I dalis — Bioinformatin¢ (analiting)
Darbo dalies eiga: (slenkstinis ir patenkinamas lygis)

1. Uniprot duomeny bazéje (www.uniprot.org) susirandamos analizuojamy baltymy strukttros:
a. Paieskos langelyje jraSomas fermento pavadinimas angly k. ir organizmo pavadinimas
lotyny k., pvz.: catalase Solanum tuberosum, catalase Malus domestica, catalase Musa acuminata.

Spaudziama ,,Search*.

Find your protein

WLIEGCGRE catalase Solanum tuberosum Advanced | List =l

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

b. ,.Entry* stulpelyje pasirenkamas ieSkomas variantas:
UniProtKB 19 resuits

& Tools * X Download (19) View: Cards ) Table ® £ Customize columns < Share v
W Entry . Entry Name . Protein Names . Gene Names . Organism . Length .
7\ E ] CATA2_SOLTU Catalase isozyme 2...] CAT2 Solanum tuberosum (Potato) 492 AA
| P49284 ] CATA1_SOLTU Catalase isozyme 1[...] CAT1 Solanum tuberosum (Potato) 492 AA
1 A9YTZ0 A9YTZ0_SOLTU Catalaser..] Solanum tuberosum (Potato) 492 AA
| Q2PYW5 Q2PYW5_SOLTU Catalasel...] Solanum tuberosum (Potato) 492 AA

c. Norint surasti baltymo struktiira, kair¢je pus¢je pasirankama ,,Structure*:

PTM/Processing Organism’ | Solanum tuberosum (Potato)
Expression

Entry Feature viewer Publications External links History
Interaction

& Tools + . Download @ Add Add a publication Entry feedb.

Family & Domains Functioni

d. Atsidariusiame lange matoma baltymo struktiira. Su pele galima jg patyrinéti:
pasukinéti, apversti, priartinti arba nutolinti. Norint struktiirg atsisiysti, paspaudZiamas atsisiuntimo

mygtukas:
SOURCE IDENTIFIER METHOD RESOLUTION CHAIN POSITIONS LINKS
-- Select - v — Select - v
AlphaFold AF-P55312-F1 Predicted 1-492 AlphaFold
Foldseek
SWISS- 3

SWISS-MODEL P55312_14-490:4qol.1.D Modeling A B, C,D 14-490 MODEL &=


http://www.uniprot.org/

2. Baltymo struktiira analizuojama Protein.plus jrankiu (www.proteins.plus).
a. Atsidariusiame lange spaudZiama ,,Parinkti* ir surandama atsisiysta baltymo struktiira

.pdb formatu ir spaudziama ,,Go!*":

PDB-Code (PDB Database) or UniProt accession number (AlphaFold Database) or search
term:

| Parinkti... | AFPS5312-F1-model_v6.pdb

® Upload Protein (PDB format)-

® Upload Ligand  (SDF format): f Parinkti... Neparinktas joks failas.

Advanced search a

b. Kairéje pus¢je matoma jkelta baltymo struktira, jg taip pat galima patyrinéti: Zemiau
esanciuose pasirinkimuose pakeisti fong (Background), keisti baltymo atvaizdavimo stiliy (Protein),

parodyti baltymo pavirsiy (Surface):

Representati Surface options; Viewer options: More options:

Protein Background Screenshot

Cartoon Ball+Stick White -Resolution- v
Ligan: Mouse behavior View

Licorice v White v Default v Reset
Solvent Opacity Assembly 3D Viewer

off ¥ 100% . AU ¥ Interaction controls

c. Siekiant surasti baltymo aktyvyji centra, deSinéje puséje pasirenkamas DoGSite3

jrankis ir spaudZiamas raudonas mygtukas su jo pavadinimu:
DoGsite3 Binding site detection

DoGsite3' is a grid-based method which uses a Difference of Gaussian filter to detect potential binding pockets - solely based on the 3D struc-
ture of the macromolecules (protein and nucleic acid chains with > 50 atoms are considered) - and splits them into subpockets. it is a reimple-
mentation of the DoGSite algorithm? > with optimized parameters and an optional method to make use of a ligand bias. Global properties,
describing the size, shape and chemical features of the predicted (sub)pockets are calculated.

1. Graef, J; Ehrt, C; Rarey, M.‘ Eiﬂdins Site Detection Remastered: Enabling Fast, Robust, and Reliable Binding Site Detection and Descriptor Calculation with DoGSite3.
Chem Inf Model 2023, & 0), 3128-3137. DOL: https://doi.org/101021/acs.jcim 300336

2 Volkamer, A ; Griewel, A ; Grombacher, T; Rarey, M., Analyzing the topology of active sites: on the prediction of pockets and subpockets. J Chem inf Model 2010, 50 (T1),
2041-52.DOI: htt i.org/101021/ci100241y

3. A. Volkamer, D. Kuhn, T. Grombacher, F. Rippmann, M. Rarey. Combining global and local measures for structure-based druggability predictions. ). Chem. inf. Model.
2012,52,360-372.

