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Stépeni proteasami

N NEPASY PeptideCutter rome | Contact

PeptideCutter

PeptideCutter [references / documentation] predicts potential cleavage sites pla=ved hu nrat ok

» Enter a UniProtKB (Swiss-Prot or TTEMBL) protein identifier, ID (e.g. ALBU_H Error

Vkladat ,Cistou“sekvenci
(ne fasta format)

le in = Aivan nrotain eannanca PantideMuHar raturne tha anans eannanca with the possible cleavage sites mapped on it and /or a table of cleavage site positions.

Sorry, only one sequence can be treated at a time.

Error
[ Perform | the cleavage of the protein. the fields. Fasta format provided (only raw format processed).
Please, select
® all available enzymes and chemicals
© only the following selection of enzymes and chemicals
[] Arg-C proteinase [] Asp-N endopeptidase [] Asp-N endopeptidase + N-terminal Glu
[J BNPS-Skatole [J Caspase1 [ Caspase2
[J Caspase3 [J Caspase4 [] Caspase5
[ Caspaseb [ Caspase7 [] Caspase8
[l Caspase9 [ Caspase10
] Chymotrypsin-high specificity (C-term to [FYW], not before P) [] Chymotrypsin-low specificity (C-term to [FYWML], not before P)
[ Clostripain (Clostridiopeptidase B) [J CNBr [ Enterokinase

[ Factor Xa [] Formic acid [ Glutamyl endopeptidase
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P NEPAS)

PeptideCutter

] Chymotrypsin-high specificity (C-term to [FYW], not before P) [] Chymotrypsin-low specificity (C-term to [FYWML], not before P)

[ Clostripain (Clostridiopeptidase B) [J CNBr

[ Factor Xa [] Formic acid

[ GranzymeB [] Hydroxylamine

[ LysC [ LysN

[ Neutrophil elastase

[] Pepsin (pH1.3) [ Pepsin (pH=2)

[J Proteinase K [J Staphylococcal peptidase |
[ Thermolysin [ Thrombin

[] Enterokinase

[ Glutamyl endopeptidase

[ lodosobenzoic acid

[] NTCB (2-nitro-5-thiocyanobenzoic acid)

[] Proline-endopeptidase
[J Tobacco etch virus protease
¥ Trypsin

O for the following enzymes an additional, more sophisticated model can be applied that attributes a probability of cleavage to each site -

Chymof

Please enter the lowest cleavage probability that you would like to be displayed: [ |%

Home | Contact

s mapped on it and /or a table of cleavage site positions.

Please indicate the way you would like the cleavage sites to be displayed

Map of cleavage sites. Please select the number of amino acid within one block:
1 Table of sites, sorted alphabetically by enzyme and chemical name
[ Table of sites, sorted sequentially by amino acid number

Please indicate which enzymes to include in the display

® All enzymes and chemicals
O Enzymes and chemicals cleaving exactly D times
OEnzymes and chemicals cleaving atleast]  |times, and atmost| __|times
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Name of enzyme

Arg-C proteinase
Asp-N endopeptidase

Asp-N endopeptidase + N-terminal
Glu

BNPS-Skatole
CNBr

Chymotrypsin-high specificity
(C-term to [FYW], not before P)
Chymotrypsin-low specificity
(C-term to [FYWML], not before P)
Clostripain

Enterckinase

Formic acid

Glutamyl endopeptidase
lodosobenzoic acid

LysC

LysN

NTCB (2-nitro-5-thiocyanobenzoic
acid)

Pepsin (pH1.3)

Pepsin (pH=>2)

Proteinase K

Staphylococcal peptidase |
Thermolysin
Trypsin

These chosen enzymes do not cut:

Caspase1
Caspase10

No. of
cleavages

9
12

29

6
7

30

67

12
17

24
24

59

82

142

16
90
33

Positions of cleavage sites
451553119139 201 211 273
40 54 61 83 95 133 163 198 216 229 244 266
132335384054 617077 83 879295117 123 133 163 185 198 205 212 216 217 229 241 244 245 246 266

,defaultni“ nastaveni

35106 116 170 208 216

122 45132 155 165 239

18 20 35 43 47 66 76 100 106 107 116 117 121 125 127 129 133 138 156 179 182 191 208 216 222 223 229 233 237 252
171012182022 30354243 45476066 74 76 80 81 92 97 100 104 106 107 113 116 117 121 125 127 129 133 138 145 156 158 162 165 169 177 178 179 182 185 189 191 195 205 208 212 216 221 222 223 228 229
231233 237 238 239 252 254 258 258 260

451553 119 139 201 211 273

248

415562 84 96 134 164 199 217 230 245 267

1424 36 397178 88 93 118 124 186 206 213 218 242 246 247

35106 116 170 208 216

23313233545961 779091 114 135 141 142 209 210 240 241 248 250 251 262 271 274
22303132535860768990 113 134 140 141 208 209 239 240 247 249 250 261 270 273

179
91018 29 30 41 42 46 59 60 65 66 73 74 80 91 96 97 99 100 102 103 106 107 112 113 117 120 124 125 145 157 158 168 176 177 178 179 181 182 184 189 204 205 220 222 227 228 229 230 231 232 233 236 237 238
251 254 259

91018192029 30414243 465960656668 73747576 8091969799100 102 103 105 106 107 112 113 115 117 120 124 125 126 127 128 129 132 133 145 155 156 157 158 168 170176 177 178 179 181 182 184
189 1980 191 204 205 207 208 215 216 220 222 227 228 229 230 231 232 233 236 237 238 251 254 259

267891011141618202124252627 282930353637 3839424344475051565760646668707173747576 7881858687 889293949597 9899100102 104 106 107 109 111 112 113 116 117 118 120
121122 124 125 126 127 128 129 130 131 133 138 143 144 145 147 148 149 156 158 161 167 168 169 170 172 176 177 179 182 184 185 186 189 190 191 193 196 198 200 202 204 205 206 208 212 213 215 216 218 219
221222 223 224 228 229 231 233 235 237 238 242 243 246 247 252 254 256 260 264 266 270 272

142436397178 8893118 124 186 206 213 218 242 246

1567891017 20212526 27 28 29 37 43 44 46 49 50 5963 6569 72 73 74 80 85 86 91 94 97 98 99 103 106 110 111 112 116 119 120 121 125 129 130 131 137 142 143 144 146 154 157 160 166 167 168 171 175 176
178 181 183 184 188 192 197 201 203 204 211 214 220 222 227 228 232 234 236 237 238 251 253 255 259 269 271

45152331323353545961779091 114 119 135 139 141 142 201 209 210 211 240 241 248 250 251 262 271 273 274
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Name of enzyme No. of cleavages Positions of cleavage sites

Trypsin 33 45152331323353545961779091114 119 135 139 141 142 201 209 210 211 240 241 248 250 251 262 271 273 274

Konkrétni enzym

[*] NOTE: Proline-endopeptidase was reported to cleave only substrates whose sequences do not exceed 30 amino acids. An unusual beta-propeller domain regulates proteolysis: see Fulop et al, 1998
You have chosen to display only those enzymes that cleave exactly 1 times. However, the following enzymes also cleave but not with the selected frequency:
Staphylococcal peptidase |, Pepsin (pH1.3) , Glutamyl endopeptidase , CNBr, Pepsin (pH=>2) , Asp-N endopeptidase , Asp-N endopeptidase + N-terminal Glu , Formic acid

. lodosobenzoic acid , Arg-C proteinase , Thermolysin , Trypsin , Clostripain , Proteinase K ,
Chymotrypsin-high specificity (C-term to [FYW], not before P) , Chymotrypsin-low specificity (C-term to [FYWML], not before P) , LysC , BNPS-Skatole , LysN ,

These enzymes cleave the sequence:

Name of enzyme No. of cleavages Positions of cleavage sites
Enterckinase 1 248
NTCB (2-nitro-5-thiocyanobenzoic acid) 1 179

Co Stépi presné jednou?
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Name of enzyme cI:a‘:;a‘;fes Positions of cleavage sites
Arg-C proteinase 9 451553119 139 201 211 273
Asp-N endopeptidase 12 40 54 61 83 95 133 163 198 216 229 244 266
g‘;j” endopeptidase + N-terminal 29 13 23 35 38 40 54 61 70 77 83 87 92 95 117 123 133 163 185 198 205 212 216 217 229 241 244 245 246 266
BNPS-Skatole 6 35106 116 170 208 216
CNBr 7 122 45 132 155 165 239

Chymotrypsin-high specificity
(C-term to [FYW], not before P)
Chymotrypsin-low specificity

30 18203543 47 66 76 100 106 107 116 117 121 125 127 129 133 138 156 179 182 191 208 216 222 223 229 233 237 252

&7 171012182022 30354243 45476066 74 76 80 81 92 97 100 104 106 107 113 116 117 121 125 127 129 133 138 145 156 158 162 165 169 177 178 179 182 185 189 191 195 205 208 212 216 221 222 223 228 229

{C—terl_'n to [FYWML], Nain"le of en?yme No. of cleavages Positions of cleavage sites

Clostripain Trypsin 33 4515233132 3353 54 596177 90 91 114 119 135 139 141 142 201 209 210 211 240 241 248 250 251 262 271 273 274

Enterokinase

Formic acid Atthese positions the following enzymes cleave:

Glutamyl endgpeptld + Please note that the size of the nentidac ara ralrnlatad ac if all Ah an wara # Adurina dinactinn I uan want ta Abtain tha ciza of tha nantidac raculiinn fram tha claavana Af anlu Ana ansuma nlaaca dacalact tha Athare

lodosobenzoic acid + Please be aware of the fact tt [*] NOTE: Proline-endopeptidase was reparted to cleave only substrates whose sequences do not exceed 30 amino acids. An unusual beta-propeller domain regulates proteolysis: see Fulop et al, 1998

LysC of the occurring amino acid re You have chosen to display only those enzymes that cleave exactly 1 times. However, the following enzymes also cleave but not with the selected frequency:

LysN Staphylococcal peptidase | , Pepsin (pH1.3) , Glutamyl endopeptidase , CNBr , Pepsin (pH=2) , Asp-N endopeptidase , Asp-N endopeptidase + N-terminal Glu , Formic acid , lodosobenzoic acid , Arg-C proteinase , Thermolysin , Try

