37% 507 NP_001363218.1
Reference pi
Model Organ serine/threonine-protein kinase PAK 1 isoform 13 [Homo sapiens] Homo sapiens 863 863 82% 0.0 100.00% 447 NP_001363233.1
Exclude | UniProtkB/S ine/th i in ki PAK 3 isof H i H i 830 830 99% 0.0 79.71% 544 NP_001121638.1
Optional Patented - serine/threonine-protein kinase isoform a [Homo sapiens] omo sapiens o . T1% .
. i i ) i i i i i 0 0,
Protein Data serine/threonine-protein kinase PAK 1 isoform 9 [Homo sapiens] Homo sapiens 8256 825 100% 0.0 84.77% 486 NP_001363224.1
Compare [: Metagenomic serine/threonine-protein kinase PAK 3 isoform d [Homo sapiens] Homo sapiens 820 820 99% 0.0 77.60% 559 NP_001121645.1

Transcriptom




Zaklady praktické bioinformatiky
Téma 4/10

Proteinova bioinformatika Il

Cile:

Student bude schopen porovnat sekvence dvou ¢i vice proteind, urcit miru
identity, zobrazit jednoduchy fylogeneticky strom vybranych proteint a
najit 3D strukturu a interakcni partnery proteinu.



_Proteinova bioinformatika®

Vyhledavani AMK sekvenci

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

Analyza hydrofobnich segment(, transmembranovych useku

Predikce funkce ——  Hleddani zndmych motiv(

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci

Vyhledani interakci mezi proteiny



Paroveé porovnani (pairwise alignment

Globalni porovnani — porovna sekvence po celé délce seql EARDP-NOYTSSTRRSRSIO

seq2 LPKLFIDQYYSSIKRTMG-H

Lokalni porovndni — porovna sekvence ¢astec¢né v ,nejpodobnéjsi“ oblasti (napr pro
vyhledani podobnych domén, odhaleni repetitivnich sekvenci) global sequence alignment

seql NQYYSSIKRS

seq2 DQYYSSIKRT

BLAST-soucasti vystupu je parové porovnani (optimalizovan na rychlost, ne presnost)  iocal sequence alignment

e e e ——
T —

VIPWKT VIPWX7_SCHMA 1 MIESSTTIQVISAGLERTGTESLENALEIIYHEECYHMFEITFNEQSDI IKWQNLIHDSH &0
VIEWXT VIEWXT SCHMA 1 MIESSTTIQVISAGLPRTGTRSLRNALETIYHEPCYHMFETTFNRQSDI IRWQONT THDSH 60 M ESS + VI AGLPRTGTRSLENALEIIYHEPCYHM EIT + +DI KWQ I ++
MIESSTTIQVISAGLERTGTESLENALEIIYHKF YHMFEIIFNEQSDIIEWONLIHDSH AOA1E30DME AOA1S3QDME OTREM MSESSNDLLVIGAGLPRTSTESLENALE I TYHEPCYHMTEI I IEQHND I DEWQELFDELL &0
VOPWXE VOFWXE_SCHMA 1 MIESSTTIQVISAGLPRIGTESLENALEIIYHREPRYHMFEIIFNEQSDIIEWQNLIHDSH el -
VeEwiT veRuXT SC o - 120 VIPWKT VIPWX7_SCHMA 61 MITTPPLLTTETIAI¥DRLRELLDGYIATTDLETCGFYRDIMNIY PNAKVLLT IRDEYDW 120
MITTPEFLLITETIATYDKLKELLDGYIATTDLETCGEYKDLMNT Y ENAKVLLT IRDEYDW * T + I DIEE+L ¥ & TD+F CGFYE+LMNIYENARVLLTIRDEYDW
VSEWKS VOEWXS_ SCHMA o MITTEPLLTTETTATYDELEELLOGYIATT DL B TCEFYRDLMNT ¥ PNARVL LT T RDE YD 120 A0R1530DMS ROR1S30DMS STREMSL EMEP————— TNELMINDGLEE I LMNYGAVTDVPACGFYRELMNIY PHAKVLLT IRDEYDW 115
VOPWX7 VIEWKT_SCHMA 121  LHSLREVVLPESNDEWRLEIEEGDEVLGLNSDFYELTEDSLEFAFQEDDLNFDDOQVLLE 180 VIPWX7 VIPWXT_SCHMA 121 LHESLEEVVLEESNDEWELEIEEGDEY. 146
LHSLREVVLPESNDPWELEIEEGDEVLGLNSDFYELTEDSLEFAFQEDDLNFDDDQVLLE LHSLEEVVLPESNDPWELEIEEGDEV
VOEWXE VOFWXE_SCHMA 121 LHSLREVVLPESNDPWELEIEEGDEVLGLNSDFYELTEDSLEFAFQEDDLNFDDDOVLLE 180 ADA1E30DMS QUQlB:iQDHB_BTREPﬂ.lG LHSLEREVVLPESNDPWELEIEEGDEVILTIRNEYDWLSSFROQTLMPESNDSSNETIDEAD 175
VEEWET VSEWXT SCHMA 181 CYDEYNRLVOQETVESDRLLVLRLGDSWEFLCEFLNVEIENGIDYECVNSHHOMTOLTEQL 240 VIPWKT VIPWX7_SCHMA 147 —-LGLNSDFYELTEDSLEFAFORDDLNFDDDOVLIECYDEYNRIVOETVESDRLLVLELG 204
S ———— 101 CUDEYNALVGETVRSORLLVIRLEDVWERLCKIIIVE (NGIDYPCNORROIGLIEGE 240 LL T DSHXACAKD ¢ DD +LCYDEINR ¥ ETVESIRLL: 416
- L0R1530DMY AOA1830DMS OTREMI76  EILELGPRFIRMAIDSMKLAFRKIDFDIDNDNEMLOCFDEYNRTVIETVESERLLIRKLG 235
VOPWXT VOPWXT SCHMA 241 IEYESLDAITHMFPDLI 257
- THYESLDAT THMFPDLI VOPWKT VOPWXT_SCHMA 205 DEWEPLCEFLNVEIPNGIDYECVN 228
VIOEWXE VQPWXB_SCHHA 241 IEYESLDAITHMFPDLI 257 DGWEPLC+FLNV++P G+ YP +N

AOALE30DMS AOR1E3QDMY STREMEIE DGWEPLCRFLNVOVPEGVSYPYIN 258




Stazeni vic sekvenci najednou:

" % 2

Status

% Reviewed (Swiss-Prot)
(186)

Unreviewed (TFEMBL)
(76,837)

Popular organisms
Human (29)
Mouse (15)
Bovine (11)
Fruitfly (8)

Rat (8)

Taxonomy

Filter by taxonomy

Group by

U n i P rOtKB 77,023 resu ltS or search "nqo1" as a Gene Name or Protein Name

& Tools 4. Download (2) )& Add View: Cards O Table ® £ Customizecolumns o8 Share ~ 2 rows selected out of 25

Entry Name a Protein Names a Gene Names a Organism a

Q5RD31 % NQO1 PONAB NAD(P)H dehydrogenase [quinone] 1[...] NQO1 Pongo abelii (Sumatran orangutan) (Pongo 274 AA
pygmaeus abelii)

P15559 & NQO1 HUMAN  NAD(P)H dehydrogenase [quinone] 1[...] NQO1,DIA4,NMOR1 Homo sapiens (Human) 274 AA
N64669 % NQO1 MOUSE NAD(P)H dehydrogenase [quinone] 1[...] Ngo1, Dia4, Nmo1, Mus musculus (Mouse) 274 AA
Nmorl
P05982 & NQO1 RAT NAD(P)H dehydrogenase [quinone] 1[...] Nqgo1, Nmor1 Rattus norvegicus (Rat) 274 AA
[ P29913 & NQO1 PARDE NADH-quinone oxidoreductase chain 1[...] ngol Paracoccus denitrificans 431 AA
0 Q56222 5 NQO1THETS8 NADH-quinone oxidoreductase subunit 1[...] ngol, TTHAOO89 Thermus thermophilus (strain ATCC 27634 438 AA
/DSM 579 / HB8)
[0 Q8CHK7 = NQO1_CAVPO NAD(P)H dehydrogenase [quinone] 1[...] NQO1 Cavia porcellus (Guinea pig) 275 AA



Stazeni vic sekvenci najednou:

@® Download selected (2)

O Download all (77,023)
Format ed out of 25

FASTA (canonical .

