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Current trends: Number of available structures grows

180000
160000 PY
140000
120000
100000
80000 °
60000 ®

40000 @

Total number of entries available
®

20000

@
eo®
0 eeeeececececccecccccee®®
1974 1979 1984 1989 1994 1999 2004 2009 2014 2019

Year




Current trends: Size of deposited structures also grows
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Current trends: Protein families are getting bigger
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Protein families — members
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Protein families — members
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Protein families — members
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Protein secondary structure:
A clue for protein family analysis

= Comparison of protein family members
= Different species
= Different substituents
= Mutations
= Active and inactive forms

* Firm and flexible secondary structure elements
= Binding of ligands




Visualization of secondary structure in 2D:
Solved in past? Not for protein families!

ISSUE 1: Similar proteins have
different 2D diagrams
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ISSUE 2:
Secondary structure
elements close in
2D diagrams are far
In reality
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Visualization of secondary structure in 2D:
Solved In past?

ISSUE 3: 2D diagrams does not reflect
a shape of a protein
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2DProts
Protein family based 2D diagrams

Input:

« A CATH superfamily (e.g. 2.60.120.400)

= the list of its domains (e.g. 1gztA0O, 1ourAQ0Q, ...)
PDB structures of these domains.

Step 1. For each domain in the given family, find its SSEs
(via SecStrAnnotator) and annotate them:

= topologically equivalent SSEs have the same name.

Step 2: For each group of SSEs with the same name,
compute average length and frequency of SSE
occurrence.
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2DProts
Protein family based 2D diagrams

Step 3: For each domain in the family:

Step 3.1: Try to select an appropriate starting layout among the
previously computed domains.

Step 3.2: Group all B-strands into sheets and compute a 2D model
of each individual sheet.

Step 3.3: Divide the helices and sheets into primary (common for
most of the domains) and secondary (the remaining ones).

Step 3.4: Place all primary helices and sheets into the 2D diagram.
Step 3.5: Adjust the angles of the primary helices and sheets.

Step 3.6: Add all secondary helices and sheets into the 2D diagram.
Step 3.7: Adjust the angles of the secondary helices and sheets.

Step 4: Draw an individual 2D diagram for each domain and a
common multiple 2D diagram for the whole family
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2DProts
Database

2DProts ‘ Custom entry ‘ ‘ User manua I ‘ ‘ Description of methods e.g. 1r9nA01, 1r9n, 2.140.10. Search 2DProts

2DProts

Database of 2D diagrams of domain secondary structures

Precalculated 2D diagrams of domains from all
CATH families

= Includes multiple 2D diagrams for a whole
orotein family

- Freely available at: http://ncbr.muni.cz/2DProts/
- Updated each week
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http://ncbr.muni.cz/2DProts/

2DProts outputs
2D diagram of a protein domain




2DProts outputs:
Multiple 2D diagram of protein domains in a family
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Superfamily: Dipeptidylpeptidase 1V (2.140.10.30)
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Superfamily: Iron dependent repressor (1.10.60.10)
PROTEIN . PROTEIN FAMILY

2DProts
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Superfamily: Rhodopsin 7-helix transmembrane proteins
proTEIN (1.20.1070.10) | pROTEIN FAMILY




Superfamily: Aldolase class | (3.20.20.70)
PROTEIN | PROTEIN FAMILY




2DProts
Other features

= Precalculated results for CATH structural clusters

= Possibility to process user defined sets of
domains (e.g., select some organism, resolution,
experimental method, etc.)
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2DProts
User defined sets

2DProts ‘ Custom entry ‘ ‘ User manual ‘ ‘ Description of methods e.g., 1r9nA01, 1r9n, 2.140.10. Search 2DProts

2DProts

Create custom image

Here you can create custom multi image from provided domains. All the domains in their latest version have to be from one family. Enter one domain (e.g.

1tqnaee) per line.

Domains: For example if you want to show only all domains of 1ecp protein from

family 3.40.50.1580, just copy8&paste following list:

1gztA00

1gztB0OO lecpAoe

1thC00 lecpBo®@

1gztD00 lecpCee
lecpDeg
lecpE@e
lecpFee
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2DProts
User defined sets

2DProts ‘ Custom entry ‘ ‘ User manual ‘ ‘ Description of methods e.g. 1r9nA01, 119n, 2.140.10.2 Search 2DProts

2DProts

Job 55d4171-8420-4455-add6-b5b6e950e2f2

2D multi diagram From family
No transparency, no averages 2.60.120.400

Domains (4)

* 1gztAO0
* 1gztBOO
* 1gztC00
e 1gztD00
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2DProts
User defined sets

Aldolase class | (3.20.20.70)

Archea Thermotoga maritima
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2DProts new features

Proteins




2DProts new features
Proteins
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2DProts new features
Alpha fold
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2DProts integration to CATH

| B9 CATH Superfamily 1106010 X |+ - B
& O @ @ Notsecure | www.cathdb.info/version/latest/superfamily/1.10.60.10/superposition # @ 3= %
BEE tHome Seach Browse Download  About  Support Search CATH by keywords or ID

CATH Superfamily 1.10.60.10

Iron dependent repressor, metal binding and dimerisation domain

Home / Superfamily 1.10.60.10

SUPERFAMILY LINKS . . ‘:g
i w ss &g Alignbow «'_“:' 2DProts é?% 2DProts

Superfamily Superposition
Classification / Domains @ Visit 2DProts (1.10.6010)

Functional Families

Structural Neighbourhood

Functional Families

Overview of the Structural Clusters
(SC) and Functional Families within
this CATH Superfamily. Clusters
with a representative structure are
represented by a filled circle

. O Diphtheria t
sC10 O Transcriptio

o O Transcriptio
) Iron (Metal)
O Manganese

These superposition figures provide an indication of the relative distance and position of
secondary structure elements of structural domains within CATH superfamilies. Image are
generated by the 2DProts database
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