NTCB (2-nitro-5-thio Position of cleavage site Name of c| Chymotrypsin-high specificity (C-term to [FYW], not before P) , Chymotrypsin-low specificity (C-term to [FYWML], not before P) , LysC , BNP5-Skatole , LysN ,
| -0 1

acid) 4 Trypsin These enzymes cleave the sequence:
- 5 Trypsin
Pepsin (pH1.3) 15 Trypsin Name of enzyme No. of cleavages Positions of cleavage sites
. . Enterokinase 1 248
Pepsin (pH>2) 23 Trypsin ) . o
21 Trypsin NTCB (2-nitro-5-thiocyanobenzoic acid) 1 179
Proteinase K 32 Trypsin - Atthese positions the following enzymes cleave:
Staohvl I i 33 Trypan + Please note that the size of the peptides are calculated as if all chosen enzymes were present during digestion. If you want to obtain the size of the peptides resulting from the cleavage of only one enzyme, please, deselect tl
phylococcal pep 53 Trypsin + Please be aware of the fact that the present version of the PeptideCutter program does not take into consideration any kind of modification neither of the protein sequence nor of modifications evoked by the cleavage. Mass co
Thermolysin 54 Trypsin of the occurring amino acid residues, and giving peptide masses as [M]. If you want to select different parameters, we recommend to use PeptideMass.
. 59 Trypsin iti
Trypsin 61 TgEsin c::;i';;’:‘;:e Name of cleaving enzyme(s) Resulting peptide seq & (see explanations)
These chosen enzymes do not 77 T . NTCB (2-nitro-5-
rypsin 179 thiocyanobenzoic acid) MVGRRALIVLAHSERT SFNYAMFEARA AR TKFKGWEVVESDL YAMNFNET I SREDITGKLEDPANFOY PAR SVLAYREGHLSPDTVAE QKK L EARDLYI FOF PLOWFGVEAT LEGWFERVEF IGEFAY TYAAMY DR GEFRSKFAVLS I TTGESGEMY SLOG THETM
Caspasel 90 Trypsin
Caspase10 o1 Trypsin 248 Enterokinase fﬂ?% EP%[{.TYSIGHTPADARI QILEGWEKRLENIWDETPLYFAPSSLEDLNFQAGFL
114 Trypsin 274 end of sequence NEKFGLSVGHELGRSIETDNQIRARK
119 Trypsin
1 35 TW psin These are the cleavage sites of the chosen enzymes and chemicals mapped onto the entered protein sequence:

139 Trvosin » You have chozen 3 block zize of 80 for the man
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- PeptideCutter

PeptideCutter [references / documentation] predicts potential cleavage sites cleaved by proteases or chemicals in a given protein sequence. PeptideCutter returns the query sequence with the possible cleavage sites mapped on it and /or a table of cleavage site

positions

Enter a UniProtKB (Swiss-Prot or TrEMBL) protein identifier, D (e.g. ALBU_HUMAN), or accession number, AC (e.g. P04406), or an amino acid sequence (e.g. 'SERVELAT'):

MAARRALIVLAHSEKTSFNYAMKEAAVEALKKRGHEVLESDLYAMNFNPIIS
RNDITGEL
KDSKNFQYPSESSLAYKEGRLSPDIVAEHKKLEAADLVIFQFPLQWFGVPAT
LKGWFERV
LVAGFAYTYAAMYDNGPFQNKKTLLSTITTGGSGSMYSLQGVHGDHMNVILWPT
QSGILRFC
GFQVLEPQLVYSIGHTPPDARMQILEGWKKRLETVWEETPLYFAPSSLFDLN

Hledani nejdelsiho peptidu po stépeni jednim enzymem

the cleavage of the protein

et | the fields.

Please, select

O all available enzymes and chemicals
@® only the following selection of enzymes and chemicals

—

[ Arg-C proteinase () Asp-N endopeptidase [J Asp-N endopeptidase + N-terminal Glu
[ BNPS-Skatole [ Caspase1 [ Caspase2

[ Caspase3 [ Caspased [ Caspased

[ Caspasef [ Caspase7 [ Caspased

[ Caspase9 [J Caspase10

[J Chymotrypsin-high specificity (C-term to [FYW], not before P} (0 Chymotrypsin-low specificity (C-term to [FYWML], not before P)

[ Clostripain (Clostridiopeptidase B) O CNBr [ Enterckinase

[ Factor Xa [ Formic acid [ Glutamyl endopeptidase

[ GranzymeB [ Hydroxylamine [ lodosobenzoic acid

[ LysC [ LysN [ NTCB (2-nitro-5-thiocyanobenzoic acid)
[ Neutrophil elastase

[ Pepsin (pH1.3) [ Pepsin (pH=2) [ Proline-endopeptidase

[ Proteinase K [ Staphylococcal peptidase | [ Tobacco etch virus protease

[ Thermolysin [J Thrombin » Trypsin

Please indicate the way you would like the cleavage sites to be displayed

Map of cleavage sites. Please select the number of amino acid within one block:
Table of sites, sorted alphabetically by enzyme and chemical name
Table of sites, sorted sequentially by amino acid number




v

e - o -

- [ ]
Name of enzyme No. of cleavages Positions of cleavage sites
Trypsin 32 451523 31323353616477809091114 119 141 142 178 201 209 210 211 240 241 248 249 251 262 271 273 274 ’ I e l I e r

At these positions the following enzymes cleave:

Please note that the size of the peptides are calculated as if all chosen enzymes were present during digestion. If you want to obtain the size of the peptic ) i .
Please be aware of the fact that the present version of the PeptideCutter program does not take into consideration any kind of modification neither of the pf¥ equence with the possible cleavage sites mapped on it and /or a table of cleavage site
amino acid residues, and giving peptide masses as [M]. If you want to select different parameters, we recommend to use PeptideMass.

o)
Position of cleavage site Name of cleaving enz (s) Resulting peptide sequence (see explanations) Peptide length [aa] Peptide mass [Da]

4 Trypsin HAAR 4 447.553
5 Trypsin R 1 174.203

15 Trypsin ALIVLAHSEK 1 Y2 » 1080.293 vz ° v_. v ”
23 Trypsm TSFNYAMK Hledanl neJdelslho peptldu po Stepenl
3 Trypsin EAAVEALK 8 829 94

32 Trypsin K 1 146.189

33 Trypsin R 1 174.203

53 Trypsin GWEVLESDLYAMNFNPIISR 20 2354 662

61 Trypsin MDITGELK 8 a88.973

64 Trypsin Ds¥ 3 348.356

7 Trypsin NFQYPSESSLAYK 13 1533 657

> Trpsm = é 960370 srminal Glu

90 Trypsin LSPDIVAEHK 10 1108.260

91 Trypsin K 1 146.189

14 Trypsin LEAADLVIFQFPLOWFGYPAILK 29 2616.141

19 Trypsin GHFER 5 693.760

141 Trypsin WLVAGFAYTYAAMYDNGPFQNK 27 2440.755

142 Trypsin K 1 146.189

178 Trypsin TLLSITTGGSGSMYSLQGVHGDMIVILWPIQSGILR 36 3803.406

201 Trypsin FCGFQVLEPQLVYSIGHTPPDAR 23 2574.937

209 Trypsin MOILEGWK 3 212 snzoic acid)

210 Trypsin K 1 1453 . V,V7s Vs
21 Trypsin . 1 2028 Nejvetsi Cislo
240 Trypsin LETVWEETPLYFAPSSLFDLNFQAGFLMK 29 3394 886

241 Trypsin K 1 146.189

248 Trypsin EVQEEQK 7 888 930

249 Trypsin K 1 146.189

251 Trypsin NK 2 260.293

262 Trypsin FGLSVGHHLGK 1 1151.333

271 Trypsin SIPADNQIK 9 985.105

273 Trypsin AR 2 245.282

274 end of sequence K 1 146.189




Vyzkousejte si PeptideCutter

74(
I

Analyzujte si ,,svou vlastn
sekvenci

« Stépi n&jaky enzym pouze jedenkrat? (-vyzkousejte $t&peni véemi (default nastaveni)
(nebo: Vyberte pouze enzym, ktery stépi jedenkrat.)
* Jak dlouhy je nejdelsi vznikly peptid po Stépeni trypsinem? (omezte Stépeni pouze na Trypsin,
zaskrtnéte si tabulku s ,poc¢tem aminokyselin)



Zaklady praktické bioinformatiky
Téma 3/10

Proteinova bioinformatika Il

Cile:

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

na zakladé podobnosti bude schopen odhadnout funkci neznamého
proteinu.



shrnuti - Resersni projekt: NQO1

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




_Proteinova bioinformatika®

Vyhledavani AMK sekvenci

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

Analyza hydrofobnich segment(l, transmembranovych Useku

Predikce funkce (sekundarni + terciarni struktury —

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



Proteiny sekundarni struktura

- diky nekovalentnim interakcim (lokalné meazi blizkymi atomy)

antiparalelni B-list

paralelni B-list




Home Search Browse Download About Support Search CATH by keywords or ID

aoo

CATH / Gene3D 4

151 million protein domains classified into 6,573 superfamilies

CAanare P | smntrde DR #ZaAdn (Y 4 - ntr
Search by keywords, PDB code, GO term, etc

Putative CATH annotations for predicted structural domains in AlphaFold DB are available in The Encyclopedia of Domains (TED). Annotations for the 21 model
organisms predicted by AlphaFold (v2) are available to download (doi:10.1038/s42003-023-04488-9). Core classification files for the latest version of CATH-Plus (v4.4) are
available to download. Daily updates of our very latest classifications are also available.