Pongo abelii (Sumatran orangutan) (Pongo 274 AA
pygmaeus abelii)

Compressed'

L 1 Homo sapiens (Human) 274 AA
Mus musculus (Mouse) 274 AA
Generate URL for APl  Preview 2 Cancél Download Rattus norvegicus (Rat) Do
= Paracoccus denitrificans 431 AA
Thermus thermophilus (strain ATCC 27634 438 AA

WS Uy taAvnIvIny / DSM 579/ HBa)
[0 Q8CHK7 = NQO1_CAVPO NAD(P)H dehydrogenase [quinone] 1[...] NQO1 Cavia porcellus (Guinea pig) 275 AA

Group by
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Parove porovnani - Globa

EMBOSS Needle

Pairwise Sequence Alignment (PSA)

Job Dispatcher Help &Privacy Input form

Welcome te the new Job Dispatcher website. We'd love to hear your feedback about the new webpages!

Input sequence @

Parameters

Submit

EMEQSS Needle reads two input sequences and writes their optimal global sequence alignment to file.

Sequence type
@ Protein O DNA

Paste your sequence here - or use the example sequence

=Home sapiens

LSPDIVAEQKKLEAADLVIFQFPLOWFGVPAILKGWFERVFIGEFAY TYAAMYDKGPFRSKKAVLSITTGGSGSMYSLOG
IHGDMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMK
KEVQDEEKMKKFGLSYGHHLGKSIPTDNQIKARK

MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGKLKDPANFQYPAESVLAYKEGH

| Zvoiit soubor LWL ERT]

Paste your sequence here - or use the example sequence

=Sus scrofa
MAVRKALIILAHSEKTSFMYAMKEAAVEALKRRGWEVAVSDLYAMNFNPVISRKDITGKLKDPGNFQYPAETALAYKEGR
LSPDIVAEQKKVEAADLVIFQFPLOWFGVPAILKGWFERVLIGEFAYTYAAMYDKGPFRNKKAVLSITTGGSGSMYSLQG
IHGDMNILLWPIQSGTLHFCGFQVLEPQLTYSIGHTPEDARIQILEEWKKRLENTWDETPLYFAPSSLFDLNFQAGFLMK

KQVQDEQKSNKFGLSVGHHLGKSIPTDNQVKARK

OUTPUT FORMAT @ MATRIX @ GAP OPEN @

GAP EXTEND ®

END GAF @

END GAFP OPEN @

‘ pair Y4 H BLOSUMé&2 A4 H 10

v |os

v “fabe

ME

Less options &

Title

@ sligmec_sequences: 2
#* 1: Homo
#* 20 Bus

® Matrix: EBLOS
# Gap_penalty:

® Extend_penalty: ©.5

# Length: 274
# Tdentity:

# Similarity:
i @aps:

& Score: 1326.8

Sus

Homo

Sus

Homo

Sus

Homo

Sus

Sus

Homo

Sus

UMB2
ig.@

245274 (B9._4%)
260274 (R4.9%)
@274 [ e.@x)

1

e

m
=

m
=

1@l

181

2e1

281

MVGRRAL TVLAHSERTSFNY AMKEAAANAL KKHEWEVVESDLYAMNFNPL
R R RN R R S R R P RN R AR
MAVRKAL TILAHSEKTSFNY AMKEAAV EALKRRGWEVAVSDLYAMNFNRY

ISRKDITEKLKDRANFOYPAESVLAYKERHLSPDIVAEQKKLEAACLYVIF
(RN R N R R P RN RN RN ERR R AR
ISRKDITEKLKDRENFOYPAET ALAYKERRLSPDIVAEQKKWEAACLVIF

QFPLOWFEVPALLKGWF ERVFIGEFAY TYAANYDKEP FREKKAVLEITTE
FEREEETRE T e ben e e e b e ez el
CFPLOWFEVPALLKGKFERVLIGEFAY TYAANYDKEPFRNKKAVLELTTE

GSESMYSLOEIHEDHNY ILWFIQSEILHFCEFQVLEPQLTYSIGHTRADA
PERETEEREE T s e e e e e e e e e e e il
GSESMYSLOGIHEDNNILLWFIQSETLHFCEFQVLERPQLTYSIGHTREDA

RIQTLEGWKKRLEN IWDETALYFAPSS LFOLNFQAGF LMKKEVDEEKNK
RN NN RN RN R RN R U RN R AR AR RO N e e
RIQILEEWKKRLEN IWDETPLYFAPSSLFOLNFQAGF LMKKOVEDEQKSN

KFELSVGHHLEKSIPTONQIKARK 274
FERETEERERE e rern=url
KFELSVGHHLEKSIPTONQVIKARK 274

iea

iea

258

238
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Parové porovnani - Lok3

# EMBL-EBI home « Services 3 Research A Training @ About

Lalign

Pairwise Sequence Alignment (PSA)

Results for Job ID: lalign-120240306-175812-0116-49168171-p1m

Job Dispatcher Help & Privacy Input form Tool Output

Submission Details

Welcome to the new Job Dispatcher website. We'd love to hear your feedback about the new webpages!

= p s BLSG f 42 g -2

0.0 -m & -m "F11 lalign-I26240366-175512-6416-49168471-pin_output.lav”
gnments

LALIGN finds internal duplications by calculating non-intersecting local alignments ¢ x. nuang znd w. riller (2e90) adv. apsl. Mazh. 12:97

Query

13gn-126246306-175512-6116- 43165171 -pin_asequance
Lepzrome sagians -

Input sequence ® Sequence type Libeasy Seiien.Tasasesse.a7saz-stc-socatri-pin, Eazasence
@ Protein O DNA

5

274 residues in 1 seguences

: Lambda= ©.19957 (=8.G4E79

Paste your sequence here - or use the example sequence

ers: BLSS matrix (15

Scan time: ©0.816

sroHona, 274 82 v

- iy >»Sus scrofa
PALIELIY Nevybran Zadny soubor ustezman-Eggext score: 1509 460.9 bits: £(2) <

85.2% identity

in 274 aa overlap (1-2

e se 20 58 ¢
SFNYAMKEAAAAALKKKEM DLYAMNFNSTISRKOITERL

Paste your sequence here - or use the example sequence Homs  MVERRALT

SENYAMKEANVEALKAREWEVAVSDLYAMNFNPYISREDITEAL

sus
10 20 £ 28 £ s
) 50 %0 100 110 120
Homo  KDPANFQYPAESVLAVAEGHLSPDIVAEQKKLEAADLVIFQFPLNFEVRATLKONFERY
Parameters More options v CIiiIiiioiIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiic
SuS  KDPGNFQYPASTALAYKEGRLSPDIVAEQKKVEAADLVIFQFRLGNFEVFATLKGAFERY
o £ %0 108 18 120
Submit Title:
130 120 150 158 178 158

b Homo  FIGEFAYTYAAMYDKGOFRSKKAVLSITTEGSESNYSLOGTHEDNNVILUPIQSEILHED

SUS  LIGEFAVTYAAMYDKGPFRNKKAVLSITTGESESNYSLOGIHEOMNILLKPIQS!

