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Zouska |
Test + prednaska/prezentace +nova data (vyber terminu)

Prezentace - Analyza proteinu
Obsah této prednasky

Konkrrétni nova data - clanek (<5 Let) o konplexu (nebo proteinu)

Uasnit s souvislosti, rozsirit si znalosti, aplikovat poznatky z prednasek



Analyza prateinu

* Popis a funkce

« Konzervovanost (Alignment)

* Evoluce (fylogeneticky strom)

e Zjisteni pritomnosti domén daného proteinu
e Zjisténi interakcnich partneru

« Struktura proteinu - Alphafold/Colabfold

» Uprava proteinového modelu v PyMol
e Zvyrazneni interakcnich aminokyselin
« Zvyraznéni domen




LhiPrat a jeho nonost f %

Komplexnl vysoce kvalitni a volné pristupny zdroj sekvencnlch a
funkcnlch informaci o proteinech

Hledani  Souvislosti  Vijzualizace Stahovani  Analyzy

- Funkce
proteinu Alphafold dat BLAST
Interaktom : : d ’
DI el Lokalizace proteinu Alignment

Dle sekvence

https://www.uniprot.org/




Snimek 4

JJo Uniprot - odrazovy mistek, vytazeni podstatnych informaci, SNP, hruby nastfel domén - provedeni po webu
Jitka Jemelkova; 2023-04-15T18:20:41.865



LhiPrat

ate

https://www.uniprot.org/

UniPro.I:.; BLAST Align Peptide search 1D mapping SPARQL Release 2023_01 | Statistics

Pokrocilé

Find your protein vyhledavani

UniProtkB ~ Advanced | List [EEEEILE)

Vybér databaze

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

UniProt is the world’s leading high-quality, comprehensive an( protein sequence and functional information. Cite UniProt **

Proteins Species

UniProt Knowledgebase Proteomes

ﬁ Protein sets for species with sequenced Clusters of protein sequences at 100%, Non-redundant archive of publicly available

Reviewed Unreviewed genomes from across the tree of life 90% & 50% identity protein sequences seen across different
(Swiss-Prot) (TrEMBL) databases

-

@ T




LhiPrat - Pokrocilé vyhledavani

Searchingin
UniProtKB v
Gene Name [GN]
u Gene Name [GN] Remove
Taxonomy [OC]
AND ~ Taxonomy [OC] ~ Q. Remove
Keyword [KW]
AND ¥ Keyword [KW] Q, Remove
All
AND ~ Al - Remove

Add Field Cancel |

' Type *in the search box to search for all values for the selected field.




lhl H'd https://www.uniprot.org/

ate

UniPro.I:.,- BLAST Align Peptidesearch 1D mapping SPARQL Release 2023 01| Statistics &= @&

Pokrocilé

Find your protein vyhledavani

UniProtkB ~ Advanced | List [EEEEIE)

Vybér databaze

Examples: Insulin, APP, Human, P05067, organism_id:9606
Vyhledavani
pomoci
,accessions”

UniProt is the world’s leading high-quality, comprehensive an( protein sequence and functional infol

Proteins Species

UniProt Knowledgebase Proteomes

ﬁ Protein sets for species with sequenced Clusters of protein sequences at 100%, Non-redundant archive of publicly available

Reviewed Unreviewed genomes from across the tree of life 90% & 50% identity protein sequences seen across different
(Swiss-Prot) (TrEMBL) databases




U1I Hd o IDnEpp"U Vyhledavani vice proteinu najednou

Retrieve/ID mapping

Enter one of more IDs (100,000 max). You may also load from a text file. Separate IDs by whitespace (space, tab, newline) or commas.

Q@8204
Q12749

[

Your input contains 2 1Ds

S. cerevisiae (2)

&, Download View: Cards Table 2. Customizecolumns £ Share ~
Taxonomy
Filter by taxonomy 2 |Ds were mapped to 2 results
Proteins with
m From Entry . Entry Name . Protein Names . Gene Names . Organism .
3D structure (2)
[ Q08204 Q08204 = SMC5_YEAST  Structural maintenance of SMC5, YOLO34W Saccharomyces cerevisiae 1,093 AA
Binary interaction (2) chromosomes protein 5 (strain ATCC 204508 / 5288c)
Binding site (2) (Baker's yeast)
Chain (2) [ Q12749 Q12749 & SMC6_YEAST  Structural maintenance of SMCé,RHC18, Saccharomyces cerevisiae 1,114 AA
] . chromosomes protein 6[...] YLR383W, L3502.2 (strain ATCC 204508 / S288c)
Coiled-coil (2) ,
(Baker's yeast)

More items

Protein existence



th H'd https://www.uniprot.org/ Ulozena data/anal)'lzy

«~—— 1lools Release 2023 01 | Statistics & fy 5

Find your protein

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

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

Proteins Species

UniProt Knowledgebase Proteomes

‘ Protein sets for species with sequenced Clusters of protein sequences at 100%, Non-redundant archive of publicly available

Reviewed Unreviewed genomes from across the tree of life 90% & 50% identity protein sequences seen across different
(Swiss-Prot) (TrEMBL) databases




Na co s dat pozor

Manually curated entries
UniProtKB manual curation act as templates for rule UniProtKB automatic

process creation annotation process
1. Sequence curation 1. Selection of entry set with

: common InterPro signatures
2. Sequence analysis

2. Curated template entry

3. Literature citation selection

4. Evidence attribution 3. Annotation consistency checks

5. Family-based curation 4. Taxonomic distribution checks

6. Quality assurance

5. Rule creation

6. Propagation checks
Template entries are
Reviewed Swiss-Prot updated Unreviewed TrEMBL
during rule creation v\
Data, ktera jsou rucné zkontrolovana Automaticky anotované

Oznaceni zlutym listem s hvézdickou



- LhiPrat - Whiedavani proteinu

Function:

D |Function

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

Family & Domains
Sequence

Similar Proteins

Subcellular Location:
Disease & Variants:

PTM/Processing'

Features

Showing features for chain®, modified residue (large scale data)!, modified residue’.