3D Structure Protein Evolution Protein Function
Find out what 3D structure your ‘ Learn about a particular protein family Investigate the function of your protein
protein adopts and how it evolved

© Find out more » Go © Find out more © Find out more » Go




BORIE tHome Seach  Browse  Download  About  Support Search CATH by keywords or ID

CATH / Gene3D s

What is CATH-Gene3D? Latest Release Statistics (@ Info

CATH is a classification of protein structures downloaded from the Protein

CATH (daily
Data Bank. \We group protein domains into superfamilies when there is sufficient
' grotp p P CATH-Plus 4.3.0 snapshot)
evidence they have diverged from a comman ancestor.
DOD Dalaao Mid OF 040 ot A5 bmare mum
« Search CATH by text, 1D or keyword I- Browse CATH Hierarchy J
« Search CATH by protein sequence « CATH RE|GE-ISE Statistics Top of CATH Hierarchy ¢ ciasses
« Search CATH by PDB structure « CATH Tutorials
P 1 Mainly Alpha 5 Architectures, 404 Folds, 2033 Superfamilies, 103788 Domains
Gene3D uses the information in CATH tD prEdiCt thE Iocations Of Structural b 2 Mainly Beta 21 Architectures, 244 Folds, 1290 Superfamilies, 124032 Domains
domains on millions of protein sequences available in public databases. This b 3 Alpha Beta 14 Architectures, 634 Folds, 2337 Superfamilies, 262275 Domains
allows us to include additional annotations to the CATH-Gene3D database such as > 4 Few Secondary Structures 1 Architectures, 108 Folds, 181 Superfamilies, 5716 Domains
fu nd:iona' infDrmation and acﬁve Site resid ues. 4 6 Special 2 Architectures, 82 Folds, 790 Superfamilies, 4427 Domains
GOEMEIU VET
« Goto GeneldD + Download Gene3D Data
« Compare Genomes » Learn how GenelD is created Protein Sequences 82 665 384
If you have any questions, comments or suggestions please get in touch via _ o
CATH Domain Predictions 151,013,797

Twitter, ask a question in our online forum or visit our support page.




CATH - vyzkousejte

- podivejte se jaké Cislo ,,nadrodiny” (superfamily) vas protein — hledani pomoci zkratky (nebo ID)

- podivejte se do jaké skupiny patri vas protein — hledani ve ,stromé” - browse

CATH Superfamily 1.20.1440.230

NQO1:

NADH-ubiquinone oxidoreductase 51kDa subunit, iron-sulphur binding domain

B up-down Bundle de novo design (two linked rop () NADH-ubiquinone
A proteins) oxidoreductase 51kDa subunit, iron-
sulphur binding domain
1.20.1440
CATH ID 1.20 ——
Go to Superfamil
Topologies 104 CATH ID 1.20.1440
Superfamilies 788 Superfamilies 33 CATHID 1.20.1440.230
Domains 29676 Domains 253 — -
Example Domain 2ynzCO1 [PDB; )
3 4 o Example Domain 2qsbA00 [PDB] Example Domain 3i9v104 [PDB]




Proteiny terciarni struktura

- kombinace sekundarnich struktur — trojrozmérna konformace

- nekovalentni interakce mezi vzdalenymi atomy - proteinové domény — typické motivy




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

Sekvencni motivy, signalni peptidy, mista posttranslacnich modifikaci ..

o Databaze znamych m
NCBI/CDD

SMART s D D

‘em

Domains and repeats

EMBL/InterPro A —
Pfa m We found 6 Pfam-A matches to your search sequence (all significant)
—| Sl BAH  BAH (s DNAumerhylace m




Pfam (byvala databaze zndmych motivd - &isla PF...)

.
...
e e
.t

P‘Q m HOME | SEARCH | BROWSE | FTP | HELP | ABOUT EMBL-EB] &

Pfam data and new releases are available through InterPro

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

Pfam 36.0 (20 795 entries, 659 clans)

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

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



InterPro

Q InterPro

Classification of protein families

» Search » Browse » Results Release notes Download Help

Classification of protein families

InterPro provides functional analysis of proteins by classifying them into families and predicting domains and important sites. To classify proteins

&3 Conserved o
um Ss%we Domains me = ' in this way, InterPro uses predictive models, known as signatures, provided by several different databases (referred to as member databases)
CATH-Gene3D @ = CbDe z HAMAP® @ NCBIFAM® = that make up the InterPro consortium. We combine protein signatures from these member databases into a single searchable resource,
439 e 2025-01 30 capitalising on their individual strengths to produce a powerful integrated database and diagnostic tool.
7k entries 20k entries 2k entries 34k entries
A InterPro 108.0 If you use InterPro and/or Pfam, please cite our latest publications:
29 January 2026 . B
Blum M, Andreeva A, Florentino LC, Chuguransky SR, Grego T, Hobbs E, Pinto BL, Orr A, Paysan-Lafosse T, Ponamareva I, Salazar GA,
@ Bordin N, Bork P, Bridge A, Colwell L, Gough J, Haft DH, Letunic I, Llinares-Lépez F, Marchler-Bauer A, Meng-Papaxanthos L, Mi H, Natale
PANTHER P‘“ m p,'m DA, Orengo CA, Pandurangan AP, Piovesan D, Rivoire C, Sigrist CJA, Thanki N, Thibaud-Nissen F, Thomas PD, Tosatto SCE, Wu CH, Bateman
Clansificason Sysem
A,
PANTHER® @ Pfame PIRSF@ =z PRINTS @ =z . ipe e .
oE =T o =" = InterPro: the protein sequence classification resource in 2025
16k entries 27k entries 3k entries 2k entries Nucleic Acids Research. 2025, doi: 10.1093/nar/gkael082
p e p@ Paysan-Lafosse T, Andreeva A, Blum M, Chuguransky SR, Grego T, Pinto BL, Salazar GA, Bileschi ML, Llinares-Lépez F, Meng-Papaxanthos L,
— I — N SFLD & m Colwell L3, Grishin NV, Schaeffer RD, Clementel D, Tosatto SCE, Sonnhammer E, Wood V, Bateman A.
PROSITE @z PROSITE or CEmEEmmmmim e The Pfam protein families database: embracing AI/ML
profiles patterns SFLDe SMART® = Nucleic Acids Research. 2025, doi: 10.1093/nar/gkae997 2
2025_01 2025_01 4 9.0
1k entries 1k entries 303 entries 1k entries
Search by sequence Search by text Search by Domain Architecture

SUPERFAMILY® =

175
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Hledani znamych motivu-CD (neay

Resources ¥/ How To (&) jostovap My NCBI Sign Out

Conserved Conserved Domains V| [p15559 | X |m
Domains Advanced Help

e S S CDD
i — =l =0} 4
e — ] el Pl = The Conserved Domain Database is a resource for the annotation of functional units in proteins. Its collection of domain

Conserved Domains and Protein Classification COVERWVIEW SEAF{CH HELF NEWS FTP PUBLICATIONS DISCOVER

How to use CDD: examples

This page provides quick start guides for some common types of searches.
The CDD Help document provides detailed descriptions of the database content, search system, and display formats.
Once records of interest are retrieved, follow Entrez's "Links" to discover associations among previously disparate data.

Identify the putative function of a protein sequence.

Identify a protein's classification based on domain architecture.

Identify the specific amino acids in a protein sequence that are putatively involved in functions such as binding or catalysis, as mapped from conserved domain annotations to the query sequence.
* View a protein query sequence embedded within the multiple sequence alignment of a domain model.
* Interactively view the 3D structure of a conserved domain.

* Find other proteins with similar domain architecture.

* Interactively view the phylogenetic sequence tree for a conserved domain model of interest, with or without a query sequence embedded.
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m National Library of Medicine

National Center for Biotechnology Information

CD-Search > Navigate results Structure Home 3D Macromolecular Structures CDART Help
n near the bottom-right of your screen to let us know about Conserved domains on
previous user interface will be available here for a short pe Precomputed. cdd.v.3.21
[lcll1llcl|SEQMDs5_249bcsfedaec666c9ifefes29d3f89ail Database: CDSEARCH/cdd
CD-Search E-value cut off: 0.01

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

Composition-based adjustment: yes Refine parameters

. .. . . 3 . and search again
# Enter Query Find similar domain architectures [4 Lowseomplectyjbitecio
Enter accession, Gl or FASTA sequence @: Protein classification: NAD(P)H-dependent oxidoreductase (ArchiD 10006206)
| MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVV NAD(P)H-dependent oxidoreductase which catalyzes the reduction or oxidation of a substrate coupled to the oxidation or reduction, respectively, of a
ESDLYAMNFNPIISRKDITGKL - . . . .
KDPANFQYPAESVL AYKEGHL SPDIVAEQKKL EAADLVIE nicotinamide adenine dinucleotide cofactor NAD(P)H or NAD(P)+
QFPLOWFGVPAILKGWFERV ,
FIGEFAYTYAAMYDKGPFRSKKAVL SITTGGSGSMYSLQG Attributes:
IHGDMNVILWPIQSGILHFC
GFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPL ( . ) . . ) ) ] i ( ) )
YFAPSSLFDLNFOAGFLMK \PubMed. 253?2605I?568029, EC: 1.6.99.1.--- [Gene Ontology: G0:0009055|G0:0050136|G0:0008753|G0:00101 81] CATH: 3.40.50.360 | SCOP: 300121?,
KEVQDEEKNKKFGLSVGHHLGKSIPTDNQIKARK
Viewing Concise = H-zoom H( ] L] D Hide features [Download the graphic summary]
.. . 4 % & 0 0 oy 0 0 W 2 _ u 2 2
Query
Specific hits MdaB
y Superfamily arch. M a B
4 [ ]
BN (e
-
Name Accession Description Interval E-value

Putative NADPH-quinone reductase (modulator of drug activity B) [General
function prediction only]

5216 4.97x10701

C0G2249
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SMART MODE: o o)
X | Search SMART |
NORMAL A rchitecture Sl luliia
R GENOMIC Research
Letunic et al. (2017) Nucleic Acids Res doi: 10 1093 nangkx922 T OO'

Latunic et al. (2020) Nucleic Acids Res doi: 10.1092/narigkaa®37

HOME SETUP FAQ ABOUT GLOSSARY
Select your default SMART mode

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

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

o easily identify the mode you're in.

Normal mode

SMART MODE: Simple 'SMART MODE: . Simple
NORA Maodular Modular
ngoulc Architecture gg:‘o.-Al'é Architecture

Research | i REFTEERS
Tool Tool

ick on the images above to select your default mode.

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

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

é Simple
§ Modular
: _ Architecture
R I E
Schultz st al. (1998) Proc. Natl. Acad. Sci USA 95, 58575864 ?::I"":h

Letunigetab=tm004) Nucleic Acids Res 32, D142- D144
HOME SETUP rAQ ABOUT GLOSSARY WHAT'S NEW FEEDBACK
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® Domains ¥ Settings @ Help~

~ Sequence analysis

Normal mode Vl Search SMART

Architecture analysis ‘

You may use either an Uniprot or Ensembl protein identifier or the
protein sequence itself to perform the SMART analysis service.