More example inputs
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Paroveé porovnani — Lokalni (vizualizace

Lalign

Pairwise Sequence Alignment (PSA)

Job Dispatcher Help & Privacy Input form

Welcome to the new Job Dispatcher website. We'd love to hear your feedback about the new webpages!

Results for Job ID: lalign-120240306-175812-0116-49168171-p1m — //

Tool Qutput Result Files Sy

Sus scrofa

. Download
Tool Output lalign-120240306-175812-0116-49168171-p1lm.out - P

Download -
Visual Result (SVG) lalign-120240306-175812-0116-49168171-plm.visual-svg - S0 /

Download / 50 100 150 200 50
. . . B B ; isual- H jens - 274
Visual Result (PNG) lalign-120240306-175812-0116-49168171-plm.visual-png omo Sipiens @

sy, — i) 0001 =l -
El) <000 <les02 =1e4-02

) S Download
Visual Result (JPEG) lalign-120240206-175812-0116-49168171-plmyisual-jpg -

First In p ut Sequence lalign-120240306-175812-0116-49168171-plm.asequence




Vyzkousejte si porovnat 2 sekvence

Porovnejte vas (lidsky) protein s homolognim proteinem z mysi (Mus musculus). (DU)

Vyzkousejte oba programy:
> Jakd je identita/similarita téchto dvou protein(?
— globalni porovnani
o Jak dlouhé je nejlepsi lokalni porovnani téchto dvou sekvenci?
— lokalni porovnani



Mnohonasobné porovnani
(multiple sequence alignment)

= prepsani sekvenci, tak aby stejné aminokyseliny Ci oblasti byly srovnany pod sebou ve sloupcich

Ziskani sekvenci (napr: porovnani riznych isoforem, porovnani vicero vystupt z BLASTu..)
Vlastni porovnani (rlizné programy, rizné matice, rtzné ,vystupy”...)

Umoznuje fylogenetickou analyzu (fylogenetické stromy - evolucni pribuznost)

]
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M http://multalin.toulouse.inra.fr/multalin/

Alienment: MultAlin

Multiple sequence alignment by Florence Corpet

Published h using this should cite:
"Multiple sequence alignment with hierarchical clustering"
F. CORPET, 1988, Nucl. Acids Res., 16 (22), 10831-10890

il (|
DR Tomen [ 2 |

@ Sequence data

Cut and paste your seq) here below. @

>gil13435426|gb | RRED4575.1| Ngol protein [Mus musculus]

>gi| 71055387 |emb |CAT18452.1| Ngol [Mus musculus] A
MAARRALIVLAHSERTSFNYAMREAAVEALKERGREVLESDLYAMNFNE I ISRNDITGELEDSENFQYES
EZZLIHKEGR

L3PDIVAEHEKLERADLVIFOFPLOWFGV PRI LEGHFERVLVAGFAY TYRAMYDNGPEQNERTLLIITIG
GIEIMYILOG
VHEOMNVILKPIQSGILRFCGEFQVLEPQLVY SIGHT PPOARMOILEGKEERLETVKEETPLYFAPSILED
LNFQAGELME

KEVQEEQRENKEGLIVEHHLGR I IPADNQIRARE v

zample sequences) >gi | 524535158 | ze£ |XP_005071852.1| PREDICTED: KAD(P)E dehydrogenasze
or select a file: Prochazet ..

@ Seq imput format: [Auto v

@ For nucleotidic sequences, vou must change the Symbol comparison Table (see below) @

[ Start Mulalin1 ][ Clear Entire Form |

Vyhledavani s rGznymi prametry:
substitucni matice: PAM/BLOSUM

@Result page format: v

Optional Parameters

The sequence alignment will be displayed as |a coloured Image v



http://multalin.toulouse.inra.fr/multalin/

Multalin result page

. e

i) INRA.

atu.

LG.C-Auzevlle
Go directly to Alignment
Table 9-7 Patterns of Conservation in Multiple
TR e a0, oe1, 1350, 130 Sequence Alignments
FPublished research us:\.ng this sDEtlr:ze shr.vu:ld cite
:T:m;nr, 1388, uuzl a.:;;:;: 16 (22}, 111:»;31 -10880 Amino Acid Characteristic
Symbol compariscn table: blosuméZ
Gap weight: 12 R )
el e M WY F Itis common to find conserved tryptophans. Tryptophan is a large
Lo e s e hydrophobic residue that sits deep in the core of proteins. It plays
£l orenibne an important role in their stability and is therefore difficult to
% iz anyome of HDOERZ mutate. When tryptophan mutates, it is usually replaced by
e e i another aromatic amino acid, :sur.h as phgn\rlalanlr!e or tyrosine.
beme e Bl e b L e Patterns nf conserved aromatic amino ac_|ds constitute the most
Nomas o i20GiAiTEI L Lam | 27 Chem: 2018 Weiowr: 083 common signatures for recognizing protein domains.
Name: gi]30230€85|gk Len: 274 Check: 4150 I=M;h: 0.89 - ] R ]
i O e e e G,P It is common to find conserved columns with a glycine or a proline
& in a multiple alignment. These two amino acids often coincide
P o - » kA b n b e S S B with the extremities of well-structured beta strands or alpha

gill HARRRALIVLAHSEKT

£i 1524939198 Iref 1XP_ HAVRRALILL EERTSFWHHKEHR\"EHLH(KEIE\'ﬂESDLmHNFNPJISRI‘DUEN.KDSENFWTLESTLMKEGRL

g;lé??ﬂﬂﬂljlmflﬂ’ nmmm LTLAHSEKTSFMYARKEARYERL KRRGHEYAYSDL YAHNEHPYTSRKDT TGKL K[IPﬁNII!YPRI mumm:u
62458 Iref IXP_  HAYRKAL TVL AHSERTSFNYARKEAARTEAL KRKGHEY TYSOL YAHNFHPYTSRKDT TGKL KOPGHFOYPA

mGIE\.LESDLVl'lﬂNFHPlHRNIIIIGEI.HDSKNFWPEESSLMKEH!LSPI".'I'EHKH_EHIIILJIFEFPLEMFIE\.PRILKUlFEN'LJIﬁFH\’TI‘H
EARDLYIFOF PLHHFGYPATLKGHF ERVLVREFRYTYR
i nmn ARDL YTFUFPLOMFGYPRTLKGUF ERVLIGEFAYTYR
EARDL YTFOF PLOMFGYPATL KGUFERVLVGEFAYKYR

&l I Smﬂl'MBIreFIII’ NUMRL‘NLl'IlSERTSFIIYRhl{'ERRWlRLK'KKGIE\.‘HE‘SDLVI'IHNFIIPlISRkMIGHKDMNFWHHETLMKERLSWI JKEKICLEHII]LJIFEFHEHFG\.‘PNILKHIFEIWFJEFH\’TLH

i 130230685 | eh I RAPZ0 RRALTVLAHSERTSFHYRAMKERRRAAL KKKGHE Y YESDL YARNFHP TTSREDT TGKL KOPANFOYPAESYLAYKEGHL !
Consensus  noverAL Tyl ANSERTSEMPARKEARwel KKKGHEY , cSOLYAMNENE S TSRROTTGKLKDp. NFOYpak s , L igkEGrl

131 140 150 160 170 180 190 200 210 220 230 240

VRERKKLEARDL VIFOFPLAMFGYPAILKGHFERVE IGEFAYTYR
M qRECLE ARDL YT OF PLOHFGYPRILKGHF ERY L gel ATEgR

250 260

£ 113435426 1 ghIRANOA  AHYDNGPPONKKTLLST TTGGSGSHYSLOGYNGORNY TLMP TOSGTLRF CRFOVLEPOLYYS TGH TPPIARKD TLEGHKKRLETVMEETPLYFAPSSLEDLKFOAGELHIKEYOEE QRENKFGLSYGHHL
plSMﬁﬁl‘]BlmPlﬁP THYDKGPFKNKKALL STTTGGSESHYSTHGYHGDHHT TLMPTOSGTLHFCGFOYLEPQLYYSTGHTPPOARTO 1L EGHEKRL ETYMDETPLYFVPSSLFDLNFOAGFLLKKEYOEE QRIHRFGL SYGHHL

