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_Protein bioinformatics |1“

Retrieving protein sequences from databases (Uniprot: FASTA formate)

Computing amino-acids compositions, molecular weight, isoelectric point, and other parameters (SMS)
Prediction of proteases cutting (PeptideCutter)

Predicting elements of protein secondary structure, domains

Predicting 3-D structure and the domain organization of proteins

Finding all proteins that share a similar sequence and Classifying proteins into families

Finding evolutionary relationships between proteins, drawing proteins’ family trees

Computing the optimal alignment between two or more protein sequences
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Proteins

20 Aminoacids — primary structure:

(Frederick Sanger-1958 Nobel prize for insulin sequencing)

Primary structure
‘amino acid sequence

Secondary structure
Tertiary structure
Quaternary structure

Secondary structure
regular sub-structures

Tertiary structure
three-dimensional structure

Quaternary structure
complex of protein molecules.

SEQUENCE=STRUCTURE="FUNCTION

1-letter
code

M < xXxET<-HwVWHVDODUVZETr-rE=-—IOCTMOND>

3-letter
code

Tyr
Glx

Amino acid Possible codons
Alanine GCA, GCC, GCG, GCT
Asparagine or Aspartic acid AAC, AAT, GAC, GAT
Cysteine TGC, TGT
Aspartic acid GAC, GAT
Glutamic acid GAA, GAG
Phenylalanine TTC, TTT
Glycine GGA, GGC, GGG, GGT
Histidine CAC, CAT
Isoleucine ATA, ATC, ATT
Lysine AAA, AAG
Leucine CTA, CTC, CTG, CTT, TTA, TTG
Methionine ATG
Asparagine AAC, AAT
Proline CCA, CCC, CCG, CCT
Glutamine CAA, CAG
Arginine AGA, AGG, CGA, CGC, CGG, CGT
Serine AGC, AGT, TCA, TCC, TCG, TCT
Threonine ACA, ACC, ACG, ACT
Valine GTA, GTC, GTG, GTT
Tryptophan TGG
Stop codon TAA, TAG, TGA
Tyrosine TAC, TAT
Glutamine or Glutamic acid CAA, CAG, GAA, GAG
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Proteins

20 Aminoacids — primary structure:
L Amino acid Possible codons
. . code code
J Xle Isoleucine/Leucine
. A Ala  Alanine GCA, GCC, GCG, GCT
@) Pyl PyrronSI ne «H 0 ~H 0 B Asx____ Asparagine or Aspartic acid AAC, AAT,_GAC, GAT ]
] HzN HaN HzN c Cys  Cysteine TGC, TGT
U Sec Selenocysteine b fsp Aspartic acid GAC, GAT
. OH OH E Glu  Glutamic acid GAA, GAG
X  Xaa Any residue F Phe  Phenylalanine e
Serine (Sar) Cystaina (Cys) Selanocysteine (Sec) G Gly  Glycine GGA, GGC, GGG, GGT
H His  Histidine CAC, CAT
| Ile Isoleucine ATA, ATC, ATT
K Lys Lysine AAA, AAG
L Leu  Leucine CTA, CTC, CTG, CTT, TTA, TTG
H M Met Methionine ATG
Hsc 0 NH, N Asn Asparagine AAC, AAT
P Pro  Proline CCA, €CC, €CG, CCT
Q Gln Glutamine CAA, CAG
R Arg  Arginine AGA, AGG, CGA, CGC, CGG, CGT
5 ser  Serine AGC, AGT, TCA, TCC, TCG, TCT
. ° T Thr Threonine ACA, ACC, ACG, ACT
N-terminus - C-terminus v vl Valine GTh, GTC, GTG, GTT
W Trp Tryptophan TGG
X X Stop codon TAA, TAG, TGA
M A v L D Y Tyr Tyrosine TAC, TAT
z Glx Glutamine or Glutamic acid CAA, CAG, GAA, GAG
| niz | [coww|  [conu|  [conu|  [cons| | coom |




Databases
R e

Curated database;
knowledgebase

Synonyms | Archival database

Results of analysis, literature

Source of | Direct submission of experimentally- research and interpretation,
data denved data from researchers often of data in pnimary
databases

» ENA, GenBank and DDBJ (nucleotide motifs and domains)
sequence) * UniProt

* ArrayExpress Knowledgebase (sequence
Archive and GEO (functional genomics and functional information on

Examples data) proteins)

+ Protein Data Bank (PDB; coordinates + Ensembl (variation, function,
of three-dimensional macromolecular regulation and more layered
structures) onto whole genome

sequences)




Protein database: Expasy/UniProt
ﬂ Home  About

Swiss Institute of
Bioinformatics

SIB News Contact

Expasy

Swiss Bioinformatics Resource Portal

e.g. BLAST, UniProt, MSH6, Albumin...

~

E Genes & Genomes

SIB Resources (O

httg

Genomics
Metagenomics

Transcriptomics
¥t Proteins & Proteomes

{& Evolution & Phylogeny
Evolution biology

Population genetics

%% Structural Biology
Drug design

Medicinal chemistry

B £ SREX
SwissOrthology
One-stop shop for orthologs

W S

UniProtKB/Swiss-Prot

Protein knowledgebase

& LEY
SwissDrugDesign

Widening access to computer-
aided drug design

B SRex
Bgee

Gene expression expertise

W =

W 8 <
SWISS-MODEL

Protein structure homology-
modelling

= S
EPD

Eukaryotic Promoter Database

B £ Y

= S
SwissRegulon Portal

Tools and data for regulatory
genomics

W S|
neXtProt

Human protein knowledgebase




Protein database: UniProt

http://www.uniprot.org/

o 3 [
UmPro.t.° BLAST Align Peptide search 1D mapping SPARQL

Release 2022_05 | Statistics & @ 3 Help

Find your protein

Examples: Insulin, APP, Human, P05067, organism_id:9606

Feedback

UniProt is the world's leading high-quality, comprehensive and freely accessible resource of protein sequence and functional information. Cite Uni

We need your help to understand how data is reused by biomedical resources! We have developed 2 surveys for users of biomedical resources [4 and for resource providers [F .
Please help by filling the appropriate one in by February 21

Proteins Species

UniProt Knowledgebase Proteomes




Protein database: UniProt

http://www.uniprot.org/

. ..
Uanro.t..' BLAST Align Peptide search 1D mapping SPARQL  UniProtKB - M PERISSNIEY Scarch & @ [ Help

Status

U n i P rotKB 66,060 resu ltS or search "ngo1" as a Gene Name or Protein Name

% Reviewed (Swiss-Prot) (185)

Unreviewed (TrEMBL) &, Download View: Cards () Table @ £ Customizecolumns =& Share -

(65,875)

B Entry 4 Entry Name 4 Protein Names Gene Names . Organism 4
Pop! . @ NQO1_HUMAN NAD(P)H dehydrogenase [guinone] 1[...] NQO1, DIA4, NMOR1 Homo sapiens (Human) 274 AA
Human (29) ~ - i

[ P05982 % NQO1_RAT NAD(P)H dehydrogenase [quinone] 1[...] Ngol, Nmorl Rattus norvegicus (Rat) 274 A4
Mouse (15)

[ Q64669 %  NQO1_MOUSE NAD(P)H dehydrogenase [quinone] 1[...] Ngol. Diad, Nmol, Nmorl Mus musculus (Mouse) 274 AA
Fruit fly (8)
Zebrafish (8) [ P29913 5 NQO1_PARDE NADH-qguinone oxidoreductase chain 1[..] ngol Paracoccus denitrificans 431 AA
Bovine (5) [J Q5RD31 %5 NQO1_PONAB NAD(P)H dehydrogenase [quinone] 1[...] NQO1 Pongo abelii (Sumatran orangutan) (Pongo pygmaeus abelii) 274 AN
T Tl QBCHK?Y %5  NQO1_CAVPO NAD(P)H dehydrogenase [quinone] 1[..] NQO1 Cavia porcellus (Guinea pig) 275 AA
Filter by taxonomy O Q56222 5 NQO1_THETS NADH-quinone oxidoreductase subunit 1[...] ngol, TTHAQDSYS Thermus thermophilus (strain ATCC 27634 / DSM 579 / HB8) 438 AA

. . O P50479 5 PDLI4_HUMAMN PDZ and LIM domain protein 4[..] PDLIM4, RIL Homo sapiens (Human) 330AA

