ResSitve nalog
1.
Za iskanje ¢lankov uporabimo pubmed, kjer vstavimo xylanase v iskalno vrstico in dobimo

a) 7833 rezultatov (Slika1)
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Slika 1: Iskanje v Pubmedu ¢lankov, ki se navezujejo na ksilanazo.

Potem pa v iskanje dodamo Se avtorja in to tako da gremo pod advanced in ponovno vpiSemo
xylanase potem pa izberemo term »Author » in zraven dopiSemo »Yingying Zheng«. (Slika2)
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Slika 2: Prikazuje vpis v advanced kjer zdruZimo xylanase in Yingying Zheng.

b) Kot rezultat iskanja dobimo 3 rezultate (Slika 3)
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Slika 3: Rezultat nasega iskanja so trije ¢lanki, za katere veljajo postavljeni pogoji



2.

Za iskanje v PDB smo morali iti pod »Advanced search«kjer smo izbrali atribut »UniProt Molecule

Name«in potem vpisali xylanase. (Slika 4)
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Slika 4: Advanced search z uniprot molecule name.

Dobimo 6 rezultatov. (Slika 5)
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Slika 5: Rezultati pridobljeni iz Slike 4.

Potem pa na levi strani (z rde€o podcrtano na Sliki 5) izberemo »Eukaryota« kot zahteva naloga,
da iS¢emo le evkariontske proteine. Dobimo le en zadetek. (Slika 6)
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Slika 6: Pridobljen rezultat ko vklopimo filter za evkarionte.

a)lz dobljenega rezultata (rdeci kvadrat na Sliki 6) vidimo, da je koda proteina 5AY7

Da najdemo strukturno podoben protein gremo v PDBefolod in tam vpiSemo PDB kodo. (Slika 7)
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Slika 7: Rdeca puscica prikazuje mesto vpisa kode v PDBefold.

Potem kliknemo »Submit your query«. 1z dobljenih rezultatov vidimo, da je prvi na seznamu 5AY7,
kar je ista struktura, ki smo jo vnesli. Izberemo naslednjo moznost, kot vidimo na Sliki 8 sta
naslednja dva zadetka obadva 5D4Y eden je edino A eden pa B. Ni pomembno katerega
izberemo oba sta isti protein z isto Q vrednostjo.
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Slika 8: Dobljeni rezultati kjer vidimo, da je prvi zadetek 5AY7, drugi in tretji pa sta 5D4Y.
b) Odgovor vidimo v prvem stolpcu, da je Q vrednost 0.97

Da ugotovimo Ce je ¢lanek podoben prej najdenim ¢lankom moramo odpreti protein 5D4Y tako
da kliknemo na kodo v vrstici »Match«. Odpre se nam slika proteina in zraven lahko najdemo
»Primary publication«, kjer nam navaja kje je bil ¢lanek prvo objavljen (Slika 9). Ce ta zadetek
primerjamo z zadetki ki smo jih dobili pri 1. b delu naloge, ugotovimo da je ena izmed opciji isti
Clanek.

c) Nas ¢lanek je ena izmed opciji. Yingying Zheng se nahaja na prvem mestu. (Slika 10)
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2 e # Ligands (0) v
Source organism environmental samples Q Domains (2) o
Primary publication Structural insight into potential cold adaptation Modifications (0) o

mechanism through a psychrophilic glycoside hydrolase
family 10 endo-B-1,4-xylanase.
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Slika 9: Pridobljene informacije o proteinu 5D4Y, med njimi tudi mesto publikacije.
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Structural perspectives of an engineered beta-1,4-xylanase with enhanced

thermostability.

Cite  Chen CC, Luo H, Han X, Lv P, Ko TP, Peng W, Huang CH, Wang K, Gao J, Zheng Y, Yang Y, Zhang J, Yao B,
Guo RT.
2013 2026 J Biotechnol. 2014 Nov 10;189:175-82. doi: 10.1016/j jbiotec.2014.08.030. Epub 2014 Sep 3.
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O 1 year range of pH and temperature, and thus is a potential candidate for commercial applications. Recently, we
engineered XynAS9 via mutating several residues in accordance with th ...

Q 5 years

O 10years [] Preliminary X-ray diffraction analysis of thermostable beta-1,4-xylanase from
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Cite v P.Zhang L Luo H, Chen CC, Huang CH, Peng W, Wang K, Ko TP, Zheng Y, Zhang J, Yao B, Guo RT.

TEAT AVAILABILITY Acta Crystallogr F Struct Biol Commun. 2014 Jan;70(Pt 1):105-7. doi: 10.1107/52053230X13033335. Epub

[] Abstract 2013 Dec 24.
PMID: 24419629 Free PMC article.