STTTGGSESHYSLOGTHGONHILL MPTQSG TLHFCGFOYLEPOLTYSTGHTPENARTOTL EEKKRL EIMDETPL YFAPSSLFDLNFOAGFLHKKOYODEQKSHEFGLSYGHHL

H WP
11426242583 1raf IXP_  AMYDKGPFRNKKAYLST T TGGSGSHYSLHGTHGONNE ILMP TQSGTLHFCGFOYLEPALTYSTGHTPEDARVILEGHKKRLENIHDENPL YFAPSSLFDLKFORGL
=11 3007BL70I rol I YDKGPTUSKKAVLSTT T
i | JOZIGHG | ghl R AMYOKGPFRSKKRYLSITTG

:memc aMYOKGPF , nkKavLSITT

i 113435426 | gh | AAH0A EK'SIPHIIIDIHFK
%1 1524939198 Iref 1XP_  GESIPADSOIKARK
211227430403 1rof INP_  GESIPTONOVERRK
i | 42624250 lref 1XP. GRSIPHONOIKATK
gi 386781783 Iref INP.  GKSTPTDHOIKARK
51130230685 | gbIARP20  GKSIPTDHOIKARK

¥ nsus  GRSTP,Onl! KArk

Available files:
-Seguence Input file
~Cluster file

~Results as a fasta file

-Results a3 a text page (msf]
-Resnlts as postscript page(=) with ESPript (protein an.h .)

GLSVGHHL

YSLOGIHGONNY ILMP TOSGILHF CHFAYLEPALTYSTGH TPAOARINTLEGHKKRLENITHDETPLYF APSSLFDLNFOAGHLNKKEYQDEEKMKKF GLSVGHHL
YSLOGTHGOMNY TLMP TOSGTLHF CGPOVLEPQLTYSTGH TPROARTY TLEGHKKRL ENTHDETPLYFARFSSLEOLNFOAGEL AIKEYQDE ERNKKFGLSYGHHL
YSLqG | HGONK! 1L MPIOSG AL hFCGFQYLEPQLLYSTGHTP , DAR, QILEgHKKRLEn | HSEL PLYF aPSSLFDLNFOAGFL SKK $VQ$E 8K nkFGLSVGHHL

-Aliznment and tree description (1fd) Get a better view of your protein family : phylogenetic tree, pruned tree and subtrees, ised coloured
- Reznlts as an html page (needs to enable style sheets)

-Results as a text page wath colowr indicztions (need a text editor) @

-Results as a gif image

helices. (For more on these structures, see Chapter 11.)

Cysteines are famous for making C-C (disulphide) bridges.
Conserved columns of cysteines are rather common and usually
indicate such bridges. Columns of conserved cysteines with a
specific distance provide a useful signature for recognizing pro-
tein domains and folds.

H, S

Histidine and serine are often involved in catalytic sites, espe-
cially those of proteases. Conserved histidine or a conserved
serine are good candidates for being part of an active site.

K.RD.E

These charged amino acids are often involved in ligand binding.
Highly conserved columns can also indicate a salt bridge inside
the core of the protein.

Leucines are rarely very conserved unless they're involved in
protein-protein interactions such as a leucine zipper.




Alignment: NCBI/COBALT

m U.S. National Library of Medicine > NCBI National Center for Biotechnology Information jostovap My NCBI  Sign Out

COBALT Constraint-based Multiple Alignment Tool Home RecentResults Help

Phylogenetic Tree Edit and Resubmit # Download ——

- Cobalt RID DKOEGH23212 (4 segs)

¥ Graphical Overview

1 - 276 (276r shown)

= 1 - 276 (276r shown) @y - + il | £ Tools~ | & 7 -
Descriptions Seq Alignment Seq End Organism
Start 1 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 276
e s S S Sy S
Query_10001 L= | | . 757
Query_10002 L= HI I . Y 266
Query_10003 B[+ HI I _ 253
Queny_10004 M W .| Cvery_10001 (257 residues) 256
Alignment Pos: 82
Sequence Pos: 67
¥ Descriptions ¥ Select Al (Re=aligh) & Alignment parameters AT AT E LErE T
Matches: 1 of 4 rows (25.0%)

Mguery 10001 1 -MIESS  TTIQVISAGLPRTGTKSLENALEIIYHREPCYHMFEIIFNKQSDIIRKWQNLIHDSHMITTPPLL[4]1IA 74 Links T
Mgouery 10002 1 [¢]MMMETS [5] TTIQVIGAGLPRTGTNSMEEALEI IYSKPCYHMYEI IFKKQSDISIWQQLIDETHKTTSDKR—-  -K 83

Mouery 10003 1 -MSQLQ  TSLIVIGAGLPRTGTLSMKKALETIYCQPCYHMYETTINKQYDISEKWQTLLDIKQSKTTSNET LI 70 6 PE=4 SV=1

Mouery 10004 1 MMSDNS  TSLLVIGAGLPRTGTTSMKRALEILLGEPCYHMMDIMLRKHEDIGEWLQLIDEVNKTSENEVI  -— 69

EQue ry 10001 75 IYDELKELLDGY IATTDLPTCGFYEDLMNI YPNAKVLLT IRDKYDWLHSLEEVVLPESNDPWELEIEEGDEVLGLNSDEY 154
EQue ry 10002 B84 ITNGLNELLNGY IATTDLPSCSFYKELMTMY PNAKVLLT IRDKYDWLY SLEEVVLFESTDPWELEIEEGDQVLGIDSNEY 1&3
] Query 10003 71 IQNSLEEILNGY IAVTDLPACGFYRELMTMY PNAKVILT IRDENDWLTSFREVVLPRTNDTYREEVDEVNRILGLNTEFD 150
@Query_lOOOél 70 IHDILSEILTGYASVIDIPTCGFYRELMNVY PNAKVILT IRDKTDWLSSLRHTVMPEKCCDPQRQIMEEAMNVIGYSVEID 149




Alignment: Clustal Omega

Clustal Omega

Multiple Sequence Alignment (MSA)

Job Dispatcher Help & Privacy Input form

Welcome to the new Job Dispatcher website. We'd love to hear your feedback about the new webpages! X

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three or more sequences. For the alignment of
two sequences please instead use our pairwise sequence alignment tools.

Input sequence ® Sequence Type

@ Protein O DNA (O RNA

Paste your sequence here - or use the example sequence

v

Zvolit soubor g e P LR | Use the pl I | Clear sequence I More example inputs

Parameters OUTPUT FORMAT @

’ Clustalw with character counts v




Alignment: Clustal Omega

Results for Job ID: clustalo-120240306-172317-0875-65691984-p1m

Alignments Tool Output Guide Tree Phylogenetic Tree Reszults Wiewers Reszult Filzs Submission Details