Sequence ID or ACC Examples: @ @

Protein sequence Examples: @ ©

paste your seguence here...

‘ Z Sequence SMART X Reset

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

[ Outlier homologues and homologues of known structure

[J pfam domains
[ signal peptides

[ internal repeats

You can search for proteins with combinations of specific domains in
different species or taxonomic classes.

Domain selection examples: @ B

GO terms query Examples: @ B

Taxonomic selection

;:. Architecture query X Reset

You can input the domains directly into "Domain selection™ box, or use
"GO terms query" to get a list of domains. If you wish to restrict your
domain architecture query to a particular species or taxonomic class,
start typing its name in the "Taxonomic selection” box, and select a
match from the popup list.



Hledani znamych motivu-SMART

ol T

. g T Y SMART MODE: S impl e '|
SETUP FAQ ABOUT GLOSSARY WHATS NEW FEEDBACK keywords... Search SMART

Domains within Homo sapiens protein NQO1_HUMAN (P15559)

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

|\I| |E| |Z|| Introns || SAVE | ‘ |A\temalive representations: 1/2 | << [ >> ||
a
ed
i
0 100 ‘200

Information Architecture Interactions Pathways PTMs Orthology

Length 274 aa

Source UniProt
database

NQO1_HUMAN, 9606 ENSP00000319788, P15559, ENSP00000319788.5, ENSP00000319788, B2ZR5Y8, BADNMT7, B7ZAD1, Q86UK1, H3BNV2_HUMAN, H3BNV2, KTBKZ6_PANTR, KTBKZG, A0AZI2YI80_GORGO,

Identifiers ,n212v180, AOAZJ8Q3VT_PANTR, AUAZJ8Q3V7, H2QBF4 PANTR, H2QBF4, G3QLB9_GORGO, G3QLEY

Source ENSG00000181019
gene

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

Domains within Homo sapiens protein NQO1_HUMAN (P15559)

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

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

o

ed

100 200

Information Architecture Interactions Pathways ‘ PTMs ‘ Orthology

Posttranslational modifications

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

There are 19 PTMs annotated in this protein:

PTM Count
@ Ubiquitination 14

#&  Acetylation 3

[l Phosphorylation 2

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

S
}.\GGCX
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# EMBL-EBI %, Services 3 2arc & Training @ Aboutus  EMBL-EBI

P InterPro

Classification of protein families

+ Search * Browse * Results Release notes Download + Help + About Contact us

InterPro provides functional analysis of proteins by classifying them inta families and predicting domains and important sites. To classify proteins

, Classification of protein families

' in this way, InterPro uses predictive models, known as signatures, provided by several different databases (referred to as member databazes)
that make up the InterPro consortium. We combine protein signatures from these member databases into a single searchable resource,
capitalising on their individual strengths to produce a powerful integrated database and diagnostic tool.

v Citi
-~ ntorPra 880 C|t! ng InterPro _ . .
- 28 January 2024 Tf you find InterPro useful, please cite the reference that describes this work:

Paysan-Lafosse T, Blum M, Chuguransky 5, Grego T, Finto BL, Salazar GA, Bileschi ML, Bork P, Bridge A, Colwell L, Gough 1, Haft DH, Letunic
L Marchler-Bauer A, Mi H, Natale DA, Orengo CA, Pandurangan AP, Rivoire C, Sigrist CJA, Sillitoe L Thanki M, Thomas PD, Tosatte SCE, Wu
CH, Bateman A. InterPro in 2022. Nucleic Acids Research, Nov 2022, (doi: 10.1093/nar/gkac993)

Search by seguence Search by text Search by Domain Architecture

Sequence, in FASTA format

Choose file Example protein sequence

» Advanced options
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’) InterPro Classification of protein families

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

Protein family membership
None predicted

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

1 1 ] [ | 1 1 u
20 40 =] B0 100 120 140 160 180

4y 274

« Domain
IPRO03680
PFO2525
+ Homologous Superfamily =
Flavodoxin_fold T
G3DSA3.4050360
5-211 ssFs221g

* Unintegrated

- 305454050 505700029
. ——— preaczes




Prakticka ukazka

- otevrete si soubor/stranku s vasi sekvenci

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

- porovnejte vystupy z jednotlivych programu




Hledani signalnich peptidu

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

@ D mMRNA

R Signal recognition particle (SRP)
vloosome binds to the signal peptide as it
emerges from the ribosome.
S'\%v\O\\ ?Lp'\"\dk.

5“3"‘“\ veCoanirion
?ow*'\c,\e_ (:

—2

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

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

ER lumen
(in¥evior)

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

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

DTU Health Tech

Research

Publications

Education Collaboration  Services and Products News  About
SIEHIAN U 13 UGSTU UG LGS IULIIEL PIULEN IGHEUGES LIVUEL Wit @ LULIUIUUNE! TGHUUHT TISIU 10 3UULLUIEU PICUILLIUIL
Behind the Paper: Check out the blog post about the SignalP 6.0 publication in the Nature Portfolio Bioengineering Community.
History paper: Click here to read "A Brief History_of Protein Sorting Prediction”, The Protein Journal, 2019
Eukaryotic proteins: Remember, the presence or absence of a signal peptide is not the whole story about the localization of a protein! If
you want to find out more about the sorting of your eukaryotic proteins, try the protein subcellular localization predictor Deeploc. You

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

Submission Instructions Data Article abstract FAQ Version history Portable Downloads

Submit data '

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

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

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

ARK| ®
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SignalP

Prediction: Signal Peplide (Sec/SPI)

Proteintype  Other

sequence
SignalP 6.0 prediction: NP_000894.1_NAD_P_H_dehydrogenase__quinone__1_isoform_a_ Homo_sapiens_ 1
1 FTTTTT TI T T T T I T T T T T T I T Ty T I T T T T T T T I T T T T T T I T T T T rI T I T --- OTHER
0.8 -
0.6 -
z
=
2 041
S 0.
&
0.2
0.0
0000000000000000000000000000000000000000000000000000000000000000000000
MVGRRALIVLAHSERTSFNYAMKEAAAAALKKKGWEVVESDLYAMNFNPIISRKDITGKLKDPANFQYPA
0 10 20 30 2 50 60 '
Protein sequence

protein nema signalni peptid

pos. 20 and 21

Li TAT signal peptide (Tat/SPI) TAT Lipoprotein signal Pili
Likeiood  0.0002  0.9592 0002 00001 0.0001 00001
Download: PG EPS f Tbuiar
SignalP 6.0 prediction: Sequence
1.0+ o B
\ —— Sec/SPIn
\ —— Sec/SPlh
081 \ Sec/SPl ¢
\ ---Cs
0.6 4 \
z \
H { |
2 04 |
S 0.
& | n
\ i
0.2 - | 3
0.0 4 — !
HHHHHHHH 00000000000000000000000000000000000000000000000000
GLISSVCCVFAQTDENRCLKANAKSCGECIQAGPNCGWCTNSTFLQEGMPTSARCDDLEAL
0 10 20 30 40 50 60 70
Protein sequence

protein MA signdlni peptid
(s urcitou pravdépodobnosti)
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) S imple
SMART MODE: M odular
\ ] A : NORMAL A rchitecture
i e v il 3, Ty . GENOMIC R esearch [
Schuliz et al. (1008) Proc. Natl. Acsd. Soi. USA 95, 5257-5264 T OOI
Letunic et al. (2014) Nucleic Acids Res doi: 10.1083/nangkud4d
HOME SETUP FAQ ABOUT GLOSSARY WHAT'S NEW  FEEDBACK

0 '100 '200 '300 '400 '500
‘You may use either a Uniprot/Ensembl sequence identifier (ID) / accession number (ACC) or the protein sequence itself to perform the SMART a
service.
<
Sequence ID or ACC (
Architecture
[ E #1,#2
Protein sequence Domain architecture analysis
MVAATVALAMLLLWARACAQQEQDFY DFKAVNIRGELVSLEKYRGSVSLVVIVA
SECGET Display all proteins with similar:
DOHYRALOQLORDLGPHHFNVLAFPCHNOFGOOEPDSNEETESFARRTYSVSFPM
FSEIRV
TETGAHPAFKYLAQTSCKEETWHEWKYLVARDGKVVGANDETVSVEEVREQITA + Domain organisation: Proteins having all the domains as the query in the same order. Additional domains are allowed.
]Lﬂggrlm + Domain composition: Proteins with the same domain composition have at least one copy of each of domains of the query
1, %2

| Sequence SMART || Reset |
HMMER searches of the SMART database occur by default. You may also find: The SMART diagram above represents a summary of the results shown below. Domains with scores less significant than establist

the priority for display is given by SMART > PFAM > PROSPERO repeats > Signal peptide > Transmembrane > Coiled coil > |
[ outlier h I and h logues of known structure the right side table below.
W] PFAM domains

sl V] signal peptides . . . .
[ internal repeats Confidently predicted domains, repeats, motifs and features:
Name Start a End E-value
signal peptide 1 18 N/A A

Pfam:UDPGT 19 523 Se-64




Prakticka ukazka

-podivejte se, jestli vas protein obsahuje signalni peptid

- pokud nemate, muzete se podivat jak to vypada se sekvenci 060656




_Proteinova bioinformatika Il

Vyhledavani AMK sekvenci

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

Analyza hydrofobnich segmentti, transmembranovych usekd

Predikce funkce, hledani znamych motivl a signalnich peptidl

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



Predikce transmembranovych Useku

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

Ve
S) 1 ;—d/ f
=

\\\\“\\\M = ”)1/)1/)

f

'\uuum o= n(g(‘;;(;@,?;

CYTOPLA




Predikce transmembranovych Useku

PrOfII - Hyd r01 Window size: 21 caie output for user_sequence Window size: 9 teut for user_sequence

2 T T T T -
L3 ' ' Hphob. / Kyte & Doolittle — : _— Hphob. /Kyte & Doolittle

o LA ke

ProtScale

ProtScale [Reference / Documentation] 0.5

An amino acid scale is defined by a nur : ‘ :
but many other scales exist which are bz (O] SR T L SEEEE FPRY T-RPPRETPRRPRRS SRR SEPRISERE FY S R N AR, Al o e