S} @ & Download

HsSMC5

protein

Vychazet z dostupné

VeV

literatury/nejnovéjsi clanky

Databaze nemusi obsahovat
aktualni informace

100 200 300 400 500 600 T00 800 200 1,000 1,100
1 1101
i ' I ) | |
TYPE ID POSITION(S) ~ SOURCE DESCRIPTION A
- Select — - Select— *
» Modified residue (large scale data) 26 PRIDE Phosphoserine
» Modified residue 35 uniProt Phosphoserine
» Modified residue (large scale data) 35 PRIDE Phosphoserine
» Modified residue (large scale data) 506 PRIDE Phosphoserine
» Modified residue (large scale data) 610 PRIDE Phosphotyrosine
» Modified residue (large scale data) 627 PRIDE Phosphoserine
» Modified residue (large scale data) 635 PRIDE Phosphothreonine
» Modified residue (large scale data) 636 PRIDE Phosphoserine
» Modified residue (large scale data) 793 PRIDE Phosphoserine
» Modified residue (large scale data) 1098 PRIDE Phosphothreonine v



 Prednddka Analyza proteiny

» Popis a funkce ' v
« Konzervovanost (Alignment)

 Evoluce (fylogeneticky strom)
« Zjisteni pritomnosti domén daného proteinu




Alignment

. Porovnanl prlbuznych proteinu (Multiple sequence allgnment)

 Sekvencéni podobnost
e Strukturni podobnost (Alphafold)

* Souvisi s pritomnosti konzervovanych domén/aminokyselin
« Funkcni, strukturni souvislosti
« Evolucni, fylogenetické vztahy

e Strukturni podobnost
e Sroubovice konzervované
* Hledani podobného ,patternu“ - hydrofobni, nabité aminokyseliny



Zakladni alignment

« BLAST - hledani pribuznych sekvenci
 Lze vybrat i organismy, u kterych bude vyhledavat podobné proteiny
- Podivat se i na fylogeneticky vzdalenéjsi organismy
- Grafické rozhrani - napovi o konzervovanosti

Aiabll, Wi SR TR AT F W A el S

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange @

MSSDRKRPIPLDSRSSKRARTSAIRAGDEFLPGNITEIEVHNFMTYTYLKSK ~
PGARLMLVIGPMNGTGKSSLVCAIGIGLAGEPSLLGRATSIGDYVKRGEVSG A :l
ol ]

SIKITLQDANPDKKISI TRKINKQNKSEWLLEENKSIHSVTKKEIQEVVARFNI v
QVNNLTQFLPQDRVCEFAKMTPIQLLEETEKAVGDPELSTQHLTLIKKNADL 2

or, upload file \:Prochézet.‘. | Soubor nevybran. [+]

Job Title

Enter a descriptive title for your BLAST search [+]
B Align two or more sequences (2]

Choose Search Set

Databases @ standard databases (nretc.): O Experimental databases 7 G R ) G i Oy (P s Q
For more info see What is clustered nr?
Compare [ select to compare standard and experimental database @
v ’ . o
Standard Vylouceni organismu
Database [ Non-redundant protein sequences (nr) v |@
, v . o
ﬁ O i
Vybel’ Ol'ganlsmu Dg;::sm [ Enter organism name or id—completions will be suggeste |(] exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown e
Exclude B Models (XM/XP) D Non-redundant RefSeq proteins (WP) B Uncultured/environmental sample sequences
Optional

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




, > < Edit Search Save Search Search Summary v
bkladnl all gnm Job Title sp|Q81Y18/SMC5_HUMAN Structural maintenance...
RID 272GB0FZ013 Search expires on 04-21 17:25pm Download All v
‘ T e L R > ’ Program BLASTP@ Citation v
 BLAST - hledani pribuznych sekVenCl  ibse o Seedetaisv
Query ID Icl|Query_9876251
Blastova'nl' SMC5 Sekvence H Sap/ens Description sp|Q8IY18|SMC5_HUMAN Structural maintenance of chror .
BeZ V}'Ibéru Organismﬁ Molecule type  amino acid
Query Length 1101

Other reports Distance tree of results Multiple alignment MSA viewer @

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download *~ Select columns ¥ Show 2]
select all 100 sequences selected GenPept Graphics Distance tree of results  Multiple alignment MSA Viewer

ST SSRnUCName | S come Covr value | bt | Len | Accessor

- - - - - v

structural maintenance of chromosomes protein 5 [Homo sapiens] Homo sapiens 2266 2266 100% 0.0 100.00% 1101 NP_055925.2
Structural maintenance of chromosomes 5 [Homo sapiens] Homo sapiens 2265 2265 100% 0.0 99.91% 1101 AAH3IE225 1
SMC5 protein [Homo sapiens] Homo sapiens 2261 2261 100% 0.0 99.82% 1101 CAC39247 1
structural maintenance of chromosomes protein 5 isoform X1 [Gorilla gorilla gorilla] Gaorilla gorilla gorilla 2258 2258 100% 0.0 9964% 1101 XP 0040481593
SMC5 iscoform 2 [Pan troglodytes] Pan troglodytes 2255 2255 100% 0.0 99.55% 1101 PNI62023 1
structural maintenance of chromosomes protein 5 isoform X1 [Pan paniscus] Pan paniscus 2252 2252 100% 0.0 99.55% 1204 XP_003806413.2
structural maintenance of chromosomes protein 5 isoform X1 [Macaca fascicularis] Macaca fascicularis 2235 2235 100% 0.0 98.37% 1101 XP 005581352 2




Descriptions Graphic Summary Alignments Taxonomy

< hover to see the title & click to show alignments Show Conserved Domains Alignment Scores <40 [W40-50 []50-80 [W80-200 MM>=200 @
100 sequences selected © Putative conserved domains have been detected, click on the image below for detailed results.
Ao 1% ] by e LFe) L o HLLL i)
Specific hits
Scperfanlties ! Sne superfamily

Distribution of the top 100 Blast Hits on 100 subject sequences
Blastovani SMC5 sekvence

H. sapiens
Bez vybéru organismu

F T 1 ﬁMI._ T
1 200 400 600 800 1000

Drtiva vétsina
nalez'en'ych §ekygnu )
pochazi z primatu

Nenapovi to o
fylogenezi




Zakladni alignment

Blastovani SMC5 sekvence H. sapiens s vybérem organismu

Standard V Jr b o ; .
Database ¢ mProtKB!SwiB&Prot(swissprot} - |0 y ero rg a_n ISMu
Organism Homo sapiens
Optional [ Mus musculus (taxid-10090) | exclude

| Gallus gallus (taxid:9031) |D exclude MUS mUSCUIUS
| Xenopus laevis (taxid-8355) | exclude Gallus ga[[us
| Danio rerio (taxid:7955) |D exclude -
| saccaromyces cerevisiae (iaxid 4932) |D exclude Xenalp e Iae 2
| Schizosaccharomyces pombe (taxid 4896) |D exclude D anio rerio
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown '9 5 cere V/:r;/'ae
Exclud - i i
Opt?o:al e D Models (XM/XP) D Non-redundant RefSeq proteins (WP) D Uncultured/environmental sample sequences 5 p om b e
Distribution of the top 16 Blast Hits on 15 subject sequences
Vybrat i VZd@leI‘IEjSI 1 200 400 600 800 1000

organismy. Cim vice

sekvenci, tim lépe

} SMC5 proteiny vzdalenych organismu

— } SMCé proteiny




Porovnani sekvence proteinu SMC5 Porovnani sekvence proteinu SMC5

Homo sapiens a Gorilla gorilla Homo sapiens sapiens a Danio rerio
structural maintenance of chromosomes protein 5 isoform X1 [Gorilla gorilla gorilla] RecName: Full=Structural maintenance of chromosomes protein 5 [Danio rerio]
Sequence ID: XP_004048159.3 Length: 1101 Number of Matches: 1 Sequence ID: EZFOW1.3 Length: 1073 Number of Matches: 1
Range 1: 1 to 1101 GenPept Graphics Range 1: 2 to 1070 GenPept Graphics
Score Expect Method Identities Positives Gaps