COLOR SCHEME
clustals ARNDCQEGHILKMFPSTWYVBXZ
Nightingale ANNENENENNNEEE NEEEN
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Alignment: Clustal Omega

aliphatic
aromatic

Clustal Omeg ;=

charged
Multiple Sequence Alignme¢ cinema
clustal
clustal2
helix

Job Dispatcher Help & Privacy 1 FV‘:(TO
es

mae

1

Negativné nabité aminokyseliny

Welcome to the new Job Dispatcher | negative Iback about the new webpage: 4 4
e P {asparagova kys.-D, glutamova kys. — E)
polar
ng;::e italo-120240402-080501-0218-54145465-p1m
serine_threonine
Alignmenis strand uide Tree Phylogenetic Tree Results Viewers Result Files Submission Details
taylor
i LEGEND
oy negative v | 2E
Nightingale aa
6 Sequences 2‘0 4‘0 é él o 1".‘3 ll.’: !::(\ 'éc ;‘III 2."9 20 Et:x]
1 100
su MAVRKAL | | LAHSEKTSFNYAM AVEALKRRGWEVAVSHELYAMNFNPV | SRKE | TGKLKBPGNFQYPABTALAYKEGRLSPR IV KKV LV
crROCUT - |ARRAL | VLAHABTTSFNHAM A LKSKGWEVTVSELYAMNFNPV | SRRE | TGTLKBPGNFQYPARSVLAYKBGRLSPH | V KKL LV
LEMU MAARKAL | VLAHSERTSFNHAM ALBALKKKGWEVAVSBLYAMNFNP | | SKKB | TGKLKBPENFQYPVESVLAYKEGRLSPR I V. KKL LV
MACAC MVGKRAL | VLAHSERTSFNYAM AVAALKKKGW SELYAMNFNP | | SRKE | TGKLKEPANFQYAABSTLAYKBGRLSPR IV KKL LV
HOM MVGRRAL | VLAHSERTSFNYAM AALKKKGW SELYAMNFNP | | SRKH | TGKLKEBPANFQYPABSVLAYKEGHLSPR I V. KKL LV _
PA MVGRRAL | VLAHSERTSFNYAM AAAALKKKGW SELYAMNFNP | | SRKR | TGKLKEPANFQYPARSVLAYKRGHLSPR IV KKL LV




Alignment: Clustal Omega

Results for Job ID: clustalo-120240306-

Guide Tr

Tool Output

Nightingale

CLUSTAL

sus
crocuta
Lemur
Macaca
[Homo
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Crocuta
Lemur
Macaca
[Homa
Pan

sus
crocuta
Lemur
Macaca
[Homo
Pan
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crocuta
Lemur
Macaca
[Homo
Pan

sus
crocuta
Lemur
Macacs
[Homo
Pan

.4} multiple sequence zlignment

MAVRKAL TTL AHSEKTSFNYAMKEAAVELL KRREWEVAVSDLY AMNFNEY ISRKDITEKL
-IARRALIVLAHAETTSFNHAMKEAAVEALKSK) VSDLYAMNFNPVISRRDITETL
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MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKEWEVVESDLY AMNFNFIISRKDITEKL
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Alignment: Clustal Omega

Results for Job ID: clustalo-120240306-151352-0108-64863764-p1m /

Alignments Tool Qutput Guide Tree Phylogenetic Tree

Phylogenetic Tree (
|,
Sus:@.25566,
Crocuta:9.85857)
IE_DB63Y,
Lemur :8.84835,
C
Macaca:@8.82251,
{
Homo: 8. 80888,
Pan:8.B836E)
:@.91833)
t@_B33TTN;

Phylogram




Vyzkousejte si porovnat sekvence
ulozené v minulém ukolu

Vyzkousejte vic programu!




.\ 7 ((

,pokrocilejsi” tylogeneticke porovhavani

pos AformMatior
Fenomiqgueset
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Documentation Downloads Contacts

Phylogeny Analysis Blast Explorer Online Programs Your Workspace

Phylogeny.fr
Robust Phylogenetic Analysis For The Non-Specialist
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"Advanced"

jsi“ tylogenetické porovnavani

Phylogeny Tree Rendering
PhyML = TreeDyn

Curation

[— % Gblocks =

Alignment
MUSCLE

"One Click" Mode

"A la Carte"

‘ 1. Overview H 2. Data & Settings || 3. Alignment H 4. Curation H 5. Phylogeny H 6. Tree Rendering

Tree Rendering results

1 ( Mus_musculus
L Rattus_norvegicus

Homo_sapiens
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Bos_taurus

0.96

003




.\ 7 ((

»jeste pokrocilejsi” tylogenetické porovnhavani

program MEGA (nutna instalace)

MEGA 7.0.18(7160630-x86_564) _ 0 w0 MT: Tree Explorer: Phy\oﬂnaly;\;.meg . - u] %
File Search Image Subtree View Compute Ancestors Caption Help
3
File Analysis Help B&m & & <€ 0 =
= TA o, p —_ - = o ﬁ_\. @ - ’K Criginal Tree  Bootstrap consensus tree
= % Y P H o 3 "
= L. oo - = 1S - R S S B - 7 o XP 042085606.1 dihydrodiol dehydrogenase 3-like isoform X1 Ovis aries
Align Data Models Distance  Diversity Bhylogeny | UserTree  Ancestors  Selection  Rates Clocks  Diagnose £ 184 XP 042085608.1 dihydrodiol dehydrogenase 3-like isoform X3 Ovis aries
;ﬁ Il Construct/Test Maximum Likelihood Tree... nr 11 XP 042085607.1 d_ihydrocﬁol dehydrogenase 3-!ike iso_fom_1 X2 Ovis aries
TA il 4 | XP 027832587.1 dihydrodicl dehydrogenase 3-like Ovis aries
Yo = | oo %3 Construct/Test Neighbor-Joining Tree... £ XP 042085605.1 dihydrodiol dehydrogenase 3-like isoform X2 Ovis aries
— o . HC XP 004014370.1 dihydrodiol dehydrogenase 3-like isoform X1 Ovis aries
2% Construct/Test Minimum-Evelution Tree... & 1 XP 004014368.1 dihydrodiol dehydrogenase 3-like Ovis aries
- 15 XP 012044013.1 prostaglandin F synthase 1-like isoform X2 Qvis aries
Construct/Test UPGMA Tree... = XP 042085620.1 dihydrodiol dehydrogenase 3-like isoform X1 Ovis aries
- - — XP 042085609.1 prostaglandin F synthase 2-like isoferm X2 Ovis aries
Construct/Test Maximum Parsimony Tree(s) # XP 014955184.1 prostaglandin F synthase 1-like isoform X2 Ovis aries
. =) XP 004014372.1 prostaglandin F synthase 1 isoform X1 Ovis aries
Open Tree Session . 3l XP 012043998.1 prostaglandin F synthase 1 isoform X2 Ovis aries
~ XP 042085625.1 LOW QUALITY PROTEIN: prostaglandin F synthase 1-like Ovis arie
g XP 004008126.1 aldo-keto reductase family 1 member B1 isoform X1 Ovis aries

XP 027824619.1 LOW QUALITY PROTEIN: aldo-keto reductase family 1 member B1
XP 042085639.1 15-anhydro-D-fructose reductase isoform X8 Ovis aries
XP 042085635.1 15-anhydro-D-fructose reductase isoform X4 Ovis aries
% XP 042085632.1 15-anhydro-D-fructose reductase isoform X3 Ovis aries
95| XP 042085627.1 15-anhydro-D-fructose reductase isoform X2 Ovis aries
841 XP 042085640.1 15-anhydro-D-fructose reductase isoform X8 Ovis aries
XP 011982310.3 aldo-keto reductase family 1 member A1 isoform X2 Ovis aries
HCON 00089710-AKR11
HCON 00149270-AKR 10

# 5

iR

XP 042085615.1 prostaglandin F synthase 1-like Ovis aries
HCON 00027940-AKR17

HCON 00027840-AKR4
LHCON 00027880-AKR18 v

>

~

Figure. Molecular Phyl ic analysis by Maximum Likelihood method
The evolutionary history was inferred by using the Maximum Likelihood method based on the Le_Gascuel_2008 model [1]. The tree with the highest log
likelinood (-14086,6673) is shown. The percentage of trees in which the associated taxa clustered together is shown next to the branches. Initial tree(s) for the
heuristic search were obtained by applying the Neighbor-Jaining method ta @ matrix of pairwise distances estimated using a JTT model. A discrete Gamma
distribution was used to model evolutionary rate differences amang sites (4 categaries (+G, parameter = 1,9954)). The rate variation model allowed for some
sites to be evolutionarily invariable (f+], 0,0000% sites). The tree is drawn ta scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 48 amino acid sequences. All positions with less than 85% site coverage were eliminated. That is, fewer than 15% alignment gaps,
missing data, and ambiguous bases were allowed at any position. There were a total of 269 positions in the final dataset. Evolutionary analyses were
conducted in MEGAT [2]
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3-D struktura proteinu: PDB