[ LW I -

@
Enter a UniProtKB/Swiss-Prot or UniProt O :
\ | Y05t ; o

Or you can paste your own sequence in

Hphob. / Chothia :
Ratio hetero end/side 1.5 + ] 4
Average flexibility : 2.5 L : : ' |

beta-sheet / Chou & Fasman : . :
alpha-helix / Deleage & Roux -2 L L L L 1 3 i L L L L
beta-turn / Deleage & Roux 50 100 150 200 250 - o~ A —~——— —~—

alpha-helix / Levitt 1t
Position

beta-turn / Levitt — rorai pela-sciana
Intiparallel beta-strand O parallel beta-strand
A.A. composition O n.a. comp. in Swiss-Prot

O0O00O0OC0O0O0

Relative mutability

Window sizes v| <= W|ndOW Size: 19 (21)
Relative weight of the window edges compared to the window center (in %):

Weight variation model (if the relative weight at the edges is < 100%): @ linear O exponential

Do you want to normalize the scale from0to 1? O yes ® no

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




Predikce transmembranovych Useku

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

15 : "

P WEXPAS ; Hphob. / Kyte & Doollttle : Home | Contact
é!] omaied - : 3 :

1+ UOURURURPRTRUN & | OSRRRETUREN | S TPPURRE SUS
ProtScale ProtScale output for user seguence

: 2 T T

ProtScale [Reference / Documentation] 0.5 pri et ' ﬂ [ [ 1 'Hphob. - Kyte & Doclittle
An amino acid scale is defined by a nur ﬁ‘ Hl cales,
but many other scales exist which are bz 0 F 1.5F ' ‘”i' { :
Enter a UniProtKB/Swiss-Prot or UniProt O A
‘ wl 0.5 1 - 1 A J
Or you can paste your own sequence in J I'Wﬂ

-1 B 8.5 |J ‘ 'Jrv I 7

Hphob. / Chothia \ L’“f I

O Ratic hetero end/side 1.5 + o a 1 ] J n
O average flexibility : % |.u I\ 1 / L
O peta-sheet / Chou & Fasman : . S “ {"II \I'. | | l ’ l |
O alpha-helix / Deleage & Roux -2 L L L L -8.3 ! ”r'lli '|.|' | || 7 |' LI
O peta-turn / Deleage & Roux 50 100 150 20 ‘F } l] | /'1] \ I L ﬂ‘f \
O a ~helix / Lewvi
O biil:tiri / Leiitttt o wular pela-sciaoa Position -1 Iﬁ | / nl '“ i A
O Intiparallel beta-strand O parallel beta-strand J IJ L U W wu
O a.a. composition O n.a. comp. in Swiss-Prot 1.5 fl
O Relative mutability . . I . [ [ | | | | —
Wincow sizes v ————  Window size: 19 (21) | f
Relative weight of the window e v v Y “ s . Ter I I [ I 7
weight variation model (e e OStatecné velkeé ,,okno”, které pojme

Do you want to normalize the sc

dostatek aminokyselin pro prtichod e:s - o - P = 200

If you need more information ab
Fosition

membranou v podobé helixu




TMHMM

Desaturasa AM158251 (liSaj tabdkovy)

TMHMM result

HELP with output formats

# WEBSEQUENCE Length: 274
# WEBSEQUENCE Number of predicted TMHs:

# WEBSEQUENCE Exp number of AAs in TMHs:

# WEBSEQUENCE Exp number, first 6@ AAs:
# WEBSEQUENCE Total prob of N-in:
WEBSEQUENCE TMHMM2 .0 outside

5]
0.20324
5]
0.04315
1 274

TMHMM posterior probabilities for WEBSEQUENCE

1.2

0B r

06

probability

02 r

50

transmembrane

100 180 200 250

outside

inside

TMHMM result
HELP with output formats D t |. d k ’ S CD
¢ weaszr: 1 MHMM result
# WEBSEQUE
# WEBSEQUE
# WEBSEQUE
# WEBSEQUE # NP_@@5854.3 Length: 359
+ WEBSEQUE & np §@5@54.3 Number of predicted TMHs: 4
WEBSEQUENC .
weBSEQuEnc # NP_005854.3 Exp number of AAs in TMHs: 184.541398
WEBSEQUENC # NP_@85854.3 Exp number, first 6@ AAs: @.83484
gggggggg # NP_BRS5@54.3 Total prob of M-in: @.75464
wEpazoomnc IP_085054.3 TMHMMZ . @ inside 1 70
weBsEquenc NP_8085054. 3 TMHMMZ . @ TMhalix 71 93
WEBSEQUENC NP_@85054.3 TMHMMZ . @ outside 94 97
WEBSEQUENC -
tEpesouEnG IP_005054.3 TMHMMZ . @ Thhelix 98 128
weBsEouENc NP_005054.3 TMHMMZ . @ inside 121 216
NP_@85054.3 TMHMMZ . @ TMhelix 217 239
NP_@85054.3 TMHMMZ . @ outside 248 248
NP_@85054.3 TMHMMZ . @ TMhelix 249 271
12 np_p@sesa.3 TMHMM2 . @ inside 272 359
1 . wpegs
TMHMM posterior probabilities for NP,05054.3
= 08 1.2 - r - : - : -
2 e I ) I
5 1t
&
04
0.8
02
£ | -
" R | o
° g o8 \ |||
a | ! | I
04 a
IJIIL... b ‘\ ﬂ“ ‘ ‘. f .[|||||“.!|'1‘ Il
[y
50 100 150 200 250 300 350
transmembrane inside outside




Phobius prediction

Phobius prediction

Phobius

Prediction of UNNAMED
Prediction of NP_005054.3
ID  UNNAMED -
wolm 5. FT  TOPO_DOM 1 33 CYTOPLASI
_‘;:*' % FT  TRANSMEM 34 54 ID  NP_es5e54.3
=) RS FT  TOPO_DOM 55 65 NON CyTop| FT  TOPO_DOM 1 71 CYTOPLASMIC.
v (:P » = FT  TRANSMEM 66 88 FT  TRANSHEN 72 23
o WP S ET  TOPO DOM 29 ag cyTopLasi FT TOPO_DOM 04 124 MOM CYTOPLASMIC.
6’/ q,é"' A combined transmesr  TranzHEM 186 118 FT  TRANSMEM a5 123
95 gov FT  ToPO DOM 119 138 NOM cyToe FT  TOPODOM 124 221 CYTOPLASMIC.
FT  TRANSMEM 181 202 FT  TRANSHEM 222 239
£T  ToPo DoM 283 213 cvTopLagy F1 TOPO_DOM 248 258 NON CYTOPLASMIC.
N oTew ne o TR m e
FT  TOPO_DOM 235 344 NON CYTOPI Lo qoicic ome a1
' FT  TOPO_DOM 382 312 MOM CYTOPLASMIC.
FT  TRANSMEM 313 334
Normal  Consir Phobius posterior T TOPO_DOM 335 359 CYTOPLASMIC.
prediction predic 1 Y
T T T

Normal prediction

Paste your protein sequence here in Fasta format:

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

O Short
O Long without Graphics
® Long with Graphics

| Odeslat || Resetovat ‘

Posterior label probability

o]

tranzsmenbrane

100

150
cytoplasmic =

The probability data used in the plot 15 found here. and the

Posterior label probability

50
tranzmenbrane

Phobius posterior probabilities for NP_0O5054.3

150
cytoplasmic = non

200

cytoplasmic == szignal peptide =—

250

300

350




Predikce transmembranovych useku (SCD

TMHMM result

Phobius prediction

# NP_B05854.3 Length: 359

# NP_005054.3 Number of predicted TMHs: 4 Prediction of NP 0050543
# NP_205854.3 Exp number of AAs in TMHs: 184,5419%3 -
# NP_205854.3 Exp number, first 60 AAs: @.083484 ID NP BE5@54.3
# NP_805854.3 Total prob of MN-in: ©.75464 FT TOE[]_DDM 1 71 CYTOPLASMIC.
NP_@85e54.3 TMHMMZ . @ inside 1 7 FT  TRANSMEM 72 93
NP @85854.3 TMHMMZ . & THMhelix 71 93 FT TOPO_DOM a4 1684 NOM CYTOPLASMIC.
NP_@B5054.3 THHMMZ . B outside 91 97 g lg{;gsggm 122 ;;i CTOPLASITC
NP_805054.3 THHM2. @ Thhelix 98 120 fr o TReNEMEM 22 2mg
NP_885854.3 TMHMMZ . @ inside 121 21e FT  TOPO_DOM 248 258 NON CYTOPLASMIC.
NP_885e54.3 TMHMM2 . @ TMhelix 217 239 FT  TRANSMEM 251 273
NP_@@5854.3 TMHMMZ . @ outside 248 243 FT  TOPD_DOM 274 284 CYTOPLASHMIC.
NP_885854.3 TMHMMZ. @ TMhelix 249 271 g Igﬁgsgm ;zz 2?2 HON CYTOPLASHIC
NP_885e54.3 TMHMM2 . @ inside 272 359 ET TRANSMEM 313 334
FT TOPO DOM 335 359 CYTOPLASHMIC.
. e I
TMHMM posterior probabilities for NP,05054.3
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& Submit B Manual ~ ? About X Standalone =Mylobs | Job ID Q

Submission form

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

Job Name

Provide a job name (optional)
Sequences

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

Or upload a file:

Zvolit soubor | Nevybran zadny soubor
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¥ Submit B Manual ~ ? About & Standalone =Mylobs | Job ID Q

Guwerseucwres.

Results for job 92e87f663074d81d642456ea6e9d63ab

Summary 1D
Download results
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CCTOP prediction
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Predicted topelogies and predicted AG values:
== Agice = Duisida Th-halin [IN-=C0IT) TH=-halin [OUIT-=1M) -Slg"nlr.nmdn
TOPCONS | 1 1 e
OCTOPUS 1 I I —
Philius — = L T
PolyPhobius » ™
SCAMP| 1 u I —
SPOCTOPUS 1 T — —
New query Results PDB-homology | ***Mo homologous TM proteins detected™*
Batch WSDL APL SL.blTlitTtE'_j:. 2020-03-27 18:40:32 UTC 17
Status: Finished
D fond Waiting time: 0 sec 15
TR Running Time: 5 mins New query 13
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h 9
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PROTTER-obrazek!

