S1-10-resitev

1. Prvi sklop vpraSanj se nanasSa na odgovore, ki jih lahko najdes§ na PDB:

- Organizma: Aedes aegypti, Apocrypta bakeri

- Insektni vohalni receptorji do od liganda odvisni ionski kanalcki. Ko se
nanje veze ligand se konformacija kompleksa spremeni tako, da v celico
vdrejo ioni, kar sprozi signal po nevronih. Do odgovora je najlazje priti
tako, da na PDB najde$§ April molecule of the month in si preberes kaj
piSe v opisu.

- Da receptor je oligomeren, sestavljo ga 4 polipeptidne verige, ki pripadajo
2 proteinoma. Trije proteini iz druzine Orco, in en protein iz druzine OR
(OR10). Kompleks je asimetricen.

Slike na katerih so oznacene resitve:

B 8V00 pdb 00008v00 Z rdecim pravokotnikom je oznacen
= odgovor prvega vprasanja.

AaegOR10 apo structure

PDB DOI: https://doi.org/10.2210/pdb8V00/pdb

EM Map EMD-42848: EMDB EMDataResource

Classification: MEMBRANE PROTEIN
Organism(s): [Aedes aegypll, Apocrypia baker |
Expression System: Homo sapiens
Mutation(s): No

Membrane Protein: Yes

How insects smell

Insects also rely heavily on smell to navigate their environment. It turns out, however, that
insects use a very different mechanism to sense airborne molecules. The primary olfactory
organ of many insects are their antennae, which are covered in tiny hair-like structures
called sensilla. Odor molecules can enter olfactory sensilla through pores, where they can
then interact with odorant receptors on olfactory neurons.

Unlike mammalian odorant receptors, insect receptors are not GPCRs. Rather, insect
odorant receptors are ligand-gated ion channels made up of four subunits, Odorant binding|
opens the channel opens and allows for the entry of ions into the cell, leading to neuronal
activation. In most insects, odorant receptors are tetrameric complexes composed of two
kinds of subunits: a variable odorant-binding subunit (called OR) and a conserved co-
receptor known as Orco. ORs have rapidly expanded and diversified across different insect
species to represent one of the largest and most divergent family of ion channels in nature,
with potentially millions of different variants. This rapid evolution is thought to contribute to
the ability of insects to adapt to very different ecologies.

Z rde¢im pravokotnikom je oznacen paragraf, v katerem se nahaja
odgovor na drugo vprasanje. Dostop do odgovora.

Z rdec¢im pravokotnikom je
oznacena reSitev tretjega
vprasanja.

Macromolecule Content

+ Total Structure Weight: 203.11 kDa
* Atom Count: 12,479

+ Modeled Residue Count: 1,557

+ Deposited Residue Count: 1,797
«|Unique protein chains: 2 |



https://www.rcsb.org/structure/8V00
https://www.rcsb.org/search?q=rcsb_entity_source_organism.taxonomy_lineage.name:Apocrypta%20bakeri
https://pdb101.rcsb.org/motm/316

Odgovor kateri proteini kompleks sestavljajo najdemo pod razdelkom
Macromolecules, kjer je vsaka polipeptidna veriga/protein opisana
posebej. Na spodnjih slikah so oznacene informacije o imenu proteinov in
globalni simetriji.

Entity ID: 1
Molecule Chains Sequence Length Organism Details Image
Odorant receptor OR10 A [auth D] 375 Aedes aegypti Mutation(s): 0
Gene Names: GPRort gl
Membrane Entity: Yes g}?}.
G
Entity ID: 2
Molecule Chains Sequence Length Organism Details Image
a Mutatinfe): ;
ol Z
Gene Names: Or2 N
Membrane Entity: Yes \}}?ﬁ
R

Podatek o asimetri¢nosti:

@ Explore in 3D: Struct A
Electron Density | Validation R i

Global Symmetry: Asymmetric - C1
Global Stoichiometry: Hetero 4-mer - A3B1

Pseudo Symmetry: Cyclic- C4  (Explore in 3D)
Pseudo Stoichiometry: Homo 4-mer - A4

Find Similar Assemblies

Biological assembly 1 assigned by authors.