L] Free full text Xylanase, which catalyzes the random hydrolysis of internal xylosidic linkages, is a critical enzyme

|:| Full text participating in xylan decomposition and has been widely applied in industrial utilizations. Xylanase
isolated from the extremophilic Streptomyces sp. S9 (Xyn ...

ARTICLE ATTRIBUTE

[] Associated data [ Structural insight into potential cold adaptation mechanism through a

3 psychrophilic glycoside hydrolase family 10 endo-beta-1,4-xylanase.
ARTICLE TYPE Cite Zheng Y, Li Y, Liu W, Chen CC, Ko TP, He M, Xu Z, Liu M, Luo H, Guo RT, Yao B, Ma Y.

["] Books and Documents
[[] Clinical Trial
] Meta-Analysis

Randomized Controlled

J Struct Biol. 2016 Mar;193(3):206-211. doi: 10.1016/jjsb.2015.12.010. Epub 2015 Dec 21.

PMID: 26719223

The cold-adapted xylanases can catalyze at low temperature and held great potential in food industry
applications. ...Structural comparison with a thermophilic GH10 xylanase highlighting various parameters

that may explain the cold adaptation features were analyzed. ...

Slika 10: To so pridobljeni ¢lanki iz 1. b dela naloge, kjer lahko vidimo da se naslov, ki smo ga dobili od 5D4Y sklada z
naslovom tretjega ¢lanka. Opazimo pa tudi da je Yingying Zheng napisan na prvem mestu, vendar je zapisano prvo
priimek in potem kratica (vendar program Ze sam oznaci ime, ker smo vstavili filter pri iskanju).



3.

Informacije o encimih bo najlazje najti v PDB, ker imamo PDB id za oba.
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A psychrophilic glycoside hydrolase family 10 endo-beta-1,4-xylanase
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Classification: HYDROLASE

Organism(s): Aegilops speltoides subsp. speltoides

Expression System: Escherichia coli ‘BL21-Gold(DE3)pLysS AG
Mutation(s): No

Deposited: 2015-08-10 Released: 2016-02-24
Deposition Author(s): Zheng, ., Li, Y., Liu, W, Guo, R.T.
Funding Organization(s): Ministry of Science and Technology of China
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Slika 11: Ko vpisemo kodo 5AY7 v iskalnik dobimo ven to sliko. Iz slike lahko razberemo, da pod »Organism(s)« pise »
Aegilops speltoides subsp. speltoides«.
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A psychrophilic glycoside hydrolase family 10 endo-beta-1,4-xylanase
PDB DOI: https://doi.org/10.2210/pdb5D4Y/pdb

Classification: HYDROLASE

Organism(s): environmental samples

Expression System: Escherichia coli 'BL21-Gold(DE3)pLysS AG
Mutation(s): No

Deposited: 2015-08-10 R 2016-02-24
Deposition Author(s): Zheng, Y., Guo, R.T.
Funding Organization(s): Ministry of Science and Technology of China

Experimental Data Snapshot wwPDB Validation [®3D Repont | [ Fuil Repon|

Method: X-RAY DIFFRACTION
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R-Value Free: Riree P ()296
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Slika 12: Ko vpisemo kodo 5D4Y v iskalnik dobimo ven to sliko. Iz slike lahko razberemo, da pod »Organism(s)« pise
»environmental samples«.

Metric Percentile Ranks Value

a) Encim 5AY7 je pridobljen iz »Aegilops speltoides subsp. Speltoides« (Slika 11). Encim 5D4Y pa
je pridobljen iz »environmental samples« (Slika 12).

b) Pri obeh je ekspresijki sistem »Escherichia coli 'BL21-Gold(DE3)pLysS AG« (Slika 11in 12).
Zato vemo, da bo primeren ekspresijski sistem bakterijski.

Slabosti so; ni kompleksnih posttranslacijskih modifikacij (npr. glikozilacije), tezave z napacnim
zvijanjem proteinov, tvorjenje netopnih agregatov, narobna tvorba disulfidnih vezi.


https://www.rcsb.org/search?q=rcsb_entity_source_organism.taxonomy_lineage.name:Aegilops%20speltoides%20subsp.%20speltoides

4.

Da najdemo uniprot kodo moramo v UniProt, kjer v »>Advanced Search« vpiSemo »xylanase«in
potem dodamo Se en filter, ki ga nastavimo na »Organism [OS]« in tam potem poiS§¢emo
»saccharolyticum«. Tukaj lahko pride do dveh moZnosti, ¢e Ze v iskalniku izberemo
»Thermoanaerobacterium saccharolyticum« potem dobimo samo en protein, ki je bil pregledan
(Slika 13in 14). Ce pa v iskalnik vstavimo namesto »Thermoanaerobacterium saccharolyticum«
samo »saccharolyticum« potem dobimo rezultate pod Slikama 15in 16.