Score Expect Method Identities Positives Gaps

2258 bits(5850) 0.0  Compositional matrix adjust. 1097/1101(99%) 1098/1101(99%) 0/1101(0%) 1223 bits(3164) 0.0  Compositional matrix adjust. 616/1084(57%) 798/1084(73%) 31/1084(2%)

Query 1 MATPSKKTSTPSPQPSKRALPRDPSSEVPSKRKNSAPQLPLLQSSGPFVEGSIVRISMEN 68
MATPSKKTSTPSPQPSKRAL PRDPSSEVPSKRKNSAPQLPLLQSSGPFVEGSTVRISMEN Query 27 EVPSKRKNSAPQLPLLQSS-------------- GPFVEGSIVRISMENFLTYDICEVSPG 72

s EPKRK ++L QS G F+EG+IVRI+M NFLTYD EV PG
Sbjct 1 MATPSKKTSTPSPQPSKRALPRDPSSEVPSKRKNSAPQLPLLQSSGPFVEGSIVRISMEN 6@ Shjct 2 EQPHKRKRKSHEL SNSOPSDREPATSTSANAREGDFMEGATVRITMHNFLTYDHSEVFPG 61
Query 61 FLTYDICEVSPGPHLNMIVGANGTGKSSIVCAICLGLAGKPAFMGRADKVGFFVKRGCSR 120

FLTYDICEVSPGPHLNMIVGANGTGKSSIVCAICLGLAGKPAFMGRADKVGEEVKRGCSR Query 73 PHLNMIVGANGTGKSSIVCAICLGLAGKPAFMGRADKVGFFVKRGCSRGMVEIELFRASG 132
Sbjct 61 FLTYDICEVSPGPHLNMIVGANGTGKSSIVCAICLGLAGKPAFMGRADKVGFFVKRGCSR 120 P LNMIVGANGTGKSSIVCAICLGLAGK + +GR DKVG +VKRGC RG VEIEL4+R G
Sbjct 62 PKLNMIVGANGTGKSSIVCAICLGLAGKTSVLGRGDKVGLYVKRGCQRGSVEIELYRTRG 121
Query 121  GMVEIELFRASGNLVITREIDVAKNQSFWFINKKSTTQKIVEEKVAALNIQVGNLCQFLP 13@
GMVEIELFRASGNLVITREIDVAKNQSFWFINKKSTTQKIVEEKVAALNIQVGNLCQFLP Query 133  NLVITREIDVAKNQSFWFINKKSTTQKIVEEKVAALNIQVGNLCQFLPQDKVGEFAKLSK 192
Sbjct 121 GMVETELFRASGNLVITREIDVAKNQSFWFINKKSTTQKIVEEKVAALNIQVGNLCQFLP 138 NL++TRETI V' NQ5 W +NKK +QK VEE V L+IQVGNLCQFLPQ+KVGEFAK+S
Sbjct 122 NLIVTREIQVENNQSTWMLNKKHASQKAVEEAVRELHIQVGNLCQFLPQEKVGEFAKMSN 181
Query 181 QDKVGEFAKLSKIELLEATEKSIGPPEMHKYHCELKNLREKEKQLETSCKEKTEYLQKMY 248
QDKVGEFAKLSKIELLEATEKSTIGPPEMHKYHCELKN REKEKQLETSCKEKTEYLQKMV Query 193  IELLEATEKSIGPPEMHKYHCELKNLREKEKQLETSCKEKTEYLQKMVQRNERYKQDVER 252
Sbjct 181 QDKVGEFAKLSKIELLEATEKSIGPPEMHKYHCELKNFREKEKQLETSCKEKTEYLQKMY  24@ ELLEATEKS+GPPEM+++HCELK R KE+ LE CKEK +L+K QRNER K DVER

Sbjct 182 SELLEATEKSVGPPEMYEFHCELKTFRTKERDLENVCKEKGNFLEKARQRNERNKLDVER 241
Query 241  QRNERYKQDVERFYERKRHLDLIEMLEAKRPWVEYENVRQEYEEVKLVRDRVKEEVRKLK 300

QRNERYKQDVERFYERKRHLDLIEMLEAKRPWVEYENVRQEYEEVKLVRDRVKEEVRKLK
Sbjct 241  QRNERYKQDVERFYERKRHLDLIEMLEAKRPWVEYENVRQEYEEVKLVRDRVKEEVRKLK 300 Query 253 EiEEEE:tBL%EntgnisgﬁﬁgngvggEYEEgﬁLV&BRYEEEEEKtEEGQIEETCE%EE 312

Query 301  EGQIPVTCRIEEMENERHNLEARIKEKATDIKEASQKCKQKQDVIERKDKHIEELQOALT 360 Sbjct 242  YYMKKRHLDRIQMLEKKKPWVEYETARKELEGVKKERDEMKRKLRFLKEAQEPLLRKIRS 301

EGQIP+T RIEEMENERHNLEARIKEKATDIKEASQKCKQKQDVIERKDKHIEELQQALI

. Query 313  MENERHNLEARIKEKATDIKEASQKCKQKQDVIERKDKHIEELQQALIVKQNEELDRQRR 372
Sbjct 301  EGQIPITRRIEEMENERHNLEARIKEKATDIKEASQKCKQKQDVIERKDKHIEELQQALI 360 = IKEAsQKCKOK D +E KaK +44+40 1 +KQ EE DRG:R
Query 361 VKQNEELDRQRRIGNTRKMIEDLQNELKTTENCENLQPQIDAITNDLRRIQDEKALCEGE 420 Sbjct 382  VESELQPIEQQMKEMTNRIKEATQKCKQKHDQLELKNKEVDDIKQDMSLKQTEEADRQKR 361
VKQNEELDRQRRIGNTRKMIEDLQNELKTTENCENLQPQIDAITNDLRRIQDEKALCEGE
Sbjct 361  VKQNEELDRQRRIGNTRKMIEDLQNELKTTENCENLQPQIDAITMDLRRIQDEKALCEGE 420 Query 373 IGNTRKMIEDLQMELKTTENCENLQPQIDAITNDLRRIQDEKALCEGEIIDKRRERETLE 432
IG+T+ MI DLQ EL+ E++ PQI+AI +LR IQ+E+A E E +D RR+++ +
Query 421  IIDKRRERETLEKEKKSVDDHIVRFDNLMNQKEDKLRQRFRDTYDAVLWLRNNRDKFKQR 488 Sbjct 362  IGHTQLMIRDLQKELQNMGTIEDVTPQIEAINAELRNIQEERARLESESLDLRRDKDEIT 421
TIDKRRERETLEKEKKSVDDHIVRFDNLMNQKEDKLRQRFRDTYDAVLWLRNNRDKFKQR
Sbjct 421  IIDKRRERETLEKEKKSVDDHIVRFDNLMNQKEDKLRQRFRDTYDAVLWLRNNRDKFKQR 480 Query 433  KEKKSVDDHIVRFDNLMNQKEDKLRQRFRDTYDAVLWLRNNRDKFKQRVCEPIMLTINMK 492
E + + + D++M KE+KLR RFRDTY A+ WLR NRD+++ V EP+ML IN++
Query 481  VCEPIMLTINMKDNKNAKYIENHIPSMDLRAFVFESQEDMEVFLKEVRDNKKLRVNAVIA 540 Sbjct 422  GEFARLQMRLRSLDDMMKIKEEKLRSRFRDTYTALEWLRKNRDRYEGVVHEPMMLVINVR 481
VCEPTMLTINMKDNKNAKY IENHIPSNDLRAFVFESQEDMEVF LKEVRDNKKLRVNAVIA
Sbjct 481  VCEPIMLTINMKDNKNAKYTIENHIPSNDLRAFVFESQEDMEVFLKEVRDNKKLRVNAVIA 548 Query 493  DNKNAKYIENHIPSNDLRAFVFESQEDMEVFLKEVRDNKKLRVNAVIAPKSSYADKAPSR 552