Biological Assembly Evidence: electron microscopy

Drugo vprasSanje je zastavljeno tako, da uporabi§ BLAST in UniProt. Protein
najdemo z blastp, tako da v iskalno okno vstavimo podano zaporedje. Ce
upostevamo namig v nalogi pridemo do dveh zadetkov, od katerih eden
pripada iskanemu proteinu OR10, oz. variabilnemu proteinu insektih
receptorskih kompleksov. Uporabimo obkrozeno zaporedje, ki ima E vrednost
enako 0, procent identi¢nosti pa 100%.

BLAST © » blastp suite » results for RID-ZSYWSXGU014 Home RecentResults Saved Strategies Help
<Edit Search Save Search Search Summary v~ @ How to read this report? @ BLAST Help Videos *DBack to Traditional Results Page
Job Title Protein Sequence Filter Results
RID ZSYWSXGU014 Search expires on 05-08 19:46 pm Download All v
. i ly top 20 will
Program BLASTP@  Citation v _Orgamsm ERA e o= |: il
Database pdb  See details v Type common name, binomial, taxid or group name ‘
+ Add organism
Query ID Icl|Query_11564936
Description unnamed protein product Percent Identity E value Query Coverage

Molecule type  amino acid |
Query Length 375

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

to to

to

Sequences producing significant alignments Download ~ Select col Y Show | 100V | @
select all 2 sequences selected GenPept Graphics Distance tree of results ~ Multiple alignment MSA Viewer
D i Scientific N Max Tolal Query E Per. Acc.
il seenie tame Score Score Cover value  ldent  Len Acoession
v - - - -
Chain D, Odorant raceptor OR10 [Aedes aegypti] Aedes aaqypti 773773 100% 0.0 10000% 375 BVOO D

Chain D, OR28 [Anopheles gambiae] Ancpheles gambiae 882 832 50% 1e18 257%% 398 8YAC D


https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome

Iskanje proteina iz podatkov iz BLASTA - podatki ki jih imamo:

- Gre za vohalni receptor (odorant receptor), natanéneje, gre za OR10
- Gre za organizem Aedes aegypti
X Download v  GenPept Graphics
Chain D,|Odorant receptor OR10 [Aedes aegypti] |
Sequence ID:[8V00_D/ Length: 375 Number of Matches: 1
See 1 more title(s) v See all Identical Proteins(IPG)

Chain D, Odorant receptor OR10 [Aedes aegyptil
Sequence ID: 8V02 D

Range 1: 1 to 375 GenPept Graphics

Score Expect Method Identities Positives Gaps
773 bits(1996) 0.0 Compositional matrix adjust. 375/375(100%) 375/375(100%) 0/375(0%)

To so podatki, ki jih uporabimo za iskanje po UniProt. Pomaga ce filtriramo po
taksonomiji, ter da zapis ni pregledan — nahaja se v TTEMBL. Na sliki je prikazan
ustrezen zapis:

LAST Align Peptide search ID mapping SPARQL  UniProtkB -+ | & id: dvancec l Seach & \ﬂ) Help
Status & Tools * L Download (259) View: Cards O Table ® £ Customize columns «¢ Share *
Unreviewed (TrEMBL) W Entry . Entry Name . Protein Names . Gene Names . Organism Length .
(259) x 1 ADA6IBU2J8 AOA6I8U2J8_AEDAE Odorant receptor 5569825 Aedes aegypti (Yellowfever mosquito) (Culex 384 AA
aegypti)
Taxonomy - -
] ADA6I8U2M9 AOA6IBU2M9_AEDAE  Odorant receptor 110675627 Aedes aegypti (Yellowfever mosquito) (Culex 387 AA
7159 X 2
gypti)
OOy
AOABIBUGF1 AOABIBUBF1_AEDAE Odorant receptor 110678539 Aedes aegypti (Yellowfever mosquito) (Culex 396 AA
Group by aegypti)
Taxonomy (] Q177X3 Q177X3_AEDAE Odorant veceptol GPRor10 I Aedes aegypti (Yellowfever mosquito) (Culex 375 AA |
Keywords aegypti)
Gene Ontology ) Q177X4 Q177X4_AEDAE Odorant receptor GPRor2, 5567334 Aedes aegypti (Yellowfever mosquito) (Culex 376 AA
aegypti)
Enzyme Class
) AODA1S4FBJB ADA1S4FBJB_AEDAE  Odorant receptor Aael_AAEL005680  Aedes aegypti (Yellowfever mosquito) (Culex 372 AA
Proteins with aegypti)
3D structure (1) AOA1S4G5R6 AOA1S4G5R6_AEDAE  Odorant receptor Aael_AAEL017294  Aedes aegypti (Yellowfever mosquito) (Culex 384 AA
Chain (2) aegypti)
Coiled-coil (4) (] JOHTA3 JOHTA3_AEDAE Odorant receptor 23687499, GPRord7  Aedes aegypti (Yellowfever mosquito) (Culex 384 AA
Function (17) aegypti)
Signal peptide (2) Q16T07 Q16T07_AEDAE Odorant receptor 5573335, GPRor30 Aedes aegypti (Yellowfever mosquito) (Culex 384 AA