DoGSite3

d. Spaudziamas raudonas mygtukas ,,Calculate®.

e. Po kiek laiko pasibaigus skai¢iavimams, jrankis parodo sgrasa identifikuoty kiSeniy
baltymo struktiiroje, kurios galéty buti aktyvusis centras. Norint pamatyti kiSene baltymo
struktiiroje (kairéje puséje), reikia paZyméti arba atzyméti akytés simbolj prie identifikuotos
kiSenés:

Show| 25 v  entries Search:
e e Name Volume [A3] 4 surface [A%] Depth [A] Additional information
* O P_1 233.08 359.89 12.05 Click here to show/hide
L ) Q) P 2 191.49 561.51 N34 Click here to show/hide

* » 20 104.45 363.63 776 Click here to show/hide


http://www.proteins.plus/

3. Tiriamy fermenty aktyviyjy centry palyginimas.

a. Sgraso virSuje esanti kiSené dazniausiai ir biina aktyvusis centras. Lenteléje
pateikiamos jos savybés: pavirSiaus plotas (Surface) ir tiiris (Volume), matavimo vienetai —
angstremai (A) — 107'” metro, arba viena desimtoji nanometro. Sio fermento aktyvaus centro
parametrus — pavirSiaus plotg ir tiir] galima uzsiraSyti ir véliau palyginti su kitais fermentais:

o o Name @ Depth [A] Additional information

L P 1 238.08 359.89 12.05 Click here to show/hide
&= q) P2 191.49 561.51 11.34 Click here to show/hide
£y Q) P_3 104.45 363.63 776 Click here to show/hide
* q) P4 9421 159.16 796 Click here to show/hide

b. Uniprot ir proteins.plus analizés kartojamos su kitais tiriamais fermentais.
Palyginamos jy aktyviyjy centry savybés.

Sudaroma lentelé, joje- palyginimui surasomi turio, pavirsiaus ploto, gylio parametrai.

Nagrinéjimui pasirenkami kiti fermentai, pavyzdziui, amilaze.

4. Parengiamos iSvados, paaiskinama, kod¢l buvo gauti tokie duomenys.



Struktiirinio darbo eiga: (pagrindinis ir auksStesnysis lygis )

1. Uniprot duomeny bazéje (www.uniprot.org) susirandamos analizuojamy baltymy sekos:
a.  PaieSkos langelyje jraSomas fermento pavadinimas angly k. ir organizmo pavadinimas
lotyny k., pvz.: catalase Solanum tuberosum, catalase Malus domestica, catalase Musa acuminata.
Spaudziama ,,Search*:

Find your protein

WLITEGCGRA catalase Solanum tuberosum Advanced | List ESEEE)]

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

b. ,.Entry* stulpelyje pasirenkamas ieSkomas variantas:
UniProtKB 19 results

& Tools * X Download (19) View: Cards O Table ® £ Customize columns < Share v
W Entry . Entry Name . Protein Names . Gene Names . Organism . Length .
(]} 5 CATA2_SOLTU Catalase isozyme 2[...] CAT2 Solanum tuberosum (Potato) 492 AA
[ | P49284 ] CATA1_SOLTU Catalase isozyme 1[...] CAT1 Solanum tuberosum (Potato) 492 AA
[ A9YTZO0 A9YTZ0_SOLTU Catalase|...] Solanum tuberosum (Potato) 492 AA
] Q2PYWS5 Q2PYW5_SOLTU Catalasel..] Solanum tuberosum (Potato) 492 AA

c.  Norint surasti baltymo seka, kairéje puséje pasirankama ,,Sequence:

& v & S
Structure & Tools + & Download ¢ Add Add a publication Entry feedback

Family & Domains Functioni

Sequence Occurs in almost all aerobically respiring organisms and serves to protect cells from the toxic effe

Similar Proteins

Catalytic activity:
Rhea:20309 z
d.  Norint gauti aminoriig§¢iy seka, spaudziamas atsisiuntimo mygtukas:
Sequence’

Sequence status® | Complete

| See also sequence in UniParc or sequence clusters in UniRef

Tools v & Add Highlight ~ Copy sequence

Length 492 Last updated 1996-10-01 v1
Mass (Da) 56,451 MD5 Checksum® 5B99A2876F969D3AB524E