D ++AKYIE HI NDLRAFVF+ Q+D + F+ E+RD ++LRVN++IAP S + + PSR
Sbjct 482  DARHAKYIETHISVNDLRAFVFQRQDDNDKFMMEMRDTQRLRVNSIIAPTESCSKRPPSR 541



Zakladni alignment

« Pair-Alignment pribuznych sekvenci v BLAST
blastn [  blastx tblastn tblastx

Align Sequences Frotein Bl

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear

BLASTP programs search protein subjects using a

Query subrange @

MSSDRKRPIPLDSRSSKRARTSAIRAGDEFLPGNITEIEVHNFMTYTYLKSK ~
PGARLNLVIGPNGTGKSSLYCAIGIGLAGEPSLLGRATSIGDYVKRGEVSG From I:I

SIKITLQDANPDKKISITRKINKQNKSEWLLEENKSIHSVTKKEIQEVVARFNI
QVNNLTQFLPQDRVCEFAKMTPIQLLEETEKAVGDPELSTQHLTLIKKNADL % To |:|

W

Or, upload file | Prochazet... | Soubor nevybran. (2]

Job Title |

Enter a descriptive title for your BLAST search (2]
Align two or more seguences (2]

Enter Subject Sequence

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

Clear Subject subrange @

From [ |
4 [ ]

Brupicadine | Prochazet... | Soubor nevybran.

Program Selection

Algorithm @ blastp (protein-protein BLAST)
Choose a BLAST algorithm (7]

(2]



B AST na LhiPot

BLAST

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4_ HUMAN or UPI0000000001).

OR

Enter one or more sequences (20 max). You may also load from a text file.

SQERVEEFAR
QESDKLRKSV
KDKKPFANTK
YYRGRTKKLQ
EIDAKANAIN
KILEPPIMTV
SADTTPPVPA
ITPRPNGKIL
<

LKSVKLLVET
ESLRDFQNKK
KTLENQVEEL
ATIISTKEDF
HEMRSIQRQA
SAINAQFAAY
ETVRDLGFEG
FKRIIHGNRL

IRSIDASLLD
GETELHSQLL
TEKCSLKTDE
LRSQEILAQT
ESKTKSLTTT
LAQCVDYNTS
YLSDFLTGDK
VDIKQSAYGS

Your input contains 1 sequence

Target database

VLDELRELQG
PYVKVKDHKE
FLKAKEKINE
HLPEKSVFED
DKIGILNQDQ
KALTVVDSDS
RVMKMLCQTS
KQVFPTDVSI

UniProtKB reference proteomes + Swiss-Prot

https://www.uniprot.org/blast

NEQSLQKDLD
KLNTYKEEYE
IFEKLNTIRD
IDIKRKEIIN
DLKEVRDAVL
YKLFANPILD
KIHTIPVSRR
KQTNFYQGSI

e o s
UnIPrﬂ‘l‘l;'..; BLAST Align Peptidesearch ID mapping SPARQL

FKKAKIVHLR
RAKANLRATL
EVIKKKNQNE
KEGEIRDLIS
MVREHPEMKD
KFKVNLRELS
ELTPAQIKKL
MSNEQKIRIE

Restrict by taxonomy

Q



u Pl ™
m m ml H‘d UniPrqE.; BLAST Align Peptide search |D mapping SPARQL

BLAST 67 results found in UniProtKB

Overview Taxonomy Hit Distribution Text Output Input Parameters API Request

4. Download £ Customizecolumns ([ Resubmit

Entry Name Protein Names

Mus musculus [Mouse)

Structural maintenance of chromosomes: Smic3, KizaD594, 5mesl1

i SMCS_MOLSE

protein 5[..]
T QBCG462 %  SMCS MOUSE  Isoform 2 of Structural maintenance of SmcS, Kiza0594, 5mesl1 Mus musculus (Mouse)
chromosomes protein 3[...]
O Q5ZI5 % SMC5_ CHICK Structural maintenance of chromoesomes: SMCS, SMC5L, RCIMBOY_14g12. Gallus gallus {Chicken)
protein5[..] RCIMBO4_6014
) QOILFs8 % SMCS_ARATH Structural maintenance of chromosomes SMCS, EMBE2752, At5g15920, Arabidopsis thaliana (Mouse-ear cress)
protein 5[..] F1N13.60
c c q iy (774 |6e-118
0 013710 % SMC5SCHPO  Structural maintenance of chromosomes: smc3, sprid, SPAC14C4.02c Schizosaccharomyces pombe (strain 972/ 1076 — £
protein 5[..] ATCC 24843) (Fission yeast) AA
- no n - prsy |755] |2 6e-110]
Q03204 % SMC5 YEAST Structural maintenance of chromosomes SMCS, YOLOFW ‘Saccharomyces cerevisiae (strain ATCC 1093 —
protein 5 204508 / 5288c) (Baker's yeast) AA

Q8CG46-2 - Isoform 2 of Structural maintenance of chromosomes protein 5 - Mus musculus x

Similarity” highlight ™ View: ® Overview O Wrapped

... I —
O e . R —

1,100
1

o 200 300 300 00 Too 00 200 1,000
1 00
Matchi GECG46-2 GIKA AP N v s A N P PRP T A 1 100

https://www.uniprot.org/blast

400




Sekv cnl podobnost/ lignnment LhiProt
Overview Trees Percent Identity Matrix Text Output Input Parameters API Request