RCSB PDB Deposit + Search+ Visualize + Analyze ~ Download v Leamn ~ More «

(an o :

N An Information Portal to - ) . . I ) .
128330 Biological Search by PDB ID, author, macromolecule, sequence, or ligands

Qs

. Macromolecular Structures
PROTEIN DATA BANK Advanced Search | Browse by Annotations

u i : 1 ‘ ' n I ‘Worldwide
EMDataBank wewmeaen S ructuralBiology s =
! e e b 208 .l D Knowledgebase SsmenSoplaly

qul 21N mla BANK

14 Structures 2 Unreleased Structures 10 Citations 12 Ligands

Search Parameter: # Refine Searcn
Text Search for: ngol and TAXONOMY is just Homo sapiens (human)
Refinements ©  Currently showing 1 - 14 of 14 Displaying 25 Results
ORGANISM
View: Reports: ® Download Files

Homo sapiens only (14)

Detailed V] Release Date: Newest to Oldest [+
UNIPROT MOLECULE NAME UkA; A

NAD(P)H dehydrogenase [qu ... (13) 5FUQ View File [V

Ribosyldihydronicotinamid .. (1)

Refine Query CRYSTAL STRUCTURE OF THE H80R VARIANT OF NQO1 BOUND TO
DICOUMAROL
TAXONOMY Medina-Carmona, E., Fuchs, J.E. Gavira, J.A., Salido, E., Palomino-Morales, R. Mesa-Torres,

1 11 -, m e 'S 0 T K1



3-D struktura proteinu: PDB

RCSB PDB

Deposit v+ Search ~ Visualize + Analyze + Download + Learn ~ More «

o PI Structure Summary Annotations Sequence Sequence Similarity Structure Similarity Experiment

PROTEIN

i POB-101

Structure S

Macromole¢

+ Total !
+ Atom !
» Residi
* Uniqu

2F10

Crystal Structure of NQO1 with Dicoumarol

Note: Use your mouse to drag, rotate, and zoom in and out of the structure. Mouse-over to identify atoms and bonds. Mouse controls documentation.

| PUSVEVRRESR A ® Download Files v

Structure

Electron

Ligand

View Density Maps View

Structure View Documentation

Assembly @
Model @
Symmetry @
Style @
Color @
Ligand @
Quality @

Water © [

Hydrogens @ ¥

Default Structure View @

Bioassembly 1 VvV

Model 1 v

None v

Spacefill v ‘

By Secondary S \V
Ball & Stick v

Automatic v

lons © M

Clashes @ [



Vyzkousejte si PDB databazi

(Nema-li vas protein vyresenou struktury, vyzkousejte NQO1)
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Multifunkcni proteiny: moond

@ A Database of Extreme Multifunctional and Moonlighting Proteins

Home Browse Downloads Help About

PKM

Welcome to MoonDB v2.0

A Database of Extreme Multifunctional and Moonlighting Proteins

MoonDB is a database containing predicted Extreme Multifunctional (EMF)
proteins (i.e. proteins with several unrelated functions), as well as a set of manually
curated moonlighting proteins. Moonlighting proteins are a subclass of multifunctional
proteins.

EMF proteins were detected through the MoonGO pipeline, which combines network
topological information and protein annotations. This approach is described on:

Ribeiro D.M., Briere G., Bely B., Spinelli L., Brun C. (2018) "MoonDB 2.0: an updated
database of extreme multifunctional and moonlighting proteins" Nucleic Acids Research,

https://doi.org/10.1093/nar/gky1039




Fosforylace proteinu:PhosphoSite

© Feedback | @ Contact | %] Login

Powered by Cell Signaling Technology

Browse Tools Downloads About

PhosphoSitePlus® provides comprehensive information and tools for the study of protein post-translational modifications (PTMs) including
phosphorylation, acetylation, and more. The web use is free for everyone including commercial.

Prote ubstrate Search
NAD(P)H dehydrogenase [quinone] 1
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Alternative Search Options 184
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I Flavodoxin_2 [ ]
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EC Browser

[-i]- 1 Qxidoreductases (9651 organisms) @m} @ '

*- 2 Transferases (6622 organisms) E &1
[i]- 3 Hydrolases (105804 arganisms)

Enzymova datbaze: Brenda — gumonomomee :

ﬁLigases (1547 omanisms}mm i
% BPREALDA....

B3 7 Translocases (966 organisms) [Bhem [B= e
Classic view The Compreher

E.

These enzymes catalyse the movement of ions or molecules across membranes or their separation within
membranes, the reaction is designated as a transfer from side 1 to side 2 because the designations in and
aut, which had previously been used, can be ambiguous. The subclasses designate the types of
components transferred and the sub-sub-classes indicate the reaction processes that provide the driving
force for the translocation.

A new class EC 7, Translocases, is

ROZdéIenI’ do t‘r,.l’d | [contains v

+ 1. OXIDOREDUKTASY - oxida¢né-redukéni déje delete search field | start search |
— donor + akceptor — oxidovany donor + redukovany akceptor
— Systematicky nazev: donor : akceptor-oxidoreduktasa

+ 2. TRANSFERASY - pfenos funkénich skupin & - . , , ,
— donor_SK + akceptor — donor + akceptor_SK |
— Systematicky nazev : donor: akceptor_skupinatransferasa ::t Prlklad SyStematICkeho naZVOSIOVI
+ 3. HYDROLASY - hydrolyza zyr
- A - B + HO — AOH + HB
— Systematicky nazev: substrat (skupina) hydrolasa . . .
- 4. LYASY - eliminace skupin za vzniku dvojnych vazeb . E ) C Enzyme CIaSS|flcat|0n
— substrat1 (+ substrat2) — produkti + produkt2 (maly) -
— Systematicky nazev: substrat1 ( :substrat 2) produki?lyasa tic .
. 5. ISOMERASY - izomerace iy ° 1 Oxidoreduktasa
— Systematicky nazev: substrattyp iyr o . . .
» 6. LIGASY - tvorba vazeb spojena s hydrolyzou ATP — 1 1 pUSOb|C| na CH-OH Skuplny donoru
- subgréﬁ + substrdt2 + A(G)TP — substrat1l_substrat2 + ADP
+ i .
— substratl! + substrat2 + ATP — substrat!_substrat2 + AMP + * 11 1 S NAD nebo NADP Jako akceptorem
PPi W - 1.1.1.1 alkohol dehydrogenasa ©

— Systematicky nazev: substrat1 :substrat2_ligasa (tvorici ADP/AMP )

EC 7 - translokazy: Transport latek, nejcastéji pres biologické membrany;

nékteré translokazy vyZaduji ATP; tato tfida byla nové zavedena v r. 2018.




Interakce proteinu
[ vesorvo oo moem

@ STRI NG Search Download Help My Data

There are several matches for NQO1".
Please select one from the list below and press Continue to proceed.