-pracuje s daty z UniProt

(nepodita sam)

mO_I_I_ER version 1.0 | help | manual | Wollscheid Lab

Welcome to Protter — the open-source tool for visualization of proteoforms and interactive integration of annotated
and predicted sequence features together with experimental proteomic evidence!
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please enter a UniProt protein accession:

@ protein
||

by accession

¢ load example

+ submit

or, alternatively you can

= enter a list of proteins

It file
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PROTTER-obrazek!

by accession please enter a UniProt protein accession: enter a custom protein sequence or multiple sequences in FASTA format:
e ‘ DKEGPSPKVEYVWRNIILMSLLHL CALY GITLIPTCKEY TWL WGVEYYFVSAL GITAGAH
v submit | ¢ load example by sequence RLWSHRSYKARLPLRLFLIIANTMAFQNDVYEWARDHRAHHKFSETHADPHNSRRGFFFS
HVGWLLVRKHPAVKEKGSTLDLSDLEAEKLVMFQRRYYKPGLLMMCFILPTLVPWYFWGE
or, alternatively you can: TFONSVFVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNISPRENILVSLGAVGEGFHNY
; : HHSFPYDYSASEYRWHINFTTFFIDCMAALGLAYDRKKVSKAAILARIKRTGDGNYKSG
5 enter a list of proteins
= load a proteomics result file \ v submit \ v load example & load FASTA file
o refresh B export @ share = open in UniProt o refresh ® export @ share = open in UniProt
M PTMs
- Lumenal Gy ) variants
y=l

disulfide bonds
@ signal peptide
N-term: UniProt
TMRs: UniProt

W N-glyco motif
© signal peptide
N-term: Phobius
TMRs: Phobius

Cytoplasmic




Predikce transmembranovych Useku
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Prakticka ukazka

- otevrete si soubor/stranku s vasi sekvenci

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

- pokud nemate TM Usek, muzete se podivat opét na sekvenci 060656




_Proteinova bioinformatika®

Vyhledavani AMK sekvenci

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

Analyza hydrofobnich segment(, transmembranovych useku

Predikce sekundarni struktury —— Hledani znamych motiv(i

3D-struktura, vizualizace

Vyhledani a porovnani podobnych sekvenci

Evolucni pribuznost sekvenci



Hledani podobnosti

Podobnost (similarity) x homologie

BLAST: Basic Local Alignment and Search Tool

Hleda podobné sekvence z vybranych databaze pomoci kratkych ,slov” (sekvenci vytvorenych ze
zadané sekvence), s vyuzitim ,substitucni matice”, ktera udava miru dilezitosti rozdilnych
aminokyselin v zadané sekvenci a vyhledané sekvenci

,Leucin je podobnéjsi Isoleucinu nez Histidinu“

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



NCB| / B LASTp http://blast.ncbi.nim.nih.gov/Blast.cgi

jostovap My NCBI Sign Out

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

Home Recent Results Saved Strategies Help

BLAST

Basic Local Alighment Search Tool

BLAST finds relglons of similarity between biological sequences. The program A new version of the BLAST RNA-seq mapping tool is now available.
compares nucleotide or protein sequences to sequence databases and -00- .
P p q q Sl Mon, 27 Feb 2017 14:00:00 EST B More BLAST news...

Magic-BLAST 1.2.0 released

calculates the statistical significance.

Web BLAST

BLAST Genomes

Enter organism common name, scientific name, or tax id

Mouse



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

http://www.youtube.com/watchBLAST

NCBI/BLASTp

Home  Recent Results  Saved Strategies  Help

—. BLAST®
-

’NCB”BLAsﬂblastpsme standard Protein BLAST

blastn blastp blastx thlastn thlastx
Resetpage Bookmark

= Enter accession number(s), gi(s) or FASTA sequence(s) "~~~

?‘EARR_ILIVLBHSEKI SEFNYAMKERRVERTLKKRGWEVLESDLYAMNENEIISENDITGELEDSENFQ
ESSLAHKEGRLS PDIVAEHKKLER R DLV IFQFPLOWEFGVEPATLEGWFERVLVAGFAYTYARMYDNGE
= S —
KETLLSITTCESGSMY SLOGVHGIMNVILWPIQSCILRFCGFOQVLEPQLVYSIGHTEEDARMQILES

0r, upload file Prochazet...

Job Title

Enter a deseripiive title for your BLAST search

O Align two or more sequences

Choose Search Set

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

Organism

Optional | | [ Exclude .+
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown.

E:::I:::r [ Models (XMXP) [ unculturedrenvironmental sample sequences

Entrez Query |
Optional

Enter an Entrez query to limit search

Program Selection
Scriian @® blastp (protein-protein BLAST)
O PSLBLAST {Position-Specific lterated BLAST)
O PHI-BLAST (Pattern Hit Inifiated BLAST)

O DELTA-BLAST {Domain Enhanced Lookup Time Accelerated BLAST)
Cpeose s BLAST algorithm

Search using Blastp (protein-protein BLAST)

|:| Show results in a new window

farameters



http://www.youtube.com/watch

NCBI/BLASTp

@ National Library of Medicine s

National Center for Biotechnology Information

BLAST © » blastp suite » RID-XYWC7GZJ016 Home Recent Results Saved Strategies Help
Format Request Status

Formatting options]

Job Title: Protein Sequence

Request ID XYWC7GZJ016

Status Searching

Submitted at Wed Feb 28 12:46:47 2024
Current time Wed Feb 28 12:46:51 2024
Time since submission 00:00:03

This page will be automatically updated in 2 seconds

Na zacatku to ukazuje toto:.....trpélivost




A T _ocservions KRR *omers oo
N C B ‘ B L S p £ hover fo see the title W click to show alignments Show Conserved Domains Alignment Scores <40 W40-50 [O50-80 [Qe0-200 [ ==200 (2]

100 sequences selected @ Putative conserved domains have been detected, click on the image below for detailed results.
National Library of Medicine wors vea. | s - s i i
National Center for Biotechnology Information Spacific hits

superfonilies Membrane—FADS-1 ke super-fomily

BLAST ® » blastp suite » results for RID-ZYHJKTA1013

Distribution of the top 100 Blast Hits on 100 subject sequences

<EditSearch | SaveSearch  Search Summary v o L ey

1 70 140 210 280 350
Job Title NP_005054.3 stearoyl-CoA desaturase [Homo...

RID ZYHJIKTA1013 Search expires on 03-02 19:34 pm Download All +

Program BLASTF @ Citation v

Database 0t See details ¥ Type common name, binomial, taxid or group name

Query ID lcl|Query_51026 + Add organism

Description NP_005054.3 stearoyl-CoA desaturase [Homo sapiens] Percent Identity E value Query Coverage

Molecule type amino acid to to to

Query Length 359

Other reports  Distance tree of results Multiple alignment MSA viewer @ m

. : x|
| Compare these results against the new Clustered nr database @ BLAST
L n A II"\ 2\ / J
UUNdAZLy
Graphic Summary Alignments Taxonomy E-Value (expecta ncyﬁ I
Sequences producing significant alighments Download ™ Select columns > Sho e
select all 100 sequences selected GenPept Graphics Distance tree of resguits  Miltiple alignfhent MSA Viewel
- N Max | Total Query E Per. A
] I S tific N -
=SSl CIENENAME | o ore Score Cover] value | ldent | L Accession
- v v - v
stearoyl-CoA desaturase [Homo sapiens] Homo sapiens 748 748 100%) 0.0 100.00% 3 NP 005054 3
stearoyl-CoA desaturase [Homo sapiens] Homao sapiens T4T 74T 100%) 0.0 99 72% 3 AADZ2O870.1
stearoyl-CoA desaturase variant [Homo sapiens] Homo sapiens 746 746 100%) 0.0 99 72% 3 EADS2219 1
stearoyl-CoA desaturase varant [Homo sapiens] Homo sapiens T44  T44  100%) 0.0 09 72% 3 EADSG582 1




Ve V

oro DU-3: , vétsi vystfizek” = informativn

5) Bylo nalezeno 100 a vice sekvenci

(D«
WK

I 0 Your search is limited to records that include: human (taxid:9606)

Job Title sp|014936|CSKP_HUMAN Peripheral plasma membrane...  Filter Results
RID IDJSOYBE013 Search expires on 10-1300:19 am Download All v
Organism only fop 20 will appear exclude
Program BLASTP @  Citation v e ! D
Type common name, binomial, taxid or group name
Database refseq_select_prot  See details v ‘ " ' o i ‘
+ Add organism
Query ID lel|Query_97247
Description sp|014936|CSKP_HUMAN Peripheral plasma membrane Percent Identity E value Query Coverage
Molecule type amino acid [ | to | ‘ l to ‘ ‘ to

Query Length 926

Other reports  Distance tree of results Multiple alignment MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ™~ Select columns ~  Show o
select all 100 sequences selected GenPept Graphics Distance tree of results  Mulliple alionment MSA Viewer

— AR -

- - pe - - -

peripheral plasma membrane protein CASK isoform 4 [Homo sapiens] Homeg sapiens 1938 1938 100% 00 10000% 926 MNP_001354650.1
55 kDa erythrocyle membrane protein isoform 1 [Homo sapiens] Homo sapiens 524 524 49% 1e-178 545T% 466 NP_002477.1
MAGUK p55 subfamily member 2 iseform 3 [Homo saplens] Home sapiens 423 423 63% 5e-138 4020% 552 NP 00535654
pratein PALS2 [Home sapiens] Homo sapiens 407 407  62% de-132 38.96% 540 NP_001289966.1
calcium/calmodulin-dependent protein kinase type |l subunit delta isoform 11 [Homao sapiens] Homo sapiens 293 293 32%  Te-89  47.3%% 533 NP_001 0.1
MAGUK p55 subfamily member 3 isoform 1 [Homo sapiens] Homo sapiens 297 291 60% 2e-87 29.79% 585 NP_0D1
MAGUK p55 subfamily member 7 [Home sapiers] Homa sapiens 268 288 B0% 1e-B6  32.84% 576 NP_0013050991
calcium/calmedulin-depandent protein kinase type |l subunit alpha iseform 1 [Home sapiens) Hame sapiens 284 284 32%  de-B6  46.08%  4B9 NP _05T0E5.2