Advanced S>earch* x

Searching in

UniProtKB v
All
All - xylanase Remove
Organism [QS]
AND ~ Thermoanaercobacterium saccharolyticum [28896] x Remove

Add Field Cancel |

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

Slika 13: V uniprot vstavimo »xylanase«in »Thermoanaerobacterium saccharolyticum«.

Status The unreviewed UniProtKB/TrEMBL database will be reduced in size in release 2026_02 (first half of 2026).
 Reviewed (Swiss-Prot) [ Entries to be retained in UniProtkB:
1) « Entries from reference proteomes
« All revi d iss-Prot) entri
Unreviewed (TFEEMBL) (2) reviewe (Sfmss rot) entries ‘ ‘ ‘ ‘
+ Selected unreviewed (TrEMBL) entries with experimental or biologically important data
Taxonomy X Entries to be removed: Unreviewed (TrEMBL) entries that are not part of a reference proteome
28896 X

Entries removed from unreviewed UniProtKB/TrEMBL will remain accessible in the UniParc sequence archive.
Please read our help page, view affected entries and proteomes [Z, or contact us with any questions.

Filter by taxonomy

Group by U ni P I'OtKB 3 reSUIES o cxpana scarch to taxon 10 28896 o include lower taxonomic ranks
Taxonomy
£ Tools * & Download (3) View: Cards O Table ® £ Customize columns <« Share *

Keywords

Gene Ontology Entry Name . Protein Names . Gene Names . Organism » 2
Enzyme Class 0 P36917 %  XYNA_THESA Endo-1,4-beta-xylanase A[..] XxynA Thermoanaerobacterium saccharolyticum 1,157 AA &

( ; - . .

Proteins with D2X5N2 D2X5N2_THESA Beta-xylanase]...] y 1,429 AA
Active site (2) 1 ES5KBL2 ES5KBL2_THESA Beta-xylanase]..] xynFCB Thermoanaerobacterium saccharolyticum 413 AA
Biophysicochemical

properties (1)

Catalytic activity (3)
Chain (1)

Slika 14: Z iskalnikom iz Slike 13 dobimo tri moZnosti, vendar je samo ena od njih »Reviewed« zatp je ta prava odlocitev.



Advanced Search’ x

Searchingin
UniProtKB v
All
All - xylanase Remove
Organism [0S]
AND ~ Organism [OS] - saccharolyticum x Remove

Add Field Cancel

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

Slika 15: Ce v uniprot iskalnik vstavimo »xylanase« in samo »saccharolyticum« dobimo rezultate na Sliki 16.

Status * Selected unreviewed (TrEMBL) entries with experimental or biologically important data
3 Reviewed (Swiss-Prot) (3) ¢ Entries to be removed: Unreviewed (TrEMBL) entries that are not part of a reference proteome
Unreviewed (TrEMBL) (26) Entries removed from unreviewed UniProtKB/TrEMBL will remain accessible in the UniParc sequence archive.
Please read our help page, view affected entries and proteomes [Z, or contact us with any questions.
Taxonomy
"saccharolyticum" X e
UniProtKB 29 results
Filter by taxonomy
& Tools » & Download (29) View: Cards Table ® £ Customizecolumns «¢ Share
Group by
Taronomy W Entry . Entry Name . Protein Names GeneNames »  Organism & Length &
Keywords O P36917 5 XYNA_THESA Endo-1,4-beta-xylanase A[..] XynA Thermoanaerobacterium 1157 AA
saccharolyticum
Gene Ontology
| P23556 % XYNA _CALSA Endo-1,4-beta-xylanase A[..] XynA Caldicellulosiruptor 342 AA
Enzyme Class saccharolyticus (Caldocellum
. saccharolyticum)
Proteins with
3D structure (2) ] P23557 3 XYN4_CALSA Putative endo-1,4-beta-xylanasel..] Caldtcellulogruptor 312AA
saccharolyticus (Caldocellum
Active site (13) saccharolyticum)
B'ophvs_'c‘xhe""ca' | D2X5N2 D2X5N2_THESA Beta-xylanasel..] Thermoanaerobacterium 1,429 AA
properties (2) saccharolyticum
Catalytic activity (17)
ESKBL2 ESKBL2_THESA Beta-xylanase]...] xynFCB Thermoanaerobacterium 413 AA
Chain (7) & saccharolyticum

Slika 16: Tukaj dobimo 29 rezultatov, vendar so samo trije od njih »Reviewed«. Da najdemo pravega pa moramo
upostevati, da so vzeli termoanaerobno bakterijo, tako da je pravilna odlocitev prvi protein.

a) Pri obeh moznostih pridemo do istega rezultata in to je P36917.