Proteins with
3D structure (43) ] 015350 5 P73_HUMAN Tumor protein p73[...] TP73,P73 Homo sapiens (Human) 636 AA
Activesite (4) [ P04637 5 PS3_HUMAN Cellular tumor antigen p53[..] TP53, P53 Homo sapiens (Human) 393 AA
e O Q542Y0 Q542Y0_MOUSE  Flavodoxin_2 domain-containing protein Ngol Mus musculus (Mouse) 274 AA
Alternative products (isoforms)
@ ] Q9HCS4 5 TF7L1_HUMAN Transcription factor 7-like 1[...] TCF7L1, TCF3 Homeo sapiens (Human) 588 AA
Alternative splicing (8) [ Q9UK53 ] ING1_HUMAN Inhibitor of growth protein 1 ING1 Homo sapiens (Human) 422 AA
Moreitems (] P49821 & NDUV1HUMAN NADH dehydrogenase [ubiguinone] flavoprotein 1, mitochondriall..] NDUFV1, UQOR1 Homo sapiens (Human) 464 AA
Protein existence O P0O7902 ] GALT_HUMAN Galactose-1-phosphate uridylyltransferase|..] GALT Homo sapiens (Human) 379 AA
Homology (58,545) O P31979 & NUOF_ECOLI NADH-quinone oxidoreductase subunit Fl..] nuoF, b2284, JW2279 Escherichia coli (strain K12) 445 AA
Predicted (7,257)

[ Q56221 5 NQO2Z_THETS8 NADH-quinone oxidoreductase subunit 2[...] ngo2, TTHAQDSS Thermus thermophilus (strain ATCC 27634 / DSM 579 / HB8) 181 AA
Transcript level (154)

] P29914 5 NQO2_PARDE NADH-quinone oxidoreductase chain 2[..] ngqo2 Paracoccus denitrificans 239 A4

Protein level (104)




Protein database: UniProt

|Function % P15559 - NQO1_HUMAN

Names & Taxonomy Protein’ | NAD(P)H dehydrogenase [quinone] 1 Amino acids | 274
Subcellular Location Gene! | NQO1 Protein existence' | Evidence at protein level
Disease & Variants Status’ | % UniProtKB reviewed (Swiss-Prot) Annotation score’ @
PTM/Processing Organism’ | Homo sapiens (Human)
Expression
Entry Feature viewer Publications External links History
Interaction
Structure BLAST Align & Download ~ @ Add Addapublication Entryfeedback

Family & Domains

Function®

Flavin-containing quinone reductase that catalyzes two-electron reduction of guinones to hydroguinones using either NADH or NADPH as electron donors. In a ping-pong kinetic mechanism, the electrons are sequentially transferred from NAD({P)H to

Similar Proteins flavin cofactor and then from reduced flavin to the quinone, bypassing the formation of semiquinone and reactive oxygen species (PubMed:8999809, PubMed:9271353) (By similarity).

Sequence & Isoforms

Regulates cellular redox state primarily through guinone detoxification. Reduces components of plasma membrane redox system such as coenzyme Q and vitamin guinones, producing antioxidant hydroguinone forms. In the process may function as
superoxide scavenger to prevent hydroguinone oxidation and facilitate excretion (PubMed:8999809, PubMed: 9271353, PubMed:15102952).
Alternatively, can activate quinones and their derivatives by generating redox reactive hydroguinones with DNA cross-linking antitumor potential (PubMed:8999809).

Acts as a gatekeeper of the core 205 proteasome known to degrade proteins with unstructured regions. Upon oxidative stress, interacts with tumor suppressors TP53 and TP73 in a NADH-dependent way and inhibits their ubiguitin-independent
degradation by the 205 proteasome (PubMed: 15687255, PubMed:28291250). (N BySimilarity| [N 5 Publications|

n n Feedback

Miscellaneous

Quinone reductase accepts electrons from both NADH and NADPH with equal efficiency.

Catalytic activity

aquinone + H*+ NADH = aquinol + NAD™

This reaction proceeds in the forward direction.
EC:1.6.5.2 (UniProtKB | ENZYME[{ |Rheal? )

Source: Rhea 46160 [

~ Hide Rhea reaction




Protein database: UniProt

UniPro.t.: BLAST Align Peptidesearch IDmapping SPARQL  UniProtkB - IR Scarch & fiy 3 Help

|Function % P15559 - NQO1_HUMAN

Names & Taxonomy

Protein' | NAD(P)H dehydrogenase [quinone] 1 Amino acids | 274

Subcellular Location Gene! | NQO1 Protein existence' | Evidence at protein level
Disease & Variants Status’ | % UniProtKB reviewed (Swiss-Prot) Annotation score’
PTM/Processing Organism® | Homo sapiens (Human)
Expression

Entry Feature viewer Publications External links History
Interaction
Structure BLAST Align & Download ~ & Add Addapublication Entryfeedback

Family & Domains

Function®

Flavin-containing quinone reductase that catalvzes two-electron reduction of auinones to hvdroauinones usinz either NADH or NADPH as electron donors. In a ning-pong kinetic mechanism, the electrons are sequentially transferred from NAD({P)H to

flavin cofactor and the Cata lytic acti\/ityi

Regulates cellular red¢

Sequence & Isoforms

Similar Proteins ‘
Rhea46160[ | aquinone +H* + NADH = Cofactor

This reaction proceedsint FAD (UniProtKB | Rhea[% | CHEBI:57692% ) [ 1 publication|
EC:1.6.5.2 (UniProtKB | EI

weaman - Activityregula. ENZyme and pathway databases

n Feedback

superoxide scavenger
Alternatively, can activ
Acts as a gatekeepero
degradation by the 20!

Miscellaneous Inhibited by dicoumar
Quinone reductase ac( alguinene . . i ?
o CHEBI:132124 Kinetics’ BRENDA 1.6.5.219 2681
Catalytic activi KM SUE
a quinone + H* + NADI .
This reaction p.roceeds e i ’ 2.7 IJM — BIDCYC | MEtaCYC:HSl 1566-MONOM ER E
EC:1.6.5.2 (UniProtKE + 220 UM NAJ

Source: Rhea 46160

o 7o 5 pathwayCommons | P15559 %



Protein database: UniProt

UniPrO.l:.; BLAST Align Peptide search ID mapping SPARQL  UniProtKB ~ Advanced | List S R g

Function Entry Feature viewer Publications External links History

Names & Taxonomy
SubcellularLocation« Subcellular Locationl
Disease & Variants

PTM/Processing
UniProt Annotation GO Annotation

Expression
Interaction
Structure °Cytoplasm,cytosol |» ByS.mﬂanty}

Family & Domains
Sequence & Isoforms

Similar Proteins




Protein database: UniProt

UniPrdi:
o

Function Entry Feature viewer Publications External links History

Interaction’

MNames & Taxonomy
Subcellular Location Subunit:
Homodimer (PubMed:10543876, PubMed:10706635, PubMed: 11587640, PubMed: 11735396, PubMed: 16700548, PubMed:28291250).
Disease & Variants Interacts with PDLIM4 isoform 2; this interaction stabilizes PDLIM4 isoform 2 in response to oxidative stress and profects it from ubiquitin-independent degradation by the core 20S proteasome
(PubMed:21636573).
PTM/Processing Interacts with TP73 (via SAM domain); this interaction is NADH-dependent, stabilizes TP73 in response to oxidative stress and protects it from ubiguitin-independent degradation by the 208
proteasome (PubMed: 15687255, PubMed:28291250).
Expression Interacts with TP53; this interaction is NADH-dependent, stabilizes TP53 in respense to oxidative stress and protects it from ubiquitin-independent degradation by the 20S proteasome
(PubMed-15687255) =2 versions of the entry.
Interaction «

Binary interactions’
zquence clusters in UniRef

Structure
P15559 has binary interactions with 2 proteins
Family & Domains Filter
Subcellular location Diseases
Sequence & Isoforms [Setect v]| [Select. ]|
Similar Proteins =_= ) 120 130 140 158 160
EEE ) AILKGWFERV FIGEFAYTYA AMYDKGPFRS KKAVLSITTG GSGSMYSLQG
II 2 ;
< I
NQO1_HUMAN @ KARK
ING1_HUMAN
GALT_HUMAN
TYPE ENTRY 1 ENTRY 2 NUMBER OF EXPERIMENTS INTACT
et S 173: 140-173: Missing
BINARY P15559 GALT P07902 3 EBI-3989435, EBI.750827 2
BINARY P15559 ING1 QOUK53 3 EBI-3989435, EBI.399198 (2
BINARY P15559 NQO1 P15559 5 EBI-3989435, EBI-3989435 4
Protein-protein interaction databases 139: 102-139: Missing
BioGRID | 10807202 92 interactors MINT | p15559 2