10 20 30 490 50 60 70 80 90 1ee
MDPSKYRPSS AYDTPFLTTN AGGPVYNNVS SLTVGPRGPV LLEDYYLIEK LATFDREKIP ERVVHARGAS AKGFFEVTHD ISHLTCADFL RAPGAQTPVI (

e.  Atsidariusi seka nukopijuojama j teksto redaktoriy arba nukopijuojama j iskarping
(ctrl+C).


http://www.uniprot.org/

2. Baltymo struktiira modeliuojama Alphafold3 jrankiu (https://alphafoldserver.com/).
Atsidarius jrankj, reikia prisijungti su Google paskyra (jrankiui reikalinga aktyvi Google
paskyra).

a. Nukopijuota baltymo aminortig§¢iy seka iklijuojama i sekos langa:

Entity type Copies
Protein

<

MDPSKYRPSS AYDTPFLTTN AGGPVYNNVS SLTVGPRGPV LLEDYVLIEK LATFDREKIP

ERVVHARGAS AKGFFEVTHD ISHLTCADFL RAPGAQTPVI CRFSTVVHER GSPESIRDIR
GFAVKFYTRE GNFDLVGNNYV PVFFNRDAKS FPDTIRALKP NPKSHIQENW RILDFFSFLP
ESLHTFAFFY DDVCLPTDYR HMEGFGVHAY OLINKEGKAH YVKFHWKPTC GVKSMSEEEA

RVGGTNHSH ATKDLYDSIA AGNYPEWKLF IQTMDPEDVD KFDFDPLDVT KTWPEDLLPL

IIPVGRLVLNR NIDNFFAENE QLAFNPGHIV PGIYYSEDKL LQTRIFAYAD TQRHRIGPNY
MJQLPVNAPKC GHHNNHRDGA MNMTHRDEEV DYLPSRFDPC RPAEQYPIPA CVLNGRRTNC

IPKENNFKQ AGERYRSWES DRQDRYITKW VESLSDPRVT HEIRSIWISY LSQADKSCGOQ

KVASRLTVKP TM

+ Addentity ) ( @ savejob

b. Spaudziamas mélynas mygtukas ,,Continue and preview job*, tuomet ,,Confirm and
submit job*.

c. Darbo eiga rodoma lenteléje apacioje. Struktiiros modeliavimas jprastai uztrunka apie
kelias minutes:

Q Search History
v/ Completed / Saved draft v/ In progress v/ Examples v/ Failed

O Name Modified

D Y 2026-01-07_14:11 2026-01-07 14:12

d. Modeliavimui pasibaigus, atsiranda varnelés simbolis. Paspaudus ant darbo
pavadinimo, atsidaro strukttiros langas. Struktiirg galima su pele patyrinéti: pasukinéti, apversti,
priartinti arba nutolinti. Norint struktiirg atsisiysti, spaudziamas ,,Download* mygtukas:

€ Back ID Clone and reuse [0 Feedback on structure

Very high (pIDDT > 90) Confident (90 > pIDDT > 70) Low (70 > pIDDT > 50) Very low (pIDDT < 50)

ipTM=- pTM=0.95 learn more

e. Sumodeliuota baltymo struktiira atsisiunciama .zip kataloge. Prie$ tolimesnius
zingsnius reikia i§siarchyvuoti kataloga (su winzip, 7zip ar panaSiais jrankiais).

f. Sumodeliuota baltymo struktiira pateikta .cif formatu, taciau tolimesnei analizei reikia
.pdb formato, todél reikia konvertuoti failg. Tam naudojamas mmCIF (https://project-
gemmi.github.io/wasm/convert/cif2pdb.html) ar panasus jrankis. mmCIF jrankyje spaudziama



https://alphafoldserver.com/
https://project-gemmi.github.io/wasm/convert/cif2pdb.html
https://project-gemmi.github.io/wasm/convert/cif2pdb.html

,Parinkti ir iSarchyvuotame kataloge randamas failas, kuris vadinasi ,,fold ......... _model 0%
A Name @
msas
templates

ﬂ fold_iifa_full_data_0.json
D fold_iifa_full_data_1.json
[ 7] fold_iifa_full_data_2.json
mmCIF = PDB converter | ] fold_iifa_full_data_3.json

This page can convert files inside your web browser, u fold_iifa_full_data_4.json
which must be recent enough (from 2018 or later). R ol =
Once this page is loaded, no server is contacted fold_iifa_job_request.json

<. fold_iifa_model_0

Select mmCIF filé\_ [ Parinkti... | Nparinktas joks failas.

w~fotd-iifa_mode

=, fold_iifa_model_2

Downloading the converter...
Running. .. 5
Powered by GEMMI v@.6.7-115-g76f405ea (compiled on Nov 2@ 2024). =y fold_iifa_model_3
<, fold_iifa_model 4

g. Po konvertavimo spaudziamas Zalias mygtukas ,,Dogqnload PDB* ir atsisiun¢iama

baltymo struktiira .pdb formatu.