Da najdemo mesto mutacije na aktivnem mestu moramo prvo odpreti protein in potem iti pod
»Function« del z »Features« kjer nam piSejo tri aaktivha mesta na ostankih 495, 537 in 600.
Potem pa pogledamo Se mutacije pod »Phenotypes & Variants« kjer vidimo da nastanejo tri
pogoste mutacije na 537, 600 in 602. Ce kliknemo na njih nam pokaze kateri aminokislinski
ostanki se zamenjajo.

b) Mutacija se zgodi na aktivnem mestu 537 in 600, mutacija na 495 ni nikjer zabelezena zato
sklepamo, da se ne zgodi ali pa Se ni bila odkrita.

c) Pri 537 pride do mutacije, kjer se zamenja D > N, pri 600 pa se zamenja E~> Q.



5.

Naloga nas spomni na program Blast oziroma natanCneje Blastp. V katerega vstavimo dobljeno
zaporedje in potem poiS¢emo podobne proteine. (Slika 17)

BLAST ®» blastp suite Home RecentResults Saved Strategies Help

blastn blastp blastx tblastn tblastx

Standard Protein BLAST

BLASTP programs search protein databases using a protein query. more... (Bookmark_
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ASRHIVEGM ol
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AGIIEGD v
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Job Title i
Enter a descriptive titie for your BLAST search @
[__) Align two or more sequences (2]
Choose Search Set
Database [¢ (nr_cluster_seq) v e
Organism
OUE:HJI | (Add organism
Enter organism common name, binomial, of tax id. Only 20 top taxa will be shown. @
Program Selection
Algorithm @ blastp (protein-protein BLAST)
() PSI-BLAST (Position-Specific Iterated BLAST)
Choose a BLAST algorithm @
BLAST Search database ClusteredNR using Blastp (protein-protein BLAST)

Show resuilts in a new window

Slika 17: Odpremo blastp in vstavimo FASTA zaporedje ki nam je podano pod 5 nalogo.

Naloga nas spraSuje Ce je to zaporedje podobno tistemu od XynA, ki ga opazimo na drugem
mestu med zadetki. (Slika 18)

a) Opazimo tudi, da je E-value enaka 0, kar pomeni da je verjetnost da to zaporedje nakljuéno
najdemo v bazi zelo zelo mala oziroma 0. Zato vemo da je ta encim podoben XynA.

b) Odstotek identi¢nosti vidimo da je 99.62%, torej je ve€ina zaporedja istega.

Cuin epune piswaive uce v resuns e wion vicwer @ e

m Graphic Summary Alignments Taxonomy
Clusters producing significant alignments Download ¥ Select col v Show | 100V | @
select all 100 clusters selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer

Cluster Co‘mpcsitlon Cluster encestar Cluster Represerltallve Sequence S’nge ST:,;?‘Q gs::r’ vafue Iz:rr;t ?‘;ﬁ FrEsEsEE
Click the Hto see the cluster contents. v v e v

6 member(s), 5 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaer 1 xylanolyticum] 2202 2202 99% 00 9223% 1232 WP_013788491.1
B 1 member(s), 1 organism(s) firmicutes XynA [Thermoanaerobacterium saccharolyticum] 2132 2346 99% 00 9962% 1429 ADB23440.1
B3 member(s), 3 organism(s) firmicutes MULTISPECIES: endo-1,4-beta-xylanase [Thermoanaerobacte. 2023 2228 99% 0.0 93.12% 1432 WP_014758337.1
B 1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase, partial [Thermoanaerobacterium aotea... 2018 2018 89% 0.0 9312% 1187 WP_084214950.1
B3 member(s), 3 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaer ium thermosacch... 1930 2119 100% 0.0 89.99% 1429 WP_398503082.1
1 member(s), 1 organism(s) firmicutes eendoxylanase precursor [Thermoanaerobacterium sp.] 1886 2079 99% 0.0 87.67% 1348 AAC43719.1
3 member(s), 3 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaer 15p. CMT556... 1827 1959 99% 0.0 91.92% 1077 WP_303264344.1
E 1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaer ium sp. RBIITD] 1803 1993 100% 00 8470% 1440 WP_096232049 1
[ 1 member(s), 1 organism(s) firmicutes endo-1.4-beta-xylanase [Thermoanaer ) thermosacch... 1633 1993 99% 0.0 82.16% 1087 WP_253666370.1
B 1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaerobacter mathranii] 1457 1457 88% 00 67.78% 1269 WP_431467670.1
[ 6 member(s), 5 organism(s) firmicutes endo-1.4-beta-xylanase, partial [Thermoanaerobacter pentosac... 1439 1577 99% 00 67.14% 1448 WP_307681577 1
1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Thermoanaer 1 thermosacch. .. 1437 1998  99% 00 8295% 1282 WP_013297480 1
B2 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Caldanaerobius polysaccharolyticus] 1400 1672 89% 0.0 71.63% 1320 WP_051585735.1
B 1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Clostridium sp. 19966] 1087 1087 88% 00 5307% 1121 WP_315673356 1
B3 member(s), 1 organism(s) firmicutes endo-1.4-beta-xylanase [Clostridium thermarum] 1061 1061 88% 00 51.31% 1381 WP_163192232 1
B 1 member(s), 1 organism(s) firmicutes endo-1,4-beta-xylanase [Clostridium sp. 1001275B_160808_H3] 969 1080 89% 0.0 48.91% 1169 WP_195263722.1