DIP | DIP-24210N 2 STRING | 9606.ENSP00000319T8D

Teth ot | PaCCLD R 47 5




STRING: protein-protein interaction

@ STR' N G Search Download Help My Data

- - @ Legend > &F Settings » X Analysis > HEHExports > (W Clusters > @ More @ Less




Protein database: UniProt

|Function % P15559 - NQO1_HUMAN

Names & Taxonomy Protein’ | NAD(P)H dehydrogenase [quinone] 1 Amino acids | 274
Subcellular Location Gene! | NQO1 Protein existence' | Evidence at protein level
Disease & Variants Status' | % UniProtKE reviewed (Swiss-Prot) Annotation score’ @
PTM/Processing Organism® | Homo sapiens (Human)
Expression
Entry Feature viewer Publications External links History
Interaction
Structure BLAST Align & Download ~ & Add Addapublication Entryfeedback
Family & Domains . .
Function’
Sequence & Isoforms « Flavin-containing quinone reductase that catalyzes two-electron reduction of guinones to hydroguinones using either NADH or NADPH as electron donors. In a ping-pong kinetic mechanism, the electrons are sequentially transferred from NAD({P)H to
Similar Proteins flavin cofactor and then from reduced flavin to the quinone, bypassing the formation of semiquinone and reactive oxygen species (PubMed:8999809, PubMed:9271353) (By similarity).

Regulates cellular redox state primarily through guinone detoxification. Reduces components of plasma membrane redox system such as coenzyme Q and vitamin guinones, producing antioxidant hydroguinone forms. In the process may function as
superoxide scavenger to prevent hydroguinone oxidation and facilitate excretion (PubMed:8999809, PubMed: 9271353, PubMed:15102952).
Alternatively, can activate quinones and their derivatives by generating redox reactive hydroguinones with DNA cross-linking antitumor potential (PubMed:8999809).

Acts as a gatekeeper of the core 205 proteasome known to degrade proteins with unstructured regions. Upon oxidative stress, interacts with tumor suppressors TP53 and TP73 in a NADH-dependent way and inhibits their ubiguitin-independent
degradation by the 205 proteasome (PubMed: 15687255, PubMed:28291250). (N BySimilarity| [N 5 Publications|

n n Feedback

Miscellaneous

Quinone reductase accepts electrons from both NADH and NADPH with equal efficiency.

Catalytic activity

aquinone + H*+ NADH = aquinol + NAD™

This reaction proceeds in the forward direction.
EC:1.6.5.2 (UniProtKB | ENZYME[{ |Rheal? )

Source: Rhea 46160 [

~ Hide Rhea reaction




Protein database: UniProt

. 'J.%

Function

Names & Taxonomy
Subcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction
Structure

Family & Domains

Sequence & Isoforms «

Similar Proteins

Entry Feature viewer Publications External links History

Sequence & Isoforms:
BLAST 3isoforms  Align 3 isoforms

This entry describes 3 isoforms? produced by Alternative splicing.

P15559-1
This isoform has been chosen 3; canonical sequence. All positional information in this entry refers to it. This is also the sequence that appears in the downloadable versions of the entry.
| Name 1 | See also sequence in UniParc or sequence clusters in UniRef

Tools = & Download & Add Highlight -~ Copy sequence

Length 274
Mass (Da) 30,868

Lastupdated 1920-04-01v1
Checksum® A4010462AD00F3FE

10 20 30 48 50 60 70 80 90 1ee 110 120 130 140 150 168
MVGRRALIVL AHSERTSFNY AMKEAAAAAL KKKGWEVVES DLYAMNFNPI ISRKDITGKL KDPANFQYPA ESVLAYKEGH LSPDIVAEQK KLEAADLVIF QFPLQWFGVP AILKGWFERV FIGEFAYTYA AMYDKGPFRS KKAVLSITTG GS5GS5MYSLQG

i7e 180 190
THGDMNVILW PIQSGILHFC GFQVLEPQLT YSI

P15559-2

Name 2

Seealso sequence in UniParc or sequence cluste

P15559-3

Name 3

Show sequence

>sp|P15559 |NQO1_HUMAM MAD(P)H dehydrogenase [quinone] 1 0S=Homo sapiens OX=9686 GN=MNQD1 PE=1 SV=1
MVGRRALIVLAHSERTSFNY AMKEAAAAAL KKKGWEVVESDLY AMNFNPIISRKDITGKL
KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLQWFGVPAILKGWFERVY

FIGEFAYTY AAMYDKGPFRSKKAVLSITTGGSGSMYSLQGIHGDMIYVILWPIQSGILHFC
GFOVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGF LMK

KEVODEEKNKKFGLSVGHHLGKSIPTDNQIKARK

Differences from canonical 102-139: 102-139: Missing

Seealso sequence in UniParc or sequence clusters in UniRef




C FASTA (and RAW) format

FASTA = popular tool for sequence comparison and database searching

W.R. Pearson a D.J. Lipman 1988

fasta format:

>NQO1_homo
MVGRRALIVLAHSERTSEFNYAMKEAAAAA

LKKKGWEVVESDLYAMNENPIISRKDITG
KLKDPANFQYPA

MVGRRALIVLAHSERTSENYAMKEAAAAA

LKKKGWEVVESDLYAMNENPIISRKDITG
KLKDPANFQYPA

1., definition” line starts with > and unique identification follows.

2. line-a sequence (DNA/protein- single letter code).



Download

Entry

Format

FASTA (canonical)
FASTA (canonical & isoform)
JSON

XML

RDF/XML

GFF

aquinone + H*+ NADH = aquinol + NAD™

This reaction proceeds in the forward direction.
EC:1.6.5.2 (UniProtKB | ENZYME[{ |Rheal? )

Source: Rhea 46160 [F

Advanced | List

Amino acids | 274

Protein existence' | Evidence at protein level

)

Annotation score’

>sp|P15559 | NQO1_HUMAN MAD(P)H dehydrogenase [quinone] 1 0S=Homc sapiens 0X=9686 GN=NQO1l PE=1 SV=1
MVGRRALIVLAHSERTS FNYAMKEAAAAAL KKKGWEVVESDLYAMMNFNPITISREDITGEL
KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFGVPAILKGWFERY
FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGESGSMYSLQGIHGDMNVILWPIQSGILHFC
GFOQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLMNFQAGF LMK

KEVODEEKNKKFGLSVGHHLGKSIPTDNQIKARK

0002N0 DithAAAA02T712E072 DihhAdaA-1C1N205N
>sp|P15559 |NQO1_HUMAN MAD(P)H dehydrogenase [quinone] 1 0S=Homo sapiens OX=9686 GN=NQO1 PE=1 Sv=1
MVGRRALIVLAHSERTSFNYAMKEAAAAAL KKKGWEVVESDLYAMNFNPIISRKDITGKL
KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOQWFGVPATLKGWFERY
FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSMYSLQGIHGDMNVILWPIQSGILHFC
GFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLMNFQAGFLMK
KEVQDEEKNKKFGLSVGHHLGKSIPTDNQIKARK
»>sp|P15559-3 |NQOL1_HUMAN Isoform 3 of NAD(P)H dehydrogenase [quinone] 1 0S=Homo sapiens O0X=9606 GHN=NQO1
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGKL
KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQSKKAVLSITTGGSGSMYSL
QGIHGDMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDE
TPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNKKFGLSVGHHLGKSIPTDNQIKARK
>sp|P15559-2 |NQO1_HUMAN Isoform 2 of MAD(P)H dehydrogenase [quinone] 1 0S=Homo sapiens 0X=9686 GMN=NQO1
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGKL
KDPANFQYPAESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOQWFGVPATLKGWFERY
FIGEFAYTYAAMYDKGPFRSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGWKKRLEN
IWDETPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNKKFGLSVGHHLGKSIPTDNQIKARK

dependent

~ Hide Rhea reaction




Practical part in UniProt
Find the accession number of human cytochrome P450 3A4 (CYP3A4)

What function has and where is locallized protein Q9C0OB1?