< &, Download mit

Highlight properties ¥ Selectannotation ¥ View Phylogenetic tree

Tree type: Layout: Branch length:
D n MmlmB(MN __________ ® Phylogenetictree @® Horizontal ® Phylogram with aligned labels
[ # splQIB237ISMC5.CAEEL. = = = = = = = = = . O Guidetree O Circular © Phylogram
[] # splos204jsMcs YEAST M T - - - - - - - .
[] % splO13710[SMC5 SCHPO = - - - = = - - - . © Cladogram
[ ® splQILFSBISMC5ARATH = = = = = = = - - . I [ % sp|013710|SMC5_SCHPO
[ = splezrow1ismcs DANRE ME QP HK R KR # L [) 5 sp|Q08204|SMC5_YEAST
[ # splQSZIVSISMCECHICK = = = = = = = = = . [ ™ sp|Q18237|SMC5_CAEEL
[] = sp|Q805A1[SMC5 XENLA = = = = = = = = = - [ % sp|A6QR20|SLF1_BOVIN
[ = splQaiv18/SMCS HUMAN M A SKKTS [ % sp|QILFS8|SMC5_ARATH
O » splQ8CG46ISMC5 MOUSE MA TP SGKAAF — [) % sp|ETFOW1|SMC5_DANRE

[ % sp|@52JY5|SMC5_CHICK
) % sp|Q805A1|SMC5_XENLA
- [ % sp|Q8IV18|SMC5_HUMAN
[ % sp|Q8CGA6|SMC5_MOUSE

A6QR20:Chain

[ = splA6QR20/SLF1 BOVIN
[ # splQ18237[SMC5_CAEEL
[ & sp|Q0B204|SMC5_YEAST
[ ® sp|013710{SMC5_SCHPO
[] ® sp|Q9LFS8|SMC5_ARATH
[) % sp|E7FOW1|SMC5_DANRE
[]] % splQSZIY5|SMC5_CHICK
[[] ® sp|Q805A1|SMC5_XENLA
[ » splQ8IY18|SMC5_ HUMAN
[ » sp|Q8CG46|SMC5_MOUSE

(plh b (7))

GS G D

E
GSC A
GT
( . L
GTC F
GTG F

> > >

|w ) {w gy {w] B8N N
AR XXX wmx
< <I<I<I<I<|»i<
OOIOOOIGO oM
M= T=<{=<|TTN
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>
lw)

A6QR20:Chain [ - s |

https://www.uniprot.org/align




M.Iltl d.e %me Allgnl'TEnt https://www.ebi.ac.uk/Tools/msa/muscle/

Multiple Sequence Alignment

or T-Coffee, depending on the chosen options.

Important note: This tool can align up to 500 sequences or a maximum file size of 1 MB.

STEP 1 - Enter your input sequences

>sp|Q08204|SMC5_YEAST Structural maintenance of chromosomes protein 5 OS=Saccharomyces cerevisiae (strain ATCC 204508 / S288c) 0X=559292 a
GN=SMC5 PE=1 SV=1

MTSLIDLGRYVERTHHGEDTEPRSKRVKIAKPDLSSFQPGSIIKIRLQDFVTYTLTEFNL
SPSLNMIIGPNGSGKSTFVCAVCLGLAGKPEYIGRSKKVEDFIKNGQDVSKIEITLKNSP
NVTDIEYIDARDETIKITRITRSKRRSDYLINDYQVSESVVKTLVAQLNIQLDNLCQFL
SQERVEEFARLKSVKLLVETIRSIDASLLDVLDELRELQGNEQSLQKDLDFKKAKIVHLR
QESDKLRKSVESLRDFQNKKGEIELHSQLLPYVKVKDHKEKLNIYKEEYERAKANLRAIL

KDKKPFANTKKTLENQVEELTEKCSLKTDEFLKAKEKINEIFEKLNTIRDEVIKKKNQNE ¥
YYRARTKKI NATIISTKENEI RSNEI ANTHI PEKSVEENINIKRKEINKEGEIRNL IS Y

Or upload a file: | Prochazet... | Soubor nevybran.




Multiple Sequence Alignment

Result Summary Phylogenetic Tree Results Viewers = Submission Details

Download Alignment File ' Show Colors

CLUSTAL multiple sequence alignment by MUSCLE (3.8)

sp|Qe82e4|SMC5_YEAST
sp|Q5ZIV5|SMCS_CHICK
sp|Q8CGAE-2|SMCS MOUSE
sp|Q8IY18|SMCS_HUMAN
tr|ABA2K1IFIS |ABAZKIIFIS_PHYPA
sp|QOLFS8|SMCS_ARATH

sp| Q88264 |SMCS YEAST
sp|Q5ZI¥5|SMCS CHICK
sp|QBCGA6-2|SMCS MOUSE
sp|Q8IY18|SMCS HUMAN
tr|AGAZKITIFIS |ABAZK1IFIS PHYPA
sp|QILFS8|SMCS ARATH

sp|Qe82e4|SMCS_YEAST
sp|Q5ZIY5|SMC5_CHICK
sp|Q8CGA6-2|SMCS MOUSE
sp|Q8I¥18|SMCS_HUMAN
tr|ABAZK1TFIS|ABAZK1IFIS PHYPA
sp|QOLFS8|SMCS_ARATH

----- MTSLIDLGRYWERTHHGEDTE- - - - -PRSKRVKIAKPDLS-5FQPGSIIKIRLQD
————————————— MAVQTRLRAEGSQ- - - -LRLCDTHHAGKPRS - - - -WEGSIVRIYMEN
MATPSGKAAPPNPQVSKRSLPRDASSEVPSKRKNSNPLPTLPRPSGTFVEGSIVRIAMEN
MATPSKKTSTPSPQPSKRALPRDPSSEVPSKRKNSAPQLPLLOSSGPFVEGSIVRISMEN

------------- MSSDRKRPIPLDS- - - - -RSSKRARTSAIRAGDEFLPGNITELEVHN
----------------------- MSE-- - - -RRAKRPKIS - -RGEDDFLPGNITETELHN
® o= = . .

FVTYTLTEFMNLSPSLNMIIGPNGSGKSTFVCAVCLGLAGKPEYIGRSKKVEDFIKNGQDY
FLTYDICEVRPGPMLNMIIGANGTGKSSIVCAICLGLAGKPSFLGRAEKVGLFVKQGCLE
FLTYDICEVSPGPHLNMIIGANGTGKSSIVCAICLGLAGKPAFMGRADKVGFFVERGCSK
FLTYDICEVSPGPHLNMIVGANGTGKSSIVCAICLGLAGKPAFMGRADKVGFFVKRGCSR
FMTYTYLKSKPGARLNLVIGPNGTGKSSLVCAIGIGLAGEPSLLGRATSIGDYVKRGEVS
FMTFNHLVCKPGSRLNLVIGPNGSGKSSLVCATALCLGGEPQLLGRATSVGAYVERGEDS

EEE LSRR N L R NN S T - MR I

SKIEITLKNSPNVTDIEYIDARDETIKITRIITRSKRRSDYLIND----YQVSESVWKTL

GLVEIELFKVP------------ ENIIITREIQVVTNTSTWHINR----KLTTLKTVEEQ
GLVEIELFRTS------------ GNLIITREIDVIKNQSFWFINK----KPVTQKIVEEQ
GMVEIELFRAS------------ GNLVITREIDVAKNQSFWFINK----KSTTQKIVEEK
GSIKITLQDQMN---------- PDKKISITRKINK-QNKSEWLLEENKSIHSVTKKEIQEV
GYVKISLRGNT---------- REENLTIFRKIDT-RNKSEWMFNG- ---5STVSKKDIVEL