Slika 18: Dobljen rezultat z blastanjem, kjer lahko vidimo vse moZne podobne proteine.



c) Za poravnavo dveh zaporedji uporabljamo ali Needle ali Water, ker sta ta dva encima skoraj da
identiCna je boljSa poravnava Needle. Needle je globalna poravnava, ki poravna celoti obeh
zaporedji in zato se uporablja ko sta zaporedji podobno dolgi (ti dve sta) in ko sta tudi si med
seboj dokaj podobni (tudi sta). Water pa je lokalna poravnava, ki poravna zaporedje z delom
zaporedja, ki najbolj ustreza (npr. eno domeno), zato ni najbolj primerna za te dve zaporedji, ki
sta si skoraj identiCni

Da odkrijemo score poravnave moramo odpreti Needle, kam moramo prilepiti obe zapored;ji.
Prvo zaporedje je podano Ze v nalogi, drugo zaporedje pa dobimo Ce kliknemo pri»Accession« na
kodo ADB23440.1. In potem kliknemo na »FASTA« (Slika 19), dobimo celo zaporedje tega
proteina (Slika 20), ki ga kopiramo.

GenPept ~

XynA [Thermoanaerobacterium saccharolyticum]

GenBank: ADB23440.1
Identical Proteins 'FASTA'  Graphics

Goto (¥

Locus
DEFINITION
ACCESSTION
VERSION
DBSOURCE
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE
JOURNAL

PUBMED

REFERENCE
AUTHORS
TITLE

JOURNAL

FEATURES

source

Protein

Reodon

ADB23440 1429 aa linear BCT 30-AUG-2611
XynA [Thermoanaerobacterium saccharolyticum].

ADB23440

ADB23440.1

accession GQ868303.1

Thermoanaercbacterium saccharolyticum
Ihermoanaercbacterium saccharolyticum

Bacteria; Bacillati; Bacillota; Clostridia; Thermoanaerobacterales;
Thermoanaerobacteraceae; Thermoanaerobacterium.
1 (residues 1 to 1429)
Hung,K.S., Liu,5.M., Fang,T.Y., Tzou,W.5., Lin,F.P., Sun,K.H. and
Tang,S.J.
Characterization of a salt-tolerant xylanase from
Thermoanaerobacterium saccharolyticum NTOUL
Biotechnol. Lett. 33 (7), 1441-1447 (2011)
21380775
2 (residues 1 to 1429)
Hung,K.-S., Liu,S.-M., Tzou,W.-S., Lin,F.-P., Pan,C.-L.,
Fang,T.-Y., Sun,K.-H. and Tang,5.-J.
Direct Submission
Submitted (®2-SEP-2009) Institute of Bioscience and Biotechnology,
National Taiwan Ocean University, No. 2 Pei-Ning Rd, Keelung,
Taiwan 202, Republic of China
Location/Qualifiers
1..1429
/organism="Thermoanaercbacterium saccharolyticum"
/db_xref="taxon:28896"
1..1429
/product="XynA"
/EC_number="3.2.1.8"
/name="endo-1,4-beta-xylanase A"
R

Send to: ~

Change region shown -

Customize view &

Analyze this sequence

Run BLAST

Identify Conserved Domains

Highlight Sequence Features

Find in this Sequence

Related information

Nucleotide

PubMed

Taxonomy

Domain Relatives

Encoding mRNA

Recent activity

B
B
B
B
B

Tum Off Clear

XynA [Thermoanaercbacterium
saccharolyticum] Protein

family 31 carbohydrate-binding protein
[Vibrio maritimus] Protein

Thermoanaerobacterium sp. NTOU2 XynA
mRNA, complete cds Nucleotide

MAG: endo-1,4-beta-xylanase
[Bacteroidales bacterium] Protein

MULTISPECIES: endo-1,4-beta-xylanase

Slika 19: Informacije, ki se nam odprejo ce kliknemo na ADB23440.1. Potem pa nadaljujemo tako, da kliknemo na

FASTA.