What function has enzyme 095251 and how many isoforms it has?



Practical part in UniProt

Find the accession number of human cytochrome P450 3A4 (CYP3A4)

UniProL'
[ ]

BLAST Align Peptidesearch IDmapping SPARQL  UniProtKi: ' Search & @ B Help

Status

U n i P rot KB 7 85 I'ESU ltS or search “cyp3a4” as a Gene Name or Protein Name

A Reviewed (Swiss-Prot) (39)

Unreviewed (TrEMBL) (746) & Tools * X Download (785) View: Cards O Table ® # Customizecolumns o Share v
Popular organisms B Entry a Entry Name 4 Protein Names & ‘Gene Names 4 Organism 4
Human (31) [J . PO8684 4 CP3A4_HUMAN Cytochrome P450 3A4]...] CYP3A4,CYP3A3 Homo sapiens (Human)
Rat (15) O 000264 & PGRC1_HUMAN PGRMC1, HPR4.6, PGRMC Homo sapiens (Human)

Membrane-associated progesterone receptor

Length 4

503 AA

195 AA

What function has and where is locallized protein Q9COB1?

O Nucleus [N 3 publications
O Nucleus speckle [ 1publcation
9 Cytoplasm (¥ 1 publication

Note: Localizes mainly in the nucleus, where it

% Q9COB1 - FTO_HUMAN

Protein’ | Alph: i FTO N.2-O-dimethyladenosine cap (m6A(m)) in U6
Gene' | FTo Pre tRNAS and internal m6A In mRNAS (PubMed:3(
ediat ion of i

Status® | 4 UniProtKB reviewed (Swiss-Prot) An tRNAs (PubMed:30197295). [N 1 publication

Organism’ | Homo sapiens (Human)

Entry  Variant viewer Featureviewer ~ Genomic coordinates  Publications  External links.
& Tools - & Download iy Add Add apublication Entry feedback
Function®

RNA demethylase that mediates oxidative demethylation of different RNA species, such as mRNAs, tRNAs and snRNAs,

What function has enzyme 095251 and how many
095251 - KAT7_HUMAN

Protein’ | Histone acetyltransferase KAT7

Sequence & Isoforms’

Alignisoforms (5) i Add isoforms

Sequence status® | Complete

This entry describes 5 isoforms’ produced by Alternative splicing.

095251-1

isoforms it has?




Protein database: NCBI

= NCBI Resources ™ H-wTo %)

jostovap My NCBl sign Out

Protein | Protein v|| ‘
Advanced Help

Protein

The Protein database is a collection of sequences from several sources, including translations from annotated coding
regions in GenBank, RefSeq and TPA, as well as records from SwissProt, PIR, PRF, and PDB. Protein sequences are
the Tundamental determinants of biological structure and function.

Using Protein Protein Tools Other Resources
Quick Start Guide BLAST GenBank Home

FAQ LinkOut RefSeq Home

Help E-Utilitizs COD

GenBank FTP Batch Entrez Structure

RefSeq FTP

Wou are here: NCEI = Proteins = Protein Database Support Center




Protein database: NCBI

:-_',' NCBI Resources ¥ How To (¥ jostovap My NCBI Sign Out
-
<o NCBI All Databases | w
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All Resources Conserved Domains Al and genomic information. Bookshelf
~ Chemicals & Bicassay: dh'u':r t the NCBI | Mission | Organization | Research | NCBI News PubMed Central
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Species
Animals (644)
Fungi (2)
Protists (2)
Bacteria (4,409)
Customize ...

Source databases

PDE (99)

RefSeq (410)

UniProtkB / Swiss-Prot (10)
Cusfomize ..

Genetic
compartments

Flasmid (3)

Sequence length
Cusfom range...

Molecular weight
Custom range...

Release date
Custom range._ ..

Revision date
Cusfom range...

Clear all

Resources (¥ How To ()

jostovap My NCBI Sign Out

Protein

ann1

|

alert Advanced

Summary = 20 per page~ Sort by Default order «

Was this helpful? | ol
NQO1 — NAD(P)H quinone dehydrogenase 1
Homao sapiens (human)
Also known as: DHQU, DIA4, DTD, NMOR1, NMCRI, QR1
Gene ID: 1728
RefSeq transcripts (4) { RefSeq proteins (4) ) RefSeqGene (1)  PubMed (579)
Orthologs | ‘ Genome Browser | | BLAST | ‘ Dovmload |

RefSeq Sequences

ltems: 1 to 20 of 5062

M

Page EI of 254  Mext

Ngo1 [Mus musculus)

Help

Sendiol~  Filter your results:
All (5062)
Bacteria (4409)
Related Structures (178)

RefSeq (410)

Manage Filters

Results by taxon =

Top Organisms [Tree]
Mycobacteroides abscessus (1255)
Clostridicides difficile [17118)
MNeisseria meningitidis (507)
Legionella pneumophila (364)
Meisseria gonorrhosae (286)

All other taxa (1538}

Mare...

+

Find related data —
Database: | Select hd

= | Last==
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Protein Protein v |

Advanced Help
Species Summary = Sort by Default order = Sendio:=  Filter your results:
Animals (4)
Customize ... i

ltems: 4 Bacteria (0)
Source databases Related Struct )
elated Structures
RefSeq (4) O NAD(P)H dehydrogenase [quinone] 1 isoform a [HOMO SAPIENS]
Customize ... 1. 274 aa protein RefSeq (4)
Sequence length Accession: MP_000394.1 GI: 4505415 Manage Filters
Custom range... BioProject  MNucleotide PubMed Taxonomy
i GenPept |dentical Proteins FASTA Graphics
Molecular weight Analyze these sequences b
Custom range...
J [J MNAD(P)H dehydrogenase [guinone] 1 isoform b [Homo sapiens] Run BLAST
Release date 2. 240 aa protein Align sequences with COBALT
Custom range... Accession: NP_001020604.1 GI: 70995396
BioProject Mucleotide PubMed Taxonomy Identify Conserved Domains with CD-Search
Revision date — - T "
Custom range... GenPept |dentical Proteins FASTA Graphics
Clear all [ MNAD(P)H dehydrogenase [guinone] 1 isoform ¢ [Homo sapiens) Find related data —
3. 236 aa protein Database: | Select v

Show additional filters

Accession: MP_001020605.1 Gl: 70995422
BioProject Mucleotide PubMed Taxonomy

GenPept |dentical Proteins FASTA  Graphics

Fy

4. 202 aa protein

Accession: MP_001273066.1 GI: 554790420
BirnDrrinct  helantide  BEokbAod  Towmmmmans B KOO NADYEYH aninane dehvdronenaze 4

Recent activity

Turn Off Clear
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Protein Protein ~ | |
Advanced Help
GenPept » Sendto: .
Change region shown o

NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens]

NCBI Reference Sequence: NP_0008%94.1
|dentical Proteins FASTA  Graphics

Customize view T

oo @ accession number Analyze this sequence =

Run BLAST

L NP_2a8534 PF_{I @7-MAR-2821 Identify Conserved Domains
DEFINI ogenase = Iength zapiens].
ACCESSION  NP_@eesod Highlight Sequence Features
WVERSIOM NP_aaa824.1
DESQURCE REFSEQ: accession NM_@88983.3 = NCBl Resources ™ How To (¥ jpstovap My NCBI Sign Out
KEYWORDS RefSeq; MAMNE Select.
SOURCE Homo sapiens (human) P“bmedsf’" PubMed vl | search |

US National Lil of Medicina

ORGANISM Homo sapiens Nafona s of it Advanced Help
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleosto
Format: Abstract ~ Send to~

Mammalia; Ewtheria; Euarchontoglires; Primates; Haplerrhini;
Catarrhini; Hominidae; Homo. ) ity 1991 Now 5:30(44]-10847-52.