Mozna alternativna resitev: ¢e bi vpisali 'or10' in upostevali taksonomske filtre, nas
UniProt usmeri na UniParc. Dobimo 3 zapise, ki so med sabo identi¢ni (zbirka
UniParc je redundantna). Pri AOA1S7UEA4 bi do enakih zakljuckov, kot pri
Q177X3, pri AOA1S4FCA1 pa kot ime gena dobimo 5567346, ostalo pa se ne
razlikuje.

Un LAST Align Peptide search ID mapping SPARQL o+ M 3 id: . Bl Search & fn))E Help

Taxonomy

.
7159 x U ni Pa F'C 2 reSUILS o estictsoarch to orgenism with taxon 10 7169" o exclude lower taxonomic ranks
P by xanons & Tools = L. Download (2) View: Cards O Table ® £ Customize columns < Share
Database ® Entry . Common taxonomies Length . UniProtKB First seen Last seen
UniProtkB (2) UPI00017FB632 Aedes aegypti (cellular organisms) 375 B5M8U3.1 (obsolete) 2008-09-14 2026-01-28
EMBL CDS (1) Q177X3
AODA1S7UEA4

EMBL_CON (1)

UPI1000B793C65 Aedes aegypti (cellular organisms) 375 AOA1S4FCA1 2017-07-21 2026-01-28
EnsemblMetazoa (2)
JPO (1)
More items




- Identificirali smo kodo UniProt: Q177X3, ime gena: GPRor10 in ime
organizma: Aedes aegypti. Z rdec¢im pravokotnikom so oznacene resSitve.
- Protein se nahaja v celi¢ni membrani in ima 6 transmembranskih
heliksov
Subcellular Location’

UniProt Annotation GO Annotation

P Cellmembrane | Automatic Annotation ; Multi-pass membrane protein

| Automatic Annotation

Q177X3|- Q177X3_AEDAE

Protein' | Odorant receptor Amino acids ‘ 375 (go to sequence)
Gene' | GPRor10 Protein existence® ‘ Evidence at protein level
Status® UniProtKB unreviewed (TrEMBL) Annotations:ure" :a

I Organism’ | Aedes aegypti(Yellowfever mosquito) (Culex aegypti)

Entry Feature viewer Publications External links History
Q @\\ 4. Download %)
T T T | ' T T v
50 100 150 200 250 30 350
134 232
L] |
TCFYVVYPIFTGERGLPYGHFIPGLDSFRSPHYEIIYIVOQVYVLTFPGECCMYIPFTSFFASTTLFGLVQIKTLOQRQLOTFEDNINSQDKEKVKAKVVEKLTIE
++  TYPE D POSITION(S) DESCRIPTION
+ Transmembrane 28-46 Helical Automatic Annotation | & Tools ~ & Add
+ Transmembrane 58-79 Helical | Automatic Annotation | & Tools + i Add
+ Transmembrane 120-142 Helical Automatic Annotation | & Tools ~ o Add
Transmembrane 167-199 Helical [ Automatic Annotation & Tools ~ & Add
Sequence: |IYIVQVVLTFPGCCMYIPFTSFFASTTLFGLY
+ Transmembrane 247-270 Helical Automatic Annotation | & Tools v i Add
+ Transmembrane 276-298 Helical Automatic Annotation | & Tools + & Add