P . O W =

Branch length: O Cladogram @& Real

sp|Q08204|SMC5_YEAST 0.39931
sp|Q52JY5|SMC5_CHICK 0.19094
sp|Q8CG46-2|SMC5_MOUSE 0.05094
sp|Q8IY18|SMC5_HUMAN 0.05404

tr[AOA2K1IFJ5|A0A2K1IFJ5_PHYPA 0.24469
sp|QILFS8|SMC5_ARATH 0.24671

muscle-120230503-064457-0144-4283286-p1m.clw




Prezentace vysledku o konzervovanasti (inspirace)

Prenest zakladni sekvenci do wordu

Postupneé pridavat dalsi sekvence
* nejlépe i fylogeneticky vzdalenéjsi - napovi o konzervovanosti

Zaznacit aminokyseliny ci pattern, ktery je podobny
 Hydrofobni aminokyseliny: L,V,AM,F,|W

Zaporné nabite aminokyseliny: D,E

Kladné nabité aminokyseliny: R,K

Nenabité aminokyseliny: T,S,C,N,Q

Malé aminokyseliny:

Lze prolozit i sekundarni strukturou



Alignment podjednatky SMCS

0

U

|

|
doRIO0O DO E

At--

Hydrofobni aminokyseliny: L,V,AM,F,|W

Zaporné nabité aminokyseliny: D,E

Kladné nabité aminokyseliny: R,K

Nenabité (neutralni) aminokyseliny: T,S,C,N,Q

Malé aminokyseliny: doc. Jan Palecek
(Lelkes et al. 2023)



Alignment podjednotiky SMCS

NSE6

Hydrofobni aminokyseliny: L,V,AM,F, LW

Zaporné nabite aminokyseliny: D,E

Kladné nabité aminokyseliny: R,K

Nenabité (neutralni) aminokyseliny: T,S,C,N,Q

Malé aminokyseliny: Aot DAl
(Lelkes et al. 2023)



Pokroily alignnrent

« BLAST nenajde pribuzneé sekvence s vasim proteinem

Nalezeni proteinu, ktery by mél byt homologem/ortologem

Alignment pribuznych sekvenci v BLAST

Preneseni vysledku do dokumentu (word)

Postupné pridavani dalsich sekvenci

* Vyuziti informace
« sekundarni struktura (PSIPRED)
« tercialni struktura (Alphafold)

 Znaceni patternu



Strukturni podobnest podjednotky NGBS

7~ w —

Alphafold
doc. Jan Palecek
(unpublished)

29

ScNSES5



Alignnent podijednotky NSB
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doc. Jan Palecek
(unpublished)



Ziisténi konzervovanych domén prateinu

* NCBI Conserved domain search https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi

 UniProt https://www.uniprot.org/

* Protein muze byt popsany a charakterizovany v publikacich
* Pribuzneé organismy - porovnani

e Interakcni motivy - kratsi nez domeny (jednotky aminokyselin)
* Online tools/programy na jejich vyhledavani



Ziisteni konzervovanych domen proteinu
HsSMC5 |
UniProt N-head hinge C-head

T N-arm — C-arm .

. L 1 206 446 646 927 1011

Family & Domains
Features
Showing features for compositional bias? region’, coiled coil®

Q @, 4. Download &7

| 160 200 %0 40 £ 0 760 00 200 1,000 1400
1 Piod

| | [ I—_—— | ]

I

TYPE ID  POSITION(S) DESCRIPTION
— Select — -
"

» Compositional bias 1-16 Polar residues BLAST  ér Add

» Region 1-43 Disordered BLAST & Add

» Coiled coil 207-445 BLAST ¢ Add

» Region A46-646 Flexible hinge BLAST & Add

» Coiled coil 647-828 BLAST ¥ Add

» Coiled coil 888-027 BLAST & Add

_ b

Domain*

The flexible hinge domain, which separates the large intramolecular coiled coil regions, allows the heterotypic interaction with the corresponding domain of SMC6. forming a V-shaped heterodimer.

Vymezeni strukturnich/
funkcnich oblasti proteinu



Zjisténi konzervovanych domén proteinu

Web BLAST

Program Selection

Algorithm () Quick BLASTP (Accelerated protein-protein BLAST)
@ blastp (protein-protein BLAST)
() PSI-BLAST (Position-Specific Iterated BLAST)
() PHI-BLAST (Pattern Hit Initiated BLAST)
() DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm e

Descriptions Graphic Summary Alignments Taxonomy

& hover to see the title b click to show alignments Show Conserved Domains

Alignment Scores <40 |[40-50 []J50-80 [@80-200
65 sequences selected @ Putative conserved domains have been detected, click on the image below for detailed results.
1%! i ) ?“‘ ) ! B’{S i\ T j Siﬂ i GF i 3 'Ni‘ ! U O‘P i i I!Itl f Il'li
ey o Wulker Reb=loop = Toopdid [T e ——— .-:'A:.. 3
O=looe
M= loopsiwiteh repion
Superfani Lies P-lobe WTPase sorerdomi] B-lete WTPase
SHC_prok B

[l >=200

Zadat sekvenci proteinu

<« Propojeni na NCBI
Conserved domains



Conserved |
Domains

H-loop switch region

Specific hits

Non-specific ﬂBG_SHCS_icuh [ CO0G4913 | ABC_SHCS_euks
—_ T o SMC_prok_B :
SMC_N
) " PRK03918 i
Superfauilies beC sunr-fanilu} COG4413 super‘{-'ami l y F-loop_NTPase super

SMC_prok_B superfamily

pecF superfamily

P-loop_NTPase superfamily
AAA_23 superfamily
PRK03918 superfamily

SMC_N superfamily

< >
Search for similar domain architectures | @ Refine search | @

List of domain hits .l
Name Accession Description Interval E-value
[+] ABC_SMC5_euk cd03277 ATP-binding cassette domain of eukaryotic SMCS5 proteins; The structural maintenance of ... 975-1077 4.79e-67
[+] ABC_SMC5_euk cd03277 ATP-binding cassette domain of eukaryotic SMC5 proteins; The structural maintenance of ... 51-196 1.30e-57
[+] SMC_prok_B TIGR02168 chromosome segregation protein SMC, common bacterial type; SMC (structural maintenance of ... 196-1053 U
[+ SMC_N pfam02463 RecF/RecN/SMC N terminal domain; This domain is found at the N terminus of SMC proteins. The ... 53-1053 o
[+] AAA_23 pfam13476 AAA domain; 56-238 . 2
[+] PRK03918 PRK03918 DNA double-strand break repair ATPase Rad50; 53-476 ] g
[+] SbcC COG0419 DNA repair exonuclease SbcCD ATPase subunit [Replication, recombination and repair]; 53-138 P
[+ coG4913 COG4813 Uncharacterized conserved protein, contains a C-terminal ATPase domain [Function unknown]; 214-825 {

[+ recF PRK00064 recombination protein F; Reviewed 52-145 m

https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi




oY 4 (o] = (o] SMCEB/HZET Tomastikova et al. 2023
a genu/proteinu
- HZE2/RTEL1T, AT1G79950
hze2-1itef1-4

: AVE72-K689
 Powerpoint hze2-3/Mel1-6 ref1-1  hze2-2/itel1-5
GY0R v WS95STOP
S aREna Sl 5 OO0
' S | |
* CorelDRAW a jine.. hze2-4/rtel1-7 hze2-5/rtel1-8 1 kb

T94l G646R

» Schémata genu
« Zaznaceni exondu, intronu, UTR sekvenci
« Mista mutaci - puvodni nukleotid/pozice/ zménén na jaky nukleotid (A325G)

P Schémata proteinu
- Domeény

 Jaké maji mutace efekt na proteinové urovni?

