Main page About GASS-Metal

GASS-Metal  Q Metal-binding Site Search  Q One-io-one Site Search OHep @Coniact b Acknowledgements GASS5-Metal 1s a user-friendly web server based on parallel
genetic algorithms to predict metal-binding sites in protein
structures, based on similarity of knows sites. It has two
available resources:

« Metal-binding Site Search (1): Given a protein of interest,
GASS-Metal is a method based on a genatic algorithm to search for similar metal-binding sites in proteins. In addition 1o finding similar metal-binding sites. the tr'}" tﬂ match a meta' Site based on M_CSA and Meta|PDB

meathod can find inter-domain sites and perform nol exact matches using a substitution malnx {consenvalive mutations)

In this new version, GASS-Metal uses paraliel genatic algorithms lo create an initial population (seeds), improve accuracy and decrease processing time.

« One-to-one Site Search (2): The user can give the protein
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Metal-binding Site Search How to run Metal-binding Site Search

GASS-Matal Q1 Melal-binding Site Search 0, One-lo-one Sie Search 0 Help & Conlact ol Acknowlodgemonts TD perf[][m a Site Sear{:h based on M_CSA and MetaIFDB

Metal-binding Site Search - « Step 1. The user must provide a 4-letter PDB code or
GASS MEtaI UniProt code (Alphakold), or provide a PDB file (1), which

will serve as a target for searching metal-binding sites. It is
in this protein that GASS-Metal will search for similar sites

Please provide o target protein structure (PDE Please select the metal ion femplates: Please select the reference alom:

format): B e 0 e — - « Step 2: Where the templates on which the search for GASS-
R el S . Metal will be based are filtered. Users must first choose the
Q- - Y — metallic ion of the site (2), the type of this site (if it is simple,

Chaoza PDS tie ' o ' containing only one ion, or compound, having two or more

(1] or e""" metal ions) (3) and the number of residues that make up the
— ) templates (4). The All option enables GAS5-Metal to perfom

Provide a 4-lefier PDB code or UnifProt
code (AlphaFold)

e an exploratory search considering all templates for that

0-‘“ e metal ion.

o « Step 3. The user can choose between the alpha carbon or
the last heavy atom (LHA) as the reference atom in the
em templates (5). The user also can choose one of three
options about conservative mutations (6): use mutations
provided by GASS-Metal, use user-defined mutations or use

no mutations at all.

Finally, click on the button Run GASS (7) to perform the search.

The button Run Example (8) will perform a metal-binding site
search based on a pre-defined example.



Processing Page

GASS-Meatal Q, Molal-binding Site Search  Q Ona-lo-ono Sile Soarch O Help B8 Contac wb Acknowhisdgomants

Processing results for job csa 1633125413.45

Wour reques! is being processed by the GASS-Metal websenser, il may lake some minubes depending on the lolal nember of lemplales being wsed and the numbers
of requests o server.
You may reload this page check if the results are already availabde, or save the link to check results later.
Thi resulls will be available through this link for 15 days

o hitps:iigassmetal unifel sdu briprediction/'csa_ 1633125413 45/mbs
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Processing Page

A request made to the GASS-Metal web server may take a few
minutes depending on the total number of templates being used
and server load.

Users may reload the results page to check if the results are
already available or save the link to check results later (1).

The results will be available through the link for 15 days.



Results page

Visualizabon controls

Show emplale properies o

Predicted metal-binding sites
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Showing 1 1o 10 of 200 entries
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Found metal-binding site

Fitness on query PDB

0 CYS S B.CYS S0 ACYS 4 ANOS
ACYSMB

0176 CYSS9BCYSMHACYS9 1PEG
ACYS84 B

02N CYS 99 B;CYS 54 B.CYS 34
ACYS A

0254 CYSSB.CYSS0ACYS
BCYS 84 A

0273 CYSS4ACYSOMBCYSHa INOS
B.CYS 09 A

0 CY5 584 ACYS 99 B.C
ACYS84B

0287 CYSSBCYSSACYSE 1PEG
ACYSHB

0305 CYSBACYSHBCYSH 1PE
BCYS 89 A

0316 CYSS9BCYSdACYSH 1PEL
B.CYS 09 A

0337 CYS594B.CY5 99 B.CY5 84  4XB6
ACYS 99 A

Matched template on CSA
CY5 99 B,CYS 89 ACYS B4
ACYSMB

C¥5 306 ACYS 244 ACYS
JIACYS 08 A

CYS 99 BICYS B9 ACYS
ACYSS4B

CYS 99 B,CYS B9 ACYS B4
ACYSMB

CY5 99 B.CYS 99 ACYS 84
ACYSMB

C¥5 306 ACYS 244 A
JIACYS 208 A

C¥3 308 B.CYS 313 B.CYS
HWEBCYS 244 B

CY3 306 A,CYS 244 ACYS
HMIACYS 0B A

C¥5 306 ACYS 244 ACYS
MMIACYS I08 A

C¥5 244 D:CYS 272 DCYS
WEDCYSMID
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Struchural