- Aminokislinsko zaporedje Cetrtega transmembranskega heliksa:

IIYIVQVVLTFPGCCMYIPFTSFFASTTLFGLV


https://www.rcsb.org/search?q=rcsb_polymer_entity_container_identifiers.reference_sequence_identifiers.database_accession:Q177X3%20AND%20rcsb_polymer_entity_container_identifiers.reference_sequence_identifiers.database_name:UniProt

3. Tretja naloga je zastavljena tako, da moras uporabiti ProtParam.

For purification, cell pellets were thawed in room-temperature water, and resuspended in 100 mL
of solubilization buffer per liter of cell culture. The solubilization buffer was composed of 20 mM
HEPES/NaOH (pH 7.5). 150 mM NaClL. 0.5% (w/v) Lauryl Maltose Neopentyl Glycol (LMNG:
Anatrace), 0.1% (w/v) cholesterol hemisuccinate (CHS; Sigma-Aldrich), 2.5 ng/mL leupeptin, and
160 pg/mL benzamidine. The cell pellets in the solubilization buffer were homogenized with a
Dounce homogenizer in an ice-water bath and stirred with a magnetic stir bar in the cold room for
an hour. The mixfure was clarified by centrifugation at 90,000 g for 25 minutes, and the
supernatant was added to 1 mL of anti-GFP nanobody-coupled Sepharose resin (56) per liter of
cell culture | After washes with 20 mM HEPES pH 7.5] 150 mM NaCl. 0.01% LMNG. and 0.002%
CHS, the OR/Orco complex was eluted by mixing 50 pg of 3C protease (Sigma-Aldrich) with
every 1 mL of resin and gentle rotation at 4 °C for an hour. The sample was then concentrated and
injected into a|Superose 6 Increase column (Cytiva)|pre-equilibrated with 20 mM HEPES pH 7.51
150 mM NacCl. 0.002% LMNG., 0.0004% CHS. Peak fractions containing OR/Orco complex were
pooled and concentrated to A280 = 4.7 (the OR10/Orco sample) or 1.8 (the OR28/Orco sample).
The proteins were used immediately for cryo-EM grid preparation, or flash-frozen and kept at -80
°C until use. A single freeze-thaw cycle does not significantly affect the protein behavior on grids.
To prepare ligand-bound samples, o-cresol was added to the OR10/Orco sample to a final
concentration of 1 mM, and 2.4.5-trimethylthiazole was added to the OR28/Orco sample to a final
concentration of 5 mM. The ligands were incubated with samples at room temperature for 1 hour
before making grids.

Prilagam sliko, ki je vir moje trditve, da je protein stabilen pri pH=7,5 (vzeta je iz
Clanka, v katerem so mu dolo¢ili strukturo - DOI: 10.1126/science.adn6384 ).

Ce bi zeleli izolirati celoten kompleks, bi bila najboljsa izbira afinitetna
kromatografija, pa tudi gelska izklju¢itvena kromatografija. Kompleks je velik
(203,11 kDa), zato bi se dobro lo¢il od ostalih proteinov. Ta nacin so uporabili, tudi
v izbranem c¢lanku (moder pravokotnik oznacuje izbrano kolono, ¢e uporabimo
brskalnik ugotovimo, da gre za kolono za gelsko izkljucitveno kromatografijo).
Mozna alternativna reSitev je tudi HIC — hidrofobna interakcijska kromatografija
(celoten kompleks je mo¢éno hidrofoben, nisem pa nasla ¢lanka, pri katerem bi to
tehniko uporabili — gre bolj za Spekulacijo).

e -, a o acids:
Theoretical pI: 8.69

Flolecular welght:

. Izrac¢un iz ProtParam:

Amino acid composition: |CSV format

Ala (A) 22 s - Izoelektricna tocka tega proteina je
Arg (R) 16 4.3% . . .. .
asn () 17 4.5% 8,69; torej bo pri pH=7,5 pozitivno nabit
A D 11 2.9% . . . . .
cye EJ 7 1.9% - potrebujemo kationski izmenjevalec.
s s - Aminokislinska ostanka, ki sta
Sym v > najbolje zastopana sta levcin in izolevcin
1 A% o e .
i) s (11,2% ter 10,4%). Sledi jima valin z
e .5 8,3%. To so hidrofobni aminokislinski
e n 7 ostanki, ki so za protein pomembni, saj
Ser Ejg 2 A protein prehaja membrano - mora imeti
Trp (W) 5 1.3% hidrofobne regije.
Tyr (Y) 2@ 5.3%

| val (v) 31 8.3% |
Pyl (0) @ 0.0%
Sec (U) @ 9.0%
(B) ] 9.0%
(z) o 0.0%
(xX) o 0.0%

Total number of negatively charged residues (Asp + Glu): 28
Total number of positively charged residues (Arg + Lys): 33


https://web.expasy.org/protparam/

4. Cetrta naloga zahteva uporabo orodja ClustalOmega za poravnavo vec

zaporedij, da pridobimo podatke potrebne za izdelavo filogenetskega drevesa
z uporabo programa Phylo.io. Najprej pa moramo poiskati zaporedja.
Uporabimo znane podatke: gre za protein Orco, vemo, da gre za insekt. Na
UniProt poiS¢emo ¢im ve¢ aminokislinskih zaporedij proteinov Orco, ki
pripadajo insektom, obvezno pa vsebujejo zapise iz napisanih organizmov. Ce
v UniProt samo vpiSemo Orco dobimo naslednje rezultate:

veng
2 03
Umo.t.,' BLAST Align Peptide search ID mapping SPARQL  UniProtkB «

Search

Status
% Reviewed (Swiss-Prot) (85)
Unreviewed (TrEMBL)

(1818)

Popular organisms

Fruit fly (218)

Human (4)

Zebrafish (3)

Bovine (2)

Rat(2)

Taxonomy

Filter by taxonomy

Group by

Taxonomy
Keywords
Gene Ontology

Enzvme Class

& Tools +

&L Download (2k)

Entry Name .

AOAO26W182 & ORCO_OOCBI

E2BJ30 % ORCO_HARSA

AOAOM4INZ6 % ORCO_LOCMI

Q9VNBS % ORCO_DROME
Q7QcCc7 % ORCO_ANOGA
Q178Ué6 % ORCO_AEDAE
WEBNXX6 % ORCO_AEDAL
P81909 % OR22A_DROME

View: Cards

Protein Names .

Odorant receptor coreceptor

Odorant receptor coreceptor
Odorant receptor coreceptor
(-]

Odorant receptor coreceptor
[-]

Odorant receptor coreceptor
(-]

Odorant receptor coreceptor
(-]

Odorant receptor coreceptor
[-]

Odorant receptor 22a

Table ® £ Customizecolumns « Share +

Orco.X777_12371

Orco, EAI_09968

Orco

Orco, A45, Or83b, CG10609

Orco, GPRor7, AGAP002560

SGPRor7, Orco, AAELO05776

Orco

Or22a, AN11, DOR22A.1. dor 53, Or22A.1,
CG12193

Organism

Ooceraea biroi (Clonal raider 478 AA
ant) (Cerapachys biroi)

Harpegnathos saltator 479 AA
(Jerdon's jumping ant)

Locusta migratoria (Migratory 481 AA
locust)

Drosophila melanogaster (Fruit 486 AA
fly)

Anopheles gambiae (African 478 AA

malaria mosquito)

Aedes aegypti (Yellowfever 478 AA
mosquito) (Culex aegypti)
Aedes albopictus (Asian tiger 479 AA

mosquito) (Stegomyia
albopicta)

Drosophila melanogaster (Fruit 397 AA
fy)

Pozorni smo na to, da pod Gene Names piSe Orco (ne OR - to je variabilni
protein tudi znotraj vrste, zato bi bila identifikacija tezjal)

Ko imamo nabrana zaporedja uporabimo ClustalOmega, da zaporedja
poravnamo in podatke vnesemo v Phylo.io. Podatki, ki jih je potrebno vnesti v
Phylo (zavihek Phylogenetic tree v ClustalOmega):