: ¥ Add to Favorites | ~
REFERENCE 1 (residues 1 to 274) . . Human NAD(P)H:quinone oxidoreductase (NQO1) gene structure and induction by dioxin. o ravortes
LUTHORS Yang ¥, Zheng 1, Wang M, Zhang 1, Tian T, Wang Z, Yuan S, Liu

Save items

Jaiswal AK'
-
Zhu P, Gu F, Fu 5, Shan ‘T’, Pan Z and Zf.wu . @ Author information Similar articles =
TITLE NQO1 promotes an aggressive phenotype in hepatocellular carcin Abstract Humzn NAD(P)H:quinone axidoreductase2.
via ampllfylng ERK-NRF2 signaling The human NAD(P)H:quinone oxidoreductase (NQO1) gene, 1850 base pairs (bp) of the &' flanking region, and 67 bp of the 3’ flanking region Gene structure, activity, and t [ Blol Chem. 1994]
— = - 112 [ 2 ) » B41-654 [ 2821 } have been sequenced. The human NQO1 gene is approximately 20 kb in length and has six exons interrupted by five introns. The start site of Human dioxin-inducible cytosolic NAD(F)
PUBMED 33222332 transcription was ined by primer I lysis. The first exon is 118 bp in length and codes for two amino acids including the H:menadione oxidoreductase [ Biol Chem. 1923]
R - en . NQD] pFDth s an aggress ive phenotype in hepatocel 1ul initiating methionine and one G for the first codon of the second exon. The sixth exon is the largest among the exons and is 1833 bp in length. P and amino acid seq of
. . . N N . i i led ial i i i a human cDNA {NQ0O2) com [Biochemistry. 1990]
carcinoma via ampllﬂrlng ERK-MNRF2Z = :Lgnal ing. The sequence analysis o_f_the sixth exon d thl? prese of four p pol.yadenylatlon signal sequences [AATA%\A) and a single [{ )
. copy of human Alu repetitive sequence. The second intron is the smallest of all the introns {116 bp). Nuclear run-on experiments performed EEET Jun and Fos regulation of NAD(P)H:
REFERENCE 2 c residues 1 to 27 4} using nuclei isolated from 2,3.7 8-tetrachlorodibenzo-p-dioxin (TCDD) treated and untreated human hepateblastoma (Hep-G2) cells quinone oxidoreductas [Pharmacogenetics. 1994]
AUTHORS Xiso FY, liang ZP, Yuan F, Zhou FJ, Kuang W, Zhou G, Chen XP, demonstrated that TCDD treatment increases the rate of transcription of endogenous NQO1 gene by 3-fold (ABSTRACT TRUNCATED AT [EZIET NAD(F)H:quinone oxidoreductaset (DT-
R, Zhou HH, Zhao XL and Cao 5. 250 WORDS) diaphorase) expre [Cancer Metastasis Rev. 1993]

TITLE Down-regulatine HOO1 oromotes cellular proliferation in K562 ¢ . o
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Protein Protein w | |
Advanced Help
GenPept « Send to: = -
Change region shown -

NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens]
MCEBI Reference S 94.1

identical Proteins | FASTA
| - = LU Cll"IJ'c -

jdb xref="taxon:9E06" The frequency of C609T palymorphism in the
- NGQO1 gene and [Cell Mol Biol (Moisy-le-grand)...]

Customize view %

Armahrra this canuanna

/tizaue_type="liver"

Frotein 1..274 NQO1 rs1800566 polymorph is mere prone to
Jfproduct="NAD (F)H:quinone oxireductase” NOx induced lung injury: Endorsing [Gene. 2016)

Begion 5..212

/region name="Flavodoxin 2% The C609T (Pro187Ser) Null Polymorphism of

/note="Flavodoxin-like fold; pfam0Z525" the NQO1 Gene [Asian Fac J Cancer Prev. 2016]

fdb_xref="CDD:ZB0657"

CDs 1..274 seeall...
Jgene="NQ0L1l"
/coded_by="join (RHO05427.2:1935..1941,
LEO05427.2:3059..3223, RHO05427.2: 3340. . 3470, Pathways for the NQO1 gene =
REODS5427.2:4144, 4257, RHOOS5427 .2 47597, 048598, Ubiguinone and other terpenoid-quinone
RHOD5427.2:5498..5803) " biosynthesis

mvgrralivl ahsertsfny amkeaaasal kkkgwevves dlyamnfnpi isrkditgkl Regulation of omithine decarboxylase (ODC)

kdpanfgvpa esvlavkegh lspdivaegk kleagdlvif gfplgwifgvp ailkgwierv Photodynamic therapy-induced NFE2L2 (NRF2)

figefaytya amydkgpfrs kkavlsittyg gagamyslgy ihgdmnvilw pigagilhfe survival signaling

gfgvlepglt ysightpada rigilegwkk rleniwdetp lyfapsslfid lnfgagflmk

kevgdeeknk kfglsvghhl gksiptdngi kark Zee all
ML LML = kl Co4AMUTD 4 L Lv’-r)'

AUTHORS Xiso FY, Jiang ZP, Yuan F, Zhou FJ, Kuang W, Zhou G, Chen XP, Liu
R, Zhou HH, Zhao XL and Cao S.
TITILE Down-recul stine MO oromotes rellulzre proliferation in K562 c=11s

3

Articles about the NQO1 gene
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Protein Poen | , D
Advanced / Help
FASTA « Send to:
. Change region shown -
. . Choose Destination
NAD(P)H dehydrogenase [quinone] 1 isoform a [} _ i
NCBI Reference Sequence: NP_000894 1 gg‘;e ctions gi:zr:;?;dmm Analyze this sequence “
GenPept |dentical Proteins  Graphics y Run BLAST
*NP_@68894.1 NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens] Identify Conservad Domains
MVGRRALIVLAHSERTSENYANKEAARAAL KKKGWEVVESDLYAMNFNPIISRKDITGK LKDPANFQYPA Download 1 items. o
ESVLAYKEGHLSPDIVAEQKKL EAADLYIFOFPLQWFGYPAILKGIWFERVFIGEFAYTYAAMYDKGPFRS Highlight Sequence Features
KKAVLSITTEGESGSMYSLOGIHGDMNVI LWPIQSGILHF CGFQVLEPQLTYSIGHTPADARIQILEGHKK Format L
Find in this Sequence
RLENIWDETPLYFAPSSLFDLNFQAGE LMKKEVODEEKNKKFGLSYGHHLGKSIPTONOIKARK |Fﬁu3Tjk V]
Show in Genome Data Viewer
Show GI L]
| sequence (7) fasta — Poznamkovy blok — O ped

Soubor L:Ipravy Format Zobrazeni MNapovéda
PNP 000894.1 NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens] A
MVGRRALIVLAHSERTSFNYAMEKEAAAAATKEKGWEVVESDLYAMNEFNPTI ISEEDITGELEDPANEFQYPA
ESVLAYREGHLSPDIVAEQKKLEAADLVIFQFPLOWEGVPAILEGWFERVEIGEFAYTYAAMYDEGPFERS
FEAVLSITTGGSGEMY SLOGITHGDMNVITLWPIQSGILHFCGFOQVLEPQLTYSTGHTPADARTOILEGWER
RLENIWDETPLYFAPSSLEDLNFQAGFLMEEEVODEEENKKEFGLSVGHHLGESTPTDNQTKARK

ﬁédekl Sloupec 1 100%  Unix (LF) UTF-8
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Protein 'Protein v

|

Advanced

GenPept -

Your collection was saved. Edit your collection.

NAD(P)H:quinone oxireductase [Homo sapiens]

GenBank: AABGOT01.1
Identical Proteins FASTA  Graphics

Go to: [+

LOCUOS ARAEROTOL 274 Ba linear PRI 01-AUG-2014
DEFINITICN HNHAD(P)H:gqguinone oxireductase [Homo sapiens].
ACCESSION AREEDTOL

WVEREION ARABEOTO01.1

LBSOURCE goccesglicon AHOOS427.2
KEYWCORDS

SOURCE Homo sapiens {(human)

ORGRANISM Homeo sapiens
Eukaryota; Metazoa; Chordata; Cranieta; Vertebrata; Eutelecstomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini:
Catarrhini; Hominidae; Homo.

REFEREHNCE 1 (regidues 1 to 274)

RUTHCRS Jaiswal, R.K.

TITLE Human HAD(P)H:guinone oxidoreductase (N20l) gene structure and
induction by dicxin

JOURHAL Biochemistry 30 (44), 10647-10653 (19931)

PUBMED 1657151

COMMENT Method: conceptual translation.
FEATURES Locaticn/Qualifiers
source 1..274

Send to: =

Help
Change region shown b
Customize view -
Analyze this sequence =
Run BLAST
Identify Conserved Domains
Highlight Sequence Features
Find in this Seguence
Protein 3D Structure =

Crystal Structure Of Mad(p)h
Dehydrogenase, Quinone 1
Complexed With A

PDB: SEAl

Source: Homo sapiens
Method: X-Ray Diffraction
Resolution: 2.9 A

See all 14 structures...