Descriptions Graphic Summary Taxonomy

Alignmentview| Paimise W | 9 |RE5’t°r€ defaults Dﬂwnlnad R

100 sequences selected 9

X Download v GenPept Graphics ¥ MNext <4 Descriptions

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

Range 1: 1 to 359 GenPept Graphics Related Information
— — Gene - associated gene details
Score Expect Method Identities Positives Gaps i )
748 bits(1931) 0.0  Compositional matrix adjust. 359/359(100%) 359/359(100%) 0/359(0%) Genome Data Viewer - aligned
genomic context
Query 1 MPAHLLOQDDISSSY TTTTTITAPPSRVLQNGGDELETMPLY LEDDIRPDIKDDIYDPTYE ob Identical Proteins - Identical

MPAHLLQDDISSSYTTTTTITAPPSRVLOQNGGDKLETMPLY LEDDIRPDIKDDIYDPTYK

Shjct 1 MPAHLLQDDISSSYTTTTTITAPPSRVLQNGGDKLETMPLYLEDDIRPDIKDDIYDPTYK 68 proteins to NP_005054.3

Query 61  DKEGPSPEVEYWVWRNIILMSLLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGITAGAH 128
DEEGPSPEVEYVWRNITLMS LLHLGALYGITLIPTCKRY TWLWGYFYYFVSALGTTAGAH
Sbjct 61  DKEGPSPRVEYVWRNIILMSLLHLGALYGITLIPTCKFYTWLWGYVFYYFVSALGITAGAH 128

Query 121 RLWSHRSYKARLPLRLFLITANTMAFQNDVYEWARDHRAHHKFSETHADPHNSRRGFFFS 128
RLWSHRSYKARLPLELFLITANTMAFQNDVY EWARDHRAHHK FSETHADPHNSRRGFFFS
Sbjct 121 RLWSHRSYKARLPLRLFLITANTMAFQNDVYEWARDHRAHHKFSETHADPHNSRRGFFFS 188

Query 181 HVGWLLVRKHPAVKEKGSTLDLSDLEAEKLVMFQRRYYKPGLLMMCFILPTLVPWYFWGE 248
HVGWLLVRKHPAVEEKGSTLOLSDLEAEKLVMFORRYYKPGLLMMCFILPTLVPIWYFWGE




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

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

Seubor l:lpravy Format  Zobrazeni MNapovéda
>Homo sapiens
MPAHLLODDISSSYTTTTTITAPPSRVLONGGDKLETMPLY LEDDIRPDIKDDIYDEFTYKDEEGESPEVEYVWRNIILMS

LLHLOALYGITLIPTCKFY THLWGVEYYFVSALGI TAGAHRLWSHRS YKARLPLRLPLI IANTMAFQNDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGSTLD LSDLEAEKLVMPQRRYYKPGL LMMCFT LETLVPWY FWGE
TPONSVFVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNISPRENTLVS LOAVGEGFHNYHHSFEYDY SASEYRWHINET
TPFIDCMAALGLAYDRKKVSKAAT LARTKRTGDONYKSG
>Corilla gorilla gorilla
Descriptions Graphic Summary Alignments Taxonomy MPAHLLQODDISSSYTTTTTITAPPSRVLONGGDKLETTPLY LEDDIRPD IKDDIYDPTYKDKEGPS PKVEYVWRNT TLMS
LLHLOALYGITLIPTCKFY TWLWOVEYYFISALGITAGAHRLWSHRS YKARLPLRLFLI IANTMAFQNDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGSTLD LSDLEAEKLVMPQRRYYKPGL LLMCFI LETLVEWY FWGE
Sequences prﬂ,ducing signiﬁcant alignme“ts ﬁ Download ™ TRONSVFVATF LRYAVVLNATWLVNSAAHLPFGYRPYDKNISPRENI LVS LGAVGEGFHNYHHSFPYDY SASEYRWHINFET
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKS
>Pan troglodytes
(] selectall 5se O e MPAHLLQDDITAPPSRVLONGGDKLETTPLY LEDNIREDIKDD IYDPTYKDKEGESPKVEYVWRNI ILMS
ﬂ‘ FASTA (complele 5| LLHLGALYGITLIPTCKFY THLWGVFYYFVSALGI TAGAHRLWSHRS YKARLPLRLF LT IANTMAFQONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWL LVRKHPAVKEKGSTLDLSDLEAEKLVMFQRRYYKTGL LLMCFI LETLVEWY FWGE
Description FASTA {a li gn e se0 TRFONSVFVATF LRYAVVLNATWLVN SARHLFGYRPYDKNISPRENTI LVS LGAVGEGFHNYHHSFEYDY SASEYRWHINFT
- i TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKSG
| Ge nBank (complet>canelus ferus
MPAHLLQEEISSSYTTTTTITAPPSRVLONGGDKLEKTPLY LEED IRPEMKDD IYDPSYQDKEGPKPKVVYVWRNI ILMG

\/ stearoyl-CoA desaturase [Homo sapiens]

Hit Table (text) LLHLGALYGITLIPTCKFYTFCWVLFYYIISALGI TAGAHRLWSHRS YKARLPLRVFLI IANTMAFQNDVFEWARDHRAH

(7] stearoyl-CoA desaturase [Homo sapiens] _ HKFSETDADPHNSRRGFFF SHVGWL LVRKHPAVKEKGGLLD LSD LKAEKLVMFQRRY YKPGI LLMCFIMPTLVEWY FWGE
— . Ll Takla foean TFQHSLYLATFLRYAVVLNVTWLVNSAAHLY GYRPYDKTINPRENT LVS LGAVCEGFHNYHHSFPYDY SASEYRWHINET
— § ! dump.txt - Poznamkovy blok
(] stearoyl-CoA desaturase variant [Homo sapiens] _| seqdump oznamkovy blol TFFIDCMAALGLAYDRKKVSKAATLAKVKRTGDGS YKSG
- Soubor Upravy Format Zobrazeni MNipovédg >OVis arles|
[7] stearoyl-CoA desaturase variant [Homo sapiens] >g1 113435426 | gb | AAH04579.1| Ngol pr{MPRHLLQEEISSSYTTTTTITAPPSRVLONGGGKLEKTPLYLEEDIRPEMRDDIYDPTYQDKEGPKPKLEYVWRNILLMG
— MAARRAL IVL AHSEKTSFNYAMKEAAVEALKKRGY LLHLGALYGITLIPTCKIYTF LWVLFYYVISALGI TAGVHRLWSHRTYKARLPLRVF LI IANTMAFQNDVFEWSRDHRAH

i i i L SPDIVAEHKKLEAADLVIFQFPLQWFGVPATLKG yxps R TDAD PHNSRRGFFF SHVGWL LVRKHPAVREKGATLD LSDLRAEKL LLCFILPTLVEWYLWGE

Vv acyl-CoA desaturase [Gorilla gorilla gorilla VHGDMNYILWPIQSGLLRFCOFQVL EPQLVYSIGH VMFQRRYYKPGVL

- >gi 1524939198 |ref |xP_005071892.1| F TFQNSLFFATFLRYAVVLNATWLVNSAAHMYGYRPYDKTINPRENTLVS LGAVGEGFHNYHHTFPYDY SASEYRWHINFT
| ] SCDisoform 1 [Pongo abelii) MAVRRALILLAHSERTSFNYAMKEAAVEALKKKGW TFFIDCMAATGLAYDRKKVSKAAVLARMKRTGEESYKSG
— L SPDIVAEQKKLEAADLVIFQFPLHWFGVPATILKG
— - WHGDMNIILWPIQSGILHFCGFOQVLEPQLVY SIGHTPPDARTOQILEGWKKRLETVWDETPLYFWVPSS5LFDLNFQAGFLL KKEVQEEQKKNRFGL SVGHHLGKSIPADSQIKARK
[ ] stearoyl-CoA desaturase [Pongo abelii >g1]227430403 |ref |[NP_001153085.1| NAD(P)H dehydrogenase [quinone] 1 [Sus scrofa]

MAVRKALITLAHSEKTSFNYAMKEAAVEAL KRRGWEVAVSDLYAMNFNPVISRKDITGKLKDPGNFQYPAETALAYKEGR

(7] SCD protein [Homo sapiens] LSPDIVAEQKKVEAADLVIFQFPLQWFGVPAILKGWFERVL IGEFAYTYAAMYDKGPFRNKKAVLSITTGGSGSMYSLAQG

—d e IHGDMNILLWPIQSGTLHFCGFQVLEPQLTYSIGHTPEDARIQILEEWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMEKKQVQDEQKSNKFGL SVGHHLGKSIPTDNOVKARK
>gi|386781783 |ref |NP_001247927.1] NAD(P)H dehydrogenase [quinone] 1 [Macaca mulatta]

acyl-CoA desaturase [Pan troglodytes] MVGKRALIVLAHSERTSFNYAMKEAAVAAL KKKGWEVAESDLYAMNFNPIISRKDITGKLKDPANFQYAAESTLAYKEGR

V - - LSPDIVAEQKKLEAADLVIFQFPLOQWFGVPAILKGWFERVFVGEFAYTLAAMYDKGPFQSKKAVLSITTGGSGSMYSLOG

— IHGDMNVILWPIQSGILHFCGFOQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMEKEVQDEEKNKKFGLSVGHHLGKSIPTDNQIKARK

[ | &ac I-CoA desaturase [Hylobates moloch] =g 1426242583 |ref |XP_004015151.1| PREDICTED: NAD(P)H dehydrogenase [quinone] 1 [owvis aries]
MAVRKALIVLAHSERTSFNYAMKEAATEAL KRKGWEVTVSDLYAMNFNPVISRKDITGKLKDPGNFOYPAETVLAYKEGR

|_| St&aﬂ}‘ﬂ CoA desaturase [HDITIIJ SEDIEHSI LSPDIVAEQKKLEAADLVIFQFPLOQWFGVYPAILKGWFERVLVGEFAYKYAAMYDKGPFRNKKAVLSITTGGSGSMYSLHG

— IHGDMNIILWPIQSGTLHFCGFOQVLEPOLTYSIGHTPEDARVQILEGWKKRLENIWDEMPLYFAPSSLFDLNFOQAGFLMKKEVQDEQKSKKFGL SVGHHLGKSIPMDNOIKATK
o >g1]|30230685|gb|AaP20940.1| NAD(P)H dehydrogenase, quinone 1 [Homo sapiens]

[] acyl-CoA desaturase [Nomascus leucogenys] RRALIVLAHSERTSFNYAMKEAAAAAL KKKGWEVVE SDLYAMNENPIISRKDITGKLKDPANFQYPAESVLAYKEGHLSP
DIVAEQKKLEAADLVIFQFPLOQWFGVPAILKGWFERVF IGEFAYTYAAMYDKGPFRSKKAVL SITTGGSGEMYSLOGIHG
DMNVILWPIQSGILHFCGFQVLEPQLTYSIGHTPADARIQILEGWKKRLENIWDETPLYFAPSSLFDLNFQAGFLMKKEVQDEEKNKKFGL SVGHHLGKSIPTDNGIKARK




NCBI/BLAST-podobné sekvence u jednoho org.