Protein Protein v |\

Advanced Help

FASTA~ "
Change region shown -

XynA [Thermoanaerobacterium saccharolyticum]
GenBank: ADB23440.1 Analyze this sequence -
GenPept  ldentical Proteins ~ Graphics Run BLAST
>ADB2344@.1 XynA [Thermoanaerobacterium saccharolyticum] Identify Conserved Domains
MKNNVDRIVSIVTALIMIFGASLFSPPIRVFADDTNINLVSNGDFESGTIDGWIKQGNPTLAGTTEQATG
QYSMKVTGRTQTYEGPAYSFLGKMQKGE SYSVSLKVRLVSGQNSSNPLITVTMFREDDNGKHYDTTVWQK
QUSEDSWTTVSGTYTLDYIGTLKTLYMYVESPDPTLEYYIDDVVVTTQNPIQVGNVIANGTFENGNTSGH Related information -
IGTGSSVVKAVYGVAHSGDYSLLTTGRTANWNGPSYDLTGKIVPGQQYNVDFWVKFVNGNDTEQIKATVK
ATSDKDNYTQUNDFANVNKGEWTE TKGSFTLPVADYSGISTYVESQNPTLEFYIDDFSVIGETSHNQITT Nucleafide
QNDIPDLYSVFKDYFPIGVAVDPSRLNDADPHAQLTAKHFNMLVAENAMKPESLQPTEGNFTFDNADKIV PubMed
DYATAHNMKMRGHT L LWHNQVPDWFFQDPSDPSKSASRDLLLQRLKTHITTVLDHFKTKYGSQNPIIGWD
VVNEVLDDNGNLRNSKWLQI IGPDYTEKAF EYAHEADPSMKLF INDYNTENNGVKTQAMYDLVKKLKSEG Taxonomy
VPIDGIGMQMHININSNIDNIKASTEKLASLGVEIQVTELDMNMNGNISNEAL LKQARLYKQLFDLFKAE
KQYTTAVVFWGVSDDVTWLSKPNAPL LFDSKLQAKPAFWAVVDPSKATPDIQSAKAL EGSPTIGANVDSS Domain Relafives
WKLVKPLYVNTYVEGTVGATATVKSMWDTKNLYLLVQVSDNTPSNNDGIELFVDKNDDKSTSYETDDERY Encoding MRNA
TIKRDGTGSSDITKYVTSNADGYVAQLALPIEDISPAVNDKIGFDIRINDDKGNGKIDAITVHNDYTNSQ
NTNTSYFGDIVLSKSAQIATATYGTPVIDGKVDDIWNNVEP TS TNTWI L GSNGATATAKMMWDDKYLYVL
ADVTDSNLNKSS INPYEQDSVELFVDQNNDKTTYYENDDGQYRVNYDNEQSFGESTNSNGFKSATSLTQS
GYIVEEATPWTSITPSNGTIIGFDLQVNNADENGKRTGIVTWCDPSGNSWQDTSGFGNLLLTGKPSSNTS Recent activity _
SNNNINSSTNNTIGIVTKNGNVITLTLDVQKAKEF TNNTKDKNVVFDLTTLGTSQQKVVETSKETLTASA Tum O Clear
ASDKDIVIKSDNASIVLSKDTLDPSQIATGVNISIKDNGKPNASNYVPLSNAIDISIKSDSGNVAFTKPY
EVTLNTSKANDPRKVAVYYYNPTKNQWEYVGGK TDKEADTTTFNATHFSQYAAL EYDKTFDDTKNSWAKD XynA [Thermoanaerobacterium
AIEVLASRHIVEGMTDTQYEPNKTVTRAEF TAMILRLLNIKEEAYSGEF SDVNSGDWYANGIEAAYKAGI saccharolylicum] Frotein
IEGDGKNARPNDS ITREEMTATAMRAYEMLTQYKEENIGATSF SDDKSISDWAKNVVANAAKLGIVNGEP family 31 carbohydrate-binding protein
NNMFAPKDIATRAEAAATTYGLLEKSNNL [Vibrio maritimus] Protein