CONTINUE ->

organism protein

'm| Homo sapiens NQO1 - 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

("] Homo sapiens TCF7L1 - Transcription factor 7-like 1; Participates in the Wnt signaling pathway. Binds 1o DNA and acts as a repressor in the absence of
CTNNBT, and as an activator in its presence. Necessary for the terminal differentiation of epidermal cells, the formation of keratohyalin
granules and the development of the barrier function of the epidermis (By similarity). Down-regulates NQO1, leading to increased mitomycin
c resistance; TCF/LEF transcription factor family /a.k a. TCF3, Hs.516297, transcription factor 7 like 1f

O STRING CONSORTIUM 2020 ABOUT INFO ACCESS CREDITS
m SIB - Swiss Institute of Bicinformatics Content Scores Versions Funding
. . _ ) References Use scenarios APIs Datasources
CPR - Novo Nordisk Foundation Center Protein Research
Contributors FAQs Licensing Partners
EMBL - European Molecular Biology Laboratory Statistics Cookies/Privacy Usage Software

-
ITUULLEST 1 LUITITLUTT WL LUTUYaniuil 1 Saciivis Ul Dy ulivyuin ivis mivuiveu il USivATTILauull Jauiways as won a3

in biosynthetic processes such as the vitamin K-dependent gamma-carboxylation of glutamate residues in
prothrombin synthesis (By similarity). trembl:Q914B4:72%identity; 81% similarity InterPro: NAD(P)H dehydrogenase
(guinone) InterPro:IPRO03680; NADHdh_2. Pfam:PF02525; Flavo [..]

["] Balaenoptera acutorostrata NQO1 - NAD(P)H dehydrogenase [quinone] 1



Interakce proteinu

& STRING

Interaction

® NQO1 [ENSPO0D003 19788

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

Evidence suggesting a functional link:

Neighborhood in the Genome:

Gene Fusions:

Cooccurence Across Genomes:
Co-Expression:
Experimental/Biochemical Data:
Association in Curated Databases:
Co-Mentioned in PubMed Abstracts:
Combined Score:

® ADK [ENSPO0000286621]

Adenosine kinase; ATP dependent phosphorylation
of adenosine and other related nucleoside analogs
to monophosphate derivatives. Serves as a potential
regulator of concentrations of extracellular
adenosine and intracellular adenine nucleotides;
Belongs 1o the carbohydrate kinase PfkB family

none / insignificant.
none / insignificant.
none / insignificant.
none / insignificant.

yes (score 0.869). Show
none / insignificant.
yes (score 0.527). Show

0.935
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© Viewers

Nodes:

> ““’_ L¥ Settings >

"% Analysis >

Search Download Help My Data
CRYZ
NFE2L2 P4
Information . .
Nuclear factor erythroid 2-related factor 2; : :
Transcription activator that binds to antioxidant ] : :

NQO1

Infermation

MNAD(P)H dehydrogenase [qui
apparently serves as a quinol
connection with conjugation
hydroquinons involved in detc
as well as in biosynthetic prog
vitamin K 1t gamma-,

response (ARE) elements in the promoter regions
of target genes. Important for the coordinated up-
regulation of genes in response to oxidative stress.
May be involved in the transcriptional activation of
genes of the beta-globin cluster by mediating
enhancer activity of hypersensitive site 2 of the
beta-globin locus contrel region; Basic leucine
zipper proteins

Identifier: ENSP00000380252, NFE2L2

Organism: Homo sapiens

e! W "ee X TRerseq vopec:

Actions

~ re-center network on this node

- add this node to input nodes

- show protein sequence

* homologs among STRING organisms

@3

* Pathways, Functions, Resources (GeneCards)

.‘63 P

J

5of5 P
homelogy model (Q16236 / 1zvuA)
identity: 16%

residues in p

Belongs 1o the NAD(P)H dehydrogenase (quinone)

family

Identifier: ENSP00000319788,

Organism: Homo sapiens

el B "ee X ZRerseq veer:

- show protein sequence

NQO1

-t among STRING

- Pathways, Functions, Resources (GeneCards)

o 10i2
homoelogy model (P15559 / 5fugA)
identity: 99.6%

i

Network nodes represent proteins

splice isoforms or post-translational
modifications are collapsed, I.e. each node
represents all the proteins produced by a single,
protein-coding gene locus.

Node Color

colored nodes:
query proteins and first shell of interactors

white nodes:
second shell of interactors

Node Content

CAe)

emply nodes:
proteins of unknown 3D structure

filled nodes:
some 3D structure is known or predicted




Podivejte se do vybranych databazi

Je vas protein multifunkcni?

Ma typicka fosforylacni mista?

Ma néjaké interakéni partnery?

Je va$ protein enzym? Jaké ma enzymové &islo (E.C.x.x.x.x)? (DU)




DU4: porovnavani protein(, 3D struktury

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

1) Porovnejte ,vas“ protein se ,,stejnym“ proteinem z mysi — parové porovnani. Jaka je identita
téchto dvou sekvenci? Probéhlo porovnani celé délky sekvence?

2)  Vytvofte mnohondsobné porovnani viech sekvenci z minulého tkolu (DU3) + vystiihnéte
,evolucni strom“

3) Ma vas protein néjaké isoformy? Porovnejte je...
4)  Byla urcena 3D struktura vaseho proteinu? Vystrihnéte jednu na ukazku.

5) Je vas protein enzym? Jaké ma enzymové cislo (EC)?



Priklad reseni

DU4 >>3p|QE46E8|NQOL_NOUSE NAD(P)¥ dehydrogenase [quincne] 1 (274 aa) i:86,5% Porovnl' probéhlo Vv Celém rozsahu ObOU protelnﬁ.

t score; 1626; 421.3 bite; E{1} < 1.le-12
(97,.6% similar) in 274 as overlap (1-274:1-274)
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* NAD(P)H:chinonoxidoreduktasa / reference
* Protein: NP_000894, P15559 / 274 AMK; 30,8 kDa; trypsin stépi 33x (59AMK nejdelsi peptid)...
* Flavodoxinova doména sHawdosini2eg——  N-terminalni signalni peptid

* Rozpustny protein
* Podobné proteiny vyhledany, FASTA soubory ulozeny

* Sekvence porovnany (evolucni strom)
3D struktura




EMBL-EBI Training (interaktivni kurzy

# EMBL-EBI home %, Services &2 Research A Training ©® About us Q  EMBL-EBI

Petra \4

EMBL-EBI Training

Delivering world-class training in data-driven life sciences.

LIVE WEBINAR

Featured courses YEW, : _ : . .
Finding and interpreting protein structure and function data using PDBe-KB

Open | #8818 October 2023 | 9 Online

COURSE AT EMBL-EBI
Exploring gene and environmental exposure interactions to understand human health
and disease

Applications close: 5 November 2023 | #8 19 - 23 February 2024 | § European Bioinformatics Institute, United

Kingdom




EMBL-EBI Training > Live training > Webinar > Exploring protein sequences and functional annotations with UniProt rewa v

WEBINAR

Exploring protein sequences and

functional annotations with UniProt

Overview How toattend Competencies

Q Mark as favourite

UniProt provides the scientific community with a comprehensive, high-quality and freely accessible resource @ Markas complete

of protein sequence and functional information. 01 November 2023

This webinar will guide you through ways in which students and researchers at all career stages may take a 15:30 - 16:30 ( GMT)

structured approach to access the data in the UniProt KnowledgeBase (UniProtKB) section of the UniProt ;

protein function database. Baline

p— . p i . Fi

We will discuss the types of protein data that can be accessed, and using sequence analysis tools, how this e

data can be analysed to answer biological questions. We will demonstrate how to find the function of a First come, first served

protein, how the protein components of a pathway may be identified, features of proteins of interest can be HB6T eoas

compared, similar sections of sequence can be sought in other species and how whole data sets containing Contact

all the proteins expressed in an organism can be obtained. By accessing sequence, structural and functional Ajay Mishra

data through UniProt, we want researchers to be part of a journey through biology and support further work

and adventures along the way! Organisers

Who is this course for? Ajay Mishra
EMBL-EBI

This webinar is suitable for students or early career researchers bedinning to use bioinformatics resources

in their studies/research who wish to learn more about UniProt. No prior knowledde of bioinformatics is

required, but undergraduate level knowledge of biology would be useful. Speakers

This event is part of a webinar series - Molecular building blocks of life - showcasing the EMBL-EBI Paul Denny

resources that provide data and tools for studying molecular building blocks of life at molecular level such EMBL-EBI

as metabolites. DNA/RNA proteins. and at svstems level such as cells. Check out other webhinars in this