Reg

Fegulatory
Regulatory
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Template EC
Humber
1.14,13.39
21143
1.14.12.39
1.14.12.39
1.14.13.39
21143
21143
21143
21143

4711

ESsarch

Template
Unipret
P2o474

PRO4T4

Template
Reselution
240
259
240
240

240

2.59
258
2.59

1.70

Results

In Metal-binding Site Search, your results will be displayed in
a table format with the following information:

« Shows or hides options and properties of templates (1).

« Job ID (2) - can be used to retrieve the results later adding it
to the webserver URL following the format:

http-/fgassmetal unifei.edu.br/prediction/csa_1633125413.45/mbs

L ]

Fitness score of matched residues (3).

L ]

Residues found by GASS-Metal on input structure matching
a template(4).

PDB ID of a matched template (5).

L ]

L ]

Residues of matched template (6).

Function of the metal site (7), EC Number (8), Uniprot
accession code (9) and Resolution (10) of a matched
template.

L ]

« The results may also be downloaded as a CSV file (11).

« The icon in the shape of an eye (4 and 5) opens the LiteMol
Viewer.



LiteMol Viewer

LiteMol Viewer

The amino acid residues found by GAS5-Metal can be
visualized through the icon in the shape of an eye in the result
pages. This icon staris LiteMol and displays the amino acid
residues found in red colour (1).

The GAS5-Metal results list is also available (2).



GASS-Metal

One-to-one Site Search

One-to-one Site Search

Fleass provide a relerence
proten structuse (PODE Tormai):

Pleass provide a templats sito:

Q. Matal-bwnding Sie Search O, Onve-bo-one Site Search

HIS &0 AHIS 04 B; HIS, 99, B

Updoad your own PDB

Use the toliowing format for each

& Halp B Conlact wb Acknowledgaments

GASS-Metal

“

Please provide any residue Please prowide a largel profein
mAItaTRD R siructare (POE format):

Updoad your cam PDB

eu,

How to run One-to-one Site Search

To perform a site search based on your own template:

Step 1: Users must provide a 4-letter PDB code or UniProt
code (Alphakold), or provide a PDB file (1), which will serve
as a reference for searching metal-binding sites by GASS-
Metal.

Step 2. Once the protein has been defined, it must be
indicated what the reference template (which must be

Step 3. In this step, users can indicate whether to use

e resickin Use the folkewing format contained in the reference protein) on which the search will
Rosidus nams e, postion on PDB Residuss nams, residus nama be based {2]_
Chooss PDB s haim ——
The miormaton regarding a I-:rr::: ';—::n:‘“r“::::':" :|:I:
resadue {Le., J-letier code, posion MLl U] & Seme-codon [
o on the sequorce and chamn 100

il e CoMmima-Saparabed |

Provade a 4-letier PDB

code o UniProl code
Adgshalebd)

each residus of the template mus

e eparated by 4 gemi-colon

Example
HIS.5T.E: ASPA02.E: SERSS.E

Al

Funple
c CP-SER IS
HES. CYEGLU ASP SER MIS Provide u 4-betier POB
Pleass select the relersnce el o LiniProt code
b [AdphaF ol

o

conservative mutations or not (3). When choosing
conservative mutations, inform which residues can be
replaced in the target protein. Users can choose between
alpha carbon or the last heavy atom (LHA) as the reference

atom in the templates (4).

Fun Example

64
7

« Step 4. Users must provide a 4-letter PDB code or UniProt
code (Alphakold), or provide a PDB file (5), which will serve
as a target for searching metal-binding sites. It is in this
protein that GASS-Metal will search for sites similar to the
template informed in step 2.

Finally, click on the button Run GASS (6) to perform the search.

The button Run Example (7) will perform a metal-binding site
search based on a pre-defined example.