Thermoanaerobacterium sp. NTOU2 XynA
mRNA, complete cds Nucleotide

MAG: endo-1,4-beta-xylanase
[Bacteroidales bacterium] Protein

U @ W @

MULTISPECIES: endo-1,4-beta-xylanase

Slika 20: Dobljeno FASTA zaporedje, ki ga potem kopiramo in prilepimo v Needle.
@ Protein O DNA

Paste your first sequence here - or use the example sequence

>EMBOSS_001
MKNNVDRIVSIVTALIMIFGASLFSPPIRVFADDTNINLVSNGDFESGTIDGWIKQGNPT |
LAGTTEQAIGQYSMKVTGRTQTYEGPAYSFLGKMQKGESYSVSLKVRLVSGQNSSNPLIT
VTMFREDDNGKHYDTIVWQKQVSEDSWTTVSGTYTLDYIGTLKTLYMYVESPDPTLEYYI
DDVVVTTQNPIQVGNVIANGTFENGNTSGWIGTGSSVVKAVYGVAHSGDYSLLTTGRTAN
WNGPSYDLTGKIVPGQQYNVDFWVKFVNGNDTEQIKATVKATSDKDNYIQVNDFANVNKG
EWTEIKGSFTLPVADYSGISIYVESQNPTLEFYIDDFSVIGEISNNQITIQNDIPDLYSV v

[FALCREICICLGY Nobena datoteka ni izbrana

Paste your second sequence here - or use the example sequence

>EMBOSS_001
MMKNNVDRIVSIVTALIMIFGASLFSPPIRVFADDTNINLVSNGDFESGTIDGWIKQGNP
TLAVTTEQAIGQYSMKVTGRTQTYEGPAYSFLGKMQKGESYSVSLKVRLVSGQNSSNPLI
TVTMFREDDNGKHYDTIVWQKQVSEDSWTTVSGTYTLDYIGTLKTLYMYVESPDPTLEYY
IDDVVVTTQNPIQVGNVIANETFENGNTSGWIGTGSSVVKAVYGVAHSGDYSLLTTGRTA
NWNGPSYDLTGKIVPGQQYNVDFWVKFVNGNDTEQIKATVKATSDKDNYIQVNDFANVNK
GEWTEIKGSFTLPVADYSGISIYVESQNPTLEFYIDDFSVIGEISNNQITIQNDIPDLYS v

M e e G el Nobena datoteka ni izbrana | Use the example I | Clear sequence I More example inputs

Slika 21: Tako zgleda ko vstavimo obe zaporedji v Needle.

=

d) Dobimo poravnavo teh dveh zaporedji in ¢e pogledamo pod »Score« vidim, da je odgovor na
vpraSanje 5899. (Slika 22)



# -auto

# -stdout

#* -asequence emboss_needle-120260512-094155-0410-10521866-plm.asequence
#* -bsequence emboss_needle-120260512-094155-0410-10521866-plm. bsequence

# -datafile EBLOSUM62
#  -gapopen 10.8

# -gapextend 0.5

# -endopen 10.0

# -endextend 0.5

#* -aformatd pair

#  -sproteinl

# -sprotein2

# Align_format: pair
# Report_file: stdout

Aligned_sequences: 2
1: EMBOSS_001

2: EMBOSS_001
Matrix: EBLOSUM62
Gap_penalty: 10.0
Extend_penalty: 0.5

E

Length: 1431
Identity: 1148/1431 (80.2%)
Similarity: 1154/1431 (80.6%)
Gaps: 256/1431 (17.9%)
Score: 5899.0

%o o %

Slika 22: Dobljena poravnava, vidimo da sta zaporedji res skoraj identi¢ni (kar 80%), vendar nas zanima Score.



6.

Odpremo Weblogo in vanj prilepimo 4 zaporedja, ki so nam jih posredovali. (Slika 23)

WebLogo 3: Create

Sequence Data Input:

[ izberite datoteko | Nobena datoteka ni izbrana

=1

MKRTYLSLIAAGVMSLSVSAWSLDGVLVPESGILVSVGQDVDSVNDYASALGTIPAGVTN
YVGIVNLDGLNSDADAGAGRNNIAELANAYPTSALVVGYSMNGEVDAVASGRYNANIDTL
LNTLAGYDRPVYLRWAYEVDGPWNGHSPSGIVTSFQYVHDRIIALGHQAKISLVWQVASY
CRTPAGOI NOWMWPGSEYWNWA/GL SYFAPONCNWNRVNFAANFARSKGKPI FI NDSTPORY.