Pri publikacich pozor, at obrazky neztraci kvalitu pri zoomu.



 Prechdska Analyza proteinu

* Popis a funkce

- Konzervovanost (Alignment)

 Evoluce (fylogeneticky strom)

« Zjisteni pritomnosti domén daného proteinu
« Zjisteni interakcnich partneru




Dotabaze pratein-prateinovychinteraka =

Informace o interakcich i v Uniprot + odkazy na databaze

Interaction:
Subunit

Forms a heterodimer with SMCé (PubMed:11408570).

Component of the SMC5-SMCé6 complex which consists at least of SMC5, SMCé, NSMCE2, NSMCE 1, NSMCE4A or EID3 and NSMCE3 (PubMed:18086888).

Interacts with NSMCE2 (PubMed: 16055714, PubMed:36333305).

Binary interactions:

Q81Y18 has binary interactions with 4 proteins

Subcellular location Diseases
| select... v | | select... v | | Clear |

DISCH_ HUMAN

SMCE_HUMAN
EID3_HUMAN

SLF2_ HUMAN

SMC5_HUMAN

SMC5_HUMAN
DISC1_HUMAN
SMC6_HUMAN
EID3_HUMAN
SLF2_HUMAN

Interacts with SLF2; this interaction induces an association of the SLF1-SLF2 complex with the SMC5-5MC6 complex (PubMed:25931565, PubMed:36333305).

Interacts with RAD18; this interaction is increased in a SLF1 or SLF2-dependent manner (PubMed:25931565).

(Microbial infection) SMC5-SMCé complex interacts with Hepatitis B X protein.

(Microbial infection) Interacts with human herpesvirus 8 (KSHV) protein RTA/ORF50; this interaction targets the SMC5-SMCé complex for proteasomal degradation.

BioGRID | 116754 7 55 interactors

ComplexPortal | CPX-5992 7 SMC5-SMC6 SUMO ligase complex, EID3 variant
CPX-6086 [ SMC5-SMC6 SUMQO ligase complex, NSE4EA variant

IntAct | Q81Y18C% 112 interactors
MINT | Qsiy183

STRING | 9606.ENSP00000354957 [4

—

Obsahuji podobné informace
Nutné vyfiltrovat prevazneé fyzické interakce
(protein-protein), binarni



ConplexPortal

Protein je soucasti komplexu

Description

protein - SLF1 (unspecified role)

Q9BQIE
SMC5-SMCB6 complex localization factor protein 1

protein - NSMCE3 (unspecified role)
Q96MGT7 &

Non-structural maintenance of chromosomes

NSMCE2

element 3 homolog

protein - NSMCE1 (enzyme)
Q8WV22

Non-structural maintenance of chromosomes

element 1 homolog

protein - NSMCE2 (enzyme)
Q96MF7

E3 SUMO-protein ligase NSE2

=7
-
®
(=]
1]
=
=3

protein - NSMCE4A (unspecified role)
Non-structural maintenance of chromosomes
element 4 homolog A

®

https://www.ebi.ac.uk/complexportal/home



Intm Filtry - typ interakce

Detekéni metoda interakce - binarni, koimunoprecipitace?

f

\
m Interactor Species Interactor Type Interaction Type Interaction Detection Method Interaction Host Organism B

https://www.ebi.ac.uk/intact/home




@

@ @ @ @ @

EID3

EID3

SLF2

SMCE

SMCE

SMCE

SMC5

SMCS

SMC5

SMCE

SLF2

DISCA

DISCA

DIsCA

UniProt QEN140

UniProt CI3N140

UniProt Q81421

UniFrot Q8[Y18

UniProt Q8[Y18

UniProt Q&[Y18

UniProt QIONRIS-2

Type A

protein

Type

protein

protein

UniProt GIONRIS-2

protein

protein

Species Species Host
A B Organism
Homo Hamo Escherichia cali
sapiens sapiens (strain K12)
Homo Homo
sapiens sapiens {strain K12)
Homo Homo Saccharomyces
sapiens sapiens cerevisiae
Hlomeo In vitro

Homo

Homo

Positive
interaction

Detection Method

crosslink

2 hybrid

pull down

twa hybrid prey pooling approach

two hybrid array

Publication IDs

32389690

32389690

Interaction Type

32389690

32296183

32296183

32296183




Prednéska: Analyza proteinu

* Popis a funkce

« Konzervovanost (Alignment)

 Evoluce (fylogeneticky strom)

e Zjisteni pritomnosti domén daného proteinu
« Zjisteni interakcnich partneru

e Struktura proteinu - Alphafold/Colabfold

» Uprava proteinového modelu v PyMol
» Zvyrazneéni interakcnich aminokyselin
e Zvyrazneéni domen

SIS




Predikce sekundami struktury
« PSIPRED: http://bioinf.cs.ucl.ac.uk/psipred

Submission details

Protein Sequence

Help...
If you wish to testthese sernvices follow this link to retrieve a test fasta sequence.

Job name

Job name

Email {optional)

Email {optiona



PSPRED - predikce sekundami struktury
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. D Get PNG Get SVG
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PSPRED - predikce sekundami struktury

PSIPRED Cartoon
Legend:
Conf E{]
Cart Strand
[ Helix
pgccCccCcCcCcCCCcCECCCCCCCECCCCCECCCECECECCECECcCECCECCECCECCECECCCCC Coil
MMATPSKKTSTPSPQPSKRALPRDPSSEVPSKRKNSAPAQLPLLQSSGPFVE
10 20 30 40 50
Conf Conf: - __cmmilll+ Confidence of prediction
i Cart:  3-state assignment cartoon
cart p—— o -
4 Pred: 3-state prediction
Ped CEEEEEEEECCCCCCCEEEECCCCCEEEECCCCCCHHHHHHHHHHHHCCC AA: Target Sequence

MGSI VRI SMENFLTYDI CEVSPGPHLNMIVGANGTGKS SI VCAI CLGLAGK

60 70 a0 a0 100

Conf

i

Cart
ped HHHCCCCCCHHHHHHCCCCEEEEEEEEECCCCCEEEEEEEEECCCCCETETE
MPAFMGRADKYVGFFVKRGCSRGMVEI ELFRASGNLVYI TREI DVAKNQSFWF

10 120 130 140 15

=]

