ResSitev seminarja:

1. Navediime proteina in organizem iz katerega izvira.
Zaporedje vnesemo v pBLAST in podatkovno baro nastavimo na »non-redundant protein
sequences (nr)«. Izberemo zadetek, ki se 100% ujema. Razberemo da je ime proteina
carbonic anhydrase 6 isoform 1 precursor-karbonska anhidraza 6 organizem iz
katerega izvira je Homo sapiens-Clovek.
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2. Aliima protein aktivno mesto. Ce ja navedi kateri aminokislinski ostanek to je in na
katerem mestu se nahaja? Ce bi Zeleli protein deaktivirati, v kateri aminokislinski
ostanek bi zmutirali aktivho mesto?

Ime proteina vnesemo v UniProt in kot organizem izberemo Homo sapiens. Pod
odsekom Function najdemo aktivno mesto, ki je H (histidin) 85. Da deaktiviramo aktivho
mesto lahko uvedeno mutacijo npr. H85A.
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3. Med katerima aminokislinskima ostankoma (ime in pozicija) se tvori disulfidna vez?
Ali so prisotne tudi kaksne druge posttranslacijske modifikacije?
Gremo pod PTM/Processing. Vidimo da je disulfidna vez med C42-C224 (cistein).
Omenjena posttranslacijska modifikacija je Se glikozilacija.
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+  Chain PRO_0000004241 18-308 Carbonic anhydrase 6 & wols * & Ax
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4. Navedi kateri ioni so potrebni za delovanje.
Protein veze cinkove ione.
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5. Kje se ta protein nahaja?
Gremo pod razdelek Subcellular location. Vidimo, da je protein sekretorni protein in se
nahajav ekstracelularni regiji.
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6. Ali obstaja kaksen alterenativen "splicing"? Ce ja primerjaj in komentiraj izooblike
(naredi poravnavo).
Gremo pod razdelek Sequence & Isoforms. Vidimo da obstajajo tri izooblike. Vse damo v
koSarico izberemo in naredimo poravnavo. Opazimo da so zaporedja skoraj identi¢na.
Opazimo, da izoobliki 3 manjka odsek 27-86 in da priizoobliki 2 pride do drugega
zaporedja 282-313, ki je na koncu tudi daljSe od ostalih dveh.
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7. Zapisi pdb kodo tega proteina.
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Gremo pod razdelek Structure in kot virizberemo PDB. PDB koda je 3FEA4.
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8.
ekspresijski sistem: Escherichia
datum izdaje: 2008-12-16

O 3FE4 | pdb_00003fe4

Crystal Structure of Human Carbonic Anhydrase vi
PDB DOI: hiips //doi org/10 2210/pdb3FE4/pdb

Classification: | YASE

‘Organism(s): Homo sapiens

Expression System: Escherichia coli
Mutation(s): No

Deposited: 2008-11-27 Released: 2008-12-16
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9. Pojdi na PubMed in i$¢i zadetke, ¢e viskalno vrstico vheses ime proteina (iz
UniProta). Katero je bilo prvo leto, ko je bil objavljen élanek na to temo? Koliko
preglednih élankov je bilo napisno na to temo?

Prvo leto: 1964
Pregledni ¢anki- nastavimo filter Review: 14
Pripomba: do Casa reSevanja se ti podatki lahko spremenijo!

carbonic anhydrase 6 X Search

Advanced

PubMed® comprises more than 40 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.
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[] Books and Documents
D S [] Associations of the activity and concentration of carbonic anhydrase VI with
[] Clinical Trial 4 Ar 1 susceptibility to dental caries: A systematic review and meta-analysis.
n s Cite  Al-Mahdi R, Al-Sharani H, Al-Haroni M, Halboub E.
Meta-Analysis cite  Cuo Clin Exp Dent Res. 2023 Apr9(2:358-367. doi: 10.1002/cre2.723. Epub 2023 Feb 23.
. Ph PMID: 36815, i
Randomized Controlled 25 MID: 36815304 Free PMC article.
D Trial Th OBJECTIVES: A number of studies have claimed that carbonic anhydrase VI (CA V) is associated with
di dental caries. The aim of this systematic review and meta-analysis was to systematically review and
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Review ‘ analyze the literature on the association of CA VI (in terms ...
4.-
D Systematic Review [] Effects of the carbonic anhydrase VI gene polymorphisms on dental caries: A

Sz 2 meta-analysis.
Cite  Hatipoglu O, Saydam F
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10. Pois¢i homolog Danio rerio. 1zberi zadetek z daljSim aminokislinskim zaporedjem
(538AA). Naredi poravnavo z nasim izvornim proteinom. Komentiraj vezavna mestain
aktivno mesto homologa. Ali so enaka kot pri nasem proteinu?

Gremo pod razdeleg Homologs in izberemo tega ki pripada organizu Danio rerio. Nato
kot piSe v navodilu izberemo tistega z 538AA dolgim zaporedjem. Naredimo poravnavo z

¢loveskim proteinom. Pod select annotation za dobro anotiran protein (¢loveski) izberen
najprej active site in nato binding site. Opazim, da se pri obeh vse ujema.
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Sequence & Isoforms
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GeneTree | ENSGTO0940000150408 12 OrthoDB | 428145at2758 12
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& Tools + L Download (2) View. Cards O Table ® £ Customize columns = Share +
m Entry & Entry Name Protein Names Gene Names s Organism « Length s
ADASMIANGH ADASM3ANQ1_DANRE Carbonic anhydraser.] cab Dani rerio (Zebrafish) (Brachydanio reric) 538 AA

E9QB9T EQQBY7_DANRE Carbonic anhydrasef..] ca Danio rerio (Zebrafish) (Brachydanio reric) 530 AA
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11. Katera je druga domena, ki se nahaja v homologu Danio rerio?