Tool Output Alignments

Phylogenetic Tree

Phylogenetic Tree

vinska_musica_ananassae:8.61375,
rastlinska_us:8.21689)

(
osa:0.10036,

(
mravlja_1:0.63491,
Jerdon_mravlja 1:0.03263)

| Results Viewers

Result Files

Submission Details

2 Q'B Help


https://phylo.io/viewer/

Primer, kaj dobimo v Phylio (zaporedja iz datoteke S1-10-zaporedja-primer):

= phylo.ios

vinska mwusica ananassac

rastlinska_us

mravlja_1

Jerdon_mravlia_|

“esen Temporin

vesca_hislia

neznano zaperedic

velika vosecna vesea

tizeva_vesca

mali_muevini_gobec_vesea

[_{ E orientalska_vinska_musica
melonina vinska musica

I kobilica
B Jobilica 2

Yemma signatus ncki zuzek
H E travniska_stenica
stenica_vai2

00753

Ce so bila vstavljena zaporedja vseh organizmov ugotovimo, da je neznano
zaporedje identi¢no zaporedju organizma Galleria mellonella (velika voS¢ena
vesca). Prilagam sliko, na kateri je razvidno, da je za ta organizem znan le en
zapis za Orco.

UniPro.t.. BLAST Align Peptidesearch IDmapping SPARQL  UniProtki - ORI e e ppaen i) Nl s B @ O Help
roup b

Taxonomy .

Keywords UniProtKB 4 results

Gene Ontology & Tools + L Download (4) View: Cards O Table ® £ Customizecolumns «§ Share

Enzyme Class ® Entry . Entry Name . Protein Names « Organism «

Proteins with ADADS1U2I3 ADADS1U2I3_GALME Odorant receptor Orco Galleria mellonella (Greater wax moth) 474 AA

Function (2) AOA6JIWAC4A AOAG6J1IWAC4_GALME Odorant receptor LOC113510749 Galleria mellonella (Greater wax moth) 401 AA
Subcellular location (4) AOASCOE4NS AOASCOE4N8_GALME Odorant receptor LOC113509914 Galleria mellonella (Greater wax moth) 394 AA

Subunit structure (2) AOASCOESM3 AOASCOESM3_ GALME Odorantreceptor ~ LOC113519132  Galleria mellonella (Greater wax moth) 474AA

Transmembrane (4)

# Aligned_sequences: 2

PR st Gotovo lahko zaklju¢imo, da je

# 2: Galleria_mellonella

# Matrix: EBLOSUMG2 . PP 10 .

+ Gap pennty: 10,0 organizem, ki je 'lastnik' proteina s

# Extend_penalty: @.5 . . .

M [rreren podanim zaporedjem gotovo iz

#| Identity: 474/474 (100.0%) - -~ .

#|similarity:  474/474 (100.6%) druzine vesc¢. Ker paje z drevesa

#| Gaps: /474 ( @.0%) . ) ;

jlocores 20 razvidno tudi, da je neznano

# . . .~ . .
zaporedje identi¢no zaporedju velike

e ST TN ¢ voscene vesce lahko predvidimo tudi

Galleria_mell 1 MMTKVKAQGLVTDLMPNIKLMQAAGHF LFNYHSDNSGMSMLLRKVYSSVH 58

YSDEVNELTANTITVLFFAHSVIKLLFFALNSK 168

R specificno vrsto organizma. Ce
et LLHLL‘NM.LMJ.Llél‘sr',&‘“éHLJAMLLLLL&MMLLM‘N!K =  nismo prepricani, lahko uporabimo
T SO ) tudi orodie EMBOSS NEEDLE.