Conf

Cart [ -

ped ECCEECCHHHHHHHHHHCCCCCCCCCCCCCHHHHHHHHHCCHHHHHMHHHH




AlphaFold - precikce 3D struiktury proteinu

1) Vyuziti databaze PDB (stazeni PDB modelu) https://www.rcsb.org/

m . 203,607 Structures from the PDB
~ 3D Structures @ [Ente ' 7! Include CSM @

P ROTF IN DATA BANK 1 ,068,577 Computed Structure

M°d9|5 (CSM) Advanced Search | Browse Annotations Help

2) 3D predikce proteinu na UniProt - odkaz na Alphafold databazi

i AlphaFold AF-Q8IY18-F1 Predicted 1-1101
Structure phaFo g redicte

3D structure databases Alphafold = predikce

Model Confidence:
AlphaFoldDB | Q8IY18 [z Nemusi odrazet realitu ModBase | Search...[

i =
[ Very high (pLDDT > 90) SMR | Q8IY18 2

Confident (90 > pLDDT > 70)
Low (70 > pLDDT > 50)

[ Very low (pLDDT < 50)

AlphaFold produces a per-residue confidence
score (pLDDT) between 0 and 100. Some
regions with low pLDDT may be unstructured
in isolation.




 AlphaFold - predikee 3Dstruktury proteinu

« Vyuziti online predikce Alphafold

 LatchBio: https://console.latch.bio/workflows

Workflows

N Workflows ¢o All Executions

0O My Werkflows All Warkflows

AlphaFold2

AlphaFold produces highly accurate protein structure predictions

dl Deepmind = v231+1

ColabFold

The ColabFold version of AlphaFold2 is optimized for extremely fast predictions on small

proteins. It uses the same basic architecture as AlphaFold2, but optimizes the seguence search

procedure.

dl Sergey O - D.0.48-fadelc

@} Upload Workflow

Sart: Executions Ran v

oo 10268

o 5072

Umoznuje i predikci 3D struktury
proteinového komplexu



LatchBo AlphaFold

2] Inputs [+ Outputs +1 R I
B features.pkl Executions
B msas Warkflow Version Ran By Date Status
% ranked_0.pdb v2.31+1 Jitka Jemelkova 4.4. 2023 11:48:07 o Running
| ranking_debug.json vZ2.3.1+7 Jitka Jemelkova 4. 4. 2023 11:48:07 () Succeeded

o relax_metrics.json

e unrelaxed_model_x.pdb: output
relaxed_model_1_pred_0.pdb ¢ relaxed_model_x.pdb: after performing an Amber relaxation procedure on the unrelaxed structure prediction

ranked_x.pdb: A PDB format containing the relaxed predicted structures, after reordering by model confidence.
B result_model 1_pred_0.pkl * ranked_0.pdb should contain the prediction with the highest confidence

* ranked_4.pdb the prediction with the lowest confidence
a7 timings.json

unrelaxed_model 1_pred_O.p



Zpracovani 3D predikce (PyMOL) ma

Setting Scene Mouse Wizard

Plugin Help

)] Reset Zoom w Orient Draw/Ray =
-NSE2_frag 31020865//A/ARG™ 12/CA

Unpick  Deselect Rock Get Vi
Selector: "sele" defined with 24 atoms. L2 SSEIeC o St YIeW
Executive: ored 1212 atoms. |< < Stop Play > >| MClear
Executive: Lolored 1223 atoms. Builder Properties Rebuild
Undo
Zobrazeni sekvence
Display/Sequence

3102072 141 146 151

3102065

141 1456 151

Mode 2-Button Yiewing

PyMOL > _

(fﬁfﬁff-f i

Stahovani obrazk

A: Action
S: Show
H: Hide
L: Label
C: Color




Ukony v PyMdl

e Zmena barvy celého proteinu
 Zvyrazneni domeén
e Zvyraznéni sekundarnich struktur

e Zvyraznéni aminokyselin
* Postranni retézce

« Stahovani obrazku
 Tvorba videa
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Zwyrazneni aninokyseliny

« Oznaceni aminokyseliny (levé tlacitko mysi)

« Pravé tlacitko mysi - Color
« Pravé tlac¢itko mysi - Show > Side chain = Stick
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 Oznaceni aminokyseliny (levé tlacitko mysi) | bl

« Pravé tlacitko mysi - Color | |

« Pravé tlacitko mysi - Show > Side chain = Stick
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= PyMOL (smc5 nse2 nseb.pse)
File Edit Build
PyMOL>ray 1480,
Ray: render tim
0L >undo
PyMOL>ray 1480,
Ray: render tim

Tvorba videa v PyMdl

Pymol:

Movie—> Program - Camera Loop
- Y roll > 16 second

PyMOL>

#PpEMCo-HSEZ_f

#PpSMCE-HSEZ2_f
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For Educationa

<

e Trial verze PyMol nepodporuje

stazeni videi, ale studentska .

Append

Display

Program

Update Last Program

Remove Last Program

Reset
Frame Rate

Auto Interpolate
Show Panel

Loop Frames

Draw Frames

Ray Trace Frames
Cache Frame Images

Clear Image Cache

Static Singletons
Show All States

Setting  Scene

Mouse

Camera Loop '

verze ano

Scene Loop 4
State Loop 4
State Sweep 4
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Wizard

Nutate 4

X-Rock »
X-Roll »

Y-Rock 4
Y-Roll »

Plugin

4 seconds
8 seconds
16 seconds

32 seconds

= Movie Export

Width | 1480

Height 614 :

Common: 720p 480p 360p
Rendering

O Draw (fast) ® Ray (slow)

Movie Format

Encoder mpea encode i

»

Quality [90%

4

MPEG 4

® MPEG 1
MOV (QuickTime)
GIF

O PNG Images

—> Save Movie as ...



Tvorba videa v PyMhl
Pymol:

Movie—> Program - Camera Loop
- Y roll > 16 second

e Trial verze PyMol nepodporuje
stazeni videl, ale studentska
verze ano

 Vyuziti aplikace BandiCam
https://www.bandicam.com/cz/
Snimani obrazovky monitoru




Prednéska: Analyza proteinu

* Popis a funkce

« Konzervovanost (Alignment)

 Evoluce (fylogeneticky strom)

e Zjisteni pritomnosti domén daného proteinu
« Zjisteni interakcnich partneru

e Struktura proteinu - Alphafold/Colabfold

» Uprava proteinového modelu v PyMol
» Zvyrazneéni interakcnich aminokyselin
e Zvyrazneéni domen

SUKIK




Zkouska:
test 11.5. 2023 9:00 C2-211 |
+prednaska/prezentace +nova data (vybeér terminu)

Prezentace - Analyza prateinu [/

Konkrrétni nova data - clanek (<5 Llet) o kanplexu (nebo proteinu)

Uasnit si sowvislosti, rozsirit si znalesti, aplikovat poznatky z prednasek ...