Standard Protein BLAST
blastn blastp\ blastx | tblastn | tblastx |
BLASTP programs search protein databases using a protein query. more...
Enter Query Sequence — - — —

Reset page Bookmark

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

Clear Query subrange &

KDPANF QYPAESVLAYKEGHL SPDIVAEQKKL EAADLVIFQF PLOWF GVPAILKGHF ERV From | | . -
FIGEFAYTYAAMYDKGPFRSKKAVLSITTGGSGSHYSLOGIHGDMNVT LWPTOSGILHFC BLAST results will be displayed
GFQVLEPQLTYSIGHTPADARIQL LEGHKKRLENIWDETPLYFAPSSLFDLNFQAGFLIK To| | i

KEVODE EKNKKF GLSVGHHL GKSTPTDNQIKARK P in a new format by default

3

You can always switch back to the
Or, upload file Nevybran #4dny soubor & Traditional Results page.
Job Title ‘

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

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

1 50 100 150 200 50 274
Choose Search Set T ey, e e e e e e e e e e
Database specific hits S
— + | Reference proteins (refseq_protein)
Organism - : Distribution of the top 7 Blast Hits on 6 subject sequences &
‘Homo sampiens (taxid:9606) Mouse over to see the title, click to show alignments
Enter organism common name, binomial, or tax id. Only Color key for alighment scores
W <40 W 40-50 [ 50-80 [ 80-200 B >=200
Exclude (] Models (XM/XP) [_] Non-redundant RefSeq prot
Optional
1 50 100 150 200 250
Program Selection

Algorithm

@® blastp (protein-protein BLAST)

(O PSI-BLAST (Position-Specific Iterated BLAST)
() PHI.RI AST (Dattarn Hit Initiatad Rl AQT)




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

lign Peptide search ID mapping SPARQL Release 2022_05 | Statistics .;.,ﬁ

How to use this tool . Enter either a protein or nucleotide sequence or a UniProt identifier (e.g.P00750 or A4 HUMAN or
UPIO000000001) into the form field.

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

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

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

Protein sequence, Nucleotide sequence or UniProt identifier

Target database! E-Threshold: Matrix: Filtering* Gapped! Hits!
[UniProtkB v [10 v [Auto v| [Nene v| [yes v| [250 ]|
[[JRun BLAST in a separate window.

‘ Clear H *\, Run BLAST |

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

Cross-referenced databases Technical corner

Diseases Expert biocuration




Uniprot/BLAST

. il %

Blast parameters

Identity BLAST 249 results found in UniProtKB
J Overview Taxonomy Hit Distribution Text Output Input Parameters APl Request
s24) (0] ——
g &, Download # Customizecolumns (& Resubmit
Score
I Entry Name Protein Names
—_ —_— (] ! SCD_HUMAN Stearoyl-CoA SCD, FADS5, 5CD1, 5CDOS Homo sapiens (Human)
| 214 | | 1946 desaturasel...] AA
E-Value [ G3QFKé G3QFKé6_GORGO Stearoyl-CoA SCD Gorilla gorilla gorilla 359
desaturase [Western lowland gorilla) AR
I — O ADAGD2WW6G AOASD2WWES_PONAB  5CD isoform 11..] SCD, CR201_G0023498 Pongo abelii (Sumatran 359
) - ~ orangutan) (Pongo AR
Y ) ) pyemaeus abelii)
[ ADAZRIADO4A ADAZRIADO4 PANPA  Stearoyl-CoA SCD Pan paniscus (Pygmy 359
Status desaturase chimpanzee) (Bonobo) AR
% Reviewed (Swiss-Prot) (12} 0O H2Q2F3 H2Q2F3 PANTR Stearoyl-CoA SCD Pan troglodytes 359
desaturasel..] [Chimpanzee) A
Unreviewed (TFEMBL) (237) T )
O HZNBA? H2ZNBA?_PONAB Stearoyl-CoA SCD Pongo abelii (Sumatran 404 ]
Popular organisms desaturase orangutan) (Pongo AR
pyemaeus abelii

000767 - Stearoyl-CoA desaturase - Homo sapiens

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

Overviev |

000767:Chain

50 100 150 200 250 300 E

Query

Match:000767 IPAHLLQDD I SSSYTTTTTITAPPSRVLONGGDKLETMPLYLEDD IRPDIKDD I YDPTYKDKEGPSPKVEYVWRN I | LMSLLHLGALYGITLIPTCKFYTWLWGVFYYFVSALGI TAGAHRLWSHRSYKARL131




Vyzkousejte si BLAST

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

VIV

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

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

) *seqdump (1).bct — Poznamkovy blok - O bt

Soubaor l:lpravy Format Zebrazeni Mapovéda
>Homo sapiens
MPAHLLODDISSSYTTTTTITAPEPSRVLONGGDH LETMELY LEDDIRFDIKDD IYDPTYKDKEGES PEVEYVWRNITLMS
LLHLGALYGITLIPTCKFY TWLWGVE Y YFVSALGI TAGAHRLWSHRSYFARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWLLVRKHPAVRKEKGS TLDLSD LEAEKLVMFQRRYYKPGLLMMCFI LPTLVEWYFWGE
TRONSVEFVATFLRYAVVLNATWLVNSAAHLFGYRFYDKNI SPRENI LV LGAVGEGFHNYHHSFEYDY SASEYRWHINET
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKSG
>Gorilla gorilla gorilla
MEAHLLODDISSSYTTTTTITAPESRVLONGGDH LETTELY LEDDIRFDIKDD IYDPTYKDKEGES PEVEYVWRNITLMS
LLHLGALYGITLIPTCKFY TWLWGVEYYFISALGI TAGAHRLWSHRSYFARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWLLVRKHPAVKEKGS TLDLSD LEARKLVMFQREYYKPGLLLMCFILPTLVEWYFWGE
TRONSVFVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNI SPRENI LVS LGAVGEGFHNYHHS FEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKS
»>Pan troglodytes
MPAHLLODDITAPPSRVLONGGDKLETTPLY LEDNIRFDIKDDIYDPTYKDKEGPSPEVEYVWENIILMS
LLHLGALYGITLIPTCKFY TWLWGVE Y YFVSALGTI TAGAHRLWSHRSYKARLPLRLFLITANTMAFONDVYEWARDHRAH
HKFSETHADPHNSRRGFFF SHVGWLLVRKHPAVKEKGS TLDLSD LEARKLVMFQREYYKTGLLLMCFILPTLVEWYFWGE
TRONSVFVATFLRYAVVLNATWLVNSAAHLFGYRPYDKNI SPRENI LVS LGAVGEGFHNYHHS FEYDY SASEYRWHINFT
TFFIDCMAALGLAYDRKKVSKAAT LARTKRTGDGNYKSG
>Camelus ferus
MPAHLLOEEISSSYTTTTTITAPPSRVLONGGDKLEKTPLY LEEDIRPEMKDD IYDPSYQUKEGPKPFKVVYVWRNIILMG
LLHLGALYGITLIPTCKFY TFCWVLFY Y IISALGITAGAHRLWSHRSYFARLPLRVF LIIANTMAFONDVFEWARDHRAH
HKFSETDADPHNSRRGFFFSHVGWLLVRFHPAVFERGGLLDLSD LKAEKLVMFQRRYYKPGI LLMCFIMPTLVEWYFWGE
TFQHS LY LATFLRYAVVLNVTWLVNSARHLYGYRPYDKTINPRENI LVS LGAVGEGFHNYHHSFEPYDY SASEYRWHINET
TFFIDCMAALGLAYDRKKVSKAAL LAKVKRTGDGSYKSG
>0vis aries|
MPAHLLOEEILSSSYTTTTTITAPPSRVLONGGGHLEKTFLYLEEDIRPEMRDD IYDPTYQDKEGPKEKLEYVWRNIILMG
LLHLGALYGITLIPTCKIYTFLWVLEFYYVISALGITAGVHRLWSHRTYFARLPLRVF LI IANTMAFONDVEEW SRDHRAH
HKFSETDADFPHNSRRGFFF SHVGWLLVRFHPAVRERGATLDLSD LRAEKLVMEQRRYYKPGVLLLCFILPTLVEWYLWGE
TFONSLFFATFLRYAVVLNATWLVNSARHMY GYRPYDKTINPRENI LVS LGAVGEGFHNYHHTFEYDY SASEYRWHINFT
TFFIDCMAATGLAYDRKKVSKAAVLARMKRTGEESYKSG




shrnuti | - Resersni projekt: NQO1

NAD(P)H:chinonoxidoreduktasa / reference
Protein: NP_000894, P15559 / 274 AMK; 30,8 kDa; trypsin Stépi 33x (59AMK nejdelsi peptid)...
Flavodoxinova doména Hawedesini2is—— - N-terminalni signalni peptid

mmmmmmm

Cytosolicky/Extracelularni (Rozpustny) protein —

s
EXNF GL5TEHL

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



DU3: analyza protein()

Pracujte s ,vasim“ genem/proteinem/enzymem (pt. NQO1)
1) Zjistéte kolikrat bude vase cela sekvence Stépena trypsinem
2) Obsahuje vas protein néjaké typické motivy? (vytrihnéte vystup z jednoho programu)
3) Je to transmembranovy protein? ( -11- )
4)  Ma signalni peptid? ( -11- )
5) Vyberte pét podobnych sekvenci (vyhledanych BLASTem) z jinych organismu — uloZte si sekvence

» vse zpracujte do wordu/pdf



Priste:

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 interakEni partnery proteinu...
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