Articles about the NQO1 gene s
The frequency of C609T polymorphism in the
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Protein Protein - || |

Advanced Help

FASTA « Send to: -
Change region shown =

NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens]

NCBI Reference Seq Analyze this sequence
Run BLAST

uen
GenPept |dmei| Gra o) hic I
H d Identify Conservad Domains

*NP_28@894.1 NAD(P) 1 1 isoform & [Homo sapiens]
MVGRRALIVLAHSERTSFNY AMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGK LKDPANFQYPA
ESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFOVPAILKGWF ERVFIGEFAY TYAAMYDKGPFRS
KEAVLSITTOGSESMYSLQGIHGIMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGHKEK Find in this Sequence
RLENIWDETPLYFAPSSLFDLNFQAGF LMKKEVODEEKNKKFGLSVGHHLGKSIPTDNOQIKARK

Highlight Sequence Features

Show in Genome Data Viewer
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Protein Protein ~ =
Advanced Help
Graphics « Sendto: «
Analyze this sequence s

NAD(P)H dehydrogenase [quinone] 1 isoform a [Homo sapiens] Run BLAST
NCBI Reference Sequence: NP_000894 1 Identify Conserved Domains
GenPept  Identical Proteins ~FASTA Show in Genome Data Viewer

Link To This View | Feedback
F [T 20 20 140 150 B0 70 |50 |50 100 [ 120 130 M0 150 150 170 B0 =] 200 |2; |220 230|290 250 @ED o §
| | Protein 3D Structure =

= p— B Structure of human NAD(P) H:quinene oxidoreductase in

) & NP_000894.1 ~ Find: B4 [C==[oNm; @, A Tools - | L Tracks - #, Download ~ & 7 - complex with N-(2-bromophenyl)pyrrolidine-1-sulfonamide
[x 1 [ 28 am [ [ [Fe [ |58 j1ee 1 128 =@ 1a@ 158 158 17e e e [2oe |21 |e2e |e=e  |pam  |ese |ese 274 PDB: BFY4

Source: Homo sapiens
Method: X-ray Diffraction
Resolution: 2.76 A

region Features W oo Lox See all 18 structures...
Substrate binding [
Faar - CDD 4 Bl L0 n
?ngrﬁg ﬁ_r;gﬁigta found in this range — L L0 x
TieTteatures ) Ll Articles about the NQO1 gene =
phosphoryiation I
Cited Variations, dbSNP b154 w2 w @ L © x| NAD(P)H: quinone oxidoreductase 1 gene rs1800566 polymorphism increases
5689453 B E/E Fs1131341 B RA/G re120568 B PO the risk of cervical cancer in a Chinese Han samp [Medicine (Baltimore). 2020]
Clinical, dbSNE bl54 w2 o L10x o o . )
\S1SEEEITHEL § O/ 534447158 § O/H Association of NAD (P} H Quinine Oxidoreductase 1 rs1800566 Polymorphism
51900568 B /S with Bladder and Prostate Cancers - a Systematic Review a1 [Klin Onkol. 2020]
3199994938 B H/H/
L i) [z 38 [4er [sin 2] [Fa 2] [ [1aa |us |1z [tza [t i) [t [t7a i) I (=) [t |z2a |23 [z4e 258 [ze8 274 Down-regulating NQO1 promotes cellular proliferation in K562 cells via
NP_000894. 1: 1..274 (274 aa) ' ¥ Tracks shovni /22 @levating DNA synthasis. [Life Sci. 2020]

_ Dehydrogenase, Quinone 1




Practical part with NQO1

Try Uniprot and protein NCBI:

Find your sequnce

-what is the function of your protein?
-find subcellular location of your protein
-is it involved in any pathology?

-how many amino acids has your sequence?

-try direct search in NCBI
-try link through Sequence databases - Refseq from Uniprot



link through Sequence databases -» Refseq from Uniprot

s Ll

Function

Names & Taxcnomy

Subcellular Location

Disease & Variants

PTM/Processing

Expression

Interaction

Structure

Family & Domains
—p| SeqUeENce & Isoforms

Similar Proteins

Entry  Variant viewer EIf) Feature viewer  Genomic coordinates  Publications  External links  History

PTHR10204:5F1 [ NAD(P)H DEHYDROGENASE
[QUINONE] 1 1 hit

Sequence & Isoforms: Scroll further down to Sequence databases E
Align 3 isoforms a
Sequence status’ | Complete
equence databases
CCDS | ccDsS10883.1 13 [P15559-1] RefSeq | NP_000894.1 0 NM_000903.2[F [P15559-1]
CCDS32471.1 0 [P15559-3] NP_001020604.1 2 NM_001025433.1% [P15559-
CCDS32472.1 1 [P15559-2] 2]

NP_001020805.1 I NM_001025434.1F [P15559-

<] '

PIR | A411350F A30879

NUCLEOCTIDE SEQUENCE PROTEIN SEQUENCE MOLECULE TYPE STATUS -
J03934 AAAD9940.1 MRNA

EMBL Y - GenBank[¥ - DDBJZ EMBL[? - GenBank[{ - DDBJ [?

1MB81600 AABBOTO11

Genomic DNA
EMEI A . ranBRaslb i IR ICEA ERMER A . ranBPRaslk A . R IEA



_Protein bioinformatics |1“

Retrieving protein sequences from databases

=P Computing amino-acids compositions, molecular weight, isoelectric point, and other parameters
Prediction of proteases cutting
Predicting elements of protein secondary structure, domains
Predicting 3-D structure and the domain organization of proteins
Finding all proteins that share a similar sequence and Classifying proteins into families
Finding evolutionary relationships between proteins, drawing proteins’ family trees

Computing the optimal alignment between two or more protein sequences



SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMEBL Trans Exfractor
-Filter DMNA

-Filter Protein
-GenBank to FASTA

-GenBank Feature Extractor

-GenBank Trans Extractor
-One ta Three

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

-Split FASTA

-Three fo Cne

-Window Extractor DNA
-Window Extractor Protein

Sequence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DMA Molecular Weight
-DNA Pattern Find
-DMA Stats

-Fuzzy Search DMNA
-Fuzzy Search Protein
-ldent and Sim

-Multi Rev Trans
-Mutate for Digest

-ORF Finder

-Pairwise Align Codons
-Pairwise Align DMA
-Pairwise Align Protein
-PCR Primer Stais
-PCR Products

-Protein GRAVY
-Pratein Isoelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary
-Reverse Translate
-Translate

Protein Sequence Analysis

Sequence Manipulation Suite:
About

The Sequence Manipulation Suite is written in JavaScript 1.5, which is a lightweight, cross-platiorm, object-oriented scripting language. JavaScript is now standardized by the ECMA (European Computer Manufacturers Association).
The first version of the ECMA standard is documented in the ECMA-262 specification. The ECMA-262 standard is also approved by the 1ISO (International Organization for Standards) as 1S0-16262. JavaScript 1.5 is fully compatible
with ECMA-262, Edition 3.

Sequences submitted to the Sequence Manipulation Suite do not leave your computer and are instead manipulated by your web browser, which executes the JavaScript. The Sequence Manipulation Suite was written by Paul Stothard
(University of Alberta, Canada). Send questions and comments to stothard@ualberta.ca.

Here are short descriptions of the programs that comprise the Sequence Manipulation Suite:

Format Conversion:

Combine FASTA - converts multiple FASTA sequence records into a single sequence. Use Combine FASTA, for example, when you wish to determine the codon usage for a collection of sequences using a program that
accepts a single sequence as input.

EMBL to FASTA - accepts one or more EMBL files as input and returns the DNA sequence from each in FASTA format. Use this program when you wish to quickly remove all of the non-DNA sequence information from an
EMBL file.

EMBL Feature Extractor - accepts one or more EMBL files as input and reads the sequence feature information described in the feature tables. The program extracts or highlights the relevant sequence segments and returns
each sequence feature in FASTA format. EMBL Feature Extractor is particularly helpful when you wish to derive the sequence of a cDNA from & genomic sequence that contains many introns.

EMBL Trans Extractor - accepts one or more EMBL files as input and returns each of the protein translations described in the files in FASTA format. EMBL Trans Extractor can be used when you are more interested in the
predicted protein translations of a DNA sequence than the DNA sequence itself.