Procvicovani (proteinova cast)

Pracujte s nasledujici sekvenci peptidu (Moodle-procvic¢ovani)

VINLFILNLAISDLLVGIFCMPITLLDNIIAGWPEFGNTMCKISGLVQGISVAASVETLVA
IAVDRFQCVVYPFKPKLTIKTAFVIIMIIWVLAITIMSPSAVMLHVQEEKYYRVRLNSON
KTSPVYWCREDWPNQEMRKIYTTVLFANIYLAPLSLIVIMYGRIGISLEFRAAVPHTGRKN
QEQWHVVSRKKQKITIKMLLIVALLFILSWLPLWTLMMLSDYADLSPNELQIINIYIYPFA
HWLAFGNSSVNPIIYGFFNENFRRGFQEAFQLOLCOKRAKPMEAYALKAKSHVLINTSNQ

1) Identifikujte ptislusny protein, zapiste pristupovy kod referencni sekvence.
2) Jaka je molekulova hmotnost tohoto peptidu?
3) Obsahuje cely identifikovany protein signalni peptid nebo transmembranové useky?

4) Kde je tento protein v bunce lokalizovan?



reseni

BLAST © » blastp suite
* v/ v - v
£ M&Ipp ris I USr e blastx tblastn thlastx Standard Protein BLAST 11 Se kve nce.

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

Enter Query Sequence

Enter accession number(s). gi(s), or FASTA sequence(s) @ clear Query subrange @
QEQWHVVSRKKQKIIKMLLIVALLFILSWLPLWTLMMLSDYADLSPNELQIINIY =

eFA Fom [ ]
HWLAFGNSSVNPIIYGFFNENFRRGFQEAFQLQLCQKRAKPMEAYALKAKS  ~

HVLINTSNG| 2 To

Or, upload file Nevybran zadny soubor @

Job Title [ |

Enter a UeSC”p“VE title for your BLAST search e
() Align two or more sequences @

Choose Search Set

Databases © Standard databases (nr etc.) mo Experimental databases < flvjexesumentaitiusteredidatabass Q l
For more info see What is clustered nr?
Compare (] Select to compare standard and experimental database @
Standard
Database [ Non-redundant protein sequences (nr) v |@
OD:MM [ Enter organism name or id—comp e suggested ‘D exclude (CAdd organism )
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown e
. Freluda |, () apnnintn AAAVOL ] Kian radiindnnt DatGan neatnine AUDA [ | 1 innilursdismicanmantal snmnis R AsiARAss
Sequences producing significant alignments Download Select columns '  Show e
select all 700 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer
- N Max | Total Query E Per.  Acc
Description Scientific Name :
v - Score Score Cover value —Ident  Len Accession
- - v b d b v
neuropeptide FF receptor 2 isoform 1 [Homo sapiens Homo sapiens 617 617 100% 0.0 100.00% 420 NP_004876.3
neuropeptide FF receptor 2 isoform 3 [Homo sapiens] Homo sapiens 617 617 100% 00 10000% 423 NP 001138228 1
RecMName: Full=Neuropeptide FF receptor 2; AltName: Full=G-protein coupled receptor 74; AltName: Full=G-... Homo sapiens 615 615 100% 00 10000% 522 Q9YEX52
G-protein-coupled receptor 74 [Homo sapiens] Homo sapiens 614 614 100% 0.0 9967% 408 AAKS85131




reseni

2) Jaka je molekulovda hmotnost tohoto peptidu?

- SMS Suite: Protein Molecular Weight

2) 34,42kDa

SIS

Format Gonversion
-Combine FASTA
-EMBL fo FASTA

-EMBL Feature Extracior
-EMEL Trans Extractor
-Filter DNA

-Filter Protein

-GenBank fo FASTA
-GenBank Feature Extractor
-GenBank Trans Extractor
-One fo Three

-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement
-Split Codons

-Split FASTA

-Three to One

-Window Extractor DNA
-Window Extractor Protein
Sequence Analysis
-Cadon Plot

-Coden Usage

-CpG Islands

-DNA Malecular Weight
-DHA Pattern Find

-DNA Stats

-Fuzzy Search DNA
-Fuzzy Search Protein
-ldent and Sim

-Multi Rev Trans

-Mutate for Digest

-ORF Finder

-Pairwise Align Codons
-Pairwise Align DNA
-Pairwise Align Protein
-PCR Primer Stats

-PCR Products

-Protein GRAVY

-Protein Isoelectric Point
-Protein Melecular Weight
-Protein Pattern Find
-Protein Stats
-Resfriction Digest

-Resfriction Summary
-Reverse Translate
-Translate

Sequence Figures

Sequence Manipulation Suite:

Protein Molecular Weight

Protein Molecular Weight accepts one or more protein sequences and calculates molecular weight. You can append copies of con
wish to predict the location of a protein of interest on a gel in relation to a set of protein standards.

Paste the raw seguence or one or more FASTA sequences into the text area below. Input limit is 200,000,000 characters
VTNLFILNLAISDLLVGIFCMPITLLDNIIAGWPFGNTMCKISGLVQGISVAASVFTLVA

TAVDRFQCVVYPFKPKLTIKTAFVIIMIIWVLAITIMSPSAVMLHVQEEKYYRVRLNSQN

KTSPYYWCREDWPNQEMRKIYTTVLFANIYLAPLSLIVIMYGRIGISLFRAAVPHTGRKN

QEQWHVVSRKKQKIIKMLLIVALLF ILSWLPLWTLMMLSDYADLSPNELQIINIYIYPFA

HWLAFGNSSVNPIIYGF FNENFRRGFQEAFQLOL CQKRAKPMEAYALKAKSHYLINTSNG

| Submit H Clear H Reset |

« Add [1 v]copies of [Nothing + | to the above sequence

*This page requires JavaScript See browser compatibility.
*You can mirror this page S

D Sequence Manipulation Suite — Pracovni — Microsoft Edge =

Sun 14 Jun 00:36-59 2020 @ aboutblank
Valid XHTML 1.0: Valid CSS

Protein Molecular Weight results
Results for 300 residue sequence
"Untitled” starting "VTNLFILNLA"
34.42 kDa




v v ; 3) Obsahuje cely identifikovany protein signalni peptid nebo
reseni transmembranové useky?

-> rGzné programy (SignalP, TMHMM, topcons...)

Predicted topologies and predicted AG values:

= Inzide == Qutside Th-helix {IN-=CUT) | Th-helie (OUT-=I) I Signal peptide

TOPCONS L e | | I
3) ne, ano (6xTM) OCTOPUS | e m——
Philius L T e L
, SETUP FAQ ABOUT GLOSSARY PolyPhobius | ——T  ——T -
Domains within Homo sapiens protein ENSP00000351599.3 SCAMPI L L
+| = [~ |[Introns | SAVE ||| Alternative representations: 1/3 | << [>> SPOCTOPUS — T = _—
R Pfam. ddjppA | —— L s L — T =T
{TM_GPCR_Srsx
- A fla P ho,o 13
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High-resolution image



Fe é en |, 4) Kde je tento protein v bunce lokalizovan?

- UNIPROT (Q9Y5X5 - NPFF2_HUMAN)

4) Na membrané bunky
Subcellular Location®

UniProt Annotation GO Annotation

Q Cell membrane ; Multi-pass membrane protein
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