Grem na Family & Domains ter opazim dve domeni ena je Alpha-carbonic anhydrase-kar je
domena, ki je vizvornem proteinu, druga domena pa je Pentraxin-pentraksin.

Family & Domains:

Features
Showing features for domain®

Q@ @& @ & Download 2

x TYPE ID POSITION(S) DESCRIPTION
+ Domain 24-280 Alpha-carbonic anhydrase & Tools ~ @ Add
+  Domain 329-526 Pentraxin (PTX)

Tools ~ @ Add



12. Kopiraj aminokislinsko zaporedje te domene in najdi cloveski homolog. Navedi ime

clovesSkega proteina.

Kopiram aminokislinsk
database in ker piSe da

o zaporedje te dome in jo priletim v pBLAST. Nastavim na nr

iS¢em cCloveski homolog nastavim organism na Homo sapiens.

Izberem zadetek z najvecjim ujemanjem. Ime proteina je Chain A, Pentraxin-related

protein PTX3.

s TYPE D POSITION(S)
- Doman 24.280
Sequence:

DESCRIPTION

Alpha.carbonic anhydrase | intecPro Annotation & Tools + @ Add

DYWTYSGELDQKHWAEKYHDCGGQQQSPIDIQRRKVRY SPRMQQLELTGYEDIRGSFLMKNNGHSVEIQLPSTMKITKGFPHQYTAVAMHLHWGGWDLEASG
SEHTMDGIRYMAELHVVHYNSEKYPSFEEAKNKPDGLAVLAFFFEDGHFENTYYSDFISNLANIKYVGQSMSISNLNVLSMLSENLSHFYRYKGSLTTPPCFESVM
WITVFDTPITLSHNQIRKLESTLMDHDNKTLWNDYRMAQPLNERVVESTF

- Domain 320526

Sequence:

[SPLVLYFPQKNVESFAVWNLTHPMELKSFTACMNVQIPPIRDLTVLSYS
IGKERYIRTGYIIPAGGRLILGKDQDGFLGISVNDAFVGHMSDVNIWDYVLTEGEIVEQMSCDI

Pentraxin (PTX) [ interPro Annotation & Tools + @ Add
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Or, upload file Choose File | No file chosen [~
Job Title ‘ ‘
Enter a descriptive title for your BLAST search (2]
D Align two or more seguences (2]
Choose Search Set )
Genliopt = Sandta
Database -
+[_Non-redundant protein sequences (nr} v]@ Chain A, Pentraxin-related protein PTX3
. POB: SKEV_A
Organism - - denicol Prossios FASTA  Graghics
Optional | Homo sapians (taxid:9606) ] exciude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. 9 i:ilx‘ " . e PE 25 r- 20
DEFINITION Chatn A, Pentrasin-related pratetn PTXI.
Exclude ("] models (xmxP) ) Non-redundant RefSeq proteins (WP) (] Uncultured/envirenmental sample s Acsion sueu s
Optional

Program Selection

Algorithm O Quick BLASTP (Accelerated protein-protein BLAST)

@ blasip (protein-protein BLAST)
(O PSI-BLAST (Position-Specific Iterated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)

omsouace  pdb: molecule Susv, chain 4, relemse Oct 22, 2025
deposition: oct 22, 2028

S Guo,H.H. and Thang,H.H.
TITLE  Pentraxin Dasain of PTX3 Hexamer
JOURNAL  Unpublished

(O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST) oo kNl

Choose a BLAST algorithm 0

& Show results in a new window

Search database nr using Blastp (protein-protein BLAST) egion

Guo,H.H. and Zhang,H.u.

JURNAL  Submitted (22
CowenT  Pentraxin Dam

forganiza-"homo ssplens®
/_ret="tason: 355"

Note: Parameter values that differ from the defal

<= Algorithm parameters

your protein

(WEGUGRE Chain A, Pentraxin-related protein PTX3 X Advanced | List [EEENG]

Examples_ insulin_APP

organism id:9608



13. Navedi Se dve alternativni imeni za ta protein. Kaj je funkcija tega proteina?
Funkcija: Igra vlogo pri uravnavanju prirojene odpornosti proti patogenom, vnetnih
reakcijah, morebiti pri odstranjevanju lastnih komponent in Zenski plodnosti.
Alternativna imena:

Tumor necrosis factor alpha-induced protein 5 (TNF alpha-induced protein 5)
Tumor necrosis factor-inducible gene 14 protein (TSG-14)

Function’
Plays a role in the regulation of innate resistance to pathogens, inflammatory reactions, possibly clearance of self-components and female fertility. |

Names & Taxonomy*
Protein names*
Recommended name | Pentraxin-related protein PTX3 | " Curated|

Alternative names | Pentaxin-related protein PTX3
Tumor necrosis factor alpha-induced protein 5 (TNF alpha-induced protein 5)
Tumeor necrosis factor-inducible gene 14 protein (TSG-14)

14.V UniProt-u je omenjenih veliko mutacij tega proteina. Zamenjava katerega
aminokislinskega ostanka v katerega povzroci nastanek raka/karcinoma?
Navedi katera vrsta raka se pojavi (Namig: dve vrsti raka).

Gremo pod razdelek Disease & Variants—> Go to variant viewer
Ugotovimo da nastanek raka povzro¢i mutacija Q167R (glutamin—>arginin). Ta mutacija
povzroCi Serozni cistadenokarcinom jajénikov in raka zelodca.
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