Filter DNA - removes non-DNA characters from text. Use this program when you wish to remove digits and blank spaces from a sequence to make it suitable for other applications

Filter Protein - removes non-protein characters from text. Use this program when you wish to remove digits and blank spaces from a sequence to make it suitable for other applications.

GenBank to FASTA - accepts one or more GenBank files as input and returns the entire DNA sequence from each in FASTA format. Use this program when you wish to quickly remove all of the non-DNA sequence information
from a GenBank file.

GenBank Feature Extractor - accepts one or more GenBank files as input and reads the sequence feature information described in the feature tables, according to the rules outlined in the GenBank release notes. The program
extracts or highlights the relevant sequence segments and returns each sequence feature in FASTA format. GenBank Feature Extractor is particularly helpful when you wish to derive the sequence of a cDNA from a genomic
sequence that contains many introns.

GenBank Trans Extractor - accepts one or more GenBank files as input and returns each of the protein translations described in the files in FASTA format. GenBank Trans Extractor should be used when you are more
interested in the predicted protein translations of a DNA sequence than the DNA sequence itself.

One to Three - converts single letter translations to three letter translations.

Ranna Fytrartar NNA _ arrente nne nr mnre NNA cannencee alnnn with a2 eat af nngitinng nr rannee The haces roarresnnndinn tn the nneitinng ar rannes are retiirned  sither ag a cinnle new csannenre a cat nf FAQTA rarnrde




Protein Sequence Analysis

SMS Sequence Manipulation Suite:

ormat Conversion Ve rSlon 2

-Combine FASTA

-EMBL to FASTA

f:ﬁ iesmremm * The Sequence Maninulation Suita ic 2 collactipn of JavaScript programs for generating, formatting, and analyzing short DNA and protein sequences. It is commonly used by molecular biologists, for teaching, and for program and algorithm testing.

» See the suite page for more information about individual Sequence Manipulation Suite programs.
g’hman ha Fl Ite r P rOtE| N lation Suite on your own web site, or you can use it off-line.
-GenBank Festure Exiractor + This vers Suite represents a complete re-write of the previous version. The new version is much faster and has many new features. The previous version of the Sequence Manipulation Suite can still be accessed.
ﬁbﬁgs Extractar + Send guestionz and comments to etnthardmnalherta ca

-Range Extractor DNA

izoh <= Range Extractor Protein

-Split FASTA Fri Jun 17 16:17:08 2070
Walid XHTML 1.0; Valid C55

new window | home | citation

-Pairwize Align DNA
-Pairwize Align Protein
-PCR Primer Stats
-PCR F'mduds

St Isoelectric point
et Molecular weight

~Translate

[Sequence Figures

S Protein Stats

~Group Pratein
~Primer Msp

https://sites.ualberta.ca/~stothard/javascript/index.html

-Random Protein Sequence
-Random Protein Regions:

_Carmris ML




Protein Sequence Analysis
SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
-Filter DNA

-Filter Protein

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

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

-Split FASTA

-Three to One

-Window Extractor DNA
-Window Extractor Protein

Sequence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DNA Molecular Weight
-DNA Pattern Find
-DNA Stats

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

-Multi Rev Trans
-Mutate for Digest

Sequence Manipulation Suite:
Filter Protein

Filter Protein removes non-protein characters from text. Use this program when you wish to remove digits and blank spaces from a

sequence to make it suitable for other applications.

£ Sequence Manipulation Suite — Pracovni — Microsoft Edge

Paste the text into the text area below. Input limit is 500,000,
1 mvgrralivl ahsertsfny amkeaaaaal kkkgwevves dlxam

(i) about:blank

isrkditgkl

61 kdpanfqgypa esvlaykegh lspdivaegk kleaadlvif
gjgégyﬁggg ailkgwferv

121 figefaytya amydkgpfrs kkavlsittg gsgsmyslgg
ihgdmnvilw pigsgilhfc
I Submit H Clear H Reset ]

» [remove non '"ACDEFGHIKLMNPQRSTVWY' characters
« | replace removed characters with nothing v |
« | don't change the case of remaining characters v |

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

new w
Sun 14 Jun 00:36:59 2020

Valid XHTML 1.0; Valid CSS

Filter Protein results

>filtered protein sequence consisting of 274 residues.
nvgrralivlahsertsfnyamkeaaaaalkkkgwevvesdlyamnfnpiisrkditgkl
kdpanfgypaesvlaykeghlspdivaegkkleaadlvifgfplgwfgvpailkgwferv
figefaytyaamydkgpfrskkavlisittggsgsmyslggihgdmnvilwpigsgilhfc
gfgvlepgltysightpadarigilegwkkrleniwdetplyfapsslfdinfgagflmk
kevgdeeknkkfglsvghhlgksiptdngikark




Protein Sequence Analysis

SMS

ormat Conversion
-Combine FASTA
-EMBL fo FASTA
-EMBL Feature Extractor
-EMBL Trans Extractor
~Filter DMA
~Filter Prodein
-GenBank to FASTA
-GenBank Feature Exiractor
-GenBank Trans Extractor
-One to Three
-Range Extractor DNA
-Range Extractor Protein

ISequence Analysis

-Codon Plot

-ORF Finder

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

~Translate

[Sequence Figures

~Calor Align

Sequence Manipulation Suite:

Protein Stats

Protein Stats returns the number of occurrences of each residue in the sequence you enter. Percentage totals are also given for each residue, and for certain groups of residues, allowing you to quickly compare the results obtained for different sequences.

Paste the raw sequence or one or more FASTA sequences info the text area below. Input limit is 500000 characters.

ESVLAYKEGHLSPDIVAEQKKLEAADLYIFOFPLONFGVEAILKGWFERVEIGEFAYTYAR
MYDEGPERS g}
KEAVLSITIGGSGSMY SLOGIHGDMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTEADAR
TIQILEGHKE
RLENIWDEIFLYFAPSSLEFDLNFQAGFLMKKEVQDEEKNKKFGLSVGHHLGKSIPTDNQIK W
ARE

Please check the browser compatibility page before using this program.
‘ Submit ‘ | Clear | | Reset |

*This page requires JavaScript. See browser compatibility.

*You can mirror this page or use it off-line.

Fri Jun 17 16:17.08 2016
Wialid XHTML 1.0; Vialid C55

& Sequence Manipulation Suite - Internet Expl.., - m} *

@ about:blank

l:lpravy Zobrazit

Protein Stats results "
Results for 274 residue sequence "AABG60701.1
NAD(P)H:quinone oxireductase [Homo sapiens]"
starting "MVGRRALIVL"

Soubor Oblibené poloiky  Mastroje  MNapovéda

Pattern: ::;:1::: Percentage:
A 25 9.12

B 0 0.00

C 1 0.36

o] 12 438

E 17 6.20

F 17 5.20

G 21 7.66

H 7 2.55

I 19 5.93

K 24 8.76

L 25 9.12

M 2.55

N 9 3.28

P 13 474

Q 12 4.38

R 9 3.28

5 17 5.20

T 9 3.28 R

®96% -

on




Protein Sequence Analysis

Sequence Manipulation Suite:

SMS

ormat Conversion

_ Protein Molecular Weight

EMEL o FASTA, Protein Molecular Weight accepts one or more protein sequences and calculates molecular weight. You can append copies of commonly used epitopes and fusion proteins using the supplied list. Use Protein Molecular Weight when you wish to predict the
FEMEL Pasiure Edractor location of a protein of interest on a gel in relation to a set of protein standards.

~Filter DNA

[Fomrbiliral S Paste the raw sequence or one or more FASTA sequences into the text area below. Input limit is 200000 characters.