3. Baltymo struktiira analizuojama Protein.plus jrankiu (www.proteins.plus).
a. Atsidariusiame lange spaudziama ,,Parinkti* ir surandama atsisiysta baltymo struktiira

.pdb formatu ir spaudziama ,,Go!*":

PDB-Code (PDB Database) or UniProt accession number (AlphaFold Database) or search
term:

'( ‘ P ROTEI N S ® Upload Protein (PDB format):\| Parinkti... | AFP55312-Fl-model_v6.pdb
TAY

/“ PLUS ® Upload Ligand  (SDF format): | Parinkii...

¥

Neparinktas joks failas.

Advanced search m
b. Kair¢je puséje matoma jkelta baltymo struktiira, ja taip pat galima patyrinéti: Zemiau
esanciuose pasirinkimuose pakeisti fong (Background), keisti baltymo atvaizdavimo stiliy (Protein),
parodyti baltymo pavirsiy (Surface):

Surface options; Viewer options: More options:

Protein Background Screenshot
Cartoon Ball+Stick White -Resolution- v
Mouse behavior View
Licorice v White v Default v Reset
Solvent Opacity Assembly 3D Viewer
off ¥ 100% V. AU ¥ Interaction controls

c. Siekiant surasti baltymo aktyvyji centra, desinéje pus¢je pasirenkamas DoGSite3

jrankis ir spaudziamas raudonas mygtukas su jo pavadinimu:
DoGSite3 Binding site detection

DoGsite3' is a grid-based method which uses a Difference of Gaussian filter to detect potential binding pockets - solely based on the 3D struc-
ture of the macromolecules (protein and nucleic acid chains with > 50 atoms are considered) - and splits them into subpockets. it is a reimple-
mentation of the DoGSite algorithm? > with optimized parameters and an optional method to make use of a ligand bias. Global properties,
describing the size, shape and chemical features of the predicted (sub)pockets are calculated.

1. Graef, J; Ehrt, C; Rarey, M Binding Site Detection Remastered: Enabling Fast, Robust, and Reliable Binding Site Detection and Descriptor Calculation with DoGSite3. J

Chem Inf Model 2(’)23, 63 (10}, 3128-2137. DOL: https://doi.org /101021 /acs.jcim 3c00336
2 Volkamer, A ; Griewel, A; Grombacher, T; Rarey, M., Analyzing the topology of active sites: on the prediction of pockets and subpockets. J Chem inf Model 2010, 50 (11},

2041-52. DOI: https: {/doi.org/101021/ci100241y
3. A. Volksmer, D. Kuhn, T. Grombacher, F. Rippmann, M. Rarey. Combining global and local measures for structure-based druggability predictions. J. Chem. inf. Model.

2012,52,360-372

DoG5ite3


http://www.proteins.plus/

d. Spaudziamas raudonas mygtukas ,,Calculate.

e. Po kiek laiko pasibaigus skai¢iavimams, jrankis parodo sarasa identifikuoty kiSeniy
baltymo struktiiroje, kurios galéty biiti aktyvusis centras. Norint pamatyti kiSene baltymo
struktiiroje (kair¢je puséje), reikia pazyméti arba atzyméti akytes simbolj prie identifikuotos
kiSenés:

Show| 25 v |entries Search:
& a Name Volume [A3] 4 surface [A7] Depth [A] Additional information
LS O P 233.08 359.89 12.05 Click here to show/hide
S q) P:2 191.49 561.51 .34 Click here to show/hide
* /] P_3 104.45 363.63 776 Click here to show/hide
4. Tiriamy fermenty aktyviyjy centry palyginimas.

a. SagraSo virSuje esanti kiSené dazniausiai ir biina aktyvusis centras. Lenteléje pateikiamos
jos savybés: pavirsiaus plotas (Surface) ir tiiris (Volume), matavimo vienetai — angstremai (A) —
10"'° metro, arba viena desimtoji nanometro. Sio fermento aktyvaus centro parametrus — pavirsiaus
plota ir tir] galima uZsiraSyti ir véliau palyginti su kitais fermentais:

o Name @ @ Depth [A] Additional information

o

- P 1 238.08 359.89 12.05 Click here to show/hide
« @ r2 191.49 561.51 1.34 Click here to show/hide
« & rs 104.45 363.63 776 Click here to show/hide
* Q) P4 9421 159.16 796 Click here to show/hide

b. Uniprot, Alphafold3 ir proteins.plus analizés kartojamos su kitais tiriamais fermentais.
Palyginamos jy aktyviyjy centry savybés.