- Ugotovimo, da sta zaporedji 100%

neznano_zapor 51 A

neznanc_zaper 151 WT! ANKETNETMTEPAPRLPLKAWYPENTMSGTHYLAAF 208
|\|\||H\HHHHHHHHlHH [LELTEL T d 151N

Galleria_mell 151 WWT ANKETNETMTEPAPRLPLKAWYPENTMSGTHYIAAF 208 1denticni

neznanc_zaper 281 ALQIVMLLFSMAIANLLDVMFCSWLIFACEQLQHLKAIMKPLMELSASLD 258
|\|\||\|\|\|\HHHHHHHHHHHHHHHHHH\

Galleria_mell 201 ALQIVWLLFSMALANLLDVMFCSWLIFACEQLQHLKAIMKPLMELSASLD 258

neznano_zapeor 251 TYRPNTAELFRASSTEKSEKVPDPVDLDIRGIYSTQQDFGITLRGAGGKL 3ee

Galleria_mell 251 TYRPNTAELFRASSTEKSEKVPDPVDLDIRGIYSTQODFGITLRGAGGKL ]

neznano_zapor 381 QTFGQPTPNNPNGLTQKQEMLARSATKYWVERHKHVWRLVASIGDTYGTA 358
|\|\||\|\|\|\IHHHHHHHHHHH\HHHHHH\
Galleria_mell 301 Q KQEMLARSATKYWVERHKHVVRLVASIGDTYGTA 358
neznano_zapor 351 LLFHMLISTITLTLLAYQATKIDGVNVYAFSTLGYLTYTLGQUFHFCIFG 408
|\|\||\|\|\|\IHHHHHHHHHHH\HHHHHH\
Galleria_mell 351 LI TITLTLLAYQATKIDGVNVYAFSTLGYLTYTLGQUFHFCIFG 408

neznano_zapor 481 NRLIEESSSVMEAAYSCQWYDGSEEAKTFVQIVCQQCQKAMSTISGAKFFT 458

Galleria_mell 481 Ni SSSVMEAAYSCOWYDGSEEAKTFVQIVCQQCQKAMSTSGAKFFT 458

neznano_zapor 451 VSLDLFASVLGAWTYFMVLIQLK 474

Galleria_mell 451 W GAVVTYFMVI 474



S. Zadnja naloga zahteva uporabo spletne zbirke STRING. V iskalno vrstico
vstavimo ime gena GPROR4 in zazenemo iskanje. Pridemo do naslednjega
grafa:

Search Download Help My Data

AAEL011000

GPROR4

®

GPROR14

O

, /U\\\GPRORH) O

O AAEL012760

AAEL013573

AAEL011002

S klikanjem na proteine, ki se v grafu pojavijo dobimo informacije o tem kaj
pocno: iS¢emo taksne, ki bi sodelovali pri prenosu signala

Da ugotovimo s

katerimi proteini ()
interagirajo najdeni o
proteini kliknemo na

»re-center network AAELO11000

on this node«. Q

@AELO"OM X

GPROR14

O

Settings > X Analysis

Node Color

AAEL013573

.. GPROR15
3/

GPROR4

’
\

Information
AAELD11002-PA; Belongs to the amiloride-sensitive
sodium channel (TC 1.A.6) family

Identifier: Q16RC2, AAELO11002
Organism: Aedes aeqypti

r’«o(_:- el

BT

Actions

| re-center network on this node |

+ add this node to input nodes

+ show protein sequence

» homologs among STRING organisms

Enable node coloring mode

Show this node's terms in the analysis table



https://string-db.org/cgi/input?sessionId=bnlrKYKga2vD

Pri proteinih AAELO1357, AAELO11000, AAELO11002 in AALO12760 pridemo
do prakti¢no identicnega grafa. Na sliki je primer za AAEL0O11002:

<% STRING

Search Download Help My Data

GPROR4

AAEL011002

Q

snmp2

Na grafu se pojavita tudi proteinska kompleksa GPROR15 in GPROR14. Gre
prav tako za receptorja, ki nista del signalne kaskade od GPROR4 do
nevrona. Zakljucéek: proteini, ki sodelujejo pri prenosu signala so:
AAELO01357, AAELO11000, AAEL011002 in AAL012760.

Nevronski protein, kateremu se signal prenese je snmp2/senzorni nevronski
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Actions

+ re-center network on this node

* add this node to input nodes

« show protein seguence

* homologs among STRING organisms

Enable node caloring mode

Show this node's terms in the analysis table

homalogy model (C3U0S3 7 417bA)
identity: 33.2%

L
Vredno je omeniti, da so povezave med proteini niso eksperimentalno
dokazane, temvec¢ predvidene. To¢nega odgovora zato ne moremo podati.