-GenBank Festure Exractor | ESVLAYKEGHLSPDIVAEQKKLEALDLVIFQFPLOWFGVPAILKGWFERVEIGEFAYTYAR

_Dn-Gem;_ll(_hTrms Estractor MYDEGDFRS ~ & Sequence Manipulation Suite - Internet Bx...  — O X
_Rmege Eth::hnr DA FEAVLSITTGGSGEMY SLOGIHGIMNVILWPIOSGILHFCGFOVLEPQLTYSIGHTEFADAR

-Range Exiractor Protein I0TLEGHEE |@ aboutblank |
ﬁ“ﬁe Complement RLENIWDETPLYFAPSSLEDLNFQAGFLMEREVODEERNEKFGLSVGHHLGESIPTONQIK

_Split FASTA ARE
== i fne T Please check the browser compatibility page before using this program. Protein Molecular Welght results

Bonorcs fme | comErocr ros [ Submit || Clear | | Reset | Results for 274 residue sequence "AAB60701.1 NAD

jCodon Flot p - (P)H:quinone oxireductase [Homo sapiens]” starting
-Codon - W W

1 Add copies of [Nothing |to the above sequence. | mpvGRRALIVL”

-DiA Maolecular Weight R . R o

DA Pattem Find *This page requires JavaScript. See browser compatibility. 30.87 kDa
Fuzzy Search DNA *¥ou can mirror this page or use it off-line.

-Fuzzy Search Protein

-ident and Sim L
-Muiti Rev Trans ation
~Mutate for Digest FriJun 17 18:17:08 2016
-0RF Finder i 3
“Pairwise Align - Wialid XHTML 1.0; Valid C55 Q 96% -
-Painwize Align DA
-Pairwize Align Praotein
-PCR Primer Stats
-PCR Products 1
-H-DMG:AW (& Sequence Manipulation Suite - Internet Fx... - m} x

Soubor Upravy Zobrazit Oblibené polozky Mastroje  Napové ™

-Protein Moleculsr Weight |@ aboutblank |

Soubor Upravy Zobrazit  Oblibené poloiky  Mastroje  Napové

‘Reverse Transits Protein Molecular Weight results

Results for 412 residue sequence "EAX02461.1

-Calor Align Gonservation cathepsin D (lysosomal aspartyl peptidase), isoform
pracyskm Bt CRA_a [Homo sapiens]" starting "MQPSSLLPLA"
-Group Pratein 44 56 kDa

-Random Coding DMNA & 96%

-




Protein Sequence Analysis

SMS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
-Filter DNA

-Filter Protein

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

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

-Split FASTA

-Three to Cne

-Window Extractor DNA
-Window Extractor Protein

Sequence Analysis
-Codon Plot

-Codon Usage

-CpG Islands

-DNA Molecular Weight
-DNA 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 Molecular Weight
-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary
-Reverse Translate
-Translate

Sequence Fiqures

Sequence Manipulation Suite:

Range Extractor Protein

Range Extractor Protein accepts a protein sequence along with a set of positions or ranges. The residues corresponding to the positions or ranges are returned, either as a single new
seqguence, a set of FASTA records, as uppercase text, or as lowercase text. Use Range Extractor Protein to obtain subsequences using position information.

Paste a raw sequence or one or more FASTA sequences into the text area below. Input limit is 500,000,000 characters.

>sample sequence
MOKSPLEEKASFISELFFSWITPILREGYRHHLELSDIYQAPSADSADHLSEKLEREWDREQ ~
ASKENPOLIHATLRRCEFEFWRFLEYGILLYLGEVTEAVQPVLLGEITASYDPENEKVERSIATY
LGIGLCLLFIVRTLLLHPATIFGLHRIGMOMRTAMF SLIYKKTLKLSSRVLDEISIGQLVST.
LSNNLNEFDEGLALAHFIWIAPLOVTLLMGLLWDLLOFSAFCGLGLLIILVIFQATLGEMM (V]

VEYRDQRAARINERLVITSEIIDNIYSVEAYCWESAMEKMIENLREVELEMTREAAYMREFE

Enter the residue positions or ranges to be extracted. Use ".." to represent a range, and use a comma to separate entries. The words 'start’, 'end’, ‘center’, and 'length’ can be used in place of
digits, to represent the beginning, end, middle, and length of the sequence. Arithmetic expressions can be included in the ranges. For example, to obtain the last three residues of a sequence,
the range '(end - 2)..end' can be used. To obtain the 30 bases on either side of the center residue along with the center residue, the ranges '(center - 30)..(center - 1), center, (center + 1)..
(center + 30) can be used.

1,5,10..12

- Submit |l Clear H Reset |

« Sequence segments should be returned as |a new sequence v

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

new window | home | citation
Mon Nov 6 02:56-29 2017

Valid XHTML 1.0; Valid CSS




Try SMS suite

Analyze your sequence
- how many cysteins are in your sequence?

HW?2
3) Extract peptide from 10. - 50. amino acid.
4) Count the molecular weight of this (short) peptide.
5) How many cysteins are in your (whole) sequence?



_Protein bioinformatics Il

Retrieving protein sequences from databases

Computing amino-acids compositions, molecular weight, isoelectric point, and other parameters
- Prediction of proteases cutting

Predicting elements of protein secondary structure, domains

Predicting 3-D structure and the domain organization of proteins

Finding all proteins that share a similar sequence and Classifying proteins into families

Finding evolutionary relationships between proteins, drawing proteins’ family trees

Computing the optimal alignment between two or more protein sequences



Homework 2

1) find both (Uniprot/NCBI) accession numbers for reference sequence (isoform 1)
2) download your sequence in FASTA format

3) Extract peptide form positions 10 to 50

4) Predict molecular weight of this peptide

5) How many cysteins are in your sequence?

E.g use ,vystFizky“ E ,snipping tool“

»Compile in ,one note” (or word, or pdf)



Homework 2: examples

Soubor

VloZeni Kresht Histarie Revize Zobrazeni

e o - . —
LI Muj DOZﬂakaW blok Rychlé poznamky paper challenge | MNowjoeddil1 = bicinformatika +

Du2

DU - OneMote

NAD(P)H:quinone oxireductase [Homo sapiens]
GenBank: AABB0701.1

UniProtKB - P15559 (NQO1_HUMAN)

>AABBO701.1 NAD(P)H:quinone oxireductase [Homo sapiens]
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLY AMNFNPIISRKDITGKLKDPANFOYPA
ESVLAYKEGHLSPDIVAEQKKLEAADLVIFQFPLOWFGYPAILKGWFERVFIGEFAYTYAAMYDKGPFRS
KKAVLSITTGGSGSMYSLOGIHGDMNVILWPIQSGILHFCGFOVLEPQLTYSIGHTPADARIQILEGWKK
RLENIWDETPLYFAPSSLFDLNFOAGFLMKKEVODEEKNKKFGLSVGHHLGKSIPTDNOIKARK

GFQVLEPQLTYSIGHTPADARIQILEGH ENINDETPLYFRPSSLEDLNFQAGFLMK
KEVGDEERNERFGLSVGHHLOKS [FTONGTRARK.

Enter ths residus positions or & Sequence Manipulation Suite - Internet Explorer
digits, to represent the beginnif & aboutblani
':;;’;{%S‘{‘:;ﬁ::;;ﬂ"b Soubor Uprawy Zabrazit Oblivend polofly Nisiroje Ndpovéda
100,150 " | Range Extractor Protein rasults
Submit || Clear || Reset | | -esults for 274 residue sequence "Untitled” starting "MVGRRALIVL"
FOFPLOWFGVPAILKGWFERVFIGEFAYTY AAMYDKGPFRSKKAVLSITTG
Protein Molecular Weight results
Results for 51 residue sequence "Untitled" starting "FQFPLQWFGV"
5.88 kDa

Protein Stats results
Results for 274 residue sequence "Untitled" starting "MVGRRALIVL"

Pattern: Times found: Percentage:
A 25 9.12
B 0 0.00

c 1 0.36

NQO1:

AABBOTOL
P15559

>AMABBO701.1 NAD(P)H:quinone oxireductase [Homo sapiens]
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLY AMNFNPIISRKDITGKLKDPANFQYPA
ESVLAYKEGHLSPDIVAEQKKLEAADLVIFOFPLOWFGVPAILKGWFERVFIGEFAYTYAAMYDKGPFRS
KKAVLSITTGGSGSMYSLOGIHGDMNYILWPIQSGILHFCGFOVLEPQLTYSIGHTPADARIQILEGWEKK
RLENIWDETPLYFAPSSLFDLNFOAGFLMKKEVQDEEKNKKFGLSVGHHLGKSIPTDONGIKARK

FQFPLQWFGVPAILKGWFERVFIGEFAYTYAAMYDKGPFRSKKAVLSITTG 5.88 kDa
Cystein:1

Your collection was saved. Edil vour colleclion

NAD(P)H:quinone oxireductase [Homo sapiens]
GenBank: AABB0T01.1
Identical Proteins FASTA  Graphics
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