+ Create WebLogo [e=Cl

Title: ‘max 80 char

OQutput Format: PNG ~

Sequence type auto v

Logo-size: medium v

URL: | URL of sequences

-

) Download to local drive

Error bars:
Show Sequence Ends labels: [
Version fineprint:

X.avie 8 | abal-

Slika 23: V WebLogo vstavimo vsa Stiri zaporedja, da dobimo prikaz vseh aminokislinskih ostankov in kje se zaporedja

razlikujejo.
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Slika 24: Vizualni prikaz vseh stirih zaporedji v WebLogu. Rdeca puscica prikazuje edino mesto v zaporedju kjer
opazimo da je vec Crk na istem aminokislinskem zaporedju.



230 240

Slika 25: Ko pribliZamo opazimo da pride do spremembe ostankov na mestu 234.
a) Na Sliki 25 vidimo, da edina razlika med zaporedji je na aminokislinskem ostanku 234.

Da bi ugotovili funkcijo tega ostanka gremo na UniProt, kjer vpiSemo v iskalnik D5SMP61. Potem

gremo pod »Function«in spodaj pod »Features«, opazimo da je 234 aminokislinski ostanek
aktivno mesto proteina. (Slika 26)

b) Aktivho mesto

Uﬂipfo.t..; BLAST Align Peptidesearch IDmapping SPARQL  UniProtk -

|Function Entry Feature viewer Publications External links History
Names & Taxonomy —TETITPci atui © UCpCiuciive

Optimum temperature is 37 degrees Celsius. Inactive above 60 degrees Celsius. [ 1 publication

Features

Showing features for active site’.

Phenotypes & Variants
PTM/Processing

]
&3

@, ® @ 4 Download

) 1o 150 20 ) 300 *0 a0

& st B
133 162
Structure
v os lwl Al el o lel plw wie nwlis »pls | elxlvid s[lel ol vin olrl1
Family & Domains s+ TYPE D POSITION(S) DESCRIPTION
Sequence + Active site 138 Proton donor [ PROSITE-ProRule Annotation E
. R + Active site 234 Nucleophile | ™ PROSITE-ProRule Annotation
Similar Proteins

Homologs

Gene Ontology’

GO annotations GO-CAM models [

Gene Ontology (GO) annotations organized by slimming set.
Slika 26: Ko vpisemo uniprot kodo v iskalnik se nam odpre ta protein

Ce pogledamo v Weblogo vidimo, da je aminokislinski ostanek v zaporedijih E, D, Q ali P (Slika
25). Ce kliknemo na aktivno mesto v uniprotu vidimo da je na tistem mestu E. Ce gremo pod
»Phenotypes & Variants« vidimo da se na 234 zgodita dve mutaciji in tov D in Q. (Slika 27)

c) Ce je v zaporedju na mestu 234 E potem je kataliti€na aktivnost normalna oziroma
nespremenjena. Ce se tam nahaja D potem to povzro&i nizko katalitiéno aktivnost. Q na mestu
234 pa povzroc¢i popolno izgubo katalitiCne aktivnosti (Slika 27 ). Tudi ¢e zamenjam E s P se bo



izgubila kataliticna aktivnost, saj E (glutamat) ima negativen naboj med tem ko P (prolin) nima
naboja. To pomeni da se izgubijo pomembne elektrostatske interakcije, kar povzroci izgubo
kataliticCnega mesta.

d)

Function Entry Feature viewer Publications External links History

Names & Taxonomy

@, @ @ .4 Download 5
! Y 100 150 o % ) 350 400 0 00 550 !
|Phenotypes & Variants 220 248
[ ]
PTM/Processing |
a e r s e el e ol e s v elrR vyla via ol 1vl¥ s
v TYPE ID POSITION(S) DESCRIPTION
+ Mutagenesis 138 Very low catalytic activity. | ™ 1 Publication
+ Mutagenesis 138 Complete loss of catalytic activity. | ™ 1 publication
Structure
Mutagenesis 234 Very low catalytic activity. [™ 1 Publication

Family & Domains

Sequence Sequence:E — D

Similar Proteins - Mutagenesis 234 Complete loss of catalytic activity. | ™ 1publication
Homologs

Sequence:E —~Q

+ Mutagenesis 268 Catalytic activity reduced by 30%. 1 Publication

Slika 27: Vidimo vse moZne mutacije, mi se osredoto¢imo na tiste na aminokislinskem ostanku 234. Zgodita se dve
mutaciji E 2D in E 2Q.

d) Sprememba v P bo spremenila strukturo, saj kot sem pojasnil Ze v c) delu se spremeni naboj
kar podre interakcije, kar vodi do spremembe strukture